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P R E F A C E .

T he Author having been for several years Superintendaiit of the Honourable East-India Company’s 
Botanic Garden, at Saharunpore, in 30° of N. latitude, and near the foot of the Himalayas, had, neces
sarily, great advantages in acquiring a knowledge of the Botany and other branches of the Natural 
History of that little-known portion of the British dominions in India. These opportunities he was not 
disposed, either by duty or inclination, to neglect. Therefore, {as described in the Introductory Obser
vations, where the sources of information are detailed, pp. 1 to 3), with the Plants introduced iuto 
the Botanic Garden, preserved in the Herbarium, or drawn by tbe Hon. Company’s Painters, he 
collected specimens of the rocks he met with in his journeys, made observations on their dip and direc
tion ; preserved the skins of Mammalia, of Birds, and of Hepfiles, with the skeletons of some, and made 
a collection of the Insects both of the Plains and Mountains of N. W. India. He also made Meteoro
logical Observations with the Barometer, dry and wet Bulb 'I hermoraeter, Rain-Guage, &Cj^ll o f which 
have served as bases for the observations in tlie Introductory Chapters of this Wor^. But his duties 
consisting also of the medical charge of the Station of Saharunpore, including two Hospitals, and the 
European residents, afforded less facility for travelling than was necessary for Natural History investi
gations.

In making public the materials which had been collected, two courses appeared open to the A uthor; 
either to treat of the several individual specimens, as objects of Natural History, entering minutely into 
their descriptive or distinctive characters, and interesting points of structure; or as the collections were 
brought home, arranged according to the Natural Method of Cla.ssification, submitting the wliole to the 
examination necessary for ascertaining the identity of old, or the certainty of new species; make use of the 
information obtained, for treating generally of the Flora of the Plains and Mountains of India, with 
respect to Geographical Distribution. This course has been preferred, as giving the most interesting 
and important general results, in consequence of the distribution of Plants being so much connected 
with soil and climate, and as leading to a just appreciation of the influence of physical agents on vegeta
tion, and elucidating those principles which require to be attended to in the culture, both of new, and of 
old plants in new situations, Tfiis also affonled great facilities in treating of the properties of plants as 
connected with structure, and for showing the immense resources of British India, both as regards what
ever is necessary for the Agriculture, Manufactures, and Internal trade of the people, as for the supply 
of a much extended External Commerce. Much attention has also been paid to the Materia Medica of 
India, as this formed a principal object of the Author's studies there, and the results of which are 
recorded in the MS. work on Materia Medica, alluded to by his friend Mr. James Prinsej), in the Journ. 
Asiat. Soc., vol. i. p. 459,1832, and which he hopes soon to have leisure to publish.

Before concluding, the Author begs to take this opportunity of expressing his grateful thanks to 
the several Friends who have assisted him in different parts of this Work. To Mr. De La Beche he is 
deeply indebted for the trouble he took in constructing the Geological Sections, from the Aiitlior’s notes 
and specimens, and which are also useful as indicating the precise localities and elevations at which many 
of the Plants were found. To Capt. Cautley his best thanks are due, for the beautiful Drawings of 
Himalayan Fossils; and to Dr. Falconer for recent Geological and Botanical information.

The Author is also much indebted to his Friends,*1118 Rev. Mr. Hope, late President of the Ento
mological Society; and to Mr.Ogilby, Secretary of the Zoological Society, for having enriched this Work

    
 



v i i i  P R E F A C E .

with their very valuable Dissertations, on the distribution of the Insects and Mammalia of the Plains and 
Mountains of India, in which he has been much gratified by finding that their observations coincide so 
fully with the results which he obtained from investigating the Flora of the same regions.

In the Botanical portion of the Work, the Author feels equally indebted to Dr. Robert Brown, 
“ Botanicorum Princeps,” for placing in his hands the Herbarium, collected in Kunawur by Mr. Inglis, of 
Canton, and for the character of/ncarvtlfea ; to Mr. Bentham, for those of th.e S ilenets, Leguminosa, 
and Boraginece; also for describing, in his own works, the LabiatcB and Scrophularinene ; to Pro
fessor Nees Von Esenheck, of Breslau, for the kindness with which he has arranged and described tlie 
new Genera and Species of GmmineeB and CyperacecB. The Author much regrets that want of space 
has compelled him to omit the characters of the former, which he has therefore made over to the Linnean 
Society. To Professor De Candolle, of Geneva, for examining and naming the Synanthereep, and for 
the description of them published in his “ P ro d ro m u sto  Sir W . J. Plooker, for naming the Mosses. 
To Professor Don, also, the Author feels much obliged, for assistance in comparing his collertion with 
the East-Indian and other Herbaria, deposited in the Museum of the Linnean Society, and for his account 
of the Genus Ranunculus, of Gentianece, and the specific characters of the Smilace<s and Tulipacea; 
figured. To Professor I.indley, for his Notes upon some of the Himalayan Umbelliferts, as well as for 
examining the Orchidece of his Collection, and for the valuable advice he has received from him respecting 
every department of the Work.

As the Work contains so much of Detail, combined with General Views, it would have licen compara
tively useless without easy means of reference. This has been supplied by the Analytical Table of Con
tents at the Ijeginning, and the Alphabetical Indexes at the end of the Book : for all of which the Author 
is indebted to his IVife. In the former, the Plants figured by Drs. Roxburgh and Wallich have been 
referred to by the number of the Plate, and the number of species in the East-Indian Ilcrbariiun, 
according to the enumeration of Professor Von Martius, has likewise been added, as well as the nunil)er 
of genera and species in the Author’s Herbarium, according to the List which he published, in the 
Journal of the Asiatic Society, at Calcutta, in March 1832.

The Author has to express his extreme regret, for the very long delay which has taken place in 
the appearance of the latter part of the Work. As this proceeded from lus accepting the Profi-ssorhl»ip 
of Materia Medica and Therapeutics in King’s College, and thus finding it impo.ssible to give the AYork 
the exclusive degree of attention which it required, and had hitherto received, he liopcs that the delay 
will be excused, as he found it was the only way in which he could do ju.stice to tlie task he had under
taken. This has, however, given him the satisfaction of seeing many o f the suggestions wliicli he has 
made, carried out in India. He has also to apologize for the Work not l>eing completi-d in Ten 
Numbers; but if the Details, together with the General Vifews which have been entered into, be consi
dered, as well as the constant comparisons made between the Flora of the IMountaiiis and of the Plains of 
India with that of other parts of the world, and also the application of the results to the probnhle 
means of improving the resources of India, it will probably be readily admitted, that it was not jx>3sihle 
to calculate the exact qumitity of letter-press into which the information might be compressed.

In conclusion, the Author must express his conviction of the skill which Mr. Gauci has displaycsl 
in the representations of the Plants figured, and in which he has been well seconded, first by IMr. Clarke, 
and latterly by Mr. Barclay in the Colouring. He considers it also but justice to tlie Publisliers, Messrs. 
Allen and Co., to state, that they have in every instance acceded very liberally to the suggestions of the 
Author, for whatever was considered to be of advantage to the Work.
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I N T R O D U C T I O N .

I n a work on the Botany and Natural Productions in general of tlie Himalaya 
Mountains, any reference to the Climate and Natural History of other parts of India 
may by many be considered out of place, but if we are desirous of observing the 
changes in animal and vegetable forms dependent on climate, it is necessary, before we 
proceed to notice the European types, found on the declivities of the Himalaya, to take 
a cursory view of those found at their bases which are characteristic of India.

This, though involving a consideration of some of the causes which produce a 
difference in climate itself, will have the advantage of exhibiting that the great 
diversity of soil and climate to be found in the British possessions in India, is 
capable of supporting almost all the natural productions of every region of the globe.

Though the British possessions do not extend beyond 31® of northern latitude, India, 
according to its natural boundaries, stretches from 35° to 22°, with its peninsula 
extending to 8° of northern latitude, and from 67° to 95° of eastern longitude. Its 
extreme length from Cape Comorin to Cashmere is about 2,000 miles, and its greatest 
breadth from the bend of the Burrampooter to the mouths of the Indus must be 
nearly as great; but from its irregular figure, the superficial area is not estimated 
higher than at 1,280,000 English miles. It is'bounded on the S.W . by the Indus, 
and on the N.E. by the Himalayan mountains, while the Indian ocean washes its 
two remaining sides : the whole forming a kind of irregular diamond figure, to which 
the island of Ceylon forms a pendent.

From the southern portions of India approaching so near to the Equator, while its 
northern provinces are nearly in the latitude of the southern parts of Europe, we may 
form some idea of the great extent of territory, and be prepared to find great diver
sities of climate, and consequently of the productions of every kingdom of Nature, 
from its long extended coasts, washed by a tropical ocean, to the tops of its several 
ranges of mountains, among which, as among those of the world, the Himalayas 
stand pre-eminent, whether we consider their extent or elevation, their diversity of 
climate or of production.

As the form and slope of the country, the direction of the rivers, and the climate 
of the different parts, depends in a great measure on the direction and elevation of 
the mountain masses, as well as the soil on their mineralogical composition, it is 
obvious, that before proceeding to other subjects, we should first obtain a general idea 
of the number and position of the several mountain ranges of India, and this may be 
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I N T R O D U C T I O N .

conveniently done, by taking them as they naturally form four separate ranges : first, 
the Western and secondly iJie Eastern Ghauts, which run parallel to the Malabar and 
Coromandel coasts; thirdly, the Vindyha range, which runs east and west across the 
central part of India; and, fourthly, the Himalayas, which form its north-eastern 
boundary.

The Western or Malabar Ghauts extend nearly north and south from Candeish to 
Cape Comorin, cw from 21° to 8°, and form a nearly unbroken chain, except at the 
chasm, nearly sixteen miles in breadth, which opens into the valley of Coimbatore, 
and through which the river'Poonyani escapes into the sea.

The western face of this range is much more abrupt than its eastern, and its northern 
parts less elevated than the southern, as the former seldom exceeds three thousand feet 
in height. Between 17° and 18°, the Mahabuleshwur Hills, giving origin to the different 
sources of the Krishna, and resorted to by invalids from Bombay, form a table-land of 
nearly fi\'e thousand feet; but between 10° and 15° N . there are peaks of granite 
which r ^  to five and six thousand feet. Mr. Babington, indeed, describes Bonasson 
Hill as being seven thousand feet above the sea; and Dr. Young, in his recent description 
of the Neelgherries, assigns eight thousand seven hundred feet as the height of the peak of 
Dodapet, situated between 11° and 12“ N. latitude. It.is at these hills, as Mr. Calder 
remarks, that the juiictian of the Malabar and Coromandel ranges takes jdace; tor 
here the Neelgherries or Blue Mountains “  rise into the loftiest summits of the Penia- 

sula, and form the southern boundary of the great table-land, and the northern 
‘‘ boundary of the remarkable valley of C o im b atorefrom  the opposite side of which, 
the continuation of the united chains proceeds in one central range to the southern 
extremity of the Peninsula, with a gradually ■diminishing elevation.

The Easlern ©r Coromandel Ghauts, less elevated and less continuous than the 
Western, from which all the rivers flow towards and through them, are at the same 
time more rugged and barren. They may be said to diverge into a separate ch'ain from 
the Neelgherries, and to proceed ngrthwards and eastwards, “  breaking into a succession 
“ ©f parallel ranges, and, after branching off into subordinate hilly ranges, occupying a 
“ wide tract of unexplored country, and affording vallies for the passage of great riveis; 
“ this eastern range may be said to terminate at the same latitude as that of tlie com- 

mencement of the western.” Their elevation about the latitude of Madras, which is 
the highest part, js estimated at three thousand feet.

These two ranges support between them a great extent of elevated table-land, of wliicli 
the climate and productions differ from the belts of low land which intervene between 
the sea and the bases of these mountains. The rise of this tal)le-]and is on the west very 
abrupt, but its declension to the eastward is so gradual by a succc.ssion of distant 
terraces, so as not to appear remarkable. Like the mountains by which it is supporto*!, 
the elevation of this table-land increases from north to-south, being in Aurungabad and 
the Dukhun about eighteen hundred feet above the level of the sea, while many parts 
of Mysore attain an elevation of from two thousand five hundred to three thousand feet.

and
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and the table*land of the Neelgherries is about seven thousand feet, whence the 
country again declines towards Coimbatore. Colonel Sykes informs us, that in the 
Dukhun, on the top of the Ghauts, there are numerous spurs or ranges of mountains 
extending to the E. and S.E ., the vallies between which are either narrow, tortuous, 
and fissure-like, orwide and flat. This observation will apply in a great measure to 
the table-land in general, which is rather undulating than flat, and covered with nume
rous smaller ranges of hills.

This table-land, accessible from the coast by various passes, is by the natives called 
Balaghaut, or country above the Ghauts, and the lowlands, Payin^ghaut, or country 
below the Ghauts. This low country, stretching and gradually declining from the 
Ghauts to the sea, is in the Concan thirty-five miles in breadth, intersected by ravines, 
which are traversed by small streams; in Canara the Ghauts approach within a few 
miles of the sea. In South Malabar the coast is low, much broken, and, like that of 
Travancore, distinguished b y  the peculiarity of being intersected by long narrow inlets 
of the sea, which run parallel with the coast, sometimes at the distance of a few hundred 
yards, at others of three or four miles, into which the numerous mountain streams flow, 
and with which the sea communicates by six shallow openings, of which the only one 
navigable for ships, is that on the south bank of which Cochin is situated. B y  this 
backwater a system of inland navigation is carried on, which is always safe, and, by 
artificially connecting approximating inlets, has been extended to nearly three hundred 
miles. The breadth varies from twelve and fourteen miles to two hundred yards, and 
the depth from many fathoms to a few feet. “ In other parts where there are none 
” of these salt inlets, the lowlands on the sea coast within the downs are overflowed, 
“ and the fresh water stagnates and evaporates.”

On the eastern coast of the Peninsula, the Carnatic presents a long strip of low land, 
and the plains of the Coromandel coast form a broad, though unequal belt between the 
mountains and the sea. The soil is in most places described as being composed of either 
sand or gravel; in others of the debris of granite and trap-rocks, and the alluvial deposits 
of ail the rivers which descend from the table-land, some of them conveying much 
decayed vegetable matter from the extensive forests through which they flow. Parts of 
the Carnatic and Coromandel coasts are described as being composed of plains of marine 
sand, in which remains of oysters and cockles are found ; but these may have been of 
very recent origin, as the whole coast may formerly have been overflowed, as Cuttack is 
at the present day, whenever a great storm occurs, as was the case in May 1830, and 
again on the 31st of Oct. 1831, when the inundation extended from Kedgeree to 
Cuttack, but its greatest fury was spent in the Midnapore district, and on the 
unfortunate coasts of Kedgeree, Hidgelec, and Balasore. The large bunds (embank
ments) of those coasts, behind which a numerous population slept in fancied security, 
were suddenly overwhelmed by a tremendous wave, which swept away with resistless 
force every house and eveiy article of property in the native villages, at the same time 
destroying the rice crops, all the cattle of an extensive tract of country, and a large 
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portion of the inhabitants. (JTide Mr. G. A. Prinsep's Work on Saugur Island.) These 
tremendous storms were repeated in October 1832 and in May 1833, the last more 
severe than any of the former, when ships were left stranded on dry land, the whole 
country covered with water, and the wretched inhabitants, who had escaped drowning, 
were in danger of dying not only of hunger, but exce.ssive thirst. (Vide Calcutta Courier, 
26th May 1833.) The tract extending between the sea and mountains in Orissa or 
Cuttack, is a plain level country, undisturbed by a single elevation; near the sea-shore, 
marshy and woody; having much resemblance to the sunderbuns (or Delta of the Ganges) 
in its swamps and marshes, innumerable winding streams, dense jungles, and noxious 
vapours. The Chilka lake on this coast, is supposed to have been formed by an inun
dation of the sea.

The third great range of Indian mountains is the Vindyha or Central Zone : of this it 
is difficult to assign the length, breadth, or thickness, as the geography of Central India 
is but imperfectly known. But if the map of India be examined, it will be observed, 
that the Ganges and Jumna, after their junction at Allahabad, take an easterly course, 
though they had previously descended in a south-easterly direction. This deflection is 
caused by the extension of the Sandstone-hills to Mirzapore and Chunar, and maintained 
by the projection of the central mass at Monghir and Rajraalil. From this it crosses the 
whole continent of India, in its broadest part from cast to west, terminating iu the 
mountainous country of Guzerat. By Mr. Calder it has been considered as uniting 
“ the northern extremities of the two great ranges already described, wliich terminate 
nearly in the same parallel of latitude, forming as it were the base of the triangle that 
elevates the table-land of the Peninsula. This range has numerous divisions, and a 
multitude of names, almost every district giving a change of denomination ; but to the 
eye of the geologist, who considers things on an extended scale, there is a parallelism 
in the different parts, and a general connection and dependence on the central range; 
the substrata prove tliis fact, for in every case they preserve that parallelism.” The 
Chandore and Gawilgurh ranges, running east and west between 20® and 21® of latitude, 
form the separation between the streams which flow towards the Bay of Bengal, and 
those which flow towards the Gulf of Cambay. They are elevated about three 
thousand feet, and the descent from both is rapid on the north towards the Poorna and 
Tapty rivers. The Satpoora range divides the latter river from the Nerbuddah, bt)th 
flowing in a parallel direction towards the west. On the north of the Nerbuddah, the 
Mandoo or proper Vindhya range rises abruptly, and supports the elevated table-laud of 
Malwa, which is elevated about two thousand feet in the southern parts, declining 
gradually towards the north. Shaizghur, the highest point of the range, is said to be 
elevated two thousand six hundred and twenty-eight feet above the s e a ; but, though 
little explored, the high country around Omerkuntuc, in lat. 28“ and long. 82“, must be 
supposed to be the most elevated tract of country, as such rivers as the Nerbuddah and 
Sone flow from it, the one to the west, and the other to the east, and others to the south. 
Numerous ramifications being given off from this central range, the whole of the country
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to the northward is of a hilly nature, including much table-land in Malwa, Rajast’han 
and Bundlecund, where the soil is rich and the climate mild. The country declines 
generally towards the north, and also towards the east, so that the rivers descending 
from the crests of the Vindhya range take at first a northerly course, and winding round 
the different elevations, or taking advantage of chasms in the table-land, proceed 
subsequently in an easterly direction to fall into the Jumna. The Aravalli range, for a 
knowledge of which we are indebted to the zealous researches of Colonel Tod, the 
able author of the Annals of Rajast’han, has sometimes been considered a prolongation 
of the Eastern Ghauts, and at others a ramification of the Vindhya range, with which it 
is connected towards Champanair. From the latitude of 24°, or near the insulated 
Mount Aboo, elevated five thousand feet, and which overtops them by fifteen hundred 
feet, the Aravalli Mountains run in a north-easterly direction, gradually diminishing in 
height, until reduced to low rocky hills in lat. 28}°; in the neighbourhood of Delhi 
they reach the Jumna, and cause it to deflect from the south-westerly course, with 
which, like the Ganges, it had descended from the Himalayas, and take a south-easterly 
direction to reach the Bay of Bengal, instead of, as its original course would have carried 
it, to the Gulf of Cutch.

Westward of the Jumna and the Aravalli range the country is flat, with but few hills, 
and gradually declining towards the valley of the Indus. The soil is sandy, and 
covered with saline efflorescence; the water brackish, and far below the surface, so 
that the wells are from one to three hundred feet in depth. The “ Sand-hills of the 
desert” are soon reached, but the most interesting object in this arid region, as observed 
by (^olonel Tod, “ is the .salt river, the Looni, with its many arms falling from the Aravalli 
to enrich the best portion of the principality of Jodpoor, and distinctly marking that 
line of ever-shifting sand, termed, in Hindu geography, MaroosthuU, corrupted to 
Marwar. The Looni, after a course of more than three hundred miles, terminates 
in the great salt marsh called the Rin, which is one hundred and fifty miles in length 
and about seventy in breadth.’̂  This Colonel Tod considers as having been formed by the 
deposits of the Looni, and the equally-saturated saline deposits from the southern desert 
of Dhat. By Dr. Govan, it is described as a dead flat, hardly elevated above the level 
of the sea, and compared to an arm of the ocean from which the water had receded, as 
it is covered with saline incrustations and marine exuvice.

Besides this saline efflorescence and brackish water, thi.s tract of country is remarkable 
for containing many salt lakes, which, by evaporation during the heats of summer, yield 
a tolerably pure muriate of soda, which is much used in the upper provinces. Many 
alkaline plants are al-eo produced, which, when burnt, yield an impure carbonate of 
soda, exported in large quantities into the more populous districts of Hindoosthau. 
Small oases and large towns are found in many parts of this desert, which is traversed in 
every direction, as we learn from Mr. Elphinstone and Colonel Tod. The northern parts 
of the tract westward of the Jumna must be excepted from the character of barrenness.
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as Humana is celebrated for its pasturage grasses, and for the herds o f cattle which il 
supports. The Seik country also is very fertile.

The elevated land of Central India having on the N.W. the desert, is separated on the 
N.E. from the Himalayas by the alluvial plains of the great Gangetic valley. Tlie 
valley of the Indus, stretching from the ocean.tothe foot of the Himalaya, must evidently, 
from the slow winding course of the river, be a very gradual slope. Its'eastern apex 
approaches the western bank of the Jumna, as the streams on that side, even in the 
vicinity of that river, flow towards the Indus, instead of into the Gangetic valley. Though 
the points where the Sutlej and Jumna rivers emerge from the hills are separated about 
eighty miles, the separating line of the two rallies is within .twenty miles of the latter, 
or just beyond the sources of the Sombe, which is known to flow across the direction of 
the Delhi canal.

The great Gangetic valley stretches along the foot of the Himalaya for about twelve 
hundred miles, parallel to the mountain range, from this point to the ocean, in the 
Bay of Bengal, varying in breadth from eighty to two hundred miles, being at least 
the latter at Agra, and not more than the former at Monghir, wljile near Delhi it is 
about one hundred miles; the contraction at both places being evidently caused by the 
projection of ramifications from the great centra! mountain mass of India. The elevation 
of this great plain or alluvial valley, varies in different parts from the level of the sea to 
at least one thousand feet near Saharunpore, which is within nine miles of the e.nstern 
bank of the Jumna, but so gradual is the slope, that the Ganges is every wliere a slow 
and winding river; and if perpendiculars be raised at the latitudes of Saharunpore, 
Delhi, Benares, and Calcutta, and the ascertained heights one tliousand, eight hundred, 
three hundred and twenty-eight, and fifty feet of these places be laid ofi' on them, 
a straight line will nearly pass through all the points.

The four great systems of mountains, which, according to Humboldt, cover the surface 
of Central Asia, are— 1st. The Altai; 2d. The Thian Chan ; 3d. TheK uenlun; and 
4th. The Himalayas; which are the most southern and western, f(»rmin”- tlic north
eastern boundary of Hindoosthan, and extending in a N .E. and S.W . direction frtuu 
between Cashmere and Fyzabad, where tliey Join the ICuenlun to Bootan, or from ‘lo® 
to 24° of latitude, and from long. 75° to long. 1)0° E .; beyond this they extend through 
much unknown country, but maybe supposed dividing into two branches, one forming 
the N.E. boundary of A.ssam, Ava, and terminating in the Malayan Peninsula; the 
other penetrating to the Chinese province of Yunan, opposite to which the island of 
Formosa maybe considered the termination of tiie chain. The first portion is that oiilv 
of which any part of the Natural History will be illustrated in the present work. 
Beyond Cashmere, and to the westward of the Belor range, the united chains o f  the 
Himalaya and Kuenlmi form the range of the Hindoo-kho, which Humboldt regard.s as 
a continuation of the Kuenlun, though it is generally considered a prolongation t>f the 
Himalaya. In this case the latter would form a range extending nearly from the Line

    
 



I N T R O D U C T I O N .

to 45° of latitude, and over 73’ of longitude. But the recent journey of Lieut. Burnes 
and Dr. Gerard across the Hindoo-kho, between Caubul and Balkh, has shown, that in 
their rounded nature and secondary formations they resemble rather the mountains to 
the northward of Kimawur, than the primary-structured Indian Himalaya.

The Himalaya, Himmaleh, Himachal, or Snowy Mountains, remarkable for their 
extent, are not less so for their elevation, seen from Kurnaul near N. lat. 30°, or from 
Patna 5° more to the southward, and from both at a distance of about 150 miles, these 
stupendous mountains present over 15. °̂ of longitude a long line of snow-white pin
nacles, which, on a nearer approach, are seen towering above the dark line of lower, 
but still lofty mountains. Those which are seen at the greatest distance, being situated 
within the Chinese boundaries, and only approachable through the territories of Nepal, 
still remain unexamined, as the Goorkhas have adopted the Chinese policy of excluding 
all strangers from their kingdoms. Dhawalagiri, or the White Mountain, supposed to 
be situated near the sources of the Ghunduc river, in its early course called Salagrami, 
from many of the stones containing remains of Ammonites, is stated by Mr. Colebrooke, 
on a mean of the two nearest observations, to be elevated (allowing J for refraction) 
26,402 above Gorukhpore, or 26,862 above the level of the sea; but (allowing -X- 
for refraction) 27,551, and from the mean of three observations, and with middle refrac
tion, the whole height is more than 28,000 feet above the level of the sea. Chamalari. 
near which, after traversing Bootan, and crossing the frontier of Tibet, Captain Turner 
and Mr. Saunders passed on their journey to Teshoo Loomboo, is the same mountain, 
in their opinion, which is seen from Purnea, Rajmahl, and other places in Bengal, the 
most remote of which is distant not less than 232 English miles. This, as Mr. Cole
brooke states, requires an elevation exceeding 28,000 feet to be barely discernible at 
so great a distance in the mean state of the atmosphere, though much less elevation 
may suffice, under circumstances of extraordinary refraction. Mr. Moorcroft was of 
u])ini(jn, that some of the peaks which he saw on his journey to Lake Manasarowur 
were elevated at least 30,000 feet: one of the surveyors in Kunawur, from the angles 
of altitude which he obtained from the crest o f a pags elevated 15,000 feet, thought 
some of the peaks he saw to the northward could not be less than 29,000 feet, and 
more recently Dr. Gerard, from some observations at great barometrically-ascertained 
h(‘ights, inferred that some snowy peaks which he also saw to the northward could 
not be less than 30,000 feet above the level of the ocean.. These latter are only 
mentioned in conjunction with the former, as indicating the probability of the highest 
pinnacles being still to be ascertained in the Kailas portion of the great Himalayan 
range.

Fortunately we do not depend upon these approximations only for a true estimate of 
the height of the Himalayan peaks. These mountains have been so carefully and 
scientifically surveyed from the Sutlej to the Gogra by Captains Hodg.son, Webb, and 
Herbert, and with a bias apparently to take the lowest rather than the highest results 
which their observations gave them, that it would not perhaps be advancing too much

to
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to say, that if they err, it is rather on the side of deficiency than of excess. Before 
proceeding to give, as cursorily as possible, the results of these observations, it may be 
premised that the great mass of snowy peaks of the Indian Himalaya attain their greatest 
elevation between the sources of the Jumna and those of the Kalee or Gogra, and that 
the range declines in elevation to the N .E. towards Cashmere, and also, as far as we have 
information, towards the S.E. The passes leading into Cashmere are stated by M. 
Jacquemont to be not more than 8,000 or 9,000 feet, and the flanking peaks, judging 
from what they are in other parts of the Himalaya, cannot exceed this height by more 
than 2,000 or 3,000 feet. Dr. Gerard, in his enterprising attempt to reach Ludak by 
crossing the mountains which intervene between it and Belaspore, found the passes, 
less than he had been accustomed to climb, a little more to the S .E ., as, for instance, the 
Rotung Pass elevated 13,000 feet, below which the Bias or Hyphasis originates.

The survey of Captains Hodgson and Herbert, comprising the tract of the Himalaya, 
included between the Ganges and Sutlej rivers, is more especially interesting, as the 
majority of the objects of Natural History, illustrated in the present work, are from the 
same tract of country. The survey commenced at Saharunpore, from the house called 
Belville, of the late R. Grindall, Esq., Judge and Magistrate of that station, which was 
found to be elevated 1,013 feet,* and e.xtended to the snowy peaks, which add so much 
sublimity to the view on the northward of Saharunpore. A base line of 21,754 feet, or 
about four miles, was measured in the Deyra Boon, elevated 2,350 feet, and the first 
stations of the small triangulation formed on the hills, which rise to 3,286 feet, within five 
miles of the base line, whence they were extended to such stations as Budraj, elevated 
7.510, and Surkiinda 9,271 feet, l o j  miles in a direct line from Deyra, both on the range 
w'hich rises from and forms the boundary of this valley to the N .E. From these points the 
principal stations in the survey could be seen within a distance of from twenty to fifty 
miles, so that there was little probability of error, with excellent instruments in the 
hands of such practised observers in so clear and uniform an atmosphere. From the 
result of the survey, it appears that refraction is greater when one of the stations is in 
the plains, and the mean of all the observations stated to be ; but when both sta
tions were in the Hills refraction was found to be for heights varying from 7,dno
to 14,000 feet. Although the elevation of the snowy peaks far exceeds the latter height, 
CaptainsHodgson and Herbert say, “ we might safely take a much smaller rate than y,-., 
yet, to be within the mark, we will content ourselves with that quantity.”

The low range of hills frequently separated from the true Himalaya by diluvial 
vallies or doons, such as that of Deyra, seldom attains an elevation of more than 3,500 
feet, or 2,500 feet above the plains of Northern India- The principal passes across this 
range were 2,339 and 2,935 feet before they were cut down. The second zone of 
mountains, e.xtending between these and the snowy range, vary in height from 5,000 to

8,000

•  F ro m  m y barom etrica l observations, M r. Jan ies  Prinsep  calcu la ted  th a t  m y  liouse in th e  v ic in ity  oi’ the  

Botanic G arden , was as near as possible 1,000 feet.— V . Journ. A da lie  Soc ie ty  o f  B engal, 1. p . 9.
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8,000 or 9,000 feet. Within this tract is the military station of Sabathoo, elevated 
4,200 feet, many hill-forts, and the summer residences of Simla 7,486, Mu-ssooree 
0,700, and Lundour at 7,559 feet of elevation. Many of the mountains, however, 
included in it, much exceed the average height, as Surkunda 9,271 feet, rising 
immediately above the N .E . angle of the Deyra valley; Kedarkanta, the peak of 
the ridge separating the Tonse and Jumna rivers, was asc^tained geometrically 
to be elevated 12,689 feet. Barometrical observations since made by M. Jacqucmont 
give tlie height 12,756 feet. Changshill, separating the Pabur and Roopin rivers, 
is 12,871; and Uchalaroo, a peak of the ridge which rises between the Jumna 
and Bhagirethi rivers, is elevated 14,302 feet, or 2,500 above the limit of forest, 
and on which only a few patches of snow remain unmelted in the month of Sep
tember. Whartoo, connected with the Choor by a ridge which runs soutber]}^ 
separating the waters of the Pabur and Tonse from those of the Giiee (tlie only 
river of any note which does not originate in the snowy chain), is elevated 10,673 
feet. The Choor, “ the highest central point in the lower belt of mountains, sending 
out ridges, spurs, and ramifications, in every direction,” is a conspicuous object from 
whatever point it is viewed, and being only 3“ 20' 05" to the westward of north, at a 
distance of sixty-one miles from the principal station, Saharunpore, in the 2>lains, was 
admirably adapted for the second, or northern station. Its summit is upwards of 11,000 
feet liigher than the station at Saharunpore, or 12,149 feet above the level of the 
sea. The actual station is 10,676 feet higher than that at Belville. Respecting the 
diH'erence of level Colonel Hodgson makes the very interesting remark, that by 
cotemporary observations with two barometers by Lieutenant Herbert on the Choor, 
and himself at Saharunpore, the result was only fifty-two feet less than the true 
gocinetrical height, which Colonel Hodgson is inclined to ascribe to chance; but it 
will probably be found another instance of his and Captain Herbert’s* extreme 
accuracy, as tlie mean of the barometrical observ'ations which I made on the same 
spot, ap2>roach within sixty-two feet of the geometrical height 11,689 feet assigned 
to the station in the survey. The series of snowy peaks,) forming what Colonel 
Hodgson calls the Southern or Hither Himalaya, and which separate the feeders of the 
Sutlej from the sources of the various branches of the Roopin, Pabur, andAndrytie, were 
found to be elevated from 16,982 to 19,512 feet, and the passes which from the river 
beds lead between, and are flanked by these peaks, from 15,000 to 16,000 feet. The 
three peaks of the mountain standing between the sources of the Roopin and Tonse were 
found to vary from 20,501 to 20,088. The Jumnotri Peaks or Buiiderpooch Mountains, 
whence the Tonse (the largest river), the Jumna and Berai Gunga, have their rise, 
range from 20,122 to 21,155 feet of elevation. At Jumnotri, or the hot springs of the 
temperature of 194*, near the sources of the Jumna, Colonel Hodgson found the baro
meter stood at 20'48 inches, which, taking 30'04 inches for the level of the sea, gave 
him 10,489 feet as the height of these springs. Subsequent observers have given 10,500 
as their elevation, which is a near approximation. The bed of snow which covers the

c stream,
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stream, is here about forty feet in thickness, the steam from the hot springs melting 
all the snow which it reaches, dome-like excavations are formed early in the season, 
■which have a very striking appearance ■when seen from within. The snow-bed is 
bounded to the right and left by mural precipices. About 500 yards beyond the springs, 
part of the base of the great Juranotri Mountain begins to rise, and its face, cased in 
ice and snow, is visitje to the height of about 4,000 feet, closing up the defile in which 
the Jumna originates, which is seen felling in a shallow rill about three feet wide from 
the rock, where this becomes abrupt. The Jumna is separated from the Ganges by a 
ramification of the Jumnotri cluster of snowy peaks, which was first crossed by Mr. J. 
Fraser in 1810; and then by Captains Hodgson and Herbert, at theBamsatoo Pass, ele
vated 15,447 feet, over deep snow in August 1818; lastly by Lieutenant James Stephen, 
to whom I am indebted for many specimens of the rocks and plants from the neighbour
hood of this very interesting locality. In tracing the Ganges to its source, the 
Bhagirethi branch of this river was found, forming a junction at Bhairo-ghatti, elevated 
8,511 feet, with its foaming rival, the Jahnavi. This, the larger stream, by which there 
is a pass lo Tibet, has its source to the northward of the ridge, which bounds the 
Bhagirethi to the N.E. It forces its way through the Himalaya, about three marches 
above Bhairo-ghatti. Beyond the snowy range its course appears to be N . 70° E., 
while that of the Ganges is considerably to the S. of E. above Bhairo-ghatti. It is not 
until it reaches Sookhee, that the Ganges, forcing through the snowy peaks ■within which 
it has been produced, assumes a course of about S. ‘20® W. By barometrical observation, 
the elevation of Gungotri, first visited by Mr. J. Fra.ser in ISIO, was ascertained to be 
10,319 feet. Beyond this Captains Hodgson and Herbert reached a very extensive 
snow-bed, and bivouacked at 11,100 feet of elevation. Next day, ascending the 
course of the snow-bed, they reached an elevation of 12,914 feet, and finding a piece 
of level ground, a primary base of 319 feet was measured, and with it a longer base of 
C07‘2 feet obtained; the heights of three peaks, St. George, St. Patrick, and the 
Pyramid, were then found to be 9,326, 9,471, and 8,052 feet above the station, or 22,‘240, 
22,385, and 20,9(5(3, above the level of the sea. Here Colonel Hodgson, justly “ struck 
with seeing so near these peaks whidi viewed from the j>Jains of Hindoosthaii, inspire 
the mind ■with ideas of their grandeur,” exclaims “ how much more must they do so 
when the whole bulk, cased in .snow from the base to tlie summit , at once fills the 
ey e ! It falls to the lot of few to contemplate so magnificent an object as a snow-clad 
peak rising to the height of upwards of a mile and a half, at t)ie short horizontal distance 
of only two and three-quarters miles.” Beyond this, or at an elevation of 13,800 feet, 
they found the Ganges issuing from under a very Ioav arch, from which great hoary 
icicles depended, at the foot of the great snow-bed, here about 300 feet in thickness. 
They still proceeded for some thousand paces up the inclined bed of snow, which seemed 
to fill up the hollow between the several peaks which Colonel Hodgson called Mount 
Moira and the Four Saints, geometrically ascertained to vary in height from 21,379 to 
22,798. On the N.E. of the sources of the Ganges are two peaks, Roodro Himala and

Surga
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SurgaRooer, which are still more elevated, being 22,390 and 22,906. These approach 
the lofty mountains in the neighbourhood of Kedarnath, measured in Captain Webb’s 
survey.

This survey is not less interesting than the former, embracing the space included 
between the Bhagirethi branch of the Ganges on the N.W ., and the Kalee river, 
which separates the British from the Nepalese territories on the S .E .; tracing the 
sources of the latter river, as w ell as of the Aluknunda branch of the Ganges, and 
extending from the plains of Rohilcund to the snowy passes: the whole embracing 
a space of about 10,967 square miles, which constitutes the present province of 
Kemaon. Proceeding from the plains of Rohilcund, where Captain Webb ascertained 
Pilibhit to be elevated 560 feet; and Casipore, further to the north, on the same 
inclined plane (v. p. x.) 757 feet; the first range, through which there are several 
passes, is found elevated 4,300 feet; and the second, or Ghagur range, between' 
7 and B,000 feet. In the interior, the mountains are of less height, but the peaks from
8,000 to 9,000 feet in elevation. Serinuggur, the capital, being in a valley, is found 
to be not more than 1,708 feet, if  ascertained bycotemporaneous observations at Paoree, 
but 1,834 feet, if compared with the barometer at Calcutta. Paoree itself is 5,238 feet- 
from the mean of numerous observations. Hawulbagh is 3,976; Almora 5,400; 
Pethoragurh 5,462; Lohooghat 5,562. Nearer the snowy peaks we have the temple 
at Chundur budunee 7,427 feet if  compared with Calcutta, 7,389 if with Paoree (7,666 
in map.) The temple at Kedarnath is 11,753 ; that of Budrinath 10,294 ; of Milum 
11,682 ; and Pilkoiita churhai 12,620 feet.

Tlie mountain masses and snowy peaks have been arranged into several groupes 
by Mr. Colebrooke, and as this mode will best serve the general purposes of this 
abstract, they are here enumerated. First, a cluster extending from Kedarnath 
to Budrinath presents six peaks, varying in height from 22,130 to 23,441, and 
three contiguous ones from 19,178 to 21,683. Secondly, in a group of still loftier 
elevation, in the district of Juwahir, four peaks rise from 22,365 to 25,741 feet; 
the latter, the Juwahir peak, is the highest point in the surveyed portion of the 
mountains. Two contiguous ones on the west are 20,758 and 15,805, and a 
multitude of positions towards the east have been measured, and found to be from 
10,053 to 12,228 feet. In the third group on the westward of the Dhoulee river, 
leading to the Darma Dhoulee Pass, the loftiest peak is 22,707 feet high, encompassed 
by four others, towering from 18,000 to 21,511. Between this and the Byans Pass, 
three peaks were measured, varying in height from 19,171 to 21,222, and two 
others nearest to the pass, of which the highest is 22,513. On the S.E. of the 
Byans Pass, there is a peak 19,929, followed by others of less elevation, which lead to 
a fifth group of lofty peaks, of which the most elevated is 22,799 feet, followed by others 
declining from 22,310 to 20,995. The loftiest of this fifth group is distinctly visible 
from Pilibhit. as is the highest of the third cluster, and the southernmost of the second 
group. Their heights, as determined from the result of several measures by Captain

c  2 Webb.
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Webb, are 22,799; 22,101 ■, and 22,385. One of these, as observed by Mr. Colebrooke, 
is no doubt the mountain which was observed by Colonel Colebrooke from his stations, 
Pilibhit and Jethpur; and the mean of his observations, calculated with an allowance of 
.Jj. of the intercepted arc for terrestrial refraction, gave 22,768.

The loftiest of the second group (No. xiv.), commonly called the Jnwahir Peak, was 
seen by Captain Webb from Casipore: it is also distinctly visible from Saharunpore, and 
had its position, as well as a few others, determined by, and afforded unexceptionable means 
of joining the two surveys. Captain Webb gives 25,741 as its height, the observed 
height of Casipore being 757 feet.* In Colonel Hodgson’s survey, 25,749 feet is given 
as the height of the same peak; that of Saharunpore having been ascertained to be
1,000 feet above the level of the sea.

To the S.E. of this survey there is a considerable tract of unexplored mountainous 
country, before we come to Cathmandoo, where Colonel Crawford, in 1802, by careful 
observ'ation, ascertained the distances of several selected points from various stations in 
Nepal, of which the relative situations were ascertained by a trigonometrical survey, 
proceeding from a base of 852f feet, carefully measured four times, and verified by 
another base of 1,582 feet, measured twice. The position.? of the same mountains were 
also settled by observations made in the plains of Behar. The mountain, called 
Dhaibun, distant 35^ g. ms. seen under an angle of 5® 4 ' 2V', was found to be 
elevated 20,140 above the station from which the angle was taken, and which is itself 
more than 4,500 feet above the level of the sea ; another exceeds the elevation of the 
same station by 17,819; another by 20,005; another by 18,662, The height of Gos- 
sainthan is marked 24,740 feet in Dr.Wallich’s Map. All these are visible from Patna, 
the nearest being nearly 170 English, miles distant, and the furthest about 226 miles. 
Sill) further to the eastward, the continuation of the Himalayan range, which bounds 
Assam on the northward, still presents a long line of snowy peaks. Some in 28'’ of 
N. latitude, and between 92^° and 93® of E. long, are mentioned in LieutenantWilcox's 
Map, as varying in height from 20,720 to 21,600 feet; and the Himalaya.? are continued 
to beyond 98® of E. longitude. ‘

Though extensive tracts of the Himalaya remain unexplored, the uniform result of 
every observation, and many of them within twenty miles, establishes the great elevation 
of the Himalayan chain; so that, Captain Herbert, speaking only of the surveyed

portion

* F o r th e  corrected heights he re  given o f  Casipore, and  o f  the  snow y peaks inc luded  in  th e  K em aon  survey , 

v'liicli how ever correspond w ith  those  given in  th e  large  4-inches to  a  m ile-m ap, w hich has be en  publis lied  oi' 

th is survej', 1 am  indebted to  th e  kindness o f  Capta in  W ebb, w ho originally  estim ated  th e  h e ig h t o f  Casipore 

above th e  level o f  the  sea, before any observations had  been m ade, a t 650 f e e t ; b u t subsequently  found  this 

estimate to  be  too low, T h e  m ean o f  a m onth 's observation, in  Feb . 1810, w ith  exce llen t barom eters, gave  7411 

feet, and th e  mean o f  nearly  ano ther m onth in  January  and F ebruary  1819, gave  IQG feet, as th e  diiierence  

o f  he igh t betw een Casipore and M r. Colvhi’s barom eter in  C a lcu tta ; th e  m ean 7^ 7  feet has been  ta k e n  a t th e  

heigh t o f  Casipore, and as th is  exceeds the  first estimate by 12 feet, tlris n u m b e r  req u ires  to be .added to  a ll th e  

elevations geomelncally deduced, w hich  w ere published  in  tlie  13 th  vol. o f  th e  “  Researches o f  th e  A siatic 

Society.”  Some addition still requ ires to bo m ade for th e  he ig h t of C a lcu tta  above th e  level o f  th e  sea.
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portion of these mountains, has justly observed, that “ whilst in South America there is 
but one peak, Chimborazo, which exceeds 20,000, and not more than five which are 
about 18,000, there are'no fewer than twenty-eight peaks in the Himalayas which 
overtop Chimborazo, one of which is above 25,000 feet, forty-four which exceed the 
three next of the American elevations, and more than a hundred which tower above 
the next in height; facts more satisfactory, as proofs of the superior elevation of these 
mountains, than the greater loftiness of an isolated summit.”*

From the foregoing observations, the great length and enormous height of the Hima
layas are evident; but to form a true estimate of these mountains, it is necessary also 
to take into consideration their breadth. This is supposed to be greatest in the 
vicinity of the lofty peaks near which the great rivers have their rise ; but as the whole 
extent has not yet been surveyed, this can only be considered as conjectural. Crossing 
from the plains of Hindoosthan to the snowy passes, the distance is not less than 80 
or 100 m iles: the superficial extent of that portion comprised within the British terri
tories, is estimated by Captain Herbert at 23,000 square miles. In no part is there any 
thing like table-land to be found; but seen from the plains of Northern India, the 
Himalayas seem formed of a succession of parallel ranges, though nothing of this kind is 
apparent when we enter the mountains themselves; for in ascending any of the principal 
points, a number of arms are seen radiating in every direction, separating deep ravines, 
connecting the different mountains together, and throwing the waters of the several 
rivers in opposite directions; but notwithstanding this irregularity, the ridges generally 
run parallel to the direction of the mountain m ass; for in proceeding transversely 
across it, w® have constantly a series of ridges to ascend and descend, and narrow vallies 
to cross. In the bottom of these generally flow the rivulets collected by the various 
ravines from the surrounding peaks and ridges. At the foot of the Himalaya there is 
generally a longitudinal valley, but in the neighbourhood of the snowy passes, as the 
Messrs. Gerard have remarked, the glens are for the most part perpendicular to the range, 
or from N .N .E . and N .E . to S .S .W . and S.W . The face exposed to the N.'W. is inva
riably rugged, and the opposite one, facing the S.E.., shelving. The great rivers also 
may be observed making their way across the direction of the range; they may therefore 
be supposed to have taken advantage of natural breaks In the range, rather than to 
have been able to open a way for themselves through this great mountainous mass. 
The deficiency of level space the industry of the inhabitants has in a great 
measure supplied by cutting the slope of each mountain into a series of terraces, 
supported in front by dry stone walls, as is done in China. By this means, and from 
the diversity of climate, the agriculturist is enabled to cultivate rice near the beds of the

• These remarks were made previous to our being informed that Mr. Pentland had measured some peaks in 
the .Vndes, whicli were more elevated than Chimborazo; as the Cerro Nevada de Illimani 24,350, and the 
Oerro Nevada tie Sorata 25,260 feet above the sea, both in the Eastern Cordillera of Bolivia: but as these are 
still only isolated summits. Captain Herbert’s inferences apply with nearly equal force, particularly as a multi
tude of peaks, extending over several degrees of latitude and longitude, are not included in his estimate.
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rivers, where the broadest levels are naturally found, and wheat and barley on the 
different elevated terraces of the mountain sides.

Notwithstanding this general want of vallies, those of Nepal, p. 28, and of Cashmere, 
p. 27, form striking exceptions. Smaller ones, as of Noakote to the northward of Nepal, 
and Rama Serai on the S . E . of Kedarkanta, may be mentioned, besides the longitudinal 
vallies at the plainward base of tliese mountains, which will be more fully treated of, 
with their geological structure. I'rom the numerous transverse breaks by which the 
great rivers make tlieir way to the plains, and towards which are inclined the various 
slopes and ravines which collect the streamlets from all the neighbouring mountains, 
few situations occur favourable for the formation of lakes ; many therefore are not met 
with; that of Cashmere, commonly called Did, is best known: one called Bheemtal, 
of considerable depth, occurs on the road from Bhamouree to Alraora, of which the 
length is about one mile, and the breadth about five furlongs, with an elevation above 
the sea of 4,271 feet. To the northward of Naim there is another called Ruenka tulao, 
which is also about a mile in length, and a gun-shot across. It is remarkable for con
taining crocodiles.

The ris'er-beds, besides giving exit to the drainage of the mountains, and affording 
spaces for cultivation, serve also as entrances for penetrating into the Himalaya, and 
reaching the passes (v. p. 32) by which ti’avcllers are enabled to cross from one face of these 
mountains to the other. The first notice we have of any of these being crossed'by an 
European, is that of the Jesuit Antonio d’Andrada, who sot out in 1624 from Agra to 
Serinuggur, and thence proceeded to Budrinath, whence with great difficulty he crossed 
into Tibet. More recently the Neetee Pass was crossed by Messrs. Mobreroft and 
Hearsay; the Shatool, in 1816, by Colonel Hodgson; the Gonas Pass, in 1819, by 
Captain Herbert; and the first, as well as the Byans, and other passes measured by 
Captain Webb, iu 1816. Among the other adventurous travellers, the Messrs. Gerard 
require particular mention as second to none in energy and euterprize. Besides the 
Paralassa 16,500, and the Rhotung Pass 13,000, below which the Acesines and Hy- 
phasis have their rise, and which,were traversed by Dr. Gerard, little is known of the 
{passes, except in the surveyed portion of the Himalayan Mountains. To the westward 
of Shatool Captain Gerard enumerates three passes, Julsoo, Khealig, and Soongrec ; but 
these are from 2,000 to 4,000 feet below the line of congelation. From Shatool to 
Budrinath no less than fifteen passes are enumerated by the same officer. These are 
generally from eighteen to twenty-four miles in length, forming about three stages for 
loaded people and two for those who are not so.

1. Shatool... 15,555

2. Sooudroo 16,000
3. Yooso ... 15,877
4. Broang... 15,171

Rol to Atharabees, 14 
miles without fuel, open 
from June toNovember.

Tangno to Rasgranee.
Joonglee to ditto.
Jungloeg to ditto, seven 

iniles witliout fuel, open 
seven or eight months.

5. Neebrung 16,035
6 . Gonas ... 16,026
7. Ghasool 15,851
8 . Roopin... 15,480

9. Nulgaon 
10. Charung.

14,591
.17.34S

Choora to Simgla.

Doodrookoom to Sunglr 
an easy pass.

Ditto to ditto- 
Chitkool to Cliccrung.
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From SuQgla, Hakchum, and 
Chi tkool to Lewar of Gurhwal, 
like 5, 6 , and 7, are crossed 
in different months; 1 1  is the 
easiest; openfromMaytoDec. 

fChitkool to I.ewar, in May, 
( June, and July.

_ , fChitkool to Boorasoo of.... {
T he drst nine are across the S. Himalayas, the 

rest fron the Buspa into Gurhwal. The last seven 
are crossed by loaded sheep, but none of the first 
seven.

The rivers which have their sources in the snow-beds, i'rom under which they gene
rally flow out in a stream, and of which the lower limits are about 13,000 feet of ele
vation in the south-eastern entrances of thes'e passes, are the Andrytie, below the 
Shatool Pass, where the snow commenced in June, at 13,450 feet of elevation; the 
Pabur, below the Broang Pass, at 12,914 feet; the Roopin, below the Gonass Pass, 
nearly at the same elevation. The Buspa is on the northern face, and has a feeder 
from the last-mentioned pass, nearly at 14,000 feet of elevation. There are many other 
feeders of the above rivers, which it is unnecessary to particularize. The Tonse, the 
Jumna, and Berai Gunga, have their origin near the great Bunderpoocb cluster of 
mountains; the first at 12,784 ; the second at 12,489; and the Jumna at about 12,000 
feet. The Bhagirethi branch of the Ganges has already been mentioned as having its 
origin at 13,800 feet of elevation.

The passes to the eastward are fewer in number, but more elevated. The Bhotea 
tribes, of whom we have an interesting account from Mr. Trail, in the 17th volume of 
the Asiatic Researches, inhabit the space which extends on the north from the com
mencement of the table-land of Tibet, to the plainward base of the southern row of 
Himalayan peaks. The villages are all on the northern face of these; and the country 
being more level, as indicated by the better roads and more moderate currents, as well 
as by the hills sloping more gradually and being enclosed between high mountains, heat 
is reflected from every side, and the temperature raised much above what would be 
supposed at such elevations. Spring, summer, and autumn, are comprised in five 
months, from May to September. These passes cannot be visited before the middle 
of June or beginning of July, as even that to Budrinath is not open before the beginning 
of May. By the commencement of October the cold becomes severe. Roads of 
communication exist, as Mr. Trail informs us, between the passes from east to west, 
but these are passable during a few days only in each year, and are considered dan
gerous by the Bhotias themselves. The crest only of these passes can now be visited, 
as every one is prohibited from crossing the frontier, for fear of exciting the jealousy 
of the Tibetan authorities, and disturbing the trans-Himalayan trade of die province 
of Kemaon. The passes are five in number. The Mana and the Neetee on the Saras- 
wati, and the Doolee branches of the Ganges. The Neetee Pass was ascertained by 
Captain Webb to be elevated 16,570 feet; and the Mana estimated not less than 18,000, 
as a barometrical observation by his assistant, Mr. Tate, gave 17,172 feet as the height 
of Jograo, which Is considerably below the Pass. Juwahir, Darma or Lebong, and 
Byans, are the three other passes on the Gouree, Dhoulee, and Kalee rivers, branches

of
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of the Gogra. Mr. Trail gives 16,585 feet as the height of the Juvi^ahir, and 17,777 as 
that of the Darma Pass. Captain Webb ascertained that the Mandarin’s camp, in the 
Byans Pass, was elevated 14,506 feet, and that the crest was about 3,000 feet more 
elevated. Captain Herbert, from the barometrical observations of a traveller who visited 
the Pass, computes it to be elevated 16,844 feet above Calcutta.

To the eastward of the province of Kemaon, there must be many passes between the 
ten-itories of the Chinese and those of N ep al; but the jealous policy of both powers has 
prevented their being visited by those qualified to make interesting observations. The 
pass between Lahassa and Catmandhoo Vvas crossed by the Jesuits, Grueber andDorville, 
in 1661, and Is probably that by which the Chinese army invaded Nepal in 1792, when 
it “ advanced to Noakote, within twenty-six miles o f  Cathmandoo, and sixty of the 
British territories in the province of Bengal.” The road and passes between Teshoo- 
loomboo and Bengal were traversed by Messrs. Turner and Saunders in 1783, and the 
natural appearances described exactly coincide with those subsequently observed by 
Messrs. Moorcroft and Gerard, in the more western parts o f the same elevated tract. 
Many other passes are cursorily mentioned in Dr. Buchanan’s account of Nepal, which 
are probably of easy access, as we read of their being crossed by bodies of men. Some 
of these lead by the chasms through which such rivers as the Gunduck, the Arun, the 
Kosi, and the Teesta, which having their origin on the northern face, pass through the 
Himalayas, and take a south-easterly course to join the Ganges. Further to the S.E., 
and more recently, Messrs. Bedford, Wilcox, and Burlton, have attempted to cross 
from Assam into Tibet. In tracing the Burhampooter, and its several feeders, the diffi- 
cultieswere in every case considerable,but none were so insurmountable as the prejudices 
of the natives, who prevented their further progress at the very time when their object 
was almost accomplished.

Crossing the Himalayas, the descent on the side of Tibet, according to the con
current testimony of all travellers, is gradual, and not of great extent, though the 
ascent up the southern face had been so considerable ; it is evident, therefore, 
that the land on the northern face is much elevated. It  was traversed by Captain 
Turner in his route to Teshoo-loomboo, and by Moorcroft in his journey toGburtope 
and Lake Manasarowur; but as neither of these travellers carried barometers, we are 
unable to ascertain the elevation with the precision which is desirable. Captain 
Webb,from the angle which he obtained from the crest of the Neetee Pass, of the Sutlej 
flowing in the plain below, and taking the distance* measured by Mr. Moorcroft, w'hich 
he had generally found to be correct, estimated the height of the table-land at 15,000

feet.

* These distances having been given in paces of four feet, it has been objected that a man being employed to 
stride these, instead of stepping his usual paces, must have been a source of error. But the fact is, th.ai 
according to tlie native mode, only one foot was counted, so that each step taken by the Pundit was only 

■ half the quantity generally supposed, and what a man would naturally wke in a hilly country. This fact I 
learnt from Captain Hearsay, who was one of the party, and protracted the route. It has been long known 
to Captain AVebb. who is well satisfied with the general correctness of Captain H.'s Map.
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feet. The Messrs. Gerard, in crossing theKeubrung Pass, which is reckoned the boun
dary between Kunawur and that part of Chinese Tartary which is underthe authority of 
the Grand Lama of Lahasa, descended on the more western parts of this elevated land,. 
and found Zamsiri 16,500 feet above the sea; but they saw only gently sloping hills 
and tranquil rivulets. Zinchin, the furthest point they reached, is 16,136 feet, and the 
eminences in the vicinity rise many hundred feet higher. In every direction horses 
were seen galloping about, and feeding on the very tops of the heights. This elevated 
plain is described as being of a gravelly nature, intersected by deep and broad ravines. 
Though the rivers on the southern face of the Himalaya, Mr. Moorcroft observes, are 
narrow and steep, those on the northern face have broad fiat channels, the water draining 
into them more slowly from the table-land, and the more gradual and gentle slope of 
the hills. Looking to the south, the Himalayas were seen marked with snow in stripes ; 
on the north the snow lay in distinct masses on the Cailas mountains, the bases of which 
descend by easy slopes and diminishing swells. Further to the N .W ., and beyond the 
billy tracts of Kunawur and Kooloo, Dr. Gerard pitched his tent on the table-land of 
Tartary, nearly at 16,000 feet of elevation, where the Indus, at the distance of only three 
days’ march, intervened between him and Ludak. The appearances here are similar to 
those described by Mr. Moorcroft and by Captain Turner. Everywhere along the whole 
tract we have extensive plains, having on them moderate sized hilis and gently flowing 
streams ; a dry, cold, and clear atmosphere, little snow in comparison, arid-looking vege 
tation, and numerous flocks of cattle. This table-land is not continuous, but interrupted 
by transverse ridges, which join the Indian to the Cailas or Tibetan range of the Hima
layas.

O f these ranges, one locks in the lakes Manasarowur and Rawan-hrad, as well as 
the sources of the Sutlej and Indus on the N .W .; and on the S .E . gives origin to the 
Sampoo or Burhampooter. This, flowing parallel to the Himalayan chain and on its 
northern face, over the lofty table-land of Tibet, breaks through another transverse range 
before it descends by numerous rapids to the plains of Assam, where it is at first known 
by the name of the Dihong, but joined by numerous tributaries, it assumes that of 
Brahmputer or Burhampooter, which it relinquishes in the plains of Bengal for that 
of the Megne, where uniting with the Ganges, near the sources of which it had arisen ; 
their united streams flow into the ocean,, in the midst of the numerous islands which 
themselves have formed. The Indus and Sutlej originating on the northern face of the 
great chain, which on its southern aspect gives rise to the Ganges and its feeders, flow 
first in a north-westerly direction; the former over the high land of Little Tibet, until 
north of Cashmere, in 35* of latitude it breaks transversely through the mighty mass 
of Himalayan Mountains. Here, passing Attock, and forming the N.W. boundary of 
Hindoostan, it enters the sea by thirteen mouths, and is navigable for 1,000 miles for 
wvsL-ls not requiring more than twelve feet of water. The Sutlej, supposed to take its 
rise from Lake Rawan-hrad, flows at first parallel to the Indus, but then, encountering 
the transverse mountainous mass interposed between Great and Little Tibet, and

d extending
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extending from the Himalayas to the Indus, descends from the table-land, and entwing 
chasms in the mountains, passes through the province of Kunawur, v. p. 34, to the 

.southern face of the Himalayas, with a gradually decreasing elevation of its bed from 
10,005 at Sliipkee, to 5,200 near Wangtoo, to the S-W. of which the snowy mountains 
terminate; whence to Roopur there is a further fall of 4,000 feet to about 1,100, the ele
vation of the river, where it enters the plains of India, distant about eighty miles from 
the Jumna. As the elevation of these rivers is much the same, both gradually declining 
to the sea, the distance by which they are separated not too great, and the country 
consisting of level plains, it is not unreasonable to hope that they may one day be joined 
by a canal navigable for boats, by which the produce of Central Asia might be conveyed 
down either the Ganges or the Indus, and that of other parts of the world conveyed up 
the same rivers.

One striking peculiarity of Central Asia is the lakes by which it is covered. O f these, 
Manasarowur has excited particular interest on account o f the anomalous nature of the 
information, first communicated by Mr. Moorcroft. He described it as being fifteen 
miles long, and about eleven broad, and as having no streams issuing out of its northern, 
southern, or western sides, nor on its eastern, according to the accounts brought by two 
natives, whom he sent to examine the point. Captain Herbert also Icanit from a  Lama, 
who lived within four days’ journey of the lake, that no rivers issued out of it. Other 
testimonies contradict this evidence, and it is difficult to ascertain the truth, as it has 
been thought an improbable circumstance that a mountain-lake, fed by such vast snows, 
should dispose of the waters pouring into it by mere evaporation. Lake Rawan-hrad, 
supposed to give origin to the Sutlej, but which Mr. Moorcroft had not an opportunity 
of examining, he estimates to be four times as large as Manasarowur. Though we 
are not likely to have any direct testimony on the subject at present, it  is interesting 
to find that Dr. Gerard records a similar set of phenomena, as characterizing Lake 
Chimororel, along which he skirted on his return from his attempt to reach Ludak. This 
he found elevated 18,000 feet, and in travelling along its shores found its whole circum
ference embayed by mountains, which on its N.E. shore entered the region of snow only 
at 19,000 feet of elevation above the sea. Neitherthis, nor another lake, which Dr. G. 
met with, had any exit, thus confirming the information given by Mr. Moorcroft 
respecting Manasarowur, on this point. He also found, at the time (July) he visited 
this lake, that its waters were much below its maximum of elevation; as the dry 
channels of water-courses, and the highest water-marks upon the shore being nearly 
five feet higher, made it probable that these lakes attain their maximum of elevation in 
spring, when “  returning warmth breaks up the frozen surface, and thaws the immediate 
snow.” Dr. G. further remarks, that if we consider the dryness of the climate, and the 
increased evaporation in so ratified an atmosphere, the phenomena are not so unaccount
able as they may appear to be at first sight. As instances of the aridity of the atmos
phere, he mentions, that frost is not visible upon gras.s, even “ though the thermometer 
“ be at zero, and that the traveller beholds ice permanent and untliawed in a lumpera-

“  ture
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“ ture of 50®, aud torrents frozen fast in a medium almost 20® above the freezing 
“ point.”

Beyond this elevated table^iand rises the lofty snowy range, which, appears to over
top even the Indian Himalayas. This has been already mentioned at p. xi., as the 
Cailas or Kailas portion of the Himalayas, and is sometimes called the Tibetan Hima
layas, and is that in which probably the most elevated peaks, as Dhawalagiri, &c. 
remain yet to be more accurately measured. That there is such a range would .appear 
probable, even if we had no evidence on the subject, by considering that the Indus 
flowing N .W ., and the Burrampooter S .E ., both retain a course parallel to the Hima
layas, instead of proceeding eastward towards the lower levels of the greater portion of 
China. The portion of this range which separates the valley of the Sutlej from that of 
the Indus, near the sources of these rivers, was crossed by Mr. Moorcroft on his way 
to Ghartope. At Zinchin, elevated 16,136, the most eastern point which has been 
reached by visitors proceeding from Kunawur, the Messrs. Gerard saw a lofty snowy 
range, which seemed to run N . 60® W. to S . 50® E . beyond the rounded mountains, 
which are seen across and to the eastward of the Sutlej. One of the surveyors (pro
bably the late Capt. Gerard) who has been already mentioned, states, from the crest of 
the Hungarung Pass, he saw in font a granite range, upon which the snow found a 
resting place only at 19,000 fee t; beyond it, through a break, were seen snowy moun
tains, appearing to rise out of the table-land on the banks of the Indus, “ pale with 
distance, and like the memory of something that we have seen.” From the angles of 
altitude which he observed, their pale outline, and the broad margin of the snow, he 
estimated that they could not be less than 29,000 feet in elevation. Dr. Gerard, in his 
visit to lake Chimororel, near the most westerly point he was able to reach on this 
elevated tract of country, remarks, that looking southward towards the Spiti, the land
scape appeared very sharply peaked, and in clusters of white tops ; but in the N.E. 
the mountains were of a vast contour, and the snow more uniformly defined.

The; diree preceding pages, having been in type ever since tne previous parts were published, might now be 
greatly extended, as much interesting information has been obtained by Uie travels of Mr.Vigae and of Dr. 
Falconer, still further to the N. W. than was reached by Dr. Gerard; but as this would require considerable 
space, I  condne myself to a few points.

Mr. Vigne (who resided much in Goalmiere, crossed the Indus, traced a part of its course, and attempted to 
do so with the Nobra branch, visited Astore and Iskardo), has favoured me with a small collection of plants, 
which I  will take some future opportunity of noticing. With respect to the Passes into Cashmere, he informs 
me, that though some are not more than 9,000 feet high, Others are elevated as much as 13,000 feet. Speaking 
o f  th e  lakes, he says that Cashmere is full of them; the principal is called the Wullur lake or dul, and is 
thirty miles from E. to W. The most extraordinary ig the Kosab nag, among the peaks of Peer Funjal, which 
is above die region of birches, and about tliree-quaiters of a mUe in lengtli, has two outlets, but both are 
underground, one towards the plains and die other towards the valley. Baron Hugel, J.A. S., March 1836, 
states, that the passes &om Bimbur to Cashmere, and from this to Iskardo, are the same in height—13,UOO 
ieeL The highest point of the Peer Punjol is 15,000 feet by the boiling point. The city of Cashmere (Srinuggur), 
is 6,300 feet above the sea. Lat. 84° 22' 58", long. 75° 12' 30".

The hlountains of Tibet are usually at much the same elevation; that is, from 15,000 to 16,000 feet; but 
from any open summit, several mountains are seen that rise far above diem, as Nanga Parbat, or Diarmal, 
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which .Mr. V. conceives to be 18,000 or 19,000. From tiie summit of the Passes between Ludak and Nobra, the 
Muztagli presents a most noble appearance, and Mr. Vigne thinks that the Hindoo Koosh may be said to be 
joined to the Himalaya of Tibet by the Laureh Pass between Chitral and the valley of the Dair ; that w hich 
joins the Kabul river at Hashtnagur, or the valley of Peshawar; VideJoum.As. Soc. Calcutta, Sept. 1837 ; 
Proc. of the Royal Asiatic and of the Geographical Society, for Novembei 1839.

Mr. V. also informs me that there is no snowy range connecting the Muztagh with the Spiti mountains, but 
that there are a few isolated peaks of great altitude that rise above the others; and there certainly is a break 
in the Himalayan chain, if this may be called one, as he has distinctly seen it, both from Acho and the Passes 
to Nobra.

Dr. Falconer, in travelling north from Cashmere, crossed the lofty ridge which separates the drainage of the 
Krishna Gunga from that of the Indus. He crossed the Pass over extensive beds of snow, and descended 
through a steep and narrow gorge to Sookarun Murbul, a bleak rocky tract abounding with Tibetan Marmot. 
The great pimn called Bearsali or Deosah, also described by Mr. Vigne, constitutes one of the principal 
features of the Tibetan region near Cashmere. Elevated 13,100 feet above the sea, and surrounded by lofty 
snowy peaks, t Arms a nearly level plateau, about fifty miles in length and forty in breadth, occupying the 
interval between the Indus and the Krishna Gunga. High above the forest, or birck region, its vegetation is 
restricted to herbaceous species and a few dwarf willoivs, but these are so abundantly produced as to clothe it 
with verdure. At one extremity of this, he ascended the Boorgee Pass, the summit of which he found to be 
elevated 15,600 ieet above the sea. This commands an extensive view of the mountains which stretch beyond tlie 
Indus towards Toorkistaa,and of part of the immediate vicinity of Iskardo ; they looked down upon a level tract 
below, and countless lines of mountains running off into the remote distance; but there, no signs of vegetation 
were visible; sterile sand and naked rugged rocks met the view on every side. Dr. F. crossed the Indus, with the 
object of pushing north in the direction of the Mur.tagh range (Kuenlun of Humboldt), whidi separates the 
valley of the Indus from Chinese Tartary, and proceeded to Askolee in a Pass which leads from Little Tibet 
towards the Muztagh, in N. latitude 35° SCf, and reached the limit of cultivation; all beyond, on to the Pass 
across the Muztagh, was reported to be a region of ice. On returning, on the 30th of August, he crossed the 
Braldoh river, whence the road led over the lofty mountain of Skora, which was crossed at 16,200 feet above the 
level of the sea, while apass between Iskardoh and Astore was 15,823 feet.

With respect to the vegetation. Dr. F. writes me, under date of January and June, 1838, from Cashmere, 
whither ho had proceeded on a Botanic mission in connexion with Sir Alex. Burnes' Expedition, that “ The 
Flora of the Punjab is exactly that of the neighbourhood of Delhi; Peganum  H arm ala everywhere, with Cap- 
parideee, CrotolanaBiishia, Calotropis Hamiltonii, A lhag i M aurarnm, Tam arix, Acacia modesta, &c. &c. Neat 
Lahore I got what I believe to be a new Asclepiadeous genus, exactly intermediate between Calotropis and 
P arolropis, which I have called Eutropis. It is in great abundance in the Punjab. 1 met with the Dliak 
{B utcafrondosa) as far as the western bank of the Jheium. The Flora begins to change at Eawul I’inilee, 
which is elevated and continues so, on to the plain of Chuch, along the banks of the Auock. llcie I first
came on the famous Zuctoon, the wild olive, Olea------? and further on, at Hussan Abtlal, I found Himalayan
R u b i and  a Cashmere D ianihus, white flowered and new to you. The lower part of the plnin of Peshawur is 
sandy, and has exactly the Flora of the a.id tracts of the Punjab; Salsolas, Chenopodecs, A /hagi, CalotropU, 
Peganum , Tamarix, &c. But when we got to Peshawur, so much do the seasons differ, that peaches were 
coming into fruit the 15 th August, and the Kurreel (Copparis aphylla) out of flower only lately. From Pesha
wur, I made an excursion to Cohaut, and from thence to the Salt Hills and tlic valley of Rungush. In the 
Salt Hills I got a Stapeliaceous Asclepiad, unfortunately neither in flower nor fruit, very probably one of 
Wight’s Carallumas or Boucerosias. Also the Cassia obovata, tlie Egyptian senna, in flower. I had previously 
got the same plant from near Delhi: no doubt about the species, certainly not the obiusa of Roxb.; the 
legumes always crested over the bulge of the seeds. From Attock. 1 made an attempt la run up the Indus 
into the hills ; I got on three marches, and was forcibly stopped at Durbund, and threatened with rather rouali 
usage. I then turned across the hills, and rejoined Capt. Mackeson in the noble valley of Huzaro. The vegeta
tion along the banks of the Indus, from Attock to Durbund, surprised me much. It is ijuite that of the charac
teristic forms of the Deyra Doon, and, taking difference of latitude and altitude into account, with the great 
distance westward, this might not have been looked for: Grislea tomentosa, R o tliera  tinctorin, H asting in  coccincn. 
Acacia Catechu, H oloslemmd, &c. On the banks of the Indus, in the valley leading up to Cashmere from 
Huzara, 1 foxm i the  Dodoncea Burm anniana. You remark, in your notice of th e  Sapindacca, its absence from 
the Bengal and Hindoostan region; its occurrence with a leap so far north is remarkable. From Huzara, we 
marched on by the military road to Mosufferabad. Near Drumber I came on the H ovenia dalcis. At Mosuft'e- 
rabad I  got on a high ridge, and followed it on to Cashmere, where we arrived early in October. It was now
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too late in the season to exhaust the Flora of the valley and neighbourhood, so I  made up ray mind to winter 
here, and made a fresh start in spring. I t  would take pages to describe what I have observed about the Flora 
here, late as I came, but I have nade many acquisitions.

“ The Flora of Cashmere has several anomalies : few,if any oaks descend on the northern side of the Peerpunjal 
into the valley: I  have not seen one yet. I  have selected oaks as a very characteristic type. The same holds 
witli respect to the plants that are associated with the oaks, &c. about Mussooree, as Andromeda, Rhododendron 
arboreum, M ahon ia  nepalensis, so common in the Hills elsewhere. The Couiferee are, as to the eastward, 3 pines, 
2 or 3 hrs and Deodar, but I have not seen theCupressus lorulosa, tlie lofty cypress of the Mussooree hills. In 
the lake you see Nelum bium  and E u ry a le  f i r o s ,  growing along with M enyanthes trifo lia ta  ; and cotton, a poor 
sort, growing on the banks, while the sides of the bounding hills are skirted with pines. I got Staphylea E m odi 
growing along with Ribes Orossularia (your H ivuiknse  ?) while it grows, as you know, at Mussooree, on low 
slopes near Budraj.

“ Among Ranunculacea, I  have got species of Hepatica, Ceralocephalus, and CaUianihemum, all of which I 
believe to be new, and making up the very blanks you notice in your ‘ Illustrations.’ Of CaUianthcmxim, 1 have 
no knowledge, besides your quotation, but my plant has leaves with umbelliferous habit, eight white strap
shaped clawed petals, with the nectariferous pore high up on the daw, and a pendvlaus ovulum. It cannot, 
theretbre, be a Ranunculus, nor your R.pim pinelloides. Further, I have got a new Eanunculaceous genus, new 
unless Jacquemont has got It, having the habit of TroUius in its leaves and mode of inflorescence, eight herba
ceous sepals, twenty.four strap-shaped petals, plane, with no ibvea at the claw, and solitary transversely attached 
ovula, being neither pendulous nor erect. I t  forms a transition from Adonis to the Ranunculece. This is 
another blank filled up in the desiderata SO pointedly mentioned by you. I  have called the genus Chrysocy- 
athus. It grows intermixed w ith  TroUius, ‘ inter ntves deliquescentes,’ and till 1 examined it I took it for a 
TroUius. I have got a new species of A doxa, forming, 1 believe, the second of thegenus A , inodora (mihi), a 
la^er plant than the A . MoschaleUina, and with the lateral flower I2-androus, and six segments in the flowers. 
I  have also a new Epim edium, a large handsome leaved herb, E .  H ydaspidis (mihi), and two species of Alehe- 
m illa. F ritillaria  imperialis, the Crown Imperial of English gardens, grows wild in the shady forests of Cash- 
mere. The Cashmerees regard it to be unlucky, and grow it only near musjids and over graves. I have D odotuea 
brought to me from above Jummo, in the heart of the hills, growing along the banks of the Chenab. Fothergilla 
involucrata (mihi), belonging to the Hamamelideee, exists in vast abundance in Cashmere, forming whole tracts 
of low jungle;—strange that it should not have been brought before, either to you or tome. It occupies the place 
that the hazel (Corylus A veliana) does in England, and at a little distance does not look unlike it. Thus, H am a- 
melideev arc found at opposite ends of the Himalaya range, B ucklandia  and Sedguiickia in Assam, and Fotker- 
gUla in Cashmere, but none of the family have yet been met with in the intermediate tracts. P rangospabularia  
I have found in vast abundance in several directions, most so on Ahatoong, a low trap bill, in the valley, but 
it is not here so vigorous a plant as in its Tibetan habitat. The Cashmerees do not know it for any useful pur
pose, except as a plant highly prized by Europeans. They sometimes use the roots to destroy worms, by steep
ing them in Dhan fields as Calamus aromaticus [butch) is used in Hindoostan.” With respect to the Amomum 
and Koot, or Costus (v. p.360), which I  had requested him to inquire about, he writes: “ Amomum, Humama, 
or Amamooo, is not known in Cashmere, nor to be had at the Punsafees. K oot is exported from Cashmere. It 
is a plant of the natural family of Compositse, and grows on all the mountains surrounding Cashmere.” Dr. F. 
has formed it into a new genua,—Coslia, and has introduced the plant into the Himalayas. He concludes : “ I 
have already seen enough to convince me, from a trip to near Durass, on the Thibet frontier, that the Flora 
there will bear a close resemblance in many general relations to that of the Altai Mountains, shown by Lede- 
bour and yourself.”—Proceedings o f  the L inncan  Society, Feb. 19, 1839.    
 



GEO LOGICAL F E A T U R E S  OF T H E  H IM A L A Y A N  M OUN TA IN S.

H a v in g  noticed the extent and physioal features of the Indian empire, we might proceed to describe 
the materials of which its mountains and its plains are composed, as well as the soils produced by their 
disintegration. But the most cursory notice of the Geological features of so extensive a field would 
require more space than can be allotted to the subject; the Author must, therefore, confine himself to the 
part with which he is best acquainted, and which can be elucidated by his specimens and observations, 
whidihave attained some,value from the kindness, a.s stated in the Preface, o f his friend Mr.Ue la Beche. 
But the sections can only be considered as giving a general idea of the dip, direction, aiid nature of 
the formations met with. T he sections of the Hiin.alayas correspond with that given, as far as it goes, 
by Dr. Falconer, in his Report on Tea cultivation, though he informs me that mine are erroneous; in the 
parts near the Snowy Peak.s, where the Author relied for his information on Capts. Herbert mid Hodg
son, as, instead of consisting of gneiss, they are formed by one of the grandest outbursts of granite in 
the world. The sections of the Central range of India, from Sherghatty to Roghonautpore, formed by 
Mr. He la Beche, from the Author’s specimens and observations, correspond with that previously pub
lished by the Rev. Mr.Evercst, in 1831, in the third volume of the Gleanings of Science.

The great Gangetic valley consists of an extensive plain, which is very gradual in its slope from Saha- 
runpore to the Sunderhunds, v. p. x. The structure is not easily detected, from the universal flatness, 
and the horizontal nature of the depositions, while water being near the surface, wells, the only works, 
reveal only a few feet in depth below. The surface soil is generally sandy, with a varying proportion of 
clay, which predominates in the substratum, and is in most places sufficiently pure for making bricks. 
Calcareous particles are intermixed with tlie soil and substratum in most parts. These in many places 
assume the fonn of spongy cavernous nodules: in some the form of stalactites or of roots, ami arc then 
apparently of modern origin; in other places they are in masses sufficiently large to be worked and use<\ 
as a building stone. But the nodular appearance is the most remarkable, especially from the nodules 
being so abundant in some places as to cover the soil, and give tlie appearance of the surface being 
covered as if with a fall of large liail-stones. This lorms the extensively diffused K u n k u r  fomiation of 
India. ‘

In  Calcutta, in deepening a tank, a group of full-grown trees wore found standing erect, and appa
rently lopped off, three or four feet above the roots. In  boring for water, rubbish and mould were first 
met with, then sandy clay, and, at twenty feet, a vein of pure sand, the source of the common springs 
of wells. Blue clay, with sand,—then black, above a stratum of peat; with pieces of wood, that of the 
Soondree, and at sixty feet, Kunkur nodules; reddish well-sand at seventy-five feet, whence the river 
springs rise. Clays and sands, with some Kunkur, are fo\ind below this: a quicksand at 120 to 13(i 

feet; and at 176 feet, quartzy sand and granitic gravel; and from 850 feet below the surface of 
Calcutta, the auger brought up a fossil bone, which is figured in J . A. S, for March 1837. At 
Benares, Mr. Prinsep, in cutting a tunnel and sinking shafts, found, fifteen feet below the surface, a 
number of half-quarried stones of a large size, on what he conceives must formerly have been the level 
of the ground ; at thirty feet, some kunkur was met wltli. A t Saharunpore, in digging a well, after 
ten feet, coarse moist sand was found, mixed with round pebbles, chiefly of quartz, and about twenty feet 
from the surface, pieces of kunkur or tufaceous limestone, were raised, together with dicotyledonous wo<k1, 
apparently of one of the Conifer®. At Bihut, twenty miles north of Saharunpore, Capt. Cautley dis
covered the site of an ancient town seventeen feet below the present surface of the country. The
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Indo-Scythic Coins wfiich had been entombed in this oriental Herculaneum, Mr. Prinsep refers to the 
commencement of the Christian era. Capt. Cautley is of opinion that the enormous discharge of sand, 
clay, and shingle from the lower hills during the periods of the rainy season, are giaduaJly causing a rise 
of the country skirting their base, and to this and the action of wind on sand, he ascribes the inhumation 
of this ancient city, ’i'he structure of the plains may also be seen in the raised hills which skirt the base 
of tile Himalayas, and die banks of tire Jumna aflbrd a very interesting series of sections, of which the 
structure may be treated of either with that of the Gangetic valley or of Central India, as some of the 
peculiar formations of the latter seem to extend even to the beds of that river.

Proceeding from the plains of India to ascend the Himalayas, we every where meet with a lower range 
of hills, which have been variously denominated “  the Lower Hills, the Sandstone, Sub-Himalayan or 
Sewalic H ills.” These bills, in many parts, rest immediately upon the Himalayas, but in others are sepa
rated from them by a series of longitudinal valleys. The part with which the Author is best acquainted 
is the direct I’oad from Saharunpore to Deyra and the Himalayas, through the Kheree pass, ivhich is 
tlie broad, generally tlat, stony beil of a hill stream, ascending by degrees to the crest of the pass, now 
much cut down, but from which there is a  gradual descent to the vallej  ̂orDoon of Dej-ra. Along this pass 
flows in a winding course a small stream of very clear water. On either side, and about fifty yards apart, 
arise the hills, and, according to the windings of the stream, are seen sometimes sloping, sometimes 
abrupt; in the foriuei' case, covered with vegetation, in tlie latter, presenting a barren and precipitous 
display of their stratified structure. These strata dip to the N.E. or towards the Himalayas, at various 
angles from to 38“, and the hills display every variety of appearance, partly from the destroying 
efiect.s of water on so destructible a material, and partly to this being stjmedmes defended from its influ
ence by a covering of h boulder stone. They are formed by a succession of parallel ridges, abrupt towards 
tiicplain.s, and sloping towards the Himalayas. In  many places, each hill, i f  separated, might be repre
sented by a right angled triangle, the base resting on the pass, the perpendicular facing towards the 
S.W., and the hyfxithenuse sloping towards the N.E., and corresponding in dip with the strata. This 
side is sonietiiiies ooutinued to the level of tiic pass ; at others, anodier hill, with its perpendicular side, 
seems t<> arise from the middle of the last, and is itself, in like manner, succeeded by a third, forming a 
successitjii of abrupt and sloping sides, like the teeth of a saw. At Hurdwar, the sandstone character is 
complete, and the rock is sufficiently hard to be used as a building stone. About fiftv or sixty feet were 
cut tlii'ough to make a road between the river and the hills, by Capt, He Bude, of Engineers, at the 
back of whose house, on the H ill, rolled stones might also be seen lying upon the sandstone. These 
bills are composul of a series of clays, of a loose-grained snadstone, with much mica interspersed; 
beds of gravel and rolletl stones, which consist of the debris of every variety of rock; as granite and 
trap-rocks, limestone and cl.iy slates, gneiss, micaceous and hornblende schists; in fact, of all the rocks 
of which the Hiinaluyas are composed. Carbonate of lime is interspersed throughout tlie formation, form
ing stalactites and encrusting leaves, tiic. Carbonate of soda is also found effloresced in many situa
tions. In  some moist situations the Iwuldcrs are somt-times so soft, that quartz crumbles in tlie hands 
more easily than a piece of sugar.

Tlic gravel and boulders Ibiind on these hills are very extensively diffused. They are abundant in the 
.sci-ics of longitudinal vallies which are bounded to the S.W. by the Sand-stone range, and on the N.E- 
by the Cluy-slute formation of the Himalayas. These have been enumerated by Capt. Herbert as the 
Jlokowala oi- Ilopur, Pinjore, Kyarda, Heyra, and Patlc, all between the Sutlej and the Gograli, and 
ag.iin, that of Chetiian, which lies to the north of Uettiah. They are from twenty to twenty-five miles in 
length, and of variable breadth, the widest being about fifteen miles. Tliey have two outlets for their 
di'iiiiiugc, and their iiighcst level is usually neai- the middle. The surface is level or undulating, inter- 
tcctcil by ravines, or river beds; the rock is seldom seen, except on their boundaries. The soil of the

Deyra
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Beyra Valley, in most of the uncleared parts, as well as in many of those long cultivated, is intermixed 
with these rounded pebbles and boulders, which are also found at great dqiths. In  the well dug by the 
Hon. Mr. Shore, they were brought up from two hundred and fifty feet; but I  observed tliat those from 
the greatest depths were angular, and composed of clay-slate and limestone similar to  that o f the nearest, 
or Mussooree range; but like the shingle of the Sandstone range, or that found in the beds of rivers, they 
are usually composed of every variety of rock. Though so deep in the centre of the valley, tlie debris 
thins off towards its extremities, where the sandstone is seen underlying the beds of shingle; these boul
ders are also found filling up the vallies of the great Himalayan rivers, as those of the Ganges, Jumna, 
Tonse, Pabur, where flat terraces of considerable extent, sometimes cultivated, may frequently be seen, 
composed chiefly of great masses of boulders, with gravel and sand, with the rivet flowing at some depth 
below the flat terrace, and through which it appears to have cut its way. These exactly resemble the 
boulders in the channels of the rivers, or those found in the lon^tudinal valli«, or on tJie Sandstone 
hills, and may be traced, but smaller in size, to considerable distances: that is, to twenty or twenty-five 
miles in the plains, as may be seen in digging wdls. They would be displayed in the same way as the 
Sandstone, or Sewalic range, if any portion of the present plains were by any means to be raised from 
their horizontal into an inclined position.

This Sandstone range may be traced along the plainward base of the Himalayas, from Hoopur, on the 
Sutlej, to the foot of the Siccim Hills, in lat. 26^° long. 885®, where it was recognised by Capt. Her- 
Ijert, in his trip to Darjiling. Hr. Buchanan, in entering Nepal in long. 85°, describes the Hills as com
posed in general of clay, intermixed with various proportions of sand, mica, and gravel, disposed in 
strata, either horizontal or dipping towards the north, at an angle less than 25°, and that incrustations 
are abundant, from the deposition of calcareous matter, also lignite. The prolongation of these Hills from 
the Kalee to the Sutlej, or from long. 80^° to 764°, ha® minutely examined by Capt. Herbert, 
when employed on the Mineralogical Survey of the Himalayas, and thdr structure found to correspond 
with what has been described, and lignite found throughout. The dip is usually to N .E .; at Chikoom 
S .W .; but between Chilka and Bikoolee the beds are almost borizontal. At Hurdwar and Cbaiidnee- 
puhar, on opposite sides of the river, the strata dip in opposite directions. On the N .E . a i d e th e  Beyra 
Valley, in ascending to Mussooree, by Beejapore, I found the sandstone dipping S.W., at an angle of 
25“, and at Kalsee sandstone is also observed dipping to the S., and gradually passing to a dip E . by 
N. Capt. Cautley has observed, tltat though we may, on a large scale, lay down the dip and direc
tion with accuracy, the former as varying from 15° to 35°, and the latter from N.E. to S.W., local details 
give very different results, and that ntar Nahun the mass of mountains have been upheaved from a 
variety of centres, as if  the upheaving power had been exerted irregularly over the face of the district. 
He has observed a section which gives an anticlinal point under the village of Derria, on the Murkunda 
river. My observations also give irregularity of dip in the mountains in the vicinity of Nahun.

The elevatory force does not any where appear, by which these hills have been raised from the hori
zontal position in wliich they must have been dejKKited, into their present inclined one; but Br. 
Falconer and Capt. Cautley have both seen appearances of trap in the neigh1x)urhood of these disturb
ances. My specimens and observations indicate its vicinity on the northward of Nahun; also in the vici
nity of Khalsee, and in tlie ascent to Mussooree by Kuerkoolee. The nearest points to the southward 
where indications of trap are seen, are in the bed of the Jumna, and one of these is alluded to by Col. 
Sykes (Proc. Geol. Soc. Jan. 1832), when tracing the trap formation to the north, which I  observed in a 
small island called Oudhar, below the village of Kuttea, and about three or four miles higlier up the 
river than the Seeta Puhar, and about thirty miles above Allahabad, and therefore near Mhow, whidi is 
twenty miles below Murka, the two localities where volcanic rocks have been noticed by Mr, Dean, in 
tlie Journal of the Asiatic Society.

These
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These hills have, however, in the last few years, attained great celebrity, from th a r  coataining one of 
the most extensive deposits of Fossil remains, which has any where been discovered, and which.have been 
made {>ublic by several officers of the Bengal Army, whom I  am proud to call my friends: as Dr. Fal
coner, my successor at Saharunpore; Capt. Cautley, Superintendent of the Doab Canal; Lieuts. Baker 
and Durand, of the Bengal Engineers, in a series of excellent Papers in the Researches and Journal of 
the Asiatic Society of Calcutta, and in the Transactions of the Geological Society of London. T o  the 
two former, this Society, the fountain of Geological honours, awarded two Wollaston Medals, in Feb. 
18S7, for th a r  discoverira in Fossil Zoology, especially as displayed in their description of the S iv a th e -  

T tu m  g ig a n te t tm ,  a huge Ruminant, which, they conceive, serves to fill up the blank which has always 
intervened between Ruminant and Pachydermatous quadrupeds, for it combines the teeth and horns of 
the former with the Up, fece, and probably proboscis, of the latter. Lieuts. Baker and Durand are 
entitled to hardly less credit, for their Pa()ers on the Fossil Horse, Hyjena, Bear, &c., and for having 
had the skill to detect, and Sor being the first to have the boldness to publish, in their Paper in the 
Journal of the Asiatic Society of Calcutta for November 1836, the discovery of Fossil Quadrumana. This 
was two months previous to the presentation, on the 16th January 1887, to the Academy of Sciences at 
Paris, o f a  Memoir, by M. Lartet, respecting the discovery of the lower jaw of an ape, in the tertiary 
fresh water formation of Simorre, Sansan, &c. in the department of Gers, in the south of France, and 
at the foot of the Pyrenees, and which in its genera so closely resembles that of the fossil Sewalik 
Hills, found, it  is curious, in the district of Sirmore. These dates are adduced, because Dr. Buck-, 
land, in the Supplementary Notes to his Bridgewater Treatise, has announced M. Lartet as the first dis
coverer of Fossil Quadrumana. I t  is highly creditable to the Bengal Army that the only four officers 
in that part of the country should each and all liave so highly distinguished themselves, in a science 
foreign to the pursuits upon which they are employed by the Indian Government, but which they have 
treated so as to merit the applause even of those who have made Fossil Zoology the business of their 
lives, V. Mr. Lyell’s Address to the Geological Society in 1837.

The discovery of Fossils in the Sewaliks is recent, and its history easily traced; but it is difficult to 
ascertain Who first discovered them in any part of the Himalayas. The Gunduck has long been known 
to bring down Fossil Ammonites, which are called S a li f fr a m m i, and are much esteemed by the Hindoos. 
The Fos-sils represented in the upper part of Plate 3, from the elevated land on the N.E. of the lire of 
Snowy peaks, have also been long known in India by the name of Zee h a r , or L ig h tn in g  B o n e s ,  

being employed by the natives in medicine. Capt. Webb and Mr. TraUl were probably the first to bring 
them to the notice of the public ; the specimens figured are from the collection of the Geological Society, 
having l)een presented by Mr. Colebrooke, to whom they had been sent by those gentlemen. The fossil 
shells figured in the lower part of the same Plate, are due to the researches of the late Dr. Gerard, wlio, 
I believe, first discovered them in the elevated valley of the Spiti, N.W . of Kunawur, though the date 
when, is not well ascertained ; several, however, were figured at Calcutta in the Gleanings of Science for 
Septemlwr 1831, where Capt. Herbert's paper on the Geology and Fossils of the Himalayas is published.

These fosrils are all from the northern face, beyond what may be considered the true Himalayas. 
Nothing had then been discovered on the southern aspect of the mountains, with the exception of some 
at Caribari, in the small state of Cooch Behar, on the banks of the Brahmaputra, which were noticed by 
Mr. Colebrooke, in his account of the Geology of the N.E. border of Bengal. But this point was so 
remote from the parts of tl>e Himalayas usually visited, that it  was long before it was discovered that 
they formed a true clue to the nature of the formations at the base of these mountains. The Author 
also, in December 1831, discovered some fossil fragments on the banks of the Jumna, which, though at 
first doubted, were nmvM to b« b,r fKamical analysis, v. J.A.S., p. 457. Abundance of

fossils
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fossils have since been discovered there by the engineers employed in improving the navigation of the 
Jum na: v. papers by Capt. E. Smith, and by Mr. Dean, J .  A.S. ii., p. 622, iii., p. 302, iv., p. 261.

Dr. Govan, in September 1 SSI, discovered some Himalayan limestone which bore the impression either 
of a reptile or of one of the Crustacea, which has not yet been described, but with this exception, notliing 
had been found on the southern face of the Himalayas, or from the Plains to the Snowy Peaks, and yet 
diligent search had been made for fossils in the Sewaliks themselves, but chiefly from the Kheree Pass to 
Hurdwar, by Capt. Herbert, and by Mons. Jacquemont at Nahun and in the Kheree Pass, as professed 
geologists; by Capt. Cautley and the author in their occasional visits to the lattcT and to Hurdwar. Capt. 
De Rude of the Engineers, when cutting down the rock at Hurdwar, and the shingly summit of the Kheree 
Pass, had beeii requested to look out for any appearance of fossil remains; and one of the officers of the 
Engineers, who has since distinguished himself in such discoveries, almost threw himself upon what he con
ceived to he a deposit of fossils, when the police officer who is stationed near the head of the Kheree Pass 
came up and informed the party that a camel had died there in the proviou.s year. Lignite had been 
discovered here, and described by Capts. Herbert and Cautley. To this tlie autlmr projected a visit, 
before leaving that part of India, with Dr. Falconer; but, as time was wanting, the latter went alone, 
and “ returned loaded, not only with lignite, hut with noble fossils of the monsters of the deep; bones 
of crocodilidse, fragments of the shell of large turtles, and a fragment of a bivalve gliell as large as an 
oyster.”—Journ. As. Soc., i. p. 97,—as announced by the author in some notes read to the Asiatic 
Society in February 1832, when he was led to inquire whether those fossils did not probably Iwlong to 
the same formation as those discovered by Dr. Wallich and Mr. Crawford on the Irawady. No further 
progress seems to have been made until April 1834i, when D r. Falconer picked up the shell of a fossil 
tortoise in the Timly Pass; Capt. Cautley immediately proceeded to the Kaloowala Pass, where he had 
discovered the lignite in 1827, when Dr. F . recognized a bone, and iii the course of the digging, they 
found teeth of crocodiles; shells of tortoises; teeth, apparently of squalus; and bones and teeth of a 
pachydermatous animal, apparently Anthracotherium, v. Plate 3, fig. 4* to 15. The lignite lies between two 
beds of marl, or clay conglomerate; and in the upper of them the remains were found. Lieut. Durand, 
in September 1834., met with this marl, or clay conglonterate, on the north face of Nahun, witli tortoise, 
Saurian, mammal, and fish remmns.

But this discovery was eclipsed by that of the more extensive and important deposit of remains of fossU 
mammalia on the same range of hills to the westward of the Jimma, to which tl>e «hities of the Canal 
officers often led them. Attention was directed to this by Lieut. Baker having had given him, by the 
Nahun rajah, the fossil tooth of an elephant (Elephas primigenius) which had been picked up at Suinro- 
tce, near the Pinjore valley. Lieut. B. j)roceeded to the Ambw'alla Pass, on the western side of the Jumna, 
anti found a large bone of some huge animal; Capt. (^aiitley, with his chai'acteristic zeal, immediately 
joined Lieuts. Baker and Durand; when they carefully examined the ravine and slip, and brought away 
from the u p p e r  s tr a ta  o f  sa n d s to n e  seven fragntents of bone, some of very large elephants, and tlu* tibia, 
apparently, of a camel. A  thin bed of blue clay, or blue marl, underlying the sandstone, and dipping at an 
angle of 20® to 30®, was found MV of fresh water shells, as of Planorbis and of Paliulina, v. Journ. .\s. 
Soc., iii. p. 393.* Specimens were also procured from other parts of the range, proving that from tiie.Tumna 
to the Pinjore valley these mountains abound in fossils; and, in March 1837, Dr. Falconer announcx'd 
the discovery of a few of the same fossils near Hurdwar, and in large quantities to the eastward of 
the Ganges in the low hills which skirt the province of Kemaon. Since then, the progress of discovery

has
• Though the Author refers to Uie Journal of lie  Asiatic Society, &c. as showing the publication of the information, yet iic quotes 

chiefly from letters addressed to him by Capt. Cautley, and which are those referred to by Mr. Lyell in his address in presenting the 
Wollaston medal, in 1837, to the Author, to be forwarded to Capt. Cautley and l it . Falconer.
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has been rapid, and is fully recorded in the works quoted. A more particular account of the localities, 
with sections of the mountains, is given by Capt. Caiitley, in his paper i-ead to the Geological Society 
(yth ilarch  183G), and published in the Transactions, 2d Series, vol. v., p. 267, to which I  gladly refer, 
and have only to give a brief enumeration of the genera and some of the species which have been dis
covered in the Sewalik hills. Capt. C. states particularly, that to the westwanl of the Jumna these hills 
are less ab rup t; gravel beds are less frequent and abundant, and they are composed of varieties of 
clay-slate, and quartz, which can lie traced to the neighbouring and nearest mountains. He distinguishes 
the lower marl strata from the upper sandstone beds; the fossils of the former are figured in the middle 
of Plate 3, and those of the latter in Plate 6 .

L i s t  o f  F o ss il s  f o u n d  in  th e  S e w a iik  R a n g e ,  b y  M e s s r s . F a l c o n e r ,  C a u t l e v , C o lv in ,  B a k e s , 

a n d  D u r a n d .

QUADRUMANA.

Three species of Quadrumana, v. Messrs. Baker and Durand, Jour. Asiatic Soc. Calcutta, Nov. 1836, 
Tab. 6, fig. 2 ; Messrs. Falconer and Cautley, J.A .S., May 1837. One allied to Semnopithecus.

PA C H Y D ERM A TA .

r M. la tid e n s , Clift.
EIopl™ primiBeruu.. elephantoid.s |  _  E l e p U n U d e . .  Clift.

■ ■ ■— angustidens
Hippopotamus sivalensis, F.&C., v. Tab. 6 , fig. a. b. Rliinoeeros sivalensis, F.&C., v.Tab. 6 , fig. 4, a.b.

" ' dissimilis, F . & C. Anthracotheiiura silistrense, v. Tab. 3, fig-12—15.
Anoplotherium posterogenium, F. & C. Ch«rotherium, F.& C., sivalense, F . & C.
Rhinoi-eros angustistrictus, F . & C. Sus, (sp. undetermined).

RU M IN A N TIA .

Sivatherium, F. & C. Cervus, ^sp- undetermined: numerous).
■ giganteum, F .&C., v. Tab. 6 , fig.l. Antilope, (sp. undetermined: numerous).

a., b., c., d. Bos, (sp. undetermined: 1 new section in the genus),
Cameius (sp. undetermined : two undoubted). v. Tab. 6 , fig. 5, a. b., and fig. 6, a. b.

SOLIPEDA.

Equus Sivalensis, F . & C., v. Tab.G, fig. a .,b ., c.

CARNIVORA.

Fells, (number, and character of spwies, undeteimined). H ysna, (species undetermined). 
Cats. Amyxodon, F . & C.
Canis, (sjieciesundetermined). ■ sivalensis, F .& C .
Bears.

In d ic a t io n s  o f  o th e r  G en e ra .

R O D EN TIA .

Hystrix, one, (sp. undetermined). Castor.
Mus, (species undetermined). Lutra.

e  2
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Ghurial, (Gavial of Naturalists), or 
LeptorhjTichus gaogetious.
Crocodile, (Muggur of Natives), or 
Crocodilus biporcatus, v. Tab. 8, fig. 7 to 9- 
The head of a very large Crocodile.

R E P T IL IA .

Emys, (several species undetermiued). 
Trionyx, (several species undetermined). 
Megalochelys, F .& C .

................ sivalensis, F . & C.

PISCES.

Heads, vertebrae, and scales, &c. of unknown genera and species.
Teeth of Squalus, v. Tab. 3, fig. 4 & 5. Tongue of Raya ? v. Tab. 3, fig. 6 , being the only appearance 

of marine remains.

TESTACEA.

Univalves and Bivalves, chiefly undetermined, but apparently — 
PlanorWs, Helix.

■ Unio, C'yclas, Cyrene, Paludiua,

Poi detailed deseriptions of these Fossils h ftbe  above gentlemen, see Asiatic Researches, Calcutta, 1836, VoL xij., P a r ti . ,  
and Journal of the Asiatic Society of Bengal, No. 35, Voi. iii„ p. 527; No. 45,46,48, VoL iv., p. 495,565, 706; No. 49,53, 
55, 57,58,59, 60, Vol. v., p. 39, 291, 294,486, 579,661, 739, 768, as quoted 1^ the Ndhoiof the lYaosactions of the Geological 
Society, Second Secies, Vol. v., p. 27&

The Geological system of the Himalayas is extremely simple in the line of the sections, which are 
about fifty miles apart, and have been constructed from the Author’s specimens and observations, com
mencing from the plains in both, extending to Kedarkanta in the one, and to near Shalma in the other. 
The formations may be treated of under the heads, 1st, of the Stratified, and, S d ,  of the Unstratified 
rocks. The Stratified rocks consist of Clay-slaSe, with Limestone imbedded in, or alternating with it, 
and surmounted by a Quartz conglomerate, often called in India Greywacke or Grauwacke. Clay- 
slate continues for sometime, and this is succeeded by Micaceous and other Scljists and Gneiss. The 
Unstratified rocks consist of Trap-rocks and of Granite.

S t b a t if ie d  R oc ks .—The Himalayas, between tlie Ganges and Sutlej rivers, like the Sewaliks, 
present towards the plains abruptly steep fronts, and a comparatively gradual slope in the opporite 
direction, from the strata dipping towards the north-east As this i.s frequently repeated, we have a 
succession of steep ascents and sloping sides, with a deep valley intervening between two successive 
ridges, in which usually runs a smalf river, flowing either towards the Ganges or into the Jumna, or 
their feeders, or into those of the Sutlej. The drainage of these great rivers is everywhere separated 
by transverse ridges, which connect the parallel ridges, having the points of junction often projected into 
peaks, (v. p. xvii). By proceeding along these ridges, we may penetrate far into the interior, without 
having occasion to descend into the valleys; but the mountain paths usually take the direct course, and 
we have thus a succession of ridges and of vallies to cross, and to experience great vicissitudes of climate, 
as well as a repetition of th e  geological structure and of the animal and vegetable forms which are 
dependant on this and on the climate. The plain-ward face l>eing thus abrupt towards the soutfi-west, 
has the solar rays falling on it more perpendicularly, and therefore experiences greater heat and dryness. 
The strata dipping towards the north-east, also produce, from their disintegration, a greater accumula
tion of earth on that side, while the springs following the natural slopes are more frequent on the north
eastern than on the south-western face of these mountains, and tlieretbre the vegetation of the two 
sides varies much more than would he anticipated by anyone whohadnot observed the diflerence (v. p. IG).

C ia y -S l a t e ,—In ascending tlie Himalayas, between the Ganges and Jumna, Clay-slate is invariably
met
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met with, of great Tariety of colour as well -as of texture, and in many places most remarkably con
torted, as at Aikikes, &c. below Surkunda Debee. In  the ascent to Mussooree it  is soft, variously coloured, 
and crumbling into small quadrangular pieces. At Mutrogh, below Budraj, near the spring which 
supplies water to the village, it may be seen of a fine texture, blue colour, nearly perpendicular, and 
easily splitting into large slabs, is used as roofing slate. I t  may be seen of a still finer quality, and 
in still larger slabs on the ascent to Choor. In  many places, nodules of quartz are seen imbedded in 
clay-slate, and in some places this is found passing into micaceous schist. Copper is found in it, in the 
neighbourhood of Khalsee.

L imestome. — In  the ascent to Mussooree, alternating with the clay-slate, we find Limestone, 
usually compact and hard, but often honey-combed and cavernous, bluisli in colour, passing to grey, 
whitish and chalk-like in some places, and becoming in others even black. I t  occurs first at Jureepanee, 
and (hen at the top of the range; it is also met with at Sahunsudhara, alternating with clay-slate 
and dipping east. I t  is found also in the Suen range, in the Kaphnul valley, as well as in that of the 
Riknal, and very conspicuously, and of enormous thickness, and overtopping the clay-slate, at Deo- 
hund. I t  is not, however, found constantly alternating with the clay-slate, even in the range which 
intervenes between the Jumna and Ganges rivers, as it is wanting near Budraj; also between Lan- 
«lour and Surkunda, though very abundant in the neighbourhood of Dhunoultee, one of the places 
which the Author recommended as an excellent site for a Sanatarium. The Limestone, though in 
such enormous, apparently amorphous masses, is rather partially diffused, when compared with’the Clay- 
slate. Sometimes it is harder, and even non-eft'ervescent, becoming also siliceous, and like chert; 
though the pure blue limestone, in connection with clay-slate, is the most common. In  some situations 
it pa.sses into beautiful calc spar, as at Dhunoultee; in others, into white saccharine Limestone, 
fonned of large crystals, as in some places in mica slate and gneiss, as well near the granite of the 
Choor Mountain, and of Gungotri. Gypsum is found associated with the Limestone in some situa
tions, as at Sahunsudhara, bclo'v Mussooree, and at Jurreepanee, v. Herbert and Cautley (As. Res.) 
Heavy Spar, or Sulphate of Barytes, is found in the ascent to Landour, of whicli, as well as of the 
rocks, specimens were sent by the Author to the .Asiatic Society in 1828. The sulphurous spring in the 
vicinity of Sahunsudhara, with the dripping rocks and numerous stalactites hanging down front the 
roof of the cavernous limestone, with the leaves, &c. encrusted with carbonate of lime, have often 
attracted the attention of, and been described by travellers.

Q u a r t z o s e  C o n g l o m e r a t e .— The Clay-slate formation is, in many of the peaks, surmounteil by 
strata of a rock which Mr. D elaB cche has denominated Qujirtz conglomerate. I t  varies much in 
ap)x;arancc, Iwing light grey coloured on Landour, a>arse-grained and rwldish on Budraj, formed of 
rounded grains of (juartz, and tlierefore usually called sandstone. This varies in appearatice, but is 
iistially foum! at the summits of the jK-aks, as on Budraj, Landour, and Surkunda, and even on Deobun, 
in thin isolated strata above the limestone. In  other sit«atii)ns, it alternates with the clay-slate, .and 
then, as described by Mr.Eversssl, “ it becomes a distinct greywacke, consisting of a greyish green base, 
with numerous angular fragments of clay-slate imbedded. No such appearances could be observed in 
the slates which alternate with the Mussooree limestone; and this circumstance, coupled with that of 
super-position, seems to mark the (juartz sandstone as the newest formation of the two.”

Section No. 9.—The clay-slate met with in the interior is usually more uniform in appearance, espe
cially in the line <if the section, as on Tueii, where, however, it is much waved and crossed by veins of 
ijuartz, so onAcharanda and Jountgiirh, and on to Bhok libba. In  the Khulan valley, clay-slate is alone 
found, and a precipitous slip shows the whole to he of uniform structure. A t the liead of the valky 
limc'lone is met with in masses. The dip is very generally to the N .E., as shown in the Section.

Mn M  to rs  ,\nd other ScinsTS,—Mica slate occurs in ascending the south-western face of the Bhok
tibba,
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tibba, though clay-slate forms the mass of tlie mountain, and is immediately succeeded by the mica 
slate and gneiss series. The clay-slate sometimes passes insensibly into what has been called quartz 
rock and even grauwacke in India, and in others into mica slate, which is, in some instances, fine grained 
and dai-k coloured, so as hardly to be distingui.sbed from clay-slate. Mr. Everest, in proceeding from 
Mussooree, along the Ganges to its sources, mentions that quartz sandstone soon became the predominant 
rock, and that the slate had nearly disappeared, being only found in the lowest ground, opposite Balla- 
haut. The Hne of j unction of the two was seen only a few feet above the level of the river. SomewJiat 
before tliis, the slate had partly assumed the appearance of talc-slate, having a faint glimmering lustre and 
a soapy feel. Beyond Ballahaut, he continued travelling near the line of junction of the two formations, 
the slate gradually passing into a perfect talc-slate, and the quartzy sandstone becoming rather more 
crystalline than belbre. Perhaps the name of quartz-rock niiglu be more appropriate to it, though it 
still exhibited, in some places, traces of round grains agglutinated together. About Batwaree, the ^ a r tz  
sandstone ceases on the low ground, and the slate contains a mixture of quartz and felspar, forming a 
lalcose gneiss, with hornblende occasionally intermixed. Traces of the quartzy sandstone yet remain 
upon the cliffs above, for some miles farther to the north, where a gradual passage of it may be observed 
into the talcose gneiss.—J.A.S., Dec. 183- ,̂ p. 692.

In  the upper Section, No. 1, after the sandstones of tlie Nahun and Jytuk ranges, red marl, with 
veins of carbonate of bme, is seen in descending to the Ju k i river ; and this is succeeded the bme- 
stone and clay-slate series. About Booraree, mica slate, with crystals of hornblende, is met with, and 
iron pyrites in the valleys on both sides; mica slate succeeds, occasionally fine textured, and scarcely 
to be distinguished from clay-slate : in ascending to Phagonee, it becomes coarse grained, and in some 
places abounds in garnets. Near Phagonee, a large vein of iron is seen, and some coarse grained crys
talline limestone; after which we pass to gneiss, before reaching the projecting masses of granite which 
form the summit of the Choor Mountain. Above Chowrass, a granite vein, running east and west, is 
seen crossing the mica slate. In  descending, on the N.E. gneiss and mica slate, with garnets, are again seen. 
Near Chepal, iron ore occurs, and the slate becomes talcose in the bed of the rivulet, and a coarse plum
bago slate is seen near the Soonth. The same formations are repeated in proceeding towards Changsliill 
and Kedarkanta. In  ascending to Bumpta, the slate becomes very quartzose, with layers of mica, occa
sionally assuming a granitic structure. On Urukta, mica slate, with garnets, is found, and often with 
nodules of quartz. In  the descent by Deyra, the slate is met with containing grains of magnetic iron, 
in sufficient quantity to be profitably worked, and which has been named Hornblende Slate by Mr. De 
la Beche (Manual, Sd Ed., p. 48d): it  is associated with gneiss and mica slate.

G n e is s .—The system of slates is succeeded iii the section by a more uniform formation of gneiss. The 
extent of which will-vary according to our view of what is gneiss. Capt. Herbert calculated the gneiss to 
be of great breadth, forming a band of which tlie lowest point is 2,800, and the highest 25,709 feet high, 
thus including the lofty peaks and the snowy range; as he says: “  The highest peaks are everywhere 
composed of gneiss, the strata of which may be dearly distinguished, when bare of snow, through a 
telescope. Granite has nowhere been found except in veins, and these vdns are generally small, with one 
exception—Whangtoo on the Sutlej.” In this Capt. H. was incorrect, according to the testimony l)uth of 
Dr. Palconei- and of the Rev. Mr. Everest (v. infra). “ The gndss is of very various character, as far 
as colour and grain are concerned, though always veiy regular, consisting of the usual ingredients, 
united in the usual proportions; garnets, schorl, kyanite, carbonate of lime, green quartz, and hyacinth, 
are the most ordinary imbedded minerals. A speck of native gold has been found in a specimen from 
one of the granite veins.”— G le a n in g s  o f  S c ie n c e , v. 3, p. 268.

Gneiss is found in many of the Passes, associated with chlorite and hornblende schists, as well as quartz 
rock, sometimes passing into micaceous schist; it is often found in the vidnity of granite, but is soon

succeeded
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succeeded by micaceous schist, and this sonietimes becoming talcose. The strata in general dip to the 
N.E., but great irregularities exist, and many instances are seen of their dipping in an opposite direo 
tion, but only to a limited extent.

U n' s t b a t i f i e d  R ocks.—Trap-rocks, though frequently met with in fragments, were not until lately, 
recognized as forming a remarkable feature in the structure of the Himalayas. They were noticed by 
Capt. Herbert, and compared 1^ him to Greenstone, as the schist in the descent to Khalsee, whicli he 
calls a Protean green slate, passing into a rock like greenstone. He also observes, that a trajvlike 
rock is found in the vicinity of Bheemtal, and mentions a “  Toadstone, of which the original mass is 
doubtless to be detected" But a vein of ^eenstone was- discovered by Dr. Falconer in the neighbour
hood of Miissooree, and 'the presence of trap-rocks has since been detected in numerous situations. 
Previous to this, the elevatory force was supposed to depend upon granite, which is revealed at the sur
face in so many places in Kemaon, and was supposed to be concealed under the surface to the westward 
of the Ganges, and raiswl to a great elevation only at the Choor Mountain. Hot springs abound in the 
Himalayas, and evidences of recent volcanic action were observed by Mr. Vigne in Cashmere, and have 
been seen by Dr. Falconer-

The igneous rooks, Dr. F. says, which have been found in the outer tracts, are of the green trap 
series, and are very generally met with in dykes, intersecting and rising through the regular strata, 
which are in all directions fractured or comminuted, and the limestone broken up into masses. The 
Mussoorcc vein is compose<l in some places principally of compact white felspar and pyroxene, and in 
others chiefly of hornblende, and may be, traced half-a-mile in a direction nearly parallel to the 
range of the mountains. Trap is also met with in one of the ascents to Mussooree, in the bed of the 
Jumna, and in the neighbourhood of Khalsee, and therefore abundantly displayed even within a limited 
extent. Mr. Everest mentions having crossed three different masses of greenstone in his journey from 
Mussooree to G ungotri: first, on the ridge before descending into the valley of the Ganges, and two 
others in the clay-slate and talc-slate. He could not in either case trace their connection with the sur- 
munding rocks, but infers that it probably crossed them nearly at a right angle, and if so, their range 
must approach to a parallel with that t>f the granite.

G b a k i t e .—From the foregoing extract from Capt. Herbert, the comparative absence of granite in 
the Himalavas might be inferred, though in the line of section a magnificent outburst is observed on the 
summit of the Choor Mountain, which is greyi.sh coloured, coarse grained, willi veins of quartz, and 
is porphvritic foward.s Roundee. Enormous boulders of it may be seen in the valleys, both to the north 
and souti). I t  ivas suspected to occur in ofiier places, as houlde/s and hand sj)ecimens were well known 
and totally different in irfiaracter from the Choor granite. Capt. H. was well acquainted with its c.xist- 
enc»- in many places, as be says: “  Granite displays itself on the southern face in several places, as at 
Clumpawut, Dhie, Almorah, Shaee Dcbee, Dooarahath, Bale dhore, Kunyoor, And Choor, situated, 
except the latter, in l»eds in a z<me of minimum elevation, and a line passing through them all, lias a 
direction t«j N. BO® W ., tiie same as that of the .strata and mountain range. IVest of the Ganges no such 
beds are found, but the granite occupies the summit of Choor; and this is the highest o f the mountains 
of the southern slope of the Himalayas, excepting only those which form the snowy peaks and passes.” 
In colouring these on the large map of the Himalayas diey form a line beautifully parallel to the direc
tion iwth of the Sandstone and the Himalaya range. On the higher belt and northern face, according to 
Capt. H erbert, tuid towards the central'and highest parts. Granite veins are frequent, as at Whangtoo or 
Huftoo; and it is mentioned by himself, in his section of the Gonass Pass. But, notwithstanding 
this lie seems not to have recognized it at the sources of the Ganges, as Dr. Falconer writes me that 
“ the fiection aliout the formation of Gungotri, instead of being of gneiss, is all, to the northward of 
Sookliec, purely granite, and most paljiably so, a binary compound of felspar and quartz, with crystals
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of tourmaline. I t  is the ^ n d j  granitic axis of the Himalaya, and one o f the greatest and most mag
nificent outbursts of granite in the world.” He went across the direction of it for many miles (up the 
Bhaghiretly, beyond the temple at Gungotri, and saw no end of it. The granite escarpments shooting 
up into the highest peaks, and the huge cairns of granitic blocks, many of them as large as a house, 
he describes as inconceivably grand.

The Mines and Mineral productions of the Himalayas have been detailed by the late Capt. Herljci t, 
Superintendent of the Mineralogical Survey of the Himalayas, in a  Paper in the Asiatic Researches, 
Trans, of the Physical Class, 1829, P art I., p. 227, and may be enumerated as Sulphur, Sulphate of 
Iron, Alum, Bitumen, Graphite, Gypsum, Limestone, Dolomite, Potstoiie, or indurated Talc. T o thoc 
Calc Spar and Heavy Spar may be added.

Gold, in many of the streams, and specks of it in the Granite, near Kedamath.
C o p p e r ,  Grey Copper, and Copper Pyrites, and Green Carbonate.
I r o n .— R ed  Oxide, Red Hsentatite, Micaceous, Scaly, and Specular Iron Ore, Compact R t^ l l i o n  

Ore, Magnetic Iron Ore.
L e a d  in form o f  fine granular Galena. O f the value’of the mines w c may expect a fuller accnimt 

from the investigations of Captain Drummond, accompanied by his Cornish miner.

Kunawur and the northern face of tbo Himalayas. The Geology of this tract is little known, hut 
we may expect a detailed account from the results of Mons. Jacqueniont’s investigations. Capt. Herbert, 
Gl. iii., p. 269> has briefly indicated its characteristics.

The Gneiss zone being stratified, and dipping at no great inclination to the N.E., the consequences to 
be expected are, that in proceeding to the north-eastward, t!»e same succession of strata would be found, 
but at greater elevations. And this is the fact: although the development of rocks to the ntjrth is not 
equal in extent to those on the south side. Micaceous schist, with it sassodates, gradually gives way to 
grauwacke slate or grauwackc, which rocks are found at considerable elevations. Limestone, with orga
nic remains, is found in beds in these rocks, and at such an elevation that the tertiary strata may be 
exjx'cted to occur at very great heights, and even the superficial deposits which havei>een called diturinm.

Plum the physical features of the country, v. p. xxi., the existence of tertiary strata might be 
e xp e c te d , hut these have been proved to exist by the Fossils, v. p. xxix, which have been figured in Plate 
3, fig. 1 to 8, including the skull and lower jaw of a hollow-lionied Ruminant (Antilope), that referred 
to by Capt. Herbert, Gl. iii., p. 270, with the tooth of a Rhinoceros. Those of the Horse, and Ox are also 
mentioned as having been found. Th^ locality of these is not known, but Capt. H. concludes that they 
are from the northern face of the ridge which separates the basin of the Ganges fium that of the Sutlc), 
and not far from the town of Duinpa.

The Fossils figured in Plate 3, fig. 16 to 27, arc described by Dr. Gerard, Gleanings iii., p. 92, a-, 
found by him in a loose stratum of black schist, elevated 13,000 to 15,000 feet upon the declivity of the 
Spiti. Tlie Terebratulas were particularly remarked on the Lailche Lang Chain, the third great ridge 
of the Himalayas, at an elevation of 17,000 feet, altogether distinct from the above formation. From 
the examination of the shells, the Rev. Mr. Everest concluded that there exist in the Himalayan rntige 
strata analogous to the early secondary and transititm formations of Europe; Gl. iii., p. 30. SjKx;imcns 
of the shells having been sent to Mr. J . D. C. Sowerby, he coincides in this view, and considers some of 
them as identical with shclb of the mountain Limestone, Inferior Oolite, and Lias of England. J.A.S.

p. 248. The species in my collection, obtained chiefly from D r. Gerard, con^ist of Astarte, fig. Ifi, 
a genus of which it is extremely difficult to determine the species. A r e a  or C u c u U a a , fig. 17 ; Avicula, 
fig. 19 ; Terebnitula or Atrypa, fig. 20 and .21, with a spwues not figured. Fig. 18, genus not determi
nable in my specimais : Delthyris.^ fig. 23; Ammonites, two species, fig. 22 and 24. The markings
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of both indicate that they belong to that division of the genus which range, from the Lias to the Chalk, 
both inclusive. Belemnites two species, fig. 2 5 , 26, and 27.

A  section having been given of a portion of the Central Range of India, that is, from Sheerghatty to 
Rogonautpore, some details might be given respecting tbeir Geological structure, but as the Author has 
already exhausted his space, he can only refer to the valuable papers of Dr.Voysey and of Colonel Sykes, 
as V ell as to that of Dr. Malcolmson, for the Geology of Central Indiaj and to the Geological observa
tions made by the Rev. Mr. Everest, on a journey from Calcutta to Ghazipore. Gleanings, iii., p. 129. 
In the Section No. 4, is seen that the rocky basis of the range is composed of Gneiss, passing occasionally 
into mica slate; and that this alternates with hornblende rock, which is most conspicuous at the several 
Ghauts; and that they have both an anticlinal dip from tlie Granite and Trap, which make their appear
ance at the Suspension Bridge, and in the Bulbul rivulet. The Granite is also seen in outliers, and on 
both flanks of the range. On the Gneiss, a gray micaceous sandstone is horizontally deposited, but 
much disturbed in some situations. With the shale, &c. impressions of fossil vegetables are found, as 
well as Coal.

The Chinnakooree C oat, formation. Section No. 3, resembles that of Hanigunj, on the Damooda, 
described by Mr. Jones and the Rev. Mr. Everest, and noticed by Mr. De la Beche in his Manual, 
p. 399, from the .Author’s notes, but which he is compelled to suppress. Gneiss was seen near Pachette, 
but the hill over which the Author passed was found to be corapo.seci of Red Sandstone and Conglome
rate. The Coal is imbedded in shale, with loose-grained gray Sandstone, both above and below. See 
the above Authors, as well as Mr. Mc’CIelland’s able report of “  A Committee for investigating the Coal 
and Mineral Resources of India” (Calcutta, 1838), where the discovery of a raised beach of tertiary 
shells in tiic Kasya Hilts is noticed, and a list is given of all the sites of Coal (and Lignite, as those in 
the Himalayas,) at present known to exist on the continent of India. They may briefly be enumerated 
as follows,—B u r d w a x , Hanigunj, Chinakooree, Adjai Seedpooric, Pariharpoor, Darbadanaghat, 
Benares Road 149th mile stone, and other places ; Hazarechagh, R a j m a h a l , Patsandeh Baghelpoor, 
Skrigully, Hurra, P a la m o o ,  two principal beds, Amarath. B j d j e g u r h . N e u b iid d h , Towar river, 
Hoshungabad, Jubulpoor, Sohagpore, Chanda, W arda nala. C u t t a c k ,  Mahanadi. A s sam  Deupha- 
panee near Bramaboond, Namroop river, Suffry or Disung river, near Rungpore, Dhunsiree river, 
Jumoona river, Kossila river near Gowahate, Cbilmari and Doorgapoor. S i i .h e t , Laour and other 
sites, Kasya hills Chirrapunjie, Sarrarim, Manipur near capital, Gendah on Kuenduan river. A r b a c a n  

Sandoway District, Kyook Phyoo Island. M o o l m k in ,  Anthracite at Bothoung. So u t h e r n  Ix n rA , 

TVav.ancore, fossil seeds carbonized. H im a l a y a ,  Kemaon lignite, Moradabad, lower range. I n d u s , 

Cutch, Peshawur. To these may be added the indications of Coal discovered in boring to a depth of 
400 at Calcutta and 300 feet at Goga in Gujorat.

The Shales of Ranigunj and Chinnakooree contsdn abundant remains of Ranigunj Reed; V er teb ra r ia  

in d ic a ,  nob., Plate 2, fig. 1, 2, 3, and of another species, V .r a d ia ia ,  nob., fig. 5 , 6 , 7. T r ix y g ia  speeiosa  

referred formerly to Sphenophyllum? De la Beche, Manual, p. 400, and mentioned by Mr. Jones as 
“  impressions of flowers.” This appears to belong to the natural family of M araiU acece , v .  p. 431. Of this 
now genus there is a second species found in Germany, and the Author has a third species lent him by 
Dr. Man tell, from the Anthracite of Mount Carlxin, in Pennsylvania. P u s tu la r ia  C a ld er ia n a , no \} .,P ecop -  

te r is  L in d le y a n a ,  fig. 4, and G lossop teria  dancEoides, fig. 9, are the other plants obtained from the same 
locality. G lossop teris  a n g x u d fa l ia , and G . J iro u m ia n a , are other species mentioned by M. Adolphe. 
Brongniart. The presence of the latter is j-eniarkable, as it was originally found in the carboniferous 
series of Eastern Australia by Dr. Robert Brown, v. De la Beche, Manual, p, 401.

l l  would have been interesting to have concluded this cursory view of (he Geology of parts of India 
witli a notice of tlie vai'ious mineral resources of that country, which though little developed ai-e very 
abundant, and some of which have long been known to, and formed articles of commerce tt> both the 
ancient and miMlem civilized nations of the Earth, as the Author has endeavoured to prove, from p. 40 
to 47. and p. 95 to p. 104, in his “  Essay on the Antiquity of Hindoo Medicine, London, 1838 ”
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T hoitgh the Meteorology of a country is frequently omitted in Works treating of Natural History, 
there is no subject which is more interesting or more closely connected with its several branches, especially 
when it is desired to point out the comioction between climate and the vegetable and animal forms 
which it supports. This is still more important, indeed essentially necessary, when we desire to make 
any Practical application to the Arts of Culture of the results of our investigaticms into the N atur^ 
History of a coimtry.

India being so extended in territory and varied in surface, with lengthened coasts, washed by a tro
pical ocean, and the summits of its mountains, covered by eternal snows, necessarily presents every variety 
of climate. As it is intended in the present Work to notice the vegetation of its heated plains and vallies, 
and to compare this with that found on the slope of its mountains, it is desirable, therefore, for the sake 
of comparison, to notice the more striking characteristics of the climate of different parts of India. This 
can only be done very briefly; but the Author hopes to be able to return to the subject, and give the 
details of his observations made at Saharunpore, from the year 1826 to 18S0, witli tlie Barometer, 
and both the Dry and W et Bulb Thermometer, with observations on Radiation, Temperature of Well% 
Quantity of Rain, together with Horary Observations, with all the instruments, from 1 a .m . to midnight, 
or for one day (the ISth) in each month for one year; occasionally also at different devations, and at 
the different seasons of the year, in the Himalayan Mountains.

The instruments were compared with those of Capt Herbert and of Mons. Jacquemcmt, when these 
gentlemen passed through Saharunpore, and subsequently with those of my friend Mr. James Pritiscp, 
on my arrival in Calcutta, and the differences between all were very slight.

As much of the vegetation of India is of a tropical nature, and as this is found extending into higher 
latitudes, or to considerable elevations, when local circumstances favour the production of a similar climate, 
we may therefore notice the characteristics of tropical climate, which consist in great uniformity of tem
perature, as well as of moisture, throughout the year. Various attempts have been made to ascertain by 
calculation the mean temperature of the Equator, assisted by the few observatiems which we possessed, 
of places in its vicinity. The illustrious Humboldt was induced to adopt 81® 5 ' as tiie mean tempera
ture of the Equator. Mr. Atkinson, on tlie contrary, inferred, that it was at least 84° 53 '; but vdien 
it is considered that five-sixths of this line passes over the Ocean, the mean temperature of which between 
the limits of 3̂  N. and 3“ S. varies, in general, between 80° 24' and 82° 4', and as the air which rests 
upon these waters is from 1° 8' to 2® 7' cooler, it is probable that 81“ 5' is not too low for the mean 
temperature of the Equator. Sir David Brewster, indt?cd, from observations since made in Ceylon, 
Penang, and at Singapore, is inclined to think that this may be too high.

Tlie seasons in equatorial regions are well known to be characterized by great equability of tempera
ture, and, in fact, they are not distinguished, as in high latitudes, into hot and cold, but into wet and 
dry seasons, and are greatly regulated by the periodical winds. In  Java and Sumatra the thermometer 
seldom rises above 85® or 90® on the coast, falling as lowas70® at sunrise. The heaviest rains take place 
in December and January, the driest weather occurs in July and August, while the intermediate months 
afford variable weather. Singapore, from its insular nature, and being 1® 15' North of the Equator, 
and near the S. extremity of the Malayan Peninsula, is well suited to give an idea of an Equatorial 
climate; there we have, fortunately, thermometric observations carried on for six years by Capl. C. E. 
Davis, three times a-day : at 6  A.M., 6  P.M., and at Noon (v, Joum . As. Soc. 2, p. 428), thougli the 
mean temperature deduced from them may probably be a little too high; but in the whole time the
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ThermomeWr never rose above 89°» or sunk below 71®, and the mean temperature deduced from the 
means of the extremes is 80® 04' in all the years.

Nov. Dec.
Maximum 84'5
Miaimum .  70*5

Feb. M arch April Mav June July Aug. Sept
85 87 87 83 88 88 88 8&
73 72 7-1 75 7 i  7 i  75 75

88
74H  75

77-5 79-5 80 80-5 82 81 81.5 81-5 81-5 81'5 80 80=80.4

This degree of equability is found near the Equator only, but an approach is made to it during the 
rainy season of the year, both in higher latitudes and at considerable elevations, within the influence of 
the tropical rains, though the general characteristics of these situations is that of variableness of climate, 
or of a great range of the thermometer, both daily and annual. The result is the production, not only 
of great cold, but also of great heat, so that the thermometer is found to rise much higher at, and a little 
beyond the tropics, than in the neighbourhood of the Equator. This is accounted for, in some measure, by 
what has been observed by astronomers, that the sun, in his progress from the Equator towards the Tropic, 
advances in the first month 12 ®, and in the second 8°, so that at the end of the second month he is 20® 
from the Equator, and takes a  month to advance the remaining and an equal time to return, so that 
during the whole of this period the solar rays must fall nearly perpendicularly at noon on all places 
between 20® and 285° of latitude, while a place situated under the Equator has the sun only during six 
days, as near the zenitli, as the above places near the tropics have it for near two months; and, therefore, 
we may expect a greater degree of heat, which is moreover increased by the greater length of the days. 
The larger proportion of land near and beyond the tropic of Cancer, as well as the sandy barren nature 
of the soil, perhaps originally a consequence of, but now acting as a cause, in increasing the heat, together 
with tiio dryness of the air, all contribute, as causes, in increasing the absoqjtion of, and the subsequent 
radiation of the heat imparted by, the nearly perpendicular solar rays. Thus EJtchie and Lyon state, 
tliat during whole montlis the thermometer stood at 117°, and at 128° in the Oasis of Mourzouk; I>r. 
Coulter mentions having ob.served it at 140° on the banks of the Rio Colorado, 82° 30' N. lat.. and we 
have it often stated as being 120°. Mr. Everest gives 111° as the highest at Ghazeepoie; Mr. Prinsep 
aa its being 114® at Benares. I  have observed it at 107° at Saharunpore. The free radiation of the same 
open plains in the clear still nights of the winter months, causes a degree of cold whicli one is surprised 
to hear of as occurring in situations where the summer heat is so intense; hence the coldness experienced 
in some of the deserts of Africa, also by Lieut. Bumes, as well as in the plains of India.

The climate of many places in low latitudes has been ascertained, but of tliese we can only state the 
mean tem|>eratures: as of places in Ceylon, from lat. 6® to 8J°; of Point de Gallc, 8L10'; of Colombo, 
80° 75'; and of Triiicomalee, 80° 56'; while the temperature of Madras, in lat. 13® 5', has been .iscer- 
tained, by numerous observations, to be 80° 42'. Pondicherry, on the diy and hot part of the Coroman
del Coast, and in N. lat. 11° 56', has tlie highest observed mean temperature, this having been found to 
be 85° 28'. Scringapatam, in lat. 12° 45' N. long. 76° 51' E., and elevated about 2,412 feet above 
the level of the sea, has a mean temperature of ’77° 0 & ; the mean at sunrise is 63° 17'; at 3 r.M., 
90° 95 '; of the day, 84°; «>f the night, 70° 11'; the highest temperature observed was 115°, and the 
lowest 48°. A t Bangalore, the mean temperature is about 74° 89'.

Aly friend Mr. James Prinsep, whose lamented illness all friends of science and of literature equally 
deplore, published, in the year 1832, the results of my observations, and as he has united them with 
others, I  give his tables for the sake of comparison.

“ Tile whole presents a convenient epitome of meteorological i>henomena between 12° and 30° of north 
latituile. O f the climate of Madras, the minutest details are recorded in the voluminous ami careful 
reports of the late astronomer, Mr. Goldinghain, whose results merely reqiiireil to be reduced to the 
freezing ^loint. The Ava tables are abstracted from Major Burney’s Registers, published in the 
‘ Gleanings;’ the Benares tables are taken from the Oriental Magazine. 1820; for the Saharunpore 
results we are indebted to I)r. Royle, who allowed us to look through his copious register.s for the pur-
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pose. As the several barometers were never absolutely compared together, entire dependence cannot be 
placed upon the mean altitudes given; but with regard to Calcutta, Benares, and Saharunpore, a< some 
opportunities occurred of comparison through the instruments of different travellers, the relative altitude 
of these places can be estimated tolerably well: thus, Saharunpore will be. found to be almost exactly 
one thousand feet above the sea, as was before estimated by Captain Hodgson. Benares, in like manner, 
may be safely stated, in even numbers, to be three hundred feet above the sea.

M o n t h l y  D e v i a t io n s  of the B a r o m e t e k  and T h e r m o m e t e r  from their annual mean height at 
Calcutta; and at several other places, introduced for the sake of comparison.

BAROMr.-CER AT 32“ F ahr THBaHOHEi

MoKTU.

tWtOlS!).
ATS. 1830.

CsIjWtU,

‘S ’ s l
Bentm.

'S
Januarv . . . . . . . . . . . . . . . . + “l46 +"229 + “ o8 +'^274

Otg.
— 6-5 - S , J T . 6

Ues- 
— 17-0 - I t s

+•131 +-115 +■172 +•175 +•219 —4-5 —  4-9 —  6-0 — H-5
M arch .................................... +  •087 +•051 +•095 +•107 +•151 — 1-8 — 2-8 +  1-0 —  1-.5 +  (1-1

j / a y . . ' . " ' . " ' . ’. '. ! ! ! .’ ! ! ! ! !
—•006 — 028 — 030 —•043 +•061 +0-7 +  5-1 +  9-5
— 124 — •105 —  153 — •136 —•060 +  5-2 +  5-6 +  7--'i +  11-6
— 117 —•156 — 248 — •289 — •217 + 7-4 +  7-1 +  5-5 +  13-1 +  17-5

Julj — 103 — 176 — 218 — 308 -•3 9 9 +3-9 +  4-4 +  4-6 +  6-9 +  12-8
Aug'hxt ............................... — 088 — 126 — 194 — 203 — 278 +3-0 +  4-1 +  3-6 +  6-4 +  10-0
Septem ber............................ — 057 — 098 — 115 — 098 — 158 +2-1 +  4-3 +  3-7 +  5-8
October ................................ — 018 — 010 +•020 +  •074 — •047 +0-1 +  2-2 +  2-5 +  1'3 —  11-8
November ................... .. +  •006 +•102 +•161 +•181 +•209 —3-1 —  4-2 —  5-4 —  9-7 — lO-S
December . . . . . . . . . . . . . . +•124 +•201 +•258 +•279 +•245 —4-9 — 10-1 — 11-5 - 1 7 -6 -1 3 -8

Acn. m e a n .. . . 2H-810 39-573 29-764 29-464 28-766 81-69 78-39 78-13 77'Sl 73-5

Range ............... •270 •405 •506 •587 •672 13-9 21-5 19-1 31-5 39-3

“ I t  will be remarked, that the range of variation in the weight of the atmosphere increases with the 
latitude, even up to the foot of the Himalaya Mountains, and that it is accompanied by a corresponding 
increase in the range of the thermometer.

“  We now come to the d iu r n a l  o sc illa t io n  of the barometer, for which the same sources have furnished 
me with materials for framing a comparative table for five localities considerably distant from one 
another; we could have added Moorshedabad to the list, but that the thermometric scries for that 
place was incomplete. A t Saharunpore the horary observations were confined to a single <lav, the 
fifteenth of each month; at Madras to three similar days; at Benares, perhaps, the hour of the mini mum 
was not always exactly observed; thu-i a little irregularity must be expected, but on the whole the 
results are wonderfully equable.

D iu r n a l  O s c il l a t io n s  of the B a r o m e t e r  and T h e r m o m e t e r  at Calcutta, with Comparative 
Observations at other places.

B arom etCH AT 32“. T hkrmome

MOHTB,

•072 •144 '123 •097 •'"03 f f f l
Deg.

2(07 l^H ■fit.
•070 •126 •117 18'5
•076 •107 •125 •146 14-0 2(07

,3I'0•110 •124
9-(l

20'9 I4-6
■osl •113 •115 13-7

•136 •095 9-0 ..i-.j
Ju ly ............................. •097 •133 •090 •077 I'O 6-G 9-0

•109 •099 /■*' 8 .1 11 .1
•094 •145 •101 7-n (••2 .11 .> ■Iv"

•144 H-0 .5-(l <t 1 1 1 .11 ,p
•107 6-7

i(>-3
December . . . . . . . . . •071 •126 •114 »-5

Mean tide . . . •081 •126 •110 •105 •120 8-5 10-6
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“ W ith due allowance for the difference o f sensibility in the instruments, the above table shews that 
the average diurnal tide of the barometer between the Equator and 30® north latitude, exceeds one»tenth 
of an inch, and that it is progressively greater as the variation of temperature during the day is also 
greater. W ith regard to the n o c tu r n a l  tid e  of the atmosphere, the Calcutta tables afford us no data, for 
want of an observation at 10  p .m .,  the hour of the supposed maximum at night; all that is indicated 
therein is, that the barometer is constantly lo w er  a t sunset than at sun>rise. A t the Madras observatory, 
in 1823, a series of liorary observations was made for three days in each month, which seems to establish 
tJtB fact o f a night-tide beyond a doubt to the extent of .04 inch; when, however, the corrections for the 
temperature of the mercury are applied, this amount is reduced to two-hundredths of an inch, which is 
one-fifth only of the d iu r n a l  tid e .

“ T he same result is obtained from a month’s horary observations, undertaken by Col. Balfour, at 
Calcutta, in the year 1784. A t Saharunpore, also, the existence of a nocturnal tide is equivocal: the 
following table exiiibits all that we can gather towards the elucidation of the point in India, expressing 
by minus signs the real tide, or fall of the barometer, from 10 p .m . to 5 a .m . , '  and vice v ersa ."  Mr. 
Prinsep concludes by saying, “  There is still sufficient ambiguity respecting this second tide, therefore, 
to render further inquiry necessary, and it would be desirable to employ a barometer for the purpose, 
which should not require to have any correction applied for the temperature of the mercury; this might 
be easily effected, by enclosing the barometer tube in an outer tube of the same length, also filled with 
mercury, upon the surface of which the scale might float.”

N octubnal Oscillation of the Basometek from 10 p.m. to 5 a.m. reduced to 32° Fahr.

Mwlru^ three Seji in Betliuapate, from Dr. 
Bussel’e cablet.

Sahani^re, Dr. Royiei

. r „ „ a r y ............................................. —-OO-l -!--034 — ■043 +  •018
Ii'i 'M iaiv ......................................... — 020 H--020 — 009 +■009
M arch................................................. -1-069 — 003 — 002
April ............................................. — 027 +•003 — 007 +•003

— MI4 +•020 — •020 +•005
— 02fi +•012 +  •039 +•003
—•009 •000 — (105 — 002

Aiieii't; ............................................. — 02« +•014 — 016 —007
Se[itHtiiber......................................... — 1124 +•011 +  •011 — 012
October ............................................. — 033 +•009 — 004
K .m m bcr ........................................ — nio +•009 +  •024 +•001
D ec em b er ......................................... — 019 +•027 +  •015 — 023

............... — 021 +•020 , — nni —•002

Saharunpore, as we have seen, is situated nearly at the head of the great Gangetic valley, in N. lat. 
2fl° 57', long. 77° 32' E ., one thousand miles north-west of Calcutta, in the Doab, or space included 
between the Ganges and Jum na rivers, about twenty miles from the former, and nine from the latter, 
and about thirty miles from the Sewalik or Sub-Himalayan range of Mountains. I t  is celebrated as the 
.station whence the Trigonometrical Survey of the Himalayas was commenced by Capts. Hodgson and 
Herlwrt (v. p. xii.) I t  was then calculated by Capt., now Col., Hodgson, to be elevatetl 1,013 feet 
above Calcutta. Mr. James Prinsep, from my observations, compared with his own, in Calcutta, calcu
lated that my house, situated in the vicinity of the Botanic Garden, was as near as possible one thousand 
feet above the sea (Journ. As. Soc., vol. i. p. 29). The characteristics of the climate are mentioned at 
p. 7, in connection with the vegetation, which is described as being tropical at one season, and partially 
Eurojjean at another, and as having, in consequence, an equally varied cultivation. To display this 
coDtiection of climate with vegetation, it is desirable to give the temperature, so as to show the rise and fall 
of the thermometer; I  have therefore thought it advisable to commence with the month of March, when 
increase of temperature takes place so rapidly. The thermometer was placed on the northern side of 
the liouse, but too near, for the extremes to be accurately observed, as, though the heat was probably

    
 



THE METEOROLOGY OP THE PLAINS

greater, yet the cold was probably less, from the more confined radiation, as the minimimi outside of
a tent and not far from the house, was 27°, when the other was 38° 5'.

March April May June July Aoe. Sent. Oct, Nov, Dec. Jan, Feb.
Maxima.. .. 89 96 JO.5-5 105 95-5 92 91-5 90-5 84 69 64-5 81-5
Minima .. .. 47 62 67-5 73 76 78-5 64-5 57-5 4-5.5 44 38-0 45

Means ..... 68 79 8(i-5 89 86'75 85-25 78 74 64-75 56-5 52-5 63-25
Mean temp. . . . .  7358

In  connection with tlie thermometric observations at Saharunpore in the open plains of Upper India, 
it is interesting to give that of the Deyra Valley, in  the same latitude, and about forty-five miles to the 
east. The observations were made by my late friend, the Hon. F . Shore, while Assistant Commissioner 
in the Deyra Doon.

March April May June July Aug. Sept. Oct. Nov. Dec. Jan, Feh.
Maxima.. 86 93 98’ 101 94 90 91 86 70 71 68 73

53 64 71 72 72 65 51 44 42 37'75 45Minima.. 48 
Diff. .. 38 

Mean.... 67
40 18

78'5 73-5 57 S&5 52-3 59-5=

From the greater number of cloudy days, as well as from the greater moistness of the climate, it is 
found difficult to ripen some fruits which succeed in the plains, though others, as Bengal Plantain, 
Guavas, and several varieties of Limes, arrive at greater perfection. The greater degree of moisture must 
be ascribed to tlie surrounding mountains, and to the quantity of vegetation with which tlie uncleared 
parts of the valley are covered. Like other vallies, it is also more close, as the winds cannot blow so 
freely as in the open plains. The evenings and nights arc, however, pleasant, as a cool breeze generally 
descends from the mountains, and at some seasons of the year the climate is delightful.

In  the ascent of the Himalayas, in the course of the Geological section, Jurreopanee is a mid-way 
station, where I  have occasionally taken observations, and of which the temperature feels cool to those 
who are ascending, but warm to those descending from, the mountmns:

Ther. Moist Bulb.
April 4, eight a .m. 
Oct. 2, half-past s( 
July 22, cight-i.M. 

„ fourp.M..

Merc. Spring of water.

. 79
Mussooree aod Landour are on the elevated range whidi rises immediately above tlic Deyra Doon, and 

where a Sanatarium for the recovery of tlie health of European soldiers has been established, as well as 
houses built by officers, and where I  established a small Nursery-garden, which was abolished by Lord 
William Bentinck, but re-established by Lord Auckland. The range enjoys a delightful cliin.ate, presenting 
as great a degree of equability of temperature from summer to winter, and from day to night, as is desirable. 
In  summer the temperature is low, and all accumulation of heat is prevented by the coolness of the breeze 
which ascends from the vallies. The transition to the rains, which commence about the 1.5th of June, 
makes but little difference in the temperature, and the climate is remarkably equable ; and though moist 
and usually cloudy, it is not otherwise disagreeable or unhealthy. In  the month of October, or at the 
conclusion of the rainy season, and throughout November, the sky is so clear and serene, tlie air so mild 
and still, that the climate is perfectly delightful. The approach of the cold is so gradual, and its degree 
so moderate, as to be well calculated to brace the system, when improved by a previous re.sidence in the 
hills. The coldest months are December, January, and February ; in the last the grcate.st cold, and some- 
times snow-storms, occur; after this, the rise in temperature is ver\' rapid. Though .5,500 mid 6,000 feet 
more elev.ated, the minimum, however, is very little lower than at Saharunpore.

The Author has already said, “ that the cold of winter in these mountains, at least on the ilussooree 
Range, is not in proportion to the coolness of summer. It may be said, that with a winter teiujU'ratiire

of

    
 



AND MOUNTAINS OF N.W. INDIA.

of their own latitudes,—^that is, of the |dains at their base,—they hare tlie sutnmer temperature of 
European countries; so that, without exaggeratimi, it might be said:—

Gamueli nu giirm list,— 
Surdiuli BO surd.

Its  warmth is not heat,— 
Its coohiess is not cold.''

The mildness of the night, compared with the coolness of the day, appears to be owing to the descent 
of strata of the atmosphere, which the heat of the day had caused to ascend. These, in descending to a 
lower station, become more condensed, and thus having thcii- capacity for heat diminished, give out a 
portion of their latent caloric, which necessarily prevents the sinking of the temperatiure to the degree it 
otherwise would, in consequence of the cooling effect of radiation from the surface of the soil. Favoured as 
this process is by the stillness and clearness of the night, its effects would be more perceptible, did not 
the breadth of the ridge bear but a small proportion to the mass of the air by which it is surrounded. 
This equability of temperature is observed, not only from day to night, but also from hour to hour, and 
from summer to winter.

One great anomaly presents itsdf ia consequence of the still calmness of the mornings; for though 
the nights are pleasant and the mornings cool, yet, from the rapid rise of the sun, and the great power of 
the solar rays, the heat becomes considerable, and even insupportable in the open air, until a gentle 
breeze rises, and ascending up the valley, continues through the day, apparently following the course of 
the sun. The maximum of temperature frequently occurs at ten, or, at all events, the increase after 
that is so slight as not to be perceptible to the senses. In  the plains we know the temperature of the air 
goes on iiu;reasing until 2or S p .m . As the latitude is nearly the same as that of Saharunpore, the power of 
the solar rays and the (juantity of heat communicated in a given time must be nearly the same; but in 
the plains it is allowed to accumulate: in the hills, on the contrary, the breeze which sets in daily 
from the plains towards the hills, and which commences about 10  a.m- (the very time after which so 
little increase takes place in temperature), passes over the top of the range, and prevents the accumula
tion of any heat. This breeze, though caused by the heat of the sun rarefying the dense air, at the sur
face of the earth, might be expected to arrive at the mountain top in the hot and parched state in 
which it rose from the heated plains ; but the air as it ascends becomes still less dense, and in proportion 
to this diminution of density is its capacity for heat increased; so that it absorbs all the caloric which, 
in the plains, was sensible to the feelings, or was observed by a thermometer, and thus, on arriving at 
the top of the range, it feels cool and refreshing.* At night, a similar, but more gentle breeze, sets 
in from the hills towards the plains, and the two may, with the strictest justice, be compared to the 
land and sea breezes of the Coast and of Equatorial islands.

As instances of the very gradual rise and fall of the thermometer from hour to hour, as well as of the 
little diminution of heat during the night, the following observations are subjoined, which were all care
fully mode in the open air, and on clear sunny days, but in the shade :—

May 6 . .  
Sept. 2I>

10. 11. 12. 1. 9. 10. 11. 12.

. . .  5K _  _  70-5 70-5 77 7fi 75 76 — 67‘ 69 _  _  _  _  —

. . .  59 02 66.5 72 74‘6 74'5 73-5 73-5 71-5 71-5 72 71-5 6B 65 64 — — 62-5

. . .  53'5 58-5 6.3 6B "5 75 75'5 76 75-5 72 66» 70 69 —  64 — _  58

. . .  57 59 60 61 — 69 — 09 — _ _  66 — — 64 — — 60

* Cloudy. 57-55 nextm orniD j; } 56 nextiaoming-, at day-break.

The transition to the rainy season is not accompanied with so great a diminution of temperature as 
might be expected. In  the year 1829, the rains came on on the 15th of June. The mean temperature 
of the two previous days was 67° and 68°, while that of the twenty-four hours subsequent to flie rains 
was 62°, and that of the whole day of the 16th was 66-5.

• Tliese observations were first published by tbe Author i 

led in the Joum. As. Soc., vol. i. p. 97.

A  t lu r -

a Paper read before the Asiatic Society of Calcutta, and extracts pub-

    
 



THE METEOROLOGY' OF THE PLAINS, &c.

A fhermometer hung up in the sun, and freely exposed to its influence, as well as to that of tlie air, 
was usually from 5® to 10° higher; the maximum generally taking place about 1 2 .

Atmospherical pressure is also very equable; but the observations have not all been made with a 
stationary instrument, nor all at the same place in the hills. A t the top of the range, where the house* 
were firet built, the barometer observed in September, October, December, and April, did not differ at 
these various times more than one-tenth of an inch, or from 23 60 to 23'50. Mr. S. Boulderson iias 
published his observations in another part of the same range, called Caineville, from 15th May to 
21st of November: he has 24T58 as the maximum mean of seventeen observations, from 1st to 21st 
Nov., at 10 A.M., while 23-815 is the minimum of twenty-two observations in June, at 4  p .m .,  giving 
a range of .3-13 inches.

The daily periodical fluctuation was observed to be as regular in the hills as in the plains. The maxi
mum height to which the barometer rose was always about t« i o’clock, and the lowest to wJiich it fell, 
about 4 P.M.

From the equability of temperature as well as of pressure, we might also expect considerable equa
bility of evaporation; but if it were not for the increased capacity of air for moisture, as well as for 
caloric, in proportion to its rarefaction, the climate would be a very moist one, as, indeed, is the case 
in the rainy season. From my observation.*, however, it appears that there is always a moderate degree of 
evaporation in the Mussooree climate; the greatest difl'erence, or 20°, between the dry and moist Bulb 
Thermometer, occurred on the 6th May ; on the same day, the difference at Saharunpore was 32° 5'. 
On the 5th .\pril, in the morning, after rain, the difference was 7° 5 ', while at Saharunpore, on the 7th, 
also after rain, the difference was only 3° 5'. Even when enveloped in a cloud on ti>e Mussooree range,
I  have found 2° difference between the dry and moist thermometers, and on cloudy days the difference 
varied from 4° to 10°. Also at the conclusion of the rains, that is, on the 29th September, the mean of 
the differences on the Mussooree was observed to be 7° 7', while at Saharunpore it was only 6° 7'.

The meteorological phenomena observed in the years 1827 and 1828, have been reduced to a tabular 
form, which will give a good general idea of the nature of the climate, as they nearly correspond with 
those observed in subsequent years; but the peculiarity of seasons, their greater dryness or moisture, 
later accession of the rainy seasons, or the total absence of a snow-storm, in some years, will, of course, 
here, as elsewhere, modify the temperature of particular months.

R e s u l t s  o f  M e t e o k o l o g ic a l  O b s e r v a t io n s  at M u s so o r ee .

‘• i s s i s s :

42-45
45-42
53-63
59-b3
66-01

i l
64-II4

45

51-5
63
6i)

69-5
66-5

g

f

s
63
63

I I
4S
29

i
53

1

42

i ; ; f .
- b i - n

February ................................................

Ju ly .............................................................

B B - E E E E S
N ovem ber................................................

57'04

    
 



ENTOMOLOGY OF THE HIMALAYAS AND OF IN D IA .

B y  (h e  Rev. F . W . H o p e , F.R.S., F.L.S., h e ;  P r e e id e n i  o f  th e  E n to m o lo g ic a l S o c ie ty  o f  L o n d o n *

I t may by some be considered a proof of presumptioii, that any indrvidual should undertake to 
describe the entomo-geographical ibaractor of a country which he has never visited; and bold, I  am 
willing to allow, is the attempt to embracev in my views, not only the distribution of Insects in the 
Himalayas, but those also of the whole Continent of India and its adjacent islands. Possessing, how
ever, one of the richest Cabinets of Oriental Entomology to be found in this or any other country, 
the major part of the species collected at Calcutta, Madras, Poona, and Singapore, and in the islands 
of Java and Ceylon ; and through the kindness of my friends, the late lamented General Hardwicke, 
Colonels Sykes and Whitehill, Captains Law, Smee, and Smith, havirjg access to their rich and 
extensive collections from Nepal, Bombay, and the Deccan ; I  may be enabled, perhaps, from such 
a mass of materials, to offer some new facts respecting the geographical distribution of Insects, a subject 
apparently tittle studied, and certainly not suihciently appreciated. I t  is, indeed, with diffidence that 
I undertake a task beset on all sides with difficulties; and before I  enter on it, I  claim the indulgence 
of my readers, and solicit them to regard the present attempt merely as an outline sketch, which can 
afterwards be filled up with greater accuracy, as our acquaintance with the nature of the soil, and the 
fbrms of animal and vegetable life belonging to the East, become better known. Tlie entomological 
character of a country is particularly influenced hy three things; first, by its temperature; seaimlly, 
i»y its vegetation; and, lastly, by its soil; ami, perhaps, a few remarks on these subjects (relating 
cliiefly to the Eastern world) may not here be deemed out of place, before entering more fully into the 
entomology of the Himalayas and of India.

IN FL U E N C E  OF T E M P E R .^T U R E  AND OF M OISTURE.

In those regions of the world where we find a multiplicity of genera of animals, united with a prolific- 
ness of spM>cies, we may naturally imagine that circumstances are, admirably suited to their existence; 
and, un the contrary, where we find a small number of genera, and in many instances a diminutive 
form, and a paucity of individuals, we arrive at an opposite conclusion. Now, if  we search for the 
cause of these discrepancies, we shall find it to depend in agreat measure on the influence of temperature. 
Let us examine, then, in what portion of the globe a super-fecundity of organized life exists. Certainly 
not at the poles, or even in the temperate zones; to the tropical and equatorial regions we must next 
proceed, and it is there, in those warmer districts of the earth that we find the energies of life more 
earlyr developed, and vigour and productiveness seem the characteristics of the clime. These remarks

•I'pij
* The Author has to apotuglse to the Rev. Mr. Hope and to bis readers for the long delay which has occurred in the publishing 

of this valuable Paper, written for him in 1S84<, ami which has been in type tor a rorihidemble time. The Insects of the Author's 
colleciiun which .Mr. Hope has described, were colleeled in ilie noiglibuuibood of Saharimporc. iu the valleys of tlie Himalayas, and 
on the nioun tains in Cite neighbourhood of Mussooree, at G..VK) feet uian  elerat/on in .10° ol N. hititude. The rcuilcr will observe 
tliRt many of tbe desldentta required by .Mr H . on tetnpunture and vegetation, arc deluiled throughout (his work, and be cannot 
fail to be struck with the temarkalile coincidence in opinion, respecting the distribution of Insects as given by Mr. Hope, with tluti- 
M the Author on the geographical distribution of the Flora of the plains and mountains of India.—J. F. R.
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apply not less to anim^ than to vegetable life, for no where do the Herbivora abound more than in warm 
regions, and no where do we meet with more luxuriance of foliage, or a greatei* exuberance of arboreous 
vegetarion, than within the tropics. As we recede from the equator, and approximate to the poles, 
temperature gradually diminislies; and probably nearly in the same proportion as heat decreases, ao 
shall we find the decrease of animal and vegetable species, till we arrive at that degree of cold wh«e 
vegetation is stunted, circulation languid, animation becomes suspended, and existence is scarcely 
tenable, if  not actually destroyed.

To obviate the eft'ects occasioned by a low temperature, some animals burrow in the earth, and pass 
the winter in inactivity and torpor; others again, gifted with extraordinary locomotive powers, migrate 
into milder regicms in quest of food, which the rigour of a brumal season and a northern climate has 
rendered precarious. I t  appears to me an observation worthy of attention, that at the very period the 
migratory birds visit us. Insects are already teeming into life, while vegetation has arrived at a state of 
forwardness sufficient to support, as it  were, the expected increase of animal beings. W e infer, then, 
that as vegetation is apparently regulated and infiuenced i>y temperature, so animalizatioD is in a 
measure dependent on vegetation as a secondary cause. I t  may naturally be expected, in a gigantic 
country like India, whose superficial area is nearly one millioD and a half of miles in extent, that great 
diversities of climate will be found; and when we take into our consideration the altitude o f its 
mountains, surpassing in grandeur the Andes of the American world, we may expect every gradation 
of temperature which can occur, from the intense cold of the eternally snow-capped height, to the 
baneful heat of the tropical valley. The elevation of the land above the ocean, the height and direction 
of its mountain ranges promoting or checking radiation, its mighty rivers and interminable jungles, 
its soil, strata, and arid deserts, absorbing and radiating heat, exert their varied influences, and modify 
the temperature of that extensive Continent; and yet, admitting thus much, I  cannot help stating an 
opinion, that according to the extent of the country, no other portion of the globe enjoys a more general 
and equable uniformity of temperature than India. This may satisfactorily be proved, provided we 
take as the basis of our argument the wide range of region, over which not individu^ species, but whole 
genera of Insects extend, and the general uniformity of Oriental vegetation. Before dismissing the 
important subject of temperature, I  wish to offer a few remarks on the variation of heat and cold 
throughout the summers and winters in the Himalayas and in India. In  the former Dr. Royle states, 
in his admirable pages, that the Flora of the Himalayas in the spring and summer of the year resembles 
llmt of Europe, while in the rainy season it becomes intermixed with tropic-like vegetation; and hence 
there is a certain admixture of genera belonging to temperate and tropical climes. The change v f 
temperature and of moisture producing a new vegetation, exercises a corresponding influence over the 
distribution of Insects throughout the same countiy; and consequently we have reason to expect, as will 
afterwards appear in my remarks, that its entomolc^ical character is also twofold, uniting in itself that of 
both zones. This intermingling of genera of tropical and temperate regions will ever probably be funnel 
more perceptible in the rainy season, in advancing from the valley to the mountain heigh t; and perhaps 
we ought to know the results of the following researches, before we attempt to arrive at any conclusion 
respecting the distribution of animal groups in the Hinialayas or in India. I  would therefore suggest to 
future travellers in these magnificent regions, first, to endeavour to ascertain the differences of climate, and 
the causes which affect its temperature; secondly, to find out the average limit to which tropical forms 
extend, to state where they most abound, where begin to lessen, and finally terminate; thirdly, to note 
in what proportions the genera of tropical and temperate climes are intermingleil; fourthly, .tt what 
altitude temperate forms predominate over tropical; and, lastly, to mention as nearly as it i.s posaihle 
the range of any group of animals in preference to that of any individual species: both objects, how
ever, are desirable. In  addition to the above desiderata, it will be necessary to note the seasons of
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Insects and times of their appearance, the soil in which they^are found, and the vegetation upon which they 
live; since the distribution of animals in general is greatly dependent on food, which food will alwund, 
or be found de6cient, according to the richness or poverty of the S(^, or according as the degrees of 
heat and moisture influence the same. It appears to me, that it is chiefly in swamps, and in low 
and marshy lands acted on by the rays of the sun, where there is a union of heat and moisture, that the 
major part of Insects seem particularly to flourish. In  such localities we And genera more abundant, 
a great increase of species, the number of individuals prodigiously augmented, and the energies^of life 
more rapidly developed. Animals appear more than usually productive, either in the Eluvium of 
mighty rivers, or in the tropical jungle. I t  was on the banks of the Nile, amid its slime, acted ou by 
the influence of the sun, that the doctrine of spontaneous generation originated, and I  am told also enter- 
tainetl by the ancient Srahmans on the banks of tlie Ganges, as seen in Susruta. It is in like situations, 
where beat and moisture predominate, that nature still exhibits her surpassing and inexhaustible fecundity.

I f  we next turn our attention to the tropical jungle, we meet there with nearly an equally teeming 
exuberance and productiveness of species. The heavy tropical rains saturating the accumulated mass of 
heated leaies, and vegetable matter, considerable vapour is produced peculiarly adapted to increase 
insect life; and it is not a little singular, that as soon as the first showers fall in these regions, all nature 
becomes reanimate; and as the rains increase, so do the Insects in proportion more and more, till the 
rainy season fairly sets in, at which period the jungle and the forest literally teem with myriads of 
insect population, more numerous than the stars of heaven, and as countless as the smtds of the sea- 
sliore. In  concluding this jiart of my subject, I  need only repeat shortly, that heat and moisture 
combined, exercise a powerful control over the geographical distribution of insect life, and that tliis 
distribution is also infl«cnck.'d in a greater or less degree by vegetation, as well as by the soil of a 
country ; but tliese are subjects which require further elucidation.

IN FL U E N C E  OF V EG ETA TIO N .
The entomologist who wishes for accurate information respecting the geographical distribution of 

Insects over the wide extent of our glolw, must take into his consideration not only the influence of 
temperature, but that of vegetation; nor should he omit to note the varieties of soil whveU materially 
influence it. The dependence of this distribution of animals, although greatly swayed by temperature, 
is no less so by the supply of food and nourishment they can obtain. Insects are designated 
according to the kind of food they consume, as carnivorous or phytyvorous; and in propoition as food 
is ample or deficient, so probably they alwund in numbers, or decrease and vary in magnitude and 
form. To its aluiiulance we may in some measure attribute si«e, to its tleiiciency the frequency of 
dwarfishne.ss of stature, immaturity, and many of the numerous crippled specimens, as also some of 
the monstrosities found in our collections. The great Latreille has justly observed, that where the 
emjnre of Flora ends, there also terminates that of Zoology; and I  have little doubt, that where 
vegetation is richest, there animal groups also >vLl be found most abuiulant in genera, species, and 
individuals, not only those vhich arc herbivorous, but those also which are carnivorous.

It is not my intention hero to enter into any details respecting the Himalayan or Indian Flora. I f  
the reader retjuirea information yn these points, I  refer him at once to the accurate imd invaluable i>ages 
of Dr. ‘Wallich and Dr. Uoyle; and as I  at present look merely to the vegetation, as influencing in a 
g a a t measure the character of the «itomology of the country, a com-iae outline of the leading features of 
the Botany of those regions is all tliat is here requisite. Throughout India, according to the aliove 
authorities, there attjtears to be an unifurniitv of vegetation, tropical species greatly predominating over 
tlio^e i>f the temperate zones; tbero occurs also a considerable atlmixtura of genera belonging to 
temperate climes, and at a high elevation plaiits abound, which arc indicative of Alpine regions. Several

f  2  genera
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-genera appear eonuAoB'to Europe, North America, w d  India; and in some instances identical species 
have Leen recognized as existing in Europe and in Asia, as well as in the New World. I t  still remains, 
however, with the botanist to , determine the similarity of vegetation in Western India and Africa, 
a similarity which I  anticipate will be eventually found to exist, if not at present actually known—a 
similarity I  am led to suspect solely from observing a great resemblance in the ciiaracter of the ento
mology of Western India.and Eastern Africa.* In  many instances cognate species of Insects appear 
Ijoth in Africa and As\a, which, by a careless observer, might be considered only as varieties; they are, 
however, on examination, sufHdently distinct, and I  therefore think myself justiKed in esteeniiug them 
the rqrresentatives of their respective countries, as undoubtedly they fulfil the same offices and functions 
in both. In  several cases we meet with identify of species in Asia and Africa; and tliere is an obser
vation I  have made, worthy of still further investigation, that most of the Insects which are identical 
in both countries, are either eoprophagous or phytyphagous; in short, vegetable feeders, which circum
stance would lead one to suppose a .similarity of vegetation in the different regions.

I t  may here be expected, perhaps, tlrat I  should state the relative proportions of the carnivorous arid 
pliytyvorous Insects ; and I  cannot but regret that I  have not as yet followed up my investigations 
sufficiently to enable me to draw a satisfactory conclusion. Messrs. Kirby and Spence, in their intercst- 
iug work, speaking of our British Fauna, esteem these groups as nearly equal in nuiubcr. I  must 
confess my own observation induces me to believe, that the latter greatly exceed the former in our 
own country. With respect to the phytyvorous group in tropical climates, they certainly greatly out
number the carnivorous; and were it not so, the air in those regions would scarcely be liabitable, consi
dering the nauseating effluvia arising from excrementous matter, which the Copridm in particular tend 
to neutralise, by consuming, decomposing, and burying in tlie earth, all that is obnoxious and liable to 
putrify. In proof of this assertion, I  will only here add, that five of the greatest grouj)S with which 
we are acquainted, namely, the Lamellicornes, the Stemoxes, and the Eongicornes, the Cuvculionidm, 
and Chrysomelidae, are almost entirely phytyvorous or xylobious ; and it may also be naturally inferred 
from the superabundance of auimal life of all classes within the tropics, particularly tire Buminantia, 
that there also vegeta^on will be found most luxuriant; yet, looking to Insects only, we find they are 
scarcely sufficient to keep in check its excessive exuberance. In  aildition to multiplied i'onus of genera, 
we have an extraordinary increase of species and of individuals. I t  is in these same prolific regions 
also, that the mighty Goliathi and gigantic Prionida' abound, where they perforate the U'unks of tl)e 
proudest monarchs of the forest, and hasten them onward to decay; and, by means apparently inefficient, 
check vegetation. I t  is time, Iiuwever, to add a  remark on the carnivorous Insects, which, although 
iiiferior in numbers to tlie phytyvoi-Ous, are still an important group; and in northern regions, by 
removing the decomposing matter from the decaying and putrifying carcass, fulfil the functious 
assigned to them by Providence. In  tropical regions they are certainly not always so abundant, as a 
dead body; from the naturd dryness of the air, and intense heat of the sun, is frequently dried up before 
putridity has made much progress; at least, such is the case in the Pampas. I  cannot help thinking, 
Jiowever, although our cabinets contain but few species from equinoctial and tropical latitudes, that 
eventually they will be found more numerous, and that in these regions we shall still find them more 
proportioned to the excess of animal life than appears to be the case at present. Religious prejudit e, 
and the filthy and disgusting habits of these Insects, may be the causes why they have been iioglectcxl. 
In  India, if the Necrophaga are not so numerous as elsewhere, yet the uunilK.T8 of some particular 
species being excessive beyond measure, are sufficient, j)erhaps, to compensate for want of variety.

l l AX yK.

* Vi(3e p. l.tOof thi« work, where the similacliv of vegetation in parts of India and in Western Africa is referred lu, as uiiglnali) 
remarked by Mr. Brown, and wliivh lies been confirmed by subse<]uent discoveries.—J . F . it.
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R A N G E .

In  the consideration of tire geographical distribution of Insects^ especial notice should be tahen of-the 
range over which genera and families extend. From want of attention to tWs subject, entomologists 
have not sufficient data to form any just views respecting it. Every naturalist who has studied animals, 
must be aware that certain tribes, genera, and species, are peculiar to particular regions of the globe. 
On the contrary, in various countries of the earth the Botanist meets with genera of plants which are 
common to Europe, and the other quarters of the globe, to the Old World as well as to the New. In  
some instances, identity of species has b$en recognized in countries remotely situated, between which 
seas and oceans intervene. I t  becomes, then, a question of considerable importance to determine if any 
species of plants have an unlimited or universal range, as probably all those insect races which feed on 
vegetables are regulated in their distribution by the same laws which govern the distribution of the plants 
themselves. I t  must be evident even to the most careless observer, that where the climate is materially 
changed in temperature, that there vegetation will be proportionately altered, and I  imagine that 
eventually the entomological character of a country will be found much more dependent upon vegetation 
than has hitherto been allowed. I t  is true, indeed, that although two countries may agree in temperature 
and botanical character, the Insects may be totally different in form and appearance; but, in looking 
to their functions, if  we find them the same, or nearly the same, we at once acknowledge the resem
blance, and imagine they take the place of other known and existing groups elsewhere; a resemblance 
of character, which Messrs. Kirby and Spence have very properly denominated representation, which 
representation will even be more perceptible as the soil and general characters of the countries accord.

IN FLU E N CE OF SOIL.

Having already seen that both temperature and vegetation exercise a powerful control over the 
gi-ographical distribution of insect races, there still remains a third subject of inquiry, namely, the 
influence of soil over the same groups. If  we find that in particular rich soils various genera of Insects 
aliuum], and that ui others of an inferior quality scarcely a species can lie met with, may we not natu
rally infer that there must be some peculiarity in it, and that the animal groups are influenced by their 
attachment to the same? The Botanist readily admits that vegetation is materially influenced by it, 
but as yet the Zoologist has made little inquiry respecting this subject, replete as it ever must ho with 
high interest, and well worth most serious attention. Without entering deeply into the geology of 
India, 1 may state, on the authority of Colonel Syke.s, that the character of the geology of great part 
of the reninsula, like that of its vegetation, presents considerable uniformity : unacquainted with its 
leading features, I  can derive iny observations respecting it solely from the examination of the genera 
liefore me. I  will, therefore, merely give concisely what groups attach themselves to particular soils in 
different countries, and hoj>e that the attempt, iinperl'ccl as it is, may induce other naturalists to 
undertake aai intjuiry which must lead to very important results. As the mountain, the valley, and 
the plain, ha 'e  their own peculiar temperature, vegetation, and soil, they have also particular groups 
of animals attached to them; and if  wc look more closely, we shall find that particular families and 
genera are always to be met with in certain strata and soils, evincing, as it were, a partiality and adapta
tion, by frcqmmting and thriving in them.

I t  may here he worth while to specify some of the genera of Insects attendant on the difference of soil. 
I t i-s in tlie sandy districts of our own country that the few species of Cicindela, peculiar to our island, 
occur. • Cicindela inuritiina, however, pnffers the vicinity of the sea-shore, while several Oriental species, 
retnnrkalrle fi>r their beauty and colouring, delight more in the alluvial soil of rivers. Frequenting the 
sandy heath ore found the splendid Chlorion, the fetid Sphex, and restless AlJimophilus. assuciaterl with
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numerous ^ecies of Andrena and Nomada. In  tlie sand, washed from the mountain lieight, at the 
sources of our European rivers, some species of Nebria and Psamniodius are exceedingly abundant. 
If we visit the parched and burning sands of Africa, we there meet with the rapacious Anthia, the 
desert-loving Grapliiptera, the burrowing Scarites, and countless sjiecies of Heterojnera and Tetramera. 
In  the same soil also, on the banks of rivers, the genera Epaphius and Trechus, Ciivijia and Dyscliirius, 
are not unfrequent. Ob the sand of the sea-shore, Broschus, Bradytus, Pedinus, and iEgialia, occur 
in extraordinary numbers; and where it is habitually covered with salt water at tl»e departure of the 
tide, we capture Cillenutn, Pogonus, Hesperophilus, and Ilctcrocerus, the singularly-formed Bledius. 
and wonderfully-abundant Ophonus pubescens, all of which I  have reason to believe can live submerged 
beneath the sea a considerable period. Of all other soils, c la y ,*  being naturally cold, attracts fewer 
Insects, excepting the widely-disseminated Harpali. In  gravel, occur the genera Opatrum, Halictiis, 
Cercerisjwith numerous colonies of Ants. Toachalky soil are attached tlieOpboni, Licini, Chtetopbora, 
and various species of Polyommata, Osmia spinultwa, and Andrena hmmorrhoidalia d^'hcn collecting in the 
mud of the fresh-water marsh, we capture Blethisa, Chla?nius, 0>naseus, and Agonura, and sevenil Cara- 
ludm. In the slime of brackish waters, several Notaphi are exceedingly abundant, though rare elsewhere; 
and in company with them we find the subaquatics Elophorus, Parnus, and springing Saida. I t  has also 
been observed, that Pimelia is only to be met with where the plants of the genus Salsola aliound. 
Catascopus and Elaphrus frequent the alluvium of rivers. In  the mud of lakes and pools various 
genera of Eupodina, Nothiophilus, Bembidiadm, and Trechidm occur ; and in vegetable mould, where 
the grass is luxuriant, numerous Diptcra, and Larva- of Lepidoptera, abound. Even in this short 
and imperfect account of different genera attached to varieties of soil, sufficient has already l>een stated 
to prove that it  exerts an important control over the range and distribution of Insect races: Iiowevcr, 
to give the naturahst a better inaght into Indian groups, I  shall here add an analj sis of the leading 
families and genera which have fallen under my observation, and then conclude with an abstract 
describmg the leading cbaractars of Himalayan and Indian Entomology.

From, what has already been written, it will appear that Insects, in their geographical distribution, 
are influenced by various causes; by temperature, by excess or deficiency of moisture, by the influence 
of vegetation, and by soil. There is yet, however, another, winch materially aflects, in some instances, 
particular groups, namely, the peculiarity of the organization of the Insects themselves. Should any 
genera of Insects occur which are deficient in the organs of locomotion, they would naturally be 
restricted to certain localities. How many genera of the Coleoptera and other orders are apterous, ond 
are only found in particular situations; and they have necessarily particular functions to perform in 
their restricted limits, and also particiVlar organs adapted to the work assigned them by the Creatf>r. 
I t  is to the study then of the differences of organization adapted to differences of situation, and other 
external circumstances wherever we find Insects, that the entomologist should direct his attention. 
Contemplating all these instances of adaptation, we reverence the wisdom of a creative and the bene
ficence of a suporintendirg Providence, that prevents diminution and increase, both extremes of which 
would prove injurious; for without these “  armies of the living God,” to keep in check tlie fecundity 
of nature, plague and pestilence would walk abroad, and depopulate not a single country, or one 
quarter of the globe, but the whole earth itself.t

* iUr. Shuckbard infenns me, tbat Andrena labiatis eeeins pcculiarlr actadted Co the London cluf. 
t  In  eonc'mding my observations on tbo geo^apliicaV discriSntion of Insects, 1 think it may bo stated, that 

eubject have almost exclu^vely directed their attention to Cemperutnre. IVliere temperature f.tiU, we may turn i 
the latter is not sultieient, tJtcn to the soil and strata of a country, and even to the orgHiiizalion of the Insects 
as other causes. No one by itself is auffidsnt to unravel the difficuitics wCisbarise ; by uniting all, liunev-tr, 
ropasure account for the various discrepancies that occur.
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A N A L Y S I S
O f  T h e  ^:NT0M0L0GY o f  t h e  HIMALAYAS a n d  o f  INDIA. 

C IC IN D B L ID ^ .

The following genera belonging to this family are not uncommon in India, visr. Thorated, Tricondyla, 
and CoUiuris: the two former are characteristic of a southern range, while the latter is abundant 
throughout the eastern continent. Of Indian Cicindelidm, more than sixty species have fallen under 
my notice: the most splendid of the race abound in Nepal. Among various species, however, peculiar to 
the Himalayas, onfy one approaches the form of our Euro'^an Germanica.

D R Y P T ID ^ .
As I  am only acquainted with a single species of Indian Casnonia, I pass on to Drypta, a Nepalese 

individual of this iamily belonging to the genua Desera, Leach, which is described in General 
Hardwicke's collection. Five others are also recorded as inhabiting India.

LEBIA D .E,
Cymindis has not yet l>een discovered in India; eventually it may occur in the Himalayas: it is difficult 

to imagine wliut genus takes it? place. Lebia is of rare occurrence in the E a s t; a non-descript, named 
unicolor, in my collection, is from the Himalayas. Aploa is found at Poona. Orthogonius is coininon 
to Africa and A sia: the gigantic species, however, predominate in the latter country.

BRACHINIDdS.
The French writers appear unacquainted with the true type of H^lluo, exclusively belonging to 

New Holland : tlic genus denominated Omphra by Dr. Leach, applies solely to the Indian Helluones. 
Oseena and Pseudo-zaena inlialiit Calcutta and Cayenne; while Trigonodactyla appears in Africa and 
Asia. The Graphipterro of the sandy deserts have no representative in the East. This genus appears 
to unite Brachinus and A nthia: the latter is found throughout the continent of India. Some of the 
specimens from Nepal, however, are very diminutive. Aptinus is partly confined to Northern Europe 
and America; while true Brachinus enjoys the unlimited range of the world. • Catascopns is found in 
Nepal, and resembles in its habits Elaphrus of Europe, and probably occupies its place. Dyscolus, 
Promecoptcra, and Tliyreopterus, prefer the southern tropical regions, and are not found to range as 
far iiortli as the Himalayas.

S C R A IT ID ^ .
Siagona atrata is met with in Nepal and various parts of India i a spLeimen lately received from 

Egypt, if not the self-same, is s<j exceedingly alike in size and sculpture, that it is very difficult to 
distinguish. The Scaritidie abound in both hemispheres. Scapterus of India is represented by Oxy- 
fitomus in the Brazils, and in Africa by AcanthosccUs. Horio and CU\ ina will, perhaps, be found in 
both tlie Old and New W orld; the latter, indeed, is common to all temperatures; the former may even
tually occur in Europe, perhaps in Sicily.

IIA R PA L ID .E .
Harpali are found dispersed nearly in all the countries of the globe: they abound more in the arctic 

than antarctic regions. The following genera are recorded as belonging to India, v iz . Harpaius, Platy- 
mctopiis, Sclcnophorus, Cydosomus, and many others. Some species of Ophomis from Bengal and 
Poona, closely resemble British species.

PoGoNin.f-
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POGONID^E.
Some of the genera of this f ^ i ^  are not confined to the temperate zones; the major part of them 

prefer the polar regions. Pogonus and Cardiaderus are met with in Asia and A frica; while Patrobus
apparently peculiar to Northern Europe and America.

C A LA TH ID /E .
Dolichus has not yet bear discovered in India: it is probable, however, that it will occur tliere. 

Pristonychws inhabits Nepal and Europe; while Calathus prefers a northern more than a southern 
climate.

FEKO N IA D .E.

Instead of finding Pcccilus in India, we m ee ^ith  Trigonotoma, Catadromus, Lestieus, and Uistrigu^: 
most of them peculiar to that continent. Argutor antiyua oc^curs in the E ast; Omafeiis and Platysiim 
ill Nejial; and Steropus in the vicinity of Poona. I t  is by mistake that Percus has been introduced 
among «wiental generA. CephalStes is found in Nepal and Australia: Stomis, Zabrus, and Pelorus 
prefer the temperature of Southern Europe. Tliey may, however, be expected to appear in the Hima
layas. Amara is captured in  Japan;. Antarctia and Masoreus are equally natives of Europe, Africa 
and Asia. Several nondescript species from the East, of the latter genus, are to be found in our 
EngKsh cabinets.

SPHO DEID.E . /, .The genus Sphodrus occurs in Nepal, and the anomalous form of Mormolyce in Java and Singapore;
which last has been ranged with this family, but appears to be sadly out of place, as it is most likely a 
subcortical feeder.

A N C H O M E N ID ^.
I  am not aware that Platynus, Ag»>num, or Olistophiis, have yet been discovered in Ind ia : tJic two 

former will no doubt be found in the Himalayas, when the Insects of that country arc better known,

C A L L IST ID .E .
Eponus and Chlsenius almundin the tropics: the maculated set appear common to Asia and Africa, 

each country possessing species almost exact representatives of each other. Ch\®niua nepalensis 
approaches in form to Licinus; and although Codes is widely dispersed over India, no Nepalese 
examples have yet come under my notice. Callistus occurs in the Mysore.

DICCELID.E. ,
Rembus is found cm -the Malabar and Coromandal coasts, at Calcutta, and in N epal: its allied 

genus, Licinus, nmy be expected to cwcur, as some Asiatic species have alreatly been descrilwd. 
Panagmus has its metropolis in India.

P B O C E R ID ^ .
Among the Insects collected by Dr.Wallich, there were four or five species of true Carabus, only one 

of which I  was enabled to describe. Seyer^ may occur in the colder mountmn temperature, anil it is 
probable they will resemble Siberian forms. Wherever the oak grows, there Calosi>mawill be fuuiul. 
Seven eastern species ate known to me. C. indicum inhabits Nepal. I f  cateryiillars are necessary to 
keep in check the luxuriance of tropical vegetation, surely the Calasomata are equally neci-ssary to keep 
within bounds these Insects, which sometimes destroy, in northern clime-s. nearly the tbliagL' of tlw year.

N EB R IA D .E .

This family may be considered as belonging to a Northern and Alpine ningo. Should it occur in 
Nepal, it will be found a t a consideraWe elevation, possibly amid the Ilimalayaii snows. As to Elaphru-, 
I  l»ave already stated an opinion that Catascoyxjs represents it in India.

B E M B ID IU 'f..
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B E M B ID IID ^  ANi) TR EC H ID iE .

Of the former femily, several genera will no doubt eventually be found In Nepal; a single species of 
Tachys is the only example I  ara able to record at present. Of the latter, Stenolophus, Acupalpus and 
Tetragonoderus have occurred: the last of which may take the place of Bembidiiim.

D Y T IC ID ^ .

Aquatic Coleoptera are apparently not much influenced by climate; the temperature of water not 
varying like that of the earth or air, is the reason we meet with the self-same species in the interior of 
India and the south of France. Dyticus apjiears confined to Northern Europe or America, while 
Cybister is dispersed throughout Uie world. Eunectes and Hydaitcus belong to Nepal and India, and 
to the latter country we may add alsothe following genera, v iz .  Colymbetes. Laccovibilus, Noterus, 
Hypliydrus and Hydroporus.

G Y R IN ID ^ .

Many gigantic species of Gyriuid® ai>ound in Indio. Dineutus nepalensis, poUtus, and spinosus, 
have been found within the Himalayan districts.

H Y D R O PH lL ID iE .

Several genera of this family are as widely distributed as the Dyticidm; and most of those found in 
India inhabit Nepal.

NECROPHAGA.

Differing with most entomologists, I  am inclined to believe that the carrion feeders abound more in 
warm countries than is generally believed. The religious {)rejudices of the Indians not allowing them 
totoucii a dead Inxly, may account for the few species which have hitherto reached Europe from the 
Ea.st. Necn)})horus, Necrodes, Silplia, and Oiceoptoina, are met with in India and Nepal. It is 
probnbl** that NL-cropluirus is more peculiarly adapted to Northern climates, while the remaining genera 
affect those of tropical regions.

E R O T Y L ID ^ .
/

Passing Nitidulid«, which have been captured in India, we arrive at Engid® and Erotylidse. In  the 
former family, we find Triplax, Ips, and Dacne; in the latter, Erotylus; and next to this group, 
Lantrulria and Eumo/nXus should be placed; genera abounding in species in Nepal and India.

D E R M E S T ID ^ .

In  General Ilardwicke’s Collection, there is a Nepalese specimen of Dermestes, similar in every 
respect to D. lardarius of Europe: a second species is closely allied to D. vulpinus of Africa. It is 
scarcely jiossible that eitlier of them can have been imported into the Himalayas by commerce. This 
genu.s, and its congeners, is apparently a predominant group throughout the world.

B Y R RH ID .E .

The foreign Helocerata require attentive examination. Among the drawings of the Nepal Collection, 
made purposely for General Hardwickc, two species of Anthrenus are figured; they appear novel in 
form.

H IST E R ID .E .

This family alwunds in India. 1 am acquainted with more than fifty species from the E ast: some of 
the Nepalese specimens are in too mutilated a state to describe.

^  g  L U C A N ID ^.
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I,U CA N ID .E . ^

I fonnerly described six species from Nepal; two more from the Himalayas are undescribe<l in Dr. 
Royle’s Collection. In  no country is there a greater admixture of temperate and tropical forms than in 
India; some of the Lucanidte resemble our British species very closely, while others are the same as 
tliose in Java and Singapore. Forty species have been submitted to my iii.spection. Passalidte are not 
equally abundant in the Old as in the New World.

LA M E L L IC O R N E S.

The celebrated Ateuebiis .<Egyptiorum, or Sacr«l Beetle, has almost an exact representative in India. 
Gymnopleurus capicola Hope, and aziireus, Jab. both of them African species, are replaced in the 
East by G. sinuatus. Jab. and splendens Hope. Sisyphus is m^t m th in both hemispheres. Epirinus 
is an African, as well as an oriental form. Several Indian Copridas resemble those of Egypt. Copris 
Midas of India and Nepal, exactly corresponds with C. Isidisof Africa. C. Sabneus and Pithecius 
apjwar common to Iwtb continents, and are equally abundant in Ceylon; and several smaller species of 
Copris, from the eastern part of Africa, if  not the same, approach so closely to those cjf Western ̂ ^sia, 
as to induce a l>elief that they are the same Insects, only modified by climate. Ouitis and Ouitic^Ius 
have also several representatives in both regions, if not in some instances the self-same sjwcies. Ontho- 
phagus abounds more in India than any other country; some of them unrivalled in .size, splendour, and 
variety of form. More than 120 oriental sjiecies may be seen in European cabinets; five only now are 
described from Nepal; double that number, however, are in too mutilated a state to be characterized. 
Paetolus of Nepal and India, is represented in Senegal by Harpax, Jab. Aphodiii.s, compared with 
Ontliophagus, as an Indian group, is quite insignificant; scarcely twenty species are recorded, including 
those of Manilla and the Eastern Isles: a nondescript from Nepal will appear in the Appendix. As 
there is only a single specimen of Trox in General Hardwicke’s collection, I pass on to

G E O T E I^ riD .E .
Geotrupes has been denied by Latreille to exist in India; the Baron de Jean also makes no mention 

of any Eastern species from that country in his last catalogue. Two spreies are in my recollection; one 
from Delhi, and a second from Japan; a third also, unique, is among Dr. RoyleVInsects from the 
Himalayas. It is probable that this genus, wlien found in India, appears on mountains at a consiiUrable 
elevation; the species also may be the common food the Shrikes of that country, as they are in 
Europe, should those birds be found, there. Orphnu% Athyreus, and H ybo^rus, occur in India. 
Bolboceas appears in some measure to stipply the place of Geotrupe^ which last is not so important a 
group in the East, as in a northern region.

SC A R A B ^U S.

Under tliis term, the gigantic and most remarkable Insects of the C)ld World are ranged. Four 
species, allied to S. Atlas, Jab. are indigenous to Nepal, a convincing proof that eijuatorial fiirni.'' 
extend beyond the tropics, and that they are found in much colder temperature than is generally 
Iwlieved. Tliere are several genera of Scarahsida?, besides Oryctes, found on the Himalayo-s, as yet 
uncharacterizedsome of them approaching African types.

M ELO LO N TH ID /E ,

Some of the Melolomhm of Nepal are closely allied to our British M. vulgaris; others again, with tli<- 
margins of the thorax serrated, evince their affinity to tropical species. Geniates, Apogonia, &c. are 
common to the Himalayas, the whole continent of Intiia, and the Soutluni Ide.s.

M IM P.L .E
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^ M IM E L ^  EUCHLO RA.

These genera appear peculiar to the E a s t: in a monograph, read W ore the Entomological Society, 
there are thirteen IMinaelee described; several from Nepal. Euchlora t^pears wherever Mimela ranges, 
and is more abundant in species.

This genus appears nearly equally abundant in Asia and Africa, and Is common to the Old and. 
New World. Fourteen species have been ctdlected in Nepal. The following genera of Melolonthidte, 
also, v is .  Anomata, Hnplia, Apogonia, and Auioretus, occur in the same territories.

^T B IC H IID iE .

Acanthunis, Trichius, and Dicronoccphalus, inhabit the Himalayas. The first of these forms 
approaches our European type, the latter is the representative in India of what Goliathus is in Africa, 
ami Incas in Southern America. Goliatidas is a conspicuous family, and may justly be ranked among 
tlu! most extraorflinary fonns of the Insect world.

^  C E T O N IA D ^.

Although I  doscriiwd seventeen species from Nepal, Dr. Royle’s collection ap[ie<u» lu vuniniu ot *caai. 
six more, entirely new. Canipsiura xaiithorhina, Hope, is represented in Africa by Cetonia scutellata, 
Jal). C. eornuta, Jab. is found in Africa, as well as Asia. I  am acejuainted with more than 111 
species from India, and from this surprising number still likely to be greatly increased, it is evident tl<at 
the metro]K)lis of Cetoniadjc is situated in the tropical regions,

BU PRESTID .E .

Of this superb and extensive family, comprising at present more than one thousand species, existing in 
the cabinets of F.urope, the most magnificent inhabit In d ia ; the splendid Sternocera and giant Catoxantha 
range the Equat«ir and the Tropics. Ninety species belong to the continent of India, many to Nepal, 
the isles of Java ami Sumatra; among them are forms of tem|H.Tate as well us of northern climes.

ELA TE R1D .E .

This family presents us with types of form belonging Iwth to the tropical and temperate regions: the 
former, however, are few in number, when coitqKired with the latter. Several of the Nepalese Elateridce 
resemble our Dritish species, some so closely as to induce one to imagine that diffrtence of climate is the 
cause of 'urfety of the .species. Elater murinus. Jab. of England, is well repi-esented in Nepal by 
Elater ctenosus Hope ; and various species, which in Europe frequent the oak, alder, and willow, have 
Nepalese 'pecies nearly resembling them, and we have stated tliat there is a correspondence of vegetation 
between Europe and the Himalayas.

LA M PY R ID .E .
Pus&iiig the Cehrionidse, few examples of which occur in India, we arrive at the Lampyridte; and 

justly may tile East boast of its numerous and fine species, unsurpassed probably by those of South 
America. The warm damp of the jungle is ^leculiarly adapU'd to the habits of this family. Lycus and 
Omalysus, as well as Luinpyris, abound in the Himalayan range.

M A LACOD ERM ATA.
Bv some writers, the families composing this group are considered rare within the Tropics, and they 

certainly are more abundant in Nepal than Central India; and yet they are not of rare occurrence. 
Anisoteliis. Hofio, appears to be peculiar to the East. Several sjiccies of Malachius and Melyris etijoy an 
Asiatic and African clime.

g  3 C L E R I D .E .
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C L E R ID ^ .

By the family Clerid® abounding in the East, we arrive at the Ptinid® ; they, the latter probably, 
exist in Nepal; none, however, I  believe, have yet been discovered in India, the nearest locality where 
they are found being the Mauritius. T he Bostrichid® are, however, abundant, and it is not unlikely 
that the Faussid® commence where the Ptinid® terminate.

/
C U R CU LIO N ID .E .

Without entering at large into the geographical range of the numerous genera of this family, I  briefly 
state, that Nepal contains many tropical forms, as well as others, which are peculiar to temperate dimes, 
smne of them extending from the Himalayas, even to New Holland, particularly Sipulus.

PRIO N ID .E .

By the Cucujid® (common to India and Nepal) we arrive at the Longicomes. Prionus loves the torrid 
and tropical zones; some of the Himalayan species indicate an alliance to European types.

L A M IA D .E .'^

The largest, as well as the most beautiful species of this family, are found in Nepal. Lamia Roylii, 
Hope, is unrivalled in size; and L . Wallichii surpasses all others in !>e^uty and colouring; it is found 
in Nepal, Japan, at Singapore, and the Isle of Java. Ceram^yx, Callidium, Clytus, and Saperda, are 
predominant groups, and are found in all countries and climates. Many Nepalese species exactly 
represent our European types. ,

SAGRID.E.

Omitting Lepturid®, confined almost entirely to Northern Europe and America, we arrive at Sagrid®. 
Donacia occurs in Java, and we may expect to meet with it in Nepal, and other part? of India; if  not, 
it is probable that Sagra takes the place which Donada does in northern regions. Several species of this 

' genus are found on the Nympheac®. I  am doubtful if Sagra attaches itself to peculiar water-plants, or 
frequents the same as tlie former genus. Megalopus is found in Nepal, in Africa, as well as South 
America. CrioceHs also appears to be a predominant group, while Adoriumis confined more to Aria than 
Africa.

G A LLERU CID .E . V

Galleruca and Auchenia abound in Nepal, Haitic® are found throughout the world, and are intended 
probably to keep in check particular vegetation. In Europe, the genera Brasrica and Sinaj>is almost an
nually suffer from their depredations; they appear to abound more in light and sandy soils; and where 
lime is used instead of animal manure, the crops are less attacked.

C H R Y SO M E L ID ^.

Many of the Nepalese species resemble those of Siberia; others approximate closely to our European 
forms, go much so, that in many instances they appear like one and the sdf-.same Insect; and if not the 
same, they are certainly similar representatives of their respective countries, an<l probably hilfil the 
same offices and functions. Podontia and Phyllocharis seem peculiar to Asia and New Holland

EU M O LPID .E.

The Eumolpid® of India are not surpassed in beauty or splendour by those of South America: they 
seldom, however, equal the latter in size. Clythra and Cryptocephalus occur in the East, Ixrth of tliem 
abounding more in temperate than tropical countries; in Dr. Royle's collection there are found several 
undeseribod species from the Himalayas.

C A S SID ll) E
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C A S S ID ID ^ .* '

Alxtut fifty species of Indian Csssida have- come under my notice; some of the Nep^ese species 
resemble our English specimens, and may be parasitic on the thistle, aa they are ndth us.

C O C C IN E L L ID ^ .

Although I  described twenty new species fronr General Hardwkke’s eoliection of Nepal Insects, I 
find five others undescribed in D r. Hoyle’s collection from tlie Him al^as. Cocdnella 7-puncfats, Fab., 
apjiears common to Europe and Asia; at least the specimens ogree soe-xactly in every respect, that after 
a very accurate examination, no important difference can be found; and believing them to be the same, 
I  still cannot imagine that they have been imported into India by conmiercc. Endomychus may 
eventually be expected to occur in Nepal.

/  H I S P ID ^ .

Hispa erinacea is abundant in Nepal; and two undesra-ibed species are in Dr. Hoyle's collection from 
the same country.

T E N E B R IO N ID ^ .
Tlie transition from Hispidse to the present family by means of Sarrotrium is rendered easy. Hegeler 

and Tagcnia, common to India, appear to follow in successive order. Doth Upis and Tenebris are 
found in the Himalayas, and are abundant in the Trojiics.

P IM E L IA H L E .

rimelia has not yet been described as existing in India; last year I  reteiied two species from the 
vicinity of I’oona. Sepidiuni, Blajis, Eurynotus, and Opatrum, occur in the East; the first prefers 
the Southern Tropic; the two next appear at Bwibay, C'alcutt^ and Nepal; and the last is widely 
disjierhfd thiDughout (he East, ’̂a^sing Diaperida; and Coss^ihus, Ixjth of them common to Asia 
and Africa, we next meet with Cistefa'and Lagria: tlie latter apparently a predominant grsup. Pyro- 
ehroa, also, has liet-n discovered in Java.

H ELO PID^E.
Tills family is the grand receptacle for the various forms of Heteromera. Among the Indian genera 

we find Amarygmus, Cnodulon, and Platycrepis, with several true Helopidse, rivalling in splendour 
and magnitude those of the South American Continent.

•^ lO R D E L L ID .E .

Most of these Insects are parasites of the Hynienoptera, aiid abound in tropical climates. Their 
office is pmliahly to keep in check, and prevent the too rapid iiicivase of V’espidie and Bombida?: 
they are cummoa to the Old and New World.

*^CA N TH A RID .E.
The geographical ilistribution of this family is particularly iiitea-sting, as it contains those Insects 

which .are UK-d in Mwlicine, and denominated Blister Flies. Lytta giga^ Fab., is found abundantly 
in India, and also in Seneg.al; and there is little doubt that several species of iMylabris will be found 
romiiton to both continents. These vesicatory Insects of the Old World are replaced in the Newby the 
g -mis Tetraonys.

y  ST A P IIIL IN ID .® .

IJy tin- families Notoxidic and Scydina-nida-, we arrive at the Psdaphida-, and afterwards at the 
Bnielicl)tru. wliieli teniiiiiare the Coleoptera. Anthilephila and Notoxus occur in Nepal, ainl Scyd- 
m I'll •- in .1.11.1; « hill- various nflicr gem-ra of Stnphiliniihe are widely dispersed thi-oughout the East.

ON
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ON T H E  K EM A IN IN G  ORDERS.
Having entered fully into the consideration of 3-Jastern C’oleoptera, it is not my intention at prv-seiit to 

go into lengthened details of the remaining Orders. It is sufficient to state, that in all o f tlieni there will 
be found similar and corresponding characters as in the Coleoptera. W ith regard to identity of specie>, 
I  cannot help remarking, that of Lepidoptera, there appear to be a  much greater number of species, 
widely disseminated throughout the world, than of any other Order. In  Asia and Europe we meet 
with Papilio Machaon, Gonepteryx Rhamni; with some species of Colias and Ponlia, with Vanessa 
Atalanta, and Cynthia Cardui; and to these might be added, several identieol Spiiingid®, particularly 
Acherontia, Atrcqws, Deilephila, Celerio, and Sphynx. Among the Noetuidse, GeometridaL’, Tortricida', 
and Tineidse, mat'y species will also be found inhabitants of both cimtincnts. In the Orthoptera, some 
Ottyllidas are common to countries remotely situatetl, which may pjtrtly be accounted for by tlie migratory 
habits of these Insects; and the same remarks may be applied to tlie Sphingidre. Among the Ulattidat, 
severed tropical species range widely ; some of tliem have become naturalized even in a northern climate; 
and it is no uucotnmon occurrence to find Indian, Brazilian, and New Holland, species in a high state 
of perfection alive in the houses of London; and among the Eastern Neuroptera, there occur various 
Libeliulinse and Hemerobeid®, closely resembling our English species.

Among the Hymenoptera, may be noticed the universal ranger, Evania appendigaster, ever attendant 
on Blatta; some Icheumunidte, Crabronidae, Api<i®, and Vespidae, all of them presenting identical 
species with those of our own wjmitry. In  refening to the Diptera, I  need only mention the wide 
range of the Orange Fly, the same in England, India, and America; the Gnats and M<isquitoe«, 
common to the four quarters of the globe, alike the pest of the Indian and Lajdander; and, lastly, 
various species of Musca, as widely dispersed as the half-domesticated sjwrrow of Great Britain. 
Passing by the A p t ^ ,  and the various parasites of birds, quadrupeds, an<l of man himself, we shall 
find also aotolig the Hemiptera, several identical species of Peritatoma, Reduvius, Tetyra,. besides 
Cimex lectularius, the scourge of all countries and climates. It does appear, then, from the above 
Analysis, that Asia and Europe have many Insects in common, and probably other parts of the world 
witt eventually be found to present not only similar genera and representatives, but also the same 
identical species, subject to the modifications of climate, and other external circumstances.

CHARACTER o f  HIMALAYAN IjlNTOMOLOGY.

The character of Himalayan Entomiilogy is twofold, Asiatic and European ; and the intermingling 
of forms of temperate and tropical climes is one of its most distinguishing peculiarities. In  its valleys 
(probably influenced by the lieat and moisture of tlie yungle) southern forms {iredominate over northern; 
and it is not unlikely, that to the uninterrupted' belts of jungle stretching along the mountain ranges, 
we may partly trace several tix^ical phy ty vorous genera far beyond their apparent natural limits. Some 
carnivorous Insects are also found ranging far to the north in the Himalayas; no example of which is 
Anthia 6-guttata, a well-known native of the Tropics: the specimens, however, are mere dw;«rfs, 
compared with those of Peninsular India, a fact which may Iw regarded as a proof, that Aiuliia has 
here reached its extreme Emits, and consequently will soon disapjwar (hs is the case) atid be represented 

• by another type, fulfilling the same functions, only under a difierence of form. Tlie following genera 
of Himalayan Insects, selected from many others, will evince their tropical relationship. Among the 
Cicindelidie, Colliuris appears; among the Carabidjr, we find Desora, Omphra, and Cyclosomus; 
amqgg the Lamellicumcs, Euchlora, Mimela, and Dicmnoccphalus; and to these may l>e added, 
Anisotelus belonging to Telophoridac, and Podontia and I ’iiylkicbaris to the Chrysoinelidic; all of

them

    
 



H IM ALA Y A S A N D  O P  IND IA . li

them attached to warm countries, and soirc, indeed, are seldom found but within the Torrid 
Zone. I t  is needless to state many genera from the Himalayas evincing nn affinity to European 
types;* some few, however, are worth noticing, such as BrosChus and true Carahus, Gootrupes and 
Piinelia: the two last have been declared by high authority never to be found in India. Regarding 
identity of Insects occurring in the Himalayas, as well as in Europe, there are several species of the 
following genera of Coleopters, namely, Elater, Meiolontbn, Chrysomela, Cassida, and CoccinelTa, 
which I  cannot help thinking are the same as those of England; particularly as the vegetation of tite 
two countries greatly coincide, for in very many cases, genera, and iu some instances the self-same species 
of plants have been recognized. Among tlie carnivorous Insects, I  believe that Dermestes lardarius, 
and vulpinus, Corynetes violaceus, and rufipes, and some of the dtaphilinidse, are essentially tlie same in 
Europe and the Himalayas. Of Lepidoptera, 1 figure Papilio Machaon, because it is evidently the same 
as what we meet with iri England; the same remark will apply to Vanessa Ataianta, and Cynthia 
Cardui. The F i’ench entomologists are inclined to regard the Insectsof widely separated countries as 
distinct species; I  wish to esteem them as varieties, and I  cannot help thinking, that as iilimtity of 
Plants has been satisfactorily proved by Dr. Boyle, so also we may believe in the identity of Ipsects in 
regions widely removed from each other. At any rate, alioiild these varieties eventually prove distinct 
(which may be ascertained, I think, in the Lepidoptera onler, when we become better acquainted with 
the oval, larval, and cbrysalidous stages), yet tlie diflei’erces will ever he so slight, that we cannot sepa
rate or distinguish them in the imago state with any degree of certainty. But whether they be accounted 
species, or only varieties, we see the grand object of Uieir creation, in their fitness for performing cert.iin 
functions which are assigned them; one of these is, to keep in check the luxuriance of vegetation and 
to restrain it  within due limits; another may be, that these puny agents may fecundate the flowers, by 
carrying the fertilizing pollen from tree to tree, and thus 1w the means, in one case, of promoting vegeta
tion, us in another they are the agents of its destruction.

E N T O M O L O C i l C A L  C H A R A C T E U  o f  I K D I A .

From the foregoing Analysis, I  have no hesitation in asserting that the pervading character of Indian 
Entomology is uniformity. I t  is true that we meet with numerous genera, both of tropical and temperate 
climes, us-sociated together; the former more abundant, the latter less freqiienf(as wo might naturally 
e.vjwct) than in the Himayalas. There is, however, a greater intenningliiig of forms tlian at first sight 
would be readily imagined ; but when we fake into our consideration, that many of the species resem
bling ihoNe of Eurojn* may have been captured on the mountain range.*, at a considerable elevation, we 
may partly account for it. This attempted explanation, however, is not always available or satisfactory ; 
for in the hcateii valleys of the East, we find many European types and species, in numbers sufficient 
to excite our astonishment. I t  will appear, then, that, many species taken in temperate and northern 
climes, are not confined to them, and that the range they enjoy is very eon'iderublc, extending not only 
over the Old W orld, hut also to the New, As wc advance from the Poles ti> the Equator, vegetation is 
more luxuriant, in proportion as heat increases, and the quantity of work assigned to Insect races is 
proporiionutcly increased. Is it not natural to imagine that the funetiooB performed by them in a colder 
climate, woidd in a wanner one require increaseil exertion and capabilities? I t  does not follow, because 

find new lyix-.s of form in tropical countries, and new genera of siqrerior bulk and power, and more 
uljuiidant ill individual!-, that therefore they neces.sarily replace the old ones, and arc to perform the

duties
:  mill, tliBt rariiius Himalayan genera closely B;iproxiniate Siberian forms, i 
n the Altaic chain of mountains, particularly some Cbrysouieliilte, I believt

I that some of the species described by 
0 be indigenous in both regions.
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duties peculiar to both regions; both may live and thrive together, and abound in the same countries, 
and will eventually be found to do so. When the genera of temperate dimes appear within the Tropics, 
I  see no reason why they may not have the same functions assigned them there, as in colder latitudes; 
but when we find new types of form, and a more powerful organization, with the size of the Insects 
greatly increased {as Is the case in tropical regions), does it  not almost naturally fiillow that they are 
intended solely for those regions, and for the increase of work they are there destined to perform ? To 
return, however, to the subject of uniformity of entomological character throughout the Peninsula and 
the East, I  think it probable that it is in a great measure to be accounted for by the general uniformity 
of its temperature, vegetation, and soil; there may, indeed, be other causes, which particularly influence 
it, but these may be esteemed the most essentiaL When we look to the »nge which genera here enjoy, 
it is very considerable: in part of the Himalayas, at the extreme southern points of India, in the West, 
and even in its Eastern Isles, there is one pervading character, evincing every where the prevalence of 
tropical genera. T o speak more specifically, in Nepal and the southernmost extremity of the Mysore, and 
in Ceylon, at Bombay, and at Madras, at Calcutta and Singapore, in Japan and Java, with the rest of 
the Polynesian Isles, the majority of the same types abound; and what is of more consequence, a great 
majority of the same species also occur in roost of the above-mentioned regions. Having noticed the in
termingling of genera belonging to Europe and Asia, we may probably find a slight accordance elsewhere. 
Now, if we turn our eyes to Africa, we shall there find a considerable similarity in the entomology of this 
quarter of the globe with that of A sia; and this resemblance between the two countries will be reatlily 
seen by the short annexed list of some of the more particular genera, which are common to both of them. 
Among the Carahidae occur Anthia, Orthogonius, Trigonodactyla, and Siagona. Among the Lamelli- 
cornes, Epirinus and Popillia, the conical Buprestidas and the extraordinary Paussidsc, which last are 
chiefly found only in these regions; and to these may be added, as well as n»any more, the genera Melyris, 
Megalopus, Sagra, and Adorium ; Doryhis, among tlie Hymenoptera, and Diopsis among the Diptera. 
Passing from genera to species, we shall find that precisely the same occur in botli continents; among 
the most conspicuous, 1 shall mention but a few, namely, Copris Midas, Sabmus, and Pilbccius, Cetoiiia 
cornuta, and Lytta gigas. Even supposing that no identical species occurred, which were common to 
Asia and Africa, yet we could not help observing the very remarkable similarity in the representatives of 
each ; one example of which is, Ateuchus sanctus, which very closely resembles the celebrated Sacred 
Beetle of fhe Egyptians, the object of their worship, hy some regarded as an emblem of fertility, but I 
think more probably that of eternity. Before concluding my remarks on the similarity of Insects found 
in Asia imd Africa, I  cannot help expressing a wish that some individual may b e  induced to develope 
the character of the entomology of the& gigantic regions more thoroughly than has yet been attempted ; 
or there is an ample field fenr research and speculation. W e shall feel much indebted to him, if he will 
explain how the Copridte were transported from one country to another, and liow they reached the island 

of Ceylon; how also Cetonia cornuta, which is taken on the banks of the Gambia, became an inhabitant 
of India. Lytta gigas may have travelled by land, and perliaps the Copridie following the track and 
droppings of the camel, may have pursued the same route. Let him descrilie tlie sands of the desert 
and those in the vicinity of the Indus, give u»ja comparative Fauna of the Ganges and the Nile, record 
the varieties of temperature, the character of vegetation, and the genera peculiar to the different soils- 
Let him do this, following the steps of the celebrated Forskal, and be indeed will advance the objects 
science, deserve the thanks of the present generation, and«emmand the respect of posterity.*

• By pursuing tUe course recommended by Mr. Hope, a natiiriiliBt would be enabled, not only to display the conn<-ction between 
soil, temperature, and vegetation, os well as the animal furma which the latter supports, bu t also prove the advantages ul studying 
the natural sciences in connection with each other, and be enabled to explain something of the laws which influence the geographical
diiitsibution of plants imd animals.—J . F. R.

    
 



H IM ALA Y A S A N D  O F  IN D IA .

DESCRIPTIONS OF INSECTS FIGURED IN PLATES 9 AND 10.

B t  J . o .  W ESTW O O D , E8«».,FJ..S.

O R D E R  D E R M A PT E R A  LEA CH .

FAUity F ohpicwlid^ .
P0BPICCH.A M aceoptoa, Westw.

Forficula luicropys^ («rrore sculptoris) in Tab. 9, iig. 18.

Picco^nigra, punctata, abdomine aeneo submicante, mar* 
ginibtie thoracis, tegminifmsi|ue rufescentibus, forcipc( j )  
longissimo valde curvaCo, e t gracUi;  (  $ )  fere recto tenuiS'

Long. C orp. (forcipc excluso) g  lin. 6  9 lin. 5.
AU genus Forficulani (siricte sic dictum Servilleo) apper- 

tine t, s ta tu ra  fere Porficulte auricu laris e t paullo robustior, 
caput nigrum punctatum, ioipressionibus duabus anticis 
inter ocuJos. A n tenna ^ mutilatie) 13-articuIatte
gracites rufcnceotes, artlculis basulibus obscurioribus.— 
Pruthnrax pliinus antice vix emarginatus, lateribus antice 
rectis, postice rotundatis, ntger punctatus, margine tenui 
ru fesccn ti; forcolis duabus rotundatis, antice impressus.— 
Teiiuiim  piceorefcscentia, punctata, ponio alarum detecta 
conculor. Ahiitimcti nigro*picuni punctatum xneo sub- 
mican<<: scgniento penultiinu tateralitcr e t anguluriler 
producto ( i t )  nut siinplici ( 9 ) .  Forceps ( £ )  ntger valde 
elonfiatus, gracilis ad basin, valde externc curvatus, in 
medio, dcntibiis duobus parris in ternis instructus, apicc 
hursum e t exterius producto, aciito ( 9 )  ciongatus tnulto 
gratilior, rufcscens fere rectus et inermis.

O R D E R  L E PID O P T E R A  LINN .
D IIIR N A . FaMILV PAPlUONtDiE.

P apim o M achaox, Linn., Tab. 10, fig. 4.
This handsome butterfly, like V anessa .4ntiopa, and 

A talanta, Cynthia Cardui, mid some others, aflbrds an 
instance of wide geographical range,* rather than of repre
sentative structure, since the individual figured cannot be 
regarded as specifically distinct from the European speci
mens, which dilTer amongst themselves in various slight 
particulars, as the  size of the dark  bars, and spots, &c. 
I t  may, however, be noticed, tha t the  specimen figured 
has th e  small oval black spot near the  extremity of the 
anterio r wings almost entirely isolated, the large basal 
black portion of the same wings is very strongly covered 
with yellow powder, whilst the black lunules o f  the poste. 
rior wings are  not nearly so much powdered with blue 
bloom, as in the ordinary English specimens.

FaM. N¥MPHALID.£.
P aphza Faraeekta,  Horsfield. Lepidopt. Javanica.

N o. S, plate 6, fig. 4. Sine descript. Tab. 10, fig. 3.
Papb. alis anticis ad apicem acutis, posticis subcaudafis; 

antieis supra ad basin csruleis, fascia obliqua lata fulva in 
medio, apieeque nigro; maculisque duabus parvis albis 
(uua discoidali, altera apicali) ornatis; posdci.s cteruleis.

The preceding characters, drawn from the upper surface 
of the  wings of this remarkable butterfly, will suffice for its 
determination until tlie publication of Dr. Horsfleld’s des
cription, The under surface of the wings are, however, 
much more remarkable, bearing a most striking resemblance 
to  a pale dried leaf; the deception being much increased by 
the  form of the wings, when brought in contact by the 
Insect, whilst sitting upon a  flower in the sun-shine, the 
short caudal appendages giving rise to the idea of the stalk 
of the  leaf, thus completing the delusion.

D IV IS IO N ? ------------ ? Fam. Z yg.en id®?

Genus CampyloteS, Westw.

Genus anomsium, H eleon* e t Anthonoyz* Stv- Oym- 
nunto cerseque Guer, affine, aim oblongs, subovales, Inte
gra?, nervis apicalibus valde curvatis, antics celluia discoi- 
dali clausa nervos duos poslice emittens, quoi um exterior 
trifurcatis, posticse etiam celluia discoidali clausa, nervo 
recurrente intermedio bifurcato. Corpus jiarvijm abdomine 
gracili, pone alas baud protenso. Caput parvutii. Ocelli 3. 
A n tenns gracilcs biramoste. Palpi brevissiiui supra baud 
discernendi, maxill® elongat* spirales.

Campylotes histjuonicus, Westw. ,flJneus, alis ad costam 
rufo— , intelne flavo-lineatis, maculisque apicalibus albis.

Tab. 10, fig .l. Long. Corp. tin. 11.Expans. alar. unc. 3.
Habitat in Nepalia. Hardwicke; in Moniibus Himnla- 

yanis, Roylc.
Corpus nigro-mneuni, palagris muculisqae abdominalibus 

lateralibus flavia. Aim antiem mne%, costa, fasciieque 
duabus discoidalibus rufis, fasciusque tribus internis per 
totam  longitudinem alarum currentihus flavia; maculis 8 
vcl 9 (apatiura inter nervos apicales occupantihus) albis. 
Aim posticse similiter coluratm, a t maculae terjiiinalcs flavo 
ornantur.

This remarkable Insect appears to be the extreme type of 
a very numerous Indian group o f  Lepidopcera, to which 
belong the species named Capys pectinicornis, Tbnilo, and

* Messrs. GorUrt and Lstreille, in the EncyclopWie Methodlque {vol. IX ., Art. Papillon) state, that Pap. Jfachi 
n Syria and Egypt.

IS founil
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Rhodope. I t  is impossible to decide upon tbmr real sffini- 
ties, until we obttun a knowledge of the metamorphoses of 
some of the species.

O RD ER O RTH O PT E R A . Fam. MAXTiras. 
Mantis Ro.vlii. Hope, MSS. Tab. 10, fig. 5.

ORD ER H Y M E N O PTE R A . Section PopiroBA.
F aM. CHAt,ClDII)£.

D i RKINUS HiMALAYAVtrS, Westw.
Niger, pedibus 4 anterioribus, tarsisque posticis rufes. 

centlbue.
Capitc obtuse bicornuto.
Habitat in Himalaja. Tab. 10, fig. S.
Long, coi'p. liii, 2- Exp, alar. lin. 3.
Caput nigrum punctatum , antice obtuse bicornutum 

antennarum articulo primo nigro (orticulis reliqu/s dete- 
ritis). Thorax fortiter punctatus; metathorace 4 lineato et 
ad latera, angulariterproducto. Abdomen breye depressum 
thoracis latitudine. Pedes 4 anteriares rufescentes, 2 pos- 
tici nigri, tareis solummodo rufescentibus.

Obs. In  bac specie panes oris Talde elongats, labro 
oblongo-ovali ciliato, mandibiilis inter se similibus, graci- 
libus, sub apice dente iiiterno unico armati.s.

O R D E R  H E T ER O PT E R .4. Section L onoiiabbes.

Fa H. ScUTSLLCBrOA.
ScOTELUSSA PoLCHELlA, HopS, MSS.

Caruleo-nigra vel-»neo, nitida prothoracis disco antice, 
e t margioe postico seneo vel eupreo tincto, scutello aureo 
viridiqite inteati, fascia transversa basaii, aheraqiie centra!! 
obliqua, (in medio interrupta) e t maculis tribus rotundatis 
(postice e t in triangulum positis) csruleo-nigris.

Statura fere Scufeller® maune a t panUo minor, scutelloque 
abdomen omninoobtegenti. Sciitellei® Stockeri ai&nis at 
robnstior. Antenn® arctctilis duobus basalibus brevibus 
equalibus. Stio. 3do. fere duplo longiori, ultimo omnium 
longissimo.

Long. corp. lin. 5. lat. lin. 3. Tab. 10, fig. <>.

F aM, PENT.ATOMIDiE.
M eoarhvnchus T bansvebsalis, Westw.

Fusco-niger, capite acute bicornuto, aogulisque anticis 
thoracis acute antice productis, prutborace s:c scutello 
transverse striatis, parte coriacea hemeiytrorum nigra, 
tenuissime punctata, metubranfi apicali albida, antenn® et 
pedes nigri.

Long. corp. lin. 7i- lat. lin. 3 L  Tab. 10, fig. 7«

O RD ER H O M OPTERA . Section Saltatoria .
Fa h . AcADin.3.

C icada SuLPHtraBA, H ops, MSS.
Nigra, cepite thoraceque sulphureo maculatis, alarum 

dimidio basnli suipbureo, parte antiesrum sulphurea, &scia 
obliqua nigricanti divisa, apicibusque fuscescentibus.

Long. corp. unc. l i -  Expans. alar. unc. 3 | .  C. pulcbella 
in  Tab- 10, fig. 3.

Affinis Cicad® maculat®. Caput nigrum orbitu intem o 
oculorum sulphureo; thorax niger maculis 8 sulphureia 
abdomen nigrum segmentorum raarginihus pallidis. A Is  
antic® costa sulphurea, maculaque ovali maxima (plus quain 
dimidium besaie alarum occupante) sulphured fascifi obliqua 
tenui nigra internd den ta tad irisa ; apice fusco nerpis nigris

Al® postic® ad basin sulphure®, ad apicem fuse® nervis 
nigris; pedes nigri.

O R D E R  D IP T E R A . Section P opipaba.
F a h . H iffoboscid-S.

H ippososca Macdi.ata .
Thoracefusco, flavo variegate, scutello nigricanti, maculis 

tribus fiavis, media raajori, femoribus tibiisque posticis ad 
apicem fuscis.

Hippobosca equina; “ ,ex India orientali paullo major, 
thoraceque magis albo variegate, a t vix distincta.”  Fab. 
Syst. A n tl.p . 338.

Hippobosca maculata, Leach, “  On the  genera and species 
ofEproboscideousInsects.”  W ernerian Trans, vol.ii.p. 549.

Long. corp. lin. 4- Expans. alar. lin. 8J. Tab. 10, fig. 10.
Caput fiavum, oculis iulvis, lined longitudinal! inter oculos 

fusca. Proboscis nigra. Thorax fuscus, maculu magna ad 
anguloa auticos flavescenti in medio fuscu; fascia parva 
central! lunulisque duabus in medio conjunctis posticis 
fiaveecentibus, scutello nigricante maculis tribua fiavis media 
major!. Abdomen fitscum, punctatum, marginibus rufes. 
ceutibus. Pedes fiilvescentea tarsis omnibus femoribus 
tibiisque posticis ad apicem fuscis.

F a u . N tctebibid^ .
N vctebibia R otlii.

Obscure nigra pedibus fuscescentibus elongatis, vix 
cotnpressis, coxis anticis brevibus, abdoioine ovnlo, conico, 
depresso, 5>articulato, apice subirtiacato, styJis duobus 
incurvis subtus armato, capite compresso.

Long. corp. lin. 1 |.
Habitat in India Orientaii. Tab. 10, fig. 9.
Nyet. Roylii. W estw. in Trans. Zool. Soc. I .  p. 290-5.

O R D E R  CO L B O PTE R A .

Cetonza R d tu i,  Hope. .
Long.lin. 12. lat. lin. 6 . Tab. O .fig .l.
Nigro-viridis thoraec flavo marginato elytrisque quatuor 

maculis fiavis notatis. Clypeus quadratus. Antenn® nigr®. 
Caput quadratum punctatum. T horax cupreis marginibus 
externis elevatis, linca<|ue flava utrinque externa, disco 
fortissime piinetato. Scutellum magnum postiee decituui. 
Elytra nigro-virescentia maculis quatuor fiavis notata, bin® 
fere rotunJac® ad basin posit®, bin® all® reiiiformes ante 
apicem locat®. Corpus infra nigro-®ncum segmentis abdo
minis utrinque aurantiis capillis obsitis pedibusque cunco- 
loribus.

I d M us. Dom. Royle; in montibus Himalay® captus

G eOTBUPES OaiENTALIS-
Long. lin. 10. la t. lin. B}. Tab. 9 , fig. 2
Violaceus thorace sparsim punctulato, elytris striato- 

punctatis, pedibus supra nigris, infra violaceis nitidis. 
Antenn® pice® capitulo fuscanci, thorax violaceus lung}- 
tudinali aerie punctorum id medio posica, variisaliis sparsim 
dispositis. E lytra striato-punctata striis quasi vermibus 
erosis. Corpus infra violaccum nitidum, femoribus posticis 
uni-spinosis, tibiis pilosis, tarsis cbe.'isquepiceis.

This singular species approache.s very closely to  some of 
our British species, and is probably from a high elevation 
of the r.iL.Aiajan mountains.

In  Mus. Dom. Royle.
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O nthofhaous P hakieoides.

Long. lin . 4 i .  lac. lin. 2 i. Tali. 9, fig. 3.

Niger obscurus, clypeo comu refloxo abrupte truncalo, 
thorace phanafoformi, postice lateribus id spinain obtusam 
productis, femofibus luteis. Antennae pice% ctipituio fus- 
c a n ti: clypeus hexagonus cornu reverso abrupte Cruncato, 
thorax fere quadra tus; punctatissimus, punctulis eroais 
tuberculo antioc, fossulaque postice in medio marginis 
impressa, angulia posiicis in spinas productis. Scutelium 
parvum nicidum. £ ly tra  striata. Corpus subtus atrum niti> 
dum punctatum . Pedes femoribus luteis, tibiis tarusque 
nigropiceLs.

This singular Insect will, at some future period, form the 
type of a  new genus : in form it unites the South American 
Flianceus, und the  widely*diaseniinated genus Onthopbagns.

L uCAXUS LuJJIi'EB.
Long. lin. H7- lat. lin. 10. Tab. 9, fig- 4.
.^neo-piccus, areolo tomento aspersus, mandibulis exser* 

tis unideiltatis, dcnticulisque minoribus instruciis, apice 
bifurcatis. Clypeo defiexo lunifero, femoribus castaneis.

Hub. in Montibus Himidaym; in M us, Dorn. Royle.
This Insect appears to unite in itself the  characters o f 

the  Asiatic and European species, th e  la tte r rather predo
minating over the form er: it is one o f  the  finest forms of 
the  Himalayan Fauna.

L a.MIA W a LLIC'UII.

Long. lin. Ifi. lat. lin. 5. Tab. 9 , figs, and 6.
Viriitisericeus, AnCemiia penicillalia, elytris trihus fasciis 

nigris, bini.Mjuc penicillis dorsalibus ornacis. A ntennx 
corpore longiores e t nigro-virides, prime articulo sub- 
penicillato, tribus sequentibus atris, penicillis magnis 
pilnruni barbatis, e t reliquis pubesccntibus, ultimo tanicn 
pubescentia ilensiuri tcctu. T horax viridis, spinosus. 
E lytra oni.-ita liibus fasciiii »i\ sutiirnm attingentibus, una 
in medio clytrorum, secunda inter mediam etapicem , ter- 
tiat|uc binis [icnicillis dorsalibus interrupta. Corpus subtus 
nigro-viicns, sanguinca pubescentia aspersum. Segmenta 
quatuor abdominis sanguineo colorc fuenta, ultimum omne 
uutcni viridu c t nitidum. Pedes viridi-pubescentes, femori
bus iiiaculii rufa notatis, tarsisque infra flavis.

I t  is impossible to  describe accurately the  beauty of this 
Insect; the  sericeous covering, in different lights, imitating 
the  various tints o f  opal, while Che dark fascia: flssh with 
the iridescCDce of Labrador felspar.

PORUS, Hope.
I Stexid.s , M.L.
(LuuoirAt.Fi, Lat.

Corpus obtongum fere parallelum subdepressum. Caput 
mediocre oculis magnis Uteralibus. Antennse crasste 
articuiis transversis. Mandibulte acucm dente interior! 
armaUe. Labrum transversmn integrum ciltatnm. M axilis 
clongaCm bilobatm. Palpi maxillares longitudine mediocres 
articulo 3tio. longo clavato, ultimo minimo. Labium 
elongstum apice hinceolato, paraglossis latcralibus. Paipi 
labiales breves, articulo ultimo parvo cornco. T horax fere 
circularis. Abdomen elongatum marginatum. Pedes sim- 
plices. Tibia; calcaribus binis anoatae. Tarsis articuiis 
simplicibus.

Poatrs ocHBACins. Long. lin. 4 .1st. lin. | .  Tab. 9 , fig. ?. 
E iy tris punctatis antennis fuscis, mandibulisque ad api- 

cem iiigrig.
H ab. in Montibus H im alaya; in Mus. Dom, Royle.
This genus somewhat approaches our European Evtes- 

thetus.

A PH O D IU S.

A fhosius iBBEOutAais, Hope.

Long. Hn. 4 , lat. lin. 2. Tab. 9, fig. 8.

Flavus thorace nigro, elytris subaurantiis, fascia media 
maculis quatuor nigris, pedibusque piceis. Antennte piceo 
capitulo fusco. Caput angulis anticis oblique truncatis. 
T horax niger nitidus punctatus, angulis anteriorlbus ilavis. 
E ly tra  flava, seu subaurantla, fascia media irregular! nigra, 
binis maculis humeralibus, binisque aliis fere ad apicem 
iocatls concoloribus.

H ab. !Q Montibus H im alaya; in  Mus. Dom. Royle. 

A N ISO TELU S, Hope:
TBL£Fa0R10.S.

A n te n n a  articulo Imo. crasio, reliquis multo crastiori, 
9-10 obconices magaitudinc paiiUilnui crescentibus 
ultimo majort o rato apice actito. Mandibnia valde acu ta . 
M axilla membranacea lobo unico intus tomentoso. Palpi 
articulo Im o. minimo, Sdo. et quarto aqualibus, ultimo 
subsecuriforme. Mentum transrersum. Labrum membra- 
naceum fere rotundatum. Palpi labiates breves, articulo 
ultimo majori seeuriforioi. Caput transversum oculis 
prominulis. Thorax transversuslateribusrocundatis, angulis 
posticis aentis elevatis. E lytra sicut in Telephorls, in medio 
iionnihil dilatata. Tarsi 5-articulati, articulo penultimo 
bilobuto.

A nisotelus Biuacvi.atvs, Hope.

Long. tin. 4i.,laC. lin. 2. Tab. 9, fig. 9.

Lividus, elytris S-inaculatis. Aiitennm articulo primo 
testaceo, reliquis fuscis. Thorax rufo-testaceua nitidus, 
elytris pallidioribus macula ovali nigra in singulo fere ad 
apicem pcsita. Corpus infra testaceum.

Hab. in Montibus H im alaya; in Mus. Dom. Royle.

E lateb Cyakofteuiis, Hope.

Long. lin. 4J., lat. lin. IJ . Tab. 9, fig. 10.

Cyancus, antennis fuscis, marginibus thoracis pedibusque 
rubris. Caput nigrum antennis fuscis. Thorax in medio 
nigro-cyaneus, marginibus lateralibus rubris. E lytra striato- 
punctuta dlibpubescentia. Pedes nibri.

Hab. in Montibus Himalay®; in Mus. Dom. Royle.

R ifiphorus A picalis.

Long. lin . 3  ,la t. lin. 1. Tab. 9. fig. 11- 

Rufuc, thorace pedibusque nigris, elytris fiavo-rufis qua- 
tuor maculis notatis. Caput atrum ramo antennarum piceo, 
foliisque nigris. Thorax concolor. Elytra llavo-rufa, basi 
nigrofasciaCa, maculis binis fere mediis, apicibusque cor- 
poreque infra nigris.

Hab. in  Montibus H im alaya; in Mus. Dom. Royle.
h 2

    
 



MEMOIR ON THE MAMMALOGY OF THE HIMALAYAS.

B t  W M . O G IL B Y , E s a .,  M .A .,

Fellow o f  the R oyal Astronom ical, Geological, Linnecan, and S ta tistica l S o c ie ties; 

Secretary o f  the Zoological Society.

I n the early part of the year 1833, Professor Royle put into my hands an extensive Collection of 
Zoological Specimens, made during his excursions through the Western parts o f the Himalayan 
Mountains, of which the rich Botanical results are now in course of publication, with a request that I 
would furnish him with a Catalogue R a iso n n e e  of the different species of which it contained the spoils, 
to be added as an Appendix to bis work. Whilst occupied in this easy and unostentatious task, various 
observations presented themselves, which induced me to propose to my friend a slight alteration of ]iis 
original plan, so as to embrace a general outline of the Mammalogy of the Mountaiii Regions of 
Northern India, for the purpose of exhibiting, at one view, the intimate relations which I  soon 
pei'ceived to subsist between the animal productions of this elevated and extensive mountain chain and 
those of Northern Europe, Asia, and America. I t  soon became obvious, in fact, that the Zoology, 
like the Botany of the Hills, differed essentially from that of the sultry plains of India, which skirt 
their southern base; that, though occasionally mixed with tropical forms, it was, upon the whole, of a 
character closely resembling that of the more temperate and northern latitudes; and that the insulated 
position of these remarkable mountains, exhibiting, as they do, the rare and interesting phenomenon of 
a  temperate and even a boreal climate on the very confines of the tropic, where the summer heat is 
necessarily greater than even under the equator itself, gave an importance to the inquiry, as connected 
with the geographical distribution of Animal Life, which promised the most important results. The 
nature of the problem, indeed, and the very different conditions of Animal Life, as compared with that 
of Vegetables, forbade me to anticipate the discovery of laws of distribution in the Animal Kingdom, 
so definite and circumscribed as those ^hich Baron Humboldt has established with i-egard to P lan ts; 
the principle of animality, if  I  may be allowed the expression, possesses an innate power of adaptation 
which renders Animals in some measure independent of climate, particularly as compared with Vegetables, 
and which increases in proportion as we ascend in the scale of life; but I  felt tiiat if  any such laws of 
geographical distribution prevailed in Zoology, they might naturally be expected to be exliibited most 
clearly and unequivocally on a theatre like this, and therefore that the opportunity should not Ik; 
neglected of investigating the circumstances of a problem which appeared to promise so much scientific 
interest.

From the observation just made, v ix . that the power which all animals possess, in a greater or les' 
degree, of adapting themselves to different varieties of climate, and of withstanding, uninjured, the 
effects of temperatures foreign to their natural habits, increases in proportion as we ascend from the 
lower to the higher tribes, it will be seen that the Mammalia—the class which I  had undertaken to 
review—form one of the most unfavourable groups for the discussion of this important <j[uestion. 
Indeed, were it not from their limited powers of locomotion, they would be the very worst of all. 
because their high position in the scale of life, and the superior intelligence and resources with which
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it endows them, necessarily protect them against changes and casualties, which would prove fatal to 
more simply organized beings; but, deprived of the powers of flight, ordinary Mammals have not the 
means of traversing the wide deserts aud oceans, which separate the habitable portions of the earth: the 
nature of their locomotive powers consequently coniines them to particular regions; and, in spite of the 
more favourable circumstances of their physical organization, their more varied resources and superior 
intelligence, they afford better materials for studying the problem of geographical distribution, than 
the kindred class of Birds, whose faculty of rapid flight enables them to set oceans and deserts equally 
at defiance, in pasring to the most distant quarters of the globe, and, as it were, to choose their own 
temperature and climate in the boundless fields of air. Hence it is that the circumstances of the impor
tan t problem of geographical distribution are less favourably presented in Ornithology than in Mamma
logy ; but, with this exception, the observation above made holds good throughout all other classes of 
animals, and the simplest tribes will always be found to present the most certain results- Insulated 
families also occasionally occur, which possess peculiar advantages for the prosecution of this inquiry; 
as, for instance, in the case of fresh-water Fishes, than which I  am acquainted with no other group of 
animals so well calculated to illustrate the laws of geographical distribution, or so likely to repay a 
careful study under this point of n ew ; and I  am only surprised that no competent Ichthyologist has 
hitherto (Kcupicd himself with so promising an inquiry.

The only other principle which can well be regarded as influencing the geographical distribution of 
Animals, v iz .  the dispersion of Plants, upon which all Animals live, either mediately or immediately, 
is obviously sulrordinate to that of climate, with which it has been shown to be most intimately 
connected. On a limited scale the distribution of particular species may be seriously affected by the 
influence whicli civilization and cultivation produce upon the face of particular countries; wild animals 
necessarily disappear witli the woods and forests which afforded them food and shelter; the Wolf, the 
Bear, and the Beaver, have thus disappeared from our own covmtry; the Capercalzie, exterminated about 
a century ago, is once more spreading rapidly over the pine forests of Scotland; but these are partial 
cases, which do not bear upon the general problem of geographical distribution; and it is obvious, that 
upon the great theatre of nature, tilimatc and temperature are the only laws which regulate it, limited, 
indeed, by the physical structure of the animals, as has been already observed, and by their powers of 
transporting themselves to distant regions. Hence it is that terrestrial and fresh-water tribes are more 
favourable for this study than marine or pelagic; though even among the latter, the comparative 
simplicity of their structure, and their consequent susceptibility- of changes in temperature, render the 
habitats of cliflerent genera and sj>ecies more definite and confined than might otherwise be expeted. 
Of the former, jigain, land and fre.sh-water Mollusks being among the most simply organized, are conse
quently most limited in p in t  of range; the species of Insects are almost equally confined, unless in 
the c.ase of certain tribes, wliich are susceptible of being transported to distant countries in wood and 
other extraneous sulwtances; next follow Reptiles and fresh-water Fishes; and, last of all. Birds and 
Mammals; the former, as already observed, having an almost unlimited range of habitat, from the faci
lities which they derive from their powers of flight, of p ssing  to the most distant quarters of the globe. 
The common Sparrow, the S n ip , and the Woodcock, for instance, are found in the Himalayas and in 
Japan, as well as in the North of E u r o p ; nature has endowed these birds with means of traversing the 
aritl climes and extensive deserts which intervene between these localities, which she has denied to 
Quadrupeds; and hence we must not expect to find the Badger and the Fox so widely distributed as 
the Owl and the wild Goose. But if  the same species of Mammals are confined to particular regions, 
tlie great question still remains, whether similar regions, wherever situated, or however separated from 
one another by intervening seas and deserts, produce kindred or analogous speies of Mammals ? and it
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is the general solution of this question in the affirmative, as far a t least as the great continents of the 
globe are concerned, which renders the Mammalogy of the Himalayas so interesting in this point of 
view. W e have here an insulated territory on the confines of the tropic, with a climate varying from the 
most intense heats of the Equator to the greatest rigours of the Pole; and we shall find, in discussing its 
animal inhabitants, that it  presents, as it were, an epitome of the Mammalogy of the world ; an inter
mixture, or rather a succession of species and genera similar to that which we meet in travelling from 
India to Kaiutschatka, or from Brazil to Labrador.

Having thus fully explained the objects, it  now only remains for me to acknowledge the sources from 
whence I  have derived the materials of the following Memoir. T he principal of these has been, of course, 
the Collection of Professor Royle himself, and the few notes, rendered particularly valuable, however, by 
containing the native names and localities, made by that gentleman during his tours. Besides which, the 

• extensive Collections of the British Museum, of the Museums of the Zoological Society, the Ea't-India 
Company, and various private collections of less note, whidi are occasionally made by Officers, and sent 
to their friends in this country, many of which I  have had the good fortune to examine, have furnished me 
with valuable materials; whilst the diftereirt Notices and Memoirs on Indian Zoology, dispensed through 
the pages of the Asiatic Researches, the Journal of the Asiatic Society of Bengal, the Zoological Proceed
ings, and other similar publications, have been consulted with the greatest advantage. By carefully 
quoting my authorities, I  have invariably taken care to distinguish what I  have seen or know myself, 
from what is merely given on the faith of others. Yet with all these resources at my command, I  have 
found my materials much too limited to give any tiling beyond a mere outline of the Mammalogy of the 
Himalayas; but if this Memoir should prove to be the means of inducing future travellers, or residents, 
in those interesting regions, to fill up the sketch thus imperfectly traced, or assist them to distinguish 
what is already well known, from what still continue to be desiderata, in these inquiries, it will not have 
been without its use. The present time, indeed, is peculiarly favourable for such pursuits. India now 
contains many able and zealous naturalists; and what is not less fortunate, has a Nobleman for its 
Supreme Governor who both understands and can appreciate the value of their pursuits. Drs. Cantor, 
M‘Clelland, and Falconer, are skilful and practised observers; and Mr. Hodgson appears only to want 
access to European libraries and museums, an advantage unfortunately beyond the reach of the Indian 
Naturalist, to illustrate the Mammalogy of Nepal in the most ample and satisfactory manner.

Before leaving this part of the subject, I  shall take the opportunity of offering a few remarks, wliich 
may lie useful to that numerous class of intelligent and educated gentlemen, who are dispersed over every 
part of India; and who, from their taste for field sports and the facilities afforded by their situations, 
have the means of making the most valuable observations in various departments of'N atural H istory; 
but w'hich are too often neglected, not from any tleficiency of zeal or inclination on the part of the 
observers, but from a want of practical experience in observing, from the difficulty of naming and 
describing the animals which fall under their notice, and from not knowing exactly what points to 
attend to. An accurate knowledge of specific differences, however, is by no ntcans imlispuiisable for 
this purpose; generally speaking, it is sufficient to indicate the affinity of the animal to the most 
approximate European species, and to ascertain its native name, in order to enable the more practised 
Zoologist to recognize it with sufficient accuracy, especially if  the forms of the feet, teeth, ears, &rc. he 
carefully noted: but the main points to be attended to, and those, unfortunately, which the generality 
of observers most neglect, are the habits and economy of the animals which fall under their iH>liiie; 
thrir manners, whether aquatic, arborial or terrestrial; whether they inhabit burrows, or reside among 
thick jungle, or on the naked open plain; whether they live in society or solitary; the number of 
young which they produce at a b irth ; their period of gestation; the duration of life ; their instincts,

and
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and the stratagems which they employ to capture their prey or to escape from their enemies; the nature of 
their food; whether they hibernate or migrate from place to place, according to the season; whether 
they are turned to any account by the natives, or are capable of yielding any products applicable to the 
purposes of commerce or domestic economy. These, and other ainilar inquiries, of the utmost impor
tance to the philosophical Zoologist, are within the ordinary range of daily observation to most gentle
men in India, with respect to many rare and interesting animals; whilst they are, generally speaking, 
attended with so little trouble, and at the same time productive of so much mental recreation and instruc
tion, that it is only surprising how much they have been heretofore neglected. One principal cause of 
the apathy which our countrymen in India have shown, if not in making, at least in recording, their 
observations on various branches of Natural History, may, indeed, have arisen from the want of some 
common central institution, where they could be properly arranged and published; but the establish
ment of the Zoological Society of London, and the unrivalled resources which it possesses, offer 
facilities for this purpose, wliich it is hoped will hereafter be made extensively available by Englishmen 
in all parts of the world. I t  is scarcely necessary to add, that any interesting details relative to the 
habits and manners of foreign animals, observed in their native climates, will be gladly received from 
any (juarter, ami published in the Proceedings of the Society; especially if  accompanied by the skins 
of the animals (tl)c skulls, legs, and tail, being carefully preserved), for the purpose of identification. 
The Journal of the Asiatic Society contains numerous articles on Natural History, but its contributions 
in this department are fewer than could be wished ; whilst the Bengal Sporting Magazine, hitherto in 
a great measure confined to mere journals of shooting excursions, might likewise be made a ready and 
appn>priate medium for the publication of such observations; and the contributions of its various 
correspondents prove them abundantly qualified for this higher and more important object.

These introductory oliseiwations being premised, I  shall now proceed to enumerate such IMammals as 
I  know U> inhabit the great Himalayan Chain; and without following any formal arrangement, shall 
throw them into sueh natural groups or families, as appear best suited to illustrate their geographical 
distribution with respect to climate and temperature, the principal object of the present Memoir.

QUADRUMANA,

• Throughout Bengal and the northern provinces of British India, there appear to be only two species 
of S in i i t r ,  the Hoonuman (S e m n o p it / ie c u s  E n fe l /u s ) ,  and the Bhunder (P a p io  R h e s u s ) ; both of which 
ascend the hills to a very considerable elevation during the summer heats, and return again to the 
plains at the commencement of the cold season. This migration is a very interesting fact in the history 
of these S i m u e ; it is the only instance of a similar phenomenon, which has been recorded of this family 
of Mammals, and may become of great value in its application to geological reasoning on the climate 
and tem[)erature of Euro|)e during the tertiary epochs, in the deposits of which periods the Iwnes of 
Apes aunl Monkeys have lately been found, associated with the remains of Pachydermata, and other 
inhabitants of more tropical latitudes. The Hoonuman, called L u n g o o r  by the Hill tribes, is not 
unfrcqiiently found at an elevati<m of from 9,000 to 11,000 feet, as among the Pine forests in the 
ncighlwurhood of Choor, and sometimes even at the verge of the snow-line. Nay, it even appears to 
have succeeded in crossing the mountains; Turner* mentions having seen a large troop of these monkeys 
in B(K)tan, where they are held in the same veneration aa in Hindustan; and that it has found its way, 
and is capable of subsisting in a state of nature, at a considerable elevation, and a comparatively low 
temper.itiirp, is sufficiently evinced by these facts, as well as by the testimony of Fraser,f Traill,*

and
• Journey to Tliibet, p. 147. t  Journey in tbe Himslayu», |i>351. i  Asiat Ee$. xvL IS3.
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ami other intelligent travellers. Dr. Royle found it common enough in the neighbourhood of Hurdwar 
in April, and on Tueu and Manma at 9,000 feet of elevation in the latter end of May and in June.

The Bhunder, Bender, or Bandar, the Common Monkey of Bengal and Upper India { P a p io  R h e s u s ) ,  

though said by Mr. Hodgson to exist in the central regions of Nepal, only in the vicinity of the 
temples, and in a  semi-dome&tic state, whence he conjectures it to have l>een introduced from religious 
motives, is also reported to abound in Kumaon; and it is highly probable, that the nearly 
allied species { P a p io  A s s a m e n s is )  lately discovered by Mr. M‘Clelland in Assam, ascends the more 
eastern hills, as its congener does the central and western ranges. Of this, however, we have no positive 
knowledge, though the close affioity of the animals gives a strong degree o f probability to the fact; 
but the various species of Monkeys which Mr. Fraser thinks may be found along the upper courses of 
the Jumna and Ganges, rest on more questionable authority; and it is not unlikely that this intelligent 
traveller, as indeed he has himself conjectured, was deceived by distance, variety of size, and other 
circumstances, which give a very diJferent appearance to individuals of the same species. Mr. Hodgson* 
gives the Bonnet Monkey ( C e rc o p iih e c u s  r a d ia iu s )  as a native of Nepal; but this species is confined, 
as far as at present known, to the Peninsula and western coast of India, and seems to h.ive iK-en 
confounded by Mr. H . with the Papio Rhesus, or Bbunder of Hindustan. The same gentleman, in a 
letter to the Zoological Society, written some years ago, mentions that his shooters were once alarmed 
in the Kachar, or Alpine regions of Nepal, by the appearance of a wild man, which walked erect, 
w as covered witli long dark hair, and had no tail. The improbability of finding a  real A pe in such a 
situation led him to question the truth of the re to rt; but it is well known that the woods of the lower 
ranges to the east of Nepal contain at least one species of Gibbon, H y lo b a ie s  S c y r i t u s ,  called H o o lo o  

or H ooloo  by the Assamese; and it is not improbable that individuals may occasionally wander to the 
higher and more remote forests of the Central Hills.

C H E IR O P T E R A .

When i t  is recollected that of the sixteen species of Bats, now known to inhabit the British islands, 
no fewer than ten have been discovered within the last few years, it will not appear surprising that wc 
should l>e so imperfectly acquainted with this department of Himalayan Mammalogy. Mr. Hodgson, 
indeed, is the only author who has furnished us with any details on the subject: his “ Synojisis of the 
Vcspertilionidse of Nepal,” published in the Journal of the Asiatic Society of Bengal, vol. iv. 
contains an enumeration of seven species of C h e ir o p te r a ; but, as he himself very candidly observes, liis 
specific identifications must be received with considerable caution, from his want of access to extensive 
libraries and museums, for the purpose of comparison. Of the two species of P le r o p u s ,  for instance, 
wliicli he has there briefly described under the names of P .  le u co c ep h a lu s  and P .  p y r iv o r u s ,  the 
former does not appear to differ from the P .  m e d iu s  or E d w a r d s i i  of tlie P la ins; and the probability 
of its identity with that species is increased by the fact, which Mr. Hodgson mentions, of its only 
visiting the temperate regions of Nepal during the autumn, returning of course to the more sultry 
plains of India on the approach of the cold season. The P te r o p u s  r u b ic o lli s  of Mr. M'Clelland's 
“ list of objects of Natural History collected in Assam,” is likewise identical with the P -  E d -  

w u rd s ii. The only otlier species of tailless P te r o p u s  known to inhabit the continent of India, 
P te i'o p u s  D u s s u m ie r i ,  is very different in its characters from P te r o p u s  m e d i u s ; and ns Dr. Royle 
brought undoubted specimens of this latter species from the lower hills a little farther west, it is hut 
reasonable to suppose that it is equally common in Nepal, and consequently identical witli Mr.

Hmlgi-
• Proc. ZooL Soc. I I . 90. ^
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Hodgson’s animal. The P t e f o p i u  p y r iv o r u s ,  to judge from the short description given by Mr. 
Hodgson, appears to be less questionably a new species: it belongs to the second section of the genus, 
having a short tail, partly free, and partly enveloped in the membrane, and derives its specific name 
from the depredations which it commits among the ripe pears in the central regions of Nepal. The 
migratory habits ascribed to these P te r o p i  are common to the P te r a p u s  po lio c ep h a lu s  of New South 
Wales, and many other species of the same genus; for these large frugivorous C h e iro p te ra  are essen
tially tropical in their habitats, and only visit more temperate climates during the summer and autumn 
lieats, when the ripe fruits tempt them to wander from their native regions. They are consequently 
but occasional visitors to the higher elevations and latitudes of the globe; and the P ie r o p u s  d a a y m a llu e  

and P te r o p u s  p s e la p h o n , which have been hitherto observed only in Japan, comparatively a high 
latitude for these animals, do not probably form an exception to the general law.

O f the I n s e c tiv o ro u s  C h e iro p te ra , a family far more abundantly and extensively dispersed over the 
surface of the globe, Mr. Hodgson indicates only five species as natives of Nepal. Three of tliese are 
described as V e sp er li lio n e s , by the specific names of fo r m o s a , f u l i g in o s a ,  and la h ia ta , and two as 
R h in o lo p h i ,  by the names of a r m ig e r  and t r a g a tu s  respectively; but without a more careful exami
nation and comparison with other species than Mr. H od^on had it in his power to make, it is impos
sible to say how far these Bats may be distinct from, or identical with, species already described. One 
thing at least is certain, that the temperate and more elevated regions of the Himalayas must contain 
many species of In s e c t iv o r o u s  C h e iro p te ra , still unknown or undistinguished, besides those enumerated 
by Mr. Hodgson; it has been already observed, that this section of the family is very widely and 
generally distributed in temperate climates; and the rich harvest which has attended the researches of 
British naturalists, mtliin the last few years, in their own country, ought to stimulate our Indian 
brethren to a pursuit which cannot fail to be rewarded by still more extensive discoveries. I t  would be 
extremely interesting, for example, to procure a complete series of Himalayan Bats, with the seasons, 
temperatures, and elevations at which they were captured carefully noted down, so as to compare 
them with analogous species of higher latitudes, and thus ascertain what law of succession the different 
forms may follow, or within wliat limits they may be confined in respect to temperature, in their 
gi-ographical distribution over the surface of the earth. Speaking of these In se c tiv o ro u s  B a ts ,  Mr. 
Hodgson observes, that “ they are neither migratory nor subject to h ib e rn a tio n tw o  properties which 
in more northern cliiimtes would be considered incompatible with one another, and which even in the 
cciitriil regions of tlie Himalayas require a very careful revision before they can be admitted as established 
facts, I  am not aware that these animals ever migrate in any climate; hibernation is the resource 
which nature has provided to preserve them during the season when their natural food disappears; and 
it i.' the general opinion, that even within the tropics, the Insect-feeding Bats go to sleep at certain 
sc-asons, as they do throughout the winter in more northern latitudes: should the fact be otherwise, 
it  would prove a highly interesting addition to our knowledge of their habits; but it is possible that 
Mr. Hodgson may have been led into error, by the casual appearance of a few individuals during an 
occasional fine evening, as sometimes occurs in Britain even in the depth of winter. The subject is well 
worth the attention of Indian Zoologists.

IN SECTIV ORA .

aW ending gradually from the fr u g i v o r o u s  C h e iro p te ra  of the Plains of India, which visit the hills 
only during the summer heats, through the insectivorous genera of the same family, which remain 
throughout the whole year, we next come to the In s e c t iv o r a , properly so called; a family which 
belongs almost exclusively to the temperate regions of the earth ; and of which it is therefore extremely

i  inter-
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interesting to find the common forms of Europe and Northern Asia cwcurring in the analogous climates 
of the Himalayas. No fewer than three distinct species of Hedgehogs, for instance, have heen described 
from the Western H ills:

E r in a c e u a  a p a ta n g u s , a small dark-coloxned speciesj not more than twice the size of a large mouse;
E r in a c e u s  G r a g ii, of a grizzled black and yellow, from the spines beipg annulated with thes*; 

two colours, rather smaller than the common European species; and
E r in a c e u s  c o lla r is , by some supposed to be identical with E .  Grayii, but easily distinguished by a 

white collar half surrounding the neck. All these species, however, require a careful revision; they 
are founded on single specimens, tliose of the two former deposited in the Zoological Society’s Collec
tion, that of the last in the British Museum, and of which a figure is published in the Indian Zoology 
of Messrs. Hardwick and Gray. I t  is possible that more extensive and accurate observation may prove 
the whole three to be identical: a t all events, it is certain that one, either of these, or a diiierent s{>ecies 
( E r in a c e u s  in d ic u s  of Royle’s Illustrations, &c. p. fi), inhalMts the neighbourhood of Delhi, where it  
would be interesting to observe the phenomena attending its hibernation, such as the temperature of its 
body, the nature of its respiration, &c. during the period of repose. Mr. Hodgson, in the letter to the 
Zoological Society, already referred to, denies that there are any Hedgehogs in Nepal, but mentions 
a small dull slaty-blue variety of the common Indian Shrew or Musk R at (5orftr mdtc2«s), as common 
in tl^e lower and central regions, to which he speaks of it  as being confined. Other species no doubt 
exist in the more temperate parts of the mountains, though their small size and shy habits screen them 
from obsen'ation. The same gentleman mentions the Mole ( T a l p a ) ,  as abounding in the Kacliar, or 
northern region of Nepal, and Traill* says it is cmnmon in Kemaon; but no caie appears to have 
described, or even examined it, and we are ignorant of every thing relating to it, except the name. It 
will probably prove to be a distinct species from its European CMigener, if it exist at a ll; but the question 
is involved in great doubt, and is well worthy of a careful examination.

CARNIVO RA P L A N T IG R A D A .

Of this family, the majority of which likewise belong to the temperate regions of the earth, various 
forms and species occur among the Himalayas. First, of the genus U rsu s , we have the B h a lo o , or 
Common Bear of India ( U r s u s  la b la tu s ) ,  and, according to Mr. Hodgson,-f the Malay Bear (U rsx is  

M a la y a n u s ) ,  inhabiting the Turai, or sultry regions, at the base of tl>e mountains, to tvhich Jocalitie.s 
he appears to intimate that they are confined. But the habitat here assigned to the Alalay Bear is 
extremely doubtful. I t  rests solely on the authority of Mr. Hodgson, who, from the want of proper 
means of comparison, is often mistaken in the identification of species; moreover, we have never 
received this animal from any part of Continental India, but only from tlic great islands f>f the Indian 
Archipelago; and it is therefore not improbable that it may have been in this instance confounded with 
the U rsu s  T h ih e ta n u s ,  which, from the general similarity of the two species, may liave readily hap
pened. Mr, Hodgson, indeed, expressly mentions this latter species as an inhabitant of the (A'ntral 
and Northern regions of Nepal; and Dr. Itoyle informs me, that it is confined among the more 
tvestern hills, to the Doon and warm valleys, where it is called Rcech by the natives. Lieut. T . Smith, 
of the 15th regiment N. I., however, an officer well acquainted with the Mammals of the Himalayas, 
and a keen sportsman, assures me that the Common Sloth Bear ( U r s u s  la h ia tu s ')  does not ascend alwve 
the lower spurs of the great Mountain Chain of Northern Ind ia ; that it is there replaced by the R e c r h  

or .ffenA:, which occupies the whole of the more elevated hills, as far up as the snow line, where it is 
succeeded in its turn by the B a r j i  or Yellow Bear ( U r s u s  is o b e l l i n u s ) ,  a species hitherto very imper

fectly
* Asiatic Researches, voi. xvi. 153. f  Proc. Zool. Soc., ii. Oti.
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fectly described, though mentioned by every tourist as extremely abundant in the higher regions of the 
Himalayas. Capt. Skinner* met with it in the neighbourhood of Bba'iro G hati; Traill f  found it in 
Kemaon, though ho says it is peculiar to Bhot; and it is probably the Brown Bear mentioned by Mr. 
F rase r: J so that upon the whole it appars, that whilst the Common Sloth Bear ( U r s u s  la b ia tu s )  is 
on all hands admitted to be confined to the sultry plains of India, the Beech { U rsu s  th ib e ta n u s )  

succeeds it, as the legitimate representative o f the European Bear {U ra v9  A r c to s ) , and of its American 
analogue (L'rsws a m e r ic a n u e ) , in the middle or tem prate regions of the hills, to be itself re|)!aced 
among the frozen peaks of the higher nKRintains, by the B a /r ji , or Yellow Bear of the liimalayas 
( ( J r $ u s  isa b c U in u s ) , a species in all respets analogous, in its colour and habitat, as well as in its 
decidedly carnivorous appetite, to its congener, the Polar or Sea Bear of the North ( U r s u s  m a r i t im u s ) .

V'arious animals, either belonging «■ closely allied to the Gluttons and Badgers (Gulo and M e le s ) ,  

p re ^ iin ttitly  northern iurms, likewise inhabit the elevated ranges of the Himalayas. Among the 
lower terraces we have the Batel {R a lte l-u s  m e U iv o m s ) ,  called P ee joo  by the Hindoos, which is coiiunon 
over all the plains uf Northern India, and differs from the same animal, as found at the Cape of Good 
H o p , only in being of a lighter colour on the Iwck.. This wide distribution of the C a rn iv o ra , and 
the common occurrence of tbe same species in India, and the most remote parts of Africa, will be more 
prlicularly  mentioned In the following article: Mr. Hodgson,§ under the erroneous impiession that (he 
Peejoo, which the Nepalese call B h a r v ia k , was an unknown animal, and evidently misled by some 
im prfect or faulty account of its dentition, has recently described it as a new genus under the name of 
U rsU acru^ i n a u r i t i i s ; but the species has long been well known in Europe. M. F. Cuvier figured, 
and accurately described its teeth in the “  Dents des Maramiferes,'’ so long ago as the year 1825 ; and 
the late Mr. Bennett described and figured the animal itself in 1830, from an Indian specimen then 
living in the menagerie of the Zoological Society.[| The B alloo -soor, (prliaps more properly B h u llo o -  

H K ir?), M e le s  c o l la r i s , ^  which M. F. Cuvier likewise elevated to the rank of a generic form, under 
tJie name of A rc to n y jr , u p n  the ftuth of a distorted native drawing sent to him by M. Duvaucel, is a 
real B a d g e r , and was described and figured by the celebrated Bewick, at least thirty years before M. 
Duvaucefs visit to India. I t  inhabits the northern plains of Hindustan, and probably ascends the 
bills, but of this fact I  have no certain information. Of the Gluttons, properly so called, the G ulo  

n e p a iv n s i s  of Mr. Hodgson, wliich does not differ specifically from the G u lo  o r ie n ta li s  of Dr. Hors- 
field, the only distinction being in a lighter shade of ground colour, inhabits the lower terracc.s of the 
hills; wliilst the W u h , or C h i tw a h  ( ^ J ilu ru s  f u lg e n s )  and B e n tu r o n g  {A r c i i t is  a lb ifrons.)**  a te  

said to be confined to the Kachar, and regions bordering on the snow-line. As regards the W a h , there 
is no doubt about the truth of the habitat here assigned to i t ; but th e  B e n tu r o n g  is a native of the 
Indiair Archiplago, and of the Peninsula of Malacca; and I  strongly suspect, tliat it has been con
founded with some other animal, perhaps with P a r a d o r u r u s  b o jidar , or some closely allial speies. 
T he habitat o f  B tn d a n , assigned to it in the l i e g n e  A n im a l ,  is altogether erroneous. Messrs. Gray 
and Isidore Geoffrey have prop«»sed to consider the G u lo  v e p a le n s is  as the type of anew genus, the 
fonner under the name of H d i c t i s  m o sch a ta , the latter under that of M elo g a le  p e r so n a ta .

CARNIVORA D IG ITIG RA D A .

I t  was mentioned incidentally in the preceding article, that many species of Carnii'ora were common 
to fnilia, and the Continent of Africa ; and it is not a little singular, that this migration appears to liave 
proceeded exclusively fnim west to ca-st, and never in the opposite direction; or, in other words, that

whilst
•  Excotwons, &c. B. 7?. + Asiat. Res., xvil ]6.

4 Journey, &c. p . 351. § Res. Asiat. Soc. xis., and Journal of Asiat. Soc., v. 671.
jj Gard. and Metiag., &c. i. 13. T I’enny Cyelopadia, iii. ** Mr. Hodgson, in Zoo!. Pruc., ii. 9(i.
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whilst the C a rn iv o ra  of Africa have found their way freely into tlie neighbouring Continent, those of 
India have never passed the Arabian desert. I  do not pretend to account for tins. Perhaps it may 
depend upon the physical character of the two Continents, and the influence which this circumstance 
exerts in jnodifying the nature and habits of their respective inhabitants. T he Lion of the burning 
Sahara, for instance, like the wild Taurick or Bedoween of the same regions, would find the parched 
deserts of Syria and Persia no barrier to liis progress towards the E a s t; whilst, on the other band, tlie 
Tiger of the moist jungles of Beiigal could no more pa-ss the arid plains of Arabia than the puny and 
luxurious Hindoo, accustomed to the same humid soil and atmosphere. But whatever may be its 
cause, the fact itself is as undoubted as it is interesting. The common distribution of the K a te l  over 
lx)tli Continents has been already mentioned. This animal is spread over the whole of Africa; it is 
common in every part of the Cajre colony, and Denham and Clapperton brought it from Bornou; 
and though its geographical limits have not Ijeen accurately ascertained in Asia, we kno^v that it al)ounds 
on the plains of Northern India, which do not cUfler much in their physical structure from the Kar«>os 
of South Africa. So likewise the Lion (^F elis L e o ) ,  the Leopard or Panther, for they are both the 
same sjjecies { F e l i t  P a r d u s  and L e o p a rd u s ) , the Cheetah ( F e l i s  j u b a ta ) ,  the Persian and Bed-eared 
Lynxes {F e lis  C a ra c a l and F e l is  C h a u s ) , the striped Hysena { H y a e n a  v ir g a ta ) , and the Jackail { C a m s  

a u r e u s ) ,  all pre-eminently African sjiecies, are found in most parts of India, without offering any 
striking variety either in form or colour; whilst the Tigers, Wolves, Paradoxures, See. of the latter 
country have never passed far to the west of the Indus, and some of these are even without gepcric 
representation on the Continent of A frica: nor is it less singular that, as far at least as at pj-e»ent 
known, this migration should have been confined to the Carnivora. There is not a single authen
ticated instance of any of the numerous Antelopes in which Africa abounds above all other j>arts of 
the world, and which nature has peculiarly adapted to inhalnt the most parched and arid deserts, having 
crossed the Isthmus of Suez, any more than of the various species of Deer so common tliroughout the 
whole extent of Asia having migrated in an opposite direction. I f  the various indications which IVIr. 
Hodgson has given of the occurrence of species known to inhabit the great islands of the Indian Archi
pelago, and the southern extremity of the Malay Peninsula, such as the Benturong { A r c t i l i s  a lb i f r o n s ) ,  

the Malay Bear { U r s u s  m a la y a n u s ) ,  and the Javanese Ichneumon {H e r p e s te s  j a v a n ic a ) ,  in the 
forests of the Turm, which skirt the southern foot of the Himalayas, should tun\ out to be correct, (and 
it is certain that F e l is  m in u ta  and G u lo  o r ie n ta l i s  are common to both these localities), it would 
appear that India Proper, besides its own appropriate Mammals, is a kind of neutral ground upon 
which the species of the most distant countries to the east and west of it  meet and mingle togetlier.* 
One fact, abundantly singular, but which I  liave never seen accounted for, is the alleged total absence 
of every species of the genus C a n is , so numerous and so common thiuiigliout all parts of India, in 
Burma, Siam, and those other countries east of the Brahmapootra, which coippo.se the great Malay 
Peninsula. This is a phenomenon well worth the attention of Indian Naturalists.

As tar as regards the occurrence of the D ig it i g r a d e  C a r n iv o r a  among the Himalayan Mountains, 
it is certmn that the Lion, called B a u g  by the Indians, ascends the western hills to a  very consi<lcvable 
elevation. Mr, Frazer often heard of it during his journey to the sources of the Ganges and Jum na,t 
and Bernier, whilst travelling to Cashmere, in the train of Aurungzehc, had frequent opportunities of 
witnessing the chace of this animal: the amusement was reserved for tlie Emperor alone, and the .'uccess

of
* See the observations on the disttibution of Plants of different countries in India, p. 158. J .F .R .
■t I  b ff  to observe beie, Uiat I  frequently made inquiries on this subject, and cowW never leam anylliing positive on the subject; 

nor had any of the nomemus sportsmen to whom I spoke on the subject, ever seen a Lion or its skin, obtained from within tlie 
Himalayas. At present, the Lion is Ibelieve only found to the west of tlie Jumna, espedully on the edge of the desert, neat Haiisi, 
J .F .R .
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of a day’s sport was recorded by the Imperial Historiographer in the annals of the empire. The same 
indiftbrcnce to climate characterises the Lion in Africa; in the time of Herodotus anil Aristotle, he 
was common among the coldest mountains of Macedon; at the present day he is as often found among 
the snowy peaks of the Atlas, or on the chilly slopes of the Snueuberg, as in the desert of Harca, o r on 
the hanks of the Gareip. Travellers should look for him to the east of the Brahmapootra, as though 
not known to inhabit any part of Eastern India, the Burmese are said to have figures which can bo 
intended for no other animal, and which can only have been drawn from the living model. The Tiger 
and Leopard are well known to inhabit every part of the Himalayas, even to the line of perpetual 
congelation: they exist equally in Jajxm, in the Caucasus, and in the Altai Mountains in Southern 
Siberia.* The Tiger of Bockhara is less than the Bengal variety, and chiefly confined to the Valley of 
the Oxus ;-f- whilst in Japan he is covered witli a thick coat of long soft fur, to protect him from the 
rigours of that northern climate. The C h e e ta h  is said by Mr. HodgsonJ to occur chiefly among the 
lower valleys of the Himalayas, but Pallas found it as far north as the Caspian Sea and the deserts of 
the Khirgis Tartars, so that it may possibly ascend the Hills to a greater height than has yet been 
suspected. Lieut. Smith mentions a small dark coloured variety of the Leopard, called L u c k u r -b a c k e r ,  

extremely fierce, and common in every part of the Hills.
Among the smaller species of the genus F e l is , the Moormi Cat (_Felis m o o rm a n s is )  first described by- 

Mr. Hodgson, and hitherto obsen’ed only by that gentleman, as likewise the F e lis  b e n g a len s is  or 
n e p a le n e is , are stated to inhabit the middle terraces of NepahJ The F e lis  V iv e rr im is , firj.t 
described by Mr. Bennettl^ in 1833, and three years afterwards by Mr. Hodgson, under the nearly 
identical name of F e lis  V iverricep8 ,\\ inhabits the lower terraces and valleys of the Turai. F e l is  C h a u s , 

(called Biralooin Nepal), of which I  have compared numerous African and Indian specimens, extends over 
every part of the H ills: it is the F e l is  e r y th r n tu s  of Mr. Hodgson ;|| and there is a specimen of a Hima
layan Cat in the Museum of the Zoological Society, so closely resembling the common W ild Cat of 
Europe, that it differs only in the absence of the dark transverse and longitudinal stripes which mark 
that species, and which may not improbably be a mere effect of locality.

Mr. Hodgsim^ has described three species of Paradoxuri as inhabitants of the Southern, Central, and 
Northern regions of Nepal respectively, two of which at least I  have seen from the more Western H ills ; 
P . B o n d a r  (P . hirsutus, Hodg.) is confined to the Turai'; P . n e p a len s is , Hodg. frequents the middle 
ranges of the mountains, and P. la r v a t t i s , (P. lanigorus? Hcslg.) is only found in the higher regions. 
Two s{>ccies of Mungoo.s likewise inhabit the lower terraces; H .g r i s e u s ,  called Nvool in
Nepal, iloes not extend beyond the TuraY, but H .  E d w a r d s i i  (H. auropunctata, Hodg.)§ ascends tlie 
central hills; whilst F trem t B a s s e  and in d ie a , and V iv erra  Z ib e t ta ,  are said to frequent the same 
localities respectively.

The true Mustelas, a genus proper to more northern latitudes, abound in the Himalayas, wiiere 
there appear to be many different species, some of which, according to Mr. Hodgson, differ but little from 
those of Northern EurojK and Asia. I t  is to be remarked, however, that they have never been properly 
compared ; but it is interesting to find this adilitiimal instance of the relation between generic forms and 
climate. In  the central region, besides M u s te la J ia v ig u la ,  Mr. Hodgson mentions two closely allied 
species, one larger and of a fuller habit of l)ody, (query, Paradoxurus larvatus .*) ; the other, which 
he has described under the mime of M u s te la  K a t h ia h ,  is much smaller, and often domesticated by the 
Nepalese for the purpose of destroying vermin, and sometimes even large animals.** This appears to 
l>e the K u k a r  o f Kemaon, where it likewise frequents the villages, burrows in the walls of houses, and is

similarly
•  Fallts Zo<^. Ro9., t. 16. t  Burnes’ Travels, ii. 178. ^ ZooL Proc., iL 97. § Zool. Proc., i. 6**.
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similarly protected by the inhabitants.* Tlie M u s t d a  la n ig c r a  of Mr. Hodgson resembles the 
conunon Weasel of Europe, but differs in its spirally twisted hair; and the same gentleman mentioned 
another species so nearly approaching our common Pole-cat, that he is unable to perceive an}- specific 
<lifference ; however it will probably turn out to be distinct. Both these latter species abound iu the 
northern and centrftl regions. No fewer than seven species of Otters are said by Mr. Hodgsoji to inhabit 
the Himalayas; but they require to lie carefully studied and compared, before we can venture to 
pronounce definitely upon their specific distinction. I t  is certain, indeed, that several species do actually 
exist in these H ills; Mr. Hodgson has himself given brief characters of four which he regards as new,-f- 
besides the two common species of the plains, { L u t r a e  A'̂ aiV and L e p to n y x ) ,  and seems to intimate that 
the seventh may be no more than a variety of the common European Otter.J The fcfilowiug is tlie 
substance of Mr. Hodgson’s observations in the letter already referred to, and I  give them at lengtii in 
the hope that they Jtiay induce other observers to co-operate with that gentleman in filling up the sketch 
of which he has given an outline. “  Of Lutrse we have seven .species, five difl'ering from the two 
usually found in the plains, as we!! as from all desciibed species, e.xcept the common Otter (Z. 7 -u lyaris), 

of which the largest Nepal species seems to be only a variety. I t  is five feet long, including the tail, and 
is the largest, though not the longest of our species. I t  is peculiar to the lower region, where also three 
other species inhabit: two more l)elong to the central, and one to the Kachar. One species is yellowish 
brown all over; the others brown, more or less dark, some having the chin and throat much paler than 
the rest of the body, and approaching nearly to white or yellow. They differ in length from five feet to 
one and a half feet: some being quite vermiform, and others as bulky as the Badger. Detailed descrip
tions, skuUs, and skins of these animals, arc much wanted.”

Of the genus C a n iB , different species are found everywhere. The common Pariah Dog is univei-sally 
dispersed through the mountains, but the Thibet Mastiff is confined to the Kachar, into nliich it is 
imported from its native country. There are many distinct varieties of this noble animal. That called 
S a s s a , a large black kind, with dew claws on the hind feet, is esteemed the finest; another called 
M u s ta n g  is of a bright red colour. The common AVild Dog, called simply J u n g le e  C oota  in the 
Plains and B u a n s u  in Nepal {C a n is  D u e J e u n e n m  of Sykes, and C. ‘p r im a ’v a s  of Hodgson) is only 
found in the lower regions, but is replaced farther up liy two other wild species, likewise called J u n g le e  

C oota  by English sportsmen. Lieut. Smith informs me that one of these is larger and the otlier smaller 
than the J u n g le e  C o o ta  of the Plains, from which they both differ in having shorter tails and a lighter 
or more ashy colour: both species ascend the Hills even tp the snowline; they hunt in packs, and 
inhabit ravines and rocky dells; but, being excessively shy, arc not very often seen. Tlie J u n g le e  C oo ta  

of the Plains, in other respects, does not appear to me to difier from the C a n i s  S u m a t r e n s i s  of (ieiiera 
Hardwicke. The K olsree , or small Indian fox { C a n i s  C orsac , I n d i c u s ,  B e n g a le n s is ,  K o k r e e ,  i^-e.); and 
the Berria, orW olf of India { C a n is  p a llip e e , Sykes), never ascend the Hills. T he Jackal { C n n i s  a u re u s )y  

is however occasionally said to be found iu the central regions; but the higher mountains are inhahitetl 
by a very beautiful species of Fox, whicli Dr. Hoyle first noticed as the H ill Fox,§ and of whidi lu' 
brought home the first skin ever seen in England, and which was described at the time in the present 
memoir, and afterwards in the Proceedings of the Zoological Society, Part iv. p. lOiJ, by the name 
of C a n is  H im a la ic u s .  h ir. Pearson, then Curator of the Museum of the Asiatic Society at Cidcutta, 
likewise described it about the same time as the latter;|l and as he had a few months priority in point 
of publication, his name of C a n is  m o n ta n a  must have the preference.

The Hymna of India { f f .  v ir g a la ) , a native of the Plains, sometimes ascends even to Simla.

R O D E N T IA
* Asiat. Res., xvii. 16.

§ Joum. As, Soc., i
f  Jourii. As, Soc., viii. 310. i  Letter to Zool. Soc.
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R O D EN T IA .

The remark wliicli was formerly made to at^count for our limited knowledge of the C h e iro p te ra  and/«scc- 
t iv o r a  of these njountains, may be applied witli equal force to the present family ; t)iy. that the compara- 
ti\’ely diminutive size and timid habits of the animals which compose it screen them from general obser
vation. Still we have mucJi more detailed accounts of the Himalayan R o d e n t ia  than of either of the two 
former families, though even these are far from being so complete as could be wished.

T he striped Squirrel of the Plains (A’, p a ltn a r u m )  is, according to Mr. Hodgson,* abundant in the 
lower hills of Nepal; and I  have seen a second species { S c iu r n s  L o k r ia h ,  Hodg.) of the same size, 
but of a uniform earthy brown colour, tipped with golden yellow, which is said to be an inhabitant of the 
centra! regions. J lr . Hodgson mentions a third { S . Lokro ideis) similar to the latter, and perhaps not spe
cifically distinct.-f- Two beautiful species of flying Squirrel^ { P fe ro m y s  m a g n ijic u s  and P .  a lhon iger, 

Hodg.) are found both in the northern and central regions, but do not extend to the very elevated parts 
of the mountains.§ Hero, however, ore found a small brown kind of Marmot, called B hia '^  by the 
natives, hitherto undescribed; and an equally undescribed species of R a t,^  with a tail not more than half 
an inch in length, most probably a Lemming {G eo ry ch tis , Illiger), if  it he not rather a L a g o m y s , of 
which rare and essentially arctic genus Dr. RoyJe has brought a beautiful specimen from the Choor 
Mountain, Capt. Herbert, in bis tour up the Valley of tlie Sutlej,j| met with this tailless rat at an 
elevation of 12,000 feet, and observes that the ground wa.s every where cut up into groves by it in search 
of food. He coiijectures the animal to be a species of Spalax, but Dr. Royle is rather disposed to think 
that it was no other than the Lagoniys, as he ol)served the ground similarly cut up in the vicinity of the 
spot wliere he obtained his specimen. The circumstance of the tail, however, which, short as it is, is 
expressly mentioned by both Capt. Herbert and Mr. Traill, appears to me to preclude Dr. Royle's 
supposition, since the Lagomys of tile Himalayas, like the rest of its congeners, is absolutely without 
any rudiment of this organ. I t  is not improbable, indeed, that species of all the three genera here 
mentioned may be found among the more elevated ridges of the Himalayas, of which the climate is 
perfectly adapted to their habits : and it is to be hoped that future observers will direct their attention 
to the eliiiddation of this, as well as tlie numerous other unsettled points of Himalaj’an Mammalogy, to 
which I  h.ave alreatly been so frequently obliged to refer.

Dr. Fidconer, in the report of liis recent journey to Caslimere and Little Thibet, mentions a Rodent 
under the name of the Thibet IMarmot, which he says was first found in a bleak and rocky tract of 
country, immediately after passing to the northern slope of the ^roat Himalayan range; hut we have no 
farther knowledge of its character.^ : however, this is precisely the locality in which Mammals of this 
description might naturally be expected to abound. Rats and Mice, differing little, if at all, from our 
common European species, are abundant in all the houses. iMr. Hodgson,|] indeed, expressly states that 
Ixjtli our black and brown, <»r Norway rats, { M its  R (ittu< i and M . d e cu ra a n tia ), are the common species 
of Nepal, and Mr. Traill mentions them incidentally as inhabitants of the province of Kemaon. This 
is another interesting and important point of similarity Iwtween the Zoology of the Himalayas and that 
of the more northern parts of Europe and Asia; nor can we attribute the presence of these animals, in 
this jwrt of the glolx?, to the introduction of European conquerors, as is well ascertained to have been 
thc' case in America^ and Australia, since they are confined to the mountains, and altogether unknown in 
the I ’lains of Iu<lia, except perhaps in some of tlie larger seaports. They must consequently have 
travelled south to reach their present habitat; and, no doubt, exist in Thibet, Tartary, and other inter
mediate countries, where the climate is suitable, as far as Northern Asia, from which at least one of the

species
•  Proc. Zool. Soc., ii. 9^. t  Aiiat. Ees., xvi. 153. J  Asiat. Res., ivii. Hi.
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species (J /. d e c u m a n tts )  is said to have been o rig in^y  introduced into Europe. Besides these, IVfr. 
Hodgson describes two other species { M u s  n i v i v e n tu r  and M .  n e m o r iv a f fu s )  as peculiar to the 
Himalayas; and I  have recdved a Rat from Dr. Royle, which in the dried state of the specimen I  cannot 
distinguish from the common European Campagnol (^A rvicola v u ig a r is ) ,  a fact the more interesting from 
this genus being confined to the temperate and colder regions of the Old W orld. The B a n d ic o o t, or 
great Rat of the Plains { M . g i" a n te u a )  does not exist in Nepal;* but various kinds of Field Mice, 
of whai precise species is not mentioned, arc stated to be sufficiently common, -f The Porcujiine 
{ H y a tr ix  a rv s ta ta  v a r . h u c a r m ,  Sykes) is found in Kemaon,J and the lower and central regions of 
Nepal.§

Mr. Hodgson || mentions two species of Hares as inhabiting Nepal. One he calls the common small 
species, (probably the black-necked Hare of F . Cuvier,‘Z.epus which, he says, is confined
to the T ura i; the other, which he considers a new species, as large as tlie common English Hare and 
nearly resembKng it, inhabits the higher and colder parts of the mountains. 'I'his i.« p ro b a b ly  the red
tailed Hare of M. Isidore Geoffrey St. H ilaire ,^ (£ . r u f i c a u d a tu s ) ,  of which Dr. Royle obtained a 
specimen at Hurdwar and which, he informs me, is very common in the Dcxrn and in the neigh
bourhood of Delhi. As M. Is. Geoffroy’s short description of this species is necessarily imperfect, from 
the mutilated state of the only skin which he had an opportunity of examining, the following more 
detailed account will not be unacceptable to the scientific Zoologist

The skin obtained by Dr. Royle is that of a full-grown female; it is in perfect condition, and measures 
one foot ten inches from the nose to the origin of tlie ta il: the ears are about five inches in length, anti the tail 
fburinches. The face, back and sides are regularly brindled, or variegated with alternate wavy linesof black 
and light sandy brown, arising from the hairs on (hose parts being aniiulated with these two colours. 
The whole coat is short, smooth and glossy; it consists of a short fine internal fur, of a cottony texture, 
and pale bluish wliite colour, and of a long, coarse, external hair, which, as just observed, is annulated 
with black and light sandy brown, and gives the general colour to the upper parts of the body. In 
distribution of these colours, eadi hair is divided into three equal parts, the top and bottom being black, 
and the centre light reddish brown. The dark colour predominates most on the face, hips, and along 
the median line of the back, but becomes gradually fainter upon the shoulders and ftanks, and is sejia- 
rated from the pure white of tho belly by a narrow band of pale rufous. The cheeks are grey, panted 
or intermixed with black; a light grey spot occupies the space in front of each eye; the chin is also 
grey, and the moustaches long and stiff, black at the roots and grey at the points. The ears a p p e a r  to 
be reddish brown tipped with black, bdt the hair has been partly rubbed off' in the specimen described, 
which prevents me from speaking with certainty. The whole upper part of the neck is pure uiimixed 
sandy red, the fur being of the same quality as the internal fur upon other parts of tho body, and 
without any intermixture of the long external silky hairs. The outer face of the arms, the wliole of tlie 
fore legs, and the outer face of the hind, are also red ; the tail red, or rather reddish brown uliovc, and 
pure white beneath; and the belly and under parts of the liody unniixed white. T he animal had i>ro 
bably been killed whilst suckling her young, as the skin exhibited four very large teats, one pair oi, the 
breast and tlie other on the abdomen. These were all I coultl observe, but there may have been more, 
as the skin had been a good d«al rubbed about these parts.

But by far the most interesting and unexpected acquisition, which Dr. Royle’s discoveries among the 
Himalayas has produced to the Zoologist, is a new and beautiful species of L a g o m y s , a genus heretofore 
only found in Northern Asia and among the rocky mountains in North America. This discovery, of

the
*Asiat. Res., xvi. 153. t  Ricliardson Faun. Bor. Ainer., i. 140-1.

§ Free. Zool. Soo., ii. 97, 93. J Traill in Asiat. Res., xvi. 133.
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the greatest importance to our inquiries into the principles which r^u late the geographical distribution 
of animals, is entirely due to Dr. Royle, and furnishes another, and a most glaring instance of the para
mount influence of climate upon the dispersion of animals, as well as of vegetables. Unfortunately, the 
only skin which Dr. Royle has brought to England, is too imperfect to admit of so detailed a description 
as would be desirable. The skull has been taken out, (it is now in the Museum of University Col
lege, and. Professor Grant informs me, exhibits the same form of dentition as the other species of 
Lagomys described by Drs. Pallas and Richardson), and the hind legs cut otf, but in other respects it is 
in a sufficiently good state of preservation to enable me to assign its specific characters. I  propose, 
under the specific denomination of L a g o m y s  R o y l i i , to dedicate it to my friend Dr. Royle, in comme
moration of the important service which that distinguished Botanist has rendered by its discovery to 
the kindred science of Zoology, v. Tab. 4, where the animal and its dentition are figured.

The L .  R o y l i i  more nearly resembles the S u lg a n  { L . p u s i l lu s ,  Pallas), and the American species 
( L .  p r in c e p s , Richardson), than either the P ic a  or O go to n a  ( L .  a lp in u s  and O gotona  of Pallas). W ith 
the exception of the P ic a ,  however, it is considerably larger than any other species of L a g o m y s : the skin 
here described, notwitlistanding its imperfect state—for the hinder parts have been partially mutilated, 
measuring eight and a half inches in length, which is more than one-third as large again as the 
O g u to n a , S u lg a n  or American species- From the O g o to n a , however, it is easily distinguished by its 
colours, which, in that species, arc light grey above and pure white beneath, as well as by its naked 
soles. T he triangular form of the ears in L .  p u s i l lu s , prevents that animal from being confounded with 
any other species, and the P ic a  (L. a lp inus"), which alone approaches the size of L .R o y l i i ,  is at once 
•distinguished by the sandy red colour of its fur. The L .  p r in c e p s  of Dr. Richardson is the only 
remaining species of the genus at present known; it is very similar to our animal in the colour and 
quality of the fur, but may l>e readily distinguished by its inferior size, and by the deep black limr 
wl]icb covers the external surface of its ears, and which is replaced in L .  R o y l i i  by long fur of a pure 
white colour.

The fur of this species is of two kinds, a very soft and fine internal one of a beautiful blue black over 
I'very part of the head and body, as well above as below, aud a coarser external kind, of the same colour 
at tlie base, but afterwards marked with a broad ring of a greyish yellow colour, and finally tipped with 
<!ark brown. These two kinds of fur, however, are not produced by an actual difference in the indivi- 
iluiil liaii's; on the contrary, the same hairs exhibit botii the appearances here described, being extremely 
'oft and fine at the root, and assuming a harsh and rigid structure towards the extremity. These harsh 
tips, being the only parts of tlie fur seen from without, give their genera! colour to the whole body. On 
the upper parts of the hcxly, the head, back and sides, this is uniform bnjwn, slightly mixed with 
yellowish grey, very dark on the back, much more so, for instance, than in the common Rat ( M ,  

D c c u m o n u s ) ,  but rather paler on tlie sides, and yellowish white on the belly; the hairs on this part 
wanting the harsh brown point, though in other respects perfectly similar to those of the back. The fur 
on the body is about an inch in length, and nearly as long on the head, which gives the face a rough 
shaggj' appearance. The nose is entirely covered with short harsh l»air of a uniform brown colour; the 
upper lip is bilobed as in the H are; the ears are of an elliptical form with regularly rounded tops, 
covered internally with very short brown hair, and on the outside with long white hair at the base, and 
short brown at the top, the posterior edges having a scarcely perceptible narrow white border. They 
ai-c about half an inch broad ai\d three quarters <if an incii in length, with a small internal lobe about a 
quarter of an inch long, and have the folding inwai'ds of the anterior margin, and, consequenllv, the 
resulting funnel shape of tlicir basal portions, which Pallas noticed in the species of Northern Asia. 
Dr. Richardson could observe nothing of this appearance in his L .  p r in c e p s , hut I presume this must 
li ivi. arisen from the imperfect state of his specimens in a pari so liable to be injured, since an individual

k  in
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in the British Museum exhibits the structure too obviously to have otherwise escaped tlie notice of that 
accurate Zoolo^st. The vibrissse of Z. R o y l i i  are nearly as long as the liead and ears togetlier, and of 
a unifoTm brown colour. The arms and fore-arms, and, I  presume, tlte thighs and legs, for, as I  li.sve 
already observed, the posterior nteinbers are wanting in the specimen, are covered with fur of the same 
colour and quality as that on the body, only shorter; but the whole upper face of tlie ciu-pus, and 
probably also of the tarsus, is covered with short adpiesscd hair of a bright reddish yellow colour. The 
soles of the lore feet present four naked tubercles, corresponding to the extremities of the toes, and a 
fifth, considerably farther back, which represents the heel, and is separated from the othei's by a space 
covered with very short brown hair. The thumb is situated behind the other toes, and, like them, has a 
small sharp claw of a dusky horn colour.

Dr. Iloyle obtained his specimen on the Choor Mountain. I  take it to be this animal which Captain 
Mundy* met with during his interesting tour recently published, and which he describes as something 
between a hare and a guinea-pig; and it is probably, also, the tailless ra t which Turner'f observed in 
Thiliet, where the banks of a lake were everywhere perforated by its burrows.t

E D EN TA TA .

Of this family, the only species known to inhabit the Continent of Asia, the short-tailed Manis, or 
Scaly Anteater of authors { M a n is p e n ta d a c ty la  of Linnmus, M .  m a c ro u r a  of Desmarest) is found in 
tlie lower and less elevated parts of the central regions: but all the E d e n t a ta  are essentially inhabitants 
of the warmer parts of the earth, more especially of tropical America, and we cannot therefore expect to 
find their forms reproduced in the Himalayas. Mr. Hodgson has described tlie Manis of Nepal as a. 
new species, under tho name of M . a u r i l u s ,§  on the supposition of its being distinct from the common 
species of the plains of Upper India, the B a d ja r k i ta  of the Bengalese {M . m a c ro u r a ) , which has been 
known ever since the expedition of Alexander the Great, and is mentioned by ^Elian under the name of 
<E>arTa7 r)<.‘ ; but Mr. Hodgsoil in this, as in many other instances, has been misled by Griffith's Transla
tion of the R eg n e  A n im a l ,  a compilation which has obtained a much greater authority in India than its 
merits entitle it to, or than it enjoys at home.

PA C H Y D E R M A T A .

The great Saul Forest, which extends for many hundred miles along the bases of the Himalayan 
Mountains, affords shelter to vast multitudes of animals, of whicli it is probable that many species still 
remain uudescribed. Among other genera, the Jarti'e P a c h y d e r m a ta  abound in these situations; tlic 
Elephant and Rhinoceros ( E le p k a s  in d ie t t s  and R h in o c ero s  u n ic o r n is ) , are extremely numerous; and 
in the rainy season, or in times of scarcity, make frequent inroads into the lower hills, and commit great 
depredations among the crops of tlie natives. The Indian Rhinoceros affords a remarkable instance of 
the obstructions which the progress of knowledge may suffer, and the gross absurdities w'liich not 
unfrcquently result from the wrong apjilication of a name. This animal, to tvhose horn the superstition 
of the Persians and Arabs has in all ages attributed peculiar virtues, became known to the Greiks 
through the description of Ctesias, a credulous physician of that nation, who appears to have refilled at 
the court of Persia in the time of the younger Cyrus, about 400 years before the birth  of Oirist. His 
account, though mixed up with a great deal of credulous absurdity, contains a very tolerable tmil per
fectly recognizable description of the Rhinoceros, under the ridiculous name, liowever, of the I n d ia n

A s s ;
’  Tour ill India, II .. 196. + Journey to Thibet, 211.

I  I  have since scon peifect specimens of this animal, but have notliing to add to the description liore jriven.
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J s s ; and as he attributed to it a whole hoof, like the horse, and a single horn in the forehead, specula
tion required but one step further to produce the fabulous Unicom, such as it appears in the royal 
arms of England, and such as it has retained its hold on popular credulity for the last two thousand 
years. The works of Ctesias have perished, hut this curious passage is preserved by Phocius;* Aristotle^ 
adopted his statements regarding the I n d i a n  A s s , from Ctesias; and no other passage of his writings 
has given rise to a tenth part of the commentaries, discussions, and speculations which have originated 
in this. Religion was, as usual, pressed into the discussion, and as the Septuagint had used the word 
M & noceros, it was at one time next to rank heresy to doubt the existence of the Unicorn, and might 
have brought the imprudent sceptic to the stake. But it is not my intention to renew this fruitless and 
childish discussion; my only wish is to point out the perfect applicability of Ctesias’s description to the 
Indian Rhinoceros, as it is now well known to naturalists; those who wish to pursue a subject of consi
derable interest in the history of human knowledge, will find many curious details in the writings of the 
learned Boehart,+ in Scaliger, Hardouin, Sivry, and others of the older commentators on Aristotle an 1 
Pliny.

>Vild Hogs, but of a smaller variety than those of Bengal, are extremely numerous in all the wooded 
part- of the mountains ; they do not appear to be specifically different from the common wild boar oi 
Europe. Horses do not breed on the southern face of tlie mountains, but are imported from Thibet.l^ A 
valuable and sure-footed variety, called Tangun, is described by Turner. || The Ass does not appear to 
have been introduced into any part of the mountains, at least neither Dr. Hamilton nor Mr. Hodgson 
makes any allusion to its being found in Nepal,^ and Mr. Traill expressly states that it does not exist in 
Kemaon.** The Dziggetai, however, ( E q u m k e m i o n u s ) , i s  found on the plains of Thibet and Tartary, 
and is called K i a n g  by the natives.

R U M IN A N TIA .

Tile Hiiminautiu of the Himalayas, as composed of the larger four-footed game most commonly followed 
by sportsmen, are probably better known tlian any other department of Hill Mammalogy. Yet even 
here inueh still roniaiiis to be tione to make us thoroughly ac([uainted with all the different species or 
s avieties which have been mentioned by Mr. Hodgson-f-f and other writers; the nomcnclatui'e, in parti
cular, is extremely confused, and there is strong reason to believe that the number of species, particularly 
among the deer tribe, has been greatly increased by the variety of names given to the same animal in 
the ever A'arying dialects of the hill tribes. I  have, however, only mentioned those of which the exist- 
cnci-1- known with some degree tif certainty. i

T lv  Mu-k {M o n ch u x  ttm u rh ife ru s )^  called Kastooree, is not uncommon in the higher hills. I t  is said 
to <lerive it-peculiar od«iriferous secretion from feetling on the Kastooree jilant, a kind of ground nut, 
which is .strongly impregnated with the same pungent scent, and which the animal digs up with its long 
tu-k. Mr, Hodgson, in a recent number of the Journal of the Asiatic S o cietyexpresses his belief in 
the existence of three different species of this animal among the Himalayas, and even assigns them dis
tinct names ; but the characters arc foiindetl entirely ou the difference of colour, wliich is too variable to 
be depended ou for tile purpose of specific distinction ; and, in fact, Lieut. Smith assures me that the 
coloui's vary witli tlie age of the anim al; a remark on which I  am disposed to pl.ace the greater reliance 
from its agrc'eing with my own observations, made on many iirdividuals preserved in the museums of this 
country and tlie Continent. Whetlier the “  Second species of Musk,"" mentioned by Dr. Falconer as 
hav ing lieen discovered during his recent journey into Cashmere and Little Thibet, be founded on more

import ajit
• Photii Bibliotli. cO<l., ’l i . p. 01. t  Hist., lib. ii., c. 3. } Hierozo'i, lib. iii., c.2b.
5 Mundy's Tour, ii., 7J. Il Fresei's Journty, p. 361, ^  Hamilton's Nepaul, 79.
•  ‘ Journey, 21. + t  Aslat. Res., xvi., 351. f  } New Series, I„  202.
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iraportant characters, we have no means of ascertaining, that Naturalist not having yet published iiis 
observations.

Of the genus Cervus, the Chittra or Spotted Axis (C. a x is ) ,  and the Laguna or Para and Sugoriah, 
called also J h o u  L a g h u n a  and A’Aor L n g v /n a , or spotted and brown varieties of the Hog-deer (C  p o f-  

c in u s )  are common in the lower hills and forests, but do not ascend the mountains. The specific distinc
tion or identity of the two latter animals has long been a subject of dispute among naturalists; Lieut. 
Smith believes that the spotted variety is only the young; but I have myself seen animals at least three 
or four years old, with a row of spots on each side of the spine, though, at the same time, I  do not 
believe them to be distinct from the plain coloured or common brown variety, with which they perfectly 
agreed in every other respect. The subject is worth the attention of those who have an opportunity of 
settling the question. Three other species of the Axine group of deer are mentioned by Mr. Hodgson, 
under the collective name of Jara'i, but individually distinguished by the Nepalese as the Phusro, Rato, 
and K ^o, or hoary, red, and black Jarais respectively. The two former have been identified with the 
C e rv u s  H ip p e U ip h u s  and C e r v u s  e q u in u s  of Cuvier, the latter certainly without foundation, and tlie 
former at least very doubtful; the third, said to be undescribed, is probably the C .A n s to te l i s  of Cuvier; 
but the truth is, that we know very little about them, nor are these different species mentioned 
by any other author besides Mr. Hodgson. The C e rv u s  H ip p e la p h u s ,  indeed, called S a u n te r  or 
S a m b re  in the Plains, is well known in this country, where he has long existed in our menageries, and 
is probably the C. A r is to te l is , which is familiarly called E l k  in the Hills, and of which the native name 
in' the British hill provinces is Jer<yw for the male, and M a h a  for the female, names which have been not 
unfrequently applied to different species; of the Phusro, or Hoary Jarai of Mr. Hodgson, which, what- 
ever else it may be, is certainly not the C . e q u in u s ,  since that species does not inhabit Continental India, 
nothing is knowm but the name, if, indeed, it be not a mere variety of sex or age. I.ieut. Smith describes 
the Jerow of the Hills as a larger and heavier animal, and with finer horns, than the Saumer of tlie 
Plains 1 the tan and black colours of these two species appears to identify them with the Rato and Kalo 
Jarais of Mr. Hodgson.

No fewer than tliree species of deer, with characters approaching to those of the common stag (C. 
E la p h u s )  of Europe, have been mentioned as inhabitants of Nepal. T t/o  of these, the CeJ'UM* W allich ii 

and C e rv u s  D u v a u c e l l i i  of Cuvier, are known, though not so perfectly as could be wished; the third, 
which has been identified with the common stag, appears to be founded upon error. Mr. Hodgson has 
briefly described the C e rv u s  D u v a u c e l l i i  under the name of C. E la p h o td e s , and I  have seen a full-grow n 
male in the Zoological Gardens; the comparison of the skull figured by Mr. Hodgson* with the horns in 
the O ssem ens F o ss ile s  leaves no doubt as to the identity of the species. It is called in Nepal B a r n iy a ,  

and, according to Mr. Hodgson, M a h a  in the Western Hills, a name which, as observed above, Lieut. 
Smith applies to the female Jerow. C e rv u s  W a llic h ii, called B d r a h  S in g h a ,  is mentioned by M r.W alterf 
as an inhabitant of the mountains of Silhet, and by Mr. Hodgson,J who confounds it with the common 
stag, as found in the Saul Forest, which skirts the foot of the Nepal Mountains, whence it was originally 
sent to Calcutta by Dr. Wallicb. There is no grounds for supposing the existence of a third sj>ecies of 
this group in the Himalayas, identical with the Red Deer of Europe (C. E la p h u s ) ,  though the fact is 
distinctly stated both by Duvaucel and Mr. Hodgson ;§ these authors appear to have mistaken the ('. 
W a llic h ii for that animal, though the specific distinction was afterwards well known to Duvaucel, wlio 
sent to Baron Cuvier the description published in the “ Ossemens Fossiles.” Dr- Falconer mentions the 
discovery of a new species of deer in the Report of his recent Journey to Cashmere and Little Thibet,||

and
• Joum- Roy. As. Soc., IV., 64S- t  Asiat. R es.,rrii, 409. t  Loe. Cif.

I  Asist. Reg.. *v.i 120. t  Joum . AsUt. Soe., iv., 710.
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and Dr. Royle has figured (tab. 5, fig. 1) a female under the name of C , D o d u r , by which it is known 
about Saharunpore. He describes it as being about the size of the female H im  {^A ntilope c f^ v ic a p r a ) ,  

lighter and more graceful than the Hog-deer, and of an ashy brown colour; but this is all I  know of the 
animal, nor do I  find it even mentioned by any other writer. I t  appears to be unquestionably a new 
species, and is well worth the attention of Indian naturalists.

Of the M u n t ja c  tribe of deer, I  am acquainted with three distinct species inhabiting the Indian con
tinent: one entirely black ( C  »wete«), one of a light sandy fawn colour, probably the R a tw a  of the 
Nepalese (C. ro<iOffl, Hodg.), and the third the common Muntjac, called Kacker by the natives, and 
Barking Deer by the European.^ (C. M u n t ja c ,  Lin.), of a deeper bay and much smaller size than the 
K a t w a :  tlie former is scarcely the size of the Roe-buck { C . C a p re o lm )  •, the latter nearly equals the 
Fallow Deer { C - D a m a ,  Lin.) D r. Royle has figured the “ Barking Deer” of the Northw estern 
Himalayas, V. tab. 5, fig. ^  under the name of Cerows R u t w a ,  conceiving it to be identical with Mr. 
Hcxlgson’s species. All these animals may be readily distinguished from the other species of Deer, by 
their long })rojecting tusks, horns mounted upon long bony pedicles, and the glandular folds of skin on 
tlie forehead. They require, however, to be more attentively examined, and compared with one another.

Of H o llo w -h o m e d  Ruminants, the C h o ra l and T h a r  ( A n t i lo p e  C h o ra l and A .  T h a r ) ,  are now pretty 
well known from the researches of Mr. Hodgson, who has set a praiseworthy example to our Indian 
countrymen, by the laudable zeal with which he perseveres in illustrating the Zoology of Nepal. Both 
these species are proper to the middle and northern regions of the Hills. The Thar of Mr. Hodgson is 
universally calletl S u r u w  and Im o o  in the more western parts of the Mountains, the latter name predo
minating in the higher, and the former in the lower hills: the name of Thar, according to Lieut. Smith, 
is tlieiv applied exclusively to the species of goat which Mr. Hodgson calls the J h a r a l .  That beautiful 
and stately aatelope, the C h ir u  ( A ,  H o d g iio n ii), uf wliieh our knowledge is entirely due to Mr. Hodgson's 
researches, is confined to Bhot, Tliibet, and the surrounding countries; it appears to be altogether 
unknown on the southern face of the Mountains, except from an occasional specimen imported by the 
traders, either for presents or Irarter. The common Indian antelope, called H i m ,  and the C h ic k a r ra , or 
Ibur-horned species ( A .  cemicapra and <ju<idruiomia), are confined to the lower hills and forests, and the 
X e e l- g h a u  ( ^ .  p ic ta )  principally to the plains and jungles of the north-western districts. Mr. Colebrooke 
says that, in the opinion of the Hindoos, the resort of the Antelope sanctifies the countries graced by 
his presence, while his absence degrades the regions which he avoids. This seems more connected with 
physical observation than with popular prejudice. The wide and open range in which the Antelope 
ileliglits is equally denied by the forests of the mountain and by'the inundation of the fens.* These are 
the only antelopes of which we have any precise knowledge, as inhabitants of this part of India; but it is 
proliable that others still remain undescribed. Capt. H erbert,f in his “  Tour to the Sutlej,” mentions two 
animals by tlie names uf S k m  and IV a r , the accounts of which do not agree with any known species, and 
which are therefore weU worth the attention of future observers. The W a r , according to Capt. Herbert, 
is somewhat like the M u s k  D e e r  (M o s c h u s  M o sc h ife ru s ), but with a face more like that of a sheep, 
divided hoofs, and horns more nearly resembling those of a buffalo than uf any other animal; a descrip
tion which, in spite of the similarity of names, is inapplicable either to the Thar or Jharal, though 
indeed, little dependence is to be placed in the descriptions uf unscientific observers.

The N e e l - g h a u  deserves a more particular notice, for the purpose of clearing up a point in its history, 
equally interesting to the Classical Schdar and to the Zoologist. I t  has been already observed that 
M<xlem Naturalists, after the example of Baron Cuvier, have identified the great S a u n te r  D e e r  of India 
with the animal which Aristotle describes by the name of H ip p e la p h u s .  “  The H ip p e la p h u s j ' says the

Greek
* Colebrooke on Bengal Husbandry. t  Asiat. Res., xv., 397.
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Greek philosopher,* “ has also a mane, (he is talking of the mane of the Horse), above the shoulders, but 
from this to the head along the top of the neck i t  is  v e ry  t h i n ; it has a likewise a b e a rd  o n  th e  l a r y n x ;

.......it is about the size of the Stag....... the female has no horns........those of the male resemble the horns
of the D o rca s , ( ^ -  G a s e l le ) .......it inhabits Arachosia." Any one acquainted with the N e e l -g h a u  will
readily perceive the applicability of this passage to its most obvious cliaracters; in fact Aristotle’s 
description of tliis animal, under the name of H ip p d a p h u s ,  is more exact and minute than the descrip
tion of any other animal mentioned in his history ; it is evidently taken from personal observation, and 
it is surprising that the application should have hitherto escaped the penetration both of critics and 
Zoohjgists. The older naturalists, such as Gesner and Aldrovandus may he excused for ini»a]>plying 
the passage in question, sometimes to the Elk, sometimes to the common Stag in liis tvinter-dress, when 
the hair of the neck becomes longer than ordinary, since they were unacquainted with the form and 
characters of the N e e l - g h a u ; but tlie continuation o f  the mistake by their successors, to whom the 
animal has been long familiar, is altogether unpardonable. This identification, indeed, was absurd 
enough from the beginning: the habitat of Arachosia, and ilje assigned form of the horns, were alone 
suflicient to distinguish the Hippelaphus from either the Elk or common Stag, independently of tlie 
critical absurdity of supposing Aristotle to describe such well-known animals at such length and under 
a new name; but the truth is, that all modern commentators have been misled by a wrong translation of 
the term AopKac, employed by Aristotle, as the name of an animal, to the horns of which he compares 
those of the Hippelaphus. Now, it is to be observed that the Dorcas of the Greeks and Romans 
is universally admitted to l)e the Gazelle of Egypt and Northern Africa, as may be easily proved from 
many passages in'Herodotus and other ancient writers. Theodore Gaza, himself a Greek, and the first 
translator of Aristotle, very properly render.s the word by c a p ra , but Buftbnf Iiaving criticised (Jaza's 
ig n o ra n c e , and affirmed that the word should really be translated c a p re a , every body has since followed 
the translation of Button, and the D o rc a s  of Aristotle has been accordingly considered identical with 
the R oe-buck , whilst the Dorcifs of all other ancient writers is acknowledged to be the G a se lle .

This seems to have been one of the principal sources of error which misled Baron Cuvier, after the 
example of his predecessors, to identify the Hippelaphus of Aristotle with a species of Deer. The 
head and skin of the large Indian S a u m e r  had been sent to Paris by Diard and Duvaucel; the hair of 
the neck was observed to be considerably longer and coarser than that on the rest of the body, the horns 
had only two antlers, l ik e  those  o f  th e  R o e -b u c k , and it came from India. Baron Cuvier immediately 
concluded that he had discovererl the real Hippelaphus of Aristotle, and takes considerable Jiains to 
prove it.I Against this opinion of the most distinguished of modern naturalists, however, I have to 
urge objections as grave as those which lay against tlie ancient error wliieh identified the H ip p e la p h u s  

with the Stag and Elk. In  the first place, as I  have just shown, the fancied similarity of the horns of 
the H ip p e la p h u s  to those of the Roe-buck, arises from a false translation of the word D o r c a s  ; when 
this term is properly translated, G a ze lle , the horns of the H ip p e la p h u s ,  to Ire similar to those (jf the 
D o rca s , should be small, round, and w i th o u t  b r a n c h e s such are the horns of N e e l -g h a u ,  and such 
are not the horns of the Saumer. In  the second place, the S a u m e r  Deer has certainly longer and stiffer 
hair on the neck than elsewhere, but it is equally long and rough o v er  th e  w h o le  n e c k ,  u s  w e ll  on  th e  

s id e s  a s  above a n d  below , and has no resemblance whatever to the mane of the Horse and Mule to winch 
Aristotle compares it. In  fact the description of Aristotle does not apply to it in any particular. T h e  

S a u m e r  does not show the least appearance of the t h in  m a n e  a lo n g  th e  to p  o f  th e  n e c k ,  lo n g e s t a n d  

th ic k e s t o n  th e  sh o u ld e r s ;  neither has it anything that can be called a beard, distinct, at least from the 
general roughness of the neck which Baron Cuvier calls its mane. B ut even allowing the rough hair on

the
* Hist. Kb. ir .  c. 5. t  Hist. Nat. XI. 402. t  Oas. Foss. IV, 42.
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the under surface to be called a beard, still Aristotle's description does not apply, for this rough hair 
covers the w h o le  th ro a t in the Saurtier from the head to the chest, whilst the Greek philosopher 
restricts the beard of the J l ip p e la p h u s  to the la n jn a i , and this is precisely the situation in which the long 
bunch of coarse hair, nearly a foot in length, is found on the throat of the N e e l -g h a u . In  fact there is 
not a single point, even Co the most minute particular, the habitat of Arachosia, for instance, the modern 
Punjab, where the Ncel-ghau is extremely abundant, and where the Sauroer does not exist, at least we 
have no evidence of the fact,—in which Aristotle's description of the Hippelaphus does not perfectly 
agree with this now well-known animal; and we may therefore safely conclude that we have at length 
finally settled a question which has long puzzled both critics and Zoologists. The N e e l -g h a u  should 
consequently assume in future the specific appellation o iA i i t i lo p e  H ip p e la p M is , whilst the SaumerDeer, 
to which that name has been erroneously applied, may be more appropriately called C e rv u s  S a u m e r .

Two distinct species of the genus Capra occur in the Himalayas: C a p ra  je m b ld ie a  of Hamilton Smith, 
called J h n r a l  in Nepal, and T h a r  in t]jc British provinces, is by far the more common of the two, and 
is stated by Mr. Hodgson* to differ from other goats by having four teats. The second species has never 
been descrilied, but its e.xistenceis jdaced beyond a doubt; Major Kennedy, while resident at Simla, had 
two stuffed specimens, procured in the neighbouring mountains, and the animal is mentioned by various 
lovtrists under the name of the Ibex, which it appears to resemble in the form of the horns and other 
characters. Dr. Falconer, in the Report of his late Journey to Caslimero and Little Thibet, mentions the 
discovery of two new species of goats ; hut as he does not enter into any detail on the subject, we have  ̂
no mcan.s of ascertaining how far tliey may prove to be identical with, or different from, the two species 
here mentioned. Different varieties of the domestic goat, the most valuable of which are the C h a n g ra , or 
.shawl goats, of two breeds, distinguished as the larger :md the smaller Changra, are found in the more 
alpine regions; their wool forms an article of extensive traffic, but we are much in want of detailed com- 
piirative tiescriptions and g<K)d figures of these, as of all the different breeds of cattle and other domestic 
animid' in In d ia ; a suhjis’t of great interest, which has been extensively illustrated at ho;«e, but which 
has met with little or no attention out of Europe.

O f shwp there are likewise two wild species, and numerous domestic varieties, found in these moun
tains. T he B u r r h n I ,  called N a h n o r  by the Nepalese (Oris N a h o o r  of Mr. Hodgson), is intermediate in 
character between the Monflon { 0 .  M u s t iw n )  of Corsica, the supposed parent of our domestic sheep, and 
the Aondad (O . tr a g e la p h n u )  a t  Northern Africa, which latter sjiecios it resembles in the form of the 
horns and the ahscnce of the cruniens, or tear-pits, which distingqisli the rest of the genus. The second 
species, called B a n h h e r a  in Nepal, is less known, but appears to approach very nearly to the Argali of 
Siheria (O. A m m o n ) ,  if, indeed, it Ik* not identical with that animal. I have seen the skull and horns in 
the Mu.seum of the Royal ..V.siatic Society, to which it was presented by Sir Alexander Eurnes; but as 
there is no spt.cimen of the Argali in this country with which to compare it, I  can offer no opinion as to 
its specific diflcrencc. The animal .seems to be more properly a native of Thibet and Chinese Tartary, 
and seldom appe-ars on the southern part of the Himalayas; at least none of my sporting acquaintances 
ever met with it, and Mr. Hodgson was long doubtful of its existence. Of the domestic sheep of the 
Hills, besiilt’s the Duml>a, or common variety of Upper India, Mr. Hodgson mentions a breed called 
B a r t r a l  as occurring in the Kachar, and anotliei- called H o a n ia h ,  peculiar to Thibet: these are used .as 
beasts of burden for carrying grain and other products across the mountains, but we know little of tlieir 
peculiar forms or qualities.

O f the genus B o s , the buffalo (B. B u h a lu s ) ,  and its representative, the A r n e c , or U m e e  B h in s e , are 
confined to the sultry forests at the foot of the mountains. The latter is a very distinct variety, if  not a

different
» Jovrn. Asiat. See,, iv. 710.
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(lifferent species, from the J u n g le e  B h in s e  of Bengal and Assam, so well known for the great length of 
its horns; the A r n e e  of the Saul forest is the short thick homed variety, of which there are many skulls, 
preserved in our Museums, and is said to be a much lighter made animal, though with a thicker skin 
than the J u n g le e  B h in s e . The Zebu { B o s  in d ic u s )  is common in every part of the H ills; but the pecu
liar and appropriate species of the Himalayas is the Changree, or Yak { B o s  p sB p h a g u s , Fallas), which 
composes the domestic cattle of Tartary, and is not uncommon on the southern slopes of the higher 
Mountains, where a cross between it and the Zebu, or common Indian Ox, is much used in agriculture, 
and preferred to either of the pure races. This hybrid is not uncommon at Simla, and it is to be hoped 
that some intelligent observer will take advantage of this circumstance to ascertain from actual experi
ments whether the sexes be productive i n t e r  se, or when united witli one of the pure races; or whethe% 
like the common mule, they be absolutely barren. Lieut. Smith informs me that he has seen the Yak wild 
on tlie confines of Chinese Tartary.

    
 



L I S T  OF  B I R D S

A U T H O R ’S C O L L E C T I O N  M A D E  A T  S A H A R U N P O R E  A N D  I N  T H E  H I M A L A Y A S .

V ^nridr.
Valtvr leuconoCB*— Sabaninporc u d  Kbe-

CTpaenis buhatut—iSial>.
NeephrMi l’atcnopt«ru>—O M —Sahaninpore.

HaluNtu« — SahirunpoK.
— Poodicem nu— OkooilMar — Satnnui-

Ailw Hpder—Sabardii|>orc—rai r̂alorjr. 
Aecipilrr Nuiu—HtIU.

^  , — Duuumieri—Sabaniopote.
.  HMBMortiii ondalalui— Saharun- 

poK.
Kako p»ngrimif—llilli*.

— Cbicqnara—j$A(ira—lIiIISi tUIw plains. 
• —• patltdus, mas. fcia. — Sahaninpore, killed

in & D. O.
— ciacreus?-ieckrw —Hills.

Ctmw Tmrie(atui—Safaanupore.
— T*m —<ssa—Sahaninpore. 

t*mia apivons — Sabarunpore.
Kknos raelanop«eriu —27ie6«fli—Sabsrunpore, 

banka of rivulets.
.Viinu Govinda—Naharun|>or».

Otui brnfalesNis—m Cso—Snbaiunpore.
*- brachpatoi — eodbe — Sahaninpore dis- 

tricc
Kuix pnseerma—pntokrw, H . eAepwf—Sahanin

pore.
Koctua—Saharunpore district.

iVSF.SSORES.

Mmvpuhr.
Npcliomia AmfaerstiaDa—l>F]m Doon. 
bierops jnvaaictM—AarriW—SabaninpoK.

— viridie—ism'uf-.Sabaranport.

f'rpselua aflinis—lhno< bitbiU. kiaekjfa—Plaina. 
Kirando dlifera—.46abaaf—Plains.

— wythropncin—id&etesf—Pbins.

Capriiaulfus indiena—CTapfei ■ Plains.

*Barrlaitnus Ualbousia—Mosaooree—In Rains 
Tab. vli. tg. i ,  Jameson, Edinb. Pbil. 
Joum.

gatp—dfr.
Alcedo radio—perse aseolsn orpa—Plains.

— Beaft>ie<>a>s ~~^aks aueilerKapa— Plains 
and erilbin biUa.

Ilalcpon Somnenaia—macAec s  
—Plains.

DairviBaeraas.

Muaricapa.
— several qweiea—Pbina.

Maseipeia Mrianops.
— Paradiaii- So fcecBeof—Foot odulla.

Muscipetn iiidica—boo&>of—Foot of bills, 
Rbipidura albifrontata—CSaideef—Plains.

— fuseoventris—CAaidsrf—Plains. 
Cryptolopha poiocepbala.
Pbooiicornis prlnceps—Saielu—Hills.

—  pat^ina—5«A«iee—Hills.

Dicrurus Balicasoius—Jhamp—Plains, 
llypsjpetn Psaioides—Ililla.
I.aaius muscicapoides—fvfora—Plains.

ColluTio L ahton—Aitora—Plains.
— erythronolus—iatore—Plains.
—  Hardwickii—httara—Plains.
— undetermined.

Ceblepyris—Hills.
iltndida.

Myopbonus Teaminckii—Cestoora—llitls.
— NepalensU.

• Pitta Btacbyura, r .  Tab, vii. fig. 3—Hills. 
Turdus saularis—dii'er—Plains.

—  — dki'sr—Plains,
—  airognlaris—Hills.
—  pccilopeerus—Hills.
— erythrogaster.
—  albocinctus, Hoyle—Hills.

* — MicoUa, Royle, v, Tab. viii. fig. 3. 
Cinelosoma Itueolopbum—Lower bills.

— mplanoccpbalum—Hills.
— striatum—Kberee Pass.

Oriolus aureus—peeA>i—Plains and Kberee 
> Pass.

— melsnocephalus—pefaJI, nrduk— Pbuns
and Kberee Pass.

Tlmalia SoinervilUi—.Dooauwe, Cks<reii,.Vi(tbii)ta 
—Plains.

— c b a ta m —Cketlciul—Plains.
Petrocincia cindorbyncba—Hills. ,
Ixos melanocephalus—Hills.

—  C titt—boolbooi—Plaint. Aoadoo boefboof
—IlillL 

lUrs Tipbia.
Sj/tviads.

Sylvia sibilatrix.
— rufa—Plains.
—- Tfocbilus.
— several species—undetermined.
— ia ld l ttn —Plains.

—  Dukhunensis—sieeR&i—Saharunpore, in
cold weather.

riiccnicura atrata—tAurdar Irumpa—Plains.
— frontalis—fAurtAar Aanipo—Plains.
■— leucocephala—AafcfjjAoSn—MohunOhat.
— neruliocephala.

Budytes melanocepbala— Salianinpore — Near

Enicurua marulatus—AAanjnn—Hills.
Antbos agilis—Plains.
Zosteropa.
Saxicoh rubicola.

—. bicolor—Plains.
1

Piprida.
Paros nelanophtM.

—  erytlmcepbaJaa.
—  xancbugenys.
—  nonticolus.

Ceaiaovraat.
PriapilEde.

Emberixa—CW jia-nills.
— CU—Hills.
—  cristata— Hills.

Alauda— Plaioa.
—  Plalaa.

* Carduelis canleeps-Sdre—Csobrnm, » Tab.
vUi. fig. d.

— Pbilllpcmu-/>AsWAM. TAmW  h
Plalaa.

Friagilln rodocfaroa—CAswya. Piamo. tidta. 
Lonrbura niaoria

— malanooepbala—Deyva Doosk
— Cboet—rW oA m —Pkuaa.

Passer dosaeMlea— OUwya -  llamB. 
Pyrrfaula rrythioevpbak- tlilte.

■— pagodarum—hnsssa passe—Pkum.
— Mabratlenaii—dAedUs—Haws.
— — O M -PItiaa.

Corrida.
Pica rrytitrerbyoea—Hills.
Orndroricta n

Garrulus lanceolatiia—Mnssosi
— bispecelsrie—Mesaeoee
—  kococepbalee HtUa,

Aaesridw.
Buctros gingianes- AUaer, — Kbsevs Pass, 

vialla S.U. C.
—  Cavatae Hatdwar. KWlae Pass. 

Scinoaas.
PtitUrid*.

Pahrarab torgoatat— (oar I I .— I%jae.

— A le n sd ri-f td irM a —IliUfc
—  scbiatieepe— Massaarse

Picidtt.
Ducco graadis— gasaar Atdsa— Masmae*-.

— Philtppeads, ama. Slid hea.-Bas«s<
8.11.0.

—  csjalcepw— Mnasoosae.
Picus Bengalenris— Deyra Dana and Kbrrrr 

I>aM.

    
 



Ixxviii

Picus Mtlsccen<i>.
— Mahrtttensis.
— Squamttus, fem.—MuBiooree.
■— — young maJe.—Mussooree.

Stfennua — luU iv h it (wooii-cuUtr) — 
Kberee P a u . Deyra Doon-

— llitnalsyanus—Musiooree.
— Hyperythrus.
— Nepalensia.
— brumiifronj.

Vunx Torquilla—S. B. G—migratory.
CHCutiJa.

Antropus phillipensia—jWa/io, Jl/niooAo, H. 
CoccyBus clirysogasCer- Saharunpore disuirt. 
Leptosoraua tfer —popeco — S.B.G. — Haim,

CueulusCanonis—Xookoo—Hill s, warm weatlier 
—Saharunpore, in raina.
— fugax—S.B.G.—migratory,Match.
— aparverioidea—CSip 0 ie ep ,\l .—S.B.G.

—migratory, Sturcli.
— Himalayanus.

Eiidynaniys orientalit — kod— S.B.G.— April, 
tiU end of runs. fem. Uivhal—S.'ii.G.

Ccrlhiaileie.
Certhia Goalpariensia, v. Tab. vii. fig. 1—Deyra 

Upupa Epopa — Aood Aootf, thok budhya—Plains, 

Cynniriila.
Cynniria MahraCtensia.

MeUphaffidtB.
Chloropais—Hills.
Pomatorhinus.

— erythrogcnys —Hills.
I’rinU-Hills.

CoiimbidiB.
Vinago sphenura—hurynl—Miissootee.
Coluinha Meenah—puiufuA—Plains and hiila.

— tlgrina—chUla—Plains.
— humilia—Manukmmv.
— CarntByenais—S.B, C.
— leueonota.
— jaranica—Deyra Doon.

Gallus Bankiva—janrjlee *ot—llurdwat, Khe- 
ree Pass, Deyra Uuuii.

LIST  OF BIRDS.

Gallus Sonncrati.
Lopophorus Impeyanus — Mcmd. Moorg zureen 

—Dliunoultee, Mussooree, Cboor. 
Pavo cristotus, (mas. and fem).— mor — Hurd-

Tragopaii Haetingii (Sn/yrua nelanocephabis) —
-----3'fenor—Hiila, near snow.

Pliasianus Fucmsiu—AoAAu—Mussooree.
— albo-cristutus—Xa/ij—Khuree Pass.
— 'W’allichii (P , Staceyi)—-C’Aer—Tueii Tib-

ba, &c.

Perdix Chukot— Ckubor—Hills, pasiitn.
— olivaeea—teetur—Mussooree—Hill par-

— I’onticeriana — tutur — Saharunpore —
Grey partridge.

Ptcrodee exustus, (em.—Kberee.
Francolinus vulgaris, mas. and fetn.— bala teetvr— 

Plains and bills—Black partridge. 
Ilemlpodius nigricoUis—hnw—Plains. 

StnUhionida.
Otis auriti—brA—Foot of hills.

— deliciosa (Beiigalensis)—ckurg—Kheree

CsAi-tATosas.
ArJeada.

Ardea cioerea—Saliaruniiore.
— vulgaris—Aang— Sahamnitore.
— Antigone—S ana—Saharunpore district.
— F.gretta—5a^«fioepis—Saharunpore.
— Malaccensii—Aflaea bug—Saliarunpore
— russafa—Sa^id  boogla—Saharunpore dis-

— Grayii—Goroobug—Saliarunpore district. 
BoUiirus stcllaria—Saharunpore district.
Ciconia Aiutralis.

— leucoccphala—Monu* yor-Saharunpore
district.

Mycteria—loajmg—Saharunpore district. 
Tanlalida.

Anastomua Typut—.^tam kktd—Saharunpore. 
Tsntuliia leurocephalua—JAaapeer—Saharan.* 

pure district - liaina.
Ibis religi'isa—AaeMea cAora, AeeMee cAoro—Sa

harunpore district.—October.

Numeniue, black — Saharunpore, common in

Totanus fuscus—Saharunpore.
—  glottoides—Choglad—Saharunpore.
—  glareola—.Saharunpore.

Litnosa melanura—SaharunpiKe.
Sculopax ruatieola—Nalapanee, Munooree.

— Gallinago—CAoAa—Sshaninpore.
Ryncluea capensis — CKnAa —Sahaniupora. 
Tringa ochropus.

Two or three undetermined apecies.
Charadrida.

Cursorius asiiticus—Saharunpore.
Vanellus goensis-(Kteres—Saharunpore. 

RalUdrt.
Pai

Glareola orientalis—Saharunpore.
Ballut aqiiaticus—Doulutpore jheel.
Crex pusilla—Sahtrunpora in Demola nuddee- 
Gallinula jaranica—i/id Uoarg—Saharunpore.

— UDdetengined—Aora—Saharunpore, 
Porphytio hyacinthinui—Aon—Dadoopore.

NATAToaat.
Anatida.

Anser indica—Stharonpore.
Plectropterus melaiuHus —iViiAta—Saharunpore. 
Anas leucopbchalmos—S^aninpore.

— psciturhyncos—Saharunpote.
— cristata—Saharunpore.
— Crecca—Saharunpore.
— clypeata—Saliarunpore.
— Girta—Saharunpore.
— I’enelope—Saharunpore.
— Querquedula — Saharunpore — Native

name butlni and moorghabbea, of most 
of the speciea.

Mareca Awsuree—Saharanporu.
— fistularia—Saharunpore.

Fdicanidet.
I’elecanus Onoerotalua-^uptniUMr-Manukmo'v 
I’halacroeorax Javwiicus—J»l Any—Mocuffer 

ZariiZw.
Sterna Scens— Gang cheel—Saharunpore.

In publishing the foregoing List of Birds, the Author Jiopptl it -would have been accompanied by observations on their Geogrii- 
phical distribution by a distinguished Ornithologist. This, it is hoped, will still be done, with a more complete List than it is now 
possible to publish. Tiiough the specimens have not been subjected to a minute comparison with the species indicated, yet, as Mr. 
Vigors, Mr. Gould, Col. Sykes, aud Dr. Ilorsefield, have seen and named the Birds, there can be little doubt respecting the correct
ness of tire names published.

Mr. Ogilby has justly observed, p. Ivii, that as the faculty of rapid flight enables birds to set oceans and deserts at defiance, 
so it enables them to choose their own temperature and climate, and therefore renders them not so well adapted as Mammals and 
fresh-water fishes for studying oil the laws of Geographical distribution. But as they transport themselves from one country to 
another, as the seasons vary and become favourable fur afTording them food and a suitable climate, so are they better adapted than 
any other class of animals for appreciating the changes which take place in the climate of a place at different seasons of the year ; 
so much so, indeed, is this the case, that in some places many of the operations of husbandry have been regulatecl by the appear- 
airce and disappearance of birds. Knowing the changes which take place in the climate, vegetation, and cultivation, both of the 
plains and mountains of India, as shown in the Mcteorologicui Observations, p. xxsvii*, and at pp. 7, 9, 13, 14, 16, 20, &c. and that 
the animal forms varied also according to seasons as well as elevations, two plates of birds are figured, while a few of the animals of 
different elevations are enumerated at pp. 6, 11, 12, 19, 24, 37, and 41. Birds (Plate 8) characteristic of the Himalayas, being in 
form albed to those of European climates, are C arduelu caniceps, G a rn d vs bispecularis, and Turdna albicoilis. Nob., of which 
the specific name should be changed to T . albocincttu, as tlie former name is pre-occupied. Tropical forms, as exhibited in Certhia 
Goalpariensis, P illa  brachyvra, anti E urylaim us Dalkouaitr, are represented in Plate 7, us these, though common to the .S.E., occur 
so far North as 30® of latitude, in small numbers, and only during llie rainy season, of which the peculiarities of climate and vegeta
tion are inclicatetl in the above-dted passages. Tltc specimen of E ury ta im us Dal/ioatice figured was shot at Mussooree, at 0,500 
feet of elevation, This species was first described by Professor Jameson, in the Edinburgh Journal of Science, and not by Mr.Wilson, 
as indicated in the Plate, and as I had been erroneously informed.

    
 



C O R R I G E N D A E T  A D D E N D A .

Psge. Line
Tiii — from IioltOBi, for 1st. 28° read l»t. 33°. 164 — 8, for Venice turpentine read Chian.
i(  — 9, for EMCrm rtad Westers. 164 — 4s for laudanum read Jadanum.
X — 12 from bottom, for N .E . end S.W .m nf N.W. to .S.E. 167 — 21, for C. Royleanus read Royleana.
X "  10 from bottom, for to 34.° of Uiitude read 27° oflatitudc. 167 — S2, for C. spinosus read spinosa
X — 10 from bottom, for long. 75° read 74°. 169 — 17, for M. Brongniart read Adolphe Brongniart.
X — JO from bottom, for long. 90° £ . read 96° E. 170 — 2 from bottom, for 4,038 & 7,443 read 4038 8c 7448.
xi '— 7, for Patna 5° reod Patna 4i°. 171 — 2], for Exctecaria Agallochum read Agailocba,
XU — fi,fo rN .E . reodN.W. 181 — 4, for Ccsalpine® read Casalpineffi.
8 — 13, for Kagonia Mysorientia read Mysorenais. 169 — 6. and page 183 line 17, for A. leacopluea read ieucopbltea.
6 — 14 from bottom, for XantbocbymuH dulcis reodpictoriiis. JK5 — 25, after Cassia auriculata add tarwar.
7 — 14s for khadirreod bangor laod. 188 — 9. for ou read on-
7 —  15. for bangur rend kfiadir. 189 — 85, for Crotalaria read Crotolaria.
g —  14 from bottom, for ocymtunraadocimam. 195 — 4 from bottom, for yiebl Devon's blood read yield a kind of
g — 21, for LoUuin temulenlun reodtenmlentum. Dragon's blood,
9 —- 6 lh}iB bottom, for Fonkaol read Forsinl. 196 — 24, for Tab. 84 read 32.
12 — 3, from bottom, for Boa constrictor read Python. 190 — 32, for Tab. .34 read 38.
1 3 — 20. for Bauhinia corymbose read racemosa. 196 — 41, defe such and as.
17 — 3, for Apocyetuereod Apocynee. 197 — 12 from bottom, for Hb. Hra. readllb . Ham.
20 — 25, for Gconeptrix read Goneptnx. 233 — 6, in Osmorrliiza deie r.
22 —  4  from bottom, for stawbcrries rend strawberries. 239 — 9, for 10° of N. & S. read 10° of N. 8c 80° of S.
2 t — 19, for Kapalensis read Nepalensis. 240 — 12, for o fai° read of 30°.
96 — 29, for .Sausaurra religiosareadDolomiam raacrocephala 846 — 10 from bottom, for E. mvea read niveus.
96 — 6 from bottom, for Gualtberia read Caultlieria. 246 — 9 from bottom, for comigera reod comigerua.
27 — 5, and page 30 lowest line, for TropiiU read Tripe. 350 — 11 from bottom, for read ^a/eeuifi/s.
28  — 10, for Cueubalus boccifer read bacciferus. 253 — 14 from bottom, for thalacUifolia read tbalictrifolia.
28 — 29, for eoutbward read sontb-east 256 —> 2, for symplicifolia read symploeifolia.
2 9 — 12 from bottom, for C. Sasanquba reed Sasanqua. 256 — 10. for macrocarpum rrodmacrocarpus.
33 — 6, fur Abies excelaa read Pinas exeelsa. 259 — 22, for chrysanthemum reod cbrysantliura.
98 — 13, for Carduue marrocephalus read DulomiieaDwcroccpbala 268 — 8, for J .  frulicosum read Jasminum fniticosum.
.36 — 19, for riquarroea read Squamosa. 270 — 10 from bottom, for idoebted read indebted.
3 5 — 18 and 37. alao page 40 line 14, for Genista read Caragana. 873 — 8 from bottom, for sylvestris read sylvestre.
36 — 26. for Lophopliurus read Lopbophorus. 274 — 13 from bottom, for asbmatica read asthmatica.
Aj —  7 from bottom, for DeIpia read Delpbia. 274 — 7 fittm bottom, for curessivica read curassavica.
A9 —  0 from bottom, for Aconitia read .Aconilina. 295 — 14, for Tab. 70 reod 72.
,V4 — 11, for acridens reodioeedens. ' 298 —  6, for boerbaviaefolia read boerhaavifolia
5 1  — 28, fur p. '48 read p. 44. 309 — 18, insert Tab. 69. 6g. 1.
7 { __15, before Bras.sica Napus cieerf Rape. 309 — 20, insert Tab. 69, 6g. 2.
71 — 16. before Sfyagrum iiuert Coba. 323 — 27, for India read Asia.
H4 —  14, for Sida abutilon read Side tilbefolia. .334 — 21, for Beilsclimeidea read Beilschmiedia.
J05 - -  4  from bottom, for Dipteroearpec read Dipterocarpus. 329 — 26. for fig. 2 read fig. 3.
]]8  — 17, and p. 133 line 4 from bottom, for Kleococcus verrucosus 329 — 33, foi'fig. 3 reod fig. 2.

read ElBOCocca verrucosa. 344 — 23, for DumUr read Uurdar.
119— Ofrombottom, and p. J68 line5, for Evonymus read £uony> .360 — 27. for ManUrogora read Mandragora.

mus. 364 — 6, fur I’lcurotlmllidem rend Fleiirothillest.
121 — 4, for F.vonymus micranthui read Euonymus micrantha. 370 — 15. for compestris read campestris.
127 — 27. for Tab. 2.6 read 34. SH8 — 15. insert Tab. 92. fig. I.
132 — lowest, for Siam reod Cbina. .388 — 97, insert F. vcrticillala, Tab, 99. fig. 8.
133— 14, for Mmuareod Mesus. 388 — 4 from bottom, for fig. 1 read fig. 2.
137 — 11 from bottom, for Dodonsa read Dodor.imic, 4'13 — 6 from bottom, for S. maritima read Scirpus maritimus.
140 — 24. for qiiaiitss readquintas. 4IG — 14'from bottom, defe stop between Sacchanun and 8ars.
155 — 12 from bottom, for /mXs read ftaiv. 420 — 19 from bottom, for P . miliare read I’anicum miliare.
157 — ami eI«owl)ere, for Zantlioxylum read Xflitihoxylum, 421 — 26, for Jonas read Jamis.
161 — lowest, for Elais rsad Elsis. 410 -  11, fore. 73 read c. 83.

    
 



As the dates of publication of the several Numbers of this Work have been spread over many years, they are here 
adduced for the sake of reference.

No. 1 . . Pages 1 0 40 appeared n September 188.3. No. 7 ... Pages 217 0 248 ... ... August 1835.
2 . ... .  41 t0 72 ... .. Mardi 1834. 8 ..............  249 to 288  ... ... December 1835.
3 . ... 73 0 104 ... ,, June 1834. 9 ............... 289 0 330 ... ... May 1836.
4 . ... 105 t 0 1.36 ,,, .. September 1834. 10 ............... 337 0 3S i ... ... February 1839.
5 , ... 137 0 176 ... ■ .. January 1835. Supp. No. ..............  385t,o472, and Introduction, from
(i . ... 177 t0 216 ... .. April 1835. p. xxi. to axviii. with Table of Contents and Indexes ... 1840.

    
 



    
 



N O T I C E .

T h e  observations respecting the Geographical description o f  the Flora o f Northern India, having 
extended to a length which has precluded the publication of the letter-press referring to the Botanical 
Plates, this will be given in the next Number, with the general observations on the Natural families to 
which the plants respectively belong. In the introductory chapter will be given; a description of the 
Geological sections, in constructing which the Author has received most valuable assistance from 
M'. DE LA B e che  ; the details of meteorological phenomena observed in the plains and mountains of 
Northern India; and the descriptions referring to the first ten plates of the work.

Though the Author will have the pleasure of recurring to the subject in the body of the work, he 
cannot omit this opportunity of expre|sing his obligations to those from whom he has received valuable 
assistance during its prosecution. To Mr. B ro w n  he feels much indebted for placing in his hands 
the herbarium collected in Kunawur, by Mr. I n g l i s , of Canton; to Mr. B e n t i i a m , for his descriptions 
of the Labiatce and Sikncce. Professor N e e s  v o n  E s e n b e c k  has arranged and described the new 
genera and species of Gramincie and Cyperacece. The Coinpositce have been forwarded to Professor 
D e  C a n d o l l e , and the Cryptogamic Plants to Professor H o o k e r . T o Mr. D.  D on  the Author 
feels much obliged for his account of the genus Ranunculus, and for great assistance in comparing his 
collection with the East-India and other Herbaria deposited in the Museum of the Linnean Society; 
and to Professor L i n d l e y  for the invaluable assistance he has received in every department of the 
work. The whole will be completed in Ten numbers, price 20s. each.

    
 



    
 



I L L U S T R A T I O N S

BO TANY OF TH E  HIM ALAYAN MOUNTAINS.

T h e  introductory observations having enabled us to appreciate the extent and 
general nature of the territories comprised within the boundaries of India, and shown 
the general uniformity, or rather almost insensible gradation of temperature, on which 
so greatly depends the natural distribution of animal and vegetable forms, as well 
as those which are the product of art, we now proceed to the more immediate 
object of this work; that of illustrating the Flora of the Himalaya Mountains. Here 
we shall find the changes in climate more rapid at successive elevations, and the 
modifications in plants correspondingly great, whether we ascend the great moun
tain ranges near the Southern extremity of India or those towards its most Northern 
limits. It is necessary only to enumerate the sources whence our information has 
been drawn, to show that these have been sufficiently extended to allow some 
reliance being placed on the inferences which are deduced.

The situation of the Honourable Company’s Botanic Garden at Saharunpore in 
30® of Northern latitude, one thousand miles to the north-west of Calcutta, elevated 
as many feet above the level of the sea, and placed nearly at the head of the extensive 
plain which forms the great Gangetic valley, was admirably adapted for enabling an 
observer to obtain a knowledge of the Flora of the plains of Northern India, as well 
a.s of the Himalayan Mountains, it being within thirty miles of the commencement of 
the successive ranges which form that great barrier between the dominions of the 
British and the territories of the Chinese.

The herbarium consists of at least 3,500 species; collected, 1st, in the plains which 
form some of the north-western provinces of India, from 28° to 31° of N. lat. or from 
about Delhi lo the banks of theSutIcdge; 2d, of plants growing in the mountainous 
tract included between the latter river and the Ganges, or between 30° and 31^° of 

B N. lat.

    
 



IL L U S T R A T IO N S  OF T H E  B O T A N Y  OF

N. lat. from the level of the plains up to the Snowy Passes; with these may be 
enumerated the plants of Cashmere, which can only be considered a valley of the 
Himalaya; the third portion consists of plants from Kunawur, a country which being 
beyond the influence of the periodical rains, has its climate, and consequently many of 
its animal and vegetable productions, sufliciently modified to entitle them to a separate 
consideration. •

The researches both in the hills and the plains having been carried on at all seasons 
for a series of years, the collection may be considered as giving (with the exception of 
the lower tribes of Cryptogamic plants) a very fair idea of the Flora of that part o f  
India.

The plants from Cashmere were obtained in 1828, 1829, and 1831, by means of 
native plant collectors sent with the northern merchants, on their return to that valley 
after disposing of their annual investments of fruit and shawls in the plains of India. 
Along with dried specimens, seeds and Jiving plants were also brought down, and 
grown either in the Saharunpore Botanic Garden or in the Experimental Nursery in the 
Hills. This collection can only be considered as giving a general idea of the nature 
of the Flora of that far-famed valley.

The collection from Kunawur, consisting of several hundred species from a cold and 
arid country, made in two years during the season.? of vegetation, will give a very good 
idea of the nature of the Flora of that tract. The first collection was made for me in 
1825, by the late Lieutenant Maxwell, of his Majesty’s 11th Dragoons, and the second 
bym y plant collectors in 1831. "With these, through the kindness of the distinguished 
Mr., Brown, I  have had an opportunity of comparing a collection in his possession, 
made by R. Inglis, Esq. of Canton, in the year 1830, as well as a small collection in 
the British Museum made by that adventurous traveller the late Mr. Moorcroft, in his 
journey beyond the Himalaya; a few specimens from the same tract of country sent to 
Dr. Wallich by Messrs. Webb, Moorcroft, and Gerard, may be seen in the East-Tndia 
Herbarium.

That atfention may not appear to have been confined to too limited a portion of 
the Himalaya, the magnificent herbarium formed by Dr. Wallich, and presented by 
the Honourable the Court of Directors of the East-India Company to the Linnean 
Society, has been constantly consulted, for the purpose of showing either analogy or 
difference in the vegetation of different portions of the Himalayas. The plants of 
these mountains in the above collection consist of specimens from Dr. Wallich’s 
plant collectors in Kemaon, a portion of the Himalaya extending from the Ganges 
to the Gogra, together with many sent by Drs. Govan and Gerard, from Garhwal 
and Sirmore. The great proportion, however, consists of plants collected by Dr. 
Wallich himself in Nepal and its mountains, together with some from the same 
country collected by Dr. Buchanan Hamilton. The most southern and also most 
western point from which any considerable collection has been obtained by Dr. 
Wallich’s plant collectors is from the mountains above Silhet and Pundooa,— so

that

    
 



T H E  H I M A L A Y A N  M O U N T A I N S .

that the space whence the several ‘c'ollections have been formed extends over ten 
degrees of latitude and nearly twenty of longitude.

Though there is no intention, in the present work, of treating of the Botany of 
India in general, yet as it is proposed particularly to note, not only the difference in 
the A'egetation of the Hills and of the Plains and the distribution of particular families, 
but also for what other plants, chiefly the useful products of similarly constituted 
countries, India is peculiarly adapted, it may not be improper to remark, that the 
observations respecting the distributional different tribes will be deduced from the 
collections and works of Drs. Roxburgh and Buchanan, Wallich and Wight, as well 
as from the author’s own collections made in the most northern provinces of India.

It is hardly necessary, after the liberality with which Dr. Wallich placed his 
treasures in the hands of the Botanical World, to mention, that previous to his 
departure for India he expressed liis most anxious desire that every possible use 
should be made of that portion of his collection which he had not himself had an 
opportunity of publishing, and joined in an application to the Honourable the Court 
of Directors, that his unpublished drawings should be placed at the disposal of the 
author for the purpose of selections being made for the present work. Major-General 
Hardwicke has also most kindly placed in the author’s hands ten volumes of drawings 
made in the plains of Northern India, and also while travelling nearly thirty years 
ago in the Himalayas. These, when so used, will be duly acknowledged, but the 
greater j)ortion of the illustrations will be from drawings made under the author’s 
own direction. These were executed by the Honourabje Company’s painters, who 
during Dr. WallicU’s absence in England were by the orders of the then Governor- 
General of India, the Earl of Amherst, sent from the Botanic Garden at Calcutta 
to that of Sabarunpore.

Some explanation may perhaps be expected upon the preference given to the 
publication of the illustrations according to the natural families, as well as upon 
the particular series which lias been adopted. For the latter no better reason than 
that of convenience can be assigned, as the celebrated De Candolle is the only bo
tanist who has attempted an airangement of all plants according to their natural 
families. For the adoption of the natural method of classification, no apology is 
in the present day necessary, as the advantages have been so frequently displayed 
ever since the illustrious Mr. Brown proved them in his Prodromus of the Plants of 
New Holland, and has .so often illustrated them by his luminous observations on 
the Flora of different countries; a course which has been followed by the great 
Humboldt and*othcr celebrated botanists. For whether we consider the structure, 
cla.ssification, geographical distribution, properties, or uses of plants, in every way 
does the natural method afford numerous advantages, particularly as our observations, 
instead of being confined to species and genera, may in general be made applicable 
to whole tribes of plants.

This we shall see to be more particularly the case in noticing the geographical 
u -  distribution
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distribution and uses of different families of pfahts, and in making the application to 
India of the result of onr obseiTations; for no where is the field more extended, 
and at the same time more favourable for acclimating the useful productions of dif
ferent countries. In the peninsula of India, and in the neighbouring island of Cey
lon, we have a climate capable o f producing cinnamon, cassia, pepper, and carda
moms. The coffee grown on the Malabar Coast is of so superior a quality as to be 
taken to Arabia and re-exported as Mocha coffee; the Tinneveliy senna britrgs the 
highest price in the London market; and tlftre is little doubt that many other valu
able products of tropical countries may be acclimated, particularly as several are 
already in a flourishing condition in the Botanic Garden at Calcutta, such as the 
cocoa and nutmeg, as well as the camphor, pimento, cajeput, and cashew-nut trees. 
In the Neelgherries a favourable site might without doubt be found for the cinchona, 
as well as the different kinds of ipecacuanha; and as the potatoe has been intro
duced into almost every pai-t of India, equal success and considerable benefit vvould 
probably result from introducing the different kinds of arracacha, so much prized for 
their roots as food for the natives of South America.

Along the coasts of the Bay of Bengal the cocoa and areca-nut palms flourish and 
abound, and the continent every where produces indigo, cotton, tobacco, sugar, and 
opium. The first, hardly of any note as an Indian product thirty years ago, is now 
imported in the largest quantitie.s into England. The cotton, though indigenous to 
India, has not been in any way improved, though many provinces seem peculiarly 
well adapted for the culturjC, particularly Malwa, and those to the north-west. The 
tobacco brought home by Dr.Wallich from Martaban was pronounced by competent 
judges in England to be equal to the best from America; while the Persian tobacco, 
the produce of a peculiar species, the Nicotiana persica of Dr. Lvndley, is celebrated, 
and commands a high price both in India and Europe. This, there is every proba
bility in considering, would succeed well in theN .W . provinces which are nearest its 
native country. The opium of Patna is preferred in China, and that of Malwa bids 
fair to rival Turkey opium in the European market. The sugar-cane is cultivated in 
every part of India, but very inferior sugar has hitherto been produced; lately, 
however, a manufactory has been established near Calna, a new mine opened in the 
Burdwan coal formation, and very superior specimens of sugar sent home. Here 
the occurrence of sugar at the surface of the soil, and coal only a few feet below it, 
in a country where labour is so cheap, ought to be attended with decidedly favourable 
results. If from these we turn our attention to other products, we shall still see 
that there are great capabilities even where we should least expect tltem ; for though 
India is generally looked upon chiefly as a rice country, wheat has been imported 
into and sold at a profit in England from the northern provinces, and flour for 
making starch is now one of the annual exports from Calcutta. O f dyes, medi
cinal drugs, resins, and gums, there are great varieties, and more might be success
fully introduced. Timber of every kind is every where abundant, tlie coasts pro-

ducing
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ducing teak, ebony, and many others; the interior, saul, sissoo, bamboos, and rattans, 
while a great variety of plants, though but little known, yield excellent material for 
cordage.

The northern provinces and the hills forming the more immediate object of this work, 
will be more fully considered in the sequel; it is sufficient at present to observe, that 
at one season they grow European grains and at another those which are peculiar to th'e 
tropics: and that many perennials of both these two climates seem to succeed equally 
well in the northern provinces of India; here, therefore, many of the useful products 
of Persia, Arabia, and Barbarj', might be grown.

The hill provinces enjoy nearly similar advantages; the forests are formed of oaks and 
pines, and the hill-men make their strongest ropes for crossing rivers with hemp, which 
every where abounds and is of the finest quality; opium, rhubarb, and turpentine, form 
articles of commerce, as well as musk, Thibet wool, and borax from the other kingdoms 
of Nature.

Somewhere in the valleys at the foot of these hills, or at moderate elevations, the 
more generally useful productions of European countries might be successfully intro
duced, as the olive and the hop; the latter would be particularly beneficial, as a 
brewery has been established in the hills, where the climate is excellent.

Here also, as I have recommended in a report to Government, there is considerable 
prospect of success in the cultivation of the tea plant, for the different elevations allow 
of every variety of climate being selected, and “ the geographical distribution of this 
plant is sufficiently extended to warrant ks being beneficially cultivated.”

The above few examples will be sufficient to show that in the climates where these 
varied productions grow, others from different countries may be successfully introduced. 
It is not to be expected that equal success will attend every attempt, but where so many 
circumstances are favourable there is little probability of failure in many, if the proper 
means are adopted for ensuring success ; and these consist chiefly in applying to one 
country our knowledge of the climate and productions of another, where any similarity 
of circumstances occur; and I entertain sanguine expectations that, with moderate 
attention and proper encouragement, the products of India may be still more varied, 
almost indefinitely increased in quantity, and very much improved in quality. Hitherto, 
instead of endeavouring to call forth the resources of tiie country, it seems rather to- 
have been wished to repress its energies, by charging upon articles of well-known inferior 
quality a higher duty if  imported from the East-Indies than from other parts of the 
world.

Having mentioned that considerable uniformity of temperature and of vegetable pro
ductions occurs over a very great expanse of Indian territory, we proceed to adduce 
specimens from some of the most northern parts as an indication of the truth of the 
observation. Delhi, the capital of Nortliern India, situated on the western bank of the 
Jumna, nearly at the upper part of the inclined slope which forms the plains of India, 
is elevated about eight hundred feet above the level of the sea. The soil is barren apd

remarkable
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remarkable for its'saline efflorescence, and the wells for the brackishness of their water. 
The rocky soil, always exposed to the solar rays, absorbs much heat, and a higli 
temperature with considerable dryness is produced in the hot weather; but from the 
openness of the country, and exposure to winds which pass over extensive lakes in the 
vicinity, a greater degree of cold is produced in winter than we should otherwise expect. 
We do not therefore find in the Flora round Delhi such plants as G uttifem , Amnacccc, 
and Str^cknea:, which requiring moisture with heat, flourish in the southern provinces 
of India. But the climate in general being favourable, and the minimum of cold not 
long continued, we find many of the plants which are common in warmer parts of India, 
but which are not found at Saharunpore. Among these may be enumerated Ailantus 
excelsa, Prosopis sjAcigera, and Salvadora persica, With Capparis apkplla, and species o f  
Hibiscus, Grewia, and Flacourtia, as shrubs, together with such herbaceous plants as 
Anisochilus carnosus, PErua Javanica, Elptruria crenata, Fagonia Aipsorknsis, Lepidagathh 
cristata. Acanthus Madraspate7isis, ICchinops echinatus, Cenckrus echinoides, also species 
of Cocculus, Leucas, Aristolochia, Polygala, and lonidium. Cochlearia Jlava spreads along 
the banks of the Jumna, nearly up to Delhi. A species of Farsetia and Linaria rarno- 
sissima are found; _the latter only enumerated in the Flora of more southern parts 
of India; while a Salsola, which is common, indicates the saline nature of the soil. 
Balanites ^gyptiaca , Alhagi rnaurorum, Salvadora persica, and species of Ethuda, 
Heliotropium, &c. are remarkable as occurring all over the Northern provinces of Hin- 
dostan, and being equally common in Egypt, while the presence of a species of Pkm m on  
and one of Kentrophyllum is interesting, as fowning a point of resemblance to the Flora 
of the South of Europe.

Most of the plants which have been enumerated, I also found on the hills near 
Lohargaon and Mirzapore; several were recognized by Dr. Wight as occurring in the 
most southern parts of the peninsula, and nearly all have been described by Dr. Rox
burgh as occurring in the neighbourhood of Samulcottah.

To show the effects of protection and culture, ALanthochymus dulcis may be adduced 
as a remarkable instance ; this tree, which is found only in the southern parts of India, 
and which would not live in the more exposed climate of Saharunpore, exists as a large 
tree in the garden of the King of D elh i; but here, surrounded by the numerous buildings 
within the lofty palace wall, in the midst of almost a forest of trees, with perpetual 
irrigation from a branch of the canal which flows through the garden; an artificial climate 
is produced which enables a plant even so sensitive of cold as one of the Guttifera: to 
flourish in the open air at Delhi, where it is highly prized, and reported- to have milk 
thrown over its roots, as well as its fruit protected from plunder by  a guard of soldiers.

The animal kingdom does not present many peculiarities to distinguish this district 
from that of India in general. The Lion is however almost peculiar, being found 
beyond Hansi on the edge of the desert. The Neel-gae is common in the plains, and 
the Porcupine and a species of Hedgehog which I have called Erinaceus Indicus, and 
the short-tailed Manis, are common about Delhi.

• 111
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In crossing the Jumna in the latitude of Delhi, and entering the Doab or flat country 
between that river and the Ganges, a considerable difference is observed in the vegetation, 
the arid-looking thorny shrubs having disappeared, and the trees become more luxuriant; 
this is consequent chiefly upon a change of soil, and is more observable as we approach 
Meerut and Saharunpore;— if we take the latter as an example, we shall obtain a fair 
specimen of the Flora of the plains o f northern India.

The district is flat with but slight inequalities, intersected by several rivulets and 
watered by the Doab canal. The soil is generally clayey with a proportion of sand, 
having a substratum in many places of hard and retentive brick clay, and in some 
situations kunkur, imbedded in masses sometimes large enough to be used in the erection 
o f tombs, but is generally employed only for making a coarse kind of lime. Below  
this, small gravel is brought up in digging wells. A part of the district is rather more 
elevated than the rest, therefore drier ; and water being more distant from the surface, 
the wells are deeper; this tract is called khadir, while towards the hills and beyond 
Kheree, the ground being low, moist, and frequently overflowed, is called bangur land.

The climate has been described as being that of India in general; but modified 
by the more northern position of Saharunpore, as the cold commences earlier, con
tinues later, and is succeeded by a short spring in February and March, when the 
deciduous trees come into leaf, and the greater number into flower; the heat in May 
and June is considerable, and the rains plentiful. The periods of occurrence of 
the maximum and minimum temperature (105® and 37° in June and January) being 
remote, the rise and fall very gradual and divided between several months, a degree 
and continuance of cold weather is produced, which allows of the growth of many 
annuals apparently incompatible with the Flora of the country; while the great 
rise of temperature in the hot months, and the influence of the periodical rains, 
permit the successful cultivation of tropical plants, which appear equally at variance 
with the European-like cultivation of the cold-weather months; as the great heat, 
Jiowever, is never very Jong continued, nor the cold excessive, many perennials both 
of tropical and temperate climates tlirive here in the open air, and -this latitude 
may be considered as being nearly the northern limit of the Flora of India, as well 
as the southern boundary of that which is called the Oriental or Persian region.

Tropical plants cannot easily extend beyond this, for though they can resist a 
moderate degree of cold in a dry atmosphere, in the north-western provinces there 
is always a good deal of rain about Christmas, when the cold, much increased in 
consequence of the freer radiation which ensues on the clearance of the atmosphere, 
combined with the moisture, is injurious to many plants, which have besides to 
undergo great vicissitudes of temperature instead of the equality of the tropics. 
Hence in valleys and in the midst of thick forests, where the climate is moister, 
the: radiation less free, and the range of the thermometer less extensive, we find the 
same plants reaching a much higher latitude than in the open plains. This we 
shall see strikingly exemplified as we pass through the belt of jungle in ascending

the
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the Himalayas from the plains. With respect to perennials of more temperate cli
mates, though many thrive, others, as well as most from alpine situations, suffer, 
not so much from ihe great heat, which when shaded from the direct rays of the 
sun they resist, nor from the equable moisture of the rains, but from the clear 
weather which succeeds, when there is always a good deal of moisture, with great 
heat during the day and considerable cold at n ight: a stale of the atmosphere which 
is not only hurtful to plants, but injurious to the human frame; we cannot there
fore expect to find, either in a wild or cultivated state, such plants as the Giit- 
tifcra, impatient of the least degree of co ld ; for even the mangoe, though flourish
ing as a tree and producing fine fruit, requires when young.to be defended from 
the cold by a covering of grass; the same may be said of the custard apple {Anona 
sguainosa), of which indeed old plants are frequently killed by the cold of winter. 
The plantain, covered by sheathing petioles, is enabled to resist a  greater degree of 
cold, and survive through the winter, while the more delicate Papaya  is generally 
killed. The pine apple does not flourish, but the Agave is as vigorous as in more 
southern latitudes, and Pamlmus odoratissimus is only kept alive in the shade of 
trees. The arboreous vegetation is the same as generally found in the plains of 
upper India, consisting almost entirely of Dicotyledonous trees, which lose their 
loaves in the cold weather as completely as trees in more northern climates. The 
Monocotylenous trees consist only of PheenLr sylvestris, and of the almost stemJess 
Pheenix htanilis. The most common trees are Dalbergia sissoo, Acacia Sitrissa, 
Arabica, and Farnesiano, Ccdrela Toona, hutea frondosa, JEgle marmdos, Feronia 
dephantum, Nageia Puiranjiva, and species of M dia, Ficus, Moras, Trophis, 
Bauhinia, Cordia, Gmelinu, and Premna. O f shrubs, species o f Zizyphus, Cap- 
paris, Carissa, Vitex ‘negundo, Buddleia Nccmda, Gidlandina Bonduc, and
CratcEva rdigiosa. The smaller herbaceous plants consist chiefly of species of 
Cassia, Hedysarea, Justicia, Barleria, several Ciicurbitacece, Eaphorhiacece, Sida, 
Cardans, Cir/mni, Chondrilla, Casulia, Cotula sternutatoria, Ocynum, Beucas, Cis- 
sampdos, Vallaris pergulana, Cardiospernnim Halicacabum, Plumbago Zcylanica, 
Gisekia pharnacioidcs; also of Corchoriis, Achyranthes, Portulacca, Trianthcma, Cdsia, 
Trichodesma, Hdiotropium, Boerhaavia, Aneilema, Aloe, Anthericum, Gloriosa superba; 
Costus Nepalensis is the only one of the Scitaminecs, which escapes to any distance 
from the hills, and Zeuxina sulcata the only orchidcous plant found in the arid 
plains, and this is spread all over India, from Ceylon to Saharunpore. The bam
boo is only found in a cultivated state; the other gramina consist of Sporobotus, 
Polypogon, Eragrostis, Rottboellia, Saccharum, Andropogon, and Anthistiria, with 
species of Panicum, Paspalum and Elytropkorus.

In the vicinity of water and in moist situations, many of the same plants, that are 
common in other parts of India in similar situations, are found here. Ilerpestis 
monniera, Qratiola Juncea, Hydrolea Zeylanica, Sphenoclca Zeylamca, Limnophila 
gratioloides, Jassiaa repens, M arsika <}uadrifoUa, together with species of Coix,

Leersia,
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Leersia, Sagitlaria, Pontedera and Butomus; and with these along the edges of streams 
we generally find species o f Polygonum, R um ex  and Tamarix, and as aquatics Nclumbium 
speciosum, Euryale ferox, Damasonium Indicum, Trapa bispinosa, several species of 
Nymphcea, Utricylaria, Potamogcton, Lemna, one Typha and Vallisneria; along with these 
Ranunculus sccleratus and aquatilis are found; the former in every part of India, 
but the latter I have only met with in the Northern provinces. Here we have a good 
instance of the equalizing effects of water in producing uniformity of temperature, for 
we have in one situation many of the same kind of plants which occur in more northern 
latitudes, as well as in the most southern parts of India.

The plants hitherto enumerated are either those which, from being perennial, give the 
character to the Flora, or occurring in the rainy season, assimilate it more to that of 
tropical countries. But in the cold weather, or from November to March, when the 
temj^erature becomes low, and the ground as well as the atmosphere dry, species, gene
rally only single ones,-of colder latitudes, elevated sites, or of European genera, make 
their appearance, as of Potcntillu, Campanula, Arenaria, Spergula, Litbospermum, 
Tradescantia and Poa. The following plants appear to be identified -with those found 
in northern latitudes; some have no doubt been spread with the Cerealia, others have 
crept down from the hills, or spread themselves from more northern latitudes: 
l\Talva rotundifoUa, Veronica hederifoUa, Fumaria Vaillantii, Anagallis carulea, Sonchus 
f>!n-accus, A7Hirrhimi>n Oronlium, Sikne conoidea, Saponaria vaccaria, Avena fa tua  and 
Lolinm temiiknUnv, Verbena officinalis and Zapania nodifiora, more extensively diffused, 
are also found here; Peganum liarmala is found a little to the north of the district near 
the Sutledge, and also in the viciniljr of Agra, but it has probably been introduced 
into the latter, as its seeds still continue to be used in medicine by the natives of India.

From the foregoing enumeration it is evident that, with the trifling exceptions men
tioned, there is great unifqrraity in the vegetation of different parts of the widely 
extended plains of India, as several of the plants found in the northern parts of the 
Continent aic equally so iix the southern parts of the Peninsula, as well as in the 
island of Ceylon, and some even, as enumerated by Mr. Brown, on the eastern coast 
of New Holland. Aloe perfoliata, Guilandina Bonduc, and Gisekia pharnacioidcs, 
occur in Africa, as well as in every part of India; while species of Cralxva are 
found in botli, as well as in America. Lantana is generally considered an American 
genus; but there is no doubt that one, if  not more species, are indigenous to 
India, as I have found it common in the north-western provinces, and Dr. Wallich 
in Rohilcund. He had also a species sent him from the Neelgherries; and L . nivea 
of Veutenat was also most likely obtained from the Peninsula, while Forskaol met with
L . vibnrnoides in Arabia. Cactus Indicus, Roxb., another plant common about Saha- 
runpore, and indeed over all India, is the only species, not only of the genus, 
but of tlic family found out of the New  W orld; though Dr, Roxburgh has also a 
Cactus Chinensis, but it is doubtful whether the former may not have been introduced 
into India.

Having
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Having seen that both the climate and vegetation partake at different seasons of the 
year of the nature of both temperate and tropical parts of the world, we shall be less 
surprised at finding the cultivation likewise participating in this double nature, and the 
northern enjoying, like the southern'parts of India, two crops during the year: the one 

"called the khureef or rain crop, sown in May and June and reaped in October; the 
other sown in October and reaped in March and April, called the rubbee crop.

The latter, embracing the months which approximate in temperature to that of the 
seasons of cultivation in colder countries, corresponds with them also in the nature of 
the grains cultivated; as, for instance, of gramina, wheat, barley, oats, and m illet; of 
leguminous plants, peas, beans, vetch, tares, chick, and pigeon peas; of crucifcra, 
species of Sinapis and allied genera cultivated for oil seeds ; and of the umbe/lfercs, the 
carrot, coriander, cummin, species of Ptychatis and Fanicvtum panmorium; as well as 
of other tribes, tobacco, flax, safflower, and succory. Hemp exists in abundance in a 
wild state, but is only used for making an intoxicating drug. Almost all the esculent 
vegetables of European countries succeed remarkably well in the cold weather in India.

In the rainy season a totally different set of plants engages the agriculturist's atten
tion, as rice, cotton, indigo, m aize; Holcus Sorghum, species of Pankian, Paspuhmi, 
and Eleusine; of leguminous plants, species of Phascolus and Dolichos; many o f the 
Cucurbitacea, as well as Sesamurn, and the species of Solatium for their esculent fruit. 
Ginger, turmeric, and pan, or betel leaf, do not extend quite so far to the northward. 
The Crotalaria juncea and Hibiscus cannabinus are every wiiere cultivated for the purpose 
of yielding fibre for rope-making.

As we have seen with perennials of other kinda>.so it is with those yielding fruit o f an 
edible nature; many, both of tropical and temperate climates, succeed nearly equally 
well in the northern parts of India; so that, taking the Saharunpore garden as an 
example, we have collected in one place, and naturalized in the open air, the various 
fruit-trees of very different countries, as of India and China, Caubul, Europe, and 
America.

Of those belonging to hot countries, we have the plantain, custard-apple, .shaddock, 
orange, lemon, and guava, with'the mangoe, tamarind, and others, which are common 
in every part of India. Of Chinese fruits, the Leechee, Loquai, Longan, Wampee, flat 
peach, and digitated citron, are perfectly naturalized. Of fruit-trees from more northern 
countries, as Caubul and Cashmere, and from the Hills or Europe, there are the almond, 
peach, nectarine, apricot, plum, pomegranate, grape vine, apple, pear, quince, mul
berry, fig, and walnut. Of useful trees of cold countries, which thrive in what is at 
some seasons so hot a climate, pines, oak, maple, dog-wood, servicc-tree, holly, 
juniper, and box. Of American trees, besides those first enumerated, the logwood, 
mahogany, Parkinsonia aaileata and Acer negundo may be instanced as perfectly 
naturalized.

That to hope for success in the cultivation of a still greater number of the useful 
plants of other countries is not chimerical, is evident from the result which has already

attended
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attended the attempts which have been made, particularly when we take into con- 
sideration that countries which have many valuable productions of their own, have 
already possessed themselves of those which were originally peculiar to India. It is of 
some parts of China and Japan, as well as of America, New Holland, and the Cape, 
parts of Persia, Arabia, and the north of Africa, corresponding in latitude and a goo<  ̂
deal in climate, particularly in having hot summers and rather cold winters, that it 
would be the most desirable to acquire the productions, whether these be the gift of 
Nature, or the result of the successful application of Art.

The distribution of the animal kingdom does not present any thing requiring particular 
notice, except in those which are migratory, for the others being always subject to the 
influence of temperature, partake of the uniformity in distribution all over India, which 
we have seen to characterize the climate and vegetation.

The camel, buffalo, and bullock form the beasts of burden ; the latter alone used 
for agricultural purposes; though the climate and soil being dry, and the pasturage 
good, the district is fa%'ourabIe to horses, and the breed has been of late years much 
improved by means of the Company’s stud. Tigers were formerly common in the very 
centre of the district, but the increase of cultivation has removed the jungles, with its 
inmates, to the outskirts: now the antelope roams over the plains, and the peacock is 
found near most villages where there are groves of trees. The other Mammalia are those 
common iu almost every part of India. The otters, which are very abundant near all 
the rivulets, are perhaps Jess common in the southern provinces. The is con
sidered only a variety of that found at the Cape, while the caracal is identical with that 
found in Persia and the north of Africa. With regard to the feathered creation the 
variety is greater, as they have the power of changing their habitation according to the 
seasons. In the rains numerous Grullo’ and Anseres make their appearance ; among the 
latter the pelican, with many, towards the close of the season and in the cold weather, 
which are well known as English ducks and teal. The Chinese jacana and purple 
gallinule are also seen, as well as coots and rails; together with the ibis, curlew, bittern, 
and egret. The different kinds of game, as black and grey partridge, quail and snipe, 
and among the latter, Scolopax capcnsLi. The starling, oriole, and cuckoo, make their 
appearance chiefly in the spring. The insects met with are those common in every part 
of India, and several have been recognized in my collection by Mr. Wilson Saunder-s 
as also found by him at Calcutta and Madras. Of these may be instanced the fire-fly, 
which attracts every one’s attention, as well as several of the Coleoptera, as the Copris 
Alolossus, Lamia rubus; and of butterflies, Papilio Epius, Vanessa Almana, Pieris hyparote, 
Ta'ias Hecabe, Eublaa Plcrippus, and Phalanta antica, are among others which are 
common in the northern, as in the most southern parts of India.*

It

• Tlit'si', together with some hill specimens, have been examined and named by Mr. Samouelle, of the 
British Museum, to whom I feel much indebted for his kindness.
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It is generally well known that the bases of the mountains in India are every where 
covered with a thick, and often impenetrable jungle, and that a broad strip of this 
nature extends along the whole foot of the Himalaya from Chittagong to the Sutledge. 
This gradually diminishes in breadth and density the further we proceed to the north- 
ivard, until in the country beyond the Jumna it is scarcely perceptible.

The greater portion of the land occupied by this tract of jungle is low, and being 
inundated during the rainy season, as well as by the hill streams frequently overflowing 
their banks, is generally in a moist state, and has hence been called the Turrai, or 
moist land. The powerful rays of a nearly vertical sun beating upon this, and a dense 
mas.s of vegetation, where there is little circulation of air, produce a heated and moist 
atmosphere highly favourable to the production of tropical plants. From tiie southern 
and eastern parts of this tract, on the confines of Silhet and Chittagong, Drs. Roxburgh 
and Wallich obtained their splendid specimens of tree-ferns, and numerous species of 
ScitaminecE, of Epiphytal Onhidan, of Piperacea, Ehnacea, BignoniacccE, MyrtacccE, 
Byttneriacece, Malvaceae, Guttifera, Dipterocarpecs, Ananacea. and Dilleniacea:.

According, however, as we approach the north-western limits of this tract, so do we 
find that, as the same causes operate in a less degree, so does the jungle dimmish in 
breadth and density, the country becomes drier, and the atmosphere less moist. In 
consequence, however, of the increased cold of the winter months, the more strikingly 
tropical forms disappear, and some of a European type by degrees make their appear
ance; but as there is still considerable heat combined with moisture, so do find 
many of the plants which are common in Bengal and Silhet, in the Peninsula, and even 
in Java, creeping to a much higher, northern latitude along this favourable tract, than 
they can do in the open plains.

In the most northern parts, the jungle consists generally of large trees and long 
grass ; the latter is annually burnt down for the purpose of allowing cattle to feed upon 
the young blade, which immediately shoots up on the removal of the old grass. The 
low range of hills is covered with trees and herbaceous vegetation, and the valley of 
Deyra, in the uncleared parts, with dense and almost impenetrable forests. It i.s 
unnecessary at present to take separate notice of the distinctions in the Flora of these 
low hills and of the valley, as there is between them a general uniformity, adapting 
each for the support of many of the animals and plants which occur in perfection in 
more southern latitudes. For though the rhinoceros and wild buffalo arc not found to 
the itorthward of the Ganges, the elephant here reaches his most northern limit. 
Tigers, leopards, hyenas, lynxes, and bears are common, as well as Simla rhesus and 
Entellus, together with the stag, the spotted - and hog deers, with the four-horned 
antelope. The jungle fowl, Jiorihbi and leek i^Olis Bengakmis and auritus), liorn-bill, 
and a green pigeon (Columha Javanied), with Pious Bengalensis^ are common as birds ; 
and the Papilio 'parakektc is remarkable as a butterfly found also by Dr. Uorsfield in 
Java. A species of Boa constrictor is found in the lower lulls as well as in those of 
Central India. As indicating the vicinity of a cooler climate, a species of pheasant

(P . IcHcomtus)
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(P . leuconotus) may be noticed as existing with the jungle fowl in these hills, and the 
woodcock is occasionally shot in the Doon in winter.

According as we have seen to be the case in the plains of Upper India, so do the 
valleys at the foot of the Himalaya enjoy a climate and vegetation partaking at 
different seasons of both the temperate and torrid zones. At Deyra, elevated about, 
two thousand feet, with a maximum and minimum temperature of lO P  and 37®, 
where snow occasionally falls, we find many of the plants of Lower India more 
flourishing than in the neighbouring plains. As, for instance, Artocarpus integrifolia, 
Psidium pyriferum, and different kinds of limes and plantains. Rice, with many of 
the smaller grains, forms the chief cultivation, though wheat and barley are not 
neglected, but very little gram (Cicer arietinuni) is cultivated. This difference in a 
cooler climate can only be ascribed to the greater moisture, as well as to the less 
free radiation which takes place during night in these valleys than in the open plains.

As arboreous vegetation is characteristic of tropical countries, so we find in the 
doons or valleys at the foot of the Himalaya a profusion of trees, many of which are 
common in more southern parts of India; and arborescent species of genera, of which 
herbaceous ones are found in colder parts of the world, as of Terebinthacece, Seme- 
carpus anacardium, Buchanania latfoUa, Spondias mangifera, Boswellia glabra, Garuga 
pinnata, ohina W odkr; of Leguminasa., arborescent species of Cassia, Bauhinia, Dalber- 
gia, Pongamia; Bauhinia corymbosa and Robinia macrophylla exist as immense climbers, 
and the Acacia Catechu in great abundance, affording its extract as one of the articles 
of commerce; while Cathartocarpus fistula, Butea frondosa, and a species of Erythrina  
when in flower, form the great ornaments of the forest. Of Alalvacece and TiUaceat, 
several species of Hibiscus and G rewia; BytlneriacecE, species of StercuUa and 
K ydia ; AHranliacea, bifurraya, Glycosmis and Citrus; Bombax hcptaphyllujn,'f/\i\\ its 
trunk supported by great buttresses. JMyrtacea, Eugenia and Carcya; Comhretacea:, 
species of Terminalia, Conocarpus and Pentaptera; species of Haucka and Hymem- 
dictyon, Rondeletia, witli Coffea Bengaknsis, and others exist as species of Rubiacece; 
o f arborescent Boraghiece, species of Ehretia; and of Euphorbiacece., Phyllanthus Em- 
blica, species of Rottlera, Briedelia, and frutescent species of Euphorbia; of Urticea:, 
Artocarpus laCucha, numerous species of Ficus and of TropMs. Among the other 
trees worthy of notice Diospyros Embryopteris and Merhiga pwrygosperma may be 
mentioned, as well as the Saul or Shorea robusta, with its durable resinous wood, 
shining leaves, and showy clusters of flowers, forming in many places a forest 
extending for many miles without the interposition of any other tree. Alarlea 
hcgouifolia, Pogostemon pketranthoides, Paiiax odora, Psoraka corylifolia, Biophytum 
sensitivuin, and Smitkia semitiva may be instanced as plants found in the most southern 
parts of India, and some even in Java. O f herbaceous plants the forms are also 
very tropical, consisting of species of Curcuma, Zingiber and Globba, as well as of 
Pathos, Piper  and Begonia; Vlntanthcra gigunlea, and Saccolabium gtiUatum may be 
taken as specimens of the Orchidea. Cyrtopera oblusa and fiava, with Eulophla
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herbacea occurring m the valley within the hills, and the last also in the Kheree Pass. 
Bamboos are common at the foot of the hills, and the plantain seems to be wild 
in some places. It is not the least interesting feature in the Flora of the northern 
portion of this tract that the palms here attain their highest limits, a species of 

yCahninis being found in the valley itself; and a Phaydx, which I have called Aumilis, 
from its never attaining above a few feet of elevation, exists alongside of the P'nrus 
hngifoUa, which is the only one of the Indian Conifera found at so low an elevation 
as two thousand feet. The existence of European and tropical forms in juxtaposition 
is an interesting fact for the Geologist, particularly when it is considered that the 
vicinity of lofty hills affords a still greater number of the former, while the valley 
is filled with the latter.

That it is not, however, devoid of other characteristics of a more temperate cli
mate, we observe, from finding species, generally only single ones, of the following 
genera: Pinus, Ulnius, Salix. Gentiana, Campanula, Geranium, Rosa, Rubus, Cle
matis, Viola, and Galium.

That similar vegetation characterises the forests further to the eastward may be seen 
in the accounts, by General Hardwicke and Mr. Traill, of that passed through in 
entering Kemaon, which is described by the latter as consisting of Saul, Sissoo, and 
bamboos, and called in Bishop Heber’s Journal “ the belt of death.” ^If we pro
ceed still further in the same direction, the low laud lying between Nipal and 
the plains of India will be found of the same nature, both with regard to climate 
and vegetation. Dr. Buchanan describes it as hot and unhealthy, the vegetation the 
same as in other parts of India, and similar to what we have already seen charac
terizing the tract between the Ganges and Jurana. Bounding this on the north is a 
region .of nearly the same breadth, consisting of small hills covered with numerous 
trees, which, according to Dr. B ., resemble those of Goalpara; and from the instances 
given, likewise those found in the hills near Hurdwar, as we find among them Saul, 
Sissoo, Toon, Catechu, and Pinus longifoUa. The nature of the vegetation in the most 
southern part of this tract has already been indicated as occurring in the districts 
of Siihet and Chittagong, where the several Palms are found with the Tree-fern.

As in ascending mountains, the same decrease of temperature is observed as in 
receding from the equator, so do we observe a sirnilar change in vegetation; aiid it has 
been remarked, that the same families and genera which approach nearest to the poles, 
are those which attain the highest elevations in mountainous regions. This is no 
where better exemplified than when we depart from the trojHcal vegetation of the plains 
of India, and passing through the intemiediate changes which may be observed in 
proceeding from the equator to either pole, we attain a moderate elevatioit, and find a 
mild temperature, with the climate and many of the productions, both of the animal 
and vegetable kingdoms^ of the temperate zone. At a still greater elevation, where 
from the late melting of the snow in summer, and its early fall in autumn, the season 
of vegetation 4s as short as in polar regions, we ha •̂e in place of either an Indian or
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a European one, a perfectly Alpine Flora. But as the decrease of temperature is 
gradual, so is the disappearance of Indian forms, and we continue for some time to meet 
plants with which we are familiar in eVery part of the plains, many of which indeed 
must originally have been derived from the bases of these mountains. Among these 
may be mentioned Butea frondosa, Carissa sepiaria, Justicia Adhatoda, Nyctanlbes 
arbor iristis, G risha tomentosa, StercuUa vUlosa, Kydia calydnUf and Leea aspera. 
Nerium Oleander is found at the base of these mountains; and as in Syria and Barbary, 
along the banks of streams; Bassia butyracea, to which the shea tree of Bruce is 
probably allied, is indigenous in the neighbourhood of Almora, while the other 
species are found in warmer parts of India. The mangoe, though its fruit does not 
ripen, is found as high as four thousand feet, near Deyra, as well as at Nahn: and 
Gloriosa superba attains an equal elevation, but it only exposes its annual shoots 
during summer, while the subterranean situation of its tubers protects them from 
the great vicissitudes o f temperature.

An European, on his first arrival in a tropical country, is stmefc by the magnificent 
peculiarities of its vegetation ; but to one who has long resided in such a clime these 
become familiar, and his attention is more quickly excited by the re-appearance of 
forms with which he was familiar in his youth, and which characterize the more 
humble and verdant, but not less beautiful Flora of temperate climates. In pro
portion as we ascend these mountains, the plants of India disappear, and we are de
lighted at finding the increase in number and variety of those belonging to European 
genera. At first we see only a few straggling towards the plains, which in a more 
temperate climate would be their favourite resort; and it is not until we have attained 
a considerable elevation that, having apparently lost all traces of tropical vegetation, 
we enter a forest of pines or oaks, and lofty rhododendrons, where none but Euro
pean forms are recognizable. The genera of which species descend to the lowest 
levels, are chiefly Clematis, Berberis, Viburnu7n, Hypericum, Rhus, Eiwnymus, Rubia, 
Geranium, and Viola.

This disappearance of tropical forms is not so complete as would appear at first, 
on visiting the mountains in the spring or summer mor.ths ; for the southern slope of the 
Himalaya being within the full influence of the tropical rains, a peculiarity of atmos
pherical phenomena is induced, wliich favours the existence of a series of forms not 
otherwise to be expected in a climate of which the mean temperature is so low.

For the attainment of greater precision in our ideas respecting the peculiarities of 
vegetation as connected with the climate of successive elevations, it is proposed to divide 
the slope of the Himalaya into three several belts, and take separate notice of each. 
The first has been already considered, and may be supposed to extend to between four 
and five thousand feet of elevation, as several tropical perennials extend to the latter, 
and snow does not usually fall below the former. The second belt may be conceived to 
.embrace the space between five and nine thousand feet of elevation, as the winter’s snow 
is always melted from such elsvations before the accession of the rainy season, and the

upper

    
 



I L L U S T R A T I O N S  O P  T H E  B O T A N Y  OF

u])per is nearly the limit to which the herbaceous plants of tropical genera extend. The 
third belt may be taken from this elevation up to the highest limits from which snow 
melts away on the southern face of the Himalayan Mountains. The bounds are in a 
great measure arbitrary to which each of these belts have been restricted, for the 
changes, both in temperature and vegetation, are so gradual, that it is impossible to 
draw any line where the peculiarities of one can be so clearly defined as not to interfere 
witli those which arc considered cliaracteristic of another; and this difficulty is further 
increased by the change which is continually taking place in the climate and productions 
of similar elevations the further we penetrate into the Himalayas, for even where the 
mean temperature is the same, the range of the thermometer is greater, and the line of 
perpetual congelation higher in the internal than in the external ranges of these moun
tains. A further difficulty is also produced by the great difference in the vegetation of 
the northern and southern faces of the very same range or mountain, so that frequently 
a straight line running along the summit of the ridge may be seen dividing the luxuriant 
arboreous and shrubby vegetation of the northern face from the brown, barren, and 
grassy covering of the southern slope. This difference has been observed by all travel
lers, and may be ascribed in part to the greater depth of the soil on the northern face; 
but chiefly, I conceive, to the less direct influence of the solar rays on this than on the 
southern side.

, The stations of Simla, Mussooree, and Lundour having been much resorted to for 
health, their climate and vegetation attentively obseired, and offering an altitude of seven 
thousand five hundred feet, will afford a good illustration of the peculiarities of the 
central belt. The details of meteorological phenomena being confined to the intro
ductory chapter, it is sufficient here to remark, that with a range of the thermometer 
of from 27° to 80°, and a mean temperature of about 55° observed at this elevation 
in 30° of N. lat., we could not expect the existence of any plants either belonging or 
allied to tropical genera; and certainly we do not meet with them in the clear dry 
months of the autumn, spring, or summer, but only in the rainy season, when a 
moderate and uniform degree of evaporation, in a moist, mild, and equable atmosphere, 
is favourable to the growth o f plants usually considered indicative o f a tropical climate. 
These generally consist of only a few species of genera belonging to such tribes as have 
perennial roots and annual stems or their tuber-like stems secure in the earth from the 
cold of winter.

The families and genera o f which the species come into flower when the mild tempe
rature and moist atmosphere are so congenial, consist o f Scitamima, Canna, Hcdyckium, 
Jtoscoea, and Glohha; Orchidece, Habenaria intermedia, pectinata, and marginata, 
species of Platanthera, Pleionc, Hcrmhiium, and Satyrium Nepaknse ; Commelineee, spe
cies of Commelina and Tradescantia; and of G ram m s  a few species of Panicum, Era- 
grostie, and Andropogon; of other tribes Pegoina, Osbeckia, Drosera. Almost every rock 
is covered with species of Cyrtandraces and Platystemma Violoides, and the ground with 
Balsambies;  of Acanthacex, a few species of Justicia and Rucllia are found; the
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Leguminosa consist of a few shrubby IndigofercE, Acacia", and Desmodia, a.s well as of 
small species of Cassia and Crotalaria. Species of T/fw are found in the valleys and at 
moderate elevatibns; of Tiliacea, Corchorus and Grewia; of Apocyena, Alstcmia; of 
Ascltpiadea, a few species of Cynanchurn, Oxystelma, Marsdenia, and H oya; and of 
Myrsinece, two or three shrubby species of Alyrsine and Baobotrys.

That the arboreous vegetation corresponds almost entirely with that of temperate 
climates, will be evident from a mere enumeration of the plants which constitute the 
forests at elevations of from seven to eight thousand feet. These consist almost 
entirely of Rhododendron arboreum, and species of Quercus, Acer, Ulmus, Caipimis, 
with, more frequently .on the northern aspect, the different Himalayan Pines. Of 
smaller trees, there are species of Cornus, Benthamia, Euonymus, Rharmns, Rhus, Ilex, 
Andromeda.; and of shrubs, Berberis, Buxns, Daphne, Crataegus, and Coriaria, with 
others o f the Rosacea:, Caprifoliacecc, and Smilaceff, Among the trees which produce 
edible fruits, now cultivated in almost'everj' part of the world (here growing appa
rently wild, but some may have beeh introduced from the mountains of Caubul 
and tlie hilly regions further to the norCh-we.stward), we have Juglans regia, Arme- 
niaca vulgaris, Perska  vulgaris, and P u n k a  Granatum, with species of Pyrus, 
Ccrasus, Ruhus, and Species of Abelta and are interesting, as the
only other species are found in China; and species of Deutzia, Kadsura, and Hovenia 
are found here, in Nipal, and Japan, as well as Boehmeria frutescens, Daphne cun- 
nabina, Cleycra ochnacea, and lonkera  japoyxka. Senacia nepalensis is remarkable as 
belonging to a genus of which the other species are found in Mauritius, and the rest of 
the family scattered from New  Zealand in the southern to Madeira in the northern 
hemisphere, nearly in the same latitude, to which the Himalayan species of Senacia 
extends. Many of the trees and shrubs belong to the same genera as those of the 
northern parts of America,, but the genus Triosteum is peculiar in being confined to 
Noi lli America and to parts of the Himalaya. So also Onoseris nepalensis and Leuco- 
7neris spcctabilis belong to genera of which the rest of the tribe are South Americajj.

Hut as the climate has been shewn to correspond in so many respects with that of the 
temperate zone, so do wc find the distinguishing characteristic of this mid region of the 
Himalaya to be that which is the most pleasing feature of climes where man, as De 
Candolle observes, attains the greatest perfection. JHere, in a rich thick sward, nume
rous delicate annuals arc Ibund, of which the congeners are so abundant in European 
countries, and which to enumerate at present would be tedious and out of place: but 
they may be described in general terms as belonging to the great European families 
of Ranunculacea:, Umbclliferee, Sarifragea:, Crassulacece, Caryophyllece, Hyperkineee, 
Gcraniacea:, Violacea:, and a few Crucifera:. Among the monopetalous tribes. Cam- 
panulaccer, Plantagine<v, Dipsacece, Valerianea; and of Composita, species of Carduus, 
Eehinops, Lactuca, Hieracium, and Mul^edium, as well as of Solidago, Diplopappus, Aster, 
Achillea, Artemisia, Gnaphalium, Carpesium, and Senecio; together with species of 
Stellatte, Gentianea:, Primulaccee, Pedicidarcs, and Lahiatee. The monocotyledons consist
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of Iridece, J uhccce, herbaceous Aspkodelece, LiViactcr, Avoidect. The GraminecE consist of 
species of Agrostis, Polypogon, Trisetum, Poa, I'estuca, Brachypodium, Kaleria, and 
VUfa; with of CyperacetE several species of Carcx. Of Rutacea, a single species, R uta  
Alhifiora is extremely abundant. Oxalis Corniculata and Ccntnmthcra hispida, as well 
as other plants, are found both in the hills and the plains. This is accounted for by 
observing that the cold weather of the latter and the warm weather of the former 
approximate much nearer the same degree of temperature than would at first be sup
posed, and these are the respective seasons of vegetation of many of these plants.

It is not necessary to be more minute on the present occasion, but some plants may 
be more particularly alluded to, as they are remarkable on account o f their geographical 
distribution; as for instance, we have among the herbaceous, as among the shrubby 
vegetation, an affinity to the Flora of China and Japan, in Ophiopogon spicatiis and 
Joponkus, Pardantluis Chim7isis, and Houttuynia cordata being found here as well as in 
those countries. With reference to the Flora of North America, analogous species of 
Podophyllum, Alonoiropa, Phytolacca, Ampelopsis, and otlier genera have been found, and 
llie specific identity of Amencari and Himalayan specimens of Panax quinquefolhim, 
Phvyma Icptostachya, and Datura Stramonium has been ascertained ; while Chaptolia 
gostsypina is a Himalayan species of a South American genus and tribe. But what is 
still more remarkable, a species of Sclerocai'ptis, which does not seem to differ from
S. africanus,* has been found at Mussoree and at Simla as well as in Africa, wJiile 
a species of M dianthus, a genus belonging- to the Cape of Good Hope, exists also in 
Kemaoii. With respect to the Flora of Europe, the number of identical species already 
ascertained is more numerous, and others 1 have no doubt will be determined to be so 
in the families which remain to be examined. O f those already ascertained, it will lie 
sufficient to mention Ranunculus orvaisis, Thlnspi anxiise, Capsdla Bursa Pastoris, 
Hcdcra Hdi.r, Galium Aparine, Lcoutodon Taraxacum, Acorns Cultuuus, Atisma Plun- 
Uigo, Prunella vidgaris, Carduus nutans, Phleum alpituan, Alopccurus geniculatus, Phn~ 
laris ca7jariensis, Cynodon Ductylan, Poa a/77iua, Loliian lemidattui/i. Samolus Valem/u/i 
is a remarkable instance o f a plant found in many parts of the world, but in no part nf 
India except at moderate elevations in moist situations in the iulerior of the Himalaya.

In the same way that we have seeir the plains, from their northern latitude, and from 
being also within the influence of the periodical rains, enjoying the benefits both of an 
European and a tropical climate, with respect to the seasons and the nature of their 
cultivation ; so do we find the hilly regions, with their cool summits and heated vallcvs 
equally deluged by the same rains, partaking of the same advantages; and we may 
sometimes, at the same time, see wheat being cut on the top of a mountain and rice 
sown in the valley at its base: or immediately that the former is removed, the ground

prepared

* Tlii? ]jlant M-fis vecogiiised in my collection by Mr. David Don, who inform 
specimen in a collection formed by llio Countess of Dalhousie at Simla.
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prepared for the reception of the latter. On account both of the climate and the 
facilities for irrigation, rice is generally cultivated in the valleys^ though not restricted 
to them ; particularly the variety which does not require irrigation, as this is sown at 
elevations of five thousand feet on the terraced flats of the mountain side, where, as 
soon as the wheat is ripe, the ears are merely picked off, the straw burnt on the ground 
for manure, and the rice sown immediately after the first shower of rain, of which there 
are generally some falls in the months of April and May. Maize, millet, E/eusine 
coracana, and many of the other small grains, constitute, as in the plains, the rain 
crop ; together with species of Amaranthus, Polygonum, and an Arum, of which the root 
is much in use as the ordinary food of the hill people. Capsicum, turmeric, and ginger, 
tije last as high as four thousand feet, are also cultivated, and form articles of export to 
the plains. Mr. Traill describes the little cotton that is produced in Kemaon, as “  su
perior to that of the plains in softness of texture, gloss of colour, and length of fibre.” 
Hemp is also cultivated, of excellent quality for the manufacture of both cloth and 
cordage. The cold weather cultivation o f moderate, and the only one of higher 
elevations, consists chiefly of wheat, barley, buckwheat, peas, opium, and a little 
tobacco: the last only in small quantities, but the opium of very superior quality. As 
few of the villages extend above this central belt, so is there little cultivation to be found 
beyond it. I have not myself seen wheat and barley at a greater elevation than eight 
thousand feet on the sides of Urukta, and higher on this than on Choor, a more exterior 
mountain; but no where have I seen finer crops than at seven thousand feet on the 
shoulders of the latter. Mr. Gerard has seen wheat at ten thousand feet, and Captain 
Webb at twelve thousand feet of elevation, still on the southern slope of the Himalaya; 
but these being included within the limits of a higher belt, will be afterwards considered. 
The mustard tribe is also cultivated as oil seeds, which is also afforded in large 
quantities, of a very fine quality, by the kernels of the apricot at the highest villages. 
It may not be uninteresting to remark, that at some of these, where fodder is with 
difficulty or not at all to be procured in the winter months, the cattle are fed upon the 
leave.s of trees which have been stacked for that purpose in the autumn. The kinds 
preferred are species o f Greuua, Ulmus, and Quercus; but those of the Conlfera are also 
employed: first, as bedding for their cattle, and afterwards as manure for their fields. 
Since the introduction of the potatoe its cultivation has been much increased, and the 
quality, which had deteriorated, much improved by renewing the stock from seed, ft 
is fortunate, both for growers and consumers, that the Hill potatoes are not ready until 
those cultivated in the plains are either spoilt or expended.

The animal forms which are associated with the foregoing vegetation display alike 
the powerful influence of climate and the admixture of European with Tropical forms. 
O f the monkeys, the Entdlus  alone ascends in the summer months as high as nine 
thou^ncl feet, where may also be seen one of the Sdteuninea', which, though not entirely 
agreeing with the generic character, I have called Roscoea alpina: but this makes its 
appearance only with the first showers, while its tubers, as well by the depth to 
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which they are sunk as by the layer of snow, have been well protected from the 
excess of cold, at a season when the Entellus had retired to the neighbouring plains. 
The Tiger, Leopard, and others of the feline tribe, travel upwards to a considerable 
height in search of prey. The Mustela Hardwickii is common, and the Himalayan 
Fox is distinguished from that of the plains both by size and colour, and in both 
approximates to the English variety. The Porcupine of the hills does not seem to 
differ from that in the plains, but as it lives under ground, where greater equability 
of temperature is preserved, a more extended diffusion of the species takes place. 
The Wild Dog is, like the Hog, found at every elevation. The Flying Squirrel 
supplies the place of the so-called Flying Fox or Fox Bat of the plains. The Jurao 
or great Stag is the largest and most common of the tribe, and the M untjac (Cervtis 
Rutioa. Hodgs.) the smallest, and always recognised by the peculiar noise he makes, 
from which he has by English travellers been called “  the Barking Deer.” The 
Antelope Hodgsonii, A . gkoral, and the Musk, though inhabitants of a higher and 
colder region, are at particular seasons seen within this limit. The Eagle and 
Bearded Vulture are here, as elsewhere in the mountains, seen soaring aloft. The 
Pheasants-peculiar and most common to these heights Phasianus leuccnotus and 
pokras; others may be seen when the season is inclement in loftier regions. Cormis 
erptkorhynchus is common to these hills and to China, while Gafruliis bispecularis and 
lanceolatus nearly approach to European forms of J a y ; and Pica rtigabiwda is iden
tical. The Cuckoo is most common, and heard everywhere; and like many others, 
indicates the temperate nature of the climate. Among insects, the Glow-worm 
strikes every one with the brilliancy of its light, and the Cicadas with the incessant 
noise they make ; while the existence of the Stag Beetle, and of the following 
Butterflies, proves the analogy with European forms i Coitus edura, Gconeptrix rhamni, 
Vanessa cardui ettirtioE, Pontia hrassicce, Argynnis tephnicT.

We shall now proceed to take a general view of the higher belt, where we shall 
find the affinities both in the animal and vegetable kingdoms, as well as in tlie 
meteorological phenomena, to be considerable with those of cold and Alpine regions 
of the globe. As lofty summits' in the interior of the Himalaya are covered with 
snow until May and June, perennial roots are always protected from excessive cold» 
while annuals and the herbaceous parts of perennials are destroyed. The snow not 
melting until the sun has nearly reached his mo.st northern limit, the increase of 
temperature is great aud sudden, and the vegetation proportionally vapid, exactly 
as we know to be the case in polar regions. To give the reader a clearer idea of 
the appearances which present themselves while ascending these lofty peaks, a few 
abridged extractsTrom the author’s journal are subjoined.

“  In ascending’ the Ghoor mountain on the 9th ©f May, at first the ordinary Himalayan 
trees, such as Rhododendron arboreum and Quercus lanpta, were met w ith ; the pines then 
made their appearance. Every thing looked like the revival of spring, some of the 
trees and shrubs’were putting forth new leaves, others, as Viburnum, Acer, and A’/At'.v,
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were in full flower. The ground was covered with a profusion of beautiful flowers, 
among which Primula denlkulata and petiolaris, Potentilla atrosangiiinea and splendens, 
with species of Trillium, Anemone, Rammculus, Viola, Convallaria, Corydalis, Caltha, 
and Marina were chiefly conspicuous. Higher up, patches o f snow were seen, 
and tlie Himalayan bamboo, which had beendevelled with the ground. The barometer 
stood at 2 r 3 2 4 . Beyond this every thing had a wintry aspect: the snow lay in masses 
though detached, having melted away from, round the trunks of many trees and the 
blocks of gneiss rock. Few plants were even in leaf, but the Yew was in flower, and 
the Juniper seen straggling over the rocks, and peeping up in the warmer
.'situations. A t first the ConifereB and other trees were intermixed with oaks, but latterly 
the oak alone formed the forest. On. emerging from this] there
is only a short ascent to tlie peak which formed the principal station in Captains 
Hodgson and Herbert’s survey.”

“ Tlie. highest of the two peaks of Choor (12,149 feet) was covered with snow’ and 
inaccessible. The second, composed of great granitic blocks, was like the other bare 
of trees, but the snow had melted from the more open places. The Juniper and Currant 
were the only shrubs; the sŵ ard looked perfectly brown and dried up. The withered 
ferns and other plants, such as Rhubarb, which had been levelled with the ground by 
the snow, were just putting forth new leaves, and some few were in flower, as Primula 
d e n t i a d a t u ,  a Saxifrage and Gentian. The Bearded Vulture, Raven, and Siberian Pika 
were seen. The atmosphere was clear and cold, tlie wind west. The thermometer 
ranged from 42® to GO®; and with a blackened bulb, rose to 120® when placed near the 
ground. The barometers in the twenty-four hours ranged from 19’7 to 19'8, indicating, 
when compared with simultaneous observations made at Calcutta, an elevation varying 
from 11,550 to 11,850, according to the hours selected for comparison, but not more 
than H,4G0 when, deduced from observations made at Saharunpore. The height 
assigned in the survey is 11,689 feet. JVotliing could be more magnificent than the 
view from this culminating point, having the plains of India indetinitely extended to 
the southward, and on the north the snowy peaks of the Himalaya towering even above 
this great height. On the northern face, the snow wds observed to be lying in conti
nuous beds. At its lowest limit on the ridge, in descending, an observation was taken 
(Bar. 21.OH, Ther. attd. 65®, Ther. detd. 5G®), but in sheltered places it extended 
much lower.”

“  The most northern mountain ascended was a branch o f that called Changshel, in 
lat. 31® 5', and no where were the trees move magnificent, consisting of Pine, Walnut, 
Birch, and Elm, with, as usual, Oaks and Pines. As plants were the principal.objects 
of the excursion, the highest ridge of this mountain, at this time covered with snow, 
was not attempted to be ascended.” But as it was passed over by Capt. Herbert and 
Lieut. Gerard in the month of September, it will be interesting to give the result of 
their observations. Capt. H. describes Changshel “ as a ramification from the snowy 
range of great height, separating the waters of the Pabur and Roopin. Their path lay
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along the summit, and their camp on the 24th September attained an elevation of 
11,280 feet. Here the Juniper, with Black and Red Currants, were found. The- 
thermometer in the sun rose at noon to 79®, and in the shade to 67*o®. The following 
morning it was 41° at daybreak. In proceeding along this ridge they attained an eleva
tion of thirteen thousand feet. This part of the mountain was of course far above the 
limit of forest: it was however clothed with luxuriant pasturage, richly enamelled with 
a thousand flowers, many of which were familiar to them as the production of Europe.” 

“ The highest mountain ascended, though a little to the southward of this, was 
Kedarkanta. Crossing the Tonse, where the thermometer rose to 102°, though the 
point of junction of this river with the Roopin is elevated nearly five thousand feet, we 
ascend a pretty gradual slope, and pass through a very splendid forest, composed of 
the same trees as seen elsewhere at similar heights. The encampment was in an open 
glade, surrounded with magnificent trees of P m us Webbiana and Quercus Semecarpifolia, 
among which Rhododendron campaniilatum formed a large straggling shrub, in full flower 
even in the midst of the melting snow. An excellent view was obtained of the snowy 
mountains: many of the peaks were completely covered with snow, others in many 
places displayed the bare rock. The thermometer was in the evening at 61°, and sunk 
in the morning to 46°. The road continued through the forest, where the Birch and 
Hazel were seen in flower. On emerging from this, the ground was found level, 
extended, covered with a thick coating of grass, and much furrowed by an Alpine 
Arvkola; a little stream produced by the melting snow flowed across; its temperature 
was 42°, and its sides were lined with a species of Sphagnum. Primula Stuartn 
denticulala, with a deep blue Gentian and Caltha Napaknsis, formed a bright contrast 
of colours. Barometer 20.25, thermometer attached 70°. From this the highest ]>eak, 
elevated twelve thousand six hundred and eighty-nine feet, was found covered with deep 
beds of snow, which had in many places melted away from_the lower one. On ascend
ing the latter, a beautiful purple Primula, nearly allied to P . Stuartii, and Rununculujs 
polypetalus, were alone found in flower; a little below tliesc, a Phulangium, Q.Friull(iria 
and Bistorta, were found; with Rhododendron lepidotum and anthopogon, as well as Salir 
Lindkyana, forming diminutive shrubs. From the higher peak, at a late season of the 
year, I have also received many of the same plants, with Ranunculus hirtellus, anti 
species of P niba , Agrostis, and Fcstuca. The barometer at noon stood at 19'55, 
thermometer attached 70°. Thermometer detached 63“.”

Further to the eastward, in the province of Kemaon, the same appearances pre
sent themselves. Captain Webb, on the 21st June 1818, al eleven thousand six 
hundred and eighty feet of elevation, to the southward of Josheemuth, found woods 
of oak, long-leaved pine (P . exedsaT), and Rhododrendron, and the surface covered 
with rich vegetation as high as the knee, with beds of stawberries and currant bushes 
in full flower all around. On the following day he ascended the pass of Pilgointi 
or Pilkonta, and found its elevation to be more than twelve thousand seven hundred 
feet above the sea ; no snow was seen contiguous to the spot. The surface was
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covered with strawberry plants, buttercups, dandelions, and a profusion of other 
flowers.— (^QuaHerly Review, No. 44.)

These brief notices will give some idea of the vegetation at ten and twelve thousand 
feet of elevation on the southern face of the Himalaya, as Choor, Kedarkanta, and 
Changshel are some of the loftiest mountains not included in the snowy range itself, 
from which the snow annually melts in June, July, and August.

Though but small shrubs are found in the vicinity of the highest peaks, no where are 
more splendid pines to be seen than at eleven and eleven thousand five hundred Ihet of 
elevation. Tlie species most common are, Pinus Webbiana, Deodara, excelsa, and 
Morinda. Quercus SemecarpifoUa generally forms the forests, at their highest limits. 
Below, other species o f Quercus are found, with Taxus, Betula, Acer, Cerasiis, and 
Populus. The smaller trees and shrubs which are found as high as at twelve thousand 
feet of elevation, are species of Junifcrus, Salix and Ribes. Viburnum, Euonynius, 
Xylosteum, Pyrus lanata, and P . crenata do not reach so great a height; but the most 
ornamental certainly are Rhododendron camjpanulatum, Anagyris nepalensis, Rosa 
tetrapetnla, and Clematis nepaknsis, all found at considerable heights, with species of 
Oualtheria, Sibbaldia, Staphylea, Sambucits, and Syringa. The more diminutive shrubs, 
found at still greater elevations, are the smaller species of Rhododendron { li. lepidotum and 
anthopogon), with Andromeda fastlgiato (the heather of Mr. Fraser), and Salix Lindleyami.

In addition to the small herbaceous and showy flowering plants enumerated in the 
Journal, and also to other more Alpine species o f European genera, of w'hich species 
are also found at lower elevations, the following m aybe enumerated as being chiefly 
found at higher elevations:— Pceonia, Actaa, Podophyllum, Alonotropa, Circaa, Fragaria, 
Chrysosplenium, Onosma,Euphrasia, Caragana, Conopodium, Nasturtium, Turritis, Arabis, 
and Erysimum; with species of Lappa, Saussurea, Diplurandra, Hieracium, and AIul- 
gedium. The genera o f monocotyledons, which furnish species growing at the highest 
elevations, are Phalangiu/n, Fritillaria, Gcigea, Trillium, Iris, Allium, Tulipa, and 
Cypripcdium. The grasses belong chiefly to Agrostis, Poa, Festuca, Bromus, and 
Phteum ; while of Cypcracea many Ĉ 7ncc  ̂ are found. Ferns are less common, 
but mosses and lichens abound, both on rocks and the trunks of trees.

As the long-continued covering of snow, and its removal in the hottest months 
of the year during the partial prevalence of the rains, presents some of the same 
meteorological phenomena as observed at lower elevations, so we may meet with 
some plants which we would not otherwise expect, or be able to account for. The 
Rnscoea has been already mentioned as being common at nine thousand feet of elevation. 
W hat is more remarkable, one of the Bamboo tribe, and which in the hills ‘is used 
for the same purposes as the bamboo in the plains, is found commonly at elevations 
<jf from seven thousand five hundred to ten thousand feet, but its annual stems are 
yearly beaten down by the falls of snow, which protect its perennial roots from 
excessive frost. This does not, however, belong to the genus Bamhusa, but is nearly allied 
to the Chusquea of Humboldt and Kvinth, found by the former, the most accomplished
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of travellers, in the cold mountains of Quito and Santa F6 de Bogota. An Euphorbia 
also is found at great elevations, but its great tuberous root sunk in the ground sends up 
long peduncles bearing flowers only in the warmest month of the year.

Investigations have not yet been sufiiciently extended to enable us to detail all the 
instances of identity in species found in this belt with that of the Flora of other 
countries, but the following may be mentioned, in addition to those enumerated, with 
the vegetation of the central belt; Pyrus haccata, Spiraa kumtschalka, FritiUariu 
vertkillata, Thymus serpyftiim, Lamium ampitxkaule, Arenana seipylV'folia.

Within this belt there is but little cultivation, though Mr. Gerard has seen it as 
high as ten thousand feet, and a village at nine thousand five hundred feet; but there 
the crops are frequently cut green. Capt. Webb saw extensive fields of buckwheat 
and Tartarian barley, between the village and temple of Milem, at the respective 
elevations of eleven thousand four hundred and five and eleven thousand six liundred 
and eighty-two feet above Calcutta; but these, though not beyond the snowy passes, par
take more of the climate and peculiarities of the northern than of the southern face 
of the Himalaya, and in the former, as has been well ascertained, both by the Messrs. 
Gerard and by Captain Herbert, both habitations and cultivation extend to a much 
greater height than on the latter.

The animal kingdom afibrds many of the same indications o f the Alpine nature of 
the country, as we have seen presented by the vegetable kingdom. The Thibetan musk 
is found on the mountains in the vicinity of the snow. The Antelope "horal,
A. thar, and A. Hodgsonii, peculiar to these mountains, are generally found on the 
most inaccessible places in the warm weather; but in the colder, like most other 
animals, they come down to lower elevations for the benefit of a milder climate 
and better pasturage. The Pika  does not appear to differ from that found in Siberia 
by Pallas, and like the Arvicola, lays up a winter store, and continues to thrive in a 
climate apparently incompatible with animal existence, being, like others of its 
tribe, so admirably 'adapted for fulfilling the functions of the link which they form 
in the animal creation, that of converting vegetable into animal matter, as Dr. Grant 
so beautifully shows in his interesting and most philosophical course of lectures. 
Gypaetos barbatus is found, as in the Alps, soaring above the highest peaks; and 
the Raven, frequently seen hi the plains in winter, is here found in the neighbour
hood of the snow in the month of May. Tfie different species of Himalayan Pheasant, 
so celebrated for the beauty and splendour of their plumage, Satyra Melamcephala, 
Lophophorus Impeyanus, and Phasianus WalUchii, may, like the Antelopes, be found 
according to the seasons at different elevations, but lower and nearer to the plains, 
according as the weather in the interior becomes more inclement.

Having obtained a general idea of the vegetation at successive elevations in the 
tract of the Himalaya included between the Ganges and Jumna rivers, it remains only 
to show that the observations respecting these will apply generally to similar elevations 
in other parts of the range. Between the vegetation of the mountains of Gurhwal
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and Kemaon, a general uniformity is observed; if  we compare with these the plants 
obtained by Dr. AVaUich from Gossaingthan, a lofty mountain and place of religious 
resort, in 28° of N. latitude, and about seven days’ journey N. by W. from Katmandooj 
in Nepal, we shall find that many of the same families and genera prevail in each, as 
well as a great many of the same species. In the more northern mountains we find 
an excess in the families of Ranunculacex, Cruclfera, Caryophyllea, UmbelUfera:, Gen- 
tianccz, Boragine/X, Pediculares, and Priniulacea., and in some sections of Leguminosa, 
Composite, Labiatcx, and GrambuM'; but that the same botanical features mark both 
parts of this extended range will be evident, if we observe that almost all the new 
genera discovered in the mountains of Nepal are . also to be found in those of 
Gurhwal. Of these may be enumerated Cyananthus, Codonopsis, Crawfurdia, Hemi- 
pkrugma, Parochdus, Argostenma, Platystemma, Leycesteria, Astilbe, Leucostemma, 
Acosmia, Cyclostegia, Roylea, Colquhounia. Of .species, it w ill be sufficient to mention 
that many of the Coniferx, Amentacea, Rosacea, Campanulacea, -Capr'^oliacea, Saxu 
fragees, Valcrianea, Dipsacea, and Coynposita are the same in both, and tliat we equally 
find in each such plants as Rhododendron campanulutum, lepidotum, and anthopogon, 
Andromeda fa&ligiata, Samhucus adnata, Nardostachys Jatamansi, Salvia nubicola. 
Primula Stuartii and denticulata, with many others. To these it may be added, that 
the same species of the following genera, of which only single ones have yet been found 
in the Himalaya, are met with edong the whole extent investigated ; viz. of Actaa, Cimi- 
cifuga. Podophyllum, Sambiicus, Monotropa, Philadelphus, (§'C. Among Cryptogamic 
plants there is here, as elsewhere, a much greater uniformity over a great extent of 
space.

Tliough there is this great similarity in the botanical features, it is not to be sup
posed that it is universal, for several genera belonging to the mountains of Nepal have 
not yet been discovered in those to the northward: as Triosteum, Tricyrtis, Neillia, 
Sanguisorba, Glossocomia, t)actyUcapms, Eriophytum, 8^c. So also there are some in 
the latter which are not enumerated as forming a portion of the Flora of the former : 
as fsopiiruin, Dictamnus, Turritis, AlelUinthus, Orobiis, Polemonhm, Abelia, Echium, 
Onosma, Moltkia, Syringa, Oxyria, Euphrasia, Hippophae, Datisai, and Ephedra.

[f instead of the eastward and southward we proceed to the westward and north, we 
shall find, though with considerable modifications, that many of the same appearances 
present themselves; for though changes take place, yet every thing indicates as in 
ascending from the plains, or in proceeding from the equator to the poles, so from east
ward to westward, that all changes are gradual whenever no great natural obstacles 
intervene to prevent plants diffusing themselves by degrees all around; and this we 
would see to be more strikingly the case if  we could examine the spaces intervening 
l)etween Nepal and Cashmere, or between the latter and Caucasus.

The most northern point of the Himalaya accessible to my plant collectors was the 
mountain barrier which encircles the valley of Cashmere : to reach this by the com
mencement of the rains, when from the melting of the snow the passes become acces-
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sible, they left the plains o f  India by the commencement of May. At different times 
they crossed both the pass of Bunal, entered by Forster, and that of Peerpunjal, 
described by Bernier when he accompanied the Emperor Aurungzebe into Cashmere. 
The latter I  had always concluded, from the plants brought me, and allowing for its more 
northern position, to be at least ten thousand feet in elevation; by M. Jacqueraont 
the pa.ss he entered is said to be the lowest, and elevated only eight thousand two 
hundred feet, equal only to one-half of the medium height of the Himalayan passes.

Bernier was surprised, on the first night that he leftBember and entered these moun
tains, to find himself transported as if from the torrid into a temperate zone, and from 
the vegetation would have concluded that, instead of being in India, he was on one of 
the mountains of Auvergne; and seems to have been particularly struck by observing 
that, though both sides of the mountain were covered with plants, there was this great 
difference, that on the side which was exposed to the south, towards India, there was 
a mixture of Indian and European plants, but on that exposed to the north, he only 
saw European ones. In crossing Peerpunjal, he remarks that three things particularly 
attracted his notice : first, that in one hour he experienced both summer and winter ; 
secondly, that within the space of two hundred paces he encountered two directly 
contrary winds ; and thirdly, being informed that every noise made in these mountains 
excites storms and furious tempests ; an opinion which is also entertained by the moun
taineers to the eastward.

Among the plants brought me by my plant collectors from this very mountain are 
many of those wliich must be alluded to by Bernier, as reminding him of the Flora 
of Europe. In tlie following enumeration I have only mentioned those which 
show the analogy existing between the vegetation of Peerpunjal and that of 
Kedarkanta and other lofty mountains within the limits of the British territories. 
Among the most conspicuous of these plants I may mention Delphinium vestitum, Aconitiim 
fteterophpllim, Actaa frigida, Aleconopsis acukata. Lappa himalapuna, F k r is  hispUa, 
Gcntiana ccerulea, Onosma bracUatum, Salvia mibicola and AJoorcroJliana, Primula den- 
ticulatu and StuaTtii, Acosmia rupestris, Saussurea religiosa, Rheum Emvdi, some of the 
Himalayan species of FritiUariof- and Allium, with many others. Besides these, new 
species make their appearance, chiefly of BoragineiT, Ranunculacea, Labiates, and of tlie 
genera Potentilla, Saxifroga, Gentia^ia, and Fedicularis, and also some new genera, as 
TroUius, Moltkia, Anchusa, but these in general are the same as found in more eastern 
parts of the Himalaya, Among the trees and shrubs may be mentioned some of the 
ConifercE, as Pirns Gerardiana, and species o f Taxus and Juniperus, as well as of Quercus, 
Bttida, Acer, Pavia, Corylus, Rhododendron, and Guattheria,-wk\\Fraxinus Xauthoxyloidesy 
Staphylea Emodi, and Sambucus adnata. As showing the analogy wiili other parts of the 
world, it is interesting to observe that Senedo asplcnifolius is found here, and is identical, 
as 1 am informed by Mr. Don, with specimens in the Herbarium of Pallas from Cau
casus. This analogy with the Flora of Caucasus is observed in several other plants, 
as will appear in the sequel. Elsholtzia cristata is found here, as in other parts of the
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Himalaya, and in Siberia. The European species which have been identified are 
Thymus Serpyllum, Origa}ium vulgare, P n m d la  vulgaris, Polemonium c(eriilmm.

If, instead of keeping on mountain tops, we descend into the vallies on their northern 
face, we shall observe that, with many of the phenomena peculiar to such localities, 
there is considerable modification in the vegetation of each, according to elevation and 
latitude. The valley of Cashmere, situated between the thirty-fourth and thirty- 
fifth parallels of latitude, in the most northern part of the Himalaya, and to which we 
descend from the snow-clad summit of Peerpunjal, is described as being of an oval 
form, encircled by mountains clothed with vegetation, which are themselves girded by a 
higher range covered with snow. The level of the valley is of considerable extent, being 
about sixty miles in length, and about forty in breadth in the widest part; its elevation is 
estimated by the late lamented traveller M. Jacquemont to be from five thousand two 
hundred and forty-eight to five thousand five hundred and seventy-six feet; he how
ever states that the beauty of this valley has been much exaggerated, both by his 
countryman Bernier and by Mr. Forster. But there is no doubt that, in consequence 
of its being copiously watered by numerous streams, lakes, and canals, there is consi
derable moisture both of soil and climate, and almost constant verdure; while the nume
rous gardens, and the great variety of fruit-trees and of beautiful flowers, must always 
strike visitors from the arid plains of India, whether Europeans, as Bernier and Forster, 
or Asiatics, as Abul Fuzl. From the mixed nature of the cultivation the climate must 
evidently be mild and temperate, for even in the warmest months of summer the breezes 
which descend at night from the mountains are always cool and pleasant; the periodical 
rains consist of gentle showers, and the snows which fall in winter cannot remain long 
upon the ground. Abul Fuzl says that it rains and snows here at the same season 
a.s in Tartary and Persia; and that during the periodical rains in Hindoostan light 
showers only fall here, though with great violence on the mountains which form the 
barrier to the south-east.

From the northern latitude and great elevation of the valley o f Cashmere, we are not 
surprised at finding in its flora a great resemblance to that of European countries; but 
tlie moisture of the climate, and its mild temperature i.t the season of vegetation, causes 
so great an extension of the herbaceous parts, as well as of the flowers of plants, that 
many of them rival in luxuriance those of tropical countries. The mildness and moisture 
of the climate is indicated by the extensive cultivation of rice, as well as by the success
ful cultivation of the Cucurbitacecc, as no where are there finer and larger melons, water
melons, gourds, and cucumbers. The kidney bean, though not common in the gardens 
of llie north-western provinces, thrives remarkably well in Cashmere, as well as the egg
plant and the capsicum. The lakes abound with Trophis hispinosa, and species of 
Nyiiiphcca and Menyanthes. The existence of hemp and of species of balsam, of marsh-, 
tree-, and common mallow, all indicate a temperate climate, as do the cultivation of 
wheat, barley, and saffron, together witli the culture in their gardens of such European 
vegetables as turnip, radish, beet-root, and cabbage; and the usage of clover as fodder
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for cattle; all provingthe approximation in vegetation to that of European countries, as has 
been already indicated with regard to the climate by the testimony of so many travellers. 
The other genera of which species have been brought down by the plant collectors are 
chiefly European, as Viola, Trollius, Dianthus, Mathiola, Chdranthus, Draha, Capsdla, 
Hypericum, Lythrum, Spiraa, Rubus, Geum, M yrkaria , Eryngium , Euphrasia, Salvia, 
N ^e ta , Phlomis, Trifolium, Vida, Orobus, Ononis, Medka^o, Lactuca, Sonchus, Iris, 
Narcissus, and Crocus. The species which have been already identified with those o f 
Europe are the following : M entha ■dridis, M entha arvensis, Mentha sylvesiris. Hibiscus 
Trionum, Centaurea moschata, Hitracium sabaudum, Dianthus barbatns. Lychnis coro- 
naria, Myosotis'palustris, Dactylis glomerata, Citcubalus bacefer.

In the arboreous vegetation the same resemblance exists to the Flora of Europe : 
the Walnut, Aspen, Poplar, and Willow are, with the Oriental Plane, the most common 
trees. The fruit trees are so abundant as to be described by natives from India as 
constituting a jungle: they consist of the Apple, Pear, Peach, Quince, Cherry, Apricot, 
Pomegranate, Plum, Mulberry, Hazle^ and Vine ; while the drying o f raisins, and 
the conversion of the grape into wine, would of themselves be sufficient to determine the 
temperate nature of the climate. With their fruit and saffron the northern merchants 
also bring down rhubarb and musk, which they procure from Tibet. The Salep is 
produced in the hills between Jumboo and Cashmere; specimens of the plant, with tiie 
root, leaves, and seed-vessel, but without flowers, were brought down, and appear to 
Dr. Lindley to belong to Eulophia ; and as 1 have no doubt of its being the plant which 
yields the salep of Indian commerce, I have ventured to call it Eulophia vera. Of 
animals we have few notices, but they may be supposed, from the specimens procured, 
to approximate to those of Europe and cold climates. The shawl-wool it is well 
known is procured from Tibet; but the merchants bring down the Chowry 
ox {Bos grumikns'), large dogs, the Persian cat, broad-tailed sheep, and rams for 
fighting; as well as the blackbird, thrush, goldfinch {Cardudis cankeps), Cardudis 
spinoides.

If we proceed to the southward, and take the valley of Nepal as an example, we 
shall have, with a great propoiNion of European forms, a greater mixture of tropical 
ones, and the prevalence of genera of which the greater number of species are found 
in more southern latitudes.

The low hills which separate Nepal from the plains of India are themselves separated 
from the high mountains by vallies of considerable length, varying in elevation from 
three to six thousand feet; so that we may expect considerable difference in their 
respective temperatures and productions. The valley of Nepal proper is an oval of 
about sixteen miles in length, elevated about four thousand five hundred feet. That of 
Noakote, though more to the northward, is far less elevated, and therefore hotter in 
summer and milder in winter; its vegetable productions correspond, according to Dr. 
Wallich, with the lower parts of Nepal. The temperature of the latter is described by 
Mr. Hodgson as being generally from ten to fifteen degrees lower than that of India.

From
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From Dr. Buchanan’s observations, the therraomecer has a range of 55% the maximum 
and minimum, 86® and 31®, occurring in July and January. The winters are described 
as never being very severe ; but Nepal being within the influence of the tropical rains, 
there is at that season of the year considerable moisture of climate, and the mean tempe- 

■ rature of eight months in the year being above 60®, even in the open country about Cat- 
niandoo, and must be higher in some of the lower and more close valHes, we shall not be 
surprised at finding so many of the natural productions approximating to those both of 
the temperate and tropical zones. The general nature of the European-like Flora 
may be appreciated by a reference to that which has been enumerated as characterizing 
the central belt of the Himalayan slope. The greater prevalence of tropical forms is 
indicated in the existence of species o f Semecarpus, H lraa, Hiptage, Triumfetta, Grewia, 
Utricularia, Dysophylla, Premna, Calticarpa, Anisochilusy and still more by the genera 
Podora/pus, Sch^p/ia, ^schynanthus, Leucosceptrum, Gomphostctnma, Geniosporum, 
Oj;yspora, Sarcopyramis, Turpinia, and Apostasxa being found here, while their remaining 
species arc found in Sylhet, and still further to the southward and eastward.

That considerable diversity of climate is met with in the several valleys which are 
comprehended under the general term Nepal might be inferred from their several eleva
tions, and is proved by some of them abounding in bamboos and ratans, where the 
pine-apple thrives and ripens its fruit, while in others oaks, walnuts, hornbeams and 
pines abound. We cease, therefore, to be surprised at finding a lofty palm, the Chamre- 
rops M arliana 0̂ Dr. Wallich, in this valley, as well as a species of Bulanophora, the 
rest of the genus being found both in the Indian and Malayan peninsula, as well as in 
the island of Java. Pussiflora and Mdastoma have each a species in Nepal, the 
former distributed chiefly over South America aud the West-Indies, and the 
latter confined almost entirely within the Tropics; but species of the nearly 
allied Osbcckia found here, extend also as far as 31® of N . latitude along these 
mountains. The affinity to’the Flora of China may be observed in the several plants 
being found here previously mentioned as being common to that country and the 
Himalayas. To these may be added, llovenia dulcis, Lonicera confusa, longifolia, and 
chhitmis. Camellia Kissi, closely allied to both C. Sasanqiiha and okifrra, according 
to Dr. Wallich ; is a plant of Nepal, where the tea shrub succeeds so well, that a 
young plant introduced from China had in 1818 attained a height of nine or ten feet. 
The Maguoliacea:, of which several species are found in Nepal, form a link connecting 
its Flora with tliat of China and North America.

Being within the influence of the tropical rains, we find rice, particularly when 
transplanted, forming the chief cultivation in Nepal, with maize and the other grains 
cultivated in India during that season, together with cotton, sugar-cane, ginger, a large 
kind of cardamom, the produce of a species of Ainonium, and the Indian Madder or 
Ji/ibia Jlit/ijista. Wheat and barley are cultivated in the winter months, which are 
however so mild as to ripen the orange in the open air; though European fruits do 
not succeed so well, from the shortness of the spring. The influence of the rains may

also
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also be seen in the presence during that season of numerous species of Gratia and 
Anseres, as illustrated by Mr. Hodgson, who observes, that many of these generally 
make a mere stage of the valley in their migrations to and from the vast plains of 
India and Tibet. The migration southwards of snipes, teal, ducks, herons, storks, 
cranes, and wcodcocks, respectively follows in succession from August to November, 
and their return takes place in the same order, beginning with tlie commencement of 
March and continuing till the middle of May.*

In

•  l u  c o n n ec tb n  w ith  this no tice  o f  th e  vegeta tion  o f  th e  H im alayas, i t  w ill b e  in te res tin g  to  asce rta in  !f  th e  

Same phenom ena re su l t from  e levation  in  a  still m ore  so u th e rn  m ass. T he N ee lgherrie s , in  II® o f  N . latitiKle, 

have th e ir  h ig h e st p eak , D odapet, e levated e igh t thousand  seven  hun d red  fee t. T h e  gener.-J e levation o f  th e  

level g ro u n d  a round  O o tacam und is a b o u t e igh t thousand , a n d  a t D im hu tty  a b o u t s ix  tliousand  fee t above th e  

level o f  th e  sea. T h e  mass is considerable, be ing  in  lengUi th irty -fiv e  m iles, and  fifteen  in  b rea d th , con tain ing  

four h u n d red  a n d  seventy square  m iles o f  undula ting  co u n try . T h e  tem pera tu re  is  described  as be ing  g e n era lly  

30’ below  th a t  o f  th e  neigbou ring  p lains. A t th e ir  base  these  m oun ta in s a re  su rrounded  b y  a dense  ju n g le , in  

w hich e lephants, b isons,and tig e rs  abound , w here form erly  r ice , sugar-cane, b e tle , cocoa-nut, a n d  p la n ta in  

w ere  cu ltiva ted . The acclivities a re  likew ise covered w ith  a  g ig a n tic  fo rest o f  te a k , ta m a rin d , m angoe, ebony  

and  bam boos ; am ong w hich, in  favourab le  situations, Borassus Jlabellifonuis a n d  P kar iix  sylvestris occur as 

palms. T h e  M im osas, Cassias a n d  Pongam ia glabra afford specim ens o f  a rb o resc en t Legum inosts, w liile 

Thespesia populnea is  a  m alvaceous tree . Hopea supp lies  th e  place  o f  Shorea a s  one o f  th e  D ipterocarpece; 

Xanthochymus and  Garcinia ex ist as G u ttife ra ; and  species o f  Strychnos are  found  h e re , tlio u g h  no t o c cu rrin g  in  

th e  ju n g le s  o f  th e  N o rth e rn  prov inces, w h ile  M yrsinea, L a a r iiia  a n d  arborescen t E uphorhiacca  are  com m on to  

bo th . T h is  b e lt o f  ju n g le  ex tends ftom  th ree  tho u san d  five h u n d re d  to  five th o u sa n d  fe e t o f  e levation, is 

ve ry  unh ealth y , and  th e  d istinctly  m arked  region o f  fever. A bove th is  th e  c o u n try  is open , th e  w ood in 

c lum ps and pa tches, th e  clim ate d e ligh tfu l a n d  healthy . T h e  ran g e  o f  th e  the rm om eter is  abo u t 43°, from  31 ® 

th e  m in im um  in  w in te r, to  74° th e  m ax im um  in  sum m er : b u t  th is , fro m  the  m o d e  in  w h ic h  th e  observations 

are recorded , I  have no t been  ab le  to  ascertain  so exactly  a s  1 could  w ish. D u rin g  th e  cold season M r. 

Y oung g iv e s  th e  u tm ost range o f  th e  therm om eter as 28°, b e tw een  31° and 59°, b u t  as n o t m ore  th a n  lO® 
du rin g  th e  r e s t o f  tlie  year. T h e  m axim um  he s ta te s in th e  sun to  b e  85°, a n d  tlie  m in im um  50°, b u t in 

tlte  shade 20° to  25° low er ; a n d  th a t th e  average  in th e  ra iny  season is  about 64°, from  w hicJi th e  tljeruiom eter 

ha rd ly  ever va ries above tw o  or th ree  degrees. T h e  N ee lgherries experience tlie  influence o f  bo th  th e  S .W . 

and N .E . monsoons. T h e  elasticity  o f  th e  a ir  is  p ro v ed  by  th e  d is tance  to  w hich  sounds a re  conveyed, and  by  

its efi'ects on  th e  an im al spirits.

T hough  m ateria ls  do  no t exist in  suc li abundance  fo r g iv in g  a  view  o f  th e  vegeta tion  o f  th e  N eelgherries, y e t 

th e re  axe sufficient to  shew  th a t a  s im ilarity  in  vegeta tion  is  p ro d u ce d  b y  a correspondence  w ith  th e  H im alayas 

in  m eteorologica l phenom ena. M any o f  th e  p lan ts o f  th e  N eelgherries are  e n u m e ra te d  in  D r. W allicli's  

catalogue o f  th e  E as t-lnd ian  H erbarium  j a  lis t o f genera  w as pub lish ed  by M . L eschenau lt d e  la  T o u r , and  

D r. W ig h t h a s  fu rn ished  m e w ith  several additional nam es, so th a t th e  m ateria ls a re  sufficien t fo r g iv ing  .a 

general idea  o f  th e  n a tu re  of th e  vegeta tion , b u t  a  difficulty occu rs in  th e  exact localitie s  o f  th e  p lan ts no t 

be ing  g iven, no r th e  seasons o f  vegeta tion  ind icated  •, b u t  as no  snow  falls, a n d  th e  co ld  w ea th e r  is o f  shorter 
contim iance, w e m ay  expect th e  F lo ra  to  be less com pletely  E u ropean , p a rticu la rly  as th e  long-continued  

equability  o f  th e  re s t o f  th e  ye a r , and  th e  ra iny  s e ^ o n , w ill b e  favou rab le  to  m a n y  g e n e ra  o f  trop ical fajnilles. 

T hus, th o u g h  none o f  tlie  pines or o the r Conifera  a re  found, th e  scarle t flowers o f  th e  Bhododendrun arboreuni, 

w ith  a w h ite  rose  c lim bing  to  th e  to p s o f  th e  h ighest trees , fo rm  th e  ornam en t o f  these  as o f  th e  n o rthern  

hills. T h e  o th e r  E m 'opean g e n era  a re  Andromeda, G uallheria, Vaccinium R anunculus, Thalictrum , Clematis,

Anemone,
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In addition to the vallies of Cashmere and Nepal, we may notice the peculiarities of 
vegetation in another set of vallies— those which constitute river beds. These forming 
inclined slopes, of which the lower end rests on the plains of India and the upper at 
the sources of rivers touching the limits o f perpetual congelation, will present every 
variety of temperature and organic life to be met with in ascending' the mountains 
themselves. Hence, according to the part of these vallies .which we examine, we 
may meet with either the plants of tropical or of alpine regions ; and this will explain 
the anomaly which frequently presents itself in finding so many plants requiring quite 
different climates enumerated as occurring in the same locality.

Thus, if we notice the vegetation on the banks of either the Ganges or Jumna, where 
they emerge from the mountains into the plains, we shall find it perfectly tropical, 
and jungly; consisting of bamboos, ratans, and such trees as saul, toon, sissoo, 
and ebony, with many others enumerated as forming the tract of jungle which runs 
along the foot o f  the hills. Thirty miles higher up we have the banks of both 
rivers covered with A lte rs  oxid P inus longifolia; still further up we have species of 
Olea, Elceagniis, Hippophae and Fraxinus Xanthoxyloides; but if  we ascend to the 
sources themselves of the two rivers near Gangotri and Jumnotri, we shall see only the

plants

A nem one, Adonis, Rosa, R ubus, F r ig a n a , Berberis, G eranium, Viola, P arnassia, Lonicera, Euonym us, V iburnum, 

Sali.c, Sah-ia , fVulfenia, Scutellaria, L'jsim achia, D aphne, P lan tago , a n d  Lobelia. T h e  g igan tic  L .  exceha  

a tta in s  th e re  an  e levation o f  tw e lv e  feet.

T h e  p la n ts  allied to  trop ica l g enera  are  bo th  h e rb a ce o as and  p e re n n ia l; th e  fo rm er  w e m ay suppose  occu r in  

th e  r a n y  season, w h ile  th e  ex ac t localities o f  th e  la tte r  n o t  be ing  g iven, w e a re  unable  to  form  any  inferences 

resp e ctin g  th e  c lim a te ; b u t  th e  g rea tes t cold, i f  n o t lo n g  continued , w ill n o t b e  fa ta l to  m any, as several o f  the  

sam e g e n era  ex ist in  th e  n o r th e rn  prov inces o f  In d ia . T h e  herbaceous g enera  a llu d ed  to  a re  Canna, Costas, 

H edyehiam , Curcuma, Begonia, P ip fr , M elaslom a, Osbeckia, Sonerila, Im paiiens, to g e th er w ith  species o f  SWn, 

C rotalaria, Calticarpa, Convolvulus, Tkunhergia, Solanum , and  Ardisia, as small sh rubs; w h ile  species o f  

(irew ia , Sterculia , K y d ia , S trychnos, and  Syzygium  e x is t as tr e e s ; b u t  these  a rc  p robably  n o t  found in  the  

lu g h e s t p a r ts .  Species o f  P ilto sp o r im  a n d  Lantana  a re  also found  h e r e ; a n d  M yrtus tomentoso affords an 

ed ib le  b e rry . >

T lio  g r .tin s  cu ltiva ted  a re  n e arly  th e  same as those  o f  N o rtlie rn  In d ia , consisting  o f  w heat, ba rley , m illet, 

im ista rd , peas, in  the  co ld  w e a th e r, a n d  tlie  sm aller g ra in s  du rin g  th e  m onsoons, th o u g h  rice does n o t a t all 

succeed . T h e  soil a n d  c lim a te  a re  m ost favourab le  fo r garden ing , as all k in d s  o f  Europe.an vegetables are 

de scrib e d  ns a ttu n in g  an eno rm ous size, and  some as liv ing  for tw o  o r  th ree  years . T h e  c lim ate is  equally  

favou rab le  for E uropean  f ru i t- t re e s , b u t  th e  early  accession o f  the  ra iny  season p rev e n ts  th e  p ro p er r ip en in g  of 

th e  f ru i t  o f  m any, though  som e req u ir in g  a  sho rte r  season produce  ve ry  fine f ru i t.  O range-trees  live, b u t  do 

n o t th r iv e  iu  th e  N eelgherries.

T Ik ' an im al k ingdom  d isp lay s th e  sam e m ix tu re  o f  E u ropean  a n d  trop ica l fo rm s as w e have seen existing  

a m o n g  vegetab les . M any o f  tile  com m on In d ian  m am m alia  are  found on  th e  N eelgherries, as w ell as th e  elk, 

tiu- w ild  s lieep  and  w ild  dog, and  w ith  these a b la ck  m on k e y  (a n  Simla (A faeocus) Silenus, th e  Ouanderou?) 

w itli th e  i50;icock and  ju n g le  fo w l; th e  raven , b la ck b ird , th ru sh , la rk , a n d  w oodcock a re  also seen .— H ough on 

the N eelgherries; Young on the Topography o f  (he Neelgherries; Transactions o f  the M edical and Physical 

Soeiely o f  Calcutta , vo l. iv.
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plants found on the highest mountains, as Choor and Kedarkanta. The elevation is 
certainly great, being at least ten thousand feet; but the trees, which are elsewhere 
found looking down upon vallies, ai'e here themselves situated in them, having moun
tains towering above them covered with snow, which, on melting below the line of 
perpetual congelation, gives place to a lowly but rich vegetation.

The trees consist of Abies ex'cdsa and Betula Bhqjputra; with them are found 
species of juniper, hazle, and a new Quercus. Walnut and apricot trees exist in the 
viciqity of the nearest villages. Wheat and buckwheat are cultivated, but are green 
even in July, when the water of the river is cold, but the sun’s rays very powerful. A  
kind of gooseberry, rhubarb, and currant are also found ; and among the most remarkable 
howlers are species of Dictamnus, Isopyrum, Phalangium, onA Aconitum; Hcmiphi'agma 
is one of the new forms produced in this somewhat peculiar situation. Andromeda 

fastigiata, Saussurea gossypina, Carduusmacrocephalus, ?LnA. A^ardostaehys Jata7)iansi, axQ 
with many others found in the mountains in the vicinity.

From the frozen sources of rivers, the transition is easy to the snowy passes oF the 
Himalaya. These always lead over the lowest parts of the snowy range, are gene
rally from fifteen to sixteen thousand feet high, though some to the eastward are more 
elevated, and mostly flanked by peaks which are three or four thousand feet higher. 
Being for the greater part if not for the whole year covered with snow, their vegetation 
is only interesting as affording examples of the plants which attain the highest limits, 
but they afford the most favourable sites for observing the elevation of the line o f per
petual congelation. These passes have been explored and described by Captains 
Hodgson, Webb, Herbert, and the Messrs. Gerard. By the first, the air within the 
mountains has been described as clear, light, and very dry, in which evaporation is very 
rapid; the sky of a deep blue colour; and the stars of great brilliancy, appearing and 
disappearing instantaneously, without any apparent augmentation of their size. The 
country leading to these passes is generally very rugged and barren below the limit of 
snow. Above the pine forests, or from eleven thousand to eleven thousand eight hun
dred feet of elevation, a few dwarf oaks, junipers, and stunted birches are met with, as 
well a.s llhododendron lepidotum, and a species of Allium and wild rose above twelve thou
sand feet. The raven and Alpine hare are also seen. The genera, of which species have 
been brought me from the highest extent of vegetation in these passes, are Ranunculus, 
Aenniium, Geranium, Potentilla, Epilobium, Carduus, *Se«ec/o, Inula, Cineraria, Cyno- 
glossum, Myosotis, Primula, Pedicularis, Salvia, Lamium, Origanum, and Polygonum; 
of the last there are several species from such localities. On descending the northern 
face, a peculiarity is observed in finding a pine, which is not met with on the southern face, 
owing most likely to the influence of the rains. This is the Pinus Neoza of Dr. Govan,
P. Gerardiana of Dr. WaJiich, and most probably the Chilghoza of Mr. Elphinstone. 
Rhododendron lepidotum is found as high as fourteen thousand two hundred feet, villages 
£ind cultivation at ten thousand five hundred and eleven thousand five hundred feet. 
Snow was found at thirteen thousand four hundred feet in June by the Messrs. Gerard
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on the southern face, but they  mention that it would be melted at this height a month 
later. Capt. Herbert gives thirteen thousand feet as the limit of snow on the northern 
face in the beginning of October.

To the eastward the general elevation of the country must be raised, as it ishcarer the 
sources o f  the groat rivers and the passes are higher. The Beans Pass was estimated by 
Gapt. W ebb, who found snow at the end of May, at s^enteen thousand five hundred 
and ninety-eight feet, and more recently, by the Editor of the Gleanings in Science, at 
sixteen thousand eight hundred and forty-four feet, from the observations of a traveller 
in October 1828, who had only some new snow, but no old beds to cross. The Neetee 
Pass, elevated sixteen thousand eight hundred aiid fourteen feet, had no snow on it 
when visited by Capt. Webb, nor any on a ridge three hundred feet above, whence the 
Iower*poin-t of congelation was estimated at not Less than seventeen thousand feet on tfie 
northern side o f the Himalayan Mountains.

In the neighbourhood of these passes the snow does not entirely disappear uhtil July, 
which, with half of August, constitutes the summer, a season when, on the southern 
face, rain frequently falls ; autumn extends to the end of September, and winter com
mences with October. Above the limit of forest, which is composed of the same oaks, 
pines, yew, birch, and poplar as found to the westward, Cypress and Junipers are 
found (CupressustoruloHd, Juniperus commums and squarrosa), with Rhubarb, Gooseberry, 
Rose-bushes, and a species o f Astragalus, the furze of travellers. The grains cultivated 
in the nearest villages are the same as have been elsewhere enumerated as those peculiar to 
such heights. Cultivation was found by Capt. W ebb in this direction above eleven thou
sand five hundred feet of elevation, though not above ten thousand by Capt. Gerard 
near the Western P asses; but here the occurrence of loftier mountains to the southward 
produces some of the same effects as are witnessed on the northern face of the 
Himalayas,— confinement of all the solar rays imparted, and their reverberation from 
two sides, instead of one of a mountain, by which, and by the general raising qf the 
rallies, the lower limit of congelation becomes considerably elevated, and with it the 
limit o f vegetation, as well as of villages and cultivation. This is still better exemplified 
if wc notice the highest cultivation .in the mountain)^ which intervene between the 
snowy range and the jilaiiis of India, where we shall see that the height of cultivation 
diminishes as we proceed to the outer range o f mountains. T h u s: in the line o f the 
geological section, wc have wheat near Rol at ten thousand, at Bumpta on Urukta at 
eight thousand, and above Chowras on Choor not much above seven thousand feet of 
elevation, while on Mussoorce, the most external range, I  have seen it but little above 
six thousand feet, thdugli parts of the range are fifteen hundred and two thousand 
feet higher. This must in s^me measure be ascribed to the diminished height,of 
mountains lowering the sources of irrigation, but principally I conceive to the effects 
of tlie bi'cczc, which always blows up the mountains from the plains, and which, besides 
i)eing very drying, has its capacity for heat increased as its density is diminished, and 
thus prevents the accumulation of heat on the mountain sides over which it passes.

On
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On descending tKe western passes ot the Himalaya, we enter the district of Kunawur, 
which has been described by Captain perbert as comprehending the valley of the 
Sutlej and its principal feeders, from lat. 31® SS', long. 77® 47', to lat. 31® 61', long. 
78® 42'. It is bounded on, the north-east and west by Tartar provinces, under the 
influence of China, and may be said to be contained within the Himalayas; for on the 
south it has the Indian snowy r^nge, and on the north the Parkyul ridge, the highenf 
peak of which is twenty-two thousand feet. There is no table land, or Jindulaling plain ; 
the mountains are tipped with snow, and the villages of Kunawur are situated in the 
valley of the Sutlej itself  ̂ or in glens watered by its principal feeders: their general 
elevation is from eight to nine thousand fe e t ; though some are below, others are mucli 
above this height, being at least twelve thousand, feet in the interior.

feower Kunawur conynences near Sefan, of which the climate is fine, though Ram- 
pore, the capital of Bissehir, not far distant, elevated three thousand three hundred feet, 
but situated in a valley, has sultry days (the thermometer as high sometimes as 100°, 
and even 110°) and chilly nights, with hot summers and cold winters. Some of the 
lower villages are subject to the periodical rains, which make their.way up the valley of 
the Sutlej aud across -the lower part of the Himalaya. Near these, grapes do not 
thrive, but long rank grass, a species of Saccharum, eight or ten feet in length, with 
Aneilema, and other tropical genera, are found ; higher up the river, the villages are 
more elevated, and the rains less regular and heavy. Here there are luxuriant vineyards, 

.  where the delicious grapes are dried as raisins, and converted into a kind of wine ; 
orchards of apricot, apple, walnut, and in some places of peaches are seen, with pear- 
trees, of which also the fruit is dried. The forest-trees consist of Piuus Deodara and 
Gtrardiana, with yew, holly, oaks, and horse-chesnuts.

Upper Kunawur is still higher up the stream, and completely beyond the influence of 
the periodical rains, the height of the outer chain of the Himalaya being sufficient to 
exclude them from this, as well as from a part of Lower Kunawur; the climate is there
fore dry arid cold, the country covered with snow in winter, but in summer enjoying a few 
monthsof powerful sun. The nights become frosty in the middle of September, and the 
thermometer sinks below the freezing point in the mornings in October, and snow falls 
towards the end of that month, or in the beginning o f November, and covers the ground 
until March or April. The climate being so dry, the falls of snow are not heavy, but the 
winters are extremely rigorous. In July and August, there are alternately light-clouds 
and sunshine, the air is somewhat humid, and there is occasionally a little rain. In 
some villages, surrounded by high mountains, the sun is not seen for more than nine 
hours, but in others the temperature is high, as the thermometer ranges in July and 
August from 56® to 58° in the morning, to 80° and even^5® at noon, in villages elevated 
ten thousand feet.’

In comparison of the Tartar districts more to the northward, Kunawur exhibits a 
green and lively picture of vegetation, as there are forests of pines, poplars, willows, 
junipers, and cypresses. “  The pasture zones occupy a belt between the limit of trees

aud
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and the confines of perpetual snow.” Some of the villages, as Kanum and Soongnum, 
are populous and wealthy, with luxuriant vineyards, and orchards of apples, apricots, 
and walnuts, of most of which the fruit is ripe in September. Gooseberries are also 
met with, and wheat and Siberian barley thrive at great elevations. Captain Herbert 
describes l^e two crops in the year, as consisting of wheat, ooa, barley, cheena 
(^Panicum miHaceuni), phapur, ogla Xtwo species of Polygomni), and turnips; the 
three last following barley, but wheat and cheena exhaust the soil. To these may be 
added peas and beans, mentioned by the Messrs. Gerard. Kunawur is every where 
intersected by very elevated ranges, which are crossed by passes varying in. elevation 
from twelve to eighteen thousand feet; on some of these to the eastward, even at the 
latter height, little snow is seen, and that only in streaks. Vegetation extends to 
sixteen thousand six hundred feet, junipers are found at fourteen thousand five hundred, 
birches as high as fourteen thousand, and Rhododendron lepidotum above them; pines 
do not appear to extend beyond twelve thousand three hundred feet. The highest 
cultivation seen was to the eastward of Dabling, where, at thirteen thousand six hundred 
feet, crops of barley, buckwheat, and turnips were seen by the Messrs. Gerard ; and 
a little lower the ground was covered with thyme, sage, and many other aromatic 
plants, besides juniper. Tartaric- furze (Genista versicolor), sweiet briar, and goose
berries. Even at tliis great height the sun wa.s at times found very powerful, and 

♦the thermometer rose to 68“ on the 23d July, at fourteen thousand seven hundred feet of 
elevation. Near the CharangPass, continuous snow-beds commenced about the height 
of sixteen thousand three hundred feet. Upon the left bank of the Tagla, no snow 
appears at sixteen thousand feet; on the right bank, at eighteen thousand feet, thefe • 
is only a little in streaks.

If we proceed to the northward of Kunawur, we shall see how much the intervention 
of even a single range can alter the face of a country, for crossing the Hungarung pass, 
at an elevation of fourteen thousand eight hundred feet, coinciding here with the limit of 
snow, we enter the Tartar pergunnah of Hungarung, which, besides being destitute of 
tree.s, differs from Kunawur considerably in the nature of its climate, and in having but 
one cr6p in the year. The mountains, instead of the pdinted pinnacles of the Himalaya, 
pre.sent only a rounded outline, with gentle declivities, covered at top with a little 
snow, but bare of forests, and every where presenting the traveller a picture of arid 
barrenness. The stunted trees, consisting of apricots, willows, walnut, are only found 
in the neighbourhood of villages, with the dog-rose, gooseberry, and currant; and two 
kinds of fruit not familiar to Captain Herbert, the one yellow and acid, about the size of 

■ a currant (an Hippophaef), the other red and mawkishly sweet (&n Eletrgnus f ) .  The 
Whin and Furze of travellers are now known to be species of Genista and Astragalus. 
The elevation of the villages is from ten to twelve thousand feet, and cultivation is 
carried on at a still greater height. Nako, on the western face of Parkyul, and on the 
eastern bank of the Spiti, is at least twelve thousand feet above the level of the sea; 
yet there are produced most luxuriant crops o f wheat, barley, buckwheat, and turnips, 
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rising; by steps to near seven hundred feet higher, in fields enclosed by hedges of goose
berry and barberry, with Juniper and Tartaric furze, extending above thirteen thousand 
feet. The seasons are similar to those of northern latitudes, grain being sown in March 
and April, and reaped in August and September. Snow generally falls towards the end 
of October: it seldom exceeds two feet in depth, but does not ^ ave the groijpd for near 
six months. Want of moisture in the air must prevent its earlier descent, as the tem
perature ai sunrise in October is seldom above 20®; in August it was 75® aj noon, 
and never below 52°. At Chango, elevated ten thousand feet, the temperature rises to 
80° in the same month ; the seasons are a month earlier, and more rain falls in April and 
May. The crops, besides those noticed, at Nako, consist of ogal {Poli/goman emar- 
ginatum'), millet, peas, and beans. AtShalkur, the most northern part of Hungarung, 
as well as at Lari and Dunkur in the adjoining provirtce of Ludak, houses are built 
of unburnt brick, these being sufficient to resist the weather, as very little rain falls, 
and that only in May and June. From this position, all the mountains to the 
northward have a rounded outline,, with but little snow resting on them in the summer 
months: while the irregular and snowy peaks of the Himalaya are all seen to the 
southward.

On the eastern boundaries of Kunawur lies that part of Chinese Tartary which is 
under the authority of the Grand Lama of Lahasa ; Shipkee is the first village, elevated 
ten thousand five hundred feet. The mountains still further to the eastward are of a 
rounded form, with a gentle slope, of inferior elevation, and said to be of a gravelly 
structure. On the southern bank of the Sutlej they rise from the water’s-edge up to 
eighteen or nineteen thousand feet, without forests or even a bush, clothed with a 
withered and russet vegetation, and bare of snow; a  hedge of gooseberry and a row of 
willows are noticed as remarkable. Chukors and Monals {Perdi.c Chukor and Lopho- 
phurus Impey^tnus) were seen while the thermometer in October stood at 33°. Shirang 
Mountain, beyond Shipkee, on the road to Garoo, exceeds eighteen thousand three 
hundred feet in elevation, yet only one strip of snow could be seen. In a late 
journey through the north-eastern parts of Kunawur, Dr. Gerard writes that he “  came 
upon a village at a height of foulteen thousand seven hundred feet. It was the middle 
Of October, and the thermometer on two mornings was 17°, yet the sun's rays were 
oppressive, and all the streams and lakes, which were sheeted with ice during the 
night, were free and running by two o’clock. The finest crops of barley are reared 
here, and to irrigation and solar heat are the people indebted for a crop. The barometer 
gave for the liigbest field fourteen thousand nine hundred feet of elevation; '* and this,’’ 
Dr. Gerard adds, “ verifies the inferences on the limit of cultivation in the upper 
course of the Sutlej, and I think it quite probable that crops may vegetate at sixteen 
and seventeen thousand feet. The Yaks and Shawl goats seemed finer than at any 
other spot within my observation.” Further on he continues: “  On the north-eastern 
frontier of Kunawur, close to the stone bridge (near Changrezing), I attained a height 
of more than twenty thousand feet, without crossing snow, the barometer shewing

14-320,
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14*320, thermometer 27°, at oae p .M .*  Notwithstanding this elevation, I  felt 
oppressed .by the sun’s rays, though the air in the shade was freeizing.”

A little to  the southward, and more to the eastward 'of Shipkee, the Keiibrung Pass 
forms the boundary between Kunawur and Chinese Tartary; though elevated eighteen 
thousand three hundred and thirteen feet, snow was only, found by the Messrs. Gerard 
in sheltered places contiguous to the pass, and mountains leading to it about fifteen 
hundred feet more elevated were just tipped with snow. The Tama or Tartaric furze 
extended as high as seventeen thousand feet; beyond this, every thing was barren 
and desolate.

At Zamsiri, Zinchin, and Bekhur, the same appearances were observed, as well as 
by Mr. Mooreroft still further to the eastward, in crossing from Neetee Ghat to Ghar- 
tope, the ele\;ated plain whicli separates the Himalayan and Cailas ranges, which 
he describes as a dreary waste with a few furise bushes Species of Genista and 
Astragalus), but without a tree dr shrub, “ the woolly plant, like everlasting, is 
probably one in Mr. M .’s collection, having the external appearance of a Leon- 
topodiuni, with much-divided hairy leaves; besides these, Mr. M. only enumerates 
tufts of silky grass, and a species of moss; but in his collection there is also a 
diminutive Primula and a Pedicularis from near Daba. Beyond this,, be notices gold
finches in poplars, and several flowering shrubs of Tamarisk, a new species of M yri- 
caria which I have also received from other parts of the hills. The rhubarb is probably
R . spicforme, or a new species distinct from R . Emodi. The animals enumerated as 
having been seen, are eagles, ravens, blue pigeons, partridges, larks, and linnets. The 
plains are also filled with the.bural, yak, and shawl-wool goat; herds of wild horses 
and wild asse% were seen, as also hares and marmots ; he describes the latter as being 
like a young hare, they ar6 therefore most probably the Pika.

In crossing the Cailas range, he saw numerous hares, and a bird resembling grousfe,- 
probabjy the Tetraogallus of General Hardwicke and Mr. Gray; also, Brahminee geese, 
AnasCasarca. At Ghartope, he notices the Gurkur or wild ass, and mentions that with 
frosty nights the thermometer frequently exceeded 80® in the day-time in July. Still 
further to the eastward, Messrs. T'urner and SaundeVs, in their journey to Tcshoo 
Loomboo, likewise de.scribe the elevated plains as bare of vegetation, the atmosphere . 
dry and clear, the cold excessive, with little snow, but the sun’s rays as very powerful.

If

*  TTu; d a te  is no t m entioned . U sin;; the  m ean  resu lts fo r O ctober observed  in  C alcutta, th is  gives tw enty 

th o u sa n d  fiju r hundred  a n d  n ine teen  feet as th e  elevation.— (N ote  the E d ito r  the Gleanings in Science, 

vo l. i. p . 107.)  This vahiable period ica l, estab lished  in  C a lcu tta  u nder th is  m odest title  by  C apt. H erbert, has, 

from  its g rea t success, been pe rm itte d  by th e  Socie ty  to  assum e tlic  ti t le  o f  “  T h e  Journal o f  th e  Asiatic 

S o c ie ty .” T h e  first volum e, com pleted  under th e  ed ito rsh ip  o f  m y ta len ted  friend  M r. Jam es P rin sep , shews 

th a t  i t  is n o t un w o rth y  o f  th e  nam e, being filled w ith  abstrac ts  o f  p apers p resen ted  to  the A siatic Society o f  ’ 

C a lcu tta , .and w ith  .scientific com m unications respecting  th e  coun try  from  correspondents in  In d ia .— (V ide 

F/iilosophical llJagazinc, M ay  18.S3, p . .T7I-)
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If we tura our attention to the westward of Kunarwur, we witness a repetition of the 
same appearances: a  road leads from Soongnum up the bed of. the Dabrung to Penoo 
and Dunfcur, over very elevated passes. Dwarf pines are noticed at tea thousand 
feet, fields of beans, and orchards of apricots are passed through at a considerable 
elevation, and towards Pamacheen a belt of birches at fourteen thousand. Here a 
juniper; called Pcwc, is used as fuel. On this road the Manerang Pass is elev’ated 
eighteen thousand six hundred and twelve feet, the last half mile covered with 
perpetual sn o w ; and some stunted vegetation is observed at the base of the mountains. 
At sunrise the thermometer stood at 31®, and must have been lower during night, as 
the blankets of the Messrs. Gerard were tough as leather. In proceeding towards 
Manes, they* found bushes and wild leeks at fifteen thousand feet, and passed over 
gravtelly hills covered with tama bushes, and found cultivation of wheat, barley, and 
ooa at twelve thousand fie t above the sea- Th^ grain was almost ripe, and there were 
a few poplars, and some barberry' and other bushes in the vicinity. A f Manes, 
elevated eleven thousand nine hundred feet, the temperature ranged, on 1st September, 
from 52“ in the morning, to 81® at the hottest time of the day. Oqe of the Surveyors, 
in a letter published iri the Asiatic Journal for May 1825, p. 629, gives*a most animated 
account of the e.x.ces8ive rigour of the climate at the commencement o f winter in these 
regions, and of tlie fierceness with which the sun’s rays dart through, the rarefied air of 
great elevations, so as to produce a feeling of scorching in the midst of almost unbear
able cold; of this may be adduced as instances, that, at the fort of Dunkur, elevated 
thirteen thousand feet, while the temperature of the air was 32®, a thermometer in the 
sun rose to 126®, and the inhabitants were thus enabled to keep themselves comfortable 
on the roofs of their houses even in winter. A t Rangreek, elevated twelve thousand 
five hundred feet, the thermometer fell to 6® during the night, and rose, at eleven in 
the forenoon, only to 20®; and yet the greatest inconvenience w’as experienced, as well 
from the dazzling reflection from the snow as from the great power .of the sun’s rays ; 
the latter made more sensible by the sharp chill of the air, which was never heated 
beyond 25®. Tpward.s evening, a sudden gust of piercingly cold wind destroyed several 
of their followers, the breath of the travellers congealed upon their beards, and their 
clothes grew stiff on their backs. In fording a stream, the water froze as fast as it 
touched them, until their feet and legs became stiff as wicker-work. After a fresh 
and heavy fall of snow, the weather became settled and serene, but the cold increased 
so much that the thermometer fell 2® below zero; and yet, in such regions as the valley 
of the Peenoo, there are villages and cultivation at not less than thirteen thousand five 
hundred feet of elevation, and, not far distant, poplar trees twelve feet in girth. The 
most western regions of which we have any accounts are those traversed by Mr. Moor- 
croft and Dr. Gerard on the road to Leh or Ludak, through the di.strict of Kooloo. In 
this direction the highest habitation seen by the latter was at eleven thousand feet, the 
thermometer 84® in the shade. On the plateau of Tartary, elevated sixteen thousand 
feet, he saw before him a black ridge, having the uniform height o f three thousand feet

above
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above the camp, and yet there was no snow on its summit. On mountains on the
N . E. shores of lake Chimororel,. which is elevated fifteen thousand feet, the legion of 
snow had j|n uniform margin of nineteen thousand feet.

The above extended notices will serve to give a good idea of tbenatuic wx x;uantry 
and climate to be found to the northward of the Indian Himalayas, and enable us to 
appreciate the causes which favour vegetation at such great elevations: the same facts 
have ijOccasionally been repeated, at the danger even of being ,ponsidered prolix, in 
consequence of the disposition some tim e prevalent to doubt the accuracy of observa
tions, because they were considered incompatible with theories which were themselves 
deduced from facfs, but occurring in regions where all the circumstances are not similar.

From the details which have been given, it seems abundantly clear that the* elevation 
o f the Indian snow^y range is -sufficient to prevent tVe passage across of the cloudy masses 
which deluge the plains of Northern Intjia with rain, both in the cold and in the warm 
season. atmosphere, therefore, on the northern face of the Himalayas preserves
unimpaired the dryness, which is the characteristic of the rarefied air of lofty situations ; 
hence the little deposition of snow which takes place in winter in proportitm to the 
lo-wness of the temperature. The returning, warmth of spring rapidly- dissolves this 
thin layer of snow from level places, in consequence, it appears, of the undiminished 
power of the solar rays in passing through so rare and transparent a medium ; a fact 
tending to confirm Mr. Daniels’ views respecting the a^^erio^ energy of the solar rays 
in the higher regions of the air; and as this seems already to have been done with 
respect to his opinions of tlieir great power iu polar regio* , the fact is interesting as. 
giving an additional cause for the analogy between, alpine and polar vegetation. When 
the snow is oace melted, these elevated tracts, surrounded and confined by towering 
mountains, absorb heat as readily during the presence of the sun, as they radiate it 
freely while he is absenj, and becom ing,' like the surface of the earth at ordinary 
levels, the source whence the heat received from the sun is diffused to surrounding 
objects, they cause the line of perpetual congelation to recede higlier and higher in 
proportion to tlieirown elevation. Peaks and pinnacles, on the contrary, projected into 
the air like promontories into the ocean, partake rathtr of the equability of tempe
rature o f the media into which they intrude, than impress on them, like plains and 
table-lands, their own extremes of heat and cold.

The plants obtained from the most elevated regions of Ludak are few in number, and 
the localities not sufficiently defined to enable us to draw any inferences respecting the 
climate. All were sent by Mr. Moorcroft to Dr- Wallich, and are enumerated' in his 
catalogue. The genera are all European, but the species new-: the former being 
Gentiaua, Aqmlegia, Iris, Salsola, A.vyris, PotentUla, Campanula, Corydalis, and Salvia. 
The shrubs are Astragalus, Fraxinus, and Eiaagnus, all with the specific name of*lhe 
discoverer. From the fruit of the last, a spirituous liquor is said to be distilled. Some 
of the finest rhubarb that 1 have ever seen was sent by Mr. Moorcroft from Ludak. In 
the same regions he discovered the celebrated Prangos Hay Plant (Prangos pabulavia,

Lindleij),
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Lindkij), the seed of which is brought down by the northern merchants, and sold .in the 

bazars Northern India under the name of jiturusaliyoon, to which in the
Persian works on Materia Medica, is attached a translation of the description of Petro- 
selinum, verpoa-i t̂yw of Diosporides, lib. iii. c. 77.

The fruit-trees and cultivated grains of Kunawur having been enumerated, with their 
localities, it is only necessary here to mention, that the former belong to the genera 
Pyriis, Persica, Armeniaca, and Vitis, and the latter to Tjdticutii, Jfordeum, Polygfinum, 
while Juglam , Corylus, and Pi?ius Gerut'diana, afford edible n u ts ; the other species of 
the latter genus are P. Deodara and Wcbbiana; Juinperus exceha and recurm  with 
Cupressus torulosa and Ephedra. Gerardiana, forming the other Conifera; species of 
Quercus., Acer, Betula, Popidus, Salix, Fraxbnis, and Pavia, the remaining trees. The 
shrubs consist of species of Elaagnus, Rhododendron, Lonicera, ^erheris, Capparis, 
Cratagus, Rosa, Ribes,'dx\.di R ubus; with, of Eegiiniinosex, Colutca, Caragana, Genista, 
and Astragalus: G, Versicolor, and A. Aloorcroflkmus, spinosissimUs, Webbianus and 
Gcrardianus, forming the different kinds of Tartaric furze so frequently mentioned by 
travellers. The remaining Leguminosce belong to the genera Aledicago, Lotus, Vida, 
and Orobus. The other herbaceous families and genera are, of Ranunculacece, Thalic- 
triiin. Anemone, Tsopyrum, Adonis, Ranunculus, Aquilegia, Aconitum; of Cruciferce, 
Cardatnine,'*Arabis, Dentaria, Draba, Hesperis, Idisymbrhm, Erysim wn, Tauschcria, 
Crambe; of CaryophyllecC, Gypsopkila, Dianthus, Silene, Arenoria, Stdlaria, Cerasthon ■, 
of UmbelUfera, Plychot/s, Bupkurtan, llerackinn, Cumimm, Thapsin, Charophyllum, 
Myrrhis, Hymenolccna; o f ’(Joinpositce, Suussurea, Serratnla, Lappa, Cirsium, Carduus, 
Eriocoryne, Diplurandra, Scorzonera, Crepis, Alulgedhim, Lactuca, Gnaphalium, 
Aster, Erigeron, Tanacdum, . Artemisia, Tussilago ; of Boragbiecx, Onoama, ^loUkia, 
Avchusa, Cynoglossum, Echium, Lithosperniitm; of Sci'ophularinca, Verotiica, Svrophu- 
laria, Euphrasia, Pcdicularis; of Labiatcc, Salvia, Scutellaria, Alarmoritis, Dracoccpha/iim, 
Erianthero, Leoniirus, Phloniis; o f Primnlacea, Lysimachia, Androsace, Prim ula; of 
ChenopodccE, Chenopodium, Blitum, Salsola ; of Polygonca, Runiex, Rheum, Polygu?/um, 
Oxyria. The other genera, generally only single ones of otlrev families are, Corydalis, 
Viola, Polygala, Linmn, Alald'a, Vitis, Impatiens, Potentilla, Epilobium, Circcca, 

M yricaria, Illecchrum, Jlerm aria, Sedum, Saxifraga, Chrysospknium, Galium, Rubia, 
Valeriana, Scabiosa, JI<d:roste7nma, a new genus of Asclepiadcev, Gtnliana, Atropa, 
Orobanche, Euphorbia. The monocotyledons consist of Iris, Alisma, Allium, Gugca, 
iConvailaria, Juncus* the Orchideae of Epipactis and Gymnadenia, and the grasses of 
species of Phkum , Pennisetum, Poa, Festuca, Bromus, Brachypodium, l\Ielica, Hordeum, 
Alopecurus. Among the ferns is the only Acrostkhum  in my collection, and a few 
species of Pteris, Osmunda, and a Lycopodium.

¥he most cursory comparison of this enumeration with the list of genera and species 
given ill Ledebour’s Flora Altaica,-yv\\\ show the great analogy which exists between tlic 
Flora of those mountains and of the south of Siberia with that of Tibet, or of the northern 
face of the Himalayan mountains, which, consisting entirely of the elevated land included

betw een
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between the latter mountaine and the Kuen-lun, makes up by elevation for its more 
southern latitude. It is sufficient at present to mention Tauscheria descrtorum, Miebersr 
teinia odora, Isopyrum grandijlorum, and DracQcepknlum Sibiricum, as species common 
to these two countries; and that among other European plants found on the northern 
slope of the Himalayas, w e have Hyoscyanms nigtr, Jliithospermum arvense, Myosotis 
palustris, Lamium amphxicaule. Prunella vulgaris, Samolus Valerandi;, with Datisca 
cannabim, Cuminum Qym im m, and Scutellaria orientalis, found in more southern lati
tudes. Several also of the new species of Himalayan plants, especially those found 
on such sites as Kedarkanta and Peerpunjal, are also found along this tract, though 
the vegetation resembles the Siberian rather than the Himalayan Flora; and this most 
probably is also the case along the whole extent of Tibet, as many of the phenomena 
o f climate, general appearance, and productions, are the same in the account of Messrs. 
Turner and Saunders’ visit to Teshoo-lomboo.

The plants of Kunawur have generally a dry sombre aspect, few leaves, and those 
small, frequently inserted in a cluster round the root, from the centre of which rises 
the scape of generally large and showy flowers. ‘ The petioles not undergoing decom
position, from the dryness of the climate, remain attached round the plant, and as 
they become pushed outwards by the growth of internal parts, the cellular parts are 
destroyed, while the fibrous remain, and protect the root, as with a covering of hair, from 
the Severity of the weather. One peculiarity is remarkable, and that is, the resemblance 
externally between, the plants of this cold, region and those of the desert-like country 
near D elhi; but this is observable only in the parts of vegetation, and not in those of 
fruerification, for in the cold climate the flowers are large and showy, and in the hot, 
small and inconspicuous: in both the shrubs are stunted, thorny, and frequently hairy; 
the wood scanty, hard, and compact; while the surface of each is dry, and of an ash 
grey or pale green colour. The only similarity in climate is, that in each there is great 
drj’ness of the atmosphere ; the resemblance therefore is probably dependent on pecu
liarity of the transpiratory surface. Capparis and Salsola are almost the only genera 
common to both situations; the latter evidently owing to the soil of each being covered 
with saline efflorescence.

Among the animals which inhabit this cold and arid region, the herbivorous tribes are 
particularly conspicuous, for number, variety, and flourishing condition, notwithstanding 
that the country appears barren of vegetation; but the grasses belong to the genera 
which furnish the best pasturage grasses of Europe, and the Astragali afford legumes, 
which must be as nourishing as peas and beans. The Tiger is mentioned by Mr. 
Hodgson as extending his wanderings to the neighbourhood of the snow, and by Mr. 
Moorcroft has been traced as far as Khoten, nearly as far north as by Ehrenberg. 
The Tibetan Dog is remarkable for his size and fierceness. Hares are common, and 
ino^t likely also the P ika, as Moorcroft compares his Marmots to young Hares; and 
Captain Turner mentions seeing Rats without tails. The Tibetan Musk is of course a 
native; Antelope Hodgsonii and A . tka i\, the latter allied to the Chamois, are also found,

while
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while the Shawl Wool Goat thrives only in these regions. The Sheep, unrivalled for 
size and beauty, as well as for fineness of wool, are, like the Goat, used for carriage, 
and both, as also the Dog, are furnished with a fine wool under the rough upper 
-covering of shaggy hair. The Shural, Asiatic Argali, or Ovis Ammdn, is also found 
here, with the shaggy-tailed Yxik or Bos grunniens. The Wild Horse, the Guckur or 
Wild Ass, and the Dziggtai or Equus Hemionus of Pallas, (the Mule of travellers) 
complete the list of Mammalia on the N. face of the Himalaya. The Birds enume
rated as having been seen, are Eagles, Ravens, Grouse, Linnets, and Goldfinches, and 
the lakes are described as being covered in summer with Geese, Ducks, and numerous 
Grallte ; ViUtur barbatus, Pei'dix Ckukor, Satyrus melanocephalus, Lophophorus Impey- 
anus, Phasianus Wallichn, and a bird, with red beak and legs, like Fragilis gracula, 
have also been seen in Kunawur, which in the distribution of the animal, as in that 
of the vegetable kingdom, approximates to the Altai mountains.

In the foregoing general view of the climate and productions of the tract of country 
whence the collections have been formed, it was impossible to be more minute 
regarding species; but the details respecting such as it will be requisite to notice, 
will be introduced after the general observations- on the natural orders to which they 
respectively belong. At the same time also will be noticed the particular plants 
of other countries, which it would be advisable to introduce into India ; and there ia 
no doubt that, with the warm climate of the Plains, moist in the lower and dry )n 
the upper provinces, and the temperate one of the Hill provinces, the facilities are 
great, and the field most extended for increasing thp resources and improving the 
comforts of an immense population. The results which have already attended the 
introduction into India of such foreign products as Tobacco, Capsicum, the Guava, 
Pine, and Custard-apples, which are so completely acclimated as to appear indi
genous, are our best guarantees for further success; particularly as the most valuable 
products of the plains of India, as Rice, Sugar-cane, Ginger, now form a part of 
the principal resources of the warmer parts of the New World, which possess many 
valuable product's peculiar to themselves. Many also of the useful and ornamental 
productions of the Hill provinces, may no doubt be introduced into England and 
the rest of Europe; the principal of these will be pointed out; and here, again, 
there is every reason to hope for considerable success, as many of the trees and 
shrubs of Northern India are now flourishing in the open air 'of England, especially 
in the gardens of the Horticultural. Society of London, and of the Messrs. Loddige, 
where may be seem Pinus Deodara, Webbiana, excelsa, Gerardiana and Morhida; 
Rhododendron arboreum, aristatum, campanulatum and lepidotum; P yru s  vestita and 
variolosa; Craictgus glauca; CotoneasUr microphylla, rotundifoUa, and several other 
species;- Benthamia f r a g fe r a ;  Rosa sericea, macrophylla, and Brunonis;  Berberis 
Asiatica, aristata and Wallichitma; Potenlilla atrosanguinea and Kepalensis, Salvia nubim 
cola, with many others.
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BOTANY OF THE HIMALAYAN MOUNTAINS.

RANUNCULACM.

T h e  Ranunculacea, named from their principal genus, and well known from 
containing many most ornamental garden flowers, as -well as affording several very 
energetic medicines, form a family well suited to commence the series, and display 
the advantages of the natural method of classification, from presenting so many points 
of affinity in organic structure, geographical distribution, and in the possession of 
similar sensible and medical properties. They are extensively diffused throughout the 
cold and temperate parts of the globe, with only a few chiefly aquatic species existing in 
warmer regions. They are found every where in mountainous re^ons, from the bleak 
and exposed summits in the neighbourhood of melting snow, to the rich, shady, and 
moist valleys everywhere occurring in hilly regions where the elevation is sufficient to 
ensure moderation of temperature. As nearly one hundred species of Ranunculacets 
have been discovered in the Himalayas, their preponderance over many other natural 
orders which are properly considered characteristic of warm regions, displays at the 
first step how different must be the climate and Flora of the Himalayan mountains from 
that of India in general. But as several of these species have been ascertained to be 
identical with, while others which are new, have been found to be closely allied to 
those indigenous to other countries, considerable resemblance in climate may be inferred 
from the similarity in vegetable productions. In the plains of India but few of 
this family are found. Ranunculus aquatilis arid scekratus, from their existence in or 
vicinity to water, experiencing greater equability both of temperature and moisture than 
if more exposed to atmospherical changes, are found in most parts of the world. So 
the former i.« fnnnH in north-western’ provinces, and the latter exists in every
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part of India. The tribe o f Cl&;natidece, distinguished from the other Ranunculacea by  
their valvular aestivation, opposite leaves,' and generally scandent habit, may therefore 
be considered the least ranunculaceous of the famUy, have also a few species in the plains 
of India. NaravtUa Zeylamca, belonging to a genus peculiar to India, is common in 
Ceylon, and everywhere in the Peninsula, but not found above the province o f Bengal; 
Clematis Gourtana, common in hedges and in the jungle at the foot of hills, extends 
from the Neelgherries and from Dindygul, near the extremity of the Peninsula, up' to the 
Deyra Doon, in 30° of N . latitude, along the foot of the H im alaya: but it is worthy of 
remark, that this species, as well as C. grata, flowers only in the autumn, or at the 
commencement of the cold season of the plains, while the Himalayan species flower in 
the spring, or at the commencement of the warm weather of the moontains, that is, 
according to elevation, either in April or M ay; and it is remarkable, that April and 
pctober are the two months in which the mean temperature of the year is found to 
occur in most places; and though the temperature of October and November in the 
plains is above that of May and April in the hills, yet the approximation is greater than 
if the respective species flowered in the same months in the different places. Nigella 
saliva, found hi the south of Europe, Asia Minor, and Syria, exists only in the gardens 
of India, but where, from its numerous Indian names and uses, it must, as well as 
Delphinium Ajacis, have been long acclimated, and formed a part of the ornamental 
flower-garden of the cold weather months.

The genera of RanunculacecB of which species are found in the Himalayas, are Cleynatis, 
Thalictrum, Anemone, Ranunculus, and Caltha, distributed also throughout the cold and 
temperate parts of both the northern and southern hemispheres, and with these we have 
also species of Adonis, Trollius, AquUegia, Delphinium, Aconitum, Cimicifuga, Actcea, 
and Reeonia, which the Himalayas share in common with Siberia, Europe, and America. 
No genus of this family has yet been discovered peculiar to these mountains, as Knowltoma- 
to the Cape of Good Hope, Hamadryas to South, and Hepatica, Hydrastis, and 
Zanthorhiza to North America. It is interesting to observe, that the genera, o f which 
only species are found in the highest latitudes, are those also which are alone foiind on 
the highest peaks of tlie H im alaya; ih.\x& Ranunculus qfjtnis and Callha arctica Were 
found in Melville Island, so I found only R. polypetalus and C. Himalayanus on the top 
of Kedarkanta, with Anemone discolor a little lower down; of this genus species 
extend as far as 68° of N . latitude. Species o f Thalictrum are found in the same 
situations later in the year, but as the Himalayas are within the influence of the 
periodical rains, a degree of moisture and equability of temperature is produced during 
that season, which allows of the existence of genera and species at •elevations where 
tliey could not otherwise exist.. The Himalayan genera of Ranunculaceee, with the 
exception of Ccrotocephalus, are exactly those enumerated by Ledebour, as those of 
which species are found in the Altai mountains; and also, with the exception of 
Hdkhorus and Nigella, which do not extend either eastward to the Altai or southward 
to tlie Himalaya, the same genera as those enumerated by Meyer and Bieberstein, as
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being indigenous to the ranges of Taurus and Caucasus. Many of die species are 
ideiitical with those found in more northern latitudes, as Rattunculus arvensh, btilhoxus, 
Tlcmmula and salsuginosu^ hopyrum grandijiorum, Delphinium pubescens and Adonia 
astivalis, while of those which are new, many are in like manner allied to those 
described by Ledebour, Biebwstein, and Meyer, in the Floras AUaica and Taurko 
Caucasica, as Thalictrum Maxvxllii to T. jiavum and appendiculatum. Anemone 
WalLichiana to A. aibana and Bungeana. TroUius pumilus to T. paiulna. Atjuilegia 
Moorcraftiana to A. Sibirica. Aconitum lave to A. septentrionak, and -4. mufti/idum to
A. antkora. ■ Ranunculus polypetalus must be allied to Dcarial giaciaiia of Fischer, 
this being described as having the habit of Callka appendiculata, a six sepaled calyx and 
a corolla with thirteen petals; while M. pimpindbides being nearly allied to R . rutufoliiis 
must be so to the new genus Callianthemum of Ledebour, formed of this species. 
Some of these Himalayan species assist, though in a small degree, in shewing tlie analogy 
of Ranunculaceee with the other families which have long been pointed out. Thus 
the broad filaments of many of the species show the mode of formation of the petals of 
Nymphaacea; and Anemone tetrasepala with its umbel and partial umbc‘i!«, «uppo?tt(l 
by an involucrum and invjlucels, points out the relation of this family with the Cnbi Ilk 
fc ra . The plants of this family figured in Dr.Wallich’s Flantee Asiaticrv Runttres, ;w 
well as those in the present Illustrations, will give a very good idea cf il\c highly' orna* 
mental nature of the Himalayan species of this family; and there i< uo doubt, from 
the nature of the climate where they are indigenous, that many of them would he i>erfi uly 
at home in England, where already so many of their European and Siberian cimgenerti 
flourish; but perhaps Cfcmarwgrate from its fragrance, and C. fnun tin* tkhmvy
natureof its garlands of numerous white rose-like flowers, are Uic most de.sirable a.n 
mental flowers, and Aconitum ferox and keterophyllum as medicinal plants. To mention 
the rest in detail would be tedious, but there are many others highly ornatncntal, as 
may be judged of from the drawings and descriptions.

The Ranunculacea form a very natural family, not only with respect to structure and 
geographical distribution, but also in possessing the same sensible pro]xTties nnd modoN 
of action on the human frame. This is owing to their coutainiug in all purt  ̂ nii 
acrid principle, which Krapf ascertained to be neitlier acid nor alkaline, but of so sol.uilc 
a nature, that in most cases simple drying in the air, or infusion, or dt'coeiiou io r. 
is sufficient to  destroy it; that its activity is increased liy acids, sugar, hon< 5 , won-, 
and spirits, and is only effectually destroyed by water and vegetable anils. ( l'<e, f 
d’Hist. Nat. Pharm. v. i. p. 373.) Two vegetable alkalic.s, Delpia and Acnntia, tl» 
latter little known, are produced by the plants of this family ; if the acrid prim.iplo b«* 
always of the volatile nature that it is, represented, tlic powerful cHvets atlemhint 
on the administration of the root of Aconitum fevox even after it had bicu pre
served ten years, must be ascribed to the presence of some principle «>f i more 
permanent nature. According apparently.to the proportion of the acnil jirjnnplu t> 
the rest of the vegetable substance, or perhaps owing to the peculiar nature ol tbi
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acrid principle in each species, it is found that they act either on the system generally, 
or in different degrees on particular organs. T b ^  several species of Ranunculw  
Used as rubefacients and vesicatories; virhiie the roots Zanthorhiza, Coptis, and 
Hydrastis, as tonicsand those of Thalktrum majus as a substitute for rhubarb. Hellebore 
has long been known as a powerful cathartic, and Aconite as a no less powerful narcotic 
and poison; while some from, the destructibleness of their noxious property by water 
have been used as food. The Mahomedan physicians in India having derived their 
knowledge of drugs chiefly from Arabian authors, who translated from the Greek, 
it is not surprising to find such articles as Hellebore, Paony, Lycoctonum, and Stavesacre, 
all of which as well as others might be grown in the Himalayas, prescribed in every 
part of India, though the druggists, calculating upon the ignorance of both practitioners 
and patients respecting the true drug, generally substitute some which they consider 
an equivalent. Yet it is interesting to observe, that independent observation has intro
duced into Indian practice several drugs from this family, to which the same properties 
are ascribed as in Europe. Thus Ranunculus sceleratus is used as a vesicatory. The 

\ roots of Thalktrum foliolosum as a bitter in the cure of fevers—those of Aconitum 
 ̂ keterophyllumssA tonic, and o i Aconitum ferox, though apoisot^ as a narcotic in rheuma

tism. N igdla  saliva is alone cultivated in India, as in most Eastern countries, and 
continues in the present day, as in the roost ancient time's, to be used both as a condi
ment and a medicine.

The celebrated Indian poison called Bish or B ikk, being referred by all authorities 
to Ranunculacea, requires to be noticed, though it would not be easy, even in the 
present state of confusion of Indian Materia Medica, to find an article of which 
it is more difficult to give a satisfactory account, and of which, at the same time, it 
is so necessm'y that we should have a clear idea. The subject to be entered into, with 
the detail which it requires, would claim a much greater space than can be allotted to • 
it here : little more therefore can be done than to state the little that is known, and to 
urge observers, who may be favourably situated, to prosecute the inquiry.

Dr. Buchanan first acquainted the European world with the existence of four kinds of 
Bikh. 1. Singya B ikk. 2. B i ^  or Bikh, the poison. 3. Bikhma, â pow’erful bitter.
4. NirUsx; also without deleterious properties. The first Dr. B. referred to-a species 
of Smilax;  the author has had two species of Convallaria, called meetha-doodhya, 
and mohura-doodhya, represented to him as being of a poisonous nature. The three other 
kinds cii B ikh  Dr. B. refers -to the genus Caltha, but for what reason it is difficult to 

* discover, as the flower of the species he describes are without the characteristics of the 
genus ; and the plant, he allows, differs much in habit from Caltha palustris. It may 
be supposed, therefore, that he had only an opportunity of examining the flowers in a 
young state, and it is known that w'ben he published his description, he was without his 
specimens. These are now in the East-Indian Herbarium, and have been all referred 
by Dr.Wallich to the genus Aconitum, The specimens of Caltha? Nirbisi and C . f  
Codoa of Dr. Buchanan, appear tobeDr.Wallich’s Aconitum fero x , while those of C. f

Biskma,
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BBhfna^ his Acdnifum palmatum, all evidently in a young state, and withbut flowers or 
fructification. That the virulent poison, emphatically called Bish, i.e. the poison, is the 
Toot o f Aconitum ferox, adm\U, I think, of no doubt. The root is brought down to 
the plains of India from the mountains where this plant is indigenous; that it was 
produced by it was first learnt by Dr. Wallich in N epalthe  fact was. Confirmed by 
Dr. fjovan in Sirmore, and the information communicated to the author on the same 
mountains was, that Bikh  is the name applied to Aconitum ferox  and Mectha tdlia  to the 
root, which, though a violent poison, is occasionally used in medicine. I t may further 
be stated, that the specimens of Aconitum ferox  in the author’s Herbarium, have the 
fusiform roots attached side by side, black and wrinkled externally, and of a Inownish 
<;olour internally; they impress upon the tongue, and fauces a peculiar burning sen- 

. sation, and increase the flow of saliva, as is described to be the case with the Bikh. 
They moreover exactly resemble the specimens bought in the Indian bazars, of Mectha 
tdlia, in the author’s collection of Materia Medica.

Both Drs. Buchanan and Wallich have mentioned the uncertainty and confusion 
existing in the names of the several articles of the Indian Materia Medica. This is no 
doubt true, and it therefore becomes more necessary to elucidate the subject when such 
powerful drugs are sold and administered as remedies for disease. Considerable assist
ance will be derived- in this labour, if, when consulting native works on the sub
ject, we at the same time procure as many as possible of the drugs which are 
described. Without this, no satisfactory progress can be made, as we have no means 
of ascertaining when the same drug is given in different parts of the country, under 
different names, nor when, which is sometimes the case, different aijicles are given 
under the same name.

Dr. Buchanan {Brcwst. Journal, i. p. 250) gives Bish, B ikh, and Kodoya bish or 
bikh, as the synonymes, to these Meetha ought to be added, instead of being referred to 
bikhma. Professor H. Wilson {Cal. A hd. Trans. Vol. ii. p. 280) referring to this article, 
says, that Bish, B ikh , or Visk, means poison simply, and that it has several Sanscrit 
synonymes, as Amritam, Vatsanabhu, Visham, &c. Dr. Carey, in his Bengalee 
Dictionar)', refers Bish to Aconitum ferox, and quotes as syrionymes with Vatsanabhu, 
Afitha, or M itha zuher (sweet poison). Dr. W . Hunter {Cal. Aled. Trans. Vol. ii. p. 410) 
has Meetha zuhur, Meetha bikh, and simply as synonymes. Dr .Wallich {Plants
Asiat. lia r. i. p. 41) mentions that Dr. Govan found the root called Meetha-doodya and 
Aleetha-telya, and gives ds synonymes, Visho, i. e. Venenum, et A ti viska, summum venenum; 
Hindee, Vish or B ik h ; N^war, Bikh  and Bikma. In the Mukkzun-ool-Adwiek, 
probably the best Persian work on Materia Medica in use in India, several kinds of 
Bish  are enumerated ; as—»1. Seengheea, so called from its resemblance to the horn of'a 
Deer.* 2 . Buchnag, like judwar. 4. Teezuk. 5. Kuroon-ool-soombul. 6 . Buhra- 
soorut. 7. BurTimunee. 8. Muhoodah. 9. Huldeh. 10. Kala koot. 11. Sutwa. 
12. Tdlia. But as it is doubtful whether these are varieties or species, or whether 
more than those already mentioned, can be referred to the genus Aconitum, they are
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only enumerated as subjects for further inquiry. In the Tklee/Shereef, an IndianV8rk 
on Materia Medica, lately translated by Mr. Playfair, Singia and Bechnak are given as 
two names of a most deadly poisonous root from Nepal, no doubt the Aconite.

In all the native works, the B ikh  is represented as being a deadly poison, even in the 
smallest doses. The Hindoo works quoted by Dr. Hunter, describe it as being at iirst 
sweetish (hence the affix meetka, sweet), and then followed by a roughness on the tongue, 
or as it is expressed iu one work, ‘ ‘ seizing the throat.” Dr. Buchanan has informed us, 
that it is equally fatal when taken into the stomach, and when applied to wounds: hence 
used for poisoning arrows and killingwiid animals. The futility of the Gorkhas attempt* 
ing to poison the springs .of water was shown-in the last campaign, and Dr. Govan has 
proved the improbability of deleterious exhalations from this plant being the cause o f th^ 
unpleasant sensations experienced at great elevations, inasmuch as it is only found much 
below where these are experienced. But as it is a root of such virulent powers, it has 
tto doubt been frequently employed as a poison, and its sale was therefore prohibited by  
the native powers in India. Notwithstanding this, the Hindoo physicians, noted for the  
employment of powerful drugs, such as arsenic, nux vomica, and croton, do not hesitate 
to.employ this also in medicine. In the Taleef-Shereef it is directed never to be given 
done; but mixed with several other drugs, it is recommended in a variety of diseases, 
is cholera, intermittent fever, rheumatism, tooth-ache, and bites of snakes. It is also 
ised as an external application in rheumatism in the north-western provinces. Mr. 
Pereira’s experiments have shown that this root, either in the form O f  powder, watery 
jxtract, or spirituous extract, is a most virulent poison : but of these forms the last is by  
ar the most po^yerful. “ The effects were tried by introducing this extract into the 
‘Jugular vein, by placing it in the cavity of the peritoneum, b y  applying it tq the 

cellular tissue of the back, and by introducing it into the stomach. In all these cases, 
" except the last, the effects were very similar; namely, difficulty*of breathing, weak- 

ness, and subsequently paralysis, which generally commenced in the posterior 
‘ extremities, vertigoes, convulsions, dilatahon of the pupil, and death, apparently from 
‘ asphyxia.” {u. Wall. P I. Asiat. B ar. loc. cit.)

With respect to the Bikhma, or the second kind of Bisk, the difficulties are greater, as 
he specimens of Caltka ? Bikhma, which Dr. Buchanan was informed produced the 
febrifuge root, belong to Jit. Ŵ Wxch.’s, Aconitum palniaium, Cat. No. 4723; this may 
therefore produce a root possessed of the properties ascribed to the Bikhma by Dr. 
Buchanan’s informants. Though we have no further information respecting it than its 
name, properties, and the short description oiRadix tuhero â to guide us, it is interesting 
to endeavour if it can be traced in other parts of India, though names, especially pro
vincial ones, we have seen vary in different districts, and the properties ascribed to a 
drug is rather an uncertain guide in the present state of the Indian Materia M edica; 
but it appears to be more than an accidental coincidence, that the author, in his 
inquiries, ha.s met with a tuberous root produced by a species of Aconite, which is 
PT t.P M sivp lv  i n  I n d i a  a s  n  t n n i r  T nA d ir.inc . I n  t b f t  n a t iv p . wfirk^ rm Mat.pria Medica,
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as w ell as in the common Persian and Hindoostanee and English Dictionaries, Atees is 
described as being the root of an Indian plant used in medicine. This the author learnt 
was the produce of the Himalayas; he therefore sent to one of the commercial entre
pots situated at the foot of the hills, and pr(^cured some of the root, making inquiries 
respecting the part of the mountains whence it was procured. The plant-collectors in 
their next excursion were directed to bring the plant, with the root attached to it, as 
the only evidence which would be admitted as satisfactory. The first specimens thus 
procured are represented in Plate 13, and the root Atees having been thus ascertained to 
be the produce of a new species of Aconite, it was named Acouitum atees (Journ. Asiat. 
Soc. i. p. 459), but which has since been ascertained to be the Aconitim heterophyllum 
o f Dr. Wallich. The roots obtained in different parts of the country resemble one 
another, as well as those attached to the plant. They are about an inch in length, of an 
oblong oval-pointed form, light greyish colour externally, white in the inside, and of a 
pure bitter taste. That its substance is not so injurious as the Bish, 1 conclude from its 
being attacked by insects, while the other remains sound and untouched. The natives 
describe it as being of two kinds, one black, the other white, and both as bitter, 
astringent, pungent, and heating, aiding digestion, useful as a tonic and aphrodisiac. 
By inquiries in Nepal it might easily be ascertained whether this has any resem
blance to the Bikhma of Dr. Buchanan.

Respecting the third kind of Bish, Nirbisi, Nirbishi, or Nirhikhi, the uncertainties 
arc also considerable; as we have only the information that it is a tuberous root 
without clcletcriotis properties; while Dr. B .’s specimens of Calthal Nirbisia &re not 
to be distinguished from those of his Caltha 1 Codoa, which have been shown to 
be those of Acomlum ferox. in a young state. It is evident, therefore, that tlie 
people employed did not take the necessary precautions, and, perhaps, brought the 
leaves of the latter plant, because they thought it was like the tme one, and it may 
therefore be supposed to be one of the Ranunculacea, particularly as the author, in the 
mountains of Sinnore and Gurhwal, found the name Nirbisa applied to Delphinium 
pam illornm ; and the roots brought down from these mountains with that name have the 
close.'t resemblance to the roots of some species of this* genus, though he did not suc
ceed in tracing it to the particular one; but that which is reckoned the best kind of 
XirluA-i in the Indian bazars is of a very different nature, and brought down from 
Bissehur and from Umritseer, the commercial capital of Lahore. This kind is fusiform, 
somewhat flattened and wrinkled, of a black colour externally, and in some respects 
resembling the Bikh itself; when cut, the substance is found to be compact, and of a 
brownish colour, with a slight degree of bitterness and acrimony.

Tlie name Kirbisi, witli its Persian and Arabic synonymes, Jiidu’ar and zudwar, 
has I)cen already applied by Mr. Colebrooke to the roots of Curcuma Zedoaria, because 
they agree jircUy well with the round zedoary (zedoaria rotunda) of the shops ; but that 
distinguished scholar, with a caution dictated by his extensive knowledge of the subject, 
oliscrves, tliat if the drug be not the true zedoary, the synonymes must be transferred to
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some other plant. The term Nirbisi, as observed by Mr. Colebrooke, implies that the 
drug is used as an antidote to poison, being composed of the privative preposition nir 
and bis, poison ; and in the M ukhzunool Adwith, it is further explained, as repelling 
from and purifying the body from deadly poisons. It may therefore be considered as a 
medicine of considerable importance in Eastern countries, and that it is not only so at 
present, but has been reckoned such from very ancient records, w ill appear from the 
following quotations. The Arabic synonyme Zudwar, leads us at once to the accounts 
of the Zedoaria of old authors, and the Geiduar of Avicenna. Thus, Mathiolus 
'Commentaries on Dioscorides, lib. ii. c. 154), tells us, “  Zedoaria (ut cap. clxxii. testis est 
Serapio) convehitur e Sinarum regione ultra extremas Indias o r a s a d d in g ,  after 
giving the medical properties, “  et in antidotis additur. Ideoque dixit Avicenna nihil 
esse ea prsestantius ad ebibitum Napellum.” Garcias ab Orta, who was for so many years 
one of the physicians at Goa, w rites: “ Quod nos htc Zedoariam appellamus, Avicenna, 
lib. ii. cap. 734, Geidwar dicitur; aliud nomen ignore, quia nascitur regionibus Sinen- 
sium provinciae vicinis. Magno vero emitur Geidwar; neo facile invenias, nisi apud 
oircumforaneos quosdam et cii’culatores, quos Indi jogues, Mauretani Calandares 
ippellent, hominum genus quod peregrinationibus et stipem amendicando vitam sustentat. 
A-b his enim et reges et magnates Geiduar emunt.” “ Utile est autem istud Geiduar ad 
plurima, sed preesertim adversus venena, et virulentorum animalium ictus morsusque.” 
Clusius, at p. 378 of the same work, “ Exoticorum libri decern” having obtained some 
specimens, “  Gedwar veri nomine inscriptjis,” gives a figure, and compares them witli 
the roots of Anthora, which was at one time thought to be the Zedoary ; they resemble a 
good deal those of atees, as represented in pi. 13. The Persian authors, after giving 
the synonymes, mention that there are five kinds of Judtvar, The best, called KhuUii, 
or Chinese, procured from the mountains of that country. The two next kinds ave the 
produce of the mountains of Tibet, of Nepal, of Morung, and Rungpore; the fourth kind 
is from the hills of the Dukhun; and the fifth, called AntuUh, is the produce of Andaloosee. 
or Spain. A  long account follows of the properties and uses of Judwar, of which it is 
needless to adduce more than that it is considered a powerful antidote to poison, par
ticularly of the bish\ more so, ifideed, than the tiryak farook, the ingredients of which are 
given by Prosper Alpinus De Medicin. iEgypt. lib. iv. c. 9. It is therefore probable, 
that the Nh'bisi h  the true Zedoary or Geiduar of Avicenna, whatever may be the plant 
which produces i t ; that it is not likely to have been what is now so called, the produce 
of a species of Curcuma, is evident from the difficulty which Garcias ab Orta had in 
procuring it even in India, Further, if the descriptions in the Persian works on Materia 
Medica be compared with those of the old Arabian authors, they w ill be found to refer 
to the same article, of which in India the name is Niy'bisi. It may therefore be recom
mended as an interesting subject of inquiry for travellers in the Himalayas from Silhet 
to Cashmere, to ascertain the plant or plants which furnish the different kinds of Nirbisi, 
Judwar, Zudwar, or Antuleh. Cissampelos convolvulacea is called dukk nirbisee in the
N.W. provinces.
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S Y N O P S I S
O f the G e n e r a  and S p e c i e s  of R a n u n c u l a c e ^  found in the Himalayan Mountains, 

in the Tract between the Ganges andindus Rivers.orfroniN.Lat. 30* toN .lat.35*.'

Trib. I. CLEM ATIDE^
I. Clkmatu.

1. C. (rottnans.—Itoxb, FI. Ind. ii. 67O. D.C. Prod. 1.
3. Wall. Cat. Herb, Ind. No. 4673.

H ab . Deyra Doon, N. Lat. 30° flowering in 
October.

Var. & aaboTBta, foliolia breTioribm, ovafo.acuminatie.
H ab . SahunsaJhant,nearD eyraD ooD j flowering 

ill November.
2 . C. c»rdata;  caul* acandente, foliis pinnatisectis, 

ae^CDtia sabisembranaceia cordato-oblongU acuminatia 
damaU>.aeiTatia S.Mrviia.

H ab. Juinboo, Lat. 33° between Lahore and 
Caslimere.

X  C. jrato.—Wall. PI. Aaiat. Rar. 1. 83. tab. 98. Cat. 
4668.

H ab . Suen range in Sirmore; flowering in Oc
tober anil November in the Botanic Garden at 
Sahaniiipore.

4. IX Ruc/nfUmiaM.—D.C. Pr. 1. 4. Don Prod. VI. 
K. p. 191. Wall. Cat. 4677.

H ab . M ubbochtcc and  Suen ra n g e ; flowering in 
October.

6. C. «uf<uu / caula acandente, foliia pinnatiaectia 
foliolia tripartitia, aepnontia crvatu-lancAolatia trinerviia,* 
lateralibua awpa brreg;ularitpr lubatia terniinali inte r̂ro; 
petiulia brachiaiit, peduneulia folii longitudinc trilluria, 
floribua outaQtibua, a«pali« apice revolutia.

H a b . Suen rnnge, and on the  banks o f  the 
Giree ; flowering in May.

6. C. venoia: eaule acandente, fuliia pinnatiaectia, fo. 
Hoiia enrdatis aenminatia armito aerratia |;Iabria membra- 
nacen retieulato.venoeia, peduneulia Iridoria folio brevio- 
ribua,tcpalia aeutiuscnlU apice revolutia.

H ab . MountainslK‘twcen I.ahorcand Cashmere; 
flowers in SeptembiT, and ripens its fruit in Oc
tober. Simla, Nagkanda— I t .  I n g U s , E m /.

7 . C. glolijin; cmulo acandente, fuUia biternatim acctii, 
•cg^nentia ob1ong;ia lobato.d«iitatia iDtc|;prriniiarF, petiululia 
ctrrhr.ai*, peduneulia 3-t. 5-floria, alabaatria subgloboaia, 
aepalit ovatia patentibut.

H ab . Soongnuni la#. 31J°. Elevation 9,000 feet.
8. C. (tnuifoU a;  follTt biternatim aectia, aegroantis 

liaaari-laDceolatia aubdenutia, peduiculia inferioribua uni- 
ioria, aapcrioribiM triddia trifloria medio bi-bracteatis, 
•epalit lanceolatia ciiiatia patulia ataminibns longioribua.

H ab . Jumboo.

9. C. monlana.— D .C . Prod. 1. 9. Wall. Cat. 4681. 
C. anemmiflora. Don Prod. FI. Nep. 192.

H ab. Mussooree, and every where in the 
Himalayan Mountains between 5,000 and 7,000 
feet of elevation; a highly ornamental plant flower
ing in April.

10. C. N epakntit.— D .C. Prod. 1.9. Wall. Cat. 4680. 
C. moniana. Don Prod. 192.

H.ab. Choor, Urukta, and other mountains, at 
elevations of from 9,000 to 10,000 feet; flowering 
in May.

II. N a r a v m .ia .

11. N . Zcylanic(i.~D.C . Prod, 1. 10. Wall. Cat. 4687. 
Atragm e Zeyinuica, Roxb. Corom. 2. 47. 1. 188.

H ab. Bengal.

Teib. I I .  a n e m o n e s .
I I I .  T b a l ic t r c k .

12. T. elegans—(Wall. Cat. 4728)—floribu* dioieis? 
caula angulatn, foliia quadritematim scctii exatipellatit, 
aegmentia cuncato-rotundatia aubtrilobia, carpeUis longe 
atipitatis umbellatim patentiboa obovatis infiatia apice

H ab. Choor Mountain; in fruit in August.
13. T . foliolosum,—D.C, Prod. 1. 12. Don Prod. 192. 

Wall. Cat. 3711.
H ab. Mussooree and every where in the Hima

layas at 7,000 feet of elevation, flowering in April. 
Hoot used as a cure for agues, and called in the 
Hills p e li ju r r e e  and a h u p r a k .—All my specimens 
present male flowers only.

14. T . neurofarpum;  pericarplia stipitatis dolabrifor- 
mibus compresais aristatis 3-costaCii marginatia, foliia 
quadriteniatiiD decompoaitia, foliolia cordatia obtusia m<aao- 
crenatia membranaceia.—An. T.foliolosi fsmina?

I I ab. Choor. Seed ripe in August.
15. T . nicTophyUwn;  ecapo nudo, foliia aubbipinnatia, 

foliolia pctiolulatia tematia dum acaailibus cunaiformibiia 
apice tridentatia, racemo apiciformi, bracteia trilobatis lobo 
medio elongate, carpellia atipilatis coetatia nutantibus apice 
obiiquia.—7*. olpino omnino aimile; acapua patuarU.

I I ab. Lofty mountains, as Kedarkanta, at an ele
vation of between 12,000 and 13,000 feet; flowers 
in June.

16. T . fnarginatum;  ecape nudo, foliia bipinnatie, jugia 
inferioribua tematia auperioribua aimplicibua, foliolia rotun- 
daiia aubbilubia coriaccia, racemo apiciforme paucifloro,

2  bracteia

    
 



IL L U S T R A T I O N S  O F  T H E  B O T A N Y  O F \_R anuncuhcett.

bracteis ob)<«^ membranaceis subdentatis.— Scapus pal-

H ab. Chango in Kunawur.
]/. T.vaginatum ; caulo tereti striato subflexnoeo, foliis 

semiample^aulibus tripinnatis petiolulis artii7u]atia,fuliolis 
ovato-cuneatia trifidU eubtus glaucis, lobis acntis deDtatis, 
floribu* paniculatis cemuU, stigmatibua dilatatia, carpelln 
ovBto-acuminatis.—PJanta bipedalis, T . m ineri ct Sibirico 
affisis; T. cultrato Wall. Gat. 3715 quoque affinis aed folia 
obtaaiora.

H ab. Ilogee in Kunawur.
18. T. M nJwcU ii;' fotiis decrescente tripinnatis petio- 

lalia angulatis, foliolis latis oblongis basi cordatis v. ovatis, 
apica groaae 3 t. 5-dcntatis, subtus glaacescentibus venusis, 
paniculis axillaribus tcrminalibusquo ramosissiinis, ilonbus 
erectia, stig;inaiil'U8 dilatatis.—Plant* tripcdalii. T . ap- 
pntdivulaio et Jl<ioo aflSnis, a priori ijuo florea erecti, fila- 
inenta longiiisima, anthera braria.—Lcdeb. !c. pi. FI. Rosa, 
alt. t. 1C4, differt floribus nutantibus, filamentis brcvibua, 
antheria longis.

Id. T . ro d ia tim ; foliis longe petiolatis tritrmatii: 
foliolis rotundatis obtuse lobatis nembranaceia eubtua 
glauris, pedunculis dlcbotomis radiatis, etylia arcuatis apiue 
circinatis, carpullis substipitatis.

I I a b . 'JIhis plant I haveonlyfuund at an elevation 
of 6,500 feet at Mussoorec, in flower in the rainy 
season, where it is found growing luxuriantly with 
such O rchideee as M yc ro s ty lia  W a llic h ii and E m -  
p u a a  y a r a d o x a , on the branches of trees in the 
thick coating of mosses and ferns witli whicli these 
are covered duringthemoisture of the rainyiuonths.

20. T . paucifloTvm;  caule foHoso, foliis triternatis sub- 
sessilibus, foliolis cuneato-rotandatis trilobis glaucis venoeis, 
pedunculia longis axillaribus uniflorte.— spilbuiussut.

H ab. Kioonthul in Cashmere.
IV .  A nahone.

21. A . IFallichim it;  foliis pinnatis scapo dimidio bra- 
vioribus, fuliolia 3 v. 6-scctia aegmentis cuneatis tpico 
tridontutia, jKtiuIis foliolis involocrisque villosis, ]>eduiiculis 
involuero dupln longinribus, doru aubnutantc, aepalis li 
[latciitibuB cilipticu-oblongis extus africcis intua glabris, 
Afflnis A . liunyeanes e t Albnner.

H ab, Cliango in Kunawur.
22. A . discolor; scapo unilloro macolato foliis 3 v. fl- 

partitis aerieoo-viliosissimis, lobis obtuse inciso-aerralis 
ouncato-ovatis, invotucris triphyllis scssilibus, foliolis 
c-uaeatis lobatis dentatis, scpalia 7 ô 'aIibû  estus pilosis, 
inUu glabris, ovariis oralb birsutis. (Tab. 11. fig. 1.)

H ab. This species ttf Anemone, is that cltiofly 
found on the tops of lofty mountains in tiic Hima
laya, along with A .  obfua iloha , o f  which it may

* 1 liave named this apeciet in honour of the late I.ieut. £ . 
blaxwell, of H .M 's. H tb  Dragoons, wlio teas a zealous prose
cutor of the physical scieiicei, but found time to colJcct speci
mens of t)ic plants of Kunawur, while travclliog in that 
interesting region in the year 1824.- This is one of tbe many 
species Lieut. Maxwell first brought me, and which I  hare since 
procured from Rogee, in Kunawur, as well as from Cashmere.

possibly he a variety, though distinguished by 
a sufllcient number of positive choractow. I  have 
found it in flower in April and May on the top 
of Choor, Urukto, and Kcdarkanta, at elevations 
of about 10,000 feet, where it is highly orna- 
meutal, from the variety of its colours, and from 
making its appearance sliortly after the melting of 
the snow.

The ro o t is fusiform, and ap]>ear8 thicker than it 
actually is, in consequence of being surrounded by 
the sheathing bases of the petioles of former years, 
which a s  happens in many otlier plants of the 
Himalayas and of Kunawur, remaining undocom- 
posed, protect the root from the inclemencies of 
the seasons. The ra d ic a l  le a v e s  form a spreading 
tuft, the p e tio le s  are l>Toad̂  sheathing, niembraiums 
at the base, and pamllel-vcined; the l e a f , auriculate, 
acuminate, 3 or 5-lobod, lobes frequently subtritid 
oblong-cuneate, coarsely serrate, villose, soft and 
velvetty. Tlie tnt'ofwCTttm compo.sed of 3 sessile 
leaflets, which are entire ami dciiLate, or 3-lo\>ed, 
witli the lobes oblong linear 3-ileotate. T he scape  

is erect or ascending, round, striated, frequently 
sjwtted, hairy. P ed ice ls  e i lh e r  single or double, in 
the former case equal in length to the involucruni 
during festivation, afterwards twice or thrice as 
long; where there are two flowers, one is nearly 
sessile, the other long pcdicclled, with frequently a 
two-Icafi.*d involucel. T he flowers arc erect. T he 
sepa/agenerally seven in number, imbricate, obovate, 
three times as long as the stamens, varying iu

Solourfrom wliite on the upper, and blue on the 
iwer surface, to entire blue, an<l even to a livid 

hue. T he s ta m e n s , with broad filaments tapering 
towards the ajiex. T he o v a r y  ovate, oblong, and 
very hairy.

23. A . obtusilobn; Don Prod. Fl. Xcp. 174. A . Oui'a- 
niatin. Wall. Cat. -lUM'',

H ab. Choor Mountain, at clev.itions of from 
lOiOOO to 12,(K)0 feet; flowering in May.

24. A . fit i/o lia ; D.C. Pr. 1. 21. Don Prod. 193. Wall. 
Cut. 4G95, Ic. iued. 428. Royte, Ic. Sned. 4.

H a b . Mussooree, and every where in the llinm- 
layas, at elevations of from .5,000 to 7,000 feet; 
llovs ering in June and July.
_ *25. .'I, rivu larU ; D.C. Pr. 1. 21. Don Prod. Kl. .Vi p- 

Wall. Ie.incd,»73. Cat. 46114. «ub n o m i i.e hupiJ.e. 
H ab. Common at Mussooree and in the Hima

layas, in the vicinity of watW; found also in 
Kunawur.

26. A . viUosa; foliia radicaJilma vHlovia cordato-rotun- 
datU 5-li>bit, lobia ouneatis ineiao-denUtitfinvulurria trwi- 
libua cuneifnrniibua trilohii>,loMa tridentatif, Aoriliua umhcl- 
latis, pedicellia invulucro longioribus nudia v, inrolucclla 

1 V.
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1 V. bifolia gercntibuf, sepalis 5 obovatis super glabris, 
ovariis ovatis glabrts. A . narcimJioT<e affinis.

I I ab. Lippa and Cheenee in Kunawur.
27. A . fetrastpala; foliis radicalibuj longe petiolati* 

Iriangalari^ordatis 3 v. S-lobatis, lobis cuncatis dentatis 
super glabris subalveolatis, infra pallidia piloeis, inrolucris 
4-foliis, daobns extemis latd cuueatis 3-)obis,interDis eztcr- 
uis alternantibus cuneatis serratis, umbellis 5-radiatis> 
umbcUuUs 3 ad 5-floris, involaceliis 3.pbyllis, sepalis 4 
obuvato.rotundatis patentibus.

H ad. Jumboo.
26. A don ii eeHivalis;  Lin. D .C. Prod. 1. 24.
A , In g k ti i;  MSS. calyce basi solutu glabra, sepalis 5 

patentibus striatis sulsieinbranaceis, petaiis 5—6 concavo. 
conniventibus caiyce J majoribus sanguineis striads basi 
nigrescentibue, carpellis subreticulatis stylo recto rel eub- 
arcuato aouminatis in capitulum ovatn-oblooguni aggrjgatis, 
caulu ramoso.

This pliint brought me from Uango I  first saw 
ill the collection, now in the {tossession of Mr. 
Brown, made in Kunawur by R. Inglis, Esq., whicli 
that gentleman allownl me to look through on his 
arnvol at Saharunpore. I  was at first inclined to 
consider it a new species,and named it after the dis- 
coverer,butit appears to be a variety of A .tE s t i v a l i s ,  
and therefore closely allied to A . p a r v i j lo r a  of Fis- 
ehcr, found by hiui in the south of Siberia.

TniB. III. RANUNCULE.E. 

RANUNCUI.OS H F R B A U II R O Y LEA N I 
IN  O R D IN EM  U IG E SS IT  DAV ID DON.

V. RAltcSCULC*.
29. ] i. buUvtus. L .— A  planti Europwa nullo mudo 

ilifTert, iiini pUis copiotiiXB ornata.
I I ab. Kunawur.
3t>. (Boyle), candiee elongato, caule villoso

unidoro, fuUit tripartitia lobalin glabris, bractea tripurtitd, 
ear|H'Uonim roetro rccurvato.—J?. polyrhizo affinis, acd 
div'ci'sus caudioe diatiiictu, caulo Tilloso, carpcllorum rostro 
filameiitisqriu Inngioribus.

I I ab. Shalkur in Kunawur.
31. U. lUttant (Boyle), adpreas  ̂ pilosus; foliie trifidis 

lobato-dcDtatia, rarpdlis ovatia acutis glabris margiue 
t-ilUiab, caulo imiltifloro.—An a se<|uente aatis distiactus ?

H ab. Mountains towards Cashmere, and at Joo.- 
nxig near Simla.

32. H . IwOu (Wall.), adpresa)' pilosus; foliis pslmatis 
■cut  ̂iucuKwdentatia, oalyco patuln hiraulo, carpellis ovatis 
mutioia coiiipressiB glabris,

/bintinrobu Wall, Cat. n. 4702. e.r-pfirle.— R . acri 
nimis uQinia,et vix ac nevix diversus videtur; statura taincn 
robostiore, et foliis radicalibus maximis discrepat.

I I au. Mussooree, and every where in the Hima- 
Uyas-

33. /f. A4/T«7f«j(Royle).pubosceas; foliis tripartitis lobatia 
dentalisfiuo; superiuribus aubsetsilibuB digitatu, carpellis 
pubescentibua: rustro rcvoloto.— fillato et caucfHica

affinis, sed pills breribusveetito,floribQsminoribu9, carpellis 
pubescentibus, rostro triplb breriori revoluto distinguitur.

H a b . Deobun and Kcdarkanta, also at Lippa 
in Kunawur.

34. R . aitenmtus (Boyle), villosus; foliis radicalibus
tripsrtitis inciso-lobatis; caulinis digitalis: segmentis 
Jineari.laaceolatis basi actcDintis, carpellis gibboais pube^ 
centibus, •

H ad. Lippa in Kunawur.
35, R . nervoiM  (Boyle), glabriuscnlus; foliis caulinis 

peclatis; segmontis lineari-lanceolatis basi dilatatis, carpellis 
ventricosis p u b e s c e n tib u s ,p n e c e d e n to  tanttiin diifort 
foIiuniDi caiilioonim segmentis basi dilatatis, occ atteouatis.

H ad. Mussooree.
36, R . C%oorcn»t(RayIe),subcaDescen9; foliis radicalibus" 

trilobatis incieo-destatis; caulinis palmatis, caiyce hirsu- 
tissimo, carpellis tomentosis; rostro elongato recto.

H a d . Choor Mountain, and Kedarkanta.
37. R . tdtifoiiut (Boyte), dccumbens, birsutw; foliin 

trilobatis; lobis ovatis inci5u.seiTati3, petaiis ovalibus, 
carpellis augulatis punctatis: rostro brevissimo adunco.

H ad. Mussooree.
36. R . m ollit (Wall.), proemnbens, hiisutus; foliis sob- 

rotundo-cordatis trifidis: segmentis obtusb lobato-dentatis, 
pcdimeulis oppositifoliis, carpellia ianccolatis aoutis com* 
prassis Iffivissimis.

m ullit. Walt. Cat. 11. 4"04. R . hydro-
co/yloides. Ejuad. n. 4"03__R . parvifloro affinis, diversua
temcB foliis latiuribus, carpellisque lanceolatis Iccvibus.

39. R.arvensit, PIantapatriddubia,seniperarvicola.
H ad. Suen range.
40. R . sceleratua. L .
Raunncnlus cam otvt. Wall. Cat. 4699.—R . iitHens. 

Roxl). FI. Ind. ii. G71.—Planta Linntei omninb.
H ab. Found everywhere near water, and used as 

a vesicatory in the north-western provinces of India.
41. R . plmpineltoides;  caulibus proctunbentiboa uni- 

floris, foliis sub trip inua ti^ c tis  glauoia: segmentia incUis, 
carpellisventricosisscrobiculatiilmuticis.— / ’/naMperennis, 
deprussa, catspitosa, gluberrmsa,eaudicc rudimeutisfoliorum 
fibrusis ondyiue vestito, fieie ferb Nardottachyos. Cauift 
plures, procumbeutes, simplioaa, unifiori, 2-3-UDciales. 
Folia Bubtri|)iimati-secta, glauca; wwAnapetiolata, plenin 
•|ue solitariu; lobU caneatis, iocisis, obtusis, coriseei 
/'c/iof!bipolticare»,basi vald>dilatati,membranacei. Pedu> 
ntU  potiicares. Calyrit /oliola  ovalia, coriacea, glabr 
Petala uondbni vidi, Tvrui giobosus. CarptUa subrotunds, 
ovatn, ventrleusa, obtusa, scrobiculata 1 glabra,

H ab. Soongnum in Kunawur.
42. A*. irteinbranaceHs (Boyle), foliis radicalibus ovato- 

lanccoUtis dentatissubtiulanatis; caulinis trlfidiB,carpeIli‘‘ 
lanceolatis muticis.

H a d . Lippa in Kunawur.
43. R . .mlmyinostis. Pnff.—Cum plautd Pallasiana om- 

ninb convenit, folia teincn rotundiora.
H ad. Soongnum in Kunawur.
44. R . F lam m uh. L .
R c ^ n c u lw  salsuginom  ct Moorcrofiianut.— WaW. Cat.

470?.
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47O8. In p&ladosis per todue feri orbis rogionei temper- 
atas et irigidaa provenit.

H ab. Soongnura in Eunawur.
45. R.ajuaiilisff.capillaeeu!, Dec. Prod.l. 26.—Plant* 

pohmorpha, in ujuosis per Europam, Asiam, et Americam 
conimunisaima. Flores minorca, albi. Carpella acabra.

H ab.Small streamsin thevicinityofSahaninpore.
46. R . polgpetalus (Royle), scapo unifloro, foHis reni- 

formibus crenatia calyceque ||labris, petalia obiongia nutne- 
roaia. (Tab. I I . fig. 2.1—Speciea diatioctisaiina.ad Ficariam  
accideni. Herba pereania, csspitoaa, rudimentia foliurum 
emarcidoruia Bupri tecta. Aadijrfibroaa, fuaca. ScfijM crecti, 
filifunnea, glabri, tiniflori, semi t. pollicarea. FtAia p e lio  
lata, reaiformi'cordata, creaata, glabra, 3  v. 4-lineaa lata: 
dmtib^is 7-10, magnia, obluaiatimiB, Pelioli glabri, aemi* 
unciaiea. Calpeis /o lio l'i 5, elliptica, obluaa, aubcoriacea, 
glabra, peraietentia. Peiata  10 t. 15, apathulato-oblooga, 
obtuaa, flava, calyce longlora, 3 v, 5-ncrvia, baai anguatata, 
poro tubuloeo esquatnato aucta. Stamina duplici ordine 
numeroaa: _^loroen/ii d ila ta ta: on/Aercs aubrotund®! Torus 
aphiericu!. CatyeWa coniprcssa, glabra : rostro aubulato, 
recto, eloogato.

IIab. This new and very distinct species has been 
hitherto found only on the peak of Keilarkanta, 
enamelling the ground with its rich yellow 
flowers immediately on the melting of the snow. 
It appears to be nearly allied to F i c a r i a f  g la c ia lU  
of Fischer, D.C. Prod. I . p. 48, found also on tlie 
top of a mountain in Dahuria,

For the foregoing account of the genus .Rc« k71- 
c u lu s , the author is indebted to Mr. David Dun, 
who also favoured him with detailed descriptions of 
the new species, of which the nature of the ])rcscnt 
work has for the present precluded the publication. 

T h i s . IV . H E L L E B O R E ® .
V I. C altha.

47. C. Govaniana ;  (W all. Cat. 4710) caule erecto folioso, 
foliis amplis rotuiidato*cordatia Bermtu-dentatia, auricuiU 
inagais approxiinatis,fdliia fiurvIibuB incito-Bcrratii), floriliua 
■ubumbellfttis, (cpalU 5 oblongn.ovalibu9, atigmatibuielon> 
gstia aubaduncia.— C<w& pedalia, bipedoliave. Sepata aul- 
phurea, baai lutea.

Hab. Choor. Urukta.
46. C. Himnlensis (Don Prod. FI. Nep. 195) caule erecto 

nudo paucifiuro, foliia radivalibui longb petiolutia cordnto* 
rrniformibua argute acrrato-crenatia.floralibutconaimilibua 
auriculii rolundalis hiantibua, aepalia $ v. 6 taiia ovatis 
paralleli-Tmoais, capsulia rectia ruatratis.—CauHs dudraa. 
talU. iutenab lutei. An prioria varielas?

Hab. Kedarkonta.
V II . T r o l iiv s .

40. T . puraibu (Don. Prod. 193).
H ab. Tuwe kedhar towards Cashmere. Gos- 

sainthan. W a llic h .

V II I .  ISOPTRUAt.
Sect. 1. Caulea folioei, moltifiori.
Hue pertinent 7. fumarioides, I, thalictroides, ct 7. 

ttaMoidet.

Sect. 2 . Cauliculi aubnudi, uniflorh

50. 7. pandifiorxtm  (Fiach. D .C . Prod. 1. 4S) cap*alit}5, 
foliia bilematia,folioHa cuneatia apicetridentatia,v.uripartiti* 
lobia lineari^blongia, petalia em arginatia baai aubtubalotia. 
(T ab. 1. fig. 3.)

H a b . Kunawur. Kherang Pass, July. R .  I n 

g l ia ,  E s q .

This plant is one of tliose common to Kunawur 
and the Altai mountains, flowering in the former 
in the month of July. T he r o o t is perennial, the 
stem extremely short, either simple, or immecUately 
dividing into several equally short brancltes, each 
surrounded by a cluster of the dilated perustent 
bases of the petioles of former years,from the centre 
of which arise the single flowered scape and a few 
long pctiolcd leavea . These arc bitemate, with the 
le a fle ts  small, cuneate, tridentate at tlic apex, or 
tri[)artitc, witii linear oblong divisions« the p e tio ie a  
dilated a t the base and auriculatc. Thu slender, 
simple, single-flowered a te m  or p e d u n c le ,  rises 
from the centre of the leaves, bearing two minute, 
linear or awnshaped h ra c te - lik e  h a c e a , with gene
rally expanded rounded membranous luises. These 
leaves are opposite, sometimes alternate, frccjuently 
of a  lance-shape, or bifid, and ’ aup|x>rted by a 
short jietiole. The f l o w e r  is large and showy fo r  

the genus. T he sep a ta  five imbricate, ovate 
obtuse, veined, and colmirwl. The p e ta la  five, 
aliout one-fourth the length of the se]>als, oblong, 
a little tubular at the ba.se, and cmargioate at the 
apex. S ta m e n a  numerous, Imlf the length of llie 
sepals; filaments linear; anthers oblong, fixed by 
their base, two-celled, cells u)K‘ning laterally. 
O va riea  five oblong-acuminate, teniiinatoil by the 
elongatwl style, straight o«» the inner angle, ventri-’ 
cose externally, five or mx seeded. T he sjxx'in»en* 
of this plant from Kunawur differ so iinieh 
among themselves, that if  it  were not fur the 
gradations, they would appear to belong to 
different sjH>cie8. Some are four times the size 
representetl in the figure, anti varying in the 
subdivisions of their leaves, bu t none have the 
|x tals bifid, as descril>ed by Letlclx)ur, and to be 
seen in the specimens of this plant in Profes.s>r 
Lindley’s herbarium.

51. 7. mirrophgllam !  capsulia 5, fuliis irm a lim  supra- 
decompuaiiia, foliulis tripartitis, lubia-cunestia trifidia aeg- 
meiitis oblungia scutia obtusiavc, petalia cinargiaatii.—  
(Tab. 1, fig. 4.)

H a b . Jum n o tr i : iluddrinath. W a llie k .

I  am indebted to Wilson Saunders, Ksq., for the 
excellent drawing of this plant, of which, specimens 
in on imperfect state exist in the Xiast-Indion llcr- 

btrium.
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barium, procured by Dr. Wallich’s plant collectors 
in the neighbourhood of Budrinath. I t  is abundant 
in  the neighbourhood of Jumnotri, whence I  first 
obtained a specimen from the late M. Victor 
Jacquemont. The r o o t of this species is perennial, 
long, cylindrical and stem-like, insinuating itself 
between the crevices o f the rocks: at the apex it 
divides like the former species into several little 
tufts of leaves, from the centre of which arises the 
very simple stem or single-flowered scape. The 
p e tio le s  are long, dilated, membranous, or as if 
winged at the base. T he le a ve s  most delicately 
divided, supradecompound with temate subdivi
sions, the ultimate le a fie ts  threc-parted, segments 
cuneatc, three-lobed, lobes oblong, separated by 
obtuse angles. The s te m  o r  sc a p e  is slender, longer 
than the loaves, single flowered, having, as in the 
former species, two b r a c te - lik e  leaves, which are 
brood, rounded and membranous at the base, and 
either simple, lanceolate, or trifid at the upper 
part. The se p a ls  are five, four times longer than 
the petals, ovate, blunt, coloured. P e ta ls  five, 
minute, cuneate, cniarginatc. S ta m e n s  nume
rous, half the length of the sepals. P is t i l s  five, 
oblong, acuminate, terminated by the lengthened 
style.

IX. XlCStLA.
52. iVl saliw i; Lin, var Indiea. D.C. \'cg. 1. 330, 

Iiktioa. Rozb. FI. lad. 3. G4(i.
jlrab. Shoonez and hub-oot-aowda. P er t. Î coah dana. 

H ind. Kulownjee, kala zeera v. jeera, munerela. Sans. 
Muaavi, Krithna jiraka. Mclanthium, Melanospermum, 
Cuminum nigrum at Nigellu oetfrtsm.

H as. Cultivated in India.
X. Aocilboia.

53. A , pubifiara (Wall. Cat. 4714) ctlcarihuz incun-iz 
petalunim limbn brarioribu*, capauliz villosin, caule multi- 
fiuru dirliutumo folioto pubesuente, atylia stamina non 
auperuntibus.

H ah. Musso®reo, Ch(K>r, and common at eleva- 
ticMts of from (5,000 to 10,000 feet.

Var;,. A/oit'.'/nVtMiccalcaribus incurvis,petalorum limbo 
i{uadniplo biwiaribux, capsnliz villoziz, sepalia aciitin, caule 
Ktriato ftilioao petiolis foliiaque pilosis, atylis stamina non 
•uperantibua.

I I ab. This, which in my catalogue I had marked 
as a  distinct species, docs not appear to Ik: more than 
a variety of A . p u h i j i o r ^  when growing on the 
Mussooree range the were thicker, more
hairy, the leaves more flcaliy, and of a deeper 
green, and the flowers of a lurid hue.

64. A . M oorcrofliana (Wall. Cat. 4J13) calcaribus elon- 
gatiz incurvis limlium obovatum tequantibusarpaiialaiiceoUtis 
duplo lungiuribus, atylis stamina non superantibus petalis 
brerioribuB, capsulia 5 villoiis,—iArbfi elata gracilis.

Folia longs petiolata, foliola mem brantces glauca. F toru  
erecti magni,

H ab. Luddak. M o o rc ro ft, and mountains of 
Cashmere.

XI. DELPHlMlUlf.
55. J). Ajacis. Lin.
H ab . Cultivated in gardens in India during the 

cold weather__H i n d ,  na furman.
66. D.pubescens. Lin.
H ab. Cashmere.
57. D . pauci/lorum. Don Prod. 196.—i ) .  denudatum. 

W all. 4719.
H ab. Mussooree, and every where in the Hima

layas at moderate elevations. Hill name, N ir ln sa .
58. />■ in em um ;  petiolis brevibus viz dilatatis parallel!- 

venosie,foliis palmatim multipartitis lobis lineari-lanceolatis 
divergentibus subtus incanis, pedicellis bractea multo 
longioribus, petalis calyce brevioribus, doobus inferioribus 
bifidia eztus ba rb^ is , calcare recto acuto pedicello eubec- 
qiiali, capaulia pendulis demum erectis oblongis apice obliquis 
subtorulotis p ilo s is; seminibua 3-auguIatia, rugis alatis 
transversim arnietis.— erectus rotundas etriatus 
incanus bipedalis; raccmiuelongatus, axillaris terminalisque. 
FYow magni casrulci. Planla totâ  13. ffrandijloro similis, 
sed petals inferiora bifida, semina rugosa transversim alata.

H a b . Cashmere. Purbunee, July. R . I n g l i s ,E s q .
69. D . CaAvnerianum;  petiolis basi non dilatatis, foliis 

latis cordatis 5-lobis dentato-serratis utrumque pilosis, 
superioribus eessilibus, racemo lazo pancifloro, pedicellis 
flore longioribuB, sepaiis latis ovalibus petalis longioribns, 
calcare subrecto sepaiis mquali. (Tab. 13.)

I I ab. The specimens of this plant were brought 
me from thegarden of Shalimar, in Cashmere,where 
it was described as being a highly ornamental 
plant. I t  is easily distinguished from the other 
Himalayan species by the form of its leaves, size 
of its flowers, and lanceolate bracteoles.

S te m  round, slender, hairy. P e tio le s  long, 
scarcely dilated a t the base, equalling the leaves in 
length. Tile le a ve s  arc broad, cordate, 5-lobed, 
lobes cuneatc, dentate, serrate, with both surfaces 
hairy. R a c e m e s  lax, few flowered. P ed ice ls  
long, slender, hairy ; b rac tea  3-lobed sessile: 
h ra c te o la  narrow lanceolate, opposite or alternate, 
about the middle of pedicels. The J to w e rs  large, 
showy, few in number, of a fine blue colour; the 
se p a ls  broad, oval, reticulato-venose, hairy: the 
s p u r  broad, straight, nijiple-shajied, wjual to the 
sepals in length: the two in fe r io r  p e ta ls  with 
s l id e r  claws, limbs broad, inserted obliquely, 
bifid, divergingly veined: the two u p p e f  p e ta ls  
straight, broad and crenate at upper end, tapering 
towards end of spur: the s ta m e n s  numerous, 
filaments broad-membranous tajiering towards 
apex: o va ries  three.

GO. D . vestitum (W all. Ca(. 4715), petiolis longis baai 
dilatato-vagioaiitibas, foliis latia cordatis 5 lobis, lobis 

•  cuneatis
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cQDeatis grossc dentafo-serratis hirautia, racemo elong^ito 
conferto; calyce basi bibracJeolato, ealcare reetiusculo ven- 
tricoao pedicollis breriore aepalia squall, ovarii* tribua 
hinutia. Caulis erectus hirsutua bipedalU.

H ad. Choor. Tuen. Nagkanda. Peer Piinjal.
61. D . rective^iium;  foliis floralibus sessilibua trilobati* 

BubintPgria rectiveniis, auperioribus lanceolatia pcdicello 
subsquaii, calcare incurvo pediccllo brcviore, petalie ora- 
oibue apice barbatis, ovariis tribus sul'glabris.

H ad. Tuen tibba; flowering in October.
62. D . liruno7iianum ;  petiolia basi dilatato-vaginantibus, 

foliis rotundatis ,^-lobis, auriculie approxiniatis, omniHua 
cuocatis groBso dcntatis, bractcia trilobatis aupcrioribua 
cuneatia dentatis, racemo cnarctato, calcare brcvissimo 
obluso, sepalis maximia ovalibua petalis qne ondique lauatia, 
ovariisd villosis.— pcrenois; ctnUi* dodranlalia folio* 
aus. Flores Tuaximi c»ru\ei, PHalontm  auperiorutn cal- 
cara incurve, inferionim lineari-unpuiculata; linibuB-bifidus 
-segmentis angustU. Filamenta lata, petaluidea.

H ad. This very distinct and well-marked species 
I  have named, in honour of the illustrious botanist 
to whom I  am indebted for the use of the Herba
rium collected by R .  I n g l is ,  E s i j . , in Kunawur. 
This jjlant was found by that gentleman on the 
Kongno Pass; flowering in August.

63. D. pyramidaie;  petiolia baai vix dilatatis, foliis cor- 
datia ncumioalis 5-lobia inciso-sem tis, racemis elongatia 
axiliaribus patalia, calyce basi bi-bracteoiato, calcare elon- 
(ratii pedicello sabccipiali, petalis ioferioribus biddis limbis 
nbliqiiis extus barbatis, orariis tribus o m is  acuminatis 
piloaii.

H ad. Peer Punjab
XII. Aconituji.

01. A . diasectum. Don Prod. 119. ^^’aU. Cat. 4724. 
Aiiihoris aMOciaodum.

H ad . Aorgaon below Kedarkanta. I t  is remark
able that all the specimens yet seen of this plant 
are without fructifleation. I t  must therefore be 
still considered as an uncertain species.

65. A . muhifidum,;  floribos paoicuIatis,panicuIa doribus- 
. que pabesccDtibus, galoa subconici apice acum 'nata, sacco 

cucullnrurn magnn, calcare obtuao, labio clungsto emar- 
ginato, Alamentis basi alaiis, alia membronaceis cuspidatis, 
ovariks 5 villosissimie, foliis longe petiolatis multiAdis 
aegmentis lincaribus, folliculis 6 ioAatis loeiiibranaceis 
traosTersim venoais strlo persistentemucronatis.—Planta A . 
Anthora  aflinis. Caules 2  v 3  ex eadem radice, gla- 
berrimi apice puliceccntes. Folia radiealia nuinerosa 
longe petiolata, cautina siiperiora breviter petiolata, oninia 
in segraentis linearibus dissecta. /7vrMocliroleuci canilco 
variegati.

H a d . • Mountain-s bounding Casltraere to the 
S.W. Wyrung Pass. Sept., R .  I n g l is ,  E s q .

60. A . la ve;  galea conico-cylindraoea basi suliclarata, 
ealcare in iu n o , labio eloogato acuininato, Alamentie basi 
dilatatis, ovariis 3 glabriusculia, fuliia amplis giaberrimis 
5>lobis, pagina inferiore glauca, lobis cuneutis ineiso*

serratis ciliatis.— P lan ts  A . Lycoctowt affinis. Cavlis 3- 
pedalie aCriatua infra hevia super piloeus, pili borizontales. 
Flores lutei paniculati, paniculee axillarea tenoinales. 
que, pcdicelli pilosi, bractesc longas lanceolate, bractcole 
subulatK.

H ad. Choor, Kunawur, and Peer Punjal.
67. A . cordatum; ddribus racemosi* ga lei glabrd semi* 

circular! adscendente, sepalis patulis, calcare ovoideo obtuse, 
limbo crispo reAexu, Alamentis sagittato-aJatis, orariis 5 
villosiasimis, bracteolis rem otis petiolatis basi latis cuneatis, 
apice BCUDiinatia dentato*serratis, foliis cordatis rotundatis 
vel acuminatis coriacels 5*costatit serrato-vel inciso-den- 
tatis mucronatis,—I’lanta A . heUrophyllo affinis, an ejus 
varictas?— Ciiifu pedalis, teres, subtos Issvia, super pubes- 
cens, folia inferiors longc petiulatai, soperiora sesailia 
form a raria . Facemus pauciAorus; pedicelli longisaimi. 
Flores cserulei.

H ad. Cashmere.
68. A . heterophpUum. W all, Cat. 4722. {A . aiees. Hoyle. 

Joum . As. Soc. 1. 459.—Aoribus ritcemosu-paiiicalatis; 
galed pubescente semicirculari adscendente antice acumi
nata, calcare ovoideo obtuso Umbo elongate recurvato, 
Alamentis aagittato-alatis, ovariis 5 pubescentibus, bracteolis 
approzimatis rotundatis v. oblongis integris, foliis cordatis * 
acuminatis vcl cordatis sulx|uinque-lobatiB acuminatis <len- 
tato-serratisv.sinuato-dcntatiscoriaccis 5-co$tatls. (T ab. 13.)

H ad. This highly ornamental species is found on 
such lofty mountains a.s Choor, Shalma,and Kedar- 
kantn, at elevations of about 9,000 to 10,000 feet, 
andis particularly interesting on account of its roots, 
called a te e s , having long bren an article of Indian 
Materia Mwlica. I t  varies a good deal in size as 
well as in the form of its leaves, whence the 
specific name assigned to it by Dr.Wallicli. The 
roof is composed of two oblong oval tubers, of alight 
ash <»lour externally, and white in the inside, of 
a pure bitter taste; numerous, spreading; 
the s te m  is generally from two to three feet in 
height, obscurely angled, smootli and shining 
beloiv, rouiui on<l jiubescent above; the lo n 'sr  
le a v e s  are long-petioled, round or .«agittate-cordate, 
acuminate ocemstonally almost lobed, live or more 
ribbed, the lateral ones spreadi?^, the central 
slightly curvctl, running from the iiase to the 
ajicx of tlie leaf; margins dividcil into lirnad 
lengthenevl teeth, wliich are generally mucronate, 
or shar|) serratures, of a leatiicry consistence; l«)th 
surfaces without any kind of pubescence. The 
ujiper leaves are short jietioled or sessile, embracing 
the stem, cordatc-acuminatc, five-ribbed, margins 
inciso-serrate, or s e r ra t^  serratures mucronate. 
The inflorescence is a ponieled raceme, or the 
racemes ore axillary and terminal. P ed ice ls  long, 
pubescent, thickened towards apex, closely applied 
to stem. J ira c te  leaf-tike, cordate, acuminate, 
bracteo ies oval or oblong, entire sub-opposite 

insertctl
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inserted near, and supporting the calyx. T he 
or helmet is broad, arched, codtcx, slightly 

acuminate, rcticulatO'Venpse: the w in g s  equal in 
size to the HIMmet, obliquely triangular, the lower 
sepals lanceolate, smooth, pendulous and spreading. 
T he s u p e r io r  p e ta ls^  an inch in length, long-clawed, 
incurved: tlie s p u r  short, egg-shaped, blunt, 
forming a small sac; the l im b  a little elongated, 
acuminate, with a slightly reflexed border; the 
i n f e r io r  p e ta ls  al>ortive. numerous, fila
ments dilated and bidontate at the apex of the 
dilated membranous base, slightly hairy. O va ries  
five, oblong-acuminate, pubescent; s ty le  short; 
s t i g m a  pointed. C a p s u le s  follicular, inflated, ob
long, rounded on the inner, and straight on the outer 
angle, terminated by the small persistent style. 
S e e d s  nuuicruu', ins^rtcd^lung the inner angle,fiat, 
burroimded by a circular membranous wing.

Plate 13. T he upper part of the Plant, with the 
tuberous root. 1. Flower. 2, The two upper 
Petals, with the Stamens and I’istils. 3. Carpello. 
4. Seed.

63. A ./e r n r .  M’aU. 1‘lu i ta  A iia t. R ar. 1. p. 35 t. 41.
H ab. Choor, Kedarkanta, Gossainthan, and 

ShcojKirc. H h i d .  Bikh. v. p. 4.5.
70. A . pah^KU^m. Don Prod. 106. W'ail. Cat. 4733.
H ab. This spe^cs, though not found hy

tlic author, do doubt exists in the same tract of 
country as the foregoing species, os there is a 
drawing from Dr. Goven, marked A. h ih is d fo litin } ,  

by Dr. Wallich, which is (juite tliff'erent from any 
of the foregoing, though a good deal reseuibling 
this species.

T tib . V .y  P 0 5 0 M A C E .E .
X IV . C u u a re o A .

71. C./rigi<ln; ovariii3.S glabris «tlpi(ati!i, racemi* pani* 
I'uhti* , fofiis bipitiDiIini bitornatimve fCCCU, Kgnienti!<

. i.vaUi-Ianceolnfb sciiminaiis inciin-den(nti« v, aerratis ter- 
niiiiali frigidn. W all. ( 'a t. 1725.

Il.Mi. T'liis jflant, procured by Dr.Wallich from 
Gosviiiithuii, was brought to me from Cashmere. 
I t  is chwely allietl to the Si1>erian species C. 

f i c t i d a .  The s te m  is four or five feet in height, 
hollow or filUxl«ith pith,obscurely angled, striatetl, 
sm(M)th. The leaves  alternate, petioled, either 
l>i))innately or hitemately divided; terminal segment 
S-lobcd: the others ovatc-lanccolatc, fretpienlly

with a lengthened point; margins either inciso- 
serrate or dentate; both surfaces smooth, the 
lower pal&coloured. The in flo resc en c e  an elon
gated panicled rkcemes, with recurved spike-like 
raceme, from the axilla of the upper leavc.s. 
P ed ice ls  short, pubescent, supported by a small 
subulate bracte. The^otcerfi vary in tliemumber 
of their parts from five to seven, and no distinction 
is perceptible between the calyx and corolla: the 
se p a ls  are imbricate, concave, oval, ciliate, one or 
two of the interior ones frequently marked with a 
central line of junction, bifid at the apex, the 
upper part of a white colour, frequently having a 
jointed appearance, looking Uke an incompletely-' 
formed anther. The s ta m e n s  are nuraeious, fila
ments, at first equal to, afterwards longer than 
petals; a n th e r s  globular, two-celled; cells opening 
laterally. P is t i l s  two to five or more; o v a ry  oblong, 
tapering towards botli ends; s ty le  short;
^Hjinted. C a rp e lla  oblong, compressed, obtuse 
with an oblique apex, terminated by the elongated 
recurved style. S e e d s  6-8, oblong, oval, covered, 
especially on the edges, with nicnibranous scales, 
which fro)ii their closeness in tlic fresh state, appear 
to be continuous, and have also this appearance in 
the figure from the indistinctness of the impression.

Plate 14. Cimicifuga frigida.—a . Upper part 
of raceme.—b. A  leaf.—c. A flower seen from 
above.—d . The same from below.—e. The car- 
polla.—f .  A carpellum, with the seeds inserjetl 
along its inner edge.— The same cut trans
versely.—/* and i .  A  seed.

X V . A cT iA .
71. nctminala. (W'all. C»(. N . 4726) racpmo simplici 

eloQgato, petaha scaminibua brevioribus rotvmdatin, bacris 
8ubp;lub09ia nigris, foliis tritematiiu v. tripinnatim aectip, 
ecgiiionto ultimo irilobato, alteris ovato-lanceolatis acumi- 
oaciBinci'o.sprratia.omnibiu subtutpiloaie.Roylelc, ined.lS.

I I ab. Shady places on Choor and Ac-haranda; - 
flowering in M ay; closely allied to A . sp ic a la .

X V 'II. PffioxiA.
72. E m odi;  (W all. Cat. N. 4727) foliis bitemalim

sociis luliis (IccurTciitiliua lancculatia acuminatis glabris, 
tinrilma mntH^ynis, foliia llnralihua tribus invcilucrantibus, 
folliculis toiiicniusis erectU.— P im te  tr ip e ^ lis . / ‘Tom 
nll)i. Cali).r trisrpalus. Pctiila 8. Discus vix ex-

I I ab, Shalmu Mountain. Xemaon, W a ll.

2 .  D l L L E N I A C E A i .
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2. DILLENIACEiE.

T h o ug h  th e  D illen iace(£  occur, as long  ago s ta te d  b y  M r. B row n , in  the g re a tes t 

abundance i a  A ustra lia , y e t  as so m an y  speciefe ex is t in  th e  E a s t-In d ia  islands, 
th e  fam ily m u s t b e  considered  chiefly  as a  tro p ica l one, a n d  w ould  h a rd ly  re q u ire  

notice in  th e  p resen t w ork , w e re  i t  n o t one o f  i ts  ob jec ts to  com pare th e  T lo ra  of 

th e  h ills  w ith  th a t  o f th e  p la ins  of In d ia . I t  is  in terestin g  to  observe species o f th is 
fam ily creep ing  from  th e  islands up  th e  P e n in su la , an d  along  th e  foot of th e  H im alay a  

n ea rly  to  28® o f n o rthern  la t i tu d e , w h e re  D i l k n i a  a u re a  w a s found  on th e  b an k s  of 

th e  G ogra b y  G enera l H ard w ick e , a n d  X). speciosa  in  th e  valley  o f N oako te w ithin 
N epal b y  D r.W allich . T h e  la t te r  th rives also in  th e  open  a ir in  30® o f N .  la t .  in th e  

B otanic G ard en  a t  S ah arunpore . T h e  species of C o lb ertia  ex tend  from  th e  P en in su la  and  
C ircar m ountains, u p  to those o f  P a c h e tte  an d  M onghir about la t. 25®. Species

o f T ctra cera  an d  D e lim a  b e in g  found in  Travancore an d  S ilhe t, co n n ect th e  F lo ra  of 
Sou thern  In d ia  w ith  th a t ‘o f th e  E aste rn  A rchipelago . W ith regard  to  th e  properties of 

tlie  p lan ts  of th is  tribe, it  is in teresting  to  observe, th a t  as th e  leaves o f C u r a td la  a n d  

T ra ch y tc lla  a re  em ployed in  G uyana an d  C h in a  fqir polishing w ood, a n d  even  m eta l, so 

are those of D tU m a  sarm en tosa  pm ployed  in  C ey lon  for th e  sam e p u rpose . T h e  leaves 
an d  b a rk  o f th is  trib e  of p lan ts  y ie ld  astringen t decoctions, w h ich  a re  u se d  in  m ed icine . 
T h e  species o f D ille n ia , in  add ition  to  being  h ig h ly  ornam en tal tree s , afford ^ 'aluable 

t im b e r ; and  th e  fleshy divisions of th e  c a ly x  o f D .  speciosa an d  D .  scu b r tU a , w h ich , as 
th e y  en large, u n ite  and enclose th e  carpe lla , a n d  h av e , w h e n  r ip e , a  p lea sa n t ac id  
flavour, a re  e a te n  b y  th e  na tiv es , a s  w e ll as ad d e d  to  th e ir  curries. A cco rd in g  to  U heede, 

th e  ac id  ju ic e , ad d e d  to  sy rup , is considered  usefu l as a  cough m ix tu re .

3. MAGNOLIACE.®.

T he W interecB  or W in te r’s b a rk  tr ib e , separa ted  from  th is  fam ily  b y  M r. B row n , chiefly 
on account o f  their d o tted  leaves an d  arom atic q u a litie s , h a rd ly  re q u ire  no tice in th is  
w ork, as none o f th e  species are  fo u n d  in  In d ia  o r its  m ountains, w e re  i t  n o t th a t  th e  

natives em ploy  th e  seeds o f IlU c iu m  a m sa tu m  m ost ex tensively  as a  s tom ach ic an d  ca ru ri- 
n a tiv e ; it  w ou ld  be advisable there fo re  to  in tro d u ce  th e  tree  itse lf in to  th e  co u n try , and  
th e re  is little  d o u b t o f success, as i t  is  know n to  e x te n d  from 23^® to  35° o f  N . la titu d e , 
o r from C an ton  to  Ja p a n . T h e  capsu les, know n  b y  th e  nam e o f S ta r -a n ise  in  E u ro p e , 

a re  in In d ia  ca lled  b a d ia n -kk u ta i, or C h in ese  an ise. T h e  tw o  o th e r sp ec ie s  o f  I lU c h im  are 
found on ly  in  F lo rida . T h e  W in te r’s bark , D r im y s  W in te r i , th o u g h  fo u n d  in  th e  S tra it  
)f M agalhaens beyond  50° o f S . la titu d e , m igh t a lso  find a  su ita b le  lo c a lity  on th e  slope 
)f  th e  H im alaya .

The true M a g n o U a c e a , distinguished by the showiness and fragrance of their flowers, 
is well as by the beauty of their foliage, form but a small portion of the Flora* 
)f the plains of Northern India, M ic h e lia  C h a m p a ca  being alone found; and that only 
n gardens from Calcutta to Saharunpore, in vallies within the Himalaya, even as far

no rth
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n o r th  as  S abathoo  an d  D e y ra  bey o n d  th e  C hoor M oun ta in , be in g  a  free m n e h  esteem ed 

b y  th e  natives o f In d ia  for th e  fra g ra n c e  of i ts  flow ers artfl th e ir use in  religious 

ce rem o n ies . S ev en  species o f  M ic h e U a  h av e  b ee n  found  in  N epal, w hence  th e  genus 

e x te n d s  sou th w ard s to  Jav a , w h e re  th e  <»iginal species o f  M a n g l k t i a  is found, of 

w h ic h  a  re p rese n ta tiv e , M a g n o lia  in s ig n is  o f  D r. W allich , also e x is ts  in  N epal- 

M a g n o l ia  p tc r o c a r p a , R o x b ., ex is tin g  In  th e  la t te r , as w e ll a s  in  th e  m oun ta ins  above 

S ilh e t, D r .W a llic h  proposes form ing in to  a  new  genus, Sp h en o ca rp u s. H e n ce  w e  per

ce iv e , t h a t  in  In d ia  M ic h e U a  chiefly  p rev ails , w h ile  in  C h in a  and  N o rth  A m erica, b e tw een  

w h ic h  th e  re s t  o f  th e  fam ily  a re  d is tr ib u te d , M a g n o lia  is  th e  m ost p re v a len t genus. I t  

m a y  b e  fu r th e r re m a rk e d , th a t  th o u g h  in  th e  la t te r  th e  M agno liacece  ex te n d  from  2 0 “ to 
40*  o f  N .  Ja titu d e , a n d  n ea rly  as h igh  in C h in a  a n d  Ja p a n , th e y  h ard ly  re ach  beyond 

2 7 “ in  In d ia  o r i ts  m o un ta ins . T h is is p ro b a b ly  Owing to  th e  p la ins bein g  bo th  too  hoU 

a n d  too d ry  before th e  accession  o f th e  ra in y  season , an d  th e  co ld  of w in te r too consider
ab le  even  in  th e  vallies o f  th e  H im alay a  to  th e  northw zird o f  th a t  la titude.

T h e  N e p a l M a g n o lia ce cz  b e in g  h ig h ly  o rn a m e n ta l, an d  a t  th e  sam e tim e useful tim ber 

tree s , th e ir  in tro d u c tio n  in to  E n g la n d  w o u ld  b e  h ig h ly  d esira b le , b u t  i t  is  m u ch  to  be 

feared  Ifeat, i f  th e  w in te r  b e  n o t too severe, th e  sp rin g  is too ch angeab le  for p lan ts  accu s

to m ed  to  a  co n s tan tly  re g u la r  rise a n d  fe ll o f tem p e ra tu re . In - th e  so u th  o f E urope 

th e y  w ou ld  c e rta in ly  succeed , and  p e rh ap s  also  on  th e  ed a st o f  D evonshire, w h e re  th e  

e x tre m e s  o f  te m p e ra tu re  are m odified  b y  p ro x im ity  to  th e  ocean. T h e  C h in ese  and  

A m erican  species o f  th is  o rd e r m ig h t ea s ily  b e  in troduced  in to  th e  p laces w h e re  th e ir 

congeners flourish in  N e p a l ; a n d  as th e  b a rk s  o f bo th  M a g n o lia  g l a u m  an d  L ir io d en d ro n  

ta l ip i fe r a  are, lik e  o th e rs  o f th e  order, possessed  o f b itte rn ess , a n d  usebil a s  ton ics, th e  

n a tu ra liz a tio n  o f th ese  tre e s  w o u ld  be u se fu l in  In d ia .

4 . A N O N A C E .® .

T h e  A nonace® , w h ic h  form  so m agnificent a  fe a tu re  o f  th e  E a s t-In d ia n  H erbarium , 
co n s is tin g  o f  n in e  g e n e ra  a n d  about e ig h ty  spec ies, are h a rd ly  to  b e  seen in  th e  au th o r’s 

co llec tio n  ; indeed , i f  i t  w e re  n o t for th e  effects o f  cu ltivation , n o t a  single species w ou ld  

p ro b a b ly  b e  found in  i t . T h e  spec ies  o f th is  fam ily  are d is tr ib u ted  over th e  equ inoctia l 

p a r ts  o f  A frica , A m erica , a n d  A sia , an d  th o u g h  o f th e  tw o la t te r  each  has genera p ecu lia r 

to  it-sclf, A n o n u  an d  G u a t te r ia  a re  com m on to  b o t h ; and  th e se , w ith  A r ia b o try s  and  
V v a r ia y  h av e  num erous spec ies  in  In d ia , sp re ad in g  from  th e  P e n in su la s  to  S ilhe t, w hence 

a  few  strag g le  upw ards as fa r as th e  h ills  a b o u t M oiighir in  2 5 “ o f  N . la titu d e . T h e  
sp ec ie s  found  in more n o rth e rn  provinces, a s  U v a r ia  lo n g ifo lia , th e  t/eWizroo o f  th e  

H in d o o s , have ev idently  b ee n  in troduced  from  th e  so u th ;  a n d  th o u g h  species of a ll th e  

g e n e ra  su cc eed  in  th e  B o tan ic  G arden  as  fa r  n o rth  as  S ah aru n p o re , th e  (Jlily species 

w h ich  I  hav e  found w ith in  th e  H im alay a  is  G u a tte r ia  ve lu tin a , b u t  in  so suspicious 

a  p lac e , th e  b an k s  o f th e  R u e n k a  Lake, a  l i tt le  to  th e  no rth w a rd  o f  N a h n , th a t, n o tw ith 
s tan d in g  i t  hav in g  been  show n , p . 12, th a t  th e  ju n g ly  tra c t  along  th e  foot of th e  H im a

lay a  is fa vourab le  to  th e  n o rth w a rd  ex tension  o f  tro p ica l p lan ts , I  suspec t th is  m ust have

I  2  been
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been p lan ted  there , as w ell as th e  palm s an d  o th e r p la n ts  o f th e  so u th e rn  provinces 

grow ing w ith  it  to th e  very  w a te r’s edge.

A n o n a  squam osa  affording a  delicious fru it, a n d  b elo n g in g  to  a  g en u s  o f w h ich  all th e  

species, e x c e p t A .  S e n e g a k n s is , axe confined to A m erica, h as  b ee n  so com plete ly  n a tu 

ra lized  in  In d ia , as to  appear ind igenous, p a r tic u la r ly  as  i t  h as  several n a tiv e  nam es 

app lied  to  i t . O f  th ese , s h u r i fa  is e v id e n tly  o f  P e rs ia n  o r ig in ; b u t G u n d a  g u t r a  is 

S a n s c r it ; and  as i t  is w ell k n o w n  th a t  th e re  are  few  re m a rk a b le  In d ian  trees w ith o u t a 
S anscrit nam e, i t  h a s  been  in fe rred  th a t  eve ry  p la n t  w ith  a  S a n sc r it nam e m ust be 

o f Ind ian  origin. I n  th is  d ifficu lty  I  re q u e s te d  th e  ©pinion o f P rofessor W ilson  on  th e  

an tiq u ity  o f th e  S an scrit nam e ap p lie d  to  th e  c u s ta rd -a p p le . H e  h a s  been  good enough 

to  inform  m e, th a t  “  i t  does n o t follow , because  a  p la n t bas a  S a n sc r it nam e, th a t  i t  is 

th ere fo re  ind igenous to  In d ia , o r  o f rem ote in tro d u ctio n ^  for tobacco  h as  a  S an scrit 
nam e, ta m r a k u ta , a n d  its h is to ry  is  k now n .”  T he fiam e, G a n d a  g a tr a ,  ap p lied  to  A n o n a  

sq u a m o sa , b y  D r . C are y , in  th e  H o r tu s  B e n g a k n s is ,  is in se rte d  in  P ro fe sso r W ilson’s 
S an scrit D ic tionary , he inform s m e, on th e  a u th o rity  o f  th e  S a b d a  C h a n d r ik a , a  com 

p ara tive ly  m odern  com pilation ; an d  fu rth e r, th a t  th e  com m on te rm  for th e  o th e r species 

( A .  r e ticu la ta )  com m on in  In d ia , i s  no d o u b t deriv ed  from  A n o n a . a s  i t  is c a lle d  e ither 
nona  or lor/a, w hich in  S an scrit is m ade L a v u n i .  T h e re  is  li tt le  d o u b t, -therefore, th a t  

th e  c u sta rd -ap p le  is one o f th e  fru its  for w h ich  In d ia  is  in d e b te d  to  A m erica . T h e  only  

p lace w here  I  have seen  i t  g ro w in g  a p p a re n tly  w ild , is on  th e  sides o f  th e  n iountain on 

w hich th e  h ill-fort o f A d jeegurh  in  B u n d le cu n d  is b u ilt, an d  th is  it  covers in  com pany  
w ith  th e  te a k -tre e , w h ich  a tta in s  on ly  a  dw arfish  size. T he o th e r species w h ich  

have been  asccjbed  to  A sia , a re  A .  F orskoU i an d  A .  A s ia t ic a ; th e  form er, a c co rd 
ing  to  D una l, a  varie ty  o f th e  la t te r , w h ich , acco rd ing  to  M r. B row n, is  on ly  A n o n a  

m u r ic a ta .

T h re e  spec ies  o f A n o n a  hav ing  been  p erfec tly  n a tu ra liz ed  in In d ia , an d  A .  i hcrinutUa, 

so m uch  lau d e d  b y  H u m b o ld t, flourish ing  in  th e  B o tan ic (hardens, b o th  o f C a lcu tta  and 

Saharunpore, th e re  is no d o u b t th a t  o th e r sp ec ies , su c h  as  A .  p a lu s tr i s  am i. s y lv a tk a ,  

m ig h t also b e  in tro d u ced  in to  In d ia  ; to  th ese  m ig h t also be ad d ed , M o n o d o ra  v iy r i s tk a ,  

or A m erican  n u tm eg , as i t  is  '’c a l le d ; as w e ll a s  X y lo p ia  sericea , w h ich  b ea rs  a  fru it 
w ith  th e  flavour o f p ep p e r, an d  h a s  a  b a rk  from  w h ich  co rdage m ay  be p re p are d .

B esides th e  p lea sa n t-ta s ted  fru it, for w h ich  th e  sec tio n  w ith  concrete  ca rp e llu  is best 
know n, o thers o f th is  fam ily are  re m a rk a b le  for possessing  a  bark  w ith  ac rid  an d  aro 

m atic p ro p erties , partic ip a ted  in  b y  th e ir d is tin c t c a rp e lla  ;  h en c e  b o th  hav e  b ee n  used 

in In d ia  an d  A m erica in  m ed icine , an d  th e  fru it o f  U v a r ia f e b r i fu g a .  a c co rd in g  to  H u m 

bold t, a s  a  cu re  for fevers. F ro m  th eir a rom atic p ro p e rtie s , th e  see d  o f  som e have been . 

used as c o n d im e n ts ; th u s , th e  d ry  fru its  o f U n ona  a r o n ia tk a  a re  sa id , b y  P rofessor 

B indley , to  be th e  P ip e r  J E th io p k u m  o f th e  shops. U n o n a  J E lh io p k a ,  a n  A frican  p lan t, 

m ost like ly  afforded  th e  old P ip e r  X i th io p k im ,  p ro b a b ly  th e  F ilJ il-o o kS o u d im , Soudan  
pepper, desc ribed  b y  P ers ian  au th o rs . I t  is  n o t g en e ra lly  kno w n  th a t  the leaves o f 

A no tia  squam osa  have a  heavy d isag reeab le odour, a n d  th e  seeds con ta in  a  h igh ly  acrid

princip le
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p rin c ip le  fa ta l to  insects, on  w h ich  ac co u n t th e  natives of In d ia  use th em  pow dered  and  

m ix ed  w ith  th e  flour of or C ic er  A r ie t in u m ,  for occasionally  w ashing  th e ir  hair.

5 . M E N I S P E R M A C E ^ .

T h e  p la n ts  o f th is  fam ily are  confined ch ie fly  to  th e  trop ics, bo th  o f A sia an d  A m erica, 

though  a  few  stragg le  bey o n d  th o se  lim its . W e m ay  ex p e c t them , therefore , to  be 

ib u n d a n t  in  th e  easte rn  is lan d s, an d  b o th  th e  In d ian  a n d  M alayan  P en insu las, 

w hence th e y  ex te n d  to 3 1 “ o f N .  la titu d e , bo th  in  th e  open  p lains from th e  general 

un ifo rm ity  o f  tem p era tu re , an d  in  th e  close vallies found a t  th e  foot o f th e  h ills . M an y  
o f th e  sam e species, indeed , are found over th e  w hole coun try , a s  C occulus v illo su s, 

co rd ifo liu s , an d  R o .rb u rg h ia 7 iu s . C . la u f ifo l iu s  is  found in  th e  sam e latitudes, b u t  on ly  
in th e  h ills’, a t  elevations o f from  3 ,0 0 0  to  5 ,0 0 0  feet. S pecies of C issam pelos  also, as

C . co n v o lvu lacea , a n d  h ern a n d ifo lia , have th e  sam e e x te n t o f distribu tion , and  are enabled 

to su p p o rt th is g re a t ra n g e  o f d ry n ess  a n d  m oistu re b y  possessing large fleshy roots. 
As one spec ies  o f th is  g en u s  h as  b een  found-in  S iberia , so is  th e re  one indigenous to  the 
H im alayas. T h is is C . ohlec ta  o f W a llic h  (p e rh ap s  C . h ir s u ta l  B u ch .), b u t  o ther genera  of 

this fam ily  are m ore in terestin g , as show ing  th e  analogy- b etw een  th e  F lo ra  o f th e  
H im alay as  an d  th a t  o f C h in a  an d  Ja p a n . S ta w ito n ia , a  gen u s originally  c o n stitu te d  of 

on ly  a  sing le C h inese species, h as  th re e  m ore species in  th e  H im alayan  m ountains. 

A', la tifo lia  and  a n g u s tifo U a , figured  b y  D r.W allich , T en t. F I. N ep. t .  14 and  15, I  have 

found as  fa r  north  as  31 “ o f  la t .,  a t  elevations o f from 5 ,000  to  6 ,0 0 0  feet, in  cool and 
shady situa tions. S .  B r u n o n ia n a  is  found in  S ilhe ti S pecies o f th is  genus, therefore, 

ex te n d  along  th e  w ho le t ra c t  of th ese  m oun ta ins from th e  la t te r  p lace  to G u rh w al. In  
the m oun ta ins o f S ilh e t also  is found K a d s n r a  Ja p o n ic a , show ing ano ther po in t o f analogy  
w ith  th e  F lo ra  o f th a t  is la n d . S o  closely  is SphcErostcm m a  allied to  th is genus, th a t  
th e  tw o  species o f th is  g enus, figured b y  D r . W allich , T en t. F I. N e p ., w ere originally  

re ferred  to  K a d m ir a . S .  g r a n d ifio ru m  I  h av e  found w ith in  th e  H im alaya , on th e  slope 
o f  M ussooree and in  th e  deep  vallies a t  th e  foot o f th e  C hoor M ountain , generally  near 

w a te r, w h e re  th ere  is w a rm th , m oisture, an d  considerable sh ad e  from, th e  lu x u rian t 
vegetation . T h e  o th e r species are found in N epal a n d 'th c  m ountains o f Java .

T lie  re la tion  o f A lcn isp en n a c ea :  to  B crberidea: has been poin ted  o u t by bo tan is ts , b u t 

it seem s m uch less in  s tru c tu re  th an  in  th e  possession of sim ilar properties. T h e  bark  
and  w ood of m any species o f bo th  orders are o f a  yellow  colour an d  b itte r tas te , and  
used  as ton ic and  febrifuge m edicines, w h ile  th e  berries o f  several o f th e  A h n is p trm a c e a ,  

like th o se  of m any of th e  B c rb e r id e a , arc ed ib le , though an  ac rid  poisonous or b itte r 
p rin c ip le , calle<l P icro to .r iiic , is  no d o u b t deposited  in  C o ccu lus  In d ic u s , th e  seed  of
C . su b ero su s , as w ell as in those o f C . J ia v csce n s  an d  C . la cunosus, both used  in  the 

e a s te rn  islands for poisoning fish. C occttlits  p a lm u tu s ,  affording th e  w ell-know n C olum bo 
m ot, h a s  been  grow n a t  M adras, an d  m ig h t b e  in troduced  genera lly  into In d ia , as far a t  

le a s t  to  th e  n o rth w a rd  as i t  now  grow s to  th e  so u th w ard  o f th e  L ine, w here C . co rd ifo liu s , 

th e  G a la n c h a  o r G ilo h , is ex tensively  u sed  as  a  ton ic and febrifuge, containing, like  th e  
■ C olum bu,
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C o h m h a , a  b itte r  p rincip le,-til con junc tion  w ith  s ta rc h . T h e  la t te r  is  s e p a ra te d  b y  th e  

Indian H uke^m s, a n d  p re scrib ed  in  various d iseases, b u t  c a n  b e  u se fu l on ly  as a  

dem ulcen t. A s C . p la ty p h y l la ,c m e r a s c e n s  an d  o v a l fo U a ,  on a c c o u n t o f th e ir  b itte r 

principle, a re  used  b y  th e  B razilians for th e  cu re  o f in te rm itte n t  fever, so are C occu lus  

p elta tu s , -crispus  an d  F ib va u re a  em p lo y ed  b y  th e  M alay s in e a s te rn  countries fo r th e  
sam e p u rpose . T h e  la t te r  is th e  F ib r a ^ r ta  t'm c to ria  o f  L oure iro , w h ich , lik e  C» 

f im e s c e n s , besides its  b it te r  p rinc ip le , y ie ld s  a  yellow  co lour to  w a te r, C . cr ixp u s  

is considered n e a rly  as pow erfu l a s  P e ru v ia n  b a rk . In th e  cu re  o f  in te rm itte n t fever. 

Cissavnpehs. P a r e ir a ,  y ie ld in g  th e  P a r e ir a  b ra v a , m ig h t n o  d o u b t be g row n  in  In d ia , if  

th e  .indigenous species, a s  C . co n v o lvu lacca , u se d  b y  th e  natives in m edicine , do n o t 

possess sim ilar properties, a n d  afford an  efficient su b s titu te , as C . M a u r i t ia n a ,  also an  

Ind ian  species, d o es  in th e  Is le  o f  F ran c e . T h e  b erries  o f  C occu lus  L im a c ia  a re  sa id  b y  

Loureiro to  be ac id  a n d  ed ib le , as a re  those o f  C. ce b a tku , desc ribed  by  F cnskol a s  hav ing  

an  acrid  ta s te , b u t  from th em  a  s p ir i t 'is  d is tilled , c a lle d  th e  roo t

o f C issa m p d o s obtec ta , I  found used  for th e  sam e p u rp o se  in  th e  m o u n ta in s  o f  G u rh w a l. 

T he fru it o f bo th  species o f S ta u n tm ia ,  as w e ll a s  o f  S phcerostem m a g ra itd ifio ru ru , a re  

ea ten  b y  th e  H ill p eo p le  in  th e  H im alay a s . T h e  species o f b o th  th e se  g en e ra  w ou ld  

form desirab le add itions to th e  g a rd en s  o f  E n g la n d .

G. B E R B E R I D E ^ .

T he Berheridece  have been  sa id  to  b e  a llied  to  th e  J \Ie n isp erm a ce a , n o tw ith sta n d in g  

th e ir single ovary, w h ich  is  a sc rib ed  b y  D e C an d o lle  to  th e  o th ers  h av in g  becom e 

abortive, as h ap p e n s  in  R a n u n c u la c e a ,  w ith  th e  sin g le  s ty le d  species o f F d p h m u t n  

A c ta a ,  and  o f w h ic h  th e  H im alay a n  P a o n ia  affords a n  additional in s ta n ce . T h e  re la tion  
to  P odophylkcB  is v e ry  ev ident. T h e  B erberidea ; a re  chiefly  confined to  th e  te m p e ra te  

zone o f th e  n o rth e rn  h em isp h ere ; few  have b een  found  in  In d ia  or its  m o u n ta in s , and  

th ese  all belong  to  th e  genus B e r b e r is , o f  w h ich  sp e c ie s  ex te n d  from  th e  so u th e rn  p a r ts  
o f Europe a long  C au ca su s a n d  H indoo-koosh  to th e  H im alay a s , b u t  are  a lso  found on th e  
N eelgherries , as w ell as on  th e  m oun tains o f S o u th  A m erica, even to  th e  S tra it  o f 
M agalhaen.s. O f  th e  sec tion  w f th  p in n ate  leaves fo rm ing  th e  genus jM a h o n ia  o f  D e  

C andolle, spec ies  are  found in  N o rth  A m erica, J a p a n , an d  th e  H im alay a s , from  S iih e t 

to  th e  S u tle j in G u rh w al. I  have g en e ra lly  seen  B .  N e p a le n s is  a t  e lev atio n s  o f  5 ,000  
and  6,000 feet, in  shady  situ a tio n s  freq u en tly  a tta in in g  a n  elevation  o f  tw e lv e  fe e t. 

T hough  w e have th is  sec tion  ex te n d in g  from  25* to  4 6 “ o f  N . la titu d e  b o th  in  th e  N e w  

a n d  in  th e  O ld  "W orld: to  show  th e  influence o f elevation  in  c o u n te ra c tin g  th e  effect* 
o f latitude , B .  N ep a len s is  is also found on th e  N e elg h err ies  in  11“ o f  N . la t i tu d e .

U n d e r M enispe iinacecE  som e o f th e  properties o f th is  trib e  have b ee n  h in te d  a t :  it  m ay 

b e  ad d ed , th a t  as B a r b e r r ie s  from  con ta in ing  m alic  ac id , a re  in  E u ro p e  u sed  fo r their 

m ild  as ttin g en t ac id , an d  su b s titu te d  in som e n o rth e rn  c o u n tr ie s  for th e  lem on trib e , so 
do  th e  fru it a n d  leaves o f  th e  In d ian  species possess th e  sam e ac id  p roperties  ; 

w h e n  ripe, th e  fru it  o f all is  e a te n ;  and  o f one sp ec ies , B ,  a r is ta ta  m oreover d ried  by
th e

    
 



B crheri^ea.'^ THE* H I M A L A Y A N  M O U N T A I N S . 63

th e  H il l  peop le  as ra isins, a n d  se n t d o w n  to  th e  p la ins. T h e  root an d  w ood b e in g  o f  a  

d a rk  y e llo w  colour, form ing th e  d a r -h u ld  (ye llow  w ood) o f P e rs ian  au thors, a re  u sed  as 

a  d y e , a n d  b e in g  b itte r  an d  a  li tt le  a s trin g e n t, a re  also, a s  w e ll as th e  bark , em ployed  in 

m ed ic in e . T h e  varie ty  o f B -  A s ia tic a  found  on  th e  N eelgherries, and  c a lle d  b y  M . 

L esc h en a u lt d e  L atour B .  t in c to r ia , from  th e  u se  to  w hich  i t  h as  been  ap p lied , has,* 

by  th e  ex p e rim en ts  o f  M . V a uquelin , b e e n  p roved  to  be inferior to  few  woods for dyeing  
a  y e llo w  colour.

T h e  w ood a n d  b a rk  o f th e  H im alayan  species o f B arb e rry  are  no t on ly  u sed  sim ply  

i n  In d ia , b u t  a n  e x tra c t  is p re p are d  from th em , w hich  is to  b e  found in  every  bazar, 

a n d  d esc rib ed  in  a ll th e  w orks-on M ateria  M edica . T h is is p re p are d  by  d igesting  in  

w a te r  s lic ed  p ieces o f  th e  root,- stem , and  b ra n ch es, o f any  of th e  species of B arb e rry , in 

a n  iro n  vesse l, bo iling  for som e tim e, s tra in in g , an d  then  evaporating  to  a  p roper con- 

sistence^,. T h is e x tra c t  is  m u ch  em jdoyed  in  In d ian  m edicine , and  every w here know n 

b y  th e  nam e o f r tiso t. O f  th is  th e  A rab ic synonym e is I l o o z i z ,  an d  th e  G reek  is  said 

to  be loo fyon  w h ich  I  have no d o u b t should  have been w ritte n  lookyon , as the 

le tte rs  f  i—> an d  k  j ,  in  w r itin g , differ on ly  in  th e  first hav ing  one, and  th e  o th e r tw o 

d iac ritic a l po in ts p laced  over i t ; and  th e  one is  therefore freq u en tly  confounded w ith  the 

Other b y  transc ribers’, p a r tic u la rly  in  w riting  foreign w ords. T h a t th e 'ta is ta k e  has been  
m a d e  h e re  is  ev ident from  th e  descrip tion  a ttac h ed  to  H ooziz b ein g  alm ost a  lite ra l 
tran sla tio n  o f th e  L ycium  (Xvxwi') o f D ioscorides, lib . 1. c . 133. w here tw o  k in d s are  

desc ribed , an d  th e  Aux/ci' nhKoy considered th e  b est. T he first, o r th a t  w h ich  w as th e  

produce  o f  L y c ia  a n d  C app^idocia, is  considered  b y  D r. S ib th o rp  to  have been  p rocured  
from l l h a m n u s  in f ic to r iu s .  I n  In d ia , w h e re  every  th in g  h as  rem ained  for so m any 

cen tu ries  w ith o u t a n y  ch a n g e, i t  is p ro b a b le  th a t  in th e  m o st ancien t, a s  in  th e  

p re se n t tim es, H o o z iz  h indee , o r L y c iu m  In d ic u m , w a s procured  from  th e  several species 
o f  B e r b c r is , w h ich  are  ind igenous to  th e  H indoorkoosh  an d  H im alayan  M ountains.*  

T h e  r i s o t  is  m u ch  used  b y  n ativ e  p rac titioners  a s  an  e x te rn a l applica tion , 1?oth in  th e  

in c ip ien t an d  advanced  s ta g e ,o f  o p h th alm ia; i t  is frequen tly  also em ployed b y  E uropean  
p rac titio n ers , e ith e r alone , o r w ith  eq u a l p a r ts  o f opium  an d  a lum  ru b b e d  up  in  w a te r, 

an d  a p p lie d  round  th e  ey e . I  have seen  i t  p a r tic u la rly  useful w h e n  th e  acu te sym ptom s 

have subsided , an d  th e  e y e  is  so m uch  sw oln as to  p re v en t th e  effectual app lica tion  of 
a n y  o th e r rem edy . B y  o n e  surgeon o f ra n k  a n d  experience  i t  w as found p a rtic u la rly  

usefu l in  th e  ophthalm ia, w ith  w h ich  th e  E u ro p e an  soldiers w ere afflicted on th e ir re tu rn  

from  E g y p t ;  an d  M r. P la y fa ir , th e  tran s la to r o f th e  T ale ef-S h u reef , says, th a t  i t  is 
p e rh a p s  th e  best app lica tion  in  o p h thalm ia  ever u sed .

T h e  m o s t rem arkable a n d  best-know n In d ia n  species o f B e r b e r is , a re  B .  N ep a len s is , 

w h ich  is considered to b e  th e  sam e as th e  H e x  Ja p o n ic a  o f T h u u b e r g ; B .  W a llic h ia m ,  

P L  A s. R a r .  t .  243 ; B .  A s ia t ic a , o f w h ich  B .  t i /ic to r iu  is considered  by  D e C andolle  to 
b e  o n ly  a  v a r ie ty ; an d  B .  a r is ta ta . T o  th e se  a  new  species from  K unaw ur has been

added .

a Paper on the Lycium of Dioscorides in the forthcoming part of the Transactions of the Linnean Society.
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added . U n d e r B .  a r is td ta , I  conceive tw o  species, o r a* le a st tw o  su c h  very  d istinc t 
varieties have b ee n  included , as to re q u ire  p a rtic u la r no tice. T h e se  are  d istinguished  
by  th e  natives, a p t  to  confound th in g s to gether, by  th e  nam es k u s h m u l  a n d  c h i tr a . T he  

former, grow ing  a t  as low  elevations as 3 ,000  feet, an d  th ere fo re  ea sily  acclim ated  in th e  

.plains of In d ia , h as  th e  leaves and  b ranches p a le r co lou red , m ore th o rn y , flow ers n u m e

rous, racem es erec t, appearing  ea rlie r in  th e  season  an d  hav in g  less  p le a sa n t tasted  f r u i t : 
w hile c h itra , w h ich  I  conceive to  b e  th e  tru e  B .  a r is ta ta , an d  hav e  n o t found below  5,000  

feet o f elevation , w ith  b row nish-coloured  b ran ch es, sm ooth , sh in ing , alm ost en tire  leaves, 

each flower m u ch  larg e r th a n  th o se  of h is h m u l ,  th o u g h  less  num erous, on each  o f th e  
drooping racem es. T h e  fru it o f th is  species, as w ell as th a t  o f B .  N ep a lcn s is , is d ried  as 

raisins are in th e  su n , and  sen t dow n’to  th e  p lains for sale.

1. B erh eria  a r i s t a ta ;  D.C. Syst, Veg. 2. p. 8. spinis infimis S-partitis superioribus simplicibus com- 
pressis busi vix bideiitatis, follis 4-6 fasciculatis viridibus obovatis oblongisve nitidis basi attenuatis 
integerrimis spinuloso-dcntatisve, racemis 15-floris nutantibus folio longioribus, pedicellis ssepe trifidis 
tri^oris, squaniulis rotundatis, owariis subpilosis, baccis oblongis utrinque acutis.—B .  a r i s ta ta ;  D .C .  
Syst. Vcg. 2. p. 8. Frod. 1. 108. W all Cat. N. 1474 ex parte. B .  c h i tr ia , Don Prod. FI. Nep. 204- 
Hooker Ex. Flora t. 98.

Hab. Jurreepanee to Mussooree and Choor Mountain 5,000 to 8,000 feet of elevation ; flowers in 
May. Hill-name C h itra . •

Arab- A m b u r h a r e e s ; Pers. s i r i s h k ;  wood—d a r - h u ld  and dar-chob- Extract h o o s iz .  Hind, ruaot.

2. B . L y c iu m ;  spinis 3-partitis conicis, foliis 5-8 fasciculatis paDidis coriaceis venosis oblongis 
lanceolatis v. obovatis basi attenuatis mucronatis, marginibus spinuloso-dentatis v. iiuegris, racemis20- 
floris erectis patulis demum (frnctificatione) pendulis, pedicellis longis simplicibus, floribus parvis, sqiia- 
niulis lanceolatis, ovariis glabris tetraspermis, baccis ovatis utrinque obtusis.—B .  tio r ib u n d a . Wall. Cat. 
1474? Keniaon. A n  B .  ang u a tifo U a . Ki>xb. FI. Ind.2. p. 185?

Hab. Rajpore to Mussooree, or from 3,000 to 7,000 feet of elevation; also from Nahn to Choor; 
flowers in April. Hilt-nanie K u s k m u l ,  chiefly employed in Gurhwal and Sirmore for making ru so t.

3. B .  K u n a w m 'e n s i s ; spinis tripartitis foliis subtequantibus, fnliis internodiis longioribus 4-5 fas
ciculatis ovato-lanceolatis’ mucronatis spinoso-serratis, summis integris, panicula sa-pe foliosa foliis 
duplo longiore su'berecta, pedicellis S-v-S-lloris, bracteolis subulatis.

Hab. Kunawur.

7. PODOPHYLLEiE.
T he P o d o p h y lte a , from  w hich ' have been  sep a ra te d  th e  n y a ro p e u m e a : , w ere cousiuerea 

to be en tire ly  an  A m erican  fa m ily ; b u t  D r.W allich 's  an d  ano ther

species,have show n th a t  th is is  a  fam ily  w ell c a lcu la ted  to  in d ica te  t^ e  an a lo g y  betw een  
th e  F lora of th e  H im alayas and  th a t  of IVort.h A m erica. P .  p e l ta t im  e x te n d s  in  th e  la tte r 

from SS"* to  45* of N . la t. P .  E m o d i  w as found b y  D r.'W allich  in  N e p a l an d  K em aon, 

and  b y  m y self on th e  Choor M ountain,' a t  an  elevation  o f 10,000 fe e t, w h e n ce  i t  ex tends 
to  C ashm ere . T he second species, w h ich  I  found on K e d ark a n ta , a t  ■an elevation of 

J 2 ,000  feet, in a  m oist and  sh ad y  situa tion , in  co m p a n y  w ith  a  species o f  T r iU iim ,  I  have 
ca lled  P .h e x a n d r u m  ;  i t  differs in  hav ing 'on ly  four p e ta ls , an d  s ix  s tam en s , th e  leaves 
3 or 5-lobed, w ith  th e  lobes narrow  acu te  and  se r ru la te  tow ards th e  ap e x . T he num ber 

o f stam ens o f th is  species m akes it  correspond w ith  th e  sh ru b b y  B erb crid ea :, and  th e  num 

ber o f floral envelopes w ith  th e  herbaceous p la n ts  o f th e  sam e fam ily , and  in' bo th
particu la rs

    
 



T H E  H I M A L A Y A N  M O U N T A I N S .

particulars with E p im e d h m  h ex a n d ru m . I know not if the Himalayan P o d o p h y llu m s  

possess any of the properties ascribed to the American species, but this could be easily

8. X Y M P H ^ A C E ^ .

T h is  very  n a tu ra l  o rder has b ee n  observed b y  botanists no t to obey  th e  general law  of 
th e  sam e spec ies  o f aq u a tic  p lan ts  b e in g  found in th e  m ost d is ta n t regions, as each  

p a r tic u la r  sp ec ie s  appears  to  b e  confined to  o n ly  a lim ited range of territo ry . In d ia  is 

c e rta in ly  th e  h ea d -q u ar te rs  o f th is  fam ily, as species of all th e  genera, except of N u p k a r ,  

are  found in  i t ;  as o f  N e lu m b iu m , E u r y a le ,  B a r c la y a  in  R angoon , an d  of N y m p h a a ,  a 

g re a te r  n u m b e r o f species th an  in  any o ther coun try . T hese all require elucidation  

from  re cen t specim ens. T h e  order N elum bonecs  has been  form ed o f N elu m b iu m , and  
i ts  sp e c ie s ; o f  these N .  sp e c io s im , un less, as D e C andolle  suspec ts, th a t  several species 

b e  confounded  u n d e r one nam e, is ce rta in ly  an  excep tion  to  th e  N y m p h a a c e e  being 
re s tr ic ted  to a  lim ited  sphere , as it  is fo u n d  from  Java  u p  to  th e  m ouths of th e  V olga, 
a n d  in  th e  in term ed ia te  coun trie s, as in  ev ery  p a r t o f In d ia , w ith in  th e  Hills n ea r S a - 

b a thoo , in  P ers ia , an d  form erly in E g y p t. N o th in g  can be m ore sp lend id  than to see the 
sh ee ts  o f w a te r covered w ith  th e  large p o p p y -lik e , rose-coloured flowers o f this beautifu l 

p la n t. E u r y a le  fe ro xv iz .&  found by  Lord  V a lencia , now  th e  E a r l o f M ountnorris, betw een  
L uciiow  an d  th e  foot o f th e  H ills , and  b y  D r . R o xburgh  in  th e  lakes of T ipperali and  

C h ittag o n g , w here it  is p ro b a b ly  ind igenous, as i t  has a  spec ia l B engalee nam e. I  

have m et w ith  it in th e  jh ee ls  beyond S ah aru n p o re , b u t i t  h as  no doubt been  in tro 
d u ce d  th e re , as th e  n am es given it are gynonim ous w ith  S o u th e rn  N ym pheea  and  p u r p le  

N e lu m b iu m . I t  is m en tioned  b y  S ir G . S ta u n to n  as occurring  in  th e  province of 
K ian an g , an d  b y  th e  C hinese m issionaries, i t  is  said to  have been  introduced  into C h ina 
for 3 ,0 0 0  y ea rs . I t  m ay, how ever, be one o f those p lan ts  w h ich  belong eq u a lly  to  

C h in a  an d  In d ia . T lie species of N ym p h e e a  are found in every  p a r t  o f In d ia , from 8 “ 
to  32® o f  N . la t . ,  and  alm ost th e  sam e species in  th e  m ost rem ote p a r ts  of the country , 
w ith  th e  excep tion  o f th e  re d  varieties o f N ,  r u b r a ;  b u t  a  new  species has been 

b ro u g h t m e from  C ashm ere . T he o ther species are found both  in th e  southern  and 

n o rth e rn  hem ispheres, in th e  form er as fa r as 34® o f S . la titu d e  a t  the C ape and in 

M adagasca r. T o  th e  no rth  o f th e  line th e y  are found in  every la titu d e  up  alm ost to the 
a rc tic  circ le , b u t  th e  sam e species are no t found to  e.xtend over a  w ide space of territo ry .

The seeds of N e lu m b iu m , E u r y a le , and of several species of N y m p h a a ,  being farina
ceous, are eaten by the natives of India, either in a raw state, or after having been 
roasted in heated sand. They are also prescribed by their physicians as diet in some 
diseases. The stalks both of the leaves and flowers dried, form one of the articles in 
their prescriptions of what they call cooling medicines. They are said also to be a 
little bitter, and may therefore be also useful as tonics. The rh izo m a ta  or creeping 
stems, commonly called roots, are also eaten as in China, either boiled or in their 
curries, as well as the little farinaceous tubers, which are found nestling among the 

K radicles.
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radicles, and wliich are generally employed for procuring young plants. It is not 
uninteresting to remark, that the Egyptian mode of sowing N e lu m b iu m  sp ec io m m , the 
Egyptian bean of Pythagoras, b a k la  koobtee, Coptic bean of Persian authors, by enclosing 
it in a ball of clay before throwing it into the water, is still practised in India.

9. P A P A V E R A C E ^ .
T he P a p a v e ra c e a  inhab it every  p a r t  o f  E u ro p e , a n d  th e  n o rth e rn  p a r ts  o f A sia : one 

species ex tends as  fa r north  as M elville Is la n d , and  som e n ew  genera, as E sc h sc h o ltz ia , 

have been  la te ly  discovered in  C aliforn ia. W e  do  no t find  th em  form ing a n y  portion 
o f the F lo ra  o f th e  p la ins  o f In d ia , b u t  A rg e m o n e  M c x ic a n a  is so n atu ra lized  every 

w here as to  appear ind igenous, an d  th e  P o p p y  form s so ex tensive an  a r tic le  o f cu ltiva
tion , as to  y ie ld  a  revenue o f n ea rly  tw o m illions a n n u a lly :  a re m a rk a b le  in sta n ce  of 

th e  benefits to  b e  derived b y  one co u n try  from acclim ating  th e  p roductions of another, 

w hen its ow n c lim ate, soil, &c. are favourable for th e  a t te m p t. T h e  P o p p y  w as probab ly  
in troduced  in to  In d ia  from P ers ia , as th e  com m on In d ian  nam e is one o f th e  P ers ian  

nam es for th e  p o p p y -h e a d ; an d  th e  A rab ic k h u s k k h t is h  is p ro b a b ly  th e  original o f  som e 

o ther o f th e  A siatic  synonim es, p e rh ap s  even o f th e  S an sc rit chosa. O p ium  is desc ribed  
in  Ind ian  w orks on M ateria  M edica, u nder th e  n am e afeeoon, ap h im , ev id e n tly  derived 

from th e  G reek ; a p a yn a m  is given b y  D r. A inslie as th e  S a n sc r it nam e. B o th  th e  w hite 

and  red varie ties are  to  b e  found cu ltivated  in  In d ia , an d  both  y ie ld  op ium  o f an 
excellen t qu ality . T he w hite is genera lly  cu ltiv a ted  in  th e  p lains, an d  th e  re d  J have 
seen a t C how rass in  th e  h ills , a t  7 ,000  fee t o f elevation . P .  dub h a n  a n d  varieties 
o f P cipaver R h o e a s  a re  found in  th e  gardens o f N o rth e rn  In d ia , hav ing  been  in tro 

duced  by e ither or b o th  it.s E n g lish  and P ers ian  conquerors. T h e  spec ies  w h ich  F 

have nam ed P .  g la b r u m , closely a llied  to P .  C a u ca sicu m , is th e  only  one o f th e  genus 
P a p a ve r  w h ich  ca n  be said to belo n g  to th e  F lo ra  of In d ia , as I  have found i t  in 
several p laces in  th e  corn-fields in  th e  h ills , a t  elevations o f from 5 ,000  to  7 ,0 0 0  feet. 

T he H im alayas, how ever, possess th ree  species of th e  g en u s M econopsis , o f  w hich  the 
o ther species are found in th e  co lder p a rts  o f E u ro p e  an d  in  N o r th  A m erica.

T he valuable n a tu re  o f opiuip, w h e th e r considered  as a  m edicine , or a s  a n  ar tic le  o f 
com m erce, is  too w e ll know n even to  be alluded  to  here, w ere it  no t for th e  prevalence 
of th e  idea, th a t  E a s t- In d ia  opium is alw ays, an d  som e seem  to  th in k  n ecessarily  infe
rior to  every o ther. T h is opinion h as  originated in th e  opium , w h ich  is  th e  produce 
o f P a tn a , being  th e  b est know n in  E u ro p e , and th a t  upo n  w h ich  ex p e rim en ts  have been 

principa lly  m ade. T h is is no d o u b t o f  an  inferior q u a lity , in  som e m e a su re  perhaps 
ow ing  to  th e  c lim ate  of the Low er P rovinces n o t being  so favourable for its  c u ltu re  as 

som e others, b u t  a  g re a t deal more to  th e  m ode o f p re p ara tio n , an d  e\ien adu ltera tio n , 
to w hich  the P a tn a  opium  is understood to be freq u en tly  s u b je c te d : b y  w h ich , though 

rendered  inferior a s  a  m edicine, i t  becom es m ore p a la ta b le  lo  th e  C h in e se , its  principal 
consum ers. T h a t m u ch  be tte r opium  can how ever be m ad e  a t  P a tn a  th a n  w a s formerly 

th e  case, is evident from th e  g rea t im provem ent w h ich  has o f  la te  y ea rs  tak e n  p lace in
the
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th e  m an u fa c tu re  o f opium  a t  th a t  p lace , so th a t  D r. T hom son m entions in  h is la te  w ork, 
“  T h a t  som e specim ens of th e  B engal op ium  have been  la te ly  se n t to E u ro p e , w h ich  in 

“  ap p e ara n ce  e q u a l th e  b est T urkey  o p ium .”
I n  a  p ap e r b y  D r. S m y tta n , in sp ecto r o f opium  a t  B om bay, la te ly  re ad  before the 

M ed ica l S o cie ty  o f  C a lcu tta , an  ac co u n t is  given of th e  varie ties of E a s t-In d ia n  opium , 

a n d  a  com parison  d ra w n  betw een th e  q u a n ti ty  o f m orphia afforded by  B en g a l, M alw a, 
a n d  T u rk e y  o p iu m  respective ly , from a  series o f experim ents m ade b y  h im se lf an d  D r. 

M ax w ell a t  B o m b a y , and  b y  D r. Jam ieson  in  C a lcu tta . D r . S . observes, th a t  good 

T u rk e y  opium  is sa id  to  con ta in  n ea rly  th ree tim es th e  q u a n tity  o f m orphia found  to  be 
p ro c u rab le  from  th e  p ro d u c t o f th e  B en g al provinces. T he b e s t  p roduce o f th e  M alw a 

d is tr ic ts , h e  adds, differs from B engal op ium , bo th  in  ap p earan ce  and q u a lity , q u ite  as 
m u c h  as  th e  T u rk e y  op ium  d o e s ; an d  th a t  w hile  th e  la t te r  y ie lded  6^ p e r cen t, of 

m o rph ia , th e  M alw a afforded 6 p er c e n t.,  th e  B engal ab o u t h a lf  as m uch , b u t  some 
fine specim ens o f  B are illy  opium , no less  th a n  p er ce n t, o f m orphia. S ti l l  fu rthe r 
to  th e  n o rth -w est th a n  B a re illy , I  m ade som e opium  a t  S ah arunpore , w h ich  in  colour, 
sm ell, a n d  genera l app e ara n ce , re sem bled  th e  T u rk ey , or ra th e r  P ersian  opium , m ore 

closely  th a n  a n y  th a t  I  have seen. T h e  opium  cu ltivated  in  th e  hills, as also  th a t  in the 
p la ins  o f th e  Seik  c o u n try , is also, w hen  u n ad u lte ra ted , o f a  superio r qu ality . In d e ed , if  

i t  w ere an  objec t to  m ak e  th e  b es t opium  for th e  E uropean  m ark e t, th e re  is  no doub t 
th a t  M alw a  and  th e  no rth -w estern  provinces of Ind ia  w ould  be b es t su ite d  for th e  

ex p e rim en t, as th e  c lim ate  du rin g  th e  season of cu ltivation  m ost n ea rly  resem bles th a t  of 

th e  p rovinces w here th e  b es t P ers ian  (com m only ca lled  T u rk ey ) opium  is m ade.
P a p a v e r  gU ihrum ,; capsula glabra obconica, caule ramosissimo nuiltifloro glaberrimo, foUis glaucis 

pinnatisectis, segmentis lanceolatis integris dentatisve seta terminatis.—P la n ta  pedalis bipedalisve. 
P .  C a u c a s ic o  affinis.—C o ro lla , calyxque caducissimi, P .  R k t e a d is  magnitudine et colore.—C a p s u la  
obconicffi elongate.—S t ig m a ta  5-7 radianha.—Hab. Coin-fields on the terraced mountain sides of the 
Himalaya, at elevations of from S,000 to 7,000 fee t; flowering in April and May.

M e c o n o p s is  acwfec^a, caule erec1» sulcatout planta; omni parte aculeato. foliis longepetiolatis oblongis 
dccurrentibus subpinnatisectis sinubus obtusis, floribus axillaribus solitariis terminalibusve paniciilatiSj 
capsulis oblongis utrinque acutis dense aculeatis. (T ab . 15, plant in flower, and a specimen in seed.) 
—Hab. This plant is common on the Choor and Kedarkanta, as well as in Kunawur, and has also been 
brought me from Peer Punjab The ro o t is long and tapering, ^ t e m  ascending, erect, from one to 
two feet in height, leafy, furrowed, and like every part of the plant, except the petals and stamens 
<Iensely aculeate. The le a ve s  long-petioleci, oblong, subpinnatifid, ivitb irregular and obtuse sinuses, 
frequently decurrent on tlie petioles, upper ones sessile. P etio le s  broad arid sheathing at the base. 
P lo v e r s  axillary and terminal, often in the axillje of all the leaves, long peduncled. C a ly x  2-sepaled ; 
s e p a ls  roundish-oval, caducous, aculeate. P e ta ls  4 , obovate roundish, red. S ta m e n s  very numerous; 

J i ln m e n ts  capillary; a n th e r s  oblong, inserted by the base; o v a ry  ovate, pointed, aculeate. S ty le  
half the length of tlic ovary ; after the flower has fallen, it becomes elongated and twisted. S tig m a s  
I, oblong, united into a c^ ita te  head. C a p su les  oblong, tapering toward.s both ends, 1-celled. P la c e n ta  
ribbeti iiUcrvalvular; va lve s  4 to 5, separating from the placenta; at the apex of the capsule for the 
escape of the seeds. S e e d s  numerous, minute.

10. F U M A R I A C E ^ .

T h is  fa m ily , com m on in  th e  tem pera te  p a r ts  o f th e  northern  hem isphere, is, like others 
o f th e  sa m e  lo ca lity , com m on in th e  H im alay a s  from N epal to  Cashm ere, w here

K 2  about
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about fifteen species of C o ryd a lis  have b een  found, as w ell as D r .W a llic h ’s  new  genus 
D a c ty lica p n o s, d istinguished b y  having  indeh iscen t fru it, or fleshy , ob long , aiibcylindric 

berries. T h ere  is another b ica lc a ra te  p lan t o f th is fam ily in  th e  H im alay a s , w hich  being  
cirrhose and sca n d en t, resem bles th e  la s t, as w ell as A d lu m ia , in  h a b i t ;  from  th e  la tte r, 

it  differs in n o t having  its four pe ta ls  u n ited  into one, an d  from th e  form er in  having  a  d ry  

oblong-acum inate, siliquose fru it, w h ich  is m any-seeded , an d , w h e n  rip e , opens w ith  
an  elastic , spring . W ith  D k l y t r a  i t  agrees in  th e  p a rts  o f fructification , b u t differs 

en tire ly  in  its cirrhose scanden t h ab it. W ith  D a c ty lic a p n o s  th a lic tr ifo lia  i t  m ay  b e  easily  
confi'iinded, as in describ ing  i t  is  difficult to  avoid u sin g  th e  very  term s w h ich  have been  

em ployed by  D r.W allich , T e n t. F I. N ep . p. 51 . t .  39 , in describ ing  th is  p lan t. H ence  
specim ens of bo th  p lan ts have been  m ixed  to g e th e r in  th e  E a s t-In d ia n  H erbarium ,

K . 1426. I t  m ay b e  d istinguished  b y  its  stem  b e in g  five-angled , w ith  th e  angles 

expanded , th e  racem es g en era lly  2 , or 3-flow ered, an d  th e  siliquose d eh isce n t fru it.

Some o f th e  species of C o ryd a lis  from K unaw ur a re  m ore closely  a llied  to  th e  species 
w hich are ind igenous to S iberia , a s  C . cra ssifo lia  to  C . M a r s c h a ll ia n a  o x A  p a rv ijlo ra . I n  
th e  plains only  a  sing le species o f  th is  fam ily is found, an d  th a t  belong ing  to  th e  genus 

F u m a ria , and  th is, like all o th e r p lan ts  belonging  to  fam ilies o f th e  tem p era te  zone, 
flowering only  in  th e  cold w e a th e r m onths. T h is referred  b y  D rs . R o x b u rg h  a n d  
W allich  to  F . p a rv iflo ra , b u t  agreeing  very  closely w ith  th e  ch a rac te r a n d  specim ens of
F .  V aillan tii, m ay -have been  originally  in troduced  in to  In d ia  from  th e  S .  o f  E urope , 
e ith e r w ith  th e  corn  in  fields, o f  w h ich  it is com m on, or from  its  u se  in  m edicine, 
being  considered th e  x«7ri'0f of th e  G reeks. I ts  num erous A siatic  synonim es, h o w 

ever, prove th a t  i t  has long been  acclim ated  in th e  E a s t ;  a n d  in  In d ia  i t  is a t  th e  

p resent day  considered, in  conjunction w ith  b lac k  pepper, an  efficacious rem edy  in 
common agues.

B esides th e  species described  an d  figured b y  D r .W allich , th e  follow ing are  some of 
th e  more re m a rk a b le  H im alayan  sp e c ie s :

1. C oryda lis  c ra s s ifo l ia  ; caule simplici esquamsto, foliis crassis caulinis 9 v. 3 supra inedium bi- 
pinnatisectis, segmentis latis cuneaiis 3-lobatis, terminal sub-reniformi, lobis inciso-crenatis v. emar- 
giiiatis, brautcis tripartitis, summis integris, racemo conferto 15-floro.—C a lca r  apiee incurvatus, 
obtusissimus, pediccUo fere squalls.—»S'?7jg'MO ovalis, pedicello duplo hreCiov.— C . p arc i/lo reB  e t M a r -  
sc h a llia n m  affinis.—Hab. Chango in Kunawur; flowering in July. Rarung, R .  I n g l i s ,  E s q .

9. C. c r i th m ifo l ia ; foliis radicalibus 9-4 longe petiolatis pinnatisectis, segmentis sspe dichotome 
partitis, laciniis uti bracteis longissimis lineari-lanceolatis, racemo patulo 90-floro.—S c a p u s  unus vel 
duo foliis squalis;—C a lca r  pedicello duplo brevier rectiuseulus sub-acutus.—Hab. Leeoin Kunawur.

3. C. n a n a ; caule erecto folioso, foliis ternatim supradecomposilis, segmentis cuneatis lobatis, 
lobis linearibus acutis, racemo coarctato paucifloro, calcare brevi incurvo cbtiiso pedicello 4-dupIu 
breviore.—H e rb a  spithamea.—Hab. Soongnum in Kunawur.

4. C. v a g in a n s ;  caule ramoso dift’uso, foliis membranaceis longe petiolatis fliternatim sectia, segmentis 
oblongis cuneatis 3-4-lobatis, lobis oblongis angulis obtusis, petiolis basi membranaceis vagiiiantibus 
raceniis laxis paucifloris.—Hab. Kanum in Kunawur.

5. C .J i l i fo r m is ; caule ramoso, foliis triternatira seeds, segmentis cuneatis bi vel trilobatis, omnibus 
apice rotundatis, racemo laxo paucifloro, bracteis lobatis, summis integris, podicellis longis fructificatione 
elongatis, calcare acuto pedicello duplo breviore transversim equitante.—P la n la  pedalis bipedalisve 
debilis filiformis.—Hab. Surkunda to Mussooree; flowering in June.

6 C.
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8. C. c o r n n ta ; caule ereclo ramoso striato, foliis tripirmatim scctis, segmentis oblongis cuneatis 3- 
lobuds, lobis oblongis subacutis vel rotmidatis subinucronatis, racemo laxo pauci-et parvifloro, calcare 
elongate erecto pedicello 3-plo longiore.—Hab. Choor Mountain; flowering in July and August; a 
variety of this species also from Cashmere.

7. C . C a s h m e r ia n a ;  caule simplicissimo crecto, foliis caulinis subsessilibus pinnatisectis, segmentis 
lineari-lanceolatis integris rarissime subdentatis, terminaii cuneato trilobato, racemo coarctato paucifloro, 
braetcis foliaceis, summis integris 3-dentatis, calcare pedicello breviore obtnso incurvo.—CorollcB 
peiala externa cserulea, inferiora rotundato-ovata, unguiculata.— P e ta la  in te r io ra  unguibus flavis, 
limbis purpureis. (Tab. 16. fig. 1.)—Hab. Cashmere.

8. C. G o o a n ia n a ; (W all.) foliis petiolatis oblongis bipinnatisectis, segmentis cuneatis profunde 
pinnatilobatis, lobis lineari-oblongis obtusis cum cuspidula integris vel bilobis, racemis secundis, 
bracteis foliaceis cuneiformibus inciso-lobatis pedunculos superantibus, supremis lanceolatis integris’ 
calcare pedicello subasquali, siliquis pendulis oblongis utrinque acutis apice stylo longo acuminatis. 
(Tab. XV. fig. 2 .)—Hab. This plant was first described by Dr.Wallich, in his Tent. FI. Nep. p. 55 , 
and there is little to be added to his description. I t  was originally sent to him by Dr. Govan from 
Gurhwal. I t  is extremely common in the mountains, particularly on the Choor, above 8,000 feet of 
elevation. By the Hill people, who are as superstitious as the mountaineei's of any other part of the 
world, the root is called hh o o tkes, and valued as a charm against the influence of evil spirits. I t  varies 
from a few iisches to nearly a foot in height.

11. C R U C I F E R S .

T h e  Cruciferce are, like  th e  Ranunculacea, an  E u ro p ean  fam ily, o f w h ich  few  are 

found in  th e  p la ins  of In d ia , b u t  num erous species in the H im alayan  M ountains. T hese 
belong  chiefly  to  gen e ra  w h ich  are com m on in  E urope an d  th e  northern  p a r ts  o f A.sia 

an d  A m erica, and  o f w h ich  several new  species have been described  in th e  F loras of 

S ibe ria , C aucasus, and  o f th e  A ltai M ountains. T h e  spccie.s h itherto  discovered are 
ab o u t 70 in  num ber, belonging  to th e  genera Nasturliian, Barbarea, Turritis, Arabis, 
Carihiminc, Daitariu, Drnba, Thlcispi, Hesperis, Sisymbrium, AUiaria, lurysimum, Lepi- 
diuin, Cdpsclia, Sinupis? th e  la tte r , m entioned  w ith  doub t, as th e  only species know n, 

are  those described  in  th e  Flora Iiidlca, ob tained  by  D r. B uchanan  from T ib et. T he 
g en u s Tauschcria, w hich  freim its s ingular fru it I  h ad  nam ed JSfavicularia, is th e  only  one 
o f  th e  pecu lia r S ibe rian  genera  w hich  ex tends to K unaw ur, w here  the arid  and  saline 

n a tu re  o f th e  soil m u s t be as favourable to  its grow th, as th e  deserts of the K irghis, or 
tlic  b an k s of th e  Ir tisc h . T h e  E u ro p ean  species <jf the above genera, w hich  have 

been  found e x te n d in g  as far sou thw ard  as th e  H im alayas, a rc, Turritis glabra, Thlaspi 
arvense, Capsdla Bursa Pastoris, AUiaria ojfidnalis an d  Sisymbrium Sophia. B esides 
'/'auschcriu duscrtorui/i, Cramhc curdifolia is another p la n t belonging to  th e  F lora 
t)f S ibe ria , as w ell as to  th a t  o f C aucasus, w hich  c.xtends to K unaw ur. Draba radi- 
caus o f th e  present w ork , w ith  its rad ica ting  stem s and yellow  flowers, is closely allied 

in genera l appearance to Draba repciis, figured by  Ledebour, t .  145. T he o ther species 
o f tlic  sam e genus arc closely allied in h ab it to  th e ir E u ro p ean  congeners, and  equally  
inlm l)itii)g, like them , th e  cold and exposed  sum m its of m ountains.

In  th e  gardens of N orthern  In d ia , Jllalhiola incana an d  Cheiranthus cheiri are com m on ; 
a n d  a.s 1 have received specim ens of b o th  p lan ts  from C ashm ere , there is no doub t tha t 
bo th  h a re  been in troduced  from th a t  d irec tion  into In d ia , being  still m uch used  in

medicine,
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medicine, and known by the names of white, purple, and yellow khueree, or, as com
monly written, cheiri. In the plains of India, but few species of this family are met 
with. Nasturtium officinale, growing in the vicinity of water in most parts of the world, 
seems to be found in all parts of India, though the natives ascribe its introduction to the 
English. I have found it near Hurdwar; Dr.Wallich met with it in Rohilcund. 
dium sativum belonging to a genus, of which species are found in Syria, Arabia, and 
Persia, has long been known and cultivated in India. From the medicinal and dietetic 
uses, as well as from the Arabic and Persian synonymes of this plant, it is probable that 
it was introduced into India from Caubul or Persia, where also we must look for the route 
by which the cabbage, radish, and turnip, have found their way into India, as all were 
known and cultivated there long before they could have been introduced by Europeans. 
I have received the seeds of all from Cashmere, and grown them in the Botanic Garden 
of Saharunpore. The turnips, moreover, in Kunawur, are described as being remarkably 
fine. Besides these, which are confined to gardens or the neighbourhood of villages, 
there are other species of this family, which form very extensive agricultural crops, but, 
like the former, only during the cold weatlier months. The majority of these have been 
referred to the genus Sinapis, and one species, which agrees very closely with Brassica 
'enicastrum, to both Brassica and Eruca; this is called lira ; a variety apparently of the 
same is cultivated in the hills. The species or varieties referred to Sinapis still require 
careful revision. Sinapis ramosa of Dr. Roxburgh appears to be the species which is 
called race, Indian mustard, and is much used as a condiment. S. glauca may be the 
toria, S. dickotoma the kake-surson, and S. juncea the bunga-siirson; the three latter, 
as well as tira and Sesamum orientak, being extensively cultivated for the oil which is 
afforded by their seeds, as the natives of the greater part of India depend upon them 
chiefly for oil for burning in lamp», as well as for that necessary for dietetical purposes. 
Some other species are described as being indigenous to and growing wild in India; 
but regarding all there is some uncertainty, and though there is no doubt that the 
cultivated species have been long acclimated, yet having only been met with in that 
state, their native country must still be considered undetermined. But though there is 
this uncertainty respecting the cultivated Crucifera, species of this family are no doubt 
found in the plains of India: of this a curious instance is the existence of a species 
of Farsetia, in the neighbourhood of Delhi and Agra, where it was first found by 
Dr. Hamilton, and subsequently by myself in the same locality. The existence of the 
species of this genus only in Syria, Egypt, and north of India, may be considered as 
confirmatory of the opinion stated, p. 7, that the Oriental or Persian, or better, as 
Professor Lindley calls it, the Syrian region, may be considered as extending to the north 
of India. Another plant more singular was also first discovered by Dr. Hamilton, 
Cocklearia Jiava,aYidL has been described by Roth under the name oi AlyssumCochlearioidcs, 
whicli the celebrated De Candolle has called Cocklearial Alyssoides, in his Prodromus, 
with a query, whether it be not a species of Tesicaria. In its accumbent cotyledons, 
oval dissepiment and convex valves, it resembles Cocklearia, but it differs in habit,

which
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which, with the peculiar rounded form of“its silicule, long funiculus, yellow flowers, and 
Indian locality, might entitle it to form a new genus. It is found all along the banks 
of the Ganges, in Northern India, as high as Hurdwar.

The CrucifercE, one of the most natural of families, presents also the most per
fect analogies in respect to sensible and medical properties. Most of the species, 
though o f course in different proportions, contain an acrid volatile oil, which renders 
the Indian, as well as the European species, useful as stimulants and vesicatories, 
a fixed oil in their seeds, for which many of them are cultivated, together with 
azote, fecula, mucilage, and saccharine matter. When the acrid principle is small in 
proportion to the mucilaginous or saccharine matter, many of the Crucifera become, as 
is well known, useful articles of diet. So many of the family being cultivated in the 
cold weather months in India, there is no doubt that others, as both black and whiu 
mustard, as well as the horse radish, might be grown. The species affording oil forminc 
important articles of agriculture to the natives of India, it would be extremely useful tc 
ascertain, if the species cultivated in Europe for the same purpose, as Brassica napu, 
and campestris, M yagrum sativum and Erysimum perfoUatum in Japan, yield a large) 
quantity or a better quality of oil than that afforded by the Indian species. There ii 
little doubt of all succeeding well in the northern provinces of India. Isatis tinctoria oi 
woad, though of little value in a country where indigo is so abundant, was perfectly ai 
home in the Mussooree experimental garden.

The following are a few of the more remarkable plants, above alluded to, of this 
fam ily:

F a r s e t ia  H a m i l t o n i i ; caule licrbaceo ramoso cum foliis linearibus adpresse pilosis incano, staminibus 
omnibus edentulis, siliculis ellipticooblongis adpresse pilosis, pilis glandulosis patentibus intermixtis,
septis integris, stigmatc capitato_- C a u lis  teres.—R a c e m i  axillares tenninalesque.—C a ly x  pilis adpressis
scaber, marginibus mcnibranaccis.«—P e ta la  obovato-cuneata, laminis venosis.— C h e ira n th u s  F a rse tia .  
W all. Cat. 4S0I. Herb. Ilaiuilt. a ripa Jumnee.—^Hab. Western bank of Jumna from Delhi to Agra.

D raba.—Sect. 1. Aizopsis.
D .  s e fo s a ; scaj)is nudis pilosiusculis, foliis confertissimis lineari-Iarceolatis rigidulis carinatis cib’atis, 

petalis staminibu.s osquantibu.? calyce’ longioribus, siliculis glabris ovato-obloiigis pedicello longioribus 
•Stylo brcvis.simo terminatis.—Hab. Soongnum in Kunawur.

Sect- 2. Chrysodraba.
D . r a d ic a n s ;  caulibus foliosis pilosis, foliis ovato-oblongis acutis integris subdentatisve pube sim- 

plici adpressc pilosis, surcnlis repentibus, siliculis oblongis glabris stylo longo terminatis.— C a ly x  
hast sul>-bisaccatus.—P e ta la  flava subemarginata calyce duplo longiora.— D .  r e p e n ti  affinis—  
Hab. SItalina and Manma.

Sect. !5. Leucodraba.
D . g h m e r a t n ; scapis 1 v. 2 folia ovata gerentibus, foliis c«teris aggregatis, oblongis basi atteniiatis

iiitog)-i> uti omni parte plantae pube stellata tomentosis, siliculis elUptico-oblongis__P e ta la  albaobovato-
eimeata calyce duplo longiora.—.S'i/tVvtte .stylo brevissimo, stigmatc capitato lerminata;.—P la n ta D .  
.•.fiH uftr .aflinis.—Hab. Soongnum.

/>, la ii ii 'i ih y lla ;  foliis radicalibus ovali-oblongis basi attenuatis pube stellata cano-tomentosi^, sc.ipis 
filia I V. dill) gerentibus, racemis coryrabosis demimi elongatis, siliculis ovali-oblongis piibesccntibiis 
corolla longioiiluis post floresceatiani valde contortis.—P ia n ta  D . s te lla ta ; affinis.—Hab. ShalLur and 
Lippa.

Scot. 4. Ilolargcs.
D . la n c e o la ta ;
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D .  la n c eo la ta  ; caulibus siinplicihus ereetis foliosis, ft>liis lanceolatis denticulatis pubc stellata pubes- 
ceiUibus, siliciilis ovalibus corolla brevioribus stylo brevi terminatis post florescentiam contortis.—jD. 
contort<e e t c o n fu s a  affinis.—Hab. Shalkur.

C orh lenria?  f l a v a ; floribiis flavis, siliculis globoais inflatis, foliis radicalibiis petiolatis sinuato- 
partiiis, caulinis obloiigis sinuato-dcntatis omnibus glabris crassiusculis.—Cochlearia tiava. Bucli. H o r t .  

B e n g . p. 48. Alyssum Cochlcanoidcs. Roth. nov. pi. spec. 322.—Cochlearia? Alyssoidcs. D.C. Prod. 1. 
p. 172. Camelina Caisir. Wall. Cat. 4802. An Genus novum ? Silicula globosa inflata, valvis hcmis- 
phasricis, .septo mcmbranaceo.— Semina phiriinapleurorhizea iinmarginata funiculis longissinjis.—C u ly x  
scqualis petaloideus flavus.—P e ta la  sulphurea (in siccis alba) Integra.—S ta r m n a  edentula.— G la n d u la  
inter stamina lateralia et pistilkiin.'—G e rm e n  globosum stylo brevi terminatmn.

H e x p fr is  g la b ra  ; pedicellis inferioribus calyce longioribus summis brevioribus, petalis obovatis longe 
ungniculatis, foliis crassis petiolatis ovato-lanceolatis dentatis subruncinatisvc glabris, scapis plurimis 
ercctis glabris apice pilis subglandiilosis.—R n c e m u s  patulus multiflorus ebracteatus.—F lo re s  albi 
forma et inagnitudine H .  a pricee—Siliijua; teretiusculas subtorulosm.—Hab. Nako in Ifiinawur.

T a u s c h e r ia  d e se r to ru m  ; a  lasiocarpa. Lcdcb. Ic. pi. FI. ross, Alt. illustr. t. 139.—Flora Altaica, 
iii. p. 200.— T .  la s io ca rp a , D.C. Syst. \ ’eg. 11. p. 563. Prod. 1. p. 210.-—Hab. This plant, 
formed into a species, as well as the v a n a ly  6  g y m n o c a rp a , and distinguished from it by having 
tlie silicules hairy on their convex side, has been so fully described by the celebrated Do Candolle 
and by Ledebour, as to require but little notice in this work; it has been figured as a remarkable 
instance of the CNistonce frequently on tlie N. face of the Himalayas of the same genera and species, 
which were thought to be peculiar to the S. of Siberia and the Altai Mountains. The radical leaves 
are petioled, but wanting in some specimens; but the flowers in all the specimens from S h a lk u r ,  in 
Kunawur, are of a yellow colour. The genus T a u s c h e r ia , closely allied to I s a t ia ,  is distinguished by 
its one-celled, one-seeded, boat-shaped silicule, and by its valves, which are likewise boat-shaped, having 
infloxed, concave coriaceous wings, which form a hollow on the upper surface of the silicule.—'J'ab. 17.
1. Stamen and P istil; 2. a Silicule; 3. cut longitudinally; 4. cut transversely; 5. the Seed; G. cut 
transversely; 7. Embryo.

12. C A PPA R ID E ^.
The Capparidere being chiefly a tropical family, form a conspicuous figure in the Flora 

of India. In the same way that we have seen species of European families creeping down 
to the limits of the tropical zone, so do we find plants of this family, as Capparis spinosa 
and Cleome violacea, extending nearly up to the centre of the temperate zone. In like 
manner, though nearly twenty species of Capparis have been found in the plains of 
India, besides others in the Malayan Peninsula, only two occur in the Himalayas. Of 
these, C. Nepalevsis I have only found growing in the crevices of rocks, in the iiot 
valley in the neighbourhood of Raengurh. C. obovata grows in similar situations in 
Kunawur. Species of Polariisia and Gynandropsis also occur as higli as six thousand 
feet in the mountain.s, but only during the moisture and equable temperature of the 
rainy months. This is a family well calculated to show the community of many genera 
to both the New and the Old World, as species of Capparis, Gynandropsis, Cltomc, 
Polanisia and Cratava, are found in the hotter parts of America, as well as in India. 
Capparis horrida and sepiaria, Cratceva religiosa, Gy/iandropsis pentapliylla and Potanisia 
viscosa, occur as far north as Saharunporc, as well as in the most southern parts. 
Capparis aphylla, which, notwithstanding its name, has early in the season plenty of 
oblong, obovato deciduous leaves, is restricted to the drier and mure barren parts, and 
flourishes, as we learn from Mr. Elphinstone, even in the midst of the desert. From
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India we may trace the CapparidecB into Arabia, Persia, and other countries of the 
Syrian region, and in Africa they abound. Cnt/uia/W/c« appears to be restrU ted to 
the Peninsula; other species of the same genus are found iii Persia, Arabia, Ab>s‘imm. 
and Senegal; but Niebiihria oblongifolia, belonging to an African gi-niis, extends from 
the Peninsula into Arabia, where it was first found by Forskal, and also to the neigh
bourhood of Agra and Delhi, where I have found it in flower in the months of December 
and January; a specimen in the East-Indian Herbarium fnim my late fru-ml, Mr. 
Finlayson, is, I have no doubt, from the same locality, as I know lie had a small 
collection of plants from the neighbourhood of Meerut, Agra, and rawiijx»re.

As the flower-buds of the caper-bush are in Europe employed as a scaMmiiig. so 
the fruit of the kureel or capparis aphylla, is in India formed into a pickle. Tin 
former, as it extends to Egypt and Syria, would no doubt thrive in Northern India, 
particularly as C. Nepaknsis and obovata are closely allied to it. It is curious co 
observe, that the seeds of Polanisia Chdidonii, and visvoxu, having a consuicmble dvgn i- 
of pungency, are u.sed by the natives as an addition to their curries, m the saim wa\ 
that mustard is, belonging to a family to which the Cappurulac arc most cIom In allied 
through Cleome. The flower-buds and seeds of the caper of .Mount < tp) in
Sinaica, are pickled, and the latter is called_////i7-/^Vi/'«/, iii<>untuiii'pc|>iH-r.

C a p p a r is  obem aia; stipulis spinosis rectis, fuliis sccundis fUiptids v. oUivjtis m imm lUi a| it 
subattenuatis breve petiolatis cum ramis parcc pilosis, ]KsIunciilis Holiinni* uiulloro asj lal I ■> 
P la n ta  ramis prostratis foliisque secundis C . sp inusce  ot N e p n le u s i  nffiiiis. — llnb lUi>̂ <> m K<nu» u.

13. FLACO UK TIAM Uv

The Fldcourtianea, sXWeA to Capparuka' by the structure of their fruit, pnrii i il 
placentte, and indeterminate stamens, are all natives of the hottiKl purtn of tin West 
Indies, of Guiana, and of Africa, whence they straggle into .limi, mid the other ulaiuts 
of the Eastern Archipelago. We trace them in India from one end of tin plumx to tin 
other in 31® of latitude, and also to the .same extent along the hot and lunglv trn<t at 
the foot of the Himalaya. It must be in the low and hot vallies, or the hed* ol rmr». 
that tile .species are found in N epal; as FUuourtui nitupiiract,i. sqniin.i ;ind supuui. un- 
the species found there, as well as in every part of India. The fruit of the ili. ugh 
small, is of a sweetish and pleasant flavour. F. RmiumUlu, iiuin Nladugn-M ar. an«l /  
inermis, from Java and the Moluccas, have been intriKluccd mt<> and flo irish m lb ngal 
The fruit of the latter is large, purple-coloured, and of a |<Ii atumi u< ul tâ t̂ •. S|n-< n • 
of Roumea are mentioned with doubt in the Flora <»f liulia, and //vU’» <•’'} ««•»; <> ua \
well known in Ceylon from its property of intoxicating fish.

14. BIX IM LE.

The Bi.diica  are all found in warm part.s, of the Old. but i Ii k i I n o l  i h t  N< 

W o r l d ;  no species has yet been found in India, though Dr. H» xhuu^h unn i 1 i 
be of opinion, that Bi.va a r x l la n a ,  or a variety of it, vsilli u  lute ll .\m  r^ a n  1 l, i c < n ■
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ture capsules, figured by Rumpbius, was a native of India. The plants grown from 
West-India seeds have rose-coloured flowers, and the immature seed-vessel red, and 
succeed remarkably well in India, as far north as 2 8 7 ®, in the Resident’s garden at Dellii. 
I know not if  any Ai'notto has been obtained from the plants in Bengal, but the natives 
employ it as a temporary dye in the festival of Krishna.

15. V IO LA C E^.

The genus Viola, so well known from many of its species forming the favourites of the 
flower-garden, is distributed throughout Europe and Siberia, as well as North America 
and the elevated parts of South America; it is found in every part of the Himalayas, at 
different elevations, as well as on the Neelgherries. About 17 Indian species have been 
named, but there is some confusion among them, and varieties have perhaps been raised 
to the rank of species : the only ones which have been hitherto figured are those in the 
present work. The species o f the genus lonidium, found in the warm parts of America, 
as well as at the Cape and in Madagascar, form also a part of the Flora of the plains of 
India; and it is worthy of remark, that the same species, I .  sujfruticosiim, extends from 
the Peninsula up the Gangetic Valley, nearly as far as Delhi. Other species have been 
indicated, but they very much resemble one another. Pentaloba is the only genus of 
the tribe Alsodinece, which has been found in Asia ; but as this does not extend beyond 
the island of Penang, it cannot be considered in the Flora of India.

Many species of Viola and lonidium, containing mucilage and emetine, have been used 
as demulcents and as substitutes for the true ipecacuanha. As the roots of Viola odorata, 
canina and tricolor, are emetic, it is probable that those of some of the Himalayan species 
may possess similar properties. The whole plant of some of these in a dried state may 
be procured in most Indian bazars, under the name bimufsa, being used in native 
medicine. lonidium suffrutkosim, we learn from Dr. Ainslie, is used in the Peninsula 
as a demulcent. It would be interesting to ascertain, if it do not contain emetine, like 
some of the American species; as I .  Ipecacuanha, which yields the Poajja da jyraya, is 
used by the Brazilians, and also, in Cayenne, as a substitute for the true ipecacuanha.
I .  pai'vifiora and I .  Poaya are a5so in use for the same purpose.

1. Viola serpe7is (W all.) pilosiuscula, caiilibus prostratis stoloniferis, foliis ov.ato-cordatis acumi- 
iiatis, sinu lato, auriculis ivitundatis, stipulis lanceolatis dentatis, pedunculis foliis brevioribus, corolla 
resupinala, petalis duobus inediis barbatis, calcare brevi obtusissimo.—Wall. FI. Ind. 2. p. 449. 1824, 
D.C. Prod. 1. p. 296—V. Tab. 18. fig. 1.—Hab. Mussooree flowering in March. Nepal. W a ll . The 
figure is taken from a drawing in the collection formed by Dr.Wallicb, which has been placed in niv 
li.ands by the Hon. the Court of Directors of theEast-India Company-

2. V. rem/or;)n>(WaH), cauleerectiusculojfoliis reniformibus serratispubescentibus, inferioribus longe 
petiolatis, stipulis ovatis dentatis, sepalis lincaribus acutis calcare subulate dimidio brevioribus.— 
/Yores flavi siiaveolentes.—PeteiMwi inferius obovatuni cateris latius calcaratum.—C a lca r  tenue cylin- 
<lricun» calyce duplo longius.—Wall. FI. Ind. 2. p. 451. ert. 1824.—Hab. This plant 'vas first found by 
Or. Wallich on Shcoporc, and by myself on the Choor Mountain, flowering in both places in June; 
introduced into the Botanic Garden at Saharunporc, it flowered as early as the month of Marcli.— 
The drawing, Tab. 18, fig. 2, and my specimens, agree very well with Dr. Wallich’s full original 
description; but the specimens in the East-Iiidia Herbarium, No. 1443^ are more fleshy, as well as
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more diffuse, flowers more numerous on each plant, as well as in the axilla of each leaf, as represented 
in W all. Ic. ined. No. 850, This difference may probably be owing to the latter being from a 
moister climate than that whence my specimens, which are closely allied to V. biflora, were procured.

3. V. K u n a io u r e n s i s ; glaberrima, eaulibus radiciformibus duriusculis humilibus, foliis ovato-lanceo- 
latis basi attenuatis longe petiolatis, stipulis adnatis, sepalis OTatis venosis, pctalis liberis omnibus 
imberbtbus casruleis, calcare brevi obtusissimo, stylo claviformi recurvo.—Hab. Kunawur. Tab. 18. 
fig. S.

16. DUOSERACE^.
The plants, constituting the genus from which this family is named, depend less on 

the temperature, than on the moisture of a climate, for their distribution; w e  find them 
therefore wherever there is a damp atmosphere and moist soil, in Europe and in Ame
rica even to the Straits of Magalhaens, in Van Diemen’s Land, at the Cape of Good 
Hope, and also in China. In India species of Drostra are found in the northern, a.s in 
the most southern parts. Z>. Burmanni and Indka  being found in Bengal and the 
Peninsula, while D . lunata occurs in the mountains from Silhet to the Sutlej. This I 
have found in the small valleys enclosed within the different lateral projections of the 
Mussooree "Range, where the ground is rather flat, and the soil moist. In such situ
ations it springs up and flowers in considerable quantities, but only during the rainy 
season, when the thermometer has a range of not more than ten degrees, between CO’ 
and 70°, and the hygrometer always indicate.s a degree of moisture approaching that of 
saturation. This species, which in my MSS. Catalogue I had named D. muscipula 
from tlie glandular ciliag of its viscous leaves closing upon flies and other insects, which 
happen to light upon them, is remarkable, as in this respect resembling Dioncea mus- 
cipiila, which is placed in the same natural family. It is probable that this species 
would yield a valuable dye, as the paper in which the plants were dried became dyed 
of a pink colour. As the plant is interesting in so many respects, it was intended to 
have given a figure of i t ; but there being no space cither in Plate 17 or 18, it i.s intended 
to figure it whenever a favourable opportunity occurs for so doing. Besides this genus, 
Aldrovanda vesiculosa is described as being found in “ paludosis India;,” and Dr. Rox
burgh has a new species, A. verticillata, but I have not met with either, neither are they 
enumerated in Dr."VUallich’s Catalogue,

17. POLYGALEiE.
The genus Polygala, from which this order is named, bqing found in most parts of the 

world, whether hot or cold, is also met with in India, both in the plains and in the moun
tains. About thirty Indian species have been enumerated ; of these nine belong to the 
Himalayas, the remainder are found in the Peninsula and Burhmese country. JP. tele- 
pfiioides and arvensis, which hardly differ from one another, are those which extend all 
over the plains of India, as far north as the latitude of Delhi. P . oligophylla is found at 
the foot of the Himalayas, and P . Gerardiana on their northern face. Salomonia is one 
of the genera common and peculiar to China and Nepal. Seciiridaca, which was thought 
to be restricted to the warmer parts of South America, has also been found in. Sillic-t 
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and at Goalpara; Xantho'phyllum  is a new genus, consisting of large timber trees, 
figured in Dr. Roxburgh’s Coromandel Plants, t. 284, and found in the forests of Silhet 
and hilly parts of Chittagong.

Many of this family are known to possess considerable bitterness, with some astrin- 
gency. Soulamea amara, esteemed in the Moluccas and Java as a medicine, was, on 
account of its bitterness, called by Rumphius, “ R e x  amaroris.” Polygala Senega, now 
employed as a stimulant diuretic, was first introduced into European practice in conse
quence of information that it was employed by the natives of South America as a cure 
against the bites of venomous reptiles. It is remarkable that a species of the same 
genus is employed in the Himalayas for the same purpose. This plant (P. crotalarioidea) 
was first sent me by Major Colvin, of the Bengal engineers, with a note informing me 
that the root was employed by the people of the Hills as a cure against the bites of 
snakes. A remarkable instance of the same properties being ascribed to plants of the 
same genus in such widely distant parts of the world, and a striking illustration of the 
utility which may attend investigations into the medical properties of plants connected by 
botanical analogies. Krameria triandra, referred with doubt to this order, is well 
known, as its roots, v̂hich are extremely bitter and astringent, form the Ratanhia of 
the shops.

P. ele-gans (Wall) foliis lanceolatis lucidis niarginibus reflexis, taule suffruticoso erecto, racemis 
foliosis elongatis paucifloris deitum ebracteatis, carinis cristatis, alls ovato-oblongis capsiiH? alatis 
duplo-longioribus, ovario subsessili. Wall. Cat. 4186.—Hab. This very elegant plant, procured by 
Dr. Waliich from Nepal, I found in flower in the month of June on the mountains which sc[>.Tratc tlie 
Fabur and Tonse rivers. I t  has been figured in Plate If), fig. A., under the name I ‘. m yr s in ite s ,  
assigned to it in my MS. Catalogue; and it was not until all the plates had been struck off, that I 
discovered that this, as well as the following plant, already existed in the East-India Hcibarium. 
under the names by which they are here described. Tab. 19, fig- A.—1. Crested corolla and stamens.— 
2. Wings or two interior sepals.—3. Pistil and three exterior sepals.—4. Capsule cut transversely.— 
5. Tlie same cut vertically, showing a single pendulous seed in each cell, and that the capsule is winged 
and eniarginate at the apex.—6. The seed hairy, with the trifid caruncula surmounting the liilum.—7. 
Seed cut transversely.— 8. The embryo.

P . glaticescena  (Wall) folii.s ovati>-lanccolatis teneris minute ciliatis versus caulis apicem aggregatis, 
caule simplici erccto apice rands furcatis, racemis spiciformibus termiiinlibus demum ebructtalis, alis 
obovatis capsula orbiculata cmarginala duplo longioribus. P . g laucesccns . Wall. Cat. 4182.—P . f u r -  
c a ta . Tab. 19, fig- B.—1, A flower.—2. The same, with the wings and the outer sepals of the calyx, 
as well as tlie corolla, separated from the- pistil.—3. The orbicular emarginate capsule.— 4. The same 
cut transversely.—Hab. Mussoorce during the rainy season.—Nepal- W aliich .

P .  c ro ta lavio ides (Hamilt.) cauleaba.si ramoso suffmticuloso decumbente piloso, foliis obovatis basi 
c'uiieato-petiolatis, racemis 8-10-floris, alis ovato-oblongis capsula suborbiculata ciliata duplo-longioribus. 
— pc-rsistenles acutse. D.C. Prod. 1. p. 327. W all.Pl. As. Rar. p. 1 9 .1 .18.5.—Hab. Miis- 
sooree and everywhere in the Himalayas.—-Nepal. W a liic h . v. Tab. 19- fig. C.

This plant having been figured by Dr.Wallich, it would have been unnecessary to repeat it in the 
present w'ork, were it not for its being employed in the Himalayas for the same purposes that P .  aenega  
or raZ/fe-ennAe-roo/is in America; it is therefore desirable to call the attention of medical officers, 
who may be favourably situated for the purpose, to make experiments on the subject, and ascertain if 
this could be applied to the same purposes as the American snake-root.

P . t n p h y l la  (Hamilt.) floribus iiudis non cristatis, alis obovatis, petal! lobis lateralibus follatis apice 
iruncatis bidentatisque, folii.s ovatis .acutis glabris tenuissime serrulatis petiolatis, caule apice trichotomo,
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laniis triphyllis. Don Prod. FI. Nep. p. 200.—Hab. Mussooree in the rainy season.—Nepal. Hwmiltm  
and Wallich. Tab. 19. fig* D.

18. PITTOSPOREiE.
This family, first formed by Mr. Brown of New Holland plants, is composed of but 

few genera and species, but has a very extensive distribution. Mr. Brown has remarked 
that “ Pit'.osporum, the only genus of the order which is not confined to Terra Australis, 
“ has the most extensive range in that country, and has been found in many other parts 
“ of the world,”—as New Zealand, Norfolk Island, the Society and Sandwich Islands, 
the Moluccas, China, Japan, and even Madeira, but not in America. To these it may 
be added, that I have found spegies of the same genus nearly as far north as Madeira, 
both in the Kheree Pass, where the shrubs and trees belong chiefly to tropical genera, 
as well as at Mussooree, at 6,700 feet above the sea, where the same kind of vegetation 
is of an European nature. A species ol' Senacia is also mentioned, as occurring in 
Nepal; but there is reason for supposing that Pittasporuin Jioribundutn is the same plant. 
It is probable that the latter genus occurs all along the foot of the Himalaya, whence it 
extends into the Peninsula, where two or three species have been found by Dr .Wight.

P it to s p o r u m  j lo r ib u n d u m  (W ight and A rnott); foliis lanceolatis undulatis reticulato-venosis 
supra nitidis, junioribus pubescentibus, floribus terminalibus corymbosis, capsulis late cordatis snb- 
coinprcssis breviter pc-dicellatis l-4-spermis,~i^rtt/e;c 10-pedalis, f o l i a  niimerosa versus apices ratuu- 
lorum conferta. C tily.v 5-sepaIus, sepala imbricata oblonga versus basir\ marginibus ciliatis laevc cohe- 
rentia. C ordlla  5-petaIa, pctala lincari-oblonga libera patentia denium recurvata. S ta m in a  5 hypogyna 
jiotalis alternantia, sepalis opposita. G e n n e n  baccifortne subbi v. triloculaTe, loeuiis polyspermis. 
S ty l l  2 V. 3 breves recti. S t ig m a ta  siinplicia, C a p s u la  complanata late cordata extus rugosa 2-3- 
valvis 1-lociilaris. Semina 1-4, (tria Sicpe abortiva) capsulse basin adnata, pulpa resinosa rubra 
arillifornii ob<luct.i, albumen comeiim semini conforme. Embryo minimus.—Hab. Kheree Pass, 
elevation 2000 feet; flowering in March.

P . e r io ca rp tim  i foliis petiolatis ovatis utrinque attenuatis tomentosis, floribus terminalibus coryni- 
Iwsis, capsulis polyspermis ovoideis villosis.—S e p a la  5 squamiformia imbricata. P e ta la  5 lineari- 
oblonga imbricata medio cohmrentia apice recurvata. 5 hypogyna. Gemen villosissimum.
S t y l u s  utuis. S tig m a  simplex. C a p su la  villosa, ovoidea, basi styli persistente terminata, bJvalvis 
1-IooiiIaris poly.sjicrma. S e m i n a  compressa pulpa resinosa rubra obducta placentariis parietalibus 
adnata.— Ilab. From above Sansadhara to Mussooree, or from 3J300 to 6700 feet of elevation in 30|® 
of northern,latitude.

19. ELATINE^E.

The E la tinea , distinguished by their capitate stigma and want of albumen, from 
Caryophylliicca:, in which they are included, with a doubt, by the celebrated M. de 
(hindolle, form but a small family, found in marshes and their neighbourhood, in 
Europe and Asia, as well as Africa and America, have a few species in India, in similar 
situations. Of these, B ergia  vcrlk llla la , referred, as all the other species, by Dr. 
M'iglit and Mr. Arnott, to Elatlne, is found in Egypt as well as in India.

20. CARYOPlIYLLACEiE.

Tiic plants of this family being inhabitants of the temperate and frigid zones, chiefly
of
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of the northern hemisphere, we have them, like the Ranunculacece and Crucifera\ 
abundant in the Himalayas, and cornparatively absent from the plains of India. A few 
species occur on the Neelgherries, where elevation, as in other tropical parts of the world, 
compensates for lowness of latitude, and allows the existence of plants of the temperate 
zone. In the plains of India, it is only during the cold weather months that any of 
the genera analogous to those of Europe, are found; as Stellaria media, Spergula 
indica, closely allied to, if not the same, as Sp. pentandra, Saponuria vaccaria, and Sllene 
conoidea; the two latter being European species, and occurring in corn-fields, it is 
probable that they have spread southwards wdth the wheat and barley which are so 
extensively cultivated in the north of India. Mollugo, the most tropical genus of the 
family, has several species in the lower provinces and peninsula of India j and Drymaria 
extensa, hardly to be distinguished from T). cordata, found in Surinam, Jamaica, and 
New Spain, belonging to a genus, of which the rest of the species are American, is found 
in the south of India, and all along the foot of the Himalaya.

The species which occur on the slopes and .summits of-these mountains, belong to the 
genera Gypsopkila, Dianthus, Cucubalus, Silene, Lychnis, Spergula, Stellaria, Cerastium, 
Arenaria, and the new Leucostaimia, Alsintlla, Odontostemma, and Brachyslenma.
The Silenece are twenty-two in number, and of them, Dianthus barbatus, Cucubalus 
bacciferus, and Lychnis coronaria, of which specimens were brought me from Cash- 
mere, and the seeds produced plants in the Sahamnpore Botanic Garden, cannot 
be distinguished from European specimens; while Dianthus caucaseus, Silene injiaia, 
viscosa, and viscaginoides, with Arenaria serpyllifolia, plants of Caucasus, Siberia, and 
Dahuria, are all found in the Himalayas, I am indebted to Mr. Bentham for the 
following account of the Himalayan species ef this tribe. The Caryophylka, of the 
tribe Alsineec, are about forty in number, many having the closest resemblance to 
European species; while there is great similarity between the species found in Kuna- 
wur, and those of Siberia and North America. These have been sent to M. Fenzl, of 
Vienna, who has been kind enough to undertake to incorporate them in the monograph, 
which he is about to publish, of that tribe.

Though many of this family â e well known as handsome garden flowers, few are 
employed in medicine, as they are remarkable only for their insipidity. The flowers of 
Dianthus caryophyllus are employed for making a sirup and a conserve, on account of 
their colour and fragrance. It is remarkable, that the name kurunphool (KaputpyXAoy) 
is applied in India to Dianthus chinensis, cultivated in gardens. Saponaria vaccaria is 
also used in native medicine, and from its saponaceous and slightly bitter properties, 
may be useful in some cases.

E N U M E R .'k T IO N
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E N U M E R A T I O N
Of the C a r y o p h y l l e ^  of the Tribe S i l e n e ^ ,  contained in the Indian Collections of 

D f - W a l l i c h  and Mr. R o y l e , by G e o r g e  B e n t h a m ,  Esq.

I .  O tpso phila .—L inn. Ser. in  DC. Prod. 1.351. 
Soctio SlrHtkiwn. Scr. in l.c. 352,
1. <7. cCTwrtioj'A’#.— Don Prod. FI. Nep.
Acosmia rupeetris. Bcnth. in W all. Cat. Herb. Ind. 

D. 641.
H a s . Lofty mountain!) in the Himalaya.— 

R o y le .  W a llic k .
A Gypaophila differt liabitu etcalyelbua nec angnlatig nec 

margine luembranaceU e t in reviaione CaryophyUcarum 
v«ru«itniliter ut genua proprium habenda.

I I . D iantiii's.— L iiin.Scr. in D C. Prod. 1.355,
Sectio j4rm eri(iH nm. 8er. in DC. l.c.
2. D . barbatus.—Linn. Scr. l.c. 355.
H a b . Cashmere.— R oyle .

8«ctio OiryophgUam. Ser. l.c, 357.
3. D . Caueatnu.—Linn. Ser. l.c. 3(>3.
H a b . Cashmere and Jhilum.—R o y le .
4. D . at)yvJatut (Royle MSS.) glauceecensjcanlibus sub- 

uoifloris le l paoiedatis paucifloris, foliis gtaacis rigidis 
naaigine acabriuseulis, mpiamia calycinic senia ovito-lanceo. 
lalii adpreuis, pelalonitn unguiculU calycc aulibrerioribua, 
lamina pa rra  cuncata fimbriata.

H a b . Kuiiawur.—R o y le .
Ab affini D . Cmrm»fo differt calycibus brevioribua, 

unguiculia petalorum non exsertia, et limbo triplu quad- 
niplove minore.

I I I .  Sapom aria,~ L inn. Ser. in DC. Prod. 1.365.
Sectio T^accanVi. Ser. in l.c- ’
5. S . m e u r ta .— Linn. Ser. in l.o.— S. per/«?»alo. Roib. 

s.-r, in l.c.
H a b . Corn-fields in In d ia .— R o y le .  ly a llic h .

I V. C uciB A i.fs.— Gaertn. Ser. in  DC. Prod. 1. 3(>7.
6. C. 50CC{/crur.—L inn. Ser. in l.c.
H a b . .J u iiiIh)___R o y le .

V. 8 ii,a i(a .—-Uttb. DC. Prml. 1..367.
The Sections cstubli^liod by Ouh in the I’ro- 

dromiiB are far from being natural, and several 
sj>eeiea are repeated under different names in dif
ferent sections; but the Indian species are so few, 
that it may Iw more convenient to refer them to 
tIuHe sccticHis than to establish new groups upon 
this occasion.

* -<if> Brhcnantha.—Oxtii. 1,<-.
7 ii:/liila, .8ni.—O uh. in DC. Prod. 1. J i l '.
H a b . Lofty niountaius in Keinaon nntl Nepal. 

ly a llU  h .— Cboor and Mussooree. R o y le .
-  .V I .. r io m .—O tth. l.c. 3(i!'.
H a b . IV v r  P i m ja l .— R o y le .

Sectio Offto.—O tth. l.c. 369.
9. S. K tm aw trtntU  (Royle MSS.) glabravel vix pubeecena 

c u le  ramoBo, foliislineari-lanceolatls inferioribus latioribas 
pctiolatiB,8pica elongata pauciflora,pedunculiscalyce duplo 
triplove longioribuB, floribiis natintibos, calycibus subin- 
flatn-clavatia 10-Btriatis, petalis bifldii, genitalibug exsertia,

H a b . Kunawur.—iloyle.
Affinis S. mvitiftoTce, elatee, ^c. distincla pneseriim 

floribus paucis nutantibus longo peduncolatis. An potius ad 
Slaciymorp/iant referenda?

10. £ . /a /ccncriaRa (Royle MSS.) baai pnbescens superne 
glabra, caule simplici, foliis linearibus vel inferioribug 
lineari-lanceolatig, spica elongata panciflnra, peduneullg ca- 
lyce longioribuB, fioribug erectiusculis,caJycibug cylindrico- 
clavatig lO-etriatig, petalis iotegrig. (Tab. 20, f.A .)

H a b . Tuen and Monma,—R oyle.
A  S. TToUtiJlora differt habitu graciliore petalU w tegris 

genitalibug brevioribug.
11. S.m»C(Mo,Pers.— O tth.!.c.370.
H a b . Jhilum and Kunawur.—R o y le .
Sectio CbBi'om«;yAn.—Ottb. l.e. 371.
12. S.cmoidea..—Linn. O tth. l.c. 371.
H a b . Keniaon and Deyra Doon. W a llic h .—In 

coir.-fields in India. R o y le .
Thin is, I believe, an Asiatic species, or found 

only ill south-eastern Hurope. I t  is common in 
botanical gardens, but those authors who have 
mentioned it as growing “  in Germania, Gallia 
arenosis,” have probably mistaken for it the larger 
specimens of S .  conica .

Sectio ^c^ym ory /ia .—Otth. l.c . 37I.
13. S. MoorcrofHana (Wall. Cat. Herb. Ind. n. 626) 

pubescens, canlibug numeroaig baai progtratis folioeig, ram is 
strictis Bubnndig, foliig lanceolato-linearibus obtugiugculis, 
floribus in  gummis ckulibua solitariis vel paucis altemis 
pedunculatig, calycibus cylindraceo-clavatia lO-striatis, 
antbophoro lungo glabro,petaIig cuneatis bifidis longe ungui*

H ab . Luddak.—M o o rc ro fl.
This sjwcies is allied to S .  a lta ica , Pers. front 

which it differs by its shorter and broader leaves, 
and by the calyxes nearly as long as in S .  Um giflora.

Sectio i ’lpAonotnorpAa.—O tth. 1 c. 377.
U . S. IKM iana  (W all. Cat. Herb. Ind. n. 627) folii* 

lato-ovatia acuminatis, guporioribua cordato-amplexicaulibua 
nervoaia, fluribuB elongato-paniculatig nutantibus, calycibus 
ventricoao-subvlavatis, petalis acmibifldie longe unguiculatis 
ciironntiB.

H a d . Mountains of Sirmore.— W aUtch.
Closely
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Closelysllied to5’.w'nrfi/toj‘fl(Linn.) from which 
it is distinguisbed by the shorter and less abundant 
pubescence, and the more cordate and broader 
leaves, which are marked especially on the upper 
side, with nine, eleven, or more, somewhat pro
minent nerves.

,V1. L tcuN is.—Ser. in DC. Prod. 1. 385.

Tliis genus as at present characterised, is distin
guished from S i le n e  by a purely artificial charac
ter, the number of styles, and consequently of colls 
of the capsule. The following species cannot be 
separated from L .  a p e ta la , although several of 
them have usually but four styles, and the L .  in~ 
dica  has often but three. I t  is probable that the 
form of the calyx, the pubescence and lengtii of 
the anthophoruin, and perhaps the form of the 
iinguiculae of the petals might be taken in con- 
junction with the usual number of styles, to esta
blish more natural groups among the very nume
rous species now known of the two genera, which 
stand much in need of the labours of a mon^ 
graphist capable of clearing up their very confused 
synonymy.

Sectio Physolychnii.— C a ^ t  fructifer iaflato-veei>.-ulosDs 
ovoldeus vel spheeriuut nec bssi attcnuatus striis 10 snpiug 
purporascentibus notatas, apiccbrcTiter S-dentatus, dentibua 
obtDsis niargine submembraiiaceis. ADthophurum breve. 
Lamina petalifera villosa. Petalorum unguicuts dilstata*, 
lamina emarginata bilida vel fimbriata uepiiia latinrcii. 
Coronce sqaam e in <juoque petalo d u r . Styli 4-5 rariua 3.

15. L . tnacrorhixa {Royle MSS.) caulibus numemeia 
ctespitosis hun)i[ibusiubamflorU,roUisIanceolato-Ilneanbu», 
floribtu solitariis creetis.calycibu^ veiiculoao-inflatis atriatis 
pubeacenti-hirtia, pctalia calyco aubbrertoribua, lamina 
brevi via crenulata.

H as. Kiinawur.—Soyfe.
Radix crassus elongatua. Cauli.< baai percnnia caespiioso- 

ramusissimua. Rami duriferi adaceudentpa 3-4-pulllcares 
tenues pubeaceutcs. Folia inferinra bnxi in petiolum longc 
anguatata, auperiora aessilia, omnia leviter pubescentia. 
Calyx minor et minus indatua qusm in L . apeiala, e t super
ficies planite totK prteaertim caiycia pubescent nec gtubra. 
Corona brevisaima, squamis subintegris.

16. L.wneifoU a  (Royle MSS.) caulibus ewspitosisbumi- 
libus suboniiloris, foliis obovato-enneatis crassis obtusis 
puboicentibus,flore solitario crecto, calycevcsiculoao-indato 
vix atriatopubescenti-hirto, petaliscalycebreviuribus, ungui- 
culis ovalia, lamina brevi truncata emarginata.

H as. Kunawur.—R o y le .
Habitus et sta tu ra  L . macroThizee. Differt folionuu 

forma et pubeacentia densiore.
17. X. infltua (W'aJl. Cat. Herb. Ind. n. 618) caule sub. 

unilioro erecto, foliis ovato-oblongis pubeseentibu.a, flore 
nutante.calyce niaximo inflaio-vcsieuioso striato pubeicenli- 
hirto,petaiis calyce sublongiuribus, lamina bifida, lobis inte 
gerrimis ovati«.

H as. Kemaon.— ll'a llic /i.

Ferennis.Caulispedalisipubescens, simplex vel rariusapice 
dichotomo-paDlculatus 3-7-florus. Fo lia  infuriora petiolats, 
soperiora sessilia tatiora. Calyx X. apfPtUe longior, etriis 
fuBco-purpureis, e t inter strias subreticulatus. Lamina 
petalifem pilis purpurascentibus dense villosa. Coronte 
squamte crenatte.

18. X. pbm ila (Royle MSS.) caulc erecto subsimplici 
pubescente subtinitloro, foliis lanceolato-iinearibus pubes- 
centibus, flore suberecto, calyce nblnngo vesiculoeo-inflato 
striatopubescenti-hirto, petalie calyce brevioribus, unguiculis 
lineari-dilatatis, lamina breviesima emarginata.

H a s . Mussooree.---i^oy/e.
A nnua? Specimina Royleana vix temipedalia simplicia 

uniflora. Calyx fructifer magnitudinc fere X. injlaUe sed 
minus inflatus, viridis nec purpureo-striutus. Differt etiam
ab X, inffaia fulionim et petalorum forma.

19. X. ffl!«/(jmu(«(M'all. C a t  H erb. Ind. n. 6 i i )  caulibns 
numerosisewspitoeis elongatis paucifloris, foliis lanceolato- 
iinearibus Iinearibusrc,inferioribu9 glabris, floribut nutan- 
tibus subpaniculatis, calycibus vcsiculoso-inflatis striatis 
pubescentibus, petalis calyce subbrevioribus, lamina brevis-

H ab. Nepal.— W alH ch,
Perennis. Caules i-S-pedales fere glabri vel superne u ti 

^olia superiora pubescentes. Fo lia  inferiurapctiolaia, supe- 
riora sessilia. Fiores 3-7 dicbotomo-panicuiati. Calyces 
minores qiiam in speciebus prsecedentibus. Petalorum 
lamlnse corona breviores.

so, X. nUans (W all. Cat. H erb. Ind. n. 620) caulibus 
adscendentibuslaxe dicbotoino-paniculBtis,foliis lato-nvalis, 
inferioribus utrinque angulatis, superioribus basi cordato- 
amplexicaulibus, floribus nutantibus, calycibus vesicnloeo- 
inflatis striatis pubes centi-hirtis,petalis caiycemsupe ran tibus, 
lamina brevi dentals, dentibus integris. X. cili/tla. W all. 
Cat, H erb. Ind. n, 621.

I I ab . Gosainthan. Tr«//jcA.— K unaw ur. R o y le .
I  Perennis. Caulca 1-2-pedaIes basi procumbentes uti tota 
I planta breviter pubesceiiti-birti. Piinicula Isxa divaricata.
. Calyx minor quapi in X. infinta, dentibus margine srpe  I  fimbriato-cilialis, e t ideo nomen X. ciliata  liuic speciei ia 

I  berbario Indieo inipnsui, sed ob characterero quam inaxime 
i fallaceni, nomen Hoyleanum retinere iiislui. Petalorum 
 ̂ iam ine squamas coronc duplo auperantes, breviter 3-5-dcn- 

taUe dentibus linearibns. Styli 4-5.
2], X. CsuAmenatia(RoyleMSS.)caulibus erectis dicbo. 

tomo-paniculatis, foliis ovatis, inferioribus basi angustioribus 
ieviter pubescenlibus, floribus erectiusculii(?}, calycibus 
vesiculoso-inflatls striatis pubescenti-hirtis, petalis calycem 
auperantibua,laminabifida,lsciniisubovato-cuneatis2-3-fidis.

I I ab. Cashmere.—R o y le .
A L . fimbriata  vix differ! nisi petalorum  forma et caly

cibus forsan majoribus fcrc X. infirUa. Specimina sup- 
petentia imperfecta sunt.

22. L . fimbriata  (W all. Cat. H erb. Ind . n. 619) cauHbus 
erectis diubotumo-paniculatis.foliis ovato lanceolatis pubes- 
centibus, inferioribus petiolalis, floribus erecliusculis, caly
cibus vesicnloso-inflatis striatis pubescenti-hirti<,petalis ra- 
lyce longioribus.Iaminis lacero-flinbriati*, laciniis iincarihus 
bifidis. X .m W em < ,n .W ailfu l.Ile rb .Ind . n. 62U.(T.2C‘.f B.)

I I ab. Kemaon. W uU ich .—Mussooree tintl
Jumbo. R o y le .
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H erba i-2-pedalia. H abitus X. fim briata  set) panicnU 
angustior slrictior e t petalorum forma diversa. Calyces 
luious inflati. Styli 4 vei scp« 3.

Ad banc scctionem refcrends.sunt L.apetala  Linn, syl- 
fe itr it DC. tUoica Linn, c t verosimiliier L . Magfllanica. 
Lam. t'ariegata Desf. et diclinii Lag. A n cum tiilenibus 
Bchenanthie plurimis genus proprium ?

Sectio u^groilermna. 1>C. Prod. 1. 386. excl. speciebui 
cslycibus inflatis.

24, L . coronaria, Lam. DC. I.e. 387.
IIab. Cashmere.—7?oyfe.

PerennU . Caules 1-2-pedales uti tota planta breviter 
pubescentes. Folia aogustiora e i panicula strictior quam 
in  L .  niUartte. Calyx L . nutenlit paullo major, striis 
purpurco*rufescentibua pubescenti-hirtus, inter strias sub- 
reticulatus, Petalorum unguiculi cuneato-dilatati. C orona 
tquamie lamina breviores crenatc . Styli 4-5. A  L . indiea 
differt calycibua fere dupio majoribus, petalis magis inciais.

23, L . indicn caulc erecto ramoso, foliis ovatis re l ovato- 
lanceolatis pubescentibua, panicula strictamultiiiora,floribu8 
subnutantiliue, calycibus fructiferis erectis oblongis inflatis 
atriatia pubesceotibus, petalis calyce longioribus, lamina 
bifida, lobisintegerrim isbideatatisve. Silene indiea. Boxb.
H ort. Beng. 34,

H as. Nepal.— H'afficA.

T r i b e  A L S I N E ^ .

In  addition to his account of the Indian S ilenecB , Mr- Bentham has been good enough to favour 
me with the following characters of the genus L e u c o s te m m a , and the two species named by him in 
Dr.Wallich's Catalogue of the EasUindian Herbarium. These, as well as the following, will be 
included in M. Fenzl’s monagraph of the tr ib e  A l s i n e a ,a n d  therefore short specific characters have 
only been given.

LEUCOSTEM M A.
Scpala 4. Petala 4, bifida. Stamina 8. Styli S. Capsula 1-locuIaris, apice dentibus 4 dehiscens, 

poiysperma.
This genus differs from S te l la r ia  in the number of parts, and cannot be joined to it without 

breaking through the principles upon which the genera of C aryophyllece  have hitherto been established- 
I t  is, however, probable that, bi a general revision of the order, much better characters may be found, 
and in that case L e ttc o a ie m m a  may find its place as a section of S te l la r ia .

1. L .  la t i fo l iu m  (Bentli. in Wall. Cat. Herb. Ind. n. 64.5), foliis inferioribus cordato-ovatis, supe- 
rioribus oblongo-Ianceolatis. (Tab. 21. fig-1.)—Habitus S te l la r i a .  CoM êe teneri basi decumbentes 
ramosissimi- .Rami apice dicbotomi, junioribus pubcsccntibus. F o lia  inferiora 3-4 lin. longa, basi 
curdata, superiora somipoUicaria, basi angustata, omnia acuminata. P e d u n c u U  tenues elongati unifluri. 
C oro lla  magnitudinc fere S t e l l a r i a  n e m o r u m , alba petalis calyce dupio longioribus. S e p a la  lanceolata, 
acutissima, viridia, glabra vel tenuissime pubescentia, margine membranacea. C apeuJa  ovoidea.
S e m i n a  numcrosa, glochidiuta__H'nb, Bhogtibba lictwcen Ganges and Jumna rivers. R oyle.— Keinaon.
W a llic h .

2. L .  W e h h ia n u m  (Bcnth. in Wall. I. c. n. 642), foliis omnibus oblongo-linearibus basi angustatis. 
L .  A n g u s t i f n l iu m  (Royle). Tab. 21. fig. 2.

A L .  la ti /o lio  constanter distinctum foliis angustioribus longioribOisque, cseterum eo simillimum est.— 
Hab. Near the village of Mutrogli, on the side of Budraj. R oyle .—Sirmore. IPeW.—Kemaon. W a llic h .

A r e n a r ia  fe a tu c o id e r ; ctespitosa, foliis gramineis subulato-filifomiiluis curvatis sub lenCe ciliato- 
Kabris, radicalibus fusciculatis, caulibus simplicibus adscendentibus calycibusque glanduloso-pilusis 
unifloris, scpalis 5-nciwiis aciitissiinis margine scariosis petala ovata i  brevioribus.—A . n a r d i f o l ia  Ledeb. 
affinis.— IIab. Kunawur. Tab. 21. fig. S.

21. LINEiE.
This order, named from, and chiefly composed of the genus Linum, of which one 

species has been known for its important uses from time immemorial, is found chiefly 
in Europe and the north of Africa, but also in most other parts of the world, though 
not very numerous in species any where. In India, one species, L. M}i.%urense, has 
been found in the Peninsula, and by myself on the Mussooree and Kedarkanta moun-

M tains.
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tains. At the foot of the hills, and at moderate elevations within them, are found the 
different species, X. Cicanoba, trigynum, repens, and tetragynim, which are all distin
guished by the showiness of their flowers, are closely allied among themselves, and differ 
from the rest of the genus. Mr. Bentham suggests that X. repens is only a variety of 
X. Cicanoba. This I have found varying so much, that £ven X. trigynum, of which the 
older leaves, as Dr. Roxburgh mentions, are serrate, may be a variety of it, as well as
L. tetragynum.

In the plains of India, Linum usitatissimum is found every where in a cultivated state 
in the cold weather months. This plant, so well known for the tenacity of the flax 
yielded by its fibrous bark, from which, in the present, as in the most ancient times, 
linen cloth was manufactured, and which is subsequently converted into paper, is 
valuable also for the mucilage yielded to water, and the oil to pressure, the first by 
the covering, and the other fay the almond of its seed ; while the residue forms an oil
cake fit for the food of cattle. Flax, extensively cultivated in Europe, is imported into 
England, chiefly from Russia; and linseed from both America and Holland. In Egypt, 
as in ancient times, it is much cultivated in the present d a y ; it must long have been 
introduced into India, probably from the northward ; but its names do not give us any 
assistance in tracing it to its source; as the Sanscrit atasee, Hindee atees, Bengalee 
nmshina, have no resemblance to the Hebrew Arabic akshoot, Greek or
Persian kutan. The latter, remarkable for its resemblance tô  gootn or kiitun, the Arabic 
name of cotton, but this is written with the Arabic, and the former with the Persian 
kaf. In India, the flax is cultivated only on account of its seed, of which the mucilage 
is valued as a demulcent in medicine, and the oil in the arts ; but the plant, which in 
other countries is most valued, is there thrown aw ay; and others, such as llibiscit.-i 
cannabinus and Crotalaria cannabina, are cultivated almost in the same field, for the very 
products which this would yield. It seems worthy of experiment, therefore, to ascertain 
whether a valuable product might not be added to the Indian agriculturist's profits, 
without much additional expense. Flax having been manufactured into linen cloth, 
both by the Egyptians and the Hebrews, as we learn from the sacred writings, as well 
as from Herodotus, and know* from the mummies being exclusively, as far as hitherto 
ascertained, wrapped up in linen clothing, it is curious that the practice of converting 
flax into linen should not have passed into India. This, I conceive, can easily be 
accounted for by the latter possessing the cotton plant, of which the weavable portion 
is more obvious, elegant, and well suited to the climate.

I have- the.pleasure of annexing, from Mr. Bentham, an improved character of 
X. Mysurense, which, as above mentioned, is found in several parts of India.

L i n v m  M y a tir e n se  (Heyne. Benth. in Bot. Reg. 16. ail calc. n. 1326), glabrum, ercctnm, foliis 
alternis basi attenuatis, inferioribiis ovatis obtusis, superioribus oblongis aeutis, fluribus paniculato- 
corymbosis, sepalis ovatis acutiusculis margine subciliatis, petalis calyccni breviter superantibiis, stylis 
basi connatis.—Affine L .  g a llico , differt sepalis acutiusculis nec acuniinatis, petalis brevioribus.

2 2 .  M a l v a c e -i
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22. M ALVACE^.

The relation of this order, with those which follow, as Bomhacea, Byjtlneriacea;, and 
Tiliacca, is so considerable, as to have induced Mr. Brown to recommend their being 
included in one natural class, of which the orders appeared as nearly related as the dif
ferent sections of Rosace<B are to each other. On this occasion Mr. Brown made the 
valuable remark, which, though followed up by several celebrated botanists, is to be 
regretted has not yet become universally adopted as a law. “  In both these, as well as 
in several other cases that might be mentioned, there seems to be a necessity for the 
establishment of natural classes, to which proper names, derived from the orders best 
known, and ditfering, perhaps, in termination, might be given.” The M alm cta  
occurring within the tropics, both in the New and the Old World, both as trees and 
herbs, and only in the latter state in the temperate zone, are found in considerable 
quantities in every part o f  the plains of India, but a few species only on the slope of the 
Himalaya. These belong to the same genera as the European Malvactce. Althcea rosea 
and a species of Lavatera have been brought me from Cashmere: the former most 
likely cultivated, as it is every where, in the gardens of India. M alm  sylvestrls and 
rotundifolia occur in the same localities. The latter is also found, both on the northern 
and southern face of the Himalaya, as well as in the plains of India; but in the latter 
situation, only during the months which constitute the winter, both of Europe and of the 
Himalayas; but in the mountg,ins, it is found only during the summer months, which 
in the plains are so hot, as to scorch every thing requiring a moderate temperature. 
Both plants and seeds of Ilihiscus Trionum have been brought me from Cashmere, and 
grown in tho botanic garden at Sahorunporc, and the wild specimens now deposited 
in the Museum of the Linnean Society scarcely differ from the plant found in European 
gardens. The genera of which species are found in the plains and peninsula of India, 
are Pavonia, Thespcsia_, Lebretonia, Hibiscus, Abeb7iosc/iiis, and TJrena, which are
also common to America; together with Gossypium, found commonly in a cultivated 
state, and Laguncca, which is common to India and Africa. Many of the same 
species of some of these genera extend from the peninsula to the most northern parts, 
as Hibiscus rigidus, Sierattaisis and crotonifolia, to the neighbourhood of D elh i; the last 
constituting the new genus Decaschistia of Dr.Wight and Mr. Arnott. Sida hnmilis, 
cordifoUa, populi/oliu, and graveolcus, are found every where in the plains; while 
Urena repanda. Hibiscus Lampas, Abeh7ioschus 77/oschaliis, and cancellatus, extend along 
the foot of the Himalaya, with the jungle and forest, as far north as the banks of 
the Jumna in 31° of latitude. In such situations only, and in the valiies near the 
plains, have I seen any of the above-mentioned \n d \m  M alvacca; they are therefore 
most probably found in the same situations in Nepal and Kemaon. Many of the 
species, liowevcv, from the south, succeed remarkably well as far north as Saharunpore; 
as Hibiscus /nacraphyllus, popul/ieoidcs, and others, with the usual garden species; among 
these .some American species, as Hibiscus Sabdariffa, may be mentioned as quite at 
home in every part of India.

2 The
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The Malvacea, and the other orders which have been mentioned as being allied to it, 
are not more remarkable for general accordance in structure, than for the possession of 
similar properties, as will be seen in the remarks on each of the orders. The greater 
number of species abounding in mucilage, which is of an innocuous nature, may 
all, almost indifferently be used as demulcents in medicine, as mallows and marsh
mallows have been from the earliest times in Europe, and as Sida indica, asiutica, 
and popuUfolia, are in India. The mucilage of some being abundant and wholesome, 
they are much used as food, as the fruit of Hibiscus cscuknlus, or the ochro (Gombo Ftt)  
is in America; and as H . longifoUus, or ram turui, replete with mild mucilage, is in 
India; and as other species, though less nourishing, have been in other parts of the 
world. The Malvacee are still more remarkable, for many of them having the bark 
abounding in flax-like fibres, which, from their tenacity, are manufactured into cordage. 
In the West Indies, whips are manufactured from Hibiscus arbonus. M alva c/ ispu 
w’as found by Cavanilles fit for making cordage. Sidti ahutilon is said to be cultivated 
in China, as we know Hibiscus cannabbnis, or sun, is in India as a substitute for hemp. 
Several other species have been recommended for this purpose, as well as for conversion 
into paper. Sida rhomboidea and rhombifolia, Urena hhata and sinuata, Hibiscus ioriiiosiis, 

furcatus, and coUinus, are all described by Dr. Roxburgh as abounding in strong and 
serviceable flaxen fibres. Sida periplocifoUa and Hibiscus slrictus, from the plants 
shooting into long single twigs, particularly if closely sown, are especially recommended 
for cultivation. The fibres of the last are described as being long, fine, and strong, of 
a beautifully glossy white, and tlierefore well worthy of experiment, whether it might 
not be profitably substituted for some of the plants which now engage the Indian 
agriculturist's attention. Abebyioschus moschatics, long known for its musk-scented seeds 
{hub-ool-mooshk) which, in Arabia, are said to be added to coffee, and in India are used 
as a cordial medicine, abounds in mucilage, which, in the Saharunpore district, is 
employed in clarifying sugar. A few species of this order are remarked to be possessed 
of anomalous properties, as Hibiscus Sabdariffa, cultivated for the pleasantness of the 
acid of its red calyxes, \vhile the flowers of a few have astringent properties, as Alalvu 
alcea, and Hibiscus rosa sinensis, which in India, as in China, is employed for blackening 
the eyebmws, as well as the leather of shoes.

But C o t t o n  is by far the most important product of the plants of this family; it 
was known in very ancient tim es; its consumption has increased in proportion to the 
progress of the arts and of civilization. It appears to have been originally known 
only as a product of India, the country which at the present day is supposed by many 
incapable of producing any but the inferior kinds. As this is an opinion which ap
pears to me to have been hastily formed from the results of experiments in a few situ
ations, instead of after an investigation into the nature and variety of the soils and 
climates of the different provinces of this extensive country, it will not be perhaps 
irrelevant .to enter into a few details on the subject.

That cotton was originally introduced from India into Egypt, seems probable from
Herodotus
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Herodotus not mentioning it among the products of the latter country, which he would 
hardly have failed doing had it been common or cultivated, as its novel and singular 
appearance must have struck a traveller from Europe; particularly as in his account of 
the Indians, he mentions thatj;hey possess a kind of plant, which, instead of fruit, 
produces wool of a finer and better quality than that of sheep : of this the natives make 
their clothes. In another place, he mentions that the Egyptians, as well as the priest
hood, are so regardful of neatness, that they wear only linen clothing, and that always 
newly washed. Book 2. c. 37 ; and again a t e .  71. “  Their habit is made of linen ;
over this they throw a kind of shawl made of white wool, but in these vests of wool 
iliey are forbidden by their religion either to be buried, or to enter any sacred edifice." 
By some authors, it has been suggested that we ought in some places ,to read cotton 
instead of linen; but this seems to be taking for granted, that the former was as common 
in Egypt in ancient times, as it is at present; and it appears to me, that in other 
j^laces we ouglit to read U/ten instead of cotton, as in the account of the Egyptian 
mode of embalming, the body is said to be wrapped up in bandages of cotton. That 
this was not the case, is proved by ail the mummies which have been opened and the 
cloth carefully examined under the microscope, having been found to be swathed only 
in linen c loth; which it is not likely would have been the case, if cotton had been 
as common an article of clothing in those, as it is in the present day, particularly 
as some of that used for this purpose appears to have been previously worn, as it is 
repaired in some places. It is not improbable, however, that cotton fabrics were imported 
into Egypt from India even at the earliest historical periods, with cinnamon, cassia, and 
frankincense. Pliny, writing about 500 years subsequent to the time of Herodotus, men
tions, lib. 19, c. 1, that the upper part of Egypt, verging towards Arabia, produces a 
small shrub, which some call gossypion, others xylon, and from the latter the cloth made 
from it, xylina, bearing a fruit like a nut, from the interior of which a kind of wool is 
produced, from which cloths are manufactured inferior to none for whiteness and soft
ness, and therefore much prized by the Egyptian priesthood. Dr, Harris, in his Natural 
History of the Bible, quotes several authors to show that cotton was known to the 
Hebrews, adding that the name butz, by which it is dii^inguished, is not found among 
the Jews till the time of their royalty, when by commerce they obtained articles of dress 
from other nations. The author of the Ruins o f  Palmyra has shown that the East- 
Indian trade by that city into Syria was as ancient as the days of Solomon; and Heeren 
concludes, that cotton fabrics formed an article of the ancient conjmerce with India, 
as Ctesias mentions that the Indians possess an insect,* which affords a red colour

more

• Hcercn supposes that this is the iac inseef, but as he traces it to the high land of Tibet, it is improbable 
that the same insect exists in the sultry pl.iins of India, and the cold and arid table-land of Tartary; but 
IVoiTi the recent travels of Lieut. Burncs and Ur. Gerard, we learn {Journ. A s . Soc. o j  Bengoi. uoJ. ii. p. 652) 
that a  species of cochineal is found on the root of a plant which flourishes in a marsh (near Herat), but tlie 
natives being unable to dry it, import it from Bokhara and Yurkund, paying about 32 sicca rupees per Indian 
seer. Coccus polonkus, the scarlet grain of Poland, is also found on tlic roots of a plant, the Scierantliusperennis.
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more brilliant than cinnabar, which they employ in dyeing their stuffs. Theophrastus, 
lib. 4, c. 9., and Pliny, lib. 12, c. 10, who follows him, mention that the islands 
Tylos and Aradus, the modem Bahrein, in the Persian Gulf, produce abundance of 
cotton, which was manufactured into clothing. H e^en, Commtrce o f  the Ancknts, 
vol. ii, p. 278, Fr. ed., concludes by saying, “  II est fort-probable que les plantations de 
Tylos fureht le resultat du commerce avec I’lnde, veritable patrie du coton.”

Dr. Harris, in assigning butz as the Hebrew name of cotton, mentions that this bears 
some resemblance to bessa, its Arabic name, according to Prosper Alpinus Exot. 
t. 38, whence the /Sve-rej of the Greeks, and the byssus of the Latins. The European 

names have evidently been derived from quin, kuin, or hootn, which is the most 
common Arabic name, though others are assigned it in that copious language. The 
other Asiatic names do not appear to have any connection with this or with one 
another; as Persian, poombeh. Hindee, the plant kupas, the cotton rcoe. Bengalee, 
kapase, tula, banga. Sanscrit, karpassee. From the last the Hindee and Bengalee 
have no doubt had their origin; and the resemblance between these and the term 
Gossypium, which has been considered of Egyptian origin, in being written with so 
many of the same consonants, is remarkable.

It has sometimes been considered a subject of doubt, whether the cotton was 
indigenous to America, as well as to A sia ; but without sufficient reason, as it is 
mentioned by very early voyagers, formed the only clothing of the natives of Mexico ; 
and as stated by Humboldt, is one of the plants of which the cultivation among the 
Aztec tribes was as ancient as that of the pili (Agave), the maize and the quinoa 
(Chenopodium). I f  more evidence be required it may be mentioned, that Mr. Brown has 
in his possession cotton not separated from the seeds, as well as cloth manufactured from 
it, brought by Mr. Gumming from the Peruvian tombs; and it may be added, that the 
species now recognized as American, differ in character from all the known Indian species.

In a cultivated state, cotton is now distributed over a very wide expanse of the globe 
on both sides of the Equator : on the north extending as far as the southern shores of 
Europe, and on the south to the Cape of Good Hope; in the islands of the Pacific 
Ocean, it is found both in the Friendly and the Society Islands. Nearly under 
the Line it is cultivated in the islands of Celebes, Java, Timor, and the Seychelles, as 
well as in Kutung, where the best is said to be grown, extending northwards up the 
Malayan Peninsula, along the coast of Tenasserim into the Burhmese territory, and from 
this westward into Siam and China, whence there is a peculiar species. Cotton is 
common in every part of India; a wild species was found in Ceylon, and another in 
Silhet by Dr. Roxburgh. From India the cotton seems to have travelled by the way of 
the Persian Gulf into Arabia, as well as into Persia, and from thence to Syria and Asia 
Minor, From Arabia and from the ancient commerce by the Red Sea with India it was 
probably introduced into Egypt, whence it seems to have spread into the interior of Africa, 
and to both its western and northern coasts. The islands and shores of the Mediterra
nean long supplied Europe with all the cotton it required; during the reign of Napoleon,

he
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he caused it to be introduced into Corsica, Italy, and the southern parts of France; 
and Mr. Kirkpatrick cultivated it in Spain, near Malaga. In America, cotton is exten
sively cultivated in the Spanish,Portuguese, Dutch, and English settlements; one species 
is peculiar to Peru ; others are cultivated in the West-India islands; also in Mexico, and 
in the southern states, as Georgia and Carolina of the United States of North America.

Knowing the countries through which cotton is already spread, the next interesting 
subject of inquiry is to ascertain the kind of climate it requires, as well as that of the 
countries where the best kinds are grown, and, if possible, to determine whether this 
superiority depends on the excellence of the seed, the goodness of the climate, or care 
in the culture ; and here the general results which have been deduced by the illustrious 
Humboldt render the most essential assistance. He remarks that Gossypium barba- 
<knse, kirsutum, and religiosum, have their favourite climate, from 0° to 34° of latitude, 
where the annual temperature is from 82° to 68°, but that G . herbaceum is successfully 
cultivated in the temperate zone, where, with a mean summer heat of 75° or 73°, that of 
winter is not less than 46° or 48°. Cotton is, however, cultivated as high as 37° of 
N. latitude in America; beyond latitude 40° in Europe, and even as far North as 46° 
near Astrakhan,

As the British possessions in India extend from 8° to 31° o f N. latitude, the whole are 
included within the favourite tract of the cotton ; and as Mr. J. Prinsep has presented us 
with an epitome of the meteorological phenomena at five places from 12° to 30°, it will 
be seen that the mean temperature of the year, along the whole extent, is what is 
required for the cultivation of this plant. B y  all the observations to which Mr. Prinsep 
had access, the mean temperature of Madras is found to be 81.69°; of Ava, 78.39°; of 
Calcutta, 78 .13°; of Benares,77.81° ; and of Saharunpore, 73.5°: to these maybe added 
that of Nagpore, about 80°; Nusseerabad, 76°; Bancoorah, 74.5°; Delhi, about 75°. 
The mean temperature ofthe winter months at Saharunpore, the most northern station, is 
moreover about 55°, and though we are without any precise data respecting the nature 
of the climate of the Tinnevelly district, the most southern portion, where, however, 
the best cotton is at present grown, we may safely assume that in point o f temperature, 
and, I believe, in the course of the seasons, every parOof the Indian territories is fitted 
for the cultivation o f cotton.

W ith respect to elevation, Humboldt mentions that in the aquinoctial regions of 
America, cotton extends to nearly 9,000 feet above the level of the sea, but in Mexico, 
in 19° 22' of N. latitude, it reaches only to 5,500 feet. In the Himalayas I have seen 
it at above 4,000 feet in the tract between the Ganges and Jumna rivers; Dr. Govan 
mentions it as extending with the sugar-cane to about 4,200 feet between the Jumna 
and Sutlej rivers ; both situations are within 28° to 31^° of N. latitude; but in neither 
i.s it cultivated to any extent, a few plants only are grown about the villages, of which 
the produce is used up by the females o f  the family, Mr. Trail mentions that the 
cotton of the Kemaon district is superior to that of the plains in softness of texture, 
gloss of colour, and length of fibre.

In

    
 



88 IL L U S T R A T IO N S  O F T H E  B O T A N Y  O F [_̂ 'alvncea<

In addition to the information which has been obtained regarding the temperature 
required for the successful growth o f cotton, and the notices we have from cultivators 
respecting the soil, it is desirable also to ascertain the degree of atmospheric dryness 
and moisture which is best suited to the formation of cotton-wool. Respecting this I have 
been unable to obtain any information, but there is no doubt that from the extent of 
their distribution, the several cultivated species must be subjected to very different 
degrees of evaporation, and the production of cotton, both as regards quantity and 
quality, must, I conceive, be influenced by this as well as by other causes, particularly 
as we know that the formation of flowers and fruit depends upon the nature and quan
tity of the secretions which are formed by the leaves, and in the cotton, probably, by 
the leaflets of the involucel or exterior calyx. As the density o f these secretions 
depends as much upon the rate of perspiration as upon the supply of moisture by the 
roots, it follows that different states of humidity in the atmosphere, checking or exciting 
perspiration, will influence the retention of the fluids in the state of sap, or their 
conversion into concentrated secretions; and as it is upon the latter that depend the 
formation of flowers and fruit, it follows that whatever favours the former will be 
useful to the latter; or, as Professor Lindley has well and briefly expressed it. Trans
plantation, a dry and heated (and it may be added a rarified) atmosphere, a judicious 
pruning of the extremities of young growing branches, a great decomposition of carbonic 
acid by full exposure to light, or whatever interrupts the rapid flow of the sap, favours 
its concentration and the diminution of excessive vegetative vigour, assists the formation 
of flower-buds, and consequently the production of flowers. But a moist or richly- 
manured soil, high temperature, with great atmospheric humidity, a free and uninter
rupted circulation of sap, or a great accumulation of oxygen, in consequence of the 
imperfect decomposition of carbonic acid, have all a tendency to dilute the sap, promote 
excessively rapid growth, the almost exclusive production of leaf-buds, and are therefore 
unfavourable to the formation of flower-buds. v. Principles o f  Horticulture, p. 35, 
and p. 54. The same reasoning will apply to the production of fruit and the perfection 
of seed, as well as cotton, and any other accessaries or secretions.

The degree of moisture and dsj'ness which is best suited to each species, and for the 
■production of its several parts and products varies so much, that what is excessive of 
either for one plant, may be just the degree that is requisite for another. What this is, 
can only be known in general from experiment and observation ; and in the present 
case we only know what some cultivators have stated that, according to the moisture 
or dryness of a climate, the cotton was long or short stapled, fine or coarse, early 
or late in flowering, as well as varying in the quantity it bore. There is no doubt 
considerable differences must exist in this respect between the equability of insular 
climates within the tropics, the moist climates of Bengal and Guiana, and the mode
ration in temperature and evaporation of Georgia and Carolina, as w êll as of the south 
of Europe.

It is generally admitted that the quality of cotton improves in proportion to its vicinity
to
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to the sea ; but the Pernambuco cotton is said to be injured by this proximity, and to 
improve in proportion as its cultivation advances into the interior (Koster's Brasil). With 
regard to latitude, the cotton of Java under the Line is almost the worst in the market, 
and that from Guiana and Brazil, within a few degrees of the Line, is the second in 
quality ; while that from Jamaica, in 20° of N . latitude, more costly in production, is 
30 per cent, worse than that from Demerara, 14° ijiote to the southward; while the 
cotton of Georgia and the CaroUnas, nearly at the mo^ northern limit of its extension, 
is the best that is produced; and the cotton of Egypt, of which the cultivation, with 
returning civilization, has returned to the country by which it was first made known in 
Europe, is of excellent quality. In India, though some fine cotton is produced in the 
neighbourhood o f Dacca, and some other places, that of Bengal, according to Mr. 
Colebrooke, is worse than that of the north-western provinces ; and the natural vege
tation of these, as we have seen in so many instances, corresponds to that of the coast 
of Coromandel, where the cotton is grown, of which the Madras long-cloths are made. 
It would appear, therefore, that not only is temperature necessary to be considered, 
but also the due balance between the supply of moisture to the roots, and its escape by 
the perspiratory surfaces of the leaves, as well as all the varied processes of a judicious 
culture, in addition to the choice of the species or variety to be cultivated in any parti
cular locality.

In the choice, however, of seeds, it does not follow that that which is best suited to 
one climate, is the kind most eligible for introduction into another, where the requisites 
of soil and climate may be neither identical nor analogous. Dr. Rohr and Mr. Bennet 
mention, that even in the same field some plants were ten times more productive than 
others, and that a variety which was sterile in one situation, became fertile when removed 
to another, which did not appear more favourable; while a kind that in one bore but 
little cotton, became most productive in a neighbouring farm. Much, therefore, may 
be done in improving the kinds which already exist in India, by ascertaining with 
precision the parts of the country where the best cotton is already produced, the peculia
rities of soil, climate, and culture, selecting the most prolific plants, and extending 
their cultivation, to the exclusion o f less fertile and inferior kinds; exchanging the 
produce .of one place with that of another, when others can be induced to take the 
same trouble in selecting and preserving only the best kind of seed. Doing, in fact, 
what is everywhere done by all who are interested in the improved cultivation of grain, 
vegetables, fruit, or flowers; though some varieties are difficult to propagate by seed, 
yet others may be continued sufficiently long to attain the permanency of species, 
instead of the liability to change of varieties.

Much, moreover, may be effected by introducing into India the different species and 
varieties which are already successfully cultivated in other countries; and here the 
chief thing is not to testrict ourselves to too small a number of varieties, because they 
happen to be those which at present produce the best kinds of cotton. Not contented 
in America with possessing already the best kinds of cotton, they have tried those of

N other
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other countries to see if there were not among them some suited to the peculiayties of their 
country and climate.’ Mr. Spalding, in an interesting letter published in the evidence 
before the East-Indian Committee, informs us that the cultivators in America confine 
their attention to such plants as are of annual growth. 1st. The nankeen cotton introduced 
at an early period from China; this is abundant in produce, but the seed, covered witli 
down, produces wool of a  dirty yellow colour, which does not bring the price of the 
other short staple cottons. 2d. green-seed cotton, with white wool, which, with 
the former, is grown in the middle and upland districts, whence the latter is called 
upland cotton, also short staple cotton; and from the mode in which it was cleaned, bowed 
Georgia cotton. This, Mr. S . says, was cultivated in Georgia and Carolina previous to 
the revolutionary war, and considers it impossible to trace whence it was introduced, 
but supposes it may have been from Smyrna by one of the southern states. To this it 
may be objected, that G. herhaceum, with grayish seed, being the kind generally culti
vated in Asia Minor, this green-seed cotton is probably one of the cultivated varieties 
of G. kirsutuni. 3d. The sea island, or long staple cotton, which is distinguished by the 
black colour of its seed, and the fine, white, strong, and silky long staple by which it is 
surrounded. This is grown in the lower country near the sea, and on several small 
islands, which are not very distant from the shore. This was introduced into Georgia 
from the Bahama Islands, where it had been introduced from a small island in the 
West-Indies, celebrated for its cotton, called Anguilla.

In attempting the introduction into India o f new kinds of cotton, it would appear 
advisable to include in the experiments every kind that could be procured from any part 
of the world, whether in their present site, affording the best or only an indifferent kind 
of cotton ; for some which do not appear-so good, may find a more suitable locality in 
some parts of India. Another consideration, not less important, is to extend the 
experiments over as wide a field as circumstances will at present admit o f ; and it will 
be extraordinary, indeed, if  the extended coasts and wide-spreading plains of the Indian 
empire do not afford a sufficient choice of soil and climate for some one, if  not several, 
of the superior varieties of a plant, which is already cultivated in every part of the 
country. '■ *

With respect to the improvement of the kinds already in cultivation in India, it will 
not be useless to call attention to the evidence given before the Committee of the 
House of Commons on the Affairs of the East-India Company, where several places are 
mentioned, which already produce some fine kinds of cotton,—as the neighbourhood of 
the Silhet Hills, which is said by Mr. Bracken to produce a cotton equal to any from 
the South Sea Islands, and which he states that Mr. Finlay, of the Calcutta Cotton 
Mills, considered equal to any cotton he had ever seen. There is also a fine variety in 
the neighbourhood of Dacca; though the fine muslins of that name are no doubt more 
owing to the workmanship than to the raw material. Mr. Colebrookc {Bengal Iluxhandrp, 
p. 140) states, that the best cotton imported into Bengal is brought by land from Nag- 
pore, in the Dukhun, to Mirzapore. Another kind, superior in the length and fineness

of

    
 



M alvacea-I T H E  H IM A L A Y A N  M O U N T A IN S . 01

of its staple, is brought by a land-carriage of more than 500 miles from Ameraweti, a 
well-known mart in the Dukhun, situated about thirty miles south of the city o f Elich- 
pore. The best cotton on the eastern side of India is now said to be grown in Guzerat, 
and that from Cutch is particularly fine in the staple, and well cleaned; but the finest 
is produced at a village near Manyrole, in Kattywar. The great improvement in the 
Tinnevelly cotton is well known, and owing to the introduction of foreign varieties, 
especially from the Isle of Bourbon. The Seychelle cotton should also be tried, as well 
as the different kinds which are produced in Siam, and the several islands of the Indian 
Archipelago, as well as of the Pacific Ocean. That of Pernambuco appears particularly 
desirable, as it is said to improve the further it is carried into the interior. The Brazils 
and West-India Islands afford endless varieties; and the trials with the seed from 
Georgia and the Carolines, as well as from E^gypt, should be repeated in every part of 
India, but especially on the coast of Cutch, in Malwa, and in the north-western pro
vinces o f India. With respect to the best mode of cultivation, it is unnecessary to enter 
into all the details, as they are given in works lately published available to .every one, 
especially the Tropical Agriculturist, Captain Basil Hall’s Travels in America, Poiret Diet, 
des Sciences Katurelles, tom. x i . ; but as it will be useful to contrast the principles with the 
practice in India, I have made the following abstract, r.hieflyfrora the first-mentioned work.

The soil best adapted for the cotton is a light and sandy soil, particularly if  held 
together by a little clay or calcareous earth, and mixed with a small portion of vegetable 
matter ; but volcanic deposits are said to be the most favourable, and the banks of rivers 
which are overflowed, and become covered with mud. A moderate degree of moisture is 
essential, but too great aridity is injurious, and must be counteracted by irrigation; and 
as an excess of moisture induces the production of a profusion of leaves and flowers, 
though the latter fall off, and the roots rot, it must be obviated by drainage. No - 
great depth of soil is required, but it ought to be light and friable, so that the delicate 
fibrils of the root may penetrate in every direction. The tap root of the perennial species 
should, however, be able to descend to some depth; the sub-soil, therefore, should 
not be hard. Two or three ploughings are necessary to pulverize the earth, destroy all 
weeds, and expose every particle of soil to the atmosphere, and to light and heat. In 
China the soil i.s harrowed after each ploughing, and the latter is made twelve or fifteen 
inches deep. If  the soil be barren or exhausted, manure suited to the nature of the 
soil is added, in China, after the last ploughing, and consists of mud from the bottom 
of ditches, ashes of all kinds, and oil-cakes. Previous to being sown, the seed is 
generally soaked in water: oil has been recommended for the purpose, but lime-water 
would be preferable. The sowing takes place in Georgia from November to April, in 
lines or furrows: the latter may be five feet apart. In America and the West-Indies, 
where the land has not been previously cleared, the practice is to fell and set fire to the 
timber, and dig holes for sowing the seed. These may vary in distance, but are often 
eighteen inches apart, and about as deep. From twelve to twenty or thirty seeds are
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sown in each hole, as soon as possible after ploughing, digging, or hoeing, and are 
covered with one or one and a-half inch of soil. The most important operation is 
weeding; this is repeated every eight or ten days in China, until the bushes put forth 
blossom, and every month in Guiana; it ought to be carefully performed so as not to 
injure the young fibrils; it is useful not only in removing weeds, but also in turning up 
the soil. When plants are three or four inches high, all, except three or four in each 
hole, are pulled up; at the end of the third month, all the plants but one are withdrawn; 
in Georgia, after a month, six or seven are left in each hole ; at next hoeing, only one, 
or the two which are most apart. When the remaining plant is eighteen or twenty-four 
inches high, only twelve inches in China, the top is pinched off, that the lateral 
branches may shoot out, which, after a time, are treated in the same manner to favour 
the formation of flower and fruit. This process is objected.to by Von Rohr. The 
blossom generally appears about the end of July, or beginning of A ugust; pods open 
about six weeks after the blossom, and tlie crops begin in September, both in Georgia 
and Guiana; but most of the cotton is ready about the middle of October, and the 
whole of the first crop is not got in before the end of December in Guiana; when as in 
India, Christmas rains occur; the plants afterwards sprout out new shoots and blossoms, 
and about the end of February the picking may be resumed, and continued to the middle 
of April. The ground is carefully weeded between the crops ; women and children are 
employed in picking the cotton out of the pods, and as moisture is injurious, the 
gathering is not commenced until the dew is dissipated; and as the pods ripen in 
succession, it is repeated at short intervals ; the cotton is then sorted, that which liad 
fallen on the ground is kept separate, the whole cleaned, and then dried in the su n : 
this hardens the seeds, and enables them to separate more easily from the cotton, and is 
moreover useful in preventing the latter spoiling from healing. I f  left too long on the 
plant, the withered leaves and calyx become ntixed with the cotton, as is so frequently 
the case in India.

In Guiana the perennial cotton produces a full croj) the second year, and remains pro
ductive for four or six years. In China it is kept only three years; youngplants are put 
in wherever deficiencies occur. • In Guiana the pruiiingof the perennial cotton-plant 
takes place.in the second year of its growth, after the whole of the produce is gathered 
in. May is considered the most favourable month, when the trees are cut to about four 
feet high, premising with a good weeding of the ground. Dry weather and the early 
part of the day are recommended, that the sun may dry up the wounds.

In addition to the cultivation, it will be interesting to be able to compare the expenses 
in different countries. In the W est Indies, Mr. Edwards states that each able-bodied 
labourer can perform a task equal to the cultivation of five acres; and a plantation is 
considered capable of yielding 1,000 pounds of merchantable cotton for each able-bodied 
labourer employed. In Georgia it is calculated that the usual expenses on the cultiva
tion of cotton are twopence halfpenny a-pound on the produce, but in the West-Indies,
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owing to a less-productive species being employed, of which the produce is only one- 
half the weight per acre, the expenses are said to be as high as sevenpence a-pound.

In comparing the careful culture of America with that which is practised in India, we 
shall find it, as truly stated by Mr. Crawford, no where considered as a matter of 
primary importance, but made secondary to rice, wheat, and grain generally; and, I 
may add, that I have never observed any care bestowed on the selection or exchange of 
seed, the preparation of the soil, or the growth of the plant, and, least of all, in the 
collection of the produce; being in its earlier periods grown with some other crop, ahd 
in the later overgrown with weeds, while the picking does not take place until the 
leaves are so brittle, that it is impossible to prevent them mixing with the cotton.

Mr. Colebrooke mentions that a fine sort of cotton is grown in the eastern districts of 
Bengal for the most delicate manufactures; and that a coarse kind is gathered in every 
part of the province, from plants thinly interspersed in fields of pulse or grain. Captain 
Jenkins describes the cotton in Cachar as gathered from the Jaum cultivation: this 
consists in the jungle being burnt down after periods of four to six years, the ground 
roughly hoed, and the seeds sown without further culture. But the fullest account 
of the mode of cultivation in India, is that by Dr. Buchanan Hamilton, in his 
Statistical account of Dinagepore, where we are informed that some cotton of bad 
quality is grown along with turmeric, and some by itself, which is sown in the beginning 
of May, and the produce collected from the middle of August to the middle of October, 
but the cultivation is miserable. A much better method, however, he adds, is practised 
in the south-east parts of the district, of which the cotton is finer than that imported 
from the west of India; the land is of the first quality, and the cotton is made to succeed 
rice, which is cut between the middle of August and the middle of September; the 
field is immediately ploughed until well broken, for which purpose it may require six 
double ploughings. After ope-half of these has been given, it is manured with dung or 
mud from ditches. Between the middle of October and the same time of November, 
the seed is sown broad ca st; twenty measures of cotton, and one of mustard. That of 
the cotton, before i t  is sown, is put in water for one-third of an hour; after which, it is 
rubbed up with a little dry earth to facilitate the sowing; a month afterwards the field 
is weeded. About the beginning of February the mustard is ripe, when it is plucked, 
and the field weeded. Between the 12th of April and the 12th of June, the cotton is 
collected as it ripens. The produce of an acre is about 300lbs. of cotton, worth ten 
rupees, and as much mustard-seed, worth three rupees. A still greater quantity of 
cotton. Dr. B. continues, is reared on stiff clay land, where the ground is also high, 
and tanks numerous. I f  the soil is rich, it gives a summer crop of rice in the same 
year, or, at least, produces the seedling rice that is to be transplanted. In the 
beginning of October the field is ploughed, and in the end of the month the cotton-seed 
is sown, mingled with sorisia or tora (species of Sinapis and Eruca), and some rows 
of flax and safflower are generally intermixed. About the end of January, or later,
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the oil-seeds are plucked, the field is hoed, and manured with cow-dung and ashes, 
mud from tanks, and oil-cake ; it is then watered once in from eight to twelve days. 
The cotton is gathered between the middle of April and the middle of June, and its pro
duce may be from 360 to SOOlbs. an acre.

In the most northern provinces of India, I  have never observed so much care bestowed 
on the cultivation. The seasons for sowing are about the middle of March and April, 
after the winter crops have been gathered in, and again about the commencement of the 
rainy season; the crops are commenced being gathered about the conclusion of the 
rains, and during October and November; after which the cold becomes considerable, 
and the Christmas rains severe. About the beginning of February the cotton plants 
shoot forth new leaves, produce fresh ftovvers, and a second crop of cotton is produced, 
which is gathered during March and beginning of April. The same occurs with the 
cottons of Central India, one crop being collected after the rains, and the other in 
February, and what is late in the beginning of March.,

Experiments having been frequently made to introduce into India the finer kinds of 
American cotton, and these having generally proved unsuccessful, it  would appear an 
unnecessary expense to repeat them; but as it is highly desirable to substitute a superior 
kind for the coarse cottons now in cultivation, the experiments should still, I  conceive, 
be continued, both with foreign seed and with that which is indigenous to India. The late 
attempts which have been made in Bengal have proved unsuccessful with the long staple 
cottons; and as it is stated that the plant runs too much into leaf, the ill success would 
appear to be owing to the climate, and therefore irremediable with that kind of cotton; 
but this was ascertained many years ago by Dr, Roxburgh, who mentions that the 
Bourbon cotton attains a good size in Bengal, but yields little cotton, and that it 
succeeds better in the more elevated, dryer, and less fertile soil of Coromandel. Much, 
however, may no doubt be done by selecting such seeds as are best suited to the pecu
liarities of the soil and climate, especially as some cotton grown in the fields by Mr. 
Piddington forty miles N .E . of Calcutta, instead of degenerating, had improved in 
quality, and was so luxuriant, as to oblige him frequently to root.it up. This was 
pronounced by seven cotton-bro'kers of Liverpool to be’ a very useful description of 
cotton, worth per pound, whilst the average quality of Surat and Bengal was not 
more than 5</. per pound, and that of nine-tenths of the cotton grown in the United 
States of America of the value of 6^d. per pound. The introduction of the Bourbon 
cotton into the southern part of the Indian Peninsula has been eminently successful, as 
the soil and climate are said to be favourable ; but the experiment had also the advan
tage of Mr. Hughes’ skill and superintendence; and his cotton and senna have both 
long been known as the best from India. The former has frequently sold for ]j. 
per pound, when other Indian cottons did not fetch half the price. Mr. Charles 
Groves, to whose intelligence as a merchant I have been indebted for much valuable 
information respecting the commercial products of India, has been good enough to
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procure for me the following note respecting the last investment imported of this supe
rior cotton : 8 bales of it, of 3001bs. each, were sold 10th September last, marked 
“ Hughes, Tinnevelly cotton,” at lO^d., at the sanietime with 222 bales of a very superior 
kind, at and 8^d. The ordinary Madras, grown in the same country, being at the 
same time worth 7d., and some of the other Indian cottons not more than 5^d. The 
principal superiority of this cotton consisted in its being of a more silky quality and of 
longer staple, though a small part of its \'alue was also owing to its being cleaner. 
Though the island of Salsette and the coasts of Guzerat and Cutch appear particularly 
eligible for the cultivation of cottons, the experiments on the introduction of American 
long staple cottons have hitherto failed, though the first crop has sometimes been good, 
from the subsequent deterioration of the seed. This might perhaps be reniedied by 
exchanges of seed between different districts, particularly as upwards of thirty years 
ago cotton was grown by Dr. Scott in the island of Salsette, which was considered 
equal to Bourbon cotton. Much might here, as elsewhere, be done by trying all the 
varieties of seed, improving the native seed, varying the cultivation according to circum
stances, and when all the information possible has been obtained by experiments on a 
small scale, extending the cultivation to the desired extent. The introduction of 
American seed into the upper provinces of India does not seem to have inspijpd the 
experimenters with any idea of the inapplicability of the climate of India for the 
production of the finer cottons; though Mr. Colebrooke relates a failure which occurred 
at Benares. Mr. Gisborne mentions that a friend of his procured a few seeds, he believes 
of Brazil cotton, from which he in time obtained three bales of cotton, which was sold 
in London for a shilling a-pound, at the time that Indian cotton generally was 
between 4d. and 5d. Mr. Huggins raised cotton from the Upland Georgia seed about 
Allahabad, of which the produce was much more abundant than from any other 
description of cotton that he had seen, the pod more than double the size, the cotton 
good, and the plants did not require more labour than the common cotton of the country. 
Major Colvin also sowed some seed of American cotton early in 1832, in the vicinity of 
the Delhi canal, and the produce was obtained about the middle of October, and 
during the following month ; the capsules were very large, and the superiority of the 
cotton in quantity and quality over that usually grown in the covinlry where cotton is 
very extensively cultivated, was so manifest, that all the zumeendars were anxious to 
procure some of the seed.

So few attempts have been made to improve the cottons indigenous to India, that no 
idea can be formed of what is practicable. From some experiments made with Broach 
and Surat cotton, it appears, that by bestowing more care in picking and cleaning, some 
sold lor 5^d., and some which was still more carefully cleaned sold for which was 
(juite as high as that of Upland American cotton at the time. I commenced some 
experiments at Saharunpore, which it was my intention to have prosecuted, as the results, 
though the soil was too clayey, were satisfactory. The Bourbon cotton, which had been
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several years in the garden, but in too luxuriant a state, produced some cotton, which 
Mr. Saunders pronounced of a much better staple than that usually cultivated in India; 
but he considered that produced by the tree cotton {Gossy^ium arbor^euni) of the best 
description, as both the fabric and staple were good. It appears worthy of being 
subjected to further trials, particularly to ascertain its productiveness, for of the fineness 
and silky nature of its staple there can be no doubt, as it is employed by the natives 
for making only the finest muslins. It was cultivated like the common Indian cotton, 
and gave its produce in the first year in October and November, and a second crop in 
February.

' At p. 4, it is stated that Malwa and the north-western provinces of India seemed well 
adapted for the cultivation o f cotton. It is already extensively cultivated there, and that 
so cheaply, being soldat2<f. and 2^d. per pound, that it supports a successful competition 
in Bengal, notwithstanding the heavy expenses of distant transport by land and water.— 
(Colebrooke.) From thewestward it is conveyed on bullocks to Calpee, Banda, and Mir- 
zapore, where it goes down the Jumna and Ganges rivers, with the cotton grown in the 
northern provinces. The cotton plants which I  saw in many places from Agra to Allahabad 
seemed more prolific than any I have seen elsewhere. Notwithstanding the careless culti
vation, the cotton in the capsules was more abundant; these were larger and more nume
rous than I had seen either higher up or lower down the country. The climate also, I 
conceive, well suited to them, notwithstanding the great heat of the months of April, 
May, and June; as the plants grow well, and attain maturity during the rainy months, 
which terminate just when the drying up of the soil, the dryness and clearness of the 
atmosphere are most necessary to check vegetative vigour, and detemiine the secretions 
towards the fonnation of fruit, and the perfecting of the seed. Bundlecund above the 
Ghauts, and Malwa, are also extensive cotton districts, and peculiarly eligible, on account 
of the soil, which is frequentlyemphaticallycalledai/aci cotton soil, and a climate which 
is also most favourable. The soil, formed in many parts of' decomposed trap-rocks, is a 
loose friable black earth, penetrable by tbe most delicate fibrils. The temperature of this 
province, from its elevation, is moderate, when compared with the plains; the range of 
the thermometer is small, the h«;)t winds comparatively mild, and of short duration, the 
fall of rain less than in the plains; and though fevers occur at their conclusion, the 
climate may be considered on the whole salubrious.— (Hamilt. Gaz.) From the slope of 
the country, and its elevation, we may conclude that the circulation of air is free, and 
evaporation favoured, so as to induce dryness of the atmosphere, which seems essential for 
the formation of fruit of any kind. In such a climate it would not appear a work of great 
difficulty to substitute a superior species or variety for that which is already cultivated. 
It may be added, that the author has heard that Sir John Malcolm, than whom no one 
was better acquainted with Malwa, was of opinion that it was particularly well adapted 
for the cultivation of cotton, and that it could supply an amazingly increased quantity.

It would be interesting to ascertain precisely what peculiarities o f climate are best
suited
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suited to the formation of cotton-wool, but so few meteorological registers gire the dry
ness and moisture of a climate, as well as its temperature, that we cannot at present draw 
any just conclusions. An insular climate, though comparatively moist, may be u.seful 
from the equability of temperature, the freedom of atmospheric circulation which pro
motes evaporation, as much as from mere vicinity to the sea.

Considering, therefore, that Mr. Bennet, after years of experience and attentive 
observation, concludes his statement by saying, “ that he has hitherto gained some new 
insight every year, and sees clearly that there is an hundred times more to be learned 
about cotton than its planters imagine,” {Trop. A^ricult. p. 46.) it is not unreasonable 
to suppose that much may be done for its improvement in India, where few have paid 
sufficient attention to the subject, and the cultivation has lutlierto been left almost 
entirely in the hands of the natives. Much also may be hoped from the experiments of 
the “ Agricultural Society of India” being extended to every part of the country. I 
have no doubt tliat by the imijortation of foreign, and the selection of native seed.; 
attention to the peculiarities not only of soil, but also of climate, as regards the course 
of the seasons ; and the temperature, dryness, and moisture of the atmosphere ; as well 
as attention to the mode of cultivation, such as preparing the soil, sowing in lines, 
so as to facilitate the circulation of air; weeding, ascertaining whether the mixture of 
other crops with the cotton be injurious or otherwise, pruning, picking the cotton as it 
ripens, and keeping it clean ; great improvement must take place in the quality of the 
cotton. Experiments may at first be more expensive than the ordinary culture, but the 
natives of India, when taught by example, would adopt the improved processes as 
regularly and as easily as the other; and as labour is no where cheaper, any extra 
outlay would be repaid fully as profitably as in countries where the best cottons are at 
present produced.

The subject is one of great importance not only to India, but also to England, as the 
latter must always be interested in having her manufactures supplied from as wide a 
surface as possible, so as to be independent at all times of temporary interruptions 
to commerce. To India the subject is one of vast consequence, as the consumption 
of cotton in England is about 300,000,000 pounds annually, of which India does not 
supply above a twentieth part; any improvement, therefore, in the quality o f  the cotton 
or the productiveness of the plant, could not fail to be of great benefit, both to the 
agriculturist and to the merchant.

In  addition to the above considerations, in attem pting improveitieiits in  the cultivation o f cotton, it 
is necessary to  ascertain the species or varieties which are cultivated in different countries; b u t in this, 
th ere  arc  g reat, and, in some respects, insurm ountable difficulties, as botanists have generally neglected 
(he subjcctj.n id  omitted m entioning the cu ltivated species; while cultivators have used provincial names, 
o r ap jd ieti new ones of their own, to  the exclusion o f any notice of the names in use among botanists. 
T h is  1ms rendered  it impossible for others to ascertain to  w hat species their otherwise valuable obser
vations refer. T h e  celebrated D ^C andolle  has adm itted  thirteen species, observing tha t they are all 
uncerta in , and th a t no genus more requires the labours of a monographist; two additional species 
have been described b y  D r. R oxburgh , one by  R teu sd i, and another in the F lore  de Seneganibie. D r.
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Von R o h r describes 2 9  species o r  -varieties, M r. B ad ie r 1 8 , a n d  M r. B e n n e t m en tio n s th a t  he knew  

m ore th an  100  k inds, a n d  th a t  th ey  ap p ea red  to  h im  never end ing .
B u t th ere  is  no  d o u b t th a t  species have  been  estab lished  fro m  im p e rfe c t specim ens, indiiFerent 

d raw ings, a n d  freq u en tly  from  insuffic ien t charac te rs , a n d  these  l ia b le  to  change.^ S w artz  a n d  o thers 

have observed , th a t  th e  several species v aried  in  th e  size o f  p a r ts ,  in  th e  d iv is io n  o f  leaves, in  th e  
nu m b er o f  g lan d s, in  hairiness, in  h a v in g  th e  leafle ts o f  th e  ex te r io r  ca ly x  m ore  o r less d iv id ed , in  th e  
capsu les h av in g  th ree  o r fo u r c e lls ; in  th e  co lou r o f  b o th  th e  seeds a n d  th e  w ool, a s  weU as  in  th e  
adherence a n d  ten ac ity  o f th e  l a t te r ;  so th a t  fro m  th e  d ifficu lty  o f  d is tin g u ish in g  th e  several species, 
Sw artz th o u g h t th a t  th e y  m ig h t easily  b e  believed  to  b e  o n ly  varie ties o f  o ne  species. Som e inteU igent 
cu ltiva to rs, as R o h r  a n d  B ad ie r, w ho  fo u n d  i t  d ifficu lt to  re fe r  th e ir  varie ties to  th e  sm all n u m b e r  o f  
recognised species, have  m ad e  th e  sam e observation . T o  th e  firs t, th e  seeds a p p ea red  to  fu rn ish  th e  
m ost c e rta in  a n d  lea s t changeab le  ch a rac te rs . B u t  i t  m ay  b e  d o u b te d  w h eth er f ro m  b e in g  unaccustom ed 
to  m ake those nice d is tinc tions, a n d  a t  th e  sam e tim e  m ak e  allow ances fo r  th e  v a ria tio n s d u e  to  c u ltu re , 
cu ltiva to rs  h av e  n o t ex ag g e ra ted  th e  d ifficulties, a n d  a s  th ey  w ere m ost in te re s te d  in  th e 'p ro d u c e  (rf 
th e  seed, asc ribed  a  h ig h e r  v a lu e  on  i ts  perm anency  th a n  even th e ir  ow n ob serv a tio n s w ill w arran t, 
especially  as M r. S p a ld in g , in  th e  in te re s tin g  le tte r  g iven  in  b y  M r. C raw fo rd  to  th e  E a s t- In d ia  C om 
m ittee , sta tes th a t  “  th e  sam e cotton-seed  p lan ted  in  one cotton-fie ld  w ill g iv e  q u ite  a  b lack  and  
“  n aked  seed ; w hile p lan ted  in  ano th e r, differen t in  soil a n d  s itu a tio n , w ill be  p ro n e  to  ru n  in to  la rg e  
“  cotton w ith  lo n g  boles, a n d  w ith seeds tu f te d  a t  th e  ends w ith  fu zz .” B u t  th is  l ia b ili ty  to  ru n  in to  
varieties, so fa r  from  b e ing  accounted  a  d isadvan tage , o u g h t to  b e  considered  th e  reverse , as i t  is 
th e  g rea t d istinc tion  betw een a  cu ltiv ab le  p lan t, and  one th a t  is  n o t s o ; i t  is  d e sirab le  on ly  to  know 
tlie species from  w hich th e  m ost u sefu l v arie ties have  been  p ro c u re d  in  coun tries  w h e re  th e  b e s t co ttons 
a re  grow n. T liis  is a  w ork, as h a s  been  before  m en tioned , o f  considerab le  d if f ic u l ty ; b u t  w ith  tlie 
assistance o f  th e  observations o f  D r .  R o x b u rg h , w ho s ta tes  h a v in g  s tu d ie d  th e  su b je c t fo r th ir ty  yea rs  
(F lo ra  In d ic a ,  vol. 3,  p . 1 8 7 ), a n d  those o f  D r. S w artz , w ho  has d escribed  w ith  g r e a t  ca re  ( O b $ e r v .  

B o t. p . 265) th e  species o f co tton  w hich  he  found  c u ltiv a te d  in  th e  W e s t- In d ie s ,  th e  a u th o r  hopes 
th a t lie has been  ab le  to  re fe r some o f  th e  k in d s c u ltiv a te d  in  d iffe ren t cou n trie s , to  th e ir  t ru e
species.

1. r5i t o 2/oZ8!(m (R oxb.) Shrubby, very ram ous. Leaves
sm all, w ith thi-ee, rarely  five, obtuse, ovate, en tire  lobes. 
Stipules fa\cele. T h e  ca/yit w ith en tire  divisions,
Oipsules ovate, cells th ree-seedcd. Seeds free, and c lothed 
w ith firm ly-adhering, short g reenish-gray down, under a 
small portion  of ash-coloured wool.— R oxb . FI. Indica. 
vol. 3. p. 183. A  native o f  Ceylon, bu t n o t cultivated. 
Flowers during  the  ra in s  and cold season in  the  Botanic 
Ciirdcn a t C alcutta.

2. G. aciim inaium  (R oxb.) Sub-arboreous. Leaves from
three to five lohccl, lobes oblong, ta p e rin g , very  acute, 
F xterio r  calyx deep ly  Jaciniate. linear-lancoolate.

long, ovate, m uch pointed. Seeds m any, adhering 
firmly to each o ther, black , and free  o f  every pubescence, 
except the  long w hite wool, w hich is easily rem oved.— Roxb. 
F I. Ind. 3. p . 186.

D r. Roxburgh  sta tes, th a t th is species is easily distin 
guished by its superior size and large  b lack  seeds, w hich 
adhere firmly to each o ther. I t  is said to be a  native of 
the  mountains to  the  north  and w estward o f  Bengal, but 
ho does not find th a t it  is ever cu ltiva ted ; but i t  is apparently 
a species well w orthy of tria l in different parts o f  Ind ia , as 
it  is indigenous, and desirable on account o f  th e  facility 
w ith w hich the  wool separates from the  naked seeds.

3. G. kurbaceum  (Din.) Stem s wnnJv, b i-trienn ial, 4-6 
feet high  in  trop ical, horbaccoas and two feet high, in 
tem perate ulim aics, the  older parts roddisli, the  younger, 
as well as the fiower- and foot-slalks, ha irv , frequently

m arked  w ith  b lack  spots. Leaves  ha iry , pa lm ate, 3 , g e n e 
rally  5-lobed, in  herbaceous va rie tie s, lobes broad  am i 
rounded  w ith a little  p o in t ; in  those  w hich  a re  woody suh- 
lanceo lftc  and acu te , w ith  or w ithou t glands. Stipules 
falcate-lanceolate. f lo w e r s  ax illa ry , generally  solitary 
tow ards th e  ex trem ilies o f  th e  b ranches, petals of a  lively 
yellow  co lour, w itlt a  purp le  spo t n e a r  the  claw . S<pmmis 
o f  the ex terior Calyx o r  invohicel, D .C . cordate  a t the  base, 
m arg in  dentate, som etim es en tire . Capsules ovate, pointed, 
3  o r  4-celled. Seeds fi-ee, about five in  num ber, c lothed w ith  
lirm ly-adliering, grayi.sh down, under the sho rt-s tap le  w hite  
wool.— s. Gossypiwm, aniiquorum .— G. kerbaceum . 
L inn. sp. P I. 3 . p , 365. L am arck  E ncycl. 2 . p . 133. Cav. 
Dias. 6. p . 310. t .  164. f. 2. W ild . 3 . p. 803. R oxb. F I. In d .
3. p . 184. D .C . P ro d . 1. p . 456. T h is  and  its varieties arc 
by far th e  m ost generallycu ltivated  in In d ia . D r. R oxburgh  
pa rticu larly  distinguishes th ree  va rie tie s :— 1st. D acca Cot
ton, w h ich fu rn ishes tha tfine  long  soft cotton-w ool, employed 
in m anu facturing  th e  very  delica te  be au tifu l m uslins of tha t 
place, v. R oxb . Corom . P lan ts . \o l ,  ill . t. 269. 2d. B erar  
Cotton, d istingu ished  by grow ing  to a g rea te r  size, and 
having sm ooth and  stra igh t b ran ch es, leaflets o f the exterio r 
calyx m ore deeply divided, and  the wool o f  a  finer qualify, 
than  in th e  com m on va rie ty  of th is  species. T h is  is cultivated 
ill B e rar and the  N o rth ern  C ircars , and w ith its cotton the 
fine M adras, moi-Jhf(foperly N o rth e rn  C ircar, long-cloth is 
made. 3d. China Colton, in troduced  into Bengal, w here 
its wool, accord ing  to  D r. Roxlitirgli, is rcckunctl 25 pe r
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cen t, b e t te r  than  th a t o f  Su ra t. L am arck 's  G. h id ivum . 
E n e y c l. 2, p . 134. Capa-s, R w m ph. A m b . 4. p . 33. t .  12, 
D r . R .  says, is no doub t one of these  varieties ; C avanilles 
{D iss. 6. p . 314. t. 16D.) hav ing  seen it  in  flow er in  P a r is , 
w as o f  th e  sam e op in ion . T h e  va rie ty  c u ltiva ted  about 
C ew npore  and  in  th e  D oab , is  figured tab. 23. fig. 1. from  a 
d raw in g  in  G enera l H a rd w ic k e ’s collec tion . T h e re  are  
a lso  specim ens from  S a lu e n  a n d  T avoy.

B e sid e s In d ia , th is  species is cu ltiva ted  in  Sy ria , A sia- 
M in o r , and  th e  M e d ite rra n e a n . Specim ens o f  i t  have been 
b ro u g h t by  J l r .  W ilk in so n  fro m  E gypt. “ W ild  cotton 
f ro m  th e  oa ses ,"  a ppea rs  to  b e  a lso  a  v a rie ty , as w ell as 

y o tu n  biladi. in  th e  sam e  co llec tion  deposited in  th e  B ritish  
M u seu m . G. p u n c ta tu m , Cultivated on th e  banks o f  the  
S e n e g a], and  in  th e  c oun try  be tw een  it  and the  r iv e r  G am 
b ia , is  n e a r ly  a llied  to it, a cc o rd in g  to  th e  au th o rs  o f  the  
Flo7 e de Senerjambie. V ui-ieties m u st have been  in troduced  
in to  A m erica , as seed  is sa id  to Lave been ta k en  from  
S m y rn a , w hen  the  A m e ric an s  com m enced  the  cu ltiva tion  of 
co tton .

4. G. firboreum , S'fcm a rbo reous, 15 to  20 fee t, so m e 
tim es sh ru b b y , young  pa rts  ha iry , tinged  o f  a  red d ish  
c o lo u r. Leaves  jia lm ate , 3  o r  5-Iobed, h a iry , do tted  w ith 
b la ck ish  spo ts, o f  a  d a rk  g ree n  co lou r, lobes e longated , 
la n ce o la te , som etim es nm eronate , sinus obtuse, glands one, 
som etim es th ree . Stipules aw l-shaped . Flowers so litary , 
w ith  sh o r t peduncles, re d , w ith  a  yellow ish tin g e  near the  
c law s, Lea fle ts  o f  ik e  exterior ca lyx  co rdatciovate , e n tire , 
io in e tim es  den ta te , Capsule ovate-po in ted , 3  o r  4  celled, 
four to  five seeds, covered  w ith  u green ish .co lou red  fur, 
enveloped  in  a  fine silk y  yelluw ish-w liitc  w ool.— X ylo n  
arborcum  aiiclornm . Go.^sypiiun arborcum  yo lnem  segiar 
(i.c. th e  la rg e  co tton) P ro sp . A lp . E x o l. t. 38 . G .herbuceum  
v e l X y lo n  mad<T(ispiUaiso ru b im n d a  flo r e  pentaphyllceum,. 
P lu k . A im . 172. t .  188. f ,3 .  G. arboreum . coin e l sad jar. 
F o rsk . A igyp . p . 70. A tiC .r u b r in n . F o rsk .p .1 1 6 . W ild . 3. 
p. 804. L am arck  E ncyc l. 2 . p. 135. Cav. D iss. 6 . p . 310. 
t .  165. R o x b . VI. In d . 3 . p . 182. D C . P ro d . 1. p . 456. 
D i'. R o x b u rg h  was o f  op in ion , th a t  Cildtt p a r it i  o f  R heede , 
H o rt. M a i. 1. p . 55. t .  31. is n o t th is  p la n t ;  b u t observes, it 
m ay  be G. religiosum  o f  G<BTtner.2. p . 246. t. 134. f. 1. I t  
is  rem a rk a b le , th a t one specim en  o f  G . barhadense is m arked  
O , a rboreum  in the  L inncan  H e rb a r iu m , and th a t i t  should 
bo m a rk e d  G. re lig io sum  in  I le jm e ’s  H erb ariu m . I  was 
in fo rm ed  by H u re c  S in g , the  he ad -g a rd en e r  in  the  H . C .’s 
B otanitf^G arden a t  S uha ru n p o rc , th a t the  co tto n  o f  this 
plant was ne v er used for m a k in g  a n y  o f  th e  loM’e r  g a r 
m e n ts , b u t on ly  for tu rb an s fo r  th e  head , as it  was sacred  
to th e ir  deities. Som e legend  o f  th is  kind  m ay have 
re a c h e d  L inneus, though  the  nam e is now  applied to  a  
d iffe ren t sp e c ie s . G. aTlorexiTn, is found  in  the island o f  
C e le b e s , in A rab ia , E ^yp f, and in In d ia  ; in the  la tte r  it 
is ca lled  iiurmn-harrve, and is genera lly  found in  the  
••lun 'ps o f  tre e s  w hich  su rro u n d  tem ples, o r  th e  abodes of 
Fuquccr.s. A s  Stated a t p . D6,it m ay be cultiva ted  lik e  the 
com m on c o ttons.

.5. G. m irTO Tthum  (C av.) S tem  b ranched , redd ish - 
c o lo u re d , f re e  from  pubescence, b u t covered w ith  b lack  
,'ipot.s. L eaves  5 -lobed, lubes roundish  acum inate , w ith  a 
sing le  g land . S tipu les  lanceo late. Flow ers  so litary  oppo- 
-ifo to  th e  leaves. Leafle ts o f  the extes-ior ca lyx  cordate,

stria ted  and lacio iatc , m uch  longer than  th e  coro lla, three 
w hitish  glands be tw een  th e  base o f  tlie in n e r  and the divi- 
sions o f  the  o u te r  calyx. Carol yellow , pe tals  ovate  acute, 
ra th e r  ha iry , claw s purp le. Germen globose.— Cdw. L ies .6. p . 311. t .  193. T h is  species, grow n in  P e rsia , near 
Ispahan , flow ered in  th e  P a r is  G arden, and  enabled Cava- 
nelles to w rite  his description. 1 have n o t been  able to 
ascertain  w h at species is cu ltivated in  P e rs ia , b u t th e  cotton 
from  th a t coun try  is  frequently  of good quality . M r. Bruce, 
in a short notice com m unicated to the  A g ricu ltu ra l Society 
o f  In d ia , sta tes th a t the  cotton im proves th e  n e a re r  it  is to 
the  se a-co a st; and  also th a t th e  same p lan t is annually 'cu t 
dow n, and springs up  again, so a s  to  b e a r  a  c rop  for 
tw enty or th ir ty  years  in  succession.

6. G. re lig io sim . P e ren n ia l. 5<em 3 -4  feet, branches 
and  petioles a  little  velvettv , h irsu te  tow ards the  apex, and 
loaded  w ith black  po in ts . Leaves cordate, supe rio r 3-lobed, 
in fe r io r  5 -lobed, deeply divided, lobes ovate-acum inate, 
en tirep u b e sce n tfso in e  o f  th e  low er ones ovate-acum inate), 
one  to  th ree  glands. Stipules lanceolate deciduous (cordate 
acum ina te . R o xb .)  /T otoW flarge  fulvous, peduncles short, 
do tted . Leaflets o f  the exterior calyx  la rge , co rda te  acum i. 
no te , deeply lacin iate , ha iry  and do tted . Capsule ovate 
acum inate , do tted , 3 , 4 , o r  5-cclled. Seeds b lack , covered 
w ith  firm ly-adhering , sh o r t taw ny .fu r, u n d e r  the  long 
taw iiy-coloured w ool.— Sira?'??. Obses'v. S o t .  p . 267 . R oxb. 
F I. Indica. 3. p . 185.

S ir  Jam es S m ith  says, “  w hat L inneus in tended  by 
G. religiosum  is r a th e r  d o u b tfu l; th a t in  h is he rba rium  ap
pears to be G. Barbadensc." Rees Oycl. T h e  distingu ish ing  
eb iirac teristic  o f  w h at is a t p resen t considered  such, is the 
bearing  taw ny  instead o f  w hite  c o tto n ; b u t the re  is  consi. 
dci'olile difficulty in  a sce rta in ing  w hether on ly  one o r  more 
species have su ch , o r  w h e th e rJb e  co lour is sufticiontly per. 
m an en t to  allow  o f  its being  depended on as a  specifle 
charac ter. T h e re  a re  certa in ly  two d is tinc t localities for 
it, one C hina, th e  o th e r  Siam . S w artz  described the 
species from  p lan ts cultiva ted  in Jam aica  from  seed sent 
from  C hina, u n d e r  th e  nam e o f  N a n k in  cotton. D r. R ox- 
b u rgh  also describes fro m  cotton in troduced  in to  B engal, 
and  called N ankeen  cotton. Specimens, in  D r. L indiey 's 
H erb ariu m , from  the  neighbourhood o f  M acao, w ith  taw ny 
co tton , shovs the  species to  be very d is tinc t from  th e  o ther 
cultivated cottons, A  specim en in  the  B ritish  M useum, 
b rough t from O faheite  by  th e  Fo rste rs, and m arked  O. re li
g iosum , m uch  do tted , and  w ith  small g lobu la r acum inated 
capsules and taw ny cotton, resem bles th a t from  M acao , A  
specim en from  th e  Sandw ich Islands, w ith dow ny-looking 
do tted  velvctty leaves, also belongs to th is  species, and is 
m arked  G .religiosum . In  A m erica  and the W est- In d ies  the 
taw nj-.coloured co tton  seem s to be generally  considered the 
produce  o f  S iam . L am arck  a lludes to a red  d ish-coloured co t
ton from  Siam , and m entions th a t in the  A i\lilies u sim ilar kind 
is cultiva ted , called “  Cotonnier de S ia m .'’ l l c h r  has three 
species, Cotonniei' de S ia m  a duvet b r i m “  Coton 
lisse da S ia m  brun  / "  “  Cotonnier de S ia m  cotironne Iran '.' 
C avanilles describes h is  G . religiosum  as be in g  from  liio 
C apo  o f  G ood H ope, bu t w ith  very w hite w o o l; and refer-s 
to i t  G. trieuspida'um  o f  L am arck , believed (0 be from  tbe 
w arm  pa rts o f  A m erica , Po ife t, D iet, dcs Sc. N a t. also 
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unites t’jc in ; the first sta tes, th a t in  the  Rnyal G arden a t 
P a ris  he had seen a  p lan t, know n as the  yellow  cotton, o f  
Siam , which verv much resem bled his G. religiosum , bu t 
th a t its cotton was of a  yellow  colour. D r. R oxbu rgh  con
siders the  species lie  describes under this nam e, N ankeen  
cotton, as a llie d 'to  G. hirsu tum , and says, th a t i t  is not 
productive. M r. Spalding states, th a t in G eorg ia  the  tawny 
cotton is m ost p roductive ; i f  i t  proved so in Ind io , though  of 
in ferio rquality ,itw ou ld  be useful as c lothing for th e  natives.

I t  appears to m e  th a t tw o d istinct .species y ield taw ny- 
coloured cotton, one w ith small velvetty-looking leaves, and 
much dotted in  every pa rt, to w hich  m ay bo re fe rred  D r. 
L indley’s specim en from  M acao, as w ell as th a t from  
O taheite. O f  th is  th e re  is also a  specim en in  the  B ritish  
M useum from  G uzera t. T h e  o the r is a  m uch  la rg e r  p lant, 
w ith .the  general appearance and leaves of G. B nrhadense; 
o f it  there is an excellen t specim en in  th e  E as t-In d ian  H e r 
barium , N o. 187o- T h is  is m arked , H erb . M adras. (<7.) G. 
fiore allio Iceviter favescoH e  dal xylon, obscure Jlaoescentum ;  
ano ther is {b.) G. h irsu ti m r .  N anquin  B aum ivolle ;  Taii- 
jo re , A pril I8I.3, M r. W ilk inson  has b rough t specimens 
from  Eg}!!! o f  ra th e r  tawny-coloured cotton, w ith  brownish 
seed, free from  fur, which is there  called .potwi hindee.

7, G. h irs^d inn;  Shrubby, about s ix  feet high , young 
p a rts  very hairy . Leaves, the  upper undivided cordate, 
acute, the low er 3 or 5-lobed, lobes ovate, acute ( tr ian 
gular B oitI/.) h a iiy  on the u id c r ,  and sm ooth on the  upper 
sujface. Petioles very hairy , dotted w ith  b lack  spots. 
Glands 1 o r 2  to  3, Stipules lanceolate (C av.) Carol, 
base yellow, purpli.sh tow ards apex (uniform  yellow  B oxh.) 
E xterior calyx, ovatc-acute verv hairv  (cordate, 3-toothod 
Cav. lacin iate  B oxb.) Capsule la rge , ovate-acute. Seeds 
many, free, c lothed w ith  fii-iuly-adbcring green  down, under 
the fine long  w hite wool.— 5)r<trtz, Observ. B o t. p. 265.' 
R oxh . FI. Ind. 3. p . 187. CavanUles D iss  6 . p. 3 1 2 .1.167-

T h is  species, according to Sw artz, is cu ltivated in  Ja 
m aica, w here it  is frequently called F rench cotton, and 
every w here in  the  IV c s t- I rd ia  islands. I t  would appear 
from  the  charac ter o f  the  seed, to be the greesi-seedad short- 
staple o r  upland cotton o f th e  A m ericans. Sm ith , in R ees’ 
Cycl, supposes this to be only a  hairy varie ty  o f  G.herbacetim. 
D r, R oxburgh states th a t th is gremi-seeded variety  had only 
been lately introduced into Ind ia , w here the  cotton was 
m uch adm ired by the  natives. Specim ens, Apparently of 
this species, from  the hairiness o f  th e  leaves, and dentate 
cordate exterio r calyces, and m arked  £?. indiciim , m ay be 
seen in a paper w ith G. arboreum  (m arked G. religiosum), 
and G, herhaceum, in  the E ast-Indian H erbarium .

8. G . Bnrbadense. Stem  shrubby, 6-15 feet, smootb. 
Leaves, the  upper 3-lobed, the  lower 5-lobed, lobes ovate, 
acu te , sm ooth, often pubescent on the  under surface. 
Leaflets o f  ex terio r calyx large , deeply laciniate. Floiver.i 
yellow. Capsule ovate.acum inate smooth. Seeds 8-12, 
free, oblong, black , and w ithout any other pubescence than 
the  long, fine, easily separable w hite wool.— Sm artz, Obs. 
B ot. p . 266. R oxb . F I. Ind. 3. p. 187— G . vitifoUum. 
Can. D iss. 6. p . 311. tab . IGG.

G . barbadense was first taken  up froin P lukcnet, 
t. 1B8. / .  1., publis lied  in 1GD5, bu t ti.is figure may answer 
equally well fo r somo o ther specie^. T h a t described 
by Swartz under tliis iiriuc, he states is m are extensively

cu ltivated than  any o th e r  k in d  in  th e  W est-Ind ies , D r. 
R oxbu rgh  says, th a t G . barbadense w as intrcduced  into 
In d ia  from  the  Isle o f  B ou rbon  ; hence  it  is know n there  
by th e  nam e o f  B ourbon  cotton, add ing , a t w hat pe riod  it  
was in troduced  from  the  W esU in d ie s  in to  th a t island is 
uncerta in . S ir  Jam es S m ith  was o f  opinion, tha t G . bnr- 
bntMise, o f  th e  L innean  H erb ariu m , was the G . v iti/o lium . 
o f  C avan llle s; p revious to  know ing  this , I  had form ed th e  

•opinion th a t G . v itifoU um , of w hich  1 first saw a  specim en 
from  E g y p t in  Pi-ofessor L ind ley’s H erbarium , w hich 
ag reed  in  every  respect w ith  th e  description by Cavanilles, 
was th e  sam e as the  G. barbadense, o r  B ourbon cotton o f  
In d ia . O n exam ining  th e  L innean  H erbarium , I  could 
observe no difference betw een G . barbadense o f th a t collec,. 
lion , a n d th a tg ro w n  in Ind ia , and  know n by th a t nam e, nor 
betw een these  and G . v itifoU um , in  S m ith’s H erbarium , 
from  th e  Is le  o f  F ra n co ; and a ll co rrespond  w ith th e  figure 
and descrip tion , by Cavanilles, o f  G , v iiifo iivm , w hich arc  
from  a p lan t in  Com m erson’s H erbarium , ga thered  also io 
th e  Isle  o f  F ra n ce . I  have, therefore , no doubt bu t th a t 
G. barbadense o f  Sw artz  and R oxburgh , is the  sam e as 
G . v itifo lm m  o f  Cavanilles, and consequently  o f  many otlicr 
au thors . I t  is singular th a t the  la tte r  au tho r, w hen d e 
sc rib ing  a ll th e  species w hich h e  could  p rocu re  o f Cossy- 
p itim ,  mention.? G . barbadense as a  p la n t unknow n to  h im ; 
and S w a rtz , in  describing the  M 'est-Ind ian  species,om its all 
m ention o f  G . v itifoU um ;  bu t th e  inform ation  th a t his 
G . barbadense is the  species m ost cultiva ted  in the  W esr- 
Tndies, is im portan t, us show ing  th a t from  it, probably, 
some o f  the  m ost valuable o f  th e  cultiva ted  varieties o f  
cotton have been obtained. Specimen.?, m arked G . bar- 
bademc, in B .M ,, b rought by D r.W r ig b t from  Jam aica , 
m ay be referred  to th is species, and considered the  type 
o f  the  va rie ty  v itifo lium . T h e  leaves are  palm ate, 5-lobed, 
acum inate , like  those of R ic in u s  com m unis, h a iry  u n d e r
neath , w ith  ste lla te  pubescence, stem  reddish , as well »e 
th e  co rda te , deeply lacin iate  leaflets of th e  e x terio r calyx, 
T h e  coro l is  la rg e  and vellow . A  specim en bearing  leaves 
o f  bo th  varie ties nlay be seen in the  Sm ithian I le r -

T ak in g  the  sm ooth and sh in ing  stem  and leaves, bliick 
seed enveloped only in the  easily-soparable long wool, as 
the  c h arac teristics of this species, >vc m ay refer to it, 
several varie ties o f  cultivated cottons in  the B ritish  .Mu. 
scum, b rought by M r. M illington from  th e  W est-Ind ies  ; 
also, G. vitifoU um , brcuiglit by M . Bov#, as the  ‘'cotton 
cultivated near Cairo, in D r. L ind ley ’s H erbarium . I t  was 
also b rough t by  M r.W ilk in son , as one o f  the  cultivated 
cottons o fE g y p t. I t  seems to  be d is tribu ted  in the Pacific 
O cean, as D r. L ind ley  has a specim en from  Owliyhee, 
As the  E g)'p tian  was m ost p robably  im ported  from  Am e
rica , the  beat cotton country  w hen tlie  cultivation was 
re-ostablishcd in E gyp t, i t  is m ore than  p robable  that the 
Sea-island, o i long-staple, is a  va rie ty  o f  th is species, as its 
seeds agree  in  c harac ter. A s it  succeeds so well in Egypt, 
of w hich  th e  c lim a te  in m any rc.spccts resem bles tha t o f  
the north-w estern  provinces o f  In d ia , some of its varieties 
may probably  succeed  as an a rtic le  o f  culture in that coun
try ; th a t itdoes so as a  p lan t th e re  can be no doubt, as i t  has 
been for m any vears in tlic Saharm ipore Botanic G arden.
It exists in the Eaat-Iiidian Herbarium, under the name of 

Maurice
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Several other species are enumerated; hut it is impossible, 
from the want of specimens, to ascertain whether they 
are entitled to the distinction, or should only be considered 
varieties. G, peruvianum, figured by Cavanilles, tab. 168, 
is nearly allied to his G.vitifoUvm, a t ta b .167; and the 
seeds are black and free from fur. G. racemomm is sup
posed to afford the cotton of Porto Rico. Specimens of 
other species may be seen in the British Museum, which it 
is difficult to know where to refer, as one from the Sand
wich Islands, which is very large, with shbiing coriaceous 
leaves, and largo entire cordate-aouminate leaflets of tfie 
exterior calyx : flowers having a bilabiate appearance, with 
a very long style.

on, from Tanjore. D r. Roxburgh was of opi
nion, tha t it succeeds better in the more elevated, dryer, 
und less fertile soil of Coromandel, than in Bengal.

(r. r%ii/olium is cultivated in Brazil, according to M. St.
H ilaire, in the province of Mines, near Rio de Janeiro, 
and also in other parts, according to M. flaudicliaud. M.
Martius adduces, among the common plants of the piovince, 
this and some other species, as G. herbaceum and G. larha- 
dfnse. W ithout specimens or a full description, it is impos
sible to know to w hat plants these names refer, nor the 
p lant which Dr. Roxburgh describes under this name, 
having seed clothed with firmly-adhering short greenish 
gray  down, under the long tine white wool, respecting 
which, however, he himself appears uncertain, as he does 
not mention it  in his enumeration of the number of distinct 
species he had been able to make out.

23. BO M BACE^.
The Bombacca, closely allied in structure and properties to the last order, are chiefly 

confined to the warmer parts of South America and the West Indies; but several species 
of Helicteres have been discovered by Dr.Wallich within the Burhmese territorie.s, and 
others are found in China. In India, some of the same genera are found, but only a 
few species of each. Bomba.v Malaharicum referred to B . htptafhyllum by Dr. Rox
burgh, and Helicteres Isora, extend from one end of India to the other, particularly 
along the foot of the Himalaya. Eriodendrom ajjfractuosum is confined to the Peninsula, 
and Durio zihetkimis, or Durian tree, remarkable for having fruit foetid in smell, and 
delicious in taste, i.s found only in Penang, and the islands of the Indian Archipelago. 
Adamonia digilata, an African plant, must have been long introduced into India, as 
large trees of it exist at Allahabad ; also in the Peninsula, and in the island of Ceylon.

The plants of this family, allied to the 'Malvacea in structure, are equally so. 
in properties, as many are'mucilaginous, and the inner bark of others aflPords 
material for cordage ; while the silky cotton, which envelopes the seeds of Bomba.v, 
and some other genera, is employed in stuffing cushions and pillows, as it is unfit for 
the purposes of spinning. Several species of Bomba.v have, in the relations of travellers, 
been called the cotton-tree j and hence some confusion has resulted, as these have been 
mistaken for the true tree cotton, Gossypium arboreum. I'he wood of Bomba.v malabaricum 
is white, light, and spongy, frequently used in India for floating rafts. An astringent 
gum-resin is yielded by this tree, called mochrus, which, as well as the young roots, 
called mooslec-siiffcd, arc considered very strengthening. The natives of India, like those 
of Europe in former time.s, believing that external signs point out the properties possessed 
by plants, consider that the twisted fruit of Helicteres Isora, indicates that it is useful, 
and they therefore prescribe it in pains of the bowels. Adamonia digitala. or baobab 
tree, though not a native, is quite at home in India. It is emollient and mucilaginous 
in all its parts. The leaves dried and reduced to powder, constitute lalo, taken daily 
by the African.  ̂ to diminish excessive perspiration. The fruit, slightly acid ami 
agreeable, is frequently eaten, while the expressed juice, mixed with sugar, is valued 

as an antiseptic drink.— Hooker Bot. M a g .‘2.1Q'2.
24. B y t t n e r i a c i m -'..
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24. B Y T T N E R IA C E iE .

This order, sometimes called Stermliacem, includes plants agreeing in m any respects 

among themselves, as w ell as w ith  the following and the two last orders, but differing 

in some particulars so as to require subdivision into sectio n s: they  are chiefly found 

in the hot parts of Africa, America, and Asia. T h ey extend  as far north as 3 1 “ o f  lati
tude in India, and southward as far as N ew  H olland and the Cape o f Good Hope.
* The genera SttrcuUa, B yttneria , Pentapetes, R e id k ia , W altheria, and M elochia, are 

common to India, as w ell as to Am erica, and the tw o first to  other parts of the world; 

while Heretiera, Abroma, and Pterospermum , ex ten d  from the M oluccas and Indian 

Islands into the Peninsula, and southern parts o f  the province o f Bengal. Erioleena, 
Wallichia, M icrolisna, and K ydia , are genera which have only been found in India; 

the last in every part, and the others in the forests which skirt I^epal and Kemaon. 
The species o f ByttneriaceiS, which are found in the m ost northern- parts o f  the 

plains o f  India, are Melochia corchorifoUa, an annual, which springs up during the 

rainy season; Waltheria indica in the Deyra D o o n ; w h ile o f arboreous species, a 
yellow  variety of Sterculia coccinea, S. villosa, and K ydia  calycina, are found in the  

tract o f forest, which extends from Hurdwar to the Jum na, and as h igh as four 
thousand feet above the level o f the sea, on the road fromRajpore to Jurreepanee. B ut 

though the arboreous species are absent from the plains, those w hich have been intro
duced succeed remarkably w ell in the Botanic Garden at Sahara npore; as P teros
permum acerifolium, suberifolium  and semisagittatum, and Abroma a u g u sta ; the last would  
succeed in every part of India, as the clim ate of Saharunpore so far to the north is favour- 
.able to it. Guazum a ulmifolia, from America, is  also now perfectly acclim ated in m any  

parts o f India, as at Allahabad, and in the Saharunpore Botanic Garden.
As the nearly allied order, M alvacea , has been shown to abound in m ucilage and in 

fibre useful for its tenacity, so is it w ith  m any o f the B yttneriacea . The young bark 
o f Guazum a ulmifolia, abounding in mucilage, is used in Martinique to clarify sugar. 
The bark of K ydia  calycina is em ployed in the northern provinces o f India for the same 
purpose, as w ell as Abelmoschus^ moschatus, both abounding in m ucilage. The gum  
Tragacanth o f  Sierra Leone is  produced, as w e are informed by Dr. L indley, b y  a 
species of Sterculia, which he has called S. Tragacantka. Sterculia urens, a  native of 

the mountains on the coast o f  Coromandel, as w ell as o f  H indoosthan, yields a gum  
which is  exceedingly like Tragacanth, and has been imported as such into Ent^land. 
Sterculia guttata  yields a bark, which the Malabars convert into a flaxv  substance, of  
which the natives of Wynaad make a sort of clothing. R o xh . FI. la d . 3. p. 149. 
Microlcena spectabilis yields fibres fit for rope-making, and Abroma augusta  abounds in 

strong white fibres, which make a good substitute for hem p, and as the plant 
succeeds w ell in every part of India, grows quickly, and yields annually two, three, 
or even four crops o f cuttings fit for peeling; it is particularly recommended by Dr. 
Roxburgh for cultivation. As the seeds of Sterculia chicha are eaten by the Brazilians.
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so are those o f S. Balanghas, urens, and fcetida, after being roasted, in India. The 

concrete oil, or buttery substance, called  cacao, accompanied b y  an agreeable aromatic 
principle, yielded by the seed of Theohroma cacao, and from which chocolate is pre
pared, is too w ell known to require notice ; but it is not uninteresting to remark, that 
this plant thrives and bears fruit in the Botanic Garden of Calcutta, nearly in 2 2 j°  of 

N . latitude, and that it succeeds remarkably w ell at Courtallum in 9® of N . latitude. 
The cultivation therefore may probably be undertaken with every prospect o f success 
in shady places in  the T innivelly district.

25 . T IL IA C E ^ .

T he Tiliacea, though named from an European timber-tree, are chiefly found in 
tropical countries. T h e genera Corchorus, Trium fetta , and Grewia, of which numerous 
sp ecies are found in India, are also abundant in the warm parts both of Africa and 
Am erica; and as has been remarked^ w ith  the plants o f some other families, many of 

the same species are found in the m ost w id ely  separated parts o f India. Grewia betulcE- 
fo lia ,  witR Corchorus linearis and fascicu laris, extend from the Peninsula up to the arid 

region on the western bank o f the Jumna, where a new  species, C. prostratus, is also 

found. Corchorus capsularis and acutangulus, as w ell as Trium fetta angulata, are 
comm on at Saharunpore, as in the m ost southern provinces. In the tract o f  jungle 

and forest, which clothes the foot o f  the Himalaya, w e have several of the species 
which are found in similar situations in Bengal and Assam , as Triumfetta (Estuans, 
Grewia heticterifolia, tili&folia, and sapida, w hich is apparently the same as G -pum ila, 
Don, and G , nana. W all. Trium fetta  oblongata extends as high as Jureepanee, or 
five thousand feet above the sea ; and Corchorus humilis (nob) shews itse lf fifteen 
hundred feet higher up, but both on ly  during the rainy season. Grewia sclerophylla, 
didpma, oppositifolia, and elastica, are found in the Kheree Pass, in the Boon, as well 
as higher up within the H im alaya, particularly in the neighbourhood o f villages.

A s we have seen with the M alvacea, and the other allied orders, so are the Tiliacea 

remarkable for m ucilaginous properties, as w ell as fcA- tenacity o f fibre; and several 
species o f  the genus G rewia  have pleasantly-tasted acid berries, as was found among the 
Malvacece, in the fruit of Hibiscus Sabdariffa. Corchorus olitorius is in India, as in 
E gyp t, used as a pot-herb, and is in Bengal cultivated for the fibres of the bark, which 

are called and pat- C . capsularis is likew ise cultivated in Bengal as in China, for 
the .same purpose. Its fibres, as w ell as those o f C. olitorius, are employed in making 

a coarse kind of cloth, called tat, of which gunnij, or rice-bags, are made ; also a 
coarse kind o f linen worn by the poorer people in some parts of Bengal, as we are 
informed by Dr. B . H am ilton; of it also the cordage em ployed in agriculture, and for 

rigging boats, is formed, and it is the material from which paper is made. The inner 

I)ark o f G rew ia oppositifolia, as that of Tilia, or lim e-tree, is in Europe, is employed for 
the sam e purposes, at lower elevations w ithin the Himalaya ; and the leaves of some

species,
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so are those of S. Balanghas, urens, and fcetida, after being roasted, in India. The 
concrete oil, or buttery substance, called cacao, accompanied by an agreeable aromatic 
principle, yielded by the seed of Theohroma cacao, and front which chocolate is pre
pared, is too well known to require notice ; but it is not uninteresting to remark, that 
this plant thrives and bears fruit in the Botanic Garden of Calcutta, nearly in 2 2 |°  of 
N . latitude, and that it succeeds remarkably well at Courtallum in 9° of N. latitude. 
The cultivation therefore may probably be undertaken with every prospect of success 
in shady places in the Tinnivelly district.

25. TIL IA C E ^.

The Tiliacea, though named from an European timber-tree, are chiefly found iu 
ti'opical countries. The genera Corckorus, Triumfetta, and Grewia, of which numerous 
species are found in India, are also abundant in the warm parts both of Africa and 
America; and as has been remarked with the plants of some other families, many of 
the same species are found in the most widely separated parts of India. Grewia betuhe- 
fo lia , with Corchorus linearis and fascicularis, extend from the Peninsula up to the arid 
region on the western bank of the Jumna, where a new species, C. prostratus, is also 
found. Corchortis capsularis and acutangulus, as well as Triumfetta angulata, are 
common at Saharunpore, as in the most southern provinces. In the tract of jungle 
and forest, which clothes the foot of the Himalaya, we have several of the species 
which are found in similar situations in Bengal and Assam, as Triumfetta cestuans, 
Grewia helicterifolia, tilia^folia, and sapida, which is apparently the same as G-pumila, 
Don, and G. nana. W all. Triumfetta oblongata extends as high as Jureepanee, or 
five thousand feet above the sea ; and Corchorus humilis (nob) shews itself fifteen 
hundred feet higher up, but both only during the rainy season. Grewia sclerophylla, 
didyma, opposiiifolia, and elastica, are found in theKheree Pass, in the Boon, as well 
as higher up within the Himalaya, particularly in the neighbourhood of villages.

As we have seen witli the Malvacea, and the other allied orders, so are the Tillacea 
remarkable for mucilaginous properties, as well as fcA tenacity of fibre; and several 
species o f the genus Grewia have pleasantly-tasted acid berries, as was found among the 
MalvacecE, in the fruit o f Hibiscus Sabdariffa. Corchorus olitorius is in India, as in 
Egypt, used as a pot-herb, and is in Bengal cultivated for the fibres of the bark, which 
are called and pat. C. capsularis is likewise cultivated in Bengal as in China, for 
tlic same purpose. Its fibres, as well as those of C. olitorius, are employed in making 
a coarse kind of cloth, called tat, of which gunny, or rice-bags, are made ; also a 
coarse kind of linen worn by the poorer people in some parts of Bengal, as we are 
informed by Ur. B. Hamilton; of it also the cordage employed in agriculture, and for 
rigging boats, is formed, and it is the material from which paper is made- The inner 
hark of Grewia oppositifolia, as that of TiUa, or lime-tree, is in Europe, is employed for 
ilic siiinc purposes, at lower elevations within the Himalaya; and the leaves of some

species.
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species, as of G.dldyma, are given as fodder to cattle, and are even stacked up for winter 
use. As the wood of the lime-tree is valued for its close grain, lightness, and smoothness, 
so-BcmflAwiow«i//a,orTrinconialee wood-tree, affords timber, valued also for its lightness 
and strength, and is employed in the construction of the excellent Massoola boats of 
Madras. Grcwia elastlca, figured at PI. 22, called dhammo by the natives, and common 
in the Himalayas in northern latitudes, at moderate elevations, aftords timber which is 
highly valued for its strength and elasticity, and therefore much used for bows, buggy 
shafts, and bangy sticks. Some of the species of Greuna, as before mentioned, yield 
pleasant acid berries, much used for making sherbet. O f these, G . asiatica may be 
instanced as common in gardens ; but G. sapidti, hekctcri/olia, sclerophylla, and other?, 
are used for the same purpose.

Gretvia elastica; foliis 5-nerviis ovatis acuminatis eiepe aubtrilobatis serratis, supra stellato-pilosis 
subtus stellato-tomentosis canis transversim reticulatis, p^unculis 3-floris petiolo longioribus, sepalis 
1 -nerviis petala tripio superaiitibiis.—Hab. This tree is common in the Himalayas, in the tract between 
the Ganges and Sutlej rivers, and well known, as above mentioned, for the elasticity of its timber, 
whence the specific name has been applied. I t  attains a  height of from fifteen to twenty feet, the older 
branches smooth, the younger denselyhoary or rufous, with stellate pubescence. Leaves ovatc-acvmiinat<’, 
frequently tapering towards and iineqiial a t the base, sometimes obscurely 3-lobed towards the apex. 
Petioles short, thickened towards the apex. Stipules subulate, very hairy. Peduncles lateral or 
axillary, solitary or aggregated, twice as long as petioles, hoary as all the young parts, 3-flowered, each 
pedicel supported by a subulate bracte. jdlahastra globose, hoary. Sepals coriaceous, hoary externally, 
coloured and rather smooth internally. Petals small, oblong, smooth. Stamens very numerous. 
Germ very hairy, 4>celled. v. Tab. Grewia elastica.—1. A flower.—2. T he same, witlt the sepals
and petals separated.'—8. Anther magnified.-—4. Two ripe drupes.—5 , One cut transversely, contain
ing, by abortion, two nuts.—6. Another, containing only one nut.

2G. HUGONIACE.®.
Hngoniu temporarily placed at the end of ChlenacecB by M. De Candolle, has been 

formed into a separate order by Dr.Wight and Mr. Arnott. The three known species 
of-the genus are distributed between the island of Mauritius and that of Ceylon; tlie 
one. H. myslax, found in tlie latter, extends into the coast of Malabar, but not higher 
up  in India.

27. EL/EOCARPE.«,
This family, formed of few genera, but which are distributed over a very extensive 

space, being found in Penang, Cocliin-china, and the Moluccas, in New Holland, 
Tan Diemen's Land, and New Zealand, as well as in Chili and Peru, has several spe
cies of the genus ELcocarpus in India, which has itself the distribution of the order in 
the Old World. The Indian species are found in the Peninsula and from the Burhniesc 
territories, along the foot of the Himalayas, and one species, E. srrralns, as far nortli 
as the province of Kemaon ; but 1 have not met with it, or any other species, to the 
northward of the Ganges.

The nameju/pai, or olive, is apjilied to the fruit of some species o f EUeocarpiis, whicli 
is eaten ; while that of others is dried and used in the curries of the natives of India, and 
also pickled, according to Dr. Roxburgh, though he mentions having been unable to

extract

    
 



Dipte^’ocarpea-I T H E  H IM A LA Y A N  M O U N T A IN S . 105

extract any oil from the fruit. The hard and dry, deeply-grooved and elegantly- 
sculptured seeds of this genus, particularlyof the species E.ganitrus,tuberculatus, and 
lanceolatus, are frequently worn as beads, by the holy men in India; and set in gold, 
are sometimes even sold as ornaments in shops in Europe.

28. DIPTER O C ARPE^.
The existence of this order was first indicated by the junior Giertner, who described 

and figured together the genera Shorea, Dipterocarpus, and Dryobalanops, pointing out 
their close affinity to one other, as well as to his father’s Caryolobis. Dr. Roxburgh 
also fully recognized its distinctness; and in addition to the two first, referred to it his 
Hopea, .as well as Valeria of Linneus. The order he named Shoreacece, but his work 
having remained so many years in manuscript, the name Dipterocarpea was applied by 
Blume, and has been generally received. This order is readily recognised by the 
fruit being surrounded by the dilated, foliaceous, frequently unequal calyx ; it has been 
shewn by Blume and Dr. Lindley to be allied to Malvacea, by its crumpled cotyledons, 
and the contorted aestivation of the corolla; in the latter respect, it is allied to Bombaccce, 
but may be readily distinguished from both by its calyx not being valved, as well as 
by its free filaments, two-celled subulate anthers opening towards the apex, and by 
the coriaceous one-celled fruit. From Byttneriacert it is only distinguished by the 
imbricate cestivation of the calyx, free stamens, and inverse embryo; approaches 
Tiliacca in the free stamens and stipulate leaves, and EUeocarpea in habit and in the 
form of the autlier, but may be distinguished by its petals not being fringed, and by 
the want of albumen. Their resinous juice, solitary superior ovarium, drupaceous 
fruit, numerous long anthers, irregular-coloured calyx, and single exalbuminous seed, 
allies them, as Blume remarks, to Guttiferee, from which their stipulae and the mstlva- 
tion of the corolla abundantly distinguishes them. {Lindl. N a t.Syst.o f Botany,p.42.) 
Dr. Lindley includes them in his Nixus, Malvales, with Byttneriacea, Malvacea, (of 
which Bojubacca is considered a section), Eltzocarpea and TiUaceie: Mr. Don places 
tlicm near Ochnacca:. The dilated persistent leaflets of the calyx seem to be useful in 
preventing the seed sinking into the ground, as those of Shorea robusta will not germi
nate, unless kept near the surface.

The distribution of this order is peculiarly Asiatic, almost Indian, extending 
from the line up to 31° of northern latitude. Caryolobis is only referred to tlie Ea.st 
Indies. The genera Dryobalanops and Dipterocarpus are found, the first only in 
Sumatra, and the second, though occurring iri Java, is also found in India, with 
Shorea, Hopea, and Valeria; the two latter only in the peninsula of India, though 
the first is mentioned by Dr. Roxburgh as occurring in the Balaghaut Mountains, but 
all three, with Dipterocarpea, in the lower provinces of Bengal, such as Tippera and 
Chittagong, whence, with the exception of Valeria, they extend southwards into the 
Burmese territories and the Malayan peninsula. Shorea robusta alone extends to the 
most northern distribution of the order, being found all along the foot of the Himalaya,
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to the neighbourhood of the Jumna, forming \'ast forests, frequently unmixed with any 
other tree, but generally confined in the most northern parts within the first range of 
hills. The trees of this family are conspicuous for their size, beauty, and for the 
excellent timber whicli most of them afford—Shorea robusta or Sal affording the best 
and most extensively-used timber in India; the goodness of which must depend in a 
great measure on the resin, called ral in the northern, and dhoona in the southern 
provinces, which it contains, and for which so many of the family are conspicuous.

Dryobalanops Camphora, the Shorea Camphortfera of Dr. Roxburgh, is, perliaps, the 
most remarkable species of the order, as it  affords both the camphor and camphor-oil 
of Borneo and Sumatra. Mr. Prince, of Tappanooly, on the western coast of the latter 
island, writes that this tree grows spontaneously in the forests, and is to be found in 
abundance from the back o f Ayers Bongry as far north as Bacongan, a distance of 
twenty-five miles. It is one of the largest trees that grows on that coast, several being 
six or seven, others only two and a-half feet in diameter. The same tree which yield.-̂  
the oil, would have produced camphor, if unmolqgted; the former being supposed to be 
the first stage of the latter’s forming, and is con.sequently found in younger trees {Roxb. 
FI. Fid. 2, p. 61G.) This camphor is highly valued by the Chinese, as we leanr from 
the writings of Sir G. Staunton and Dr. Abel. B y  Mr. C. Groves I  was informed that 
they actually give a higher price for it in its coarse state, than they afterwards sell it for 
when purified. This is confirmed by what Sir G. Staunton relates, that “ owing 
to the Borneo camphor being so pure and strong, as readily to communicate its odour 
and virtues to other inspissated oils, which thus pass for real camphor; and this 
adulterated drug is sold by Chinese artists, at a vastly lower price than they themselves 
give for the genuine substance from Borneo.” {Stamtoti. Trav. vol. iii. p. 289.) This 
can be accounted for, only by supposing that they dilute it,when purifying, by sublimmij 
it with their own camphor, obtained by the sublimation of the substance procured 
from the maceration and decoction of the branches o i Laurus Comphoru; of this 
the timber is too valuable to allow of its being cut up for the much purer and 
sUonger camphor, which it contains in a solid state.

As many of the Dipterocaf-pece might, without doubt, be extensively introduced 
either as timber-trees, or for the products which they yield, into the southern 
provinces of India, I annex the remarks which Mr. Colebrooke has subjoined to 
his paper on Dryobalamps Camphora, By this able summing up of details, appa
rently taken from Dr. Roxburgh’s manuscripts, it will be seen that this philosophical 
botanist early appreciated the advantages of studying the properties of all the plants of 
a natural order, in conjunction with their structure.

"Shorm robusta ^xATumhugaia” Mr. Colebrooke remarks, “ and perhaps other species 
of the genus, yield in great abundance the resin, called by the Hindoostanees dhoona, 
and by the English, in India, dammer, which is very generally used as a substitute for 
pitch for marine purposes. The natives of India also employ it in their temples, in the 
manner of incense. Dipterocarpus costatus, turbinatus, vicanus, alatus, and probably
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other species of the genus, afford the several sorts of balsam, called by the natives of 
India gurjun; by the Cinghalese dhoonatil; and by the English wood-oil. Valeria indica 
produces the resin in India called copal, (in England known by the name of gum aniine,') 
as very nearly approaching the true resin of that name. The best specimens are 
employed as ornaments, under the denomination of amber (kahroba), to which it bears 
external resemblance : in its recent and fluid state it is used as a varnish (called Piney 
varnish) in the south of India {Buchanan’s. Mysore, ii. p. 476,) and dissolved by heat, 
in closed vessels, is employed for the same purpose in other parts of India. Another 
plant of the same genus, V. lanceafolia, affords a resin, from which the Indians prepare 
one of the materials of their religious oblations.” (A^. Res. xii p. 539.)

29. TERNSTRCEM IACE^.

This order, with Camelliece, first formed by Messrs. De Candolle and Mirbel, of some 
genera separated from Jussieu’s was subdivided by the former into several
sections. Dr. Lindley, however, states that “ no solid difference exists between this 
order and CamelUeix, the Theaeeae of Mirbel; and Cambessedes, after a careful revision 
of the whole, has come to the conclusion, that even the sections proposed by De Can
dolle among Ternstrctmiaceee, are untenable.” As this opinion appears to me the most 
correct, I have followed the two latter authors in uniting the two orders.

TJie geographical distribution of this order is particularly interesting, on account of 
its containing a plant, which, scarcely known a century ago, has given rise to a most 
extensive commerce, and changed the habits of the most civilized nations, who hardly, in 
any otlier respect, agree with the people from whom they receive, and follow in the use 
of the refreshing beverage, afforded by the leaf of the tea-plant. This order, numerous 
in genera, though few of these are very abundant in species, is confined to the warm parts 
of Asia and America, with only one genus {Ventenatia) of doubtful affinity, consisting of 
but a .single species existing in Africa. The Asiatic species are chiefly confined to 
China and the mountains which form a barrier between it and India; and as there is 
con.siderable resemblance it will be seen between the cultivation of the plains, so is there 
no less analogy in the vegetation of the mountains of the two countries; and this ordei 
is well suited to prove the point. The genera Camellia and Thea, forming the Camelliece 
of De Candolle, and Theacece of Mirbel, distinguished from Ternstr<xmacc(c on account 
of the seeds being destitute of albumen, were at one time considered exclusively 
Chine.se. Species of the former were originally found in China and Japan. C. Japonica 
was figured by Kempfer at p. 851; C. Sasanqua by Thunberg, in t. 29, in their Floras 
of Japan ; and C. oleifera by Dr. Abel, in hisJourney in China, at p. 174. In addition 
to the original Chinese species, others have been discovered in India, where species have 
been found by Drs.Wallich and Buchanan in the mountains near Munnipoor, Pundua, 
and .Silhet, about 24® of N. latitude; and one species. Camellia Kissi, in the mountains 
surrounding the valley of Nepal, between 27° and 28° of N . latitude, which is figured 
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at t. 256 of Dr.Wallich’s magnificent work, Plant<£ Asiatics Rariores. The genus Thea, 
which is itself referred by some botanists to Camdlia, is almost exclusively confined to 
China and Japan, and some of the neighbouring islands; but consisting chiefly of 
cultivated plants, it is difficult to ascertain the native country o f the genus. With 
respect to the distribution of the other genera ^ f  this order; Cleyera and Eurya  
were both thought peculiar to China; but of the former, the variety Wallichiana 
of C. ochnacea has been found in Nepal, the other variety Kampferiana, is figured 
in Sir Joseph Banks’s plates of Ksempfer’s plants; and C. Japonlca, in 
Ksempfer’s own work, at p. 774. So also Eurya, of which the two first known species 
were found, the one in Japan, figured by Thunberg, tab. 25; and the other in 
China, figured in Dr. Abel's Journey, p. 378, has also afforded several Himalayan 
species, of which E . acuminata is figured at tab. 24 of the present work, occurring 
at an elevation of 6,500 feet, in 30° of N. latitude, near pines, and among oaks and 
rhododendrons ; the rest of the species extend along the Himalaya, in Keraaon, Nepal, 
and the mountains of Silhet and Pundua. Species are also found in both the Indian 
and Malayan peninsulas, as well as in the island of Penang. Dr.W allich’s new genus 
Anntska {PI. As. Rar. t. 5), allied to Ckyera, is found at Moulmein. The genera 
Saurauja, Gordonia, and Cochlospermum, are divided between India and America. 6'. 
Nepalensis [P l.'A s. t. 148) extends as far north as Eurya acuminata, but is found at 
lower elevations, as about Sahunsadhara, near the Deyra Doon, whence it extends 
with S. fastigiata {PI. As. 1 .178) to Kemaon and Nepal. The other Asiatic species are 
found in Silhet, Penang, and Java, and the American species in Mexico. Cochlospermum, 
of which one species is found in Mexico and B razil, has another, which is found in all 
the hilly parts of India. This, C. gossypium, D .C . {Ihmbax gossypium of authors) 
Dr.Wight has figured {Suppl. Hooker's FI. Exot. PI. xviii.) from a drawing made in the 
Peninsula; Dr. Roxburgh describes it as common in the Circar Mountains; I have seen 
it in abundance in Bundlecund, on the hills round and near Adjigurh and Kallinjur, 
aswell as on those near Hurdwaf and the Kheree Pass. The genus Gordonia, of which 
species exist in Jamaica, as well as in Virginia and Carolina, has also one species, 

in Nepal, Silhet, and Chittagong; and others in the Malayan Peninsula. 
Several other plants from the Malayan Peninsula have been referred, but all with doubt, 
to the genus Ternstreemia, from which the order is named, and of which the species 
are found in the warm parts of America.

The properties, with the exception of those of tea, are not well known of the plants 
of this family. The leaves of the tea-plant, owing to the tannin and gallic acid which 
they contain, are tonic and astringent, while the fragrant volatile principle which 
they likewise contain, makes them act as stimulants, and be injurious to some 
constitutions; though affording a highly grateful and refreshing beverage to the gene
rality of people. The leaves of Thea Cochinchinensis are likewise used to make a warm 
and diluent beverage. The .seeds of the common tea-plants contain much oil, but it 
is expressed only from those of T. oleosa, and used in Canton and Macao for many
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economical purposes. In like manner some species of Camellia, as C. drupifera, in 
Cochin-china, and C. okifera, extensively cultivated in China, yield, especially the 
latter, a valuable escul,ent oil. Camellia Japonica is chiefly known as one of the most 
ornamental of plants •, but C. Sasanqua is  said by Thunherg to have leaves with a 
very agreeable odour, which are sometimes mixed with tea to improve its flavour. 
So also the Nepal Camellia, C. kissi, is conspicuous for the oiliness of its seed, and for 
the leaves acquiring on being dried the peculiar fragrance of tea. (Wallick. As. Res. xiii. 
p. 429.) The seeds of Cochlospermum Gossypium are surrounded with cotton of a soft 
silky nature, and the tree yields the gum called kuteera, which in the north-western 
provinces of India is substituted for tragacanth: a decoction of the roots of C. insigne 
is supposed in Brazil to have the power of healing internal abscesses. {Lindl. Nai. 
Orders, p. 44.)

But of all those which belongto this family, the T e a - P l a n t  is alone of any commer
cial importance, but this in so pre-eminent a degree as to render it a most desirable 
acquisition to other countries. An inquiry into its history and habits therefore becomes 
interesting, that we may ascertain whether it be so local and peculiar in its nature, as to 
render futile any attempt to introduce it elsewhere. To do this satisfactorily, it will be 
necessary to enter into some detail, respecting the varieties or species which afford the 
different teas of commerce, the extent ■ of their distribution, the climate, soil and 
culture, which they prefer, as well as the plants with which they are associated, either 
in a wild or cultivated state.

The tea-plant has been supposed to be indigenous in the mountains which separate 
China from the Burmese territories ; but we are informed by Dr. Abel that he found 
a small shrub, of what is commonly considered the green variety, apparently in its 
natural habitat, and near no plantation, at See-chou, in the province of Kiang-see 
about N. lat. 26“, where the hills* were covered with pines. Thunherg states that 
tea grows every where in Japan, both naturally (spmte) and cultivated, on the margins 
of fields. One species, so named, is described by Loureiro, as found both cultivated 
and in a wild state, in the northern provinces of Cochin-china; and the same author 
describe.s T. oleosa as common about Canton, both wil’d and cultivated. To the kind
ness of Mr. Reeves, I am indebted for the information that there is a species of Thea, 
growing wild in the neighbourhood of Macao, which is much larger in the leaf than 
either the black or green tea plants.

But it has been made a question, whether the varieties of tea known in commerce 
are due to difference in species, or only to differences in soil, climate, culture, and 
mode of preparation. The latter appears to be the opinion of Keempfer, Thunherg, 
and Siebold, as they admit of but one species of Thea, and is that now generally 
entertained ; Thunherg notices two varieties of Thea bohea, but says they can hardly be 
distingiii.shed into species. Siebold states that the variety viridis of T. chinensis, D.C., 
is a shrub every where cultivated in Japan ; but the variety bolua he had only seen in 
garden; ,̂ introduced from China. From this fact one would be inclined to conclude
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that they were distinct; and as all the observations were made in Japan, it is pro
bable they all three only saw one species cultivated there; as there is reason for 
believing, that the opinion of Linneus that two species of Thea yield the teas of com
merce, is the more correct. .

Dr. Abel, when passing through the tea country, %ad little doubt of there being two 
species o f  tea-plant; but he could not at the time define the character, and was 
unfortunate in losing his specimens in the shipwreck of the Alcesle. But be mentions 
that the plants from the black and grecu tee-districts differed in the form, colour, and 
texture of their leaves; those of the green tea being larger, thinner, and of a lighter 
colour than those of the black, though growing in the same s o il : these differences he 
also observed in a large plantation near Macao. Dr. Hooker, in the Botanical Magazine, 
t. 3148, has given the characters of the two species. Thea viridis, which is the species 
figured, he describes as “ a large, strong-growing, almost hardy, plant, with spreading 
branches ; its leaves three to five inches long, very broadly lanceolate, pale green, sin
gularly waved, with the margin reflexed; the flowers large, solitary, mostly confined to 
the upper axil. These appear in autumn, six Weeks or two months earlier than those 
of T. Bohea, which is of smaller size, with remarkably erect stiff branches ; leaves not 
above half or two-thirds the size of the former, perfectly flat, more coriaceous, of a 
dark green, bearing in the axils of numerous leaves two or three flowers, which are 
smaller, and have a slight fragrance ; and are in perfection during winter. This plant 
cannot withstand the frosts o f an English climate.” *

Mr. Reeves, whose opinions, from his long residence in China, and attention to 
subjects of natural history, are entitled to the greatest weight, is the most recent author 
who has referred to this subject; and he expresses his surprise “ that any person who 
has been in China, or, indeed, any one who has seen the difference in the colour of the 
infusions of black and greea tea, could suppose for a moment that they were the produce 
of the same plant, differing only in the mode of curing; particularly as they do not 
grow in the neighbourhood of each other.” {London's Gard. M ag., v. ix. p. 713.) To this 
opinion, it will be seen, he still adheres, as in a letter with which I have been favoured, 
he informs me that he believes ihat tire Thea viridis of the gardens is the plant from 
which the green tea of commerce is prepared, and that the plant which produces the 
black tea of commerce, as souchong, congou, &c., is not so common in England. Both 
may be seen in great perfection in the Messrs. Loddige’s rich and extensive nursery- 
grounds at Hackney,where a green-tea plant has lived for many years in the open air. The 
first impression on seeing them, is thatof surprise at their ever having been confound^; 
as nothing can be more distinct, than the large, membranous, light green, wavy leaf, with 
large and irregular serratures, and straggling habit of the green-tea plant, from the smaller, 
flat, thick and coriaceous, dark green leaf, with small and even serratures, and erect 
port of the black tea. Both plants have been figured in Loddige’s Bot. Cab. t. 226 and 
227, and the characters well given, as also in the above extract from Dr. Hooker. I 
would only add, that the flowers, though commonly, are not always single in the axils
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of Theaviridis; atid this, though earlier in flowering, is not so much so as described. 
The green tea being the hardier, is cultivated, as we shall see, in the nortliern, and the 
black tea in the southern provinces of China. The former is the only kind ctfltivated in 
Japan, according to Sieboid, and is that figured by Ksempfer, Aman. Exot., p. 007.

Notwithstanding the above opinions, and the distinctness in the characters of the 
two species, as above given, there is an unaccountable discrepancy in the statements, 
as to the plants which afford the grem  and black teas of commerce, especially as 
Dr. Abel, after giving his opinion that there were two species of tea-plant, mentions 
that “ from persons perfectly conversant with the Chinese method, he learnt that either 
o f the two plants will afford the black or green tea of the shops; but that the broad 
thin-leaved plant is preferred for making the green tea.” {Journ. to China, p. 222.)

This is in conformity with the information communicated to Dr. Hooker, and also with 
that originally given by Mr. Pigou (A^. An, Reg. 1802), on the authority of a Chinese, 
who had been eight times in the bohea country, remaining there from four to six months 
each time, and who stated that “  bohea may be cured as hyson, and hyson as bohea.” 
To this Mr. Reeves replies in the letter to which I have alluded, that “• the Chinese 
manufacturers do not, and they say they cannot convert black tea into green, and vice 
versa: and this I believe to be true; indeed, the colour of the infusions is alone sufficient 
evidence.” The discrepancy in the information Mr. Reeves explains, by -adding, that 

. “ there is a species of tea grown in the province of Canton of a pale-coloured leaf 
(occasionally mixed with congou tea, to make the tea imported under the name of 
bohea), and this tea can be coloured and made up to imitate various qualities of green 
tea, and large quantities are yearly thus made ; but still it is only an appearance that 
can be given; the deception is detected as soon as it is put into water.” Owing no 
doubt to these mixtures, is the difficulty in detecting the two kinds of leaf in the teas of 
commerce ; but in good teas they may be distinctly recognised. Dr. Abel’s information 
having been obtained from hearsay at Canton, most probably refers to the kind described 
by Mr. Reeves, as he most particularly distinguishes, and lays down on his map, the 
green and black tea districts; but arguing upon the correctness of the information he had 
obtained, concludes that the differences observed may be produced by a due manage 
ment of the heat used in drying the plant. Mr. Millet’s account, Mr. Reeves sa\>, 
he himself knows refers to some of this tea.

A very important consideration being to ascertain the climate.s in which the tea-plants 
are chiefly cultivated, it is necessary, in the first instance, to deteimine the extent over 
which they are distributed, before we can form any idea of the degree of heat and cold 
to which they are subjected. Dr. Abel states, that “ the green-tea district in the 
province of Keang-nan is embraced between the 29th and 31st degrees of north latitude, 
and is situated on the north-western base of a ridge of mountains, which divides tlie 
province.s of Che-kiang and Keang-nan. The black-tea district, in the province of Fokien, 
IS contained within the 27th and 28th degrees of north latitude, and is situated on the 
south-eastern declivities of a ridge of mountains, dividing the province of Fokien from
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that of Keang-see.” p. 223. Hence we perceive that the tea districts have both a north
western and a south-eastern aspect, and that Dr. Hookert. statement that the Thea viridis 
is able to withstand the greater degree o f cold, is confinjied by the fact of the green 
teas being procured from the more northern latitudes. This has reference to the 
teas usually manufactured for foreign trade, and is conformable to the information 
given by Mr. Reeves (Bot. M ag . 1. c.), who states that “  the black teas are chiefly grown' 
in the N .W . comer of the province of Fokien, in about lat. 27° 5<y, long. 1° 30' E . of 
Peking, and the green tea in the southern part of Keang-nan province, about lat. 
29° 58', long. 2 “̂ E. of Peking.” A t Hwuy-chow-Foo in the latter, the greater proportion 
of hyson and twankay is manufactured, and the black teas at Gan-ki-hien in Fokien. 
By Mr. Reeves I am further informed, that in a Chinese Herbal, in which the plants 
used in medicine are described, tea is said to be produced (among other places to the 
northward of 31*) in nine places in Hoo-Qwang, three places in Ho»Nan, one place in 
Shensi, and two places in Shan-tung; one of these latter, and the most northward of 
the whole is Tang-chow-Foo, in 36° 3(y north latitude. From Kaempfer, Thunberg, 
and Siebold, we learn that the tea-plant is extensively cultivated in the islands which 
form the Japanese territory ; and these extend from 30° to 41° o f north latitude. It is 
also cultivated in the southern province of Yunan, whence we learn from Du Halde and 
Sir G. Staunton, the tea is procured, which is made up into balls ; and likewise at 
Ho-ping in the province of Quang-tung; Dr.Wallich further mentions, that it is also 
cultivated in Cochin-china, as far south as 17° of north latitude.

But as from the information obtained by Sir G. Staunton, we learn that the 
tea-plant thrives best between 23^° and 30°, and as the principal cultivation of 
the best teas for the foreign trade is between 27° and 31° of north latitude, the 
space included between these forms a belt, which will serve as a criterion of 
the .soil and climate best suited to this plant. With re.spect to the former. Dr. Abel 
gives the only precise information I have been able to - obtain, and he states that 
from every account given of the tea-plant, it succeeds best on the sides of mountains, 
where there can be but little accumulation of vegetable mould. The plantations which 
he saw were always at some elevation above the plains, in a kind of gravelly soil, formed 
in some places by disintegrated sandstone, and in others by the debris of primitive 
rocks. A large and flourishing plantation of all the varieties of the plant brought 
together by Mr. Ball, the principal tea-inspector at Canton, is situated on an island 
close to Macao, in a loose gravelly soil, formed by the disintegration of large grained 
granite. “ Judging from specimens,” Dr. Abel continues, “ collected in our route through 
the province of Keang-nan, whence the green tea is procured, its rocks consist chiefly 
of sandstone, schistus, and granite. As to what may be the exact nature of the rocks 
of the black tea country in the province of Fokien, I have no precise information. But 
as the great ridge separating that province from Keang-si is a continuation of the one 
dividing the latter from Canton, it is perhaps legitimate to conclude, that their con
stituent rocks are the same; and that the hills and soil on the eastern- are the same as
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we found them on the western side of the ridge, or that they are covered by a soil like 
that in. which the Camellia flourishes.” (Abel, p. 224.) This is most likely to be the 
case, as Sir G. Staunton states, that a chain of granite mountains begins at Hang- 
choo-foo, with a direction to the southward, and that vast tracts of hilly land are planted 
with tea in the province of Fokien. Mr. Reeves, from the views he has of Soo-Ei-Shan, 
where the best black teas arc grown, suspects that the hills are schistose.

With regard to the climate of this tract of country, or that best suited to the 
cultivation of the tea-plants, we are without precise information, as no one competent 
to make observations has resided throughout the year in the principal tea districts; but 
the approximative results we are able to obtain will perhaps be sufficient for practical 
purposes, particularly if connected with a  view of the vegetation. In the first place, if 
we look at the tables which have been calculated, and those of Mr. Harvey are the 
latest, we shall find the probable mean temperatures of Canton, of the parallels of 
latitude of 29^ and of 31®, as well as of Pekin, to be 74.73®; 72.62®; 69.86®; and 
62.43° respectively. But it is desirable to have these theoretical results confirmed by 
practical observations, especially as temperature is not invariably found to go along 
with latitude, particularly with regard to the eastern and western sides of continents. 
This the illustriousHumboldt has long ago shewn in his paper on Isothermal lines: where 
he has remarked that “ the whole of Europe, compared with the eastern and western 
parts of America and Asia, has an insular climate, and upon the same isothermal line, 
the summer becomes warmer, and the winters colder, in proportion as we adrance from 
the meridian of Mont Blanc towards the east or the w est; the western parts of all 
continents are not only warmer at equal latitudes than the eastern, but even in the 
zones of equal annual temperature, the winters are more rigorous, and the summers 
hotter on the eastern, than upon the western coasts of the two continents. The 
northern part of China, like the Atlantic region of the United States, exhibits excessive 
climates (as Buffon indicated) and seasons strongly contrasted, while the coasts of New 
California and the embouchure of the Columbia, have winters and summers almost 
equally temperate. Thus we find at New York, the summer of Rome and the winter 
of Copenhagen ; at Quebec, the summer of Paris and the winter of Petersburgh. In 
China, at Pekin, for example, where the mean temperature of the year is that of the 
coasts of Brittany, the scorching heats of summer are greater than at Cairo, and the 
winters as rigorous as at Upsal.” These results have been deduced by their illustrious 
author from the observations of Amyot, which were carried on for a period of six years: 
by these it appears, that Pekin, in N. lat. 39® 54' and E . long. 116® 27', and at the level 
of the ocean, has an annual mean temperature of 54® 9', that of the warmest month 
being 84® 38', and of the coldest 24® 62'; while the mean temperature of the three 
winter months is 26® 42'. The severity of the cold may be judged of by this, and by 
the thermometer sometimes falling, it is said, as low as 63® below zero, as well as by 
the great thickness of the ice with which the rivers are frozen over. The summer 
is as warm as that at Naples, with a mean temperature of 82° 58, and the greatest
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heat as high it is said as 121°. The mean temperature of the three spring months is 
56.30°, and of those of autumn 54.32°, but it frequently freezes in both March and 
November; the mean temperature, however, o f seven months is above 51.8°, or that 
of the months in which trees vegetate that lose their foliage. The temperature of 
the .spring months being o f March 41.4°, of April 57.0°, of May 70.3°, and of June 
^4.2°: the increase of the vernal temperature and the differences between these four 
months are seen to be very great, and very equal (15.7°, 13.3°, and 13.9°) as charac
teristic of climates where the division of the annual heat between the seasons is very- 
unequal {Humboldt on Isothermal lines. Breivst. Journal, vol. iii. iv.)

In some works it is stated that there are properly only two seasons at Pekin, summer 
and winter, or the seasons of snow and rain. The months of June, July, and August, are 
stated to be very rainy, and the average of rainy days to be fifty-eight. The climate 
of the northern provinces must, however, be considered a dry one, as w e learn, from both 
Sir G. Staunton and Dr. Abel, that large stacks of salt are left in the open air, on the 
banks of the Pei-ho, covered only by bamboo matting under a coating of clay. The 
showers are described as being ligh t; no indications of a damp atmosphere are mentioned, 
but heavy dews occur in the evening. The season in which China was visited by- 
Lord Macartney’s embassy was peculiarly dry, as it is mentioned that from July to 
November scarcely a shower had fallen, and the country had been traversed from 
Zhehol to 30° of N. latitude. Lord Amhert’s embassy also, which arrived on the Pei-ho 
on the 12th of August, had hardly any rain until the beginning of November, when they 
had got into the tea country. Le Compte also mentions a drought which had continued 
for five months in the year he arrived in China. The foregoing view of the climate of 
Pekin, though more severe than what the tea-plant is subjected to, will serve a.s an 
approach to a true estimate of the extremes of temperature which it is capable of 
bearing, as it is cultivated in 36^° north, and also in Japan.

As an indication of a southern climate where the tea-plant is cultivated, and the 
only one of which we have any account, it will be useful to refer to the following 
view of the climate of Canton furnished by Mr. Reeves to Dr. Lindley. I ha'-e 
deduced the mean temperatures' from the maxima and minima, the results, tlierelbrc, 
though somewhat too low, cannot be very far from the truth. The range of the 
thermometer, and its means in the several months at Canton, are: in 

Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec.
Maxima 74 78 8S 86 88 90 94 90 88 85 80 70
Minima S9 88 4 4 5 5  64 74 79 75 70 57 40 45

Means 51.5 58 62 70-5 76 82 86.5 82.5 79 71 60 57-5 ... 69.7 Mean annual
temperature.

The cold weather months, or from November to February, are fine, dry, and bracing, 
with a range of the thermometer from noon to night of 10° and 20°, the prevailing winds 
being N . and N .E. February is cold and rainy, March warm and foggy. In April 
and May the weather is warm, but pleasant, with variable winds, chiefly from the
S. and S .E . In June and July there are often heavy showers with thunder, lightning,

and
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and occasionally typhons. During these two months and in August, the thermometer 
attains its highest elevation, but seldom exceeds 90*. The heat, however, is very 
oppressive to many ; for at the latter part of this period, when the wind is westerly, 
there is little variation of the thermometer night or day, a sufficient indication of the 
moisture of the climate during this season.

It would be desirable to know the quantity of rain which falls, but the only register 
that I have met with is one kept at Macao, and appended to the above thermometrical 
register of Canton. The climate is much the same in the two places, with the 
exception of a much smaller range of the thermometer at Macao, as might be expected 
in an insular clim ate; for though the heats are nearly as great in the warm months, 
the fall of the thermometer at night and in winter is much less. The quantity of 
rain which falls at Macao, on an average of eighteen years, is about 69^ inches 
annually— 107 inches is the largest, and 49 the smallest quantity which fell in any 
year. Some rain generally falls in almost every month, though comparatively little 
from November to M arch; about five inches in both April and October, and about 
ten inches in eacli of the months from May to September, both included. If we 
compare the climate of Canton with that of Calcutta, which is not a degree to the 
southward, we shall find that with a maximum temperature of 93.6*, 3.6* above that 
recorded at Canton, the minimum is only 56.8°, being 27.8° above that at Canton; 
and while the mean temperature of the latter i.s 69.7° (74* according to some), that at 
Calcutta is above 78°.

But as a great part of China, with a portion of the tea districts, has been traversed by 
the two Britisli embassies, it will be useful to refer to the thermometrical observations 
which were made, though only for a short period of the year. The only meteorological 
register saved from the shipwreck of the Alceste, was that kept by Dr. Lynn during 
Dr. Abel's illness, from the 8th September to the 24th of November, that is, from 
Tiensing, near lat. 39°, .to Nanchang-foo, about lat. 28* 4(y, which is about the 
northern extent of the black tea, and the southern limit of the green-tea district. 
Previous to this, and while at Tung-chow, nearly in N. lat. 40°, Dr. Abel observes, 
that Fahrenheit's thermometer from 20th August to the 2d of September, frequently 
•stood in the shade during the day at 88°, rose once to 93°, and never fell below 83°. 
Tn the niglit it generally fell to 72° and 70°, and the weather felt chilly. From the 
above register, it appears that the range of the thermometer was: in the

Morning. Noon. Evening.
from 8th to 15th Sept. 6.1° to 70° ...........  77° to 82° ... 76° to 80° (1)

... IGthScpt. toSdO ct. 54. — 64 .............  72 — 80 .. .6 6  to 77
34 to 18th Oct. 54 — 65   65 — 76 .......... to70

... 18th to end Oct. 56 — 62 ...........  60 — 72

2d Nov. to 13th 52 — 63 ...............  54 — 76

13th Nov. 24 44 — 62 ...............  50 — 58

i’rovince «f Pochclcc
---------------  Sliautung
---------------  Iveangiiaii
-------- —  Ditto .............
--------------  Ditto, Tea-plant 1

first met with J 
. Kiangscc

(1) A month later in the season, Lord Macartney’s embassy had found Uie thermometer at Tien-Sing varying 
from l(<° in the morning to 80° at noon.
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I f  we compare the range of the thermometer in the two latter periods, or during the 
month of November, when the embassy passed from 31® to 28® 40® of N. latitude, as 
before, with some place in India, we shall find that Saharunpore, in lat. 30®, and 
elevated 1,000 feet, approximates in climate during this month, as the thermometer 
ranges from 45® to 55® in the mornings, and from 60* to 84* a t the hottest time of the 
day, which is always, at least, two hours after no«i> If  w e suppose the decrease of 
temperature to be only equal to what takes place at Saharunpore, we shall have a 
mean temperature of 52® in the coldest month,'January; with the thermometer some
times down to the freezing point, and ranging up to 65® in the wannest part of the 
day; but the extremes we know inust be greater from what takes place both at Canton 
and Pekin, on account of the eastern exposure o f China. This is confirmed by Mr. 
Reeves, who informs me, that “  snow has been on the ground for days together upon 
the green teas, and the manufacturers of the black tea complain of the coldness of 
their country at times.” W ith respect to moisture, we have seen that the largest pro
portion of rain falls at and near Canton, while the sun is in the neighbourhood of the. 
tropic of Cancer ; so that there may be said to be a rainy season there, though not .so 
decidedly as in Bengal; and Mr. Reeves has known the black-tea manufacturers com
plain “ that their first picking (in M ayandJune), often suffers from rain, and cold 
easterly winds.”

.These few indications of the climate being premised, it would be interesting to con
nect with them a precise idea of the vegetation; but this is hardly attainable, as so little 
is known of the interior of China, from the want o f competent observers of the localities 
of plants; but there is no doubt that the vegetation must differ in the northern and 
southern provinces, and also where these consist of elevated lands or of plain country. 
From Du Halde, and the progress of the British embassies llirough the provinces of 
Pe-che-Iee, Shan-tung, and the northern portion of Kiang-nan, we learn that from 
Tien-sing nearly to Nankin, or from N. lat. 39® to about N. lat. 32®, and in a S .E . 
direction to the termination of the grand canal at Hang-cheu-fuo, tlic country cunsist.s 
of level and extensive alluvial plains, rich and highly cultivated; intersected by iuunerou.< 
rivers and canals, and covered in some places with extensive swamps and broad lakes. 
In the most northern parts of this tract, with many genera found in temperate and 
European climates, we find some plants which we should expect to find only in more 
southern latitudes, as Lagerstramia indica, IponuEo QuamocUt, Cclosia crisUita, Ginn- 
phrena globosa, species of Gynandropsis, Tribulus, Clerodendron,Si.c.\ the lakes abounding 
with Nelunibium speciosum, Trapa bicornis, Pontederia vaginata, and others; while the 
fields are cultivated with rice, millet, cotton, sesasum, and castor-oil plant. Sida 

referred by Dr. Roxburgh to S.abutilon, affords fibres for rope-making; and 
the gardens capsicums, gourds, melons, and water-melons, the egg-plant, yams, and 
sweet potatoes, with species of Soja, Dolichos, and Lablab, ail of which are also culti
vated in every part of the plains of India.

As the two embassies separated at the great river Yang-tse-kiang, and both shortly
afterwards
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afterwards met with hilly country, as well as with the tea-plant, it is necessary to 
notice both, and more in detail than we have done above. Lord Macartney’s embassy 
found a chain of granite mountains extending southwards from Hang-cheu-foo, about 
lat. 30“ 20', on each side of the river Che-tang-chaung, along which they proceeded 
after issuing from the grand canal. Here they found the large-leafed chestnut, and 
the towering larch; the purple-leafed tallow-tree growing near, and the shining- 
leafed camphor-tree further from the water, with Thuya orkntalis in the valleys. About 
lat. 29" 40' the banks receded from the river, and were chiefly cultivated with sugar
cane in the neighbourhood of groves of orange-trees. About this part of the route 
they were supplied with grapes, oranges, apples, pears, chestnuts, walnuts, pome
granates, melons, and a kind of date, as well as the Chinese fruits see-chee {Diospyros), 
and iee-chee (Euphoria). On the sides of the hills, pines were met with, and on the 
sides and tops of earthen embankments, dividing the gardens and groves of oranges, the 
tea-plant was first seen growing like a common shrub, and along with it the oil-plant or 
Camellia oleiferu.

Lord Amherst’s embassy having taken the direct route to Canton, proceeded up the 
Yang-tse-kiang first to Nankin, and then along the sides of the Poyang lake, to 
Nan-chang-foo, where the two routes united. In the neighbourhood of Nankin they 
found the country become hilly, fir-trees were first seen, and the cultivation of the 
mulberry and tallow-trees with that of rice and cotton. Near that town Dr. Abel found 
Rosa Banksiana, Cotyledon spinosa, Hamamelis chinensis, and I'icus repens abundant, 
as well as Pinus chinensis (Pinus Massoniana, Abel), with Salishuria adiantifolia. Near 
Tatung, about lat. 31", which they reached on the 2d of November, where the country 
was hilly and picturesque, the chief interest was owing to the plants. The tallow- 
tree was abundant, and the tea-plant was first seen; the barometer on the river stood 
about 30.13® ; but on the hills close to it five species of oak were found, among them 
Q,uercus densifolia and chinensis, dwarf chestnuts, and among the many ferns Ptcris 
piloselloides. Much ginger was also grown here. A few days’ further progress brought 
them to the confines of the province of Keang-see; near this they found the lea-plant 
cultivated on the hills, which also abounded with oaks apd fir-trees; and near the banks 
of the river there was extensive cultivation of rice, cotton, and bamboos.

The province of Keang-sec, which in its northern parts is flat, full of rivers and 
marshes, and in winter has a mean temperature of 60" (Enc. Metrop. A rt. China) the 
embassy traversed along the borders of the Poyang lake, of which the neighbourhood is 
liilly, and covered with plantations of oaks and firs, to which were now added Cunning- 
hamia sine7isis (Pinus lanceolata), znAAbdia chinensis. There were considerable quantities 
of the tallow, varnish, and camphor-trees. At Nan-kang-foo, situated about lat. 29^°, 
at the foot of a lofty mountain, of which the top was covered with snow, which melted 
next day, pines were seen at the greatest elevation. The barometer on the rive)- 
stood at about thirty inches, so that the neighbouring country must be about the level 
i.)f the sea, and the banks were covered with rice, cotton, and bamboo, and with them were

cultivated
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cultivated Arum tsculcntum and Arachis hypogcsa. On the hills many ferns were found, 
as species of Adiantum, Aspknium, Aspidium, Blechnum, DavuUia, Polypodium, Pteris, 
and Woodwardia; an Ilex  allied to I .  aquifolium, Pinus ckitiensis, several species of oak 
and the tallow and camphor trees.

At Nan-chang-foo the route of the two embassies becomes again united. From the 
24th Nov. to the 18lh Dec. Lord Amherst’s embassy proceeded up the river Kan- 
kiang, which flows into the Poyang lake ; the banks were chiefly composed o f red 
sandstone, resting on granite; when low, cultivated with rice, sugar-cane, bamboo, 
camphor-tree, and a Ficus, much resembling the banyan-tree ; and when high, with 
the oil bearing Camellia, or C. okifera, which was first met with by Dr. Abel shortly 
after leaving Nan-chang-foo, bearing abundance o f flowers in November, varying in 
height from six and eight feet to that of a moderate-sized cherry-tree, and flourishing 
best in a red sandy so il; deer, pheasants, and partridges were seen; and a woodcock, 
at Quachow. The sugar-cane was observed ready to be cut down, and great field.s 
of wlieat were springing up. On the 6th Dec. Pinus chinensis and Cim?iivgka»iia sinensis 
were again met w ith ; and on the 8th at Seechou, about lat. 26°, the tea-plant was 
found apparently wild ; in the neighbourhood of E I ceococchs verrucosus {Dryandra  
cordala) and Eugenia microphylla. Beyond this were extensive plantations of Camellia 
okifera, where Eurya japonica was abundant.

On the 20th Dec. they crossed the Meiling Mountain, which divides Keangsee from 
Quantung, where groves o f  fir-trees skirted their w a y ; and a species of Prim us wa.s 
seen in full flower at the top. On descending from this, they entered the province of 
Canton, which at first they found mountainous and barren, but shortly met with groves of 
Pinus chinensis, intermixed with Cunnmghamia sinensis. The vegetation on the surface 
of the hills least decomposed, consisted of the .species of Lycopodium, which resembles 
a tree in miniature. A few days after passing Chaou-chou-fou, which is situated near 
the 25th parallel of latitude, they found the neighbourhood o f their anchorage liilly, 
and very abundant in wild plants. A lyrtus tomentosa was of great .size, and very 
abundant, Smilax China, famed for its Sudorific properties, scarcely less in quantity; 
with another species, like .S', lanceolata. A Begonia, resembling B. grandis, was also 
found growing to the height of twenty feet; and a wild species of CamcUiu, which 
Dr. Abel considered to be probably a variety of C. oleifera; while the rocky bank.s 
of some small streams were covered with species of Alarchanlia and Jungermannio. 
Two Rhexias of doubtful species grew in the rock.s, with several plants of questionable 
genera. (Abel, p. 199.) Plantations of sugar-canewere frequent in this part of their route, 
as well as in the southern portion of the province of Kiang-sec. As they approached 
Canton, groves of orange-trees, of bananas, and of the rose-apple, relieved extensive 
fields of rice. A great extent of this province towards the coasts consists of level plains, 
and though so near the tropic, the winters we have seen are severe ; ice is sometimes 
formed, but snow does not fa ll: owing, however, to the general mildness of the climate, 
and the alternations of hot and cold months, two crops, as in India, are annually

obtained ;
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obtained; and sugar, rice, and cotton, cultivated, as well as an inferior kind of tea. 
The fruits consist of oranges and shaddocks, bananas, pine-apples, and jack-fruit; with 
those which are peculiar to China, as the lee-chee, longan, warapee, &c. r grapes, pean?, 
prunes, chestnuts, and peaches, are also found, but do not ripen well. In a garden 
near Canton, Dr. Abel found the M outan Paeorty, Camellias, Azaleas, and roses, with 
the black and green-tea plants, which he also saw in a plantation at Macao; as well as 
Vaccinium formosum, the tree like Lycopodium, and the dwarf elm. The province of 
Fokien, which is celebrated for the production of the best black tea, lies to the nortli- 
ward of the province of Canton, between the tropic of Cancer and 28® of north latitude. 
It is mountainous, but warm and healthy. The mountains are terraced, and covered 
with firs : the cultivation consists of rice and sugar, and in the cold season of wheat; 
oranges, lee-chees and longans are abundant.

From the above few notices of the temperature and vegetation, though during only 
a portion of the year, in some of the provinces of China, we may perceive a considerable 
resemblance to what we have seen to be the characteristics of the Flora of India and 
its mountains: that is, considerable uniformity in these respects over an immense extent 
of plain country, and a rapid change from a tropical to a European vegetation, whenever 
we begin to ascend the mountains. But this is a more remarkable occurrence in China 
than in India, as its plains stretch into more northern latitudes, and the extremes of 
temperature between winter and summer, as well as the differences in this respect 
between the northern and southern provinces, is much greater than in India. But if we 
enter more particularly into details, we shall find that this resemblance in the vegetation 
and cultivation of different provinces with one another, and of all with India, is almost 
entirely confined to annuals. Such plants, cultivated in summer, are subjected 
every where to nearly similar degrees o f heat; while those which constitute the winter 
crops, meet only with congenial cold. But the perennials of mountainous situations, as 
well as those of the northern provinces, being exposed alike to the severity of a Chinese 
winter and the beats of summer, which, though great, are excessive only for a short 
time, resemble the plants of northern latitudes, and such as are found on the slope of 
the Himalaya; belonging to such genera as Pirtus, Taxus, Juniperus, Cupressus, 
Quercus, Betula, Populus, Salix, Celtis, Vlmus, Msculus, Castanea, Morus, Fraxinus, 
Syringa, Tilia, Acer, Rkododendron, Andromeda, Azalea, Rhus, Juglans, Pyrus, Prunus, 
Cratergus, Cydonia; together with Berberis, Sambucus, Viburnum, Lonicera, Evonymiis, 
Rhamnus, Ilex, and Stapkylea; and among herbaceous plants, many Ranunculacetr, 
Fumariaceee, Cruciferee, Caryophylled, Rosacea, Semperviva, Umbellifera, and Prinw- 
lucca; as well as species belonging to the genera Viola, Erodium, Geranium, Hyperiam, 
R uta , Lythrum, Saxifraga, Chrysosplenium, Rubia, Galium, Linaria, Hyoscyamus, Flutice, 
Plantago, Iris, L iliim , Allium, Convallaria, and Paris. "With these genera are asso
ciated others, of which the species are most prevalent about the centre of the temperate 
Zone, and to which great extremes of temperature may be supposed to be obnoxious, as 
Pistacia, Olca, Piinica, Cercis, Ner'mm Oleander, Papaver Somniferum and Rhoeas;

and
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and others, of which the species are chiefly diffused through tropical countries, as M dia, 
D/osjyyros, Sterculia, Greu'la, Zanthoxylum, Acocia, Tamarix, J.ndigofera, Lesyedeza, lltd y -  
sarum; but of these only single species have in general been enumerated in the northern 
provinces of China, in the same way that w e have seen species of tlie same genera, 
extending to the most northern parts of India, and ascending up the sides of the 
Himalaya within the thick covering of jungle and forest, when they could not exist 
in the moderate cold even of the open places of Northern India.

But the great resemblance of the Flora o f the mountains, and of the northern pro
vinces of China and Japan, is to that of Europe, as may be inferred from the existence in 
each of the above genera and a number of the same species; as Humulus Liipulus, 
Chelidoiiium majiis, Hyoscyaimis niger, Hedera H titv , Lilhospermum arvense, T/daspi arvense, 
and CnpseUa Bursa Pastoris; with several others, whicli are likewise found in the 
mountains and north of India. But as the north of China forms the .southern boundary 
of Tatary, which indeed terminates only at the range of mountains, over the vallies and 
across the ridges of which the great wall is built, we may expect to find in the province 
of P t-che-lee, many of the plants of the Tatarian and Siberian Regions, which are tliem- 
■selves nearly identical in genera, but distinct in species, in consequence of tlie greater 
drvness o f the former; but all three have a considerable resemblance in being subjected 
to great dryness and great extremes of heat and cold. Hence we meet with many of 
the plants of Pallas, Ledebour, and others, as included by Bung«  ̂ in bis enumeration of 
the plants of China. {JSIcm. T)e VAcad. Imp. des Scia/ccs de St.Pctersbourg.) As for 
instance. Clematis angustifoUa, Delphinium gi'andifinnon, ATatispei'mmn dauricum. P a-  
paver iiudicaule, Viola variegata, Amygdedus pedunculala, Potentilla supim , hiftirca. 
soongorica, and fragarioides ; with Astragalus adsurgens and melUotoides, and species of 
Caragana, Oxytrapis, and Patrinia, which are characteristic of these regions; with 
many others, as Serrutula centauroides, Aster tataricus, Scorzoncra radiata, Apocyman and 
Oynanchum sibiricum, Gcnliana sfjiiarrosa, Convolvulus subvhli/bilis, Ir is  dichotoma, Ldimn 
temnfolhon, and Asparagus marUhnus. A s  Kunawur forms the western limit of the 
Tatarian region, we have some of the plants which extended into it from more northern 
latitudes, found also in this partof China, as Raimnculus salsuginosus, and Sisymbrhon 
Sophia. And as some resemblance was shown to exist, in appearance at least, between the 
plants of Kunawur and those of Delhi, we have some of the genera of the latter in the pro
vince of Pechelee, as Ailanthus, Lycium, and Salsola. Thunberg has long ago remarked, 
that inJapanthe cold is great in winter, and the heat considerable in summer; and that its 
botanj'̂  resembles that of the north of China: this is fully confirmed by a comparison 
of his Flora with Bunge's list. He at the same time alluded, to the affinity with the 
Flora of Northern America: this may be seen in the prevalence of the genera Magnolia 
lllicium, and Glcditschia. Panax pseudo-ginsengy found by Dr.W allich on Sheopore 

in Nepal, differs but little from the American P . quinquefoliian, which is supposed to be 
the same as the plant yielding the Chinese ginseng; some species are identical, as Va'onict/ 
virginica, liihes Cynosbati, and Datura Stramonium; of which the last, as well as the
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genera Chaptalia and Ampelopsis, has been found in America, China, and the Hima
layas. Between the two latter, however, the analogy in genera is the greatest; and 
even some species which were first discovered in the Himalayas are now enumerated in 
the Flora of China ; as Evonymus micranlhus, Fraxinus Jioribunda, Rhammis globosus 
(R . vi7'gaius? Roxb.) and Convallaria cirrhifolia; while others, which were only known . 
as Chinese and Japan plants, are found in abundance within the Himalayas, as 
Houttuynia cordata, Hovenia dulcis, Opkiopogon syicatus ^A japonicus, Kadsurajaponica, 
Hastingia coccinea, M urraya exotica, Hypericutn patulum, Spiraa callosa, Viola prionantha 
Bge, Lonicera japonica and chinensis, with Daphne cannabina, and many others.

In conjunction with such genera as were first enumerated, it may excite surprise to • 
see so many annuals and sucTi cultivation as we expect to meet with 6nly in tropical 
countries; but this is far from surprising, when we consider that the temperature of the 
summer months diminishes but little, and in some places rather increases with the 
latitude; as.Bruce, in Abyssinia, found the climate on account of the rain 12® cooler 
when the sun was over-head, than when 30® distant to the southward. Thus, at Cal
cutta, the temperature of the three warmest months, April, May, and June, is 85.05°, 
and of the rainy months, July, August, and September, 82.83®; at Benares, in N. lat. 
25.18°, the mean temperature of the first period is 90.99°, and of the second 83.01°; 
and at Sahaninpore 84.3® and 82.3°; while at Canton, in the three warmest months, 
it is 83.6®, and at Pekin 82.58®; while at the last, the temperature of no less than 
seven mouths, is above 51.8®. Hence we find the lakes in the northern as in the southern 
provinces, abounding with Nelumbium speciosum and Traya bicornis, and like those of 
India with Euryale fero.r, and species of Nymphaa, Pontederia, SagUtaria, Utricularia, 
Myriophyllum  and Lcersia. Saururus supplies the place of Aponogeton; Phrynium capi- 
tatum  employed in making the excellent Calcutta mats, is found in both countries. 
Species of Scirpus, as in Ipdia, yield tuberous roots, which are used as food; and 
sj^ecies of Typha, Acorus, Lemna, Ceratophyllum, and Menyanthes, are found as in 
more northern latitudes; while iu the plains of the northern provinces, as we have 
seen, many tropical, plants occur. In the central provinces, as we learn from the list 
given by Sir G. Staunton of the plants found in Shan-tung and Kiang-nan; we have 
sucli tropical plants, as Grislea tomentosa, Vitex negundo and trifolia, Biopkytum sensi- 
tinon, Boerhaavia repanda; species of Jasminum, Clerodendrim, Justicia, 'Basella, 
RoUbodlia, Antkistiria, Andropogon, and Cenchrus, with many of those beforementioned, 
as occurring in the most northern provinces. With these there is a mixture of European 
genera, such as exist also in the southern province of Canton, where species of Galiwn, 
ii'cabiosa, Lycium, Chelidonium, Saxift'aga, Sedum, and Reseda, are stated as occuiying 
by Loureiro. It may also be mentioned, that many of the same flowers are common to 
Indian and Chinese gardens, some of which may also be seen in the summer in gardens 
in Europe; while others which have been introduced from China, are now common in 
every part of India, as Chinese Aster, Dianthus, Iris, Pardanthus, and Justicia; with

n Lagerstrcerm

    
 



122 I L L U S T R A T I O N S  O F  T H E  B O T A N Y  OF lTh.a.

La^^rstr&mia indica, D r a a tm  ferrea, Hypericum monogynum, Kerria Japonica, Hiptage 
obtusifoUu, O ka Jragrans, Thuya orimtalis, ^ c .

It is aot surprising, therefore, that the cultivation of every part in the warm weather 
months, is, as we have seen it to be the case even in the most northern province, like 
that o f India ; to the list there given we have only to add sugar, and the mulberry for 
the silk-worm, to have a cultivation identical with that of India during the wann 
weather and rainy season. Irrigation supplies in China the want of a regular rainy 
season in the most northern provinces. The analogy is still greater, for at the termination 
of the rice millet crop we find wheat, barley, buckwheat, peas, beans, lucern, and 
tobacco, are grown. For we learn from Staunton and Abel, that as the Sorghum vu/gare, 
the Jinx?/* of India, sfnd Kow-leang, or tall corn of the CKinese, was cutting down in the 
northern, and sugar-cane in the southern provinces, wheat was seen springing up, and 
about two inches high, about the middle of October and November. Tluinbeig states, 
that it flowers in March; so that the crop must be gathered in, about the same time as 
in India, that is, about the end of March or beginningpf April. Mr. Gutzlatt' more 
specifically mentions the two crops, one o f rice, and the other of wheat, in the cold 
season. That the accession of the cold weather is sudden we may infer from being 
informed by Mr. Bell, that on their arrival in China, near the great wall, they were 
supplied with water and musk-melons, and on the Gth November, only a few days 
afterwards, they encountered a “ great fall of snow, and a cold frosty wind." Mr. 
Gutzlaff also states, that the 9th of November, when in 40® of latitude, was a very 
pleasant day, but during the night the wind changed, and a strong northerly breeze 
began to blow, the cold was piercing, and in a few hours the rivers and creeks were 
frozen over. (Foy. to China, p. 147.)

That the perennials and the botany in general of the southern provinces is very <listinct 
from what we have seen to characterise the central and porthern pruvinecs, \\ ith the 
exception of a few annual species of European genera, allowed to exist during tlie 
coolness of the winter months, we may learn from the writings of Loureiro and Roxhm gli, 
the'relations of travellers, and the plants which have been introduced into Eimifjc. 
From these sources we learn the existence o f a species of Nepenthes, near Macao, witli 
numerous Scitaminece, and. tropical Epiphytal Orchideee, several Palms, as the Coeoa, 
Arcca, and Cane palms, together with species of Caryota, Rhapis, Chamcerops and 
Tacca, in the most southern provinces; with Pandanus odoraikshnus, and Cycas iiicrmis. 
Alocxylon Agallochum, the Eagle wood of the ancients, and Aloes wood of the modern.®, 
Baryxylum rufum, iron wood, with species of Canarium, Phyltanlhus Emhlieo, and 
Guilandina Bonduc, are specimens of some of the trees. Lnurus Cinnainomiim, Camphora 
and Culilaban, affording caraplior and cinnamon. Aiigia sinensis, EUcocoeeus verrucosus, 
and StilUngia sebifera, yielding varnish, wood-oil, and vegetable tallow, are some ol' tho.se 
affording useful products; while the fruits consist of pine-apples, papaya.*?, guava.®, 
custard-apples, and such as are mentioned at p. 118.

The
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The principal families to which the rest of the known plants of the sowthem provinces 
of China may be referred arc, DiUeniacetz, Amsacea, Mahace&, Aurantiacea, Sapin- 
dace<£; tropical Legtm xm m t as Anag§riSf Poiitdana, Erythrm a; Melastomacea, many 
tropical Rubiacea: and SynaathencB.,Scrophularine(Bf Verbenace<2t^Acmthace<z,Laurin(e, 
Eiiphorbiace<e, Urtictcz, CommeHma:, and tropical Gramine4S. Species of the genera 
Cocculm, Capparis, Helicteres, Hiptage, Aglaia, Cissus, Combretum, Quisqualu, M arka, 
Lawsoma, M i/rtus, EugemCf Passytova, Callicajpa, Cordia, Convolvulus,■ Argyreia (Lett- 
sorriia. Roxb.) Bignonia, Jasminum, Hoya, Ardisia, Sideroxyhn, Trophis, Antidesma, 
Boehraeriay Basella, Begonia, M usdf Crinum, Pkilydrum, Aloe, Amaryllis, Aspkodelus, 
Melaidhium  and Eriecauhn.

If we compare this with the Flora of S(Withern India, we shall iind that the same 
great features are common to both; and tb o^ h  the northern provinces of China arlh more 
European in their Flora than we any wherej ineetwith in the plains of India, yet do 
their lakes abound with the same plants, and their plains are cov^ed with similar crops.  ̂
But the Flora of the mountains, including that of the most northern parts of China, has 
an almost universal identity of genera with that found covering the elevated belt of 
the Himalaya. If w e commence with the bases of these mountains, and pass succes
sively through the several belts, and analogous to what takes place between the parallels 
of latitude of 40* and 45*, experience the rapid decrease of mean temperatures, and the 
quick succession of vegetable productions, we shall first find a vegetation similar to 
that of the southern provinces: with the agriculture of the banks of the canal, consisting 
of rice, millet, amaranth, and an esculent arum, with ginger, turmeric, a little cotton 
and sugar, at one season, succeeded by wheat, barley, and buckwheat, in the cold 
■weather months, (v. p. 18); even the mountain rice, lauded by Loureiro, meets here with 
a congenial climate. Along with plantains, oleander, and some of the orange tribe, and 
the various plants enumerated at p. 13,-we meet with some which were long considered 
peculiar to China; as Marlea begonifolia, and Houltuynia cordate, with species of 
Ckloranthus, Incarvillea, and Hiptage. At the foot of the mountains of Silhet we meet 
even with the Chinese fruit Longan jrad other species of Euphoria. In ascending we 
pass through different gradations of vegetation, until reaching the regions of the 
oaks, and rhododendrons, which is immediately succeeded by that of the pines, we meet 
in the mid region with a Flora which must approximate to that of the mountains of 
the central provinces of China; for here w e find the Chinese genera A bel^  and Eurya, 
together with Slaujiioma, Kadsura, Hovenia, Ophiopogon, and Pardanikus, as well as 
Deutzia, first found in J ^ a n , to which new species have been added by Bung^ from the 
north of China, and by Dr.Wallich from the Himalayas. In Nepal the latter has 
also discovered Hovenia dulcis, Taxus nucifera, and species of the equally Chinese 
genera Camellia, Cleyera, Podocarpus, Raphiokpis, Photinia, and Eriobotrya.* But it is

* A  restm l)lance  m ay  also be carried on betw een  th e  p roducts o f  th e  m auntaitss o f  the tw o W iintiies. As the 
•iitiiiiinr, v arn ish , w ooil-oil, o il and tallow  trees, constitu te  a p a rt o f  th e  natural riches o f  C h in a; so we 
ia \e  in  th e  H im alayas a n d  a t the ir foot, Camphora glandiiUfera, d iscovered by  D r.W allich, containing solid

U 2  grains
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in the midst of similar vegetation that the tea-plant is everywhere found; and as we have 
some of the very genera and species, which were first found in the tea regions, they point 
out, that here it may most fitly be introduced. It cannot be a difficult task to transfer 
from one country to another a plant, which grows naturally and is cultivated extensively, 
in one which possesses so many of the plants which are common to the two, and nut 
found elsewhere. Particularly when we consider that a tea-plant introduced from China 
by one of the triennial embassies, has lived for many years in the open air in Nepal, 
and was there seen ten feet high by Dr.Wallich.

There is little doubt, therefore, that many situations fit for the growth of the. tea- 
plant, may be found in the Himalayas; but it is important to consider whether all 
the circumstances are so similar, as to render it probable, that the leaves would 
secrete^nly the present quantity of astringent, and retain the full proportion of volatile 
and fragrant matter, upon which their virtues especially depend. The territories o f ilje 
British in the Himalayas, as Kemaon, or those under their protection, as Gurhwal 
and Sirmore,. extend from 28* to of N. latitude, and present every diversity of 
climate and vegetation from their tropical bases to their snow-clad summits (v. p. 12 
to 24): but as the same latitudes are warmer in India than in China, we must 
further north, or ascend higher to obtain a similar temperature. Dr. Abel, from the 
correspondence in climate, and the soil being composed of tiie detritus of granite, 
schistus and sandstone, recommended the Cape of Good Hope as well suited to the 
cultivation of the tea-plant; but the soil In the Himalayas, consisting chiefly of tiie 
debris of primary rocks (v. Geol. Sect. PI. 1. Sect. 1 and 2), must be equally eligible 
for the purpose. Further, as he advises hilly situations, a meagre soil, and a moderate 
temperature, while another author states, that leaves of the finest quality are only • 
produced in light stony ground, w e may hope to see the slopes of the Himalaya covered, 
and the edges of the terraced flats—for here, more completely than either in Italy or 
China, “ The peaks are shelved and terraced round,”—surrounded with plantations 
of the tea-plaqt.

A climate less severe than that o f Pekin, but cooler than that of Canton, is indicated. 
Dr.Wallich has stated a temperature between 30° and 80° as requisite, and this cannot

be

grains ofcamphor.in its wood, while his M eiasorrhceauiitata  (PI. As. Rar. p. 0 t. I I  and 12) yields abundance of 
excellent varnish ; besides R hus ternicifera, the vamish-tree of Japan is common in the Himalaya. Wootl-oil is 
yielded by several species of D ipterocarpus. GO is procured as in China from the apricot, and also from 
Prirtsepla v l i lk  and other plants; and even a vegetable butter is yielded by B o fs ia  bulyracea, common in the 
hills about. Almorob, and most probably allied to the »hea-tr«e of Bruce. Paper is equally made in both 
countries from D aphne cannabina; and the Indian Shota is analogous to the Chinese rice-paper. But a few 
Chinese genera have not been found in India or its mountains, as tlliciuni, iVandinn, B ocioniu  (Maclayea) 
Koelreulena, Valica, which may, however, be the same as Vaterui, Chimonanihus, B routsonetia, A stran thux,^  

Apactis, Biadhia, Beeckea, Aucuba, Polychroa, EUsococcus, Salisburia, Cunninghamia, axiii HumatneCu; thuugii 
Bucklandia, a new. genus of the small, but widely-sjnead order of H amamelideee, is found in the mountains 
above Silhet. Cookia, Triphasia, and several of the Chinese fruits succeed in every part of India. A few new 
genera have, moreover, been added by Bunge from the north of China.
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be far from the'tnith. Mussooree (v. p. 16, and Geol. Section, PI. 1-. fig. 2) has a range 
of the thermometer from 27® to 80®, and Deyra (v. p. 13) in the valley at its foot, one 
from 101® to 37® ; on the slope intervening between them, Jurreepanee elevated 5,000 
feet, is a particularly eligible situation; but experiments on a small scale might be made 
at all three stations; and at the same time be carried on in Kemaon, at Almorab, 
and Hawulbagh, as well as in the neighbourhood of the lake, called Bheemtal 
(v. p. xviii.); and in Sirmdre, near Nahn, as well as at Sabathoo; and in a warmer 
situation in the garden of Sbalimar, in the Pinjore valley. Keeping in mind that Thea 
viridis, or the green-tea plant in China, as in Europe, is able to bear the greater degi'ee 
o f cold, while Thea bokea will succeed only in sheltered situations, as it is only produced 
in the southern provinces of China, and cannot bear exposure in England.

But as temperature is not the only thing desirablb, we shall find that the course 
also of the seasons is favourable, and that even the strong Contrasts of a Chinese 
climate may be met with, and taken advantage of, if  desired. For although the tops of 
peaks and ranges, from the equalizing effects of the atmosphere, have a small annual 
range o f the thermometer, yet the cleared and elevated vallies within these mountains,' 
(very different from the low, moist, and forest-covered flats at the plainward base) have 
a great contrast of temperature between summer and winter. Because during the 
short days of the latter, owing to their obliquity; few of the sun’s rays reach the 
sheltered valleys, wliile the free radiation in a clear atmosphere greatly increases the 
cold. But the nearly perpendicular rays of a summer sun, impinging on the same 
places, are greedily absorbed, and being, reverberated-from side to side increase the 
temperatare much beyond what we should expect, either in the latitude or elevation. 
As the finest crops of tea-leaves are obtained when they are young, and as the revival 
of nature takes place at Mussooree about the month of March, there is abundance of time 
for two crops of leaves to be collected befolfe the accession (about the middle of June) 
of the more severe rainy season. The seeds would ripen in the autumn at the same 
time as the nearly allied Camellia and Eurya  of these mountains.

Being so important and valuable a plant, it may be asked, why, if so easily trans
ferable, it has remained so long confined to its native country; and without consi
deration, it has been inferred, that it must, like the cinnamon, nutmeg, clove, cardamom 
or camphor-trees, be very peculiar in its nature, and confined in its habitat; and it has 
therefore resisted the attempts made to cultivate it in Java, Penang, and Ceylon, as 
well as at Rio Janeiro. With the cold and deserts of Tatary on the north, and the 
continual heats of the tropics on the south, it could only have spread in the zone of 
lavijurablc temperature, but here the ocean throws a barrier on the east, and the snow- 
ciad, Himalayas an equally impassable one on the west. But where it was possible, 
we have seen that the tea-plants have spread in their native country over a wide extent 
of territory, and are subjected to a great diversity of climate. The attempts which have 
been made to introduce it elsewhere, so far from deterring, ought rather to encourage its 
cultivation in more congenial climates; for the experiments have proved that the

plant
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plant will thrive under the Line, and the green tea even in the open air in England, 
especially in Devonshire; so that Desfontaines recommended its cultivation in the 
south of France. Dr.Wallich has already remarked, that a very slight acquaintance 
with the character of the countries where the attempts were made to introduce the culti
vation'of the tea-plant, is sutRcient to account for the total failure of them.”—{Observ. 
m ike Cultiv. o f the Tea-plant, App, Report of the East-India Cammittee.y

The most southern limit of the regular tea country being 27* of N. latitude, and its 
having been calculated that in tropical countries every 396 feet of vertical ascent is 
equivalent to 1® of latitude, we require at the Line an elevation of 10,592 feet, at, the 
tenth parallel 6,732, and at the 20th an elevation o f 2,772 feet, to  attain a temperature 
equivalent to that of open flat countries in 27® of latitude; but the tea-plant is even in 
that latitude fond of a hilly country. “ In Penang, situatedhetween 5® and 6® N. o f the 
Equator, where the highest hill does not exceed 2,500 feet in elevation, and every 
feature of the vegetation is tropical,” Mr. Brown, as we are informed by Dr.W allich, 
“ established a tea-plantation at Glugor, and procured Chinese to superintend the under
taking; but it is not surprising that though the plants grew w ell, the leaves were not 
well flavoured.” Neither was success to  be expected in Java or Ceylon, where there is 
little contrast of seasons, and the vegetation in both is tropical; but in all, as well as in 
Calcutta, the plants thrived well. At Rio Janeiro, in 23° of S. latitude, we are informed 
by Dt. Abel, that many Chinese plants were growing in full vigour, as the tallow-tree, 
the wax-tree, Ligustrum lucidum, Camellia sasanqua; and that the tea-plant had 
be6n successfully cultivated, and effectively pianufactured. But the vegetation and 
seasons are so tropical, that the situation cannot be considered favourable, and the culti
vation has since been given up, it is reported, in consequence of the expence of labour, 
but the produce is said also to have had a bad flavour. At S t. Helena, in 20° of N . 
latitude, the tea-plant also grows vigorously; but here the country is elevated, and 
enjoys the equability of an insular climate,' with a range of the thermometer from 
64° to 78°. The English oak and Scotch fir, with the common furze, grow in the 
open air as luxuriantly as vlraucorias, Miinoaas honx New Holland, and Fnrcneagigantea 
from South America, with some‘s Nepal plants; aud alongside o f them may be seen  
plantains, arborescent Cassias, Ficus indica and religiosa, the banyan and peepul- 
trees of India.

But in the Himalayas, where so great an analogy exists in latitude, elevation, soil, 
climate, and the course of the seasons, as well as considerable identity of vegetation, 
there cannot in my mind be a doubt of success in introducing the cultivation of tea, with 
the strongest probability of all its properties remaining unchanged, as every requisite 
is so similar to what it experiences in its native country. I t is not an unimportant 
consideration, that the cheapness of labour exceeds even that in China, where, I am 
informed by Mr. Reeves, about eightpence a-day is earned in the tea countries; but in 
India and its mountains women and children get about a fourth, ami able-bodied 
labourers not more than one-balf that sum. But even supposing that the finest flavoured

teas
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teas should not at first be successfully cultivated, an immense consumption would 
be found among Asiatic nations for even inferior kinds, which would still be superior 
to what they how use. This would greatly increase the resources of the Hill provinces, 
give rise to an extended commerce with Northern and Central Asia, as the Tatar 
nations habitually use it, and all Asiatics, even the natives of India, think so highly of 
the virtues of tea, m  to have recourse to it, whenever they can procure even the most 
inferior kinds in cases of sickness. But at all events, an article of which the exports 
amount in quantity to about fifty millions of pounds weight, and its value to about 
two and a-half millions of money, is well worthy the consideration of a Government 
which possesses territories apparently so favourable for its cultivation.

To shew that these opinions have not been hastily formed, or adopted in consequence 
of the change in Indian commerce, I beg to quote a few lines from a report which 1 ad
dressed to Dr.Wallich for the information of the Indian Government, by which it will be 
seen that so long ago as the end of the year 1827, when it would have been my duty, had 
it been desired to have carried the suggestion into execution, in recommending the culti
vation of the tea-plant in the Northern and Hill provinces of India, I remarked that “ it 
does not appear by any means so delicate or so limited in geographical distribution as is 
generally supposed. It is said to delight particularly in sheltered valleys, the declivities 
of hills, or the banks of rivers, where it enjoys a southern exposure to the sun. These 
«arm situations do not, however, appear to be essential to its welfare, as it is found on 
the rugged tops o f mountains; and although it appears to attain the greatest perfection 
in the mild climate about Nankin, yet it flourLshes in the northern latitude of Pekin and 
in Japan, a.s well as about Canton ; and thus appears to be confined within the parallels 
of 20” and 40° of northern latitude.”*

E u r y a  a c u m i n a t a ; (W all. (;at. N. 14f>4) raniulii^ ultim is pilobiusculis, foliis elliptico-oblongis acumi- 
natis inferioribus coducis, floribus axillaribu.s fasciculatis.—E .  a c u m i n a t a  e t£ .  m d t i j i c r a .  D.C. P ro tl.l.  
p . 525. V. T ab . 25. fig. 1.— T h is  shrub-attuine u lii-ight o f  about eight to  ten feet, and is cominuii at

6,500 feet

* Though not essential to the al>ovc attempt at proving the strong probability of a successful cultivation of 
tea in tlie northern |>nrts of [(vlia, it will render it more complete to add a short account of the cares 
which are bestowed on the cultivation and subsequent preparation. These appear to be few and simple. 
The month of Febrtiary is said to be the usual time for towing the seeds. Siebold, however, states (and from 
the oilinew of the soada most likaly very correctly) that they should be sown in autumn. Several .ire dropped 
into a hole aftw indies deep, which are in rows from four to five feet asunder. The seeds come up easily, 
apd tlic plants require little subsequent cnlture, except keeping them free from weeds, which must also be 
loicful in sd iT tng  the soil. When the plants ore three years old, the first crop of leaves is gathered ; and when 
three or four years older, they are cut down to encourage the production of fresh shoots, which abound more 
than the old in leaves. In the province of Kianghan, the green-tea plant is kept low by pruning ; but in the 
black-tea country the pWnf U allowed to attun its {\iU lieight. The leaves are usually gathered singly; first 
in March, when Uie young’laavcs arc Hcnrcely expanded; the second in May and June; and the third in 
August. But authors vary in tlieir. accounts of the numbers and the seasons of the crops; and differences must 
necMsarilycxist according to tlie nature bf the crop which is desired, ns well as according to the climate in which 
it is grown; though many of the varieties are known to be produced by mixtures at Canton. When the ten-

leave!!
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6,500 fee t o f elevation on the M ussooroc range. T h e  le a v e s  ore th ick , coriaceous, haeljr serrate ami 
smooth, the younger ones hairy . T h e  j t o i e e r s ,  owing to  the early  fall o f  th e  leaves from  <he lower 
parts o f th e  b ran ch es appear to  b e lateral,’ b u t ac tua lly  arise from th e  axillae o f  the fallen leaves, either 
solitary o r S-S-foscicled, short peduncled, supported  by  two small b r a c t e e e  (f . b ) ,  w]>icb are  o f th e  form 
and  consistence o f the sepals, b u t sm aller. S e p a l s  ( a )  5 ,  im bricate, uneq u a l in  site , coriaceous, the 

three inner the largest, rounded, c iliate, concave, and  covered w ith a  few h a irs  on the inude, one o r  two 
o f them  sometimes bifid. P e t a l s  (c) five, conjoined a t  tlie base, short a n d  rounded a t the apex , two 

exterior, larger. S t a m e n s  about fifteen in num ber, inserted into tlie rei^ p ta c le ; a n t h e r s  ( / )  adnate. 
}x>int o f filament pro jecting beyond th e  two lobes, wliich are  placed on th e  o]>posilo udes o f th e  oblong 
c o n n e c t i c u m ,  and open la terally  by  a longitud inal slit. P i s t i l  none. I n  th e  female fiow vs, th e  co /yr 
and c o r o l la ^  as in the male. O v a r y  ovate. S t y l e s  3 , very  short, spreading . S i i g t i t a  simple. C a p s u l e  

( i l  and e) d^ccllcd. S e e d s  fiattish, tr iangu la r, num erous, suspended b y  a  long  funicle from an  axillary 
placenta.

30. o l a c i n e .t:.

The place of this small order in the natural .series is uncertain. B y M. De Candolle 
it is placed next Aurantiaceie, to which it ha.s some affinities. B y  Mr. Brown it ha.'- 
been shewn, that in possessing a unilocular ovarium, with a central columnar placenta, 
at the top of which three pendulous ovules are inserted, Olax is allied to Santalacece; 
but to this it has been objected, as originally stated by Mr. Brown himself, the double 
floral envelope and ovarium superum of O/a.r, which is opposed to the simple periantlrium 
and ovarium inferum in Santalacece.. Of this family there are several .species belonging 
to the genus from which the order is named. The Indian specie.s extend from Ceylon up 
to Monghir, and from Silhet along the foot and within the valleys o f the Himalaya to the 
most northern portion o f the British territories. O lax scanikns and zet/lanica do not extend, 
the former beyond Tlajmahl, and the latter the Peninsula. O. nano, allied in structure to 
them, was first found by Dr. Hamilton.at Gorakpore. I have seen it in large 
quantities on the banks of the Tonse and Jinmia, within the mountains, and beyond 31“ 
of northern latitude. A species of the genus wms found’on the Congo, and the remainder 
referred by Labillardiere to the genus Spermaxitriim, in New Holland. Ximenia is

. found

leaves are gathered, they are cured in houses which contapi bmall furnaces about three feet high, on each of 
which there is a large flat iron pan. Upon this, when heated, a few pounds of thafresh-gatlteredleavc> are thrown. 
Hiese crackle, and require frequent shifting. Wh«i aU become properly roasted, thej- are thrown out witlt a 
shovel upon mats before tlie rollers, who, taking small quantities at a time, roll them in the palms uf their liands 
in one direction,while others are fhnning them, that they may cool the more speedily, mid retain their curl. This 
process is said to be repeated two or three times, and should, in the first instance, on making any experiments 
on the subject, be intrusted to Chinese, who haye been accustomed to the process ; aa was deme in both Penaqg 
and Rio Janeiro: and there would be no difficulty in getting some of the niunenius Chinese, who migrate 
to almost every part of Asia, to accept employment in the northern provinces of India. With a little scientific 
attention in the choice of a suitable climate and soil for tlie growth of the plant, and the application of prac* 
tical exjjcrience in the preparation of the leaf, there can be but little doubt, after the details we have entered 
into, with respect to the successful issue of an experiment, which need not be very expensive, if  not commenepd 
on too large a scale.
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found in the warm parts of America and Jamaica; and one species, X .  Russeliam, 
in the Peninsula of India. The rest of the order is found in Africa and its islands. A 
genus, common to Africa and Guiana, affords Heistcria coccinca, the partridge wood of 
cabinet-makers, imported from Martinique.

31. AURANTIACE.®:.

This family, well known from containing oranges, lemons, and limes, is remarkable 
for the dotted appearance of all parts of the plants, in consequence of their abounding 
in little cells filled with volatile, frequently highly fragrant oil. The order is allied, on one 
hand, to Amyridea, and on the other to some Rutacea, and is almost entirely confined 
to India and China, where all the genera are found in some part or other of their 
widely-extended territories j with some species only spreading into the islands of the 
Indian Archipelago, and a few into Java, and some even as far south as Madagascar. The 
genera Ataluntia and Triphasia are found only in the southern parts j but Bergera, 
Gtycosniis, Feronia, Xigle, Limonia, Murraya, and Citrus, also in the most northern 
|Kirts of India. The three last, with Triphasia, are common to it and China. Feronia 
elephantum and JEgie marmelos, are found everywhere in the plains; but Murraya 
e^vtica, Bergera Keenigii, Limonia crenulata, and Glycosmis pentaphyUa, extend in the 
jungly tract along the foot of the Himalaya, nearly as far north as the banks of the 
Sutlej.

So  great a diversity of opinion being entertained respecting the different plants of the 
genus Citrus, whether they should constitute species or varieties, it becomes difficult to 
say what are such, if only seen in a state of cultivation; but as some are still found 
wild, an opinion may be formed, at least respecting those. In the tract of forest so 
frequently alluded to, as well as in the valleys within the Himalaya, I have seen two 
plants growing apparently wild, one called /̂/o?<rec, and the other biharee nimboo; the 
first having the characteristics of the citron, and the other, called also puharee kaguzee, 
those of the lemon : both when transferred to gardens retain their peculiar characters. 
From the Rungporc forests a round kind of lime is obtained: in those of Silhet, and 

as it is stated also on the sides of the iXeelgherries, the orange is found wild. Captain 
Turner describes the oranges as delicious, and Mr. Saunders, who accompanied him, 
mentions finding many orange and lime-trees at the foot of the hills in approaching 
Buxedwar (v. Turner’s Tibet, p. 20 and p. 387). Citrus decumaniis. Shaddock or Pompel- 
moes, does not appear indigenous to India, as its name, batavi nimboo or Batavia lime, 
denotes, as remarked by Dr. Roxburgh, its being an exotic; and as it retains its charac
teristics even where it does not succeed as a fruit, it may also be reckoned a distinct 
species. I therefore feel inclined to consider as distinct species, the orange, lemon, 
lime, citron, and shaddock, without being able to say whether the sweet kinds should 
be considered varieties of the acid, or ranked as distinct species.

One thing remarkable in the orange tribe is, that though a tropical genus, it ripens its 
fruit only in the winter months; and has thus probably been enabled to travel from

s India
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India to the southern shores of Europe, and find a congenial climate in the equable and 
temperate climate of the Azores. In confirmation of their being natives o f India, it 
may be adduced, that the Asiatic names of the orange are, in Sanscrit, X a g r u n g a ; 
Hind. N a r m ig e e ;  Arab. N a r u n j ; and of the lemon, Sans. N im b o o k a ; Beng. neeboo ; 
Hind. 7ieemoo, kem oo , leemboo. It is further worthy of notice, that the Persian and 
Arabian authors do not, as is their wont, give any Greek synouynie of either, but of the 
citron, which is supposed to have been known to tlie Rom ans; they say that 
rnarseeska  is the Yoonanee, and a tr o g h u  the Syrian name, neither of which
have I been able to trace. The Sanscrit name of the citron is B ee ja p o o ra , tlie Arabic 
o o tu /'iy , and the Persian to o r u n j. By the latter it is also known in the northern province'- 
of India.

Limonia laureola, figured by Dr.Wallich (P /. Aj . lia r ,  t. 245), is remarkable, as the 
only plant of this family, found on the tops of cold and lofty jnountains, where it is 
for some months of the year buried under the snow. The Hill people call it kidar- 
patri and kuthar-chara, and fancy that it is by feeding on its leaves that the nm.̂ k 
acquires its peculiar flavour. As the leaves are highly fragrant, they are, like others 
of a similar kind, employed in the religious ceremonies of the inhabitants of the hills.

The wood of many of the orange tribe is hard, compact, and durable; that of I'cruma 
dephantum attains a considerable size, and a gum exudes from the tree. Most of this 
family abound in stimulant essential o il: the pulp of the fruit of many is sweet, and of 
others acid, yielding abundance of citric acid. In addition to those commonly known 
as yielding edible fruit, the Chinese wampee, Cookia punctata, may be mentioned, a.s 
well as j ^ l e  marmdos and I'eronia dephantum, Glycosmis dtrifoUa, Triphasia trifoliaUi, 
and Limonia pentaphyllu. The astringent rind of the fruit of JElgle tnarmdos, bel o f  the 
Hindoos, is used in dyeing yellow, while the glutinous and tenacious matter which 
surrounds the seeds is considered an excellent addition to mortar, especially in well
building. Bergera Ka'nigii is cultivated near villages, as its leaves are considered in 
tlie northern, as in the southern provinces, a pleasant addition to curries atid other 
dishes in use among the natives of India.

32. IIYPERICINEJE.
This order is of very extensive distribution, particularly with respect to the genus 

fli/pericuni, which is found in most parts of the %vorld. in  the Himalayas, where about 
fifteen species have been discovered, it is met with at very different elevations, as well as 
on the mountains of the Peninsula. II. cernuum, Roxb. ( / / .  speciosum. W all.) of which 
the seeds were originally procured by General llardwicke in the neiglibourhootl of 
Ilurdwar and Sireenuggur, is very nearly allied to H.chinenae. It is met with iu 
Nepal and Kemaoii, and in the hills above the Deyra Boon, at 3,000 feet of elevatiurj, 
where the beat is considerable at the hottest time of the y ea r ; while the '̂ jM.’cies
II. uralum, dodeoides, and Ipsimachioides, are found on the tops o f the mountains; the last 
only on the highest, as Kedarkffnta, with I I .  Japonicuni and pcr/uratuDi, wherv the snow 
covers the soil for nearly six months in the year. The last, found in jiiost parts of the

world.
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world, is also common in many parts in the Himalayas and in Cashmere: the former, 
found originally in Japan, has a most extensive distribution along the Himalayas from 
Silhet to Sirmore, and also on the Neelgherries. H . patidum is another plant common 
to Japan and Nepal, from which H . obiongifoUum does not appear to me to differ. 
Two new species, both from the Mussooree range, may be added to those already 
enumerated as Himalayan plants: H . which is allied to, and may be a variety
of I I. perforatum; and H . coriaceum, wnwh resembles I I .  lysimachioides, of which the 
leaves are like those of the rouns or Cotoneaster acuminatum.

In the soft parts of many of this tribe being covered with dotted glands, which con
tain a fragrant oil, this family resembles Aurantiacex ; and in secreting a yellow juice, 
the G u tt fe r a ; to which, moreover, it is in many points of structure closely allied. 
In the European species, this yellow juice being in small proportion to the essential oil 
and the rest of the vegetable matter, they have been used as tonics and astringents. 
I I .  perforatum  and H . Androsamum, in use in the earliest times, are referred to by 
Persian authors under the name koofarikoon, corrupted from the Greek. The former 
we have seen is common in the Himalayas, and is available, if necessary, for the 
Indian Materia Medica.

Some of the American species of this order are possessed of more copiom yellow 
juice, and more energetic properties; that obtained from ^^smia Guianetisis, a Mexican 
and Surinam tree, is known in commerce, and called American Gunnni Gutta. Some 
o f the more remarkable arborescent species of this order from the south of India, and 
from Penang and Singapore, may possess similar properties; but they are, of course, 
less valuable where the original and more energetic gamboge is so easily procurable.

H y p e r ic u m  J a p o n ic u m ; D.C. I'rod. 1. p. 6S8.—Tliunb. F I. J a p o n ic n , p. 295. t. 31.—Wall. Cat. 
E. I. Herb. N. 4,871. v. Tab. 24. f. 2. (a) Flower seen from above. (6) Do. from below, (c) Capsule 
with persistent calyx and withered corol.—This plant, enjoying a very extended distribution, as above- 
mentioned, is subject to considerable variation in appearance, as may be seen in the E . I. Herbarium. 
I t  is frequently long, slender, and straggling; but the specimens I have met with are short, erect or 
ascending, frequently dichotomous. S te m s  4-cornered, leafy, /.eaces shorter than internodia, opposite, 
oval, entire, half embracing the stem. F lo w e rs  single in axilla* of leaves or tcrmiiia!, short pedunclccl, 
yellow, withering. B r a c ts  leaflike. S e p a ls  5 , oval, acute, dijtted, straight-veined, erect, persistent, 
I ‘i i r iU 5 ,  oval-oblong, nearly equal to the sepals, light yellow, of delicate texture, S or 5 parallel- 
veinetl; in dried specimens rolled up at the apex, so as to appear mttch shorter tlian the calyx. S ty le s  

•3, spreading. C«psu/ca 3-celled ; cells many seeded, ^eeds ovoid.

33. G U TT IFER ^.

This family, named from many of the species producing the yellow gum-resinous 
juice, resembling gamboge, which was formerly called gummi guttOy is strictly a tropical 
order, and abundant in the Malayan Peninsula and islands to the eastward of tlie bay 
of Bengal. A few species are found in Ceylon and the Peninsula of India, as Calo- 
phyllum tnophyllum and spuriuin, Jlesua ferrea, Xanthochymiu pictorius and ovalifolius, 
Garcinia cambegia, zcyUinica and pictoria, the last from the higher parts of Wyi^ad, 
where, as Dr. Roxburgh remarks, there is constant moisture from fogs during the dry

s 2 season.
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season, and abundant rains during the wet. Species of all the Indian genera, as above 
enumerated, are also found in Silhet, whence they extend a little further northward 
along the tract of forest. Ga7'cinia cowa was found by Dr. Hamilton at Monghir, and 
Mesua speciosa by Dr.Wallich in N ep al; but there we know there are valleys with a 
tropical vegetation, where the heat is great, and the moisture considerable. The effects 
of culture and of an artificial climate have l^en mentioned at ]). 6, where it has been 
shewn that one of the Guttifer<z can exist even so far north as Delhi, in 28® of N . lati
tude, when no other species are known to grow nearer than 4® further south. This is 
Xanthochymus pktorhis, the dephuloi the natives; but X . dulcis,which  it closely resem
bles in foliage, has been inadvertently mentioned: the same reasoning will, however, 
equally apply to both species. Tlie greater portion, however, of the genera belonging 
to this order is not found in India, though the species are numerous ; but in the West 
Indies and warm parts of South America, as well as in Madagascar, where the approxi
mation in climate is greatest to the Malayan and Indian Peninsulas, as well as to the 
climate of Chittagong and Silhet. The G utllfera  are in some points related to the 
Ebenaceee,^s maybe seen by comparing species of Gurcinia w ith  some species of Diospyros.

The natural method is in no point better calculated to display its advantages to the 
general observer, than in the fact that the properties or products of the same parts of 
the plants of a family have in general the closest resemblance to one another; and 
though anomalies present themselves, yet these appear more numerous than they are 
likely to do, because from the little investigation that plants were formerly subjected to. 
we are not yet acquainted with all the anomalies of structure. This possession o f similar 
properties is strikingly exemplified in so many plants of this family producing a resinous 
exudation, which is similar in both physical and medical properties to gamboge, ossare/i- 
rewuiid, rhubarb-j nice of Persian authors. This has long been known as a pigment and 
as a drastic purgative, introduced by Clusius, for which we are indebted to the East ; 
but the tree has not been well ascertained, probably in consequence of so many of the 
family yielding a siniilar product. Two kinds areknown in Indian bazars; one, the 
best, is the produce of Siam : this is in rolls, having been apparently rolled or cast in 
moulds when in a soft state: it ,js solid and compact in te.vturc, and forms the be.»it 
pigment. It is supposed to be procured from Sudagmitis Cambogioides, a plant which, 
according to Dr.Wight and Mr. Arnott, i.s a species of the genus Garciniu, and probably 
identical with G. cochinchmennis. The other kind, in smaller pieces, granular, brittle, 
less valued as a colour, and less effective as a purgative, is the produce o f Ceylon. This, 
there can be little doubt, is the produce of Xanthochymus ovalifoints, the only plant in 
Ceylon (W. and A.) that yields a gamboge fit for tlie arts ; an indifferent kind is also 
yielded by X . pictorius. Garciniu zcyianica, cou'u, cornea, and picioria, all yiehl, like 
most plants of this order, an inferior kind o f gamboge. The last, originally sent by 
Mr. Dyer, surgeon, at Tellicherry, to Dr. Roxburgh, vvho found it, even in it.s crude 
unprepared state, superior in colour while recent to every other kind, but not so jiernm- 
nentas that from Siam. (77. Ind. 2. p. 629.)
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It is not contrary to natural analogies to find different kinds of juices secreted in 
different parts of the plants of the same family. Thus we find the mangosteen, the most 
delicious of fruits, according to the concurrent testimony of travellers, is afforded by 
one of the Guttifera. This, the Garcinia mangostana, is confined to the Malayan 
Peninsula, and the islands to the eastward of th^ bay of Bengal, which form the 
India aquosa of old authors as quoted by Dr. Jack; but is so local in its habits as to 
have resisted all Dr. Roxburgh’s attempts, repeated through a course of thirty-five 
years, to get it to thrive, no further north than 23|-® of latitude. Other species yield an 
edible, but less palatable fruit, as (?, covaa, lancectfoUa, kydia, and paniculata, the last 
is most like the mangosteen. G . pedunculaia, yields an acid fruit {Ro.rb. 2. p. 026); 
Xanthochymus dulcis, pictorius, and ovalifolius, that which is edible. Many would no doubt 
afford useful timber, as Calophyllum angustifolium yields the straight spars called peon, 
at Penang, and in the islands to the eastward of the bay of Bengal. The blos.soms 
o f M<rxua ferrea  are to be found in a dried state in every bazar, under the name nag- 
kesu7\ being used in medicine, as well a.s esteemed for their fragrance. The seeds of 
Calophyllum inophyllamy\e\6. an oil, and a resin exudes from the roots, which is supposed 
by some authors to be the same as the Tucamahaca of the Isle of Bourbon.

34. IIIPPOC RA TEA CE^.
This small order is placed byM. DeCandolle between A/uTCgmwtTceir and 

By Mr. Brown it was shewn to bo in some important respects allied to Celastrinea, 
which some of the species also resemble in general appearance. It is chiefly found in 
the warm parts of America, and also in Africa. In India it is found in the Peninsula, 
wlience one species, Ilippocrotea indica {Ro.vb. Corom. t. 130) extends up into Bengal as 
far as the prolongation of the central range of mountains at Monghyr; while I I .  arborea 
{Roxb. Carom, t. 205) is found at the foot of the mountains on the N.E. frontier, as 
Silhet, Morung, Tipperah, and Chittagong. The genus Salacia, to which Johnui of 
Roxburgh has been referred in Dr.Wallich’s Catalogue, has a similar distribution, with 
one species from Nej)al, probably from the low forests or warm valleys, whence they 
extend downwards along- the N .E . frontier, to the Burmese territories and the Malayan 
Pcnin.sula. I have not met with any of the species in the northern parts of India.

35. ERYTIIR O X YLE^.
The F.ryt/iro.vylece form a small order separated from Hlalpighiacea', to which they are, 

however, considered by Mr. Brown to be closely allied. They are distributed in South 
America and the ^Yest Indies, and some .species are found in Madagascar and the 
islands of Mauritius and Bourbon. One, the only species of the genus ikthia, has been 
found in India,and this only in the Peninsula up to the Circar mountains. This, -S', indica,
D.C., is the F.rythroxyUm monogymm of Roxburgh. Another species from Silhet has 
been referred, with doubt, by Dr.Wallich, to this order.

30. MALl’IGIIIACEAi;.
This order, named from an American genus, is nearly confined to that quarter of the

globe,
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globe, as out of about 200 species only fifteen arc found in India and the Burmese 
territories, about half as many in Java, only one in China, Arabia, and the Cape of 
Good H ope; a few in the equfhoctial parts of Africa and the island of Madagascar. 
Niota is referred by M. Ad. de Jussieu to Simaronbea ;* but Dr AVallich has added a new 
genus, A/wistrocladus, of which four^pecies have been di.scovered, distributed from Penang 
up to Pundua. Of A . e.vtaisus there is a figure. No. 1,264, among Dr.Wallich’s collec
tion of the East-India Company's unpublished drawings. A new genus, Platynema, 
has been formed by Messrs.Wight and Arnott, of G<zrtncra laitrifoUa, found in the 
Indian Peninsula. The only genera found in every part o f India, and these both 
climbers, are Iliptage and H iraa . The former, common to India and China, and the 
latter chiefly found in the warm parts of America ; with a few species in Java, and one 
at the Cape of Good Hope. Iliptage Madablota extends from the Peninsula up the foot 
of the Himalaya to the warm valley of Noakote, in Nepal, and as far north as the Deyra 
Boon, and other valleys within the Himalaya, where it climbs to the tops of lofty trees, 
and may frequently be seen, with its racemes o f elegantly-fringedwhite flowers, delicately 
tinged with pink and yellow, covering the saul-tree, or Shorea robusta, the winged- 
seed vessels of which, those of this plant much resemble in external appearance 
The Chinese species, H . oblusifolia, is perfectly naturalized in the gardens o f Northern 
India. H iraa nutans, from which I I .  lanuginosa (Wall. No. 1,068) docs not appear to 
me to differ, is similar in its distribution and habit, though a more humble climber.
H . indica is confined to the Peninsula and the province of S ilh e t; while other species 
extend along the Burmese territories to more southern latitudes. I have not learnt 
that any of the Indian species are applied to any use, nor are the i)ropertics o f the 
plants of this tribe well known ; but the fruit of some species of Malpighia is eaten in 
the West Indies, and called Barbadoes cherry.

37. ACER IN E/E.

This order, named from so common and well-known a genus as that which contains 
the maple and sycamore, indicates that some at least of its species require a temperate 
climate. But all are found in guch, in Europe, North America, Taurus, Tatary, and 
Japan. And as none in other countries extend to southern latitudes, so we are without 
them in the plains of India, and also on the Neelgherrics. But immediately we commence 
ascending the Himalayas, either in Nepal or Sirmore, we meet with species of this 
family, especially of the genus Acer. O f this seven new species have been discovered 
in these mountains, of which A. oblongum is that which descends to the lowest level, 
being found in Nepal and further north in the Deyra Boon, between 2,000 and 3,000 
feet of elevation. Acei- cultratum is found at 6,500 feet on the Mussoorce range, and 
at similar heights in Sirmore and Gurhwal, while A . caudation (W all. PI. As. Rar. t. 132, 
and A. acioninatmnl Don) skrculiaceum and villosum, are only seen with pines and birches
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on the loftiest mountains, which are for many months covered with snow. A . stercuUa- 
ceum (W all. PI. As. Rar. t. 105) is closely allied to A. villosum, which differs but little 
from A . pseudO’platanus, or sycamore; and as this affords timber which, from being light 
and tough, is much used by turners, and for making the trees of saddles, so it is 
probable that both the Himalayan species would answer equally well for the same 
purposes. The wood of A. cuUratum is white, light and fine-grained, and might be 
turned to the same uses as that of the maple, which is esteemed by turners, and also 
occasionally for making gun-stocks. A . caudatum is also found in Kunawur, and
A . stercuUacemn extends to Cashmere. Though this family contains only another genus, 
Negundo, which has been separated from Acer, a new one, Dobincea, has been discovered 
in Nepal by Dr. Hamilton ; and is distinguished, according to Mr. Don, by its moncecious 
Howers, companulate 4-toothcd calyx, with the eight stamens united into a column 
round the sterile style. It is only a shrub of six feet in height, but judging from the 
dried specimens, it must, when in flower, have a very light and elegant appearance.

Acer oblongum and Kegundo fraxinifolium, the latter a native of North America, from 
which sugar is said to be made, succeed remarkably well in the plains of Northern India; 
and there is no doubt that Acer saccharinum, or sugar maple, would succeed equally 
well in the valleys and slopes of the Himalaya, if  it should be thought worthy of being 
introduced ; and it might be a valuable gift to the people of the Hills, who are often 
too poor to buy sugar, and cannot grow the cane.

38. H IPPO C AST AN E^.
The few plants which compose this order are confined to the temperate parts of 

North America, and mountainous parts of Asia. The native country of Msculus 
liippocastanum, or the common horse chestnut, is yet unknown, though stated in some 
works to l>e the north of India, but it is not enumerated in Dr.Wallich’s Catalogue, 
nor has it ever been distributed by him. 1 have never met with it, though olten 
visiting the lofty mountains of Northern India, where, if any where, it was likely to be 
found, and where the nearly allied Indian Pavia is so abundant. The genus Pavia, 
common to North America and the Himalayas, frequently included in Msculus, is 
distinguished from it by the surface of its fruit being destitute of the spines with which 
that of the horse chestnut is covered. Pavia imiica, or Indian horse chestnut, called by 
the Hill people kunoitr and pa»gla, is found on mountains at elevations of from 8,000 
to 10,000 feet in Keraaon, Gurhwal, and Sirmore ; also near the sources of the Ganges 
and in Kunawur. It is a lofty and not less ornamental tree than the common horse 
(•hestnut. The bulky seed of this species containing a large proportion of fecuia» 
though combined with some bitter principle, is eaten in the Himalayas, as those of the 
horse chestnut have been in other parts of the world, in times of famine. The bark of tlie 
latter, from its astringent properties, being employed as a tonic and febrifuge, it is 
worthy o f inquiry whether the Himalayan species of P  ivxa is possessed of any of the 
same propertic.s.

■89. S a p i n d a c e . € .
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39. SAPINDACEiE.
This order, named from the genus of wliich the fruit is remarkable for its saponaceous 

properties, is almost entirely confined to the equinoctial parts, both of the Old and of 
the New World. Thus the greater number of the species and genera are found in the 
W est Indies, in Mexico, and the warm parts of South Am erica; a few of them in 
Africa, and in the islands of Madagascar, Bourbon, and Mauritius, whence we trace 
them into the Indian Archipelago and the Malayan and Indian Peninsulas. In the 
southern jiarts of India they are abundant, and a few of them extend into China.

It has been remarked, that as the Sapindacece come near to Meliacea, so they resemble 
them in habit and in their pinnated leaves, and thus dried specimens of the two orders 
are apt to get mixed together, of which an instance occurs in the unadjusted portion of 
the East-Indian Herbarium, where some o f the Meliacea, as well as species o ( MiUhig- 
tonia, have got intermingled with the Saphtdacea; and as there is also resemblance 
between tliese and some of the Terebinthacea, so some of the species of MUlbigloma, 
closely allied to the former, were found among the roughly-adjusted portion of the 
latter. Odina wodicr resembles some genera of Hapindacta in a few points of structure, 
as well as in general appearance, when seen in a dried state.

In India are found species of the genera Cardiospernnm, Snphidus, Scfimide/ia, Cupania, 
Jflelicocca, and Dodonaa, all of which are also found in the warm parts o f America. 
The last also extends from the islands of Ceylon and Bourbon to New  Holland. IJar~ 
pullia is a new genus, formed by Dr. Roxburgh, of a tree found in Chittagong, which is 
allied to Cupania, and comes near Tina. {FI. Ind. ed Wall. 2. p. 442.) Tlie gfenus 
Euphoria is common to India and China, several species having been found in the d is
trict of S ilh et; and even the Chinese fruit, E . Longan, Dr. Roxburgh mentions being  
indigenous in the mountainous country which forms tlie eastern frontier of Bengal, a.s 
well as cultivated in China. Specimens of it may be seen in the East-lndiau Herbarium, 
procured by Dr.Wallich from the same tract of country, where the fruit is eaten, and 
called gooloom. Dr. Roxburgh also states having had specimens even of the L i-chi sent 
him from old trees growing on the Garrow mountains, when the trees in Bengal wore 
but small. The genus Pierardia, of which P . sapida affords an edible fruit in Tippera, 
to the east of Calcutta, and P . dulcis, in the IVIalayan Peninsula, would appear also to 
be cultivated in China, as Dr. R. was informed by his Chinese gardeners, that P . sapida, 
iulc'o of the Hindoos, is also a native of their country, where it is called Lutqua, and is 
cultivated for its agreeable fruit. With the exception of Cupania and Dodoruta, which 
seem restricted to the Peninsula, all the above genera are found in Silhet and the 
neighbouring districts, which would appear to be the head-quarters o f this family in 
India. Here there is also a new genus, Cardioptcris of Dr.W allich, referred by him to 
the .section Paullhikce, of which the greater proportion are natives o f America. This, in 
its climbing habit and lobed leaves, somewhat resembles a Bryony, but has a winged 
fruit something like a l iira a .  This was called idioja sar.guhiaria by Dr. Hamilton, and

first
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first found by him at Goalpara, specimens of, apparently, the same species were pro
cured by Dr.Wallich from Silhet and from Ava.

The species of this family in Dr. Roxburgh’s Flora Indica are thirty in number, in 
which are included a few from the countries to the eastward of India. More than 
twice as many are enumerated in the unadjusted Saphidacea of the East-Indian 
Herbarium ; but among these are necessarily included many of the described species, 
while others are probably only varieties, as are some, perhaps, of Dr. Roxburgh’s species; 
but, of these, without having an opportunity of seeing their habits in the Imng state in 
addition to their appearance in a dried one, I am unwilling to suppress any, from the care 
and acuteness which he usually displayed in the elucidation of species. It is seldom 
that any botanist enjoys the opportunities of Dr. Roxburgh, who, after studying the 
botany of the Peninsula, was transferred to the Calcutta Garden and the tropical riches 
of the eastern frontier of Bengal.

The only genera which are found over all parts of India are, Cardiospermum, Sapindus, 
and Melicocca. O f the first, the species C. Halicacabum, which extends also into 
Arabia, is found in every part of India. O f Sapindus, though so tropical a genus, 
we find a species, S. acuminatus, in the most northern parts of India, having been 
found by Dr.WalUch in Silhet, at I^chiaco on the entrance into Nepal, and by 
myself, attaining a great size on the banks of rivers in the valleys within the Himalaya 
in 30^* N. latitude. Melicocca trijuga {Sckleichera, Roxb.) is found in similar situ
ations, being common at.the foot of the hills in the Deyra Doon, and also in the 
most southern parts, as well as in the Peninsula. The species of Schmidelia {Oniitrophc^ 
Roxb.) do not extend northwards, though common in Silhet, and southwards in the 
Malayan as well as in the Indian Peninsula. Allophyllus ternatus (^Roxb. FI. In d .2 .
р. 2G3), of which there is a specimen in the East-Indian Herbarium under Dr.’Rox- 
burgh's first name, A . ornitrophioides, appears from the characters which he gives of the 
genus, to 1)6 distinct from ^'c/midelia. The species of Dodoneza seem to be entirely 
confined to the Peninsula.

The Sapindaccu' having been divided into sections on account of ditference.s in botanical 
structure, a like difference is observed in the properties of the plants belonging to the 
respective sections. Thus, of the Dodonaa, Magonia puhcscens and g/flAru'td, according 
to .M. A. St. Hilaire, are, like some of the Paultine(E which,^re acrid and narcotic, used 
as FaulUnia pinnata for .stupifying fish. Scriana Iritcrnata is employed for the same pur
pose. PauUinia australis, and some other species of the genus, are said to be poisonous ; 
and P. capania llumb. is used for making an intoxicating liquor. P. subrotunda'\% an
с. xccption, in furnishing, like so many of the following section, an edible aril. Of 
these, the Sapindccv, tlie species of the genus Sapindus, are remarkable for so many of 
them being used as a substitute for soap. Thus, in America, the S. Siipomria, and in 
Java .S'. Riirak, and in India .S', acuminatus, laurifolius, emurginatus and detergeiis (the 
la>it, according to Dr. Roxburgh, nearly allied to S. Saponaria,') arc all used for the 
jiurposes of soap ; owing, it is now ascertained, to the presence of the vegetable prin-
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ciple called saponine. This has been traced in many other vegetables, which have the 
property of forming a lather with water, or as Messrs. Merat and De Lens express it, 
“ dans toutes les plantes blanchissantes.” In  some recent works, as in the excellent 
one of M. F^e, it is stated, in speaking of the soap-berry, that “  les fruits ont une chair 
“ huileuse dans laquelle la potasse abonde;” reference is at the same time made to 
Raffles' Java, where it is mentioned, that these berries havfe been analysed, and the con
stituent principles of the best soap obtained. The root and bark of many species 
are also said to be saponaceous. The exact nature of this principle might be advan
tageously investigated by chemists favourably situated in the native countries of the 
plants, and the nature of the changes ascertained which takes jdace from the unrii)e 
and acrid, to the l^and and saponaceous ripe fruit.

The subject is interesting,*as so many of this section afford edible fruit; and our igno
rance of the exact constituents may sometimes induce us to adduce as exceptions to 
the rule of the properties of plants being in conformity to their structure, that which 
may be only a confirmation. Thus even some of this genus, as I'iupindus tsculentus 
and senegakmis, yield edible fruit. That of Euphoria Li-chi is one of the most delicious 
and delicate-flavoured of tlie East, and though a native of China, would succeed well 
in most parts of India, as it does so in Calci^ta, and also in the Botanic Garden at 
Saharunpore. E . Longan and Nephelium, the Rambootan of the Malayan Archipe- 
lago, yield edible fruits; as well as E . rimosa and rubra, both inhabitants of the Silhct 
district, which are eaten by the natives of that district; »o are those o f Mclicocca 
trijuga, called even in the distant parts of India, where this tree is indigenous, kusoomb/ia 
and guosum, and where, as ir?*the Boon in April, it may be readily recognised at a 
distance by the red colour of its young leaves. All its parts of fructification are liable 
to corfsiderable variation. The pulpy subacid aril, as Dr. Roxburgh remarks, forms a 
grateful fruit; the wood is hard and used as timber. SchmideUa serrata, of which the 
root is said to be astringent, yields also an edible fruit. The wood of several species 
is close grained and hard, and forms valuable timber, as of Sapindus n tb ighm us, and 
of Euphoria Longan and Li-chi; the latter also one of the most ornamental o f trees. 
The edible fruit oLthc Indian and Malayan species (J®. saliva and dulcis') of Picrun/iti, 
a genus referred by M. Blume to Euphorbiacect, has been already mentioned. The 
latter. Dr. Jack is of opinion^ consists o f two varieties; xh^Rofubch, of which Mr.Mar.'^den 
has given a figure in his History of Sumatra, pi. vi. p. 101, belonging to the peninsula 
of Malacca, but unknown at Bcncoolen; while the Choopa, from which Ur. .lack has 
described the species, is abundant at the latter place, but not found in the former. 
To this genus is nearly allied, as Dr. Jack states {Lin. Trans, xiv. p. 118), his Uedy- 
carpus; of which the only species, H . ^lalayanus, yields the Tampui, a fruit ranking 
in point of taste alid flavour along with the Lansch. This, belonging to the genus 
Lansium of Jack (1. c. p. 115) is closely allied to MUnea of Roxburgh, also yielding 
an edible fruit, and both belonging to the Mcliaccce, and in many respects resem
bling Picrardia, and shewing the connection between the two families.

S i t p i n d u s
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S n p in d u s  a c u m in a iu s  (W all. IMSS- E. I. H erb .); rachi foliorum angustissime niargiiiata, foliolis 5-C- 
jugis oblique lanceolatia acuminatis luciclis suboppositis breve petiolatis, unico breviore terminali; 
panicula ramosissima terminali.—H ab, Deyra Doon and other valleys within the Himalaya, flowering 
in May 4 also at Hochiaco, in the entrance to Nepal and at Silhet; the native name re e fh a . Fruit 
used for the same purposes as the soap berries of the West Indies and South America.

40. M ILLINGTONIACE^.

Dr. Roxburgh having found it necessary to deprive the late Sir S. Millington of the 
genus assigned to his memory, in consequence of ascertaining the only species thereof to 
be a true Bignonia, restored the name to the system by assigning it to two timber-trees, 
which at that time, as he expresses himself (Fi. Ind. i. p. 102), “  constituted this 
strongly-marked - family,” of which one species, M . simplicifoUa, was figured in t. 254 
of his Coromandel plants; and with it, another species described in X\ie Flora Indica. 
In 1824 Dr.Wallich sent to England what he considered three more species ; M . dilk- 
nifolia, •pmgens, and integrifoUa; o f these the two last appear to me identical, as 
no great reliance can be placed on the entireness of tlie leaves, as some with entire 
and spinulose margins may occasionally be seen on the same specimen. M . finnata 
was procured from Silhet; M . simplicifoUa and pungens from that district, and the 
eutrairce into Nepal; the two last were also found by Dr.Wight; the first on the 
Neelglierrios, and the second on the mountains of Madura. M . dillenfolia Dr.Wallich 
obtained froih Chundragliiry, and other elevated mountains in Nepal. The trees I 
have met with belong to Dr.Wallich's two species, M . dillenfolia and pungens: the 
former found about Dliunoultee and Simla, between G,000 and 7,000 feet of elevation ; 
and M . pungens is common about the rivers below both the Mussooree and Suen 
ranges. To this is allied another tree found in the valley about Mugra, which i 
have called M . acuminata, h\xt it may be only a variety of M . pungeyis.

This genus, therefore, consisting • f  four or five species, is spread over a considerable 
e.vtent of territory from 10” to 31^® of northern latitude, or from the Neelgherries and 
Madura, along Silhet and the foot of Nepal to Mussooree and Simla; and has been 
formed into an order, and an excellent account given by Messrs.Wight and Arnott in 
Jameson’.s Journal for July 1833, p. 178 ; at which time they state (Prod. FI. Indiae 
Penins. p. 115) they had not seen the similar remarks made by Jack (Mal.Misc. 2. p.32). 
The authors observe, tliat the habit of the Millingtonias is much that of Semccarpus 
niangfera and Bucliaminia: it may be added, that in inflorescence they also resemble 
the mango. In some of the species, extending to a considerable elevatioq in the Hima
layas. they also resemble some of the Tcrcbinihacta; but Dr. Hooker having sug- 
ge.sted an affinity with Sapindacea, the authors see little objection to its forming the 
t)'pe of a new order next them.

41. M ELIACE.E.

The M diacca, it has been observed, arc closely allied to Sapindacea.; and it has 
been further remarked by &I. Adrien de Jussieu, in his excellent memoir on the fyrmc'i 
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order, that the genus from which the latter takes its name, presents a disk or short 
annular tube, situated between the petals and stamens; which if  elongated to the 
height of the sttTmens, and united with the filaments applied on its surface, would 
afford a counterpart of the staminal apparatus of the M diacea. M. Ad. Jussieu 
further remarks, that they are moreover allied in the number, as well as in the relative' 
situation of the parts of the flower, and the structure of the seeds is absolutely 
that of the Trichiliece, or the largest group of Meliatxa. The resemblance in habit is 
considerable, as already mentioned under Sapindace(E: the edible fruit afforded by 
so many species of the latter, is also produced by some of the McUacea, as by Lanseh 
{M arsdois Sumatra, v. p. 101), and by Lnnsium montanum, the characters of which. 
Dr. Jack remarks, coincide very nearly with those of Mllnea eduUs-, the large succulent, 
lucid, and edible aril of which is compared by Dr. Roxburgh to that of the Id-chi. 
From this resemblance in so many points, and their affording conjointly the variety of 
highly-esteemed fruits, which, as Dr. Jack remarks, may be considered peculiar to the 
Malayan Archipelago, one is induced to wish to see them in the same natural order ; 
but it has been observed by M. Ad. Jussieu, that in classification, Jllonadelphia, or the 
union of stamens, appears to him of consequence, particularly as so much importance is 
attached to the union of the several pieces which compose the corolla.

The Mdiacea being a family found chieflyin the equinoctial parts of the world, may 
be expected in the plains and southern provinces of India, but not as forming a portion 
of the Flora of the Himalayas. M. A. Jussieu has remarked that they are found in 
equal numbers in America and Asia, but only about one-fourth the number in Africa; 
though this may be owing to the less perfect investigation of that continent. They 
extend in the two hemispheres beyond 40° of latitude, as Melia Azedarach is naturalized 
in Provence, a Cedrda is found near Pekin, and a JIartighsea in Xew Zealand. But 
these isolated species become more and more nutnerou.s as we approach the tropics, 
between whicli they have their maxima of numbers. In  ̂ the most northern parts of 
India we have three genera and five specie.?, of which one at least seems to have been 
introduced from Persia, and the others arc common either in the plains of India, or 
occur in tlie belt of the tropical forest which girds the base of the Himalaya. As we 
proceed southwards, they increase in numbers until they reach their maximum in fhe 
islands o f the Indian Archipelago. By Mr. Brown they have been divided into M diu- 
cccs and Cedrdacecc; those by M. A. Jus.sieu into the tribes Mdieec and Trichiluec, and 
these into Swiftenka and Cedrde<c. Some species of all the tribes are found in India.

Of Mdiecc, which are confined to Asia and Africa, and of which one species Iia.s 
efept into Europe, and another is mentioned with doubt as being a native of America, 
species of most of the genera are found in India. The Necrn tree, or Margosa tree of 
the Peninsula, has been separated from M dia  into a distinct genus, Azadirachta (from 
the Persian name azad-i-durukht, the free or excellent tree), on account chiefly ô ■ its 
ternary, not quinary structure of the parts of the pistil, and its single-.seeded fruit. 
Of the genus M dia, two species are found in Northern India :—one, there called <kh,

till-

    
 



^̂ eluJe«a.'] T H E  . H I MA L A Y A N  M O U N T A I N S . 141

the M d ia  Azeilaradr, or Persian lilac, Hill margosa o f Dr. Ainslie, mentioned by Dr. 
Roxburgh as being a native of China, & c.; the other species, is one, which has by 
Dr. Roxburgh been considered the same as the American M . sempervircns of Swartz, 
and both by some authors accounted only varieties of M . Azedarach. The Indian plant no 
doubt very closely resembles this both in inflorescence and foliage, but may be easily 
distinguished by its larger berries and extremely hard pentagonal nut, covered with a 
sweetish viscid sarcocarp, which, on drying, assumes a semi-transparent appearance, like 
that of soap-berries; the leaves also in my specimens are longer, the pinnee more nume
rous, and the leaflets more membranous and less serrated. This is universally distinguished 
in the northern provinces of India from. A ld ia  Azedarach or dek, by the Hiudoostanee ' 
name bukayun or bukain, of which the synonimous Arabic name given is ban, the Persian 
azad-i-diirukht, and the tree said to be a native of Persia; its synonymes, moreover, 
in the northern provinces of that country are also given. It is probable, therefore, that 
this, if  not exclusively, at least in conjunction with M d ia  Azedarach, is the Azedarach 
of Avicenna. Dr. Roxburgh also states the bukayun to be a native of Persia, though 
common throughout India, and that its Arabic name is ban. This, in addition to the 
specimens in the East-Indian Herbarium, perfectly identifies hi^ plant with that of 
Northern India. The Sanscrit name of inaha-nimba, or great neeni, corresponds rather 
with its appearance in the northern than in the southern provinces of India, where Dr. 
Roxburgh describes it is as a small delicate evergreen of short duration,perfectlydistinct 
from Azedarach. l ie  considers it, however, the same as M dia sempervircns of Swartz, 
mentioning that plants reared in the Calcutta Botanic Garden, from seed received from 
the W est Indies, did not in any respect differ from the Asiatic sort. Having con
sidered the subject as settled, I regret that I did not pay more minute attention to the 
plants in the living state ; for on referring to an ori^nal specimen of M d ia  semper- 
virens from Dr. Swartz, in the late Sir James Smith’s Herbarium, ft does not appear 
to me to correspond wifli that to which the same name has been applied in India, 
and which, I conceive, is a distinct species. This I would propose calling Melia 
bukayun, easily distinguished from M . Azedarach by its fruit, as M.-sempervirens is, 
according to Swartz, by being “  planta minor et saspe floret biennis, quod foliola Ifete 
viridia niro plusquam 7, rugo.siuscula, profundius et magis inagqualiter serrata et- 
acnniinata.” I'he author of the Afukhzun-ool-Udideh moreover describes four kinds of 

or as formecly constituted,— 1. Neem ; 2. Bukayun; 3. D e k ;  and the
4tl» wiiliout a name, may pci haps be the M dia composita of the Peninsula.

Mallea {^Ekebergia indica, Roxb.) is found at the foot of the Circar Mountains, and, as 
well as Sandoricum indicum, in the Peninsula. The species of Turraa  seem confined to 
the Indian Islands, as T. pinnata, PI. As. Rar. t. 119, a native of Silhet, is mentioned with 
doubt as belonging to this genus. Of the tribe TWcAi/icte (abundant in South America, 
the island.s of the Indian Archipelago, and extending to New Holland), we have also 
species in India, especially in the southern parts. Hcynea trijuga, Amoora laxd, and 
SphcFrosacme fragrans, Wall. (^Aglaia decandra. Wall. FI. Ind. 2. p. 427) extend as far

north
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north as the valleys of Nepal. The other species of Amoora, Roxb. Corom. Plants, 
{Andersonia, of the Flora Indica; Aphanamixisl of Blutne) eattend from Silhet to the 
Delta of the Ganges, and from that to the Peninsula. A . cucidlata, and Xylocarpus 
granatum, mentioned by Dr.Wallich, under Lamarck’s name Carapa moluccensis, are 
also found in the two latter situations. From Amoora must be kept distinct the decan
drous species which constitute the genus Spfuvrosacme of Dr.Wallich, of which one 
species has been mentioned above, and is represented at t. 853, and another S. spectabilis, 
at t. 351, of his unpublished plates. The dissections given in these plates resemble 
those giverf of Lansium by Dr. Jack, in Lin. Trans., vol. xiv. t. 4. In Silhet are also 
found MUnea cdiilis, allied to Lansium; species of Walsura; and the several plants which 
have been referred, to Guarea, but which do not agree with the character.s of that 
genus, as defined by M. Ad. de Jussieu ; who states that Dr. Roxburgh’s two species,
G . hinectai'ifera and paniadala, ought to be referred to some other genus. The authors 
of the Prodromus of the Flora of the Indian Peninsula* have referred the first to 
Epicharis, and the second to Disoxylon, genera which are both indigenous in Java. 
Dr.Wallich's species they have referred to the last genus, and to Ilartighsca. To  
one of these also, to Epicharis, ought probably to be referred Dr.Wallich's Melia 
pendulijlora, No. 1255.
. Of the small order of Cedreleacece, Soymida (JSwictenia, Roxb.) fehrifuga, is found in 

all the central and southern parts of India, and Chikrassia tahularis in the Peninsula, 
with Chloroxylon Swietenia. Ccdrela toona extends over every part of India, and may 
be seen all along the foot of the Himalaya. The specimens from Nepal having fre
quently a sixth part added, Dr.Wallich was induced to call this variety C. hexandra. 
There is, however, a distinct species, C. serrato, which may be readily recognised by the 
great length of its racemes of flowers, and may frequently be seen with Sapindus • 
acumivatus, growing in the close valleys within the Himalayas.

The group of MeliacecB was admitted by M. De Candolle as d^e of those which rather 
confirm than weaken the rule of the accordance of properties with the affinities and 
structure of vegetables. This has been proved by extended experience, ajjd the better 
defined nature of tlie order. The Cedrekace<x, as remarked by Ad. de Jussieu, are 
veraarkable for the bitterness and astringency of several of their parts; to which is 
frequently added an aromatic principle. To this is owing the absence of insects from 
their wood, and its consequent durability; and the febrifuge properties for which tlicsc 
plants are noted in their native country. Thus, Soymidu fehrifuga , the rohuna of 
Hindoostan, known for its astringent and particularly bitter taste, is reckoned a good 
stomachic and jwwerful febrifuge, and an excellent substitute for the Peruvian bark. 
(As. Ucs. xi. p. 100.) So the Kliaya is employed for the cure of fevers, on the banks 
of the Gambia. In India, again, the bark of Cedrela toona, as well as that of the 

•  ■ Chikrassee.

“ This valuable work I have just recd''ed; the previous references have been made fVom n hasty glance a 
copy in sheets, with a sight o f which 1 w:;s favoured by Dr.Wight,'previous to his departure for India.
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Chikrcsstc, is described as being astringent, but without bitterness; and is useful, as 
the Calrela febrifiiga  of M. Blume, and the bark of Swictema mahogani, in the cure of 
intermittent fevers.

It is not unworthy of rernark, that many of the Cedreleacea are remarkable for the 
excellence of their wood. The mahogany is too well known to require further 
notice, than that it succeeds well in the most nortliern, as in the southern parts 
of India. The Cedrda toona, though a lighter and more open-textured wood, forms 
the mahogany o f India, and is much used for making furniture. The Chikrassee, 
also, a large timber-tree, is much esteemed for its “ light-coloured, elegantly-veined, 
close-grained wood,” as well as the satin-wood, afforded by another of this tribe, the 
Chhroxylon Swietenia. All might with great benefit to the country be more extensively 
cultivated in different parts of India. M. Jussieu remarks that the existence of an 
q^ential oil is indicated in Chloroxylon and Flindersia by the transparent points in their 
leaves. The former is mentioned by Dr. Ainslie as one of those yielding wood-oil in 
India.

•M. Adrien Jus.sieu remarks that the bitter, astringent, and tonic principles found in 
most of the Cedrdeacea, may also be observed in some of the Meliacece, but with easily- 
observable differences; while principles o f a more energetic nature develope themselves, 
which make others of the tribe dangerous of employment. A tree, of the name of jito, 
is known to be of a purgative nature in Brazil, and said to be oftoncr of a poisonous 
than remedial nature. M. Jussieu supposes it i)robable that the same name maybe 
applied to several of the Meliactcv, rather than to only one species of Guarea. Guarea 
AubUtii and G . trichiiioides have bark, whicLis purgative and em etic; Trichilia cathar- 
tica and S. trifoliata have both the former property; and Forskal informs us, that in an 
Arab book, his Klkaja, Trichilia emctica is described as being of an emetic nature.

In India, the bark of Walsuru piscidia is thrown into ponds to kill fish, which, 
coming to the surface, are easily taken, and not considered injurious to be eaten. 
McUa Azedarach has been accounted poisonous from the time of Avicenna, but it is 
only in larger doses that its fruit can be considered such. Loureiro secognises the 
utility o f Azedarach in worm cases, and M. Blurae states, that both M . Azedarach and 
Azadirachta are employed in Java as anthelmintics. The root of the former, which i.s 
hitter ami nauseous, is considered a powerful anthelmintic in America: by Dr. Barton, 
as one of the best. A decoction o f the leaves is said to be astringent and stomachic, 
and also to be injurious to insects, and employed with success against porrigo.

In India the Azadirachta is much more employed than the Azedarach, every part, 
but especially the 4>ark, being bitter, and considered a valuable tonic : Mr. Piddiugton, 
in consequence, presented the Medical Society of Calcutta with a sulphate o f Azadirine, 
which had for its base the bitter principle of the Azadirachta. The fruit is said to be 
useful in leprosy, and yields a bitter fixed oil, which is anthelmintic and stimulant 
another instance (as well as the Asa/aracA) after the olive, as observed by M. Richard 
(Limll. Mat. Ord. p. 121), of the pericarp yielding a substance usually aflbrded by the

seed,
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seed. Nccm leaves are universally used in India for poultices; and the seeds called 
nibuolee, are einj)loyed for killing insects, being first skinned; the kernel powdered and 
mixed with water is used for washing the hair. A kind of toddy is, moreover, pro
cured from tapping healthy young margosa trees, according to Dr. Ainslie. The seeds 
oi M dia  bukayun, called hub-ool-ban, are considered emetic, laxative, and anthelmintic; 
and the bark is accounted bitter and anthelmintic in Java, that is, if M . smpervirent 
be llie same as bukayun.

Many of the other 3/e//ace^ possess bitter and tonic principles, as the bark, leaves, 
and tender parts of Ileynca trijuga. M. Blume ascribes to ikiudoricion hidicuin some of 
the same properties as to M elia : it is employed as an astringent, with the bark of 
Curopa obovata. The bark of X ylo a n yu s granatum, as well as the seeds, is very bitter.

C e d re la  s e r ra ta ;  folinlis liLjugis ovato-lanceolatis acuminatis Diarginibiis iiregulariter fiorratis subtus 
glaucesceiitiJjus, raceniis pendulis foliis longioribus. v. Tab. 25.—This tree, calltd d u r /o o  by the native?, 
is found in the valleys of the Himalaya, growing in similar situations with the /oon,but with lighter- 
coloured wood, and attains a smaller size; though it may l>e readily recognised by its large leaves, 
which are, however, exceeded in length by the immense racemes of flowers, which are dintini»hi\l more 
than one-haif in the figure. The flowers are also larger than those of C. T o o n a ,  and have five sterile •la- 
mens, which have not, however, been represented by the artist, alternating with the en-ct fertile ones.

; 42. AM PELIDEiE.

This order, named from the Greek name of the grape-vine, is also culled Suvmcntucta, 
Mtes, and Vinifera. It includes the genera Cissus and Vitis, wliich are now generally 
united into one, under the latter name, forming, with Ampelopsis, one .section of the 
order, while Leea and Lasianthera form.another:— the latter an African genus, the 
former confined to India and the islands of Ceylon and Mauritius. The genus Ampe- 
lopsis, formed by Michaux of some North American plants, distinguished from Viiit by 
its distinct and spreading petals, has also been found in the north, both of Africa and 
of China, as well as in the Himalayas, at Mussooree and Simla. The genus VUis is 
found in the equinoxial parts, both of the Old and New World, extending into both the 
temperate zopes; as southwards, to the Cape of Goo<f Hope and New flolland, and 
northwards, to Japan and North America, as well as from the plains of India to the 
defiles of Caucasus. We ma^ therefore expect to meet species of the genus, as we 
have done so many others with a similar geographical distribution, at the foot as well as 
at moderate elevations in the Himalaya. The species of Vitis are numerous in India, as 
Dr.Wallich has enumerated upwards of fifty in his Catalogue; of these several are 
common to the peninsula of India, the lower parts of Bengal, and the country about 
Silhet. V. auriculata, tomcnlosa, and adnata, travel upwards towards Kajnialil and 
Monghir. V.qmdrangtdaris maybe traced further north in the plains of India, near 
villages and the abodes of Fut/titxa's; but Vitis (Cissits, Roxb.) carnosa is common 
ill the plains of Northern India; and V. latifoli'a in the jungles towards Khcrce and 
at the foot of the h ills: both send up tlieir young shoots during the rainy season, 
and have their great root.®, or rather under-ground stems, covered by the ground
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from the cold of winter, as well as the great drought of the hot weather. V. lamta 
{j'ugQsa, W all.), lanceolaria, repens {glauca. W all.), common in the Indian and 
Malayan Peninsulas, extend northwards from Silhet to N epal; and the first, with 
Cissus rosea nob. t. 26, f. 1, is found in the Deyra Doon and the jungles at the foot 
of the mountains of Kemaon and Sirmore. C. femineo, Roxb., was recognised in 
my Herbarium by Dr. Wight, as his Pzlij Roxburghii. It therefore exists in the 
Peninsula, as well as in the valley of the Agurwal, beyond 30® of N. latitude, 
and may be found in intermediate situations, but is not mentioned in Dr.Wallich’s 
Catalogue. Having found it always hermaphrodite, though otherwise agreeing in every 
respect with Dr. Roxburgh’s description, I had a drawing made, that it might afford 
better means o f future comparison, (v. Ic. ined., t. 58.)

Cissus N ipaknsis, obtained from Dr.Wallich, is the only Himalayan species mentioned 
by De Candolle, but is not contained in the East-Indiaft Herbarium; at least under that 
name. Mr. Don lias a Vitis capreolata. Prod. FI. Nep. p. 188, which I have figured 
at t. 26, f. 2, and consider the same as V. hedcracea, N . 6019 of Dr.Wallich, and to which, 
from its habit of clinging to and climbing up trees, I had given the same name. This 
may possibly be the V. serrulata of Dr. Roxburgh (v. Wallich’s Cat. 6034), in which 
case this name must be substituted for V. capreolata.

In addition to tliese, Dr.Wallich has seven Nepal species of Vitis. O f these I am 
acquainted with V.parvifolia, cymosa, and ohlecta, which are found in the higher vallies 
near, as well as on -Mussooree,where, however, a new species, V. macrophylla, is most 
conspicuous, from climbing trees and hanging down in elegant festoons from their tops. 
The species of Leea ascend as high as 5,000 feet on the mountain side, one .species,
L . rubra, being found near Jurreepanee, and also about the Kheree jungle. Leea 
uspera, found by Dr.Wallich in Nepal, also occurs in the Doon and about Nahn. The 
other species of this genus are found in Silhet and the Indian and Malayan Peninsulas.

W ith respect to the properties of the plants of this family, little can be said that 
has not reference to the grape-vine, which has almost exclusively engrossed the atten
tion o f botanists. But several species of Cissus are remarkable for being acid, especially 
the fruit, owing to the presence of tartaric acid ; hence Cissus camosa, (of which a 
variety was at one time called C. acida by Dr. Roxburgh,) is used in Hindoo medicine, 
a.s well as the roots of C. latifolia, called kusar

Forskal also describe.s three species of Cissus under his name 5<2’/cniA«j, of which 
the leaves arc acid, and edible, when cooked; but not the stems and roots. But the 
leaves of C. cordata and C.setosa are described by Dr. Roxburgh as being acrid, as 
w ell as the berries of the latter, of which the leaves are said to, be useful in bringing 
indolent tumours to suppuration. The young, tender, and succulent stems of Vitis 
{Cissus) quadrangularis are said, by Dr. Roxburgh, to be very generally eaten by the 
natives of India. When old, it is considered acrid in the parts of India where I have 
seen it, and accounted useful in medicine; as it is also stated to be by Dr. Ainslie, as 
well as by Forskal in Arabia, who says, “ Venenatum putant incolae Morenses;

i' liiiguam
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linguam manusque urente dolore afficit. Sectio caulis, aquam copiose emittit. Solent 
Arabes dorsi dolore laborantes, hujus caules nocte sibi substernere.” (Descr. p. 34.)

But the grape-vine is alone of any importance for the utility of its products. Tlie 
sap was at one time used in medicine, and the juice of the leaves, particularly of a 
variety in which they are red, considered astringent. Verjuice, expressed from unripe 
grapes, is well known for its acidity, and use in making syrups, &c. Lieut. Bume-N 
mentions, that in Caubul they use grape powder, obtained by drying and powdering 
the unripe fruit, as a pleasant acid. When ripe it is every where valued as a fruit, 
either fresh, or in the state of raisins, and of one variety, as currants. The juice of the 
ripe fruit, called must, is useful as an agreeable beverage, from containing sugar. By 
fermentation, other valuable products are procured, as wine, alcohol, and vinegar; 
while the lees yield tartar or impure cream of tartar, from which tartaric acid may 
be obtained : an oil is sometirti?s extracted from the seeds, and even the ashes are con
sidered useful in medicine, from containing, like that of so many other woods, salts of

The grape-vine being a plant of so much value and importance, its distribution is an 
interesting subject of inquiry, though there is little prospect of its becoming in India of 
greater value than as affording an agreeable fruit; though this i.s of sufficient importance 
to render highly desirables the introduction and trial of different and superior kinds from 
Europe. The native country of the vine seems now to be better ascertained than 
that of many other as extensively cultivated plants. Bieberstcin, in his Flora Tuaro- 
Caucasica (1. p. 174) states, “ Nusquam non prfeter alpcstria, per «inmem do qua 
sermonem facimus regionem sponte in sylvis atquc dumetis nasciuir, et altis.=;imas qiian- 
doque arborcs ascendens, totas quantas occupat." The autlior of the " Mvikhzuu- 
ool-udwieh,” who was an inhabitant of the district, descriljcs the vine, as fouiul botli 
wild and in garden.s atTinkaboon, in Deilim, about lat. 37®, on the southern shores of 
the Caspian, and that it is there called dewaz. Humboldt, alst), in his “ Geographic 
des Plantes," p. 20, mentions tliat the vino “ grows wild on the coasts of the Caspian 
Sea, in Armenia, and in Caramania. Tlie species of \'ith, wJiich are found wilt! in 
North America, and wliicli gave the name of Winenland to the first part of the New 
Continent which Europeans discovered, are very diderent liom our Vilis v im i in i ."  
These, as we learn from Pursh, arc Vitis labrusca, called fox-grape; V. nstiralis, .summer- 
grape; and V. cordifoUa, winter-grape. From the sacred writings we know that tlir 
grape was cultivated in Asia in the earliest periods. M. Bovc, the latest scientific 
traveller, informs us (Ann. des Sc. Nat. 1034, p. 172) that it is still cultivated, and a 
good wine made in the vicinity of Jerusalem; but that in Egypt lie found wine madi 
only at Medinet-el-Fayoum (1. c. p. 76) which i.s in lat. 29® 2<y. “  From Asia,” Humboldt 
continues, “ it passed into Greece, and thence into Sicily. The Phocatans carried it 
into the south of France, the Romans planted it on the banks of the Uliine ; ‘ and wc 
have it now extending to 51®, or even 62®, in England, wlicre it rijxjns well, 
in the present fine season, in the open a ir; and wine is made in a few places in Devon-

shirL.
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shire. Southward the vine extends as far as 12° of northern latitude; as we learn from 
Dr. Ainslie (Iiid. Mat. Med. 1. p. 156) that “ the French are particularly successful in 
cultivating the grape at Pondicherry, notwithstanding the great heat of the Carnatic.” 
The illustrious Humboldt, in his Proleg. de distrib. Geograph. Plant, p. 159, where, 
from the examination of a multitude of facts, he has deduced the requisites for the 
successful cultivation of many plants, has obser\’ed, that “  the vine in Europe yields a 
generous and excellent wine between the latitudes of 36® and 48°, where the mean 
annual temperature is from C2® to 50°, or even 47°*5,' provided that of winter is not 
below 38°, nor that of summer below 66° or 68°. These conditions are fulfilled on the 
sea-coast as high as lat. 47°, in the interior as high as lat. 50°, and in North America 
only as high as lat. 40°. The vine may therefore be cultivated for wine in a belt of from 
12° to 15° of latitude in breadth on both sides of the Line; though to a much greater ex
tent, if  required, for its fruit o n ly : but for both purposes, in a narrower space in the 
New  than in the Old World. . Further north than 48° of latitude, grapes do not generally 
.secrete sufficient succharine matter to undergo a proper vinous fermentation, and further 
.south than 35° (or 32° in an insular situation like Madeira), though they are both sweet 
and high-flavoured, the temperature is so great that tlie juice passes rapidly into the 
acetous fermentation; and therefore the grapes of the most southern parts of Europe are 
more frequently dried as raisins than converted into wine.. The climate of India is such 
as to exclude it from benefiting either by preserving the grape, or converting it into 
wine; though in the north-western provincesr the vines thrive well and bear abundantly. 
They flower in February, and ripen the fruit (which is well, though perhaps not so deli
cately flavofired as in more temperate climates) about the middle of June, or about tlie 
time the vine is said to flower in Caucasus: at this time the mean temperature being about 
90°, is evidently much too great to allow of a slow and gradual vinous fermentation; 
while the accession of the rainy season immediately afterwards produces so great a 
degree of moisture, as to render it impossible to dry the grapes as raisins, unless this 
could be effected in oven.s, after being plunged in boiling water, as is done in some parts 
of Euroj)c. It might, perhaps, be practicable even to make wine by growing the grapes 
at the foot o f the mountains, where free from jungles, as in the country beyond the 
Jumna, and conveying them to a moderate temperature on the mountain side. A 
brewery has been cstablislied in a situation where the mean temperature in the houses 
hardly ever varied from 60° in the warm weather, and the distance wa.s so inconsiderable, 
tliat it was thouglit preferable to bring the barley from the plains, rather than use that 
which was grown on the spot. The Deyra Doon would be a particularly favourable 
situation; but at present there is too much uncleared jungle, and the climate too 
moist, to ripen the grape properly in the short season, from the middle of March to 
the middle of June; the greatest pains were taken in their cultivation, but without 
success, by the lion . Mr. Shore while resident there.

Hut it is observed, that when the warmth of a low latitude is compensated for by 
elevation, or a barrier is opposed to the inundating influence of the rainy season,

grapes
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grapes are ripened as fruit, dried as raisins, and converted into wine. Thus, in Kuna- 
wur, between N. lat. 31° and 32°, or nearly that of Madeira, where elevation produces 
the same moderation of temperature, that is, in the latter, the consequence of its insular 
situation, we have luxuriant vineyards between 9,000 and 10,000 feet of elevation, with 
grapes of delicious flavour, which the moderation of temperature in September allows of 
being converted into wine, and the dryness (v. p. 34) to be preserved as raisins. Two 
degrees further north, or in the valley of Cashmere, at an elevation of 5,500 feet, wo 
have grapes both excellent and plentiful, as we learn from both Mr. Ko.ster and Mr. 
Moorcroft. The latter says, that “ many thousands of acres skirting the foot of the hills, 
are covered witli apple and pear trees in full bearing, but without owners.” (Jour, of 
Geog. Society, 1. p. 241 and 253.) My plant collectors expressed their admiration, 
by describing the fruit-trees as forming a perfect jungle in Cashmere. The moderation 
of temperature, with the existence of moisture, has been mentioned at p. 27, as account
ing for the magnitude attained by many species of European genera. TJiis will also 
explain the great size of the vines, which Mr. 3Ioorcroft informs us, “ scales the .summit 
of the poplar,” as well as for the want of a fine flavour, obser\'cd in the grapes brought 
to India, packed in layers of cotton. A t Khoten, also, the vine is described-by Mr. 
Moorcroft as being very productive. The different kinds of raisins called monukka, 
kishmishy and bedana, are brought chiefly from Istaulik. At Cabool, nearly in the same 
latitude, but more to the eastward than Cashmere, and elevated 6,000 feet, the grape.s 
are described by Lieut. Burnes to be so plentiful, as to be given for three months to 
cattle. They are also abundant at Bukhara, and in both places are converted into wine, 
and dried as raisins. Astrakhan, in 46° o f N. latitude, seems to be the mT)st northern 
point in Asia where the grape thrives, and there the vineyards are described as being 
numerous. Every traveller mentions the grapes and wine of Persia. Dr. Ainslie 
says, it was from thence, as well as from the banks of the Rhine, that grape-plants were 
originally sent to the Cape of Good Hope, and that some of these from Persia now 
produce the red and white Constantia. This is generally considered the only good wine 
from that settlement. Dr. Ainslie tiffnks highly of the Madeira, made from the grotne 
druyf; but Pontac is also a good and very sound wine. The Persians, it may be added, 
claim the discovery of wine, and call it zuhr-i-khuosh, or the delightful j)oison.*

V itia

•  It may not  be uninteresting to mention, that in tlie northern provinces of India, where we have a t one 
season a climate analogous to that of European latitudes, anti at another a degree of heat wliich i« never 
attained even within the tropics, tile only wines which are relishetl, after the stimiilu* of a single glasi o f 
Madeira, are the light Clarets o f France, or the Hock of Germany; while in tlu- cold weather P o rt is fre
quently drank, though never seen at any other season of the year, unit's* sometimes during the moisture of 
a damp situation in the rains;—showing that cliinate influences the taste o f northern nations for the 
stronger wines, rather than the liabit one regrets to see ascribed to the English in a work generally <»f 
much research, published only during the present year: “  Lcs Anglois ne boivent guere que ties vin* 
alcoholises, ils trouvent Ics naturels trop doux ou trop faibles, ce qui ne duit pas Conner dc gena qui usent, 
8 leurs repas ordinaires, de I’eau de vie coupe de moitie d'eau, en place de vin."— D ie t, de M at. Med. tom. vi. 
p. 935. P arii 1834.
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Vitis (C is s u s )  rosea; foliis rotundato-cordatis acuminatie, marginibus sinuato-semilatis, ramis, 
petiolis peduDculisque pilosis, stipulis coloratis ovatooblongis villosis, umbellis docompositis foliis 
oppositis^fructibus oblongis utricque attemiatis (v. Tab. 26. f. 1.) This degant species of Vitis, found 
in the Kheree Pass and similar situations at the foot of the Himalaya, very nearly approaches C. cordata 
o f  Roxburgh from Amboyna, which is referred to V. repens by M. De Candolle, but may be distin
guished by its villous habit and barberry-shaped fruit, in which respect it rraembles C. viUgenia, D.C. 
The stems are climbing, round, striated, hairy; stipules small, rounded, hairy; peduncles leaf-opposed 
longer than petioles; hairy bractes at each subdivision of the compound umbel or cyme. P eta ls4;, 
distinct, spreading, of a light pink colour (a. &•) Stam ens  4, inerted into the disk (c.) Germen 
surrounded by disk with truncate style, two-celled, 4-sceded (c. d.) F ru it  pyriform (c.), one or two 
seeded, when double, each is flattened, with radicle and cotyledons, as in the genus (d. e . f . )

Vitis (C is su s )  capreo/ata ;  foliis pedato-5-foliolatis glabris, foliolis ovalibus utrinque attenuatis
aetacco-serratis, pedunculis petiolo longioribus, umbellis multifloribus__Cissus capreolaia, Don Prod.
FI. Nep. p. 188. Vitis liederacea, Wall. Cat. N. 6019.b. C issus kederacea, Roylc MSS., Tab. 26. f. 2. 
(a. 6.) flowers. 2.* Tlie fruit. The species which has been figured in this plate, I  am informed by 
Mr. Don is his C issus capreolata, tliough his character does not in all respects agree with the plant. 
I 'Ijp group with pedate leaves (of which the two lateral ones are in pairs) to which this belongs, contains 
se' eral species so nearly allied to one another—as Vitis Japonica, nepalensis, s e rru la taan i cpmosa—that 
it is difficult to ascertain whether the differences in appearance be dependent on distinction of s{)e- 
cies or on dift’erences of locality. The two last arc found at the foot of the hills, and may be distin
guished by the great size of their bractese ; and V. serrulata, obtained first by Dr. Roxburgh from 
('hittagong, by the fewness of flowers in each umbel, shortness of tlie peduncles, and by its straggling 
habit. V. capreolata  is found at elevations of 6,000 and 7,000 feet, clinging to the trunks of trees as 
closely as ivy, some of the cirrhi performing the office of roots in fixing the plant in the covering of 
moss, &c. with whicli the bark is covered in the rainy season, and perhaps even drawing nourishment 
from that receptacle of moisture.

A /u p eh p s isH im a ln ijn n a ; foliis paImato-3-foIiolatis, foliolis coriaceis petiolatis utrinque glabris suhtus 
glaucosc'ciitihus rcticulato-venosis miicronato-dentatis, medio basi attenuate, latcralibus ina!qualibus, 
omnibus apico acuminati*, racemis dichotomo-corynibosis.—This, I  was informed by Dr.Wight, was 
imiiiediutely recognised by Dr. Torrie, on his late visit to England, as a genuine species of Ampelopsis, 
when scon by lilm in the splendid collection formed by the Countess of Dalhousie at Simla. My speci
mens, belonging tt> the .sante species, were procured at Mussooree, where the plant is common, climbing 
to the tops of lofty trees. Vitis semi-rordata, Wall. No. C020. Ic. ined. 852, appears also to be a species 
Ilf A m pdopsis  from Nepal.—"Whether this genus be continued distinct, or considered only a section of 
Vitis, the geographical distribution of its sjjecies will be equally interesting.

43. GER.lNIACEiE:.
Thi.s order is well known from the Geraniums, or Cranesbills, being common in every 

field in Europe, and the Pelargoniums, to which the former name is generally applied, 
forming favourite flowers in every part of the world. The latter (natives chiefly of the 
C iip e  of Good Hope) are also found in New Holland, and may be seen growing every 
where apparently wild in the island of St. Helena. The genera Geranium and Erodium, 
found in m ust parts of the world where there is moderate temperature, as in the plains 
of the northern half of the temperate zone and the mountains of tropical countries, are 
found in the Himalayas, where about fifteen species have been discovered at various 
heights, as in the mountains above Silhet, in Nepal, and every where in Kemaon, 
Gurhwal, and Sirmore. Geranium bicolor nob. is that which occurs at the lowest 
elevations, being found in the Kheree Pass. At an elevation of from 5,000 to 7,000 feet, 
as at Mussooree, G. Wallichianum and Nepalcnse are common, with some new species,
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as G. heterot7'ichcn Sm . pedunculatum.znd lavigatum, nob., the last nearly allied to G. luci- 
dwn of English botany. Mr. Don describes G. cr'mtemon of Fischer, found in Dahuria, as 
occurring among Dr.Wallich’s specimens from Gossainthan. On loftier mouijtains, as 
Choor and Urukta, Q . Lindkyanum  and Choorensc are found, with a pale variety of
G . Nepaknse, which has also been brought me from Cashmere, with a hairy variety of 
G. 'WaUichianum. G . GreviUcanum, W all. PI. As. Uar. T. 209, found on Gossainthan, 
appears to be the same as a species, found by Mr. Inglis on the Kherung Pass. A species 
of Erodium, E . himalayanum, nob., is also found in the northern portion of the Himalaya.s, 
as well as in Cashmere; but is not common, as I only met with it once on the barren 
hills above Raengurh.

Tlie plants of this family are possessed of but little medical properties. Some of the 
Pelargoniums (which, it may be mentioned, though injured by the rains, generally suc
ceed well in India,) are remarkable for their fragrance ; and some of the Geraniums 
for their feetid qualities. Several of the species have been employed in medicine, from 
possessing astringent properties ; G. maculatum is so used in North America, and called 
Alum root.

G e ra n iu m  L i n d l e y a m m ; pilosissimum: caule rainoso arlscendcnte, foliis inferioribiis umbcllatim 
dispositis longe petiolatis palinato 7-partitis, lobis multipartitis ijiciso-dentatis, caulinis oppu.sitis, ramib 
axillavibuR, pedimculis e dicbotomia ramorum rarnos superantibus, latoralibus termimilibus diinidio lire- 
vioribus, omnibus apice breve bibracteolatis blfloiis, calycibus pilosis mucronatis, petalis inlegris.— 
Tab. 27. (fl.fi.) The flowers, half and full blown, (c.) Stamens, (d .) Stamens and Petals removed. 
I  have had much pleasure in naming this plant (which I  found at U rukta in flower in May) after my 
friend, Professor Lindlev, from whom I have received g-reat assistance during the ])rogress of this

44. BALSAM INEtE.
This order is especially an East-Indian one, only a few species being found in moist 

places in other parts of the world. Dr. Wallich, in his Catalogue, enumerates forty- 
seven species of Lnpatiens, and though a few of these may be only varieties, (jthers, as 
some of the Nepal species, contain evidently two species under one nam e: the above 
number will therefore probably remain undiminished. O f these, twenty’-two are 
found in the mountains above Silhet and Pundooa, in Nepal, and Keinaon. In 
addition to four of these, I have five other species from the mountains to the northward 
of the Ganges, and along the range as far as Cashmere, whence two more species 
have been brought me ; and analogous to what we have seen to be the resem
blance in the flora of Kunawur, on the northern face of the Himalaya.? to that of 
Siberia, so do we find one species closely allied to, if not identical with, / .  parviftora, 
of Siberia. In Mr. Inglis’s collection there is another species, I .  JngUsH, nob., from 
Cheeni, also in Kunawur. It is remarkable that of the above forty-seven species, 
nearly the whole of the remaindei’, or at least twenty-two species, are found in the 
peninsula of India. A singular equality of numbers, seeing that we have hitherto 
found Peninsular and South of India genera confined to the base of the mountain.s, 
and if found existing on them, generally, only as single species; but here we

have
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have them in equal numbers, some of them extending to an elevation of 7,000 feet. 
This anomaly can only be explained, and a stronger fact could not be adduced 
in its confirmation, than that the moisture and moderate temperature of the rainy 
season in the hills (for it is at this season only that they are found) is as favourable 
to their growth as the heat and moisture of the Peninsula. I have never met with 
any in the plains of India; but have heard from travellers that they are abundant in 
Central India, whence we may expect some new species, as well as from the Neelgherries. 
The peculiarity of the Hiil climate has been explained in the introductory chapter and 
at p. 16, where the moderation and equability of temperature, excess of moisture, and 
consequent smallness of evaporation during the rainy season, has been shewn to be 
favourable to the existence of tropical plants. At this season the balsams may be sefen 
apparently unchanged for weeks together, with other plants which delight in a moist 
atmosphere, as Orchides, Scitamine^, a few Aldastomacea, Cyrtandmcea, Begonias, the 
beautiful Plati/stemma vialioides, and others of which the genera are considered peculiar 
to a tropical clim ate; and of so loose, moist, and cellular a texture, as would at any other 
season in this locality be destroyed in a single day. It may, perhaps, be to this loose- 
nes.s of texture, of which we may suppose a degree of pliability to be characteristic, 
that we are to ascribe the great number of species, as well as their limited dis
tribution: fur wc find few of the Peninsular species in Bengal; not many of those 
from Silhet, in IVcpal; and few of the latter in Gurhwal; though of these, I .  Hamit- 
loiunnn and in.iignis, with I .  hicolov and pnmila, nob., are common from Jurreepanec to 
iUiisSDurcc, flowering abundantly in the rainy season. A variety of, or one of the species 
nearly allied tt), I .  Bahiwi'uni, is found in Sirmore, and near Simla. I .  speciosa, one of 
tlie most splendid species, was brought me from the interior; and / .  glandiiUfera, one ol 
the largest, was produced from Cashmere seed. But the identification of species is 
tiirticuU in this genus, particularly in the dried state, without a minute examination 
of all the parts of the flower, and as I am without any specimens of Dr.Wallich’s 
species, I must refer the whole to Professor Heuslow, of Cambridge, who has kindly 
undertaken, and will no doubt, with his usual ability, elaborate my species of the 
griius fi/ipaikns, at the same time with those in Dr.Wallich’s Herbarium.

Im pn tii’fin hktilor; ererta Iwvis, apicc flexuosa: foliis alteniis ovato-aciiminatis basi attenuatis pt-tio- 
l.atis itl'IIuO's, c^eni^ supcriovibiK mucronul.atis niferioribus glandiilosis, jwdunculis axillaribus frifloris, 
tvriniiialibus omititloris siibracenmsis, pedicellis dongatis bractois cordatis suftulds, sepalis latt-ralibus 
cordati-., cakniv lincari Inflcxo, fliire diinidio bicvion.' capsiilis glabn's oblongis acuminatis.—Hah. 
Mii.'sDorvc and Simla, v. T . 2H. fig. 1. (>/.) Tbi; two lateral and the anterior calcarate sepal: (b-) the
up)>er sepal; (r.c.) the four petals united in pairs; (rf.) the stamens; (e.) the same, with the filaineius 
separating at their base; f«/.) capsidu; (/<.) llie same bursting.

/ .  yJandu lc f-ra ; e re c ta , friitesee n s, ra m o s is s in ia ; t'oliis te rn is  la n ce o la t is  aem n in a tis  a rg u te  serra tis , 
serris in tc r io n b iis , p e tio lis  nod lsip ic  g la n d id ife r is , |ie< luncidis a x i l la r ib u s  te n n in a l ib u sq u e  iiudtiflciri.s 
r .u e m o s is ,  p e d ire llis  elong.atis, eu lea iv  b re v is d iiio  v irid i g la n d u lo so . c a p su la  o b o v a ta  a p icc  sp im ilosa  
b a s i .i t t e n u a ta .— T h is  g ig a n tic  species, ob ta in eti tVoin C aslim eri' se e d , is  fro m  its  size ve ry  in a d cc |u a td y  
r e p r e ' i u lo d  .it T a b . 28 . tig . 2 , a n d  th e  U 'ln e - a r e  n o t su f lid c ri tly  la n ce o la te . I t  succeeds w ell, bo th  in 
lb , S  ili’in i i  {.nr. be .line t i 'ird e ii  and  th e  M < i" i» n , c K cpcrim ont.tl N u rse ry .

45. OxAt-lDf-.t,,
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45. OXALIDE^.
Mr. Brown, in shewing the relation of Averrhoa with C)iestis, belonging to the order 

which he then established of Comiaraccs (Tuckey's Congo, p . 432), proposed also the 
name Oxalldc(t for the Sensitivee of Batsch, an order composed of Averrhoa and O x a lii , 
the former agreeing with the latter in every important point o f structure of its flower, and 
in most respects in that of its seed. To these has been added Biophytum, formed o f the 
species composing the natural division of the genus Oxalis, having abruptly pinnate leaves 
and annual stems. O f these four genera, three are found in India; and though the 
order is composed in De Candolle's Prodromus of 159 species, only four are found in 
India. Averrhoa Carambola, and Bilimbiy are common in the gardens of Northern, as 
tliey are in those of Southern India. O.xalis cornkulata belonging to a genus found in 
most parts of the world, is itself a species of very extensive distribution, being found in 
Europe, North America, and Mexico, as well as in Japan, and in some of the African 
islands. It is likewise found in every part of the plains of India, in the cold weather, 
'as well as in both Peninsulas, in the valleys at the foot of the Himalayas, and in 
the mountains at 7,000 feet of elevation. The Hill specimens do not in any way differ 
from those found in the plains; though in the latter, the variety with small and crowded 
numerous leaves approaching 0 . pusilla, is also found. Biophytum satskivion is found 
as far as 30° N. lat. at the mouth of the Kheree Pass, also on the sandstone range near 
Allahabad. By Dr. Hamilton it was found near Rajmalil and Munghir. It has also 
been found in Silhet, Rangoon, and the Indian Peninsula.

Biophytmn sennitivum agrees also with Averrhoa Carambola, but especially with
A.Bilimbi “ in the foliola when irritated being reflected or dependent, which is likewise 
“ their position, in the state of collapsioii or sleep, in all the species of both genera.” 
(Brown, 1. c.) The analogy of structure is confirmed by the possession of similar 
properties. Thus, Averrhoa Carambola, and Bilimhi^ both have acid fruits, which arc 
used as seasoning; and, being accounted refrigerant, also'in making sherbets. O f the 
former there is also a sweet variety; but the latter is so acid as to be only used as a 
substitute for lemons, or for taking out stains. The different species of Oxalis are well 
known to contain oxalic acid, combined with potass. O. acclosdla, called in Engdand 
wood-sorrel, well known for its acid leaves and as a substitute for Bumex acetosclla, 
is represented in India by O. corniculata, which is there called chooka tipiittec, or three
leaved sorrel, and prescribed as a cooling medicine. The roots of Oxalis tuberosa are eaten 
in Chili, when cooked. Those of O. crenata, a plant of Columbia, bearing tubers like 
small potatoes, is one of those called Arracacha, and has been introduced into England as 
a substitute for that invaluable root; it might be so into India, and be useful wherever 
the soil and climate are better suited to it than to the potatoe.

46. CONNARACE.E.
This family, consisting of Connarus, Lam., Ciiestis, Juss., and Rourea, of Aubict, or 

liobergia, of Schreber, was separated from Teiebinthacece by Mr. Brown: and as the
“ insertion

    
 



Zygophylica:i T H E  H IM A L A Y A N  M O U N T A IN S . 153

“ insertion of stamina in this family may be considered perhaps in all the genera rather 
as hypogynous than perigynous,” they are better placed here than with TertUnthacece, 
from which they are distinguished by the want of resinous juice. Mr. Brown considers 
Cnestis to approximate to Averrhoa, and C?iestis, according to M. Ad. de Jussieu, is 
allied to Zanthoxyk(£ through BruneUia; though, on the other hand, “ Connarus can 
only be distinguished from some legiiminosse, by the radicle of the seed being at the 
extremity most distant from the hilum.”

This is truly an equinoctial family being found within the tropics of the Old and 
N ew  World ; a few species of each of the genera are found in Ceylon, the Peninsula of 
India, and the forests of Chittagonjr and Silhet, but do not appear to extend further 
north.

4 7 ..Z i’G O PH YLLE^.

M. Adrien de Jussieu, in his admirable memoir on the Rutacea, has treated of the 
several families composing this great group or class under the names of Zygophyllere, 
Rutece, Diosmea, Zantkoxylece, and Simarubex.

The Zifgoj)hyUe(p, allied to GeraniacetB, as well as to Oxalis, are found in the warmer 
parts of the world; Tribulus and Fagonia existing as single species in the south of 
Europe, and with Zygophyllum, forming a prominent feature in the Flora of the 
Oriental or Syrian region, extend from Egypt to India, where also they occur as single 
.species. Fdgonia my^ioraws is common in the plains about Delhi, as well as at elevated 
situations in the southern provinces of India (W. and A.) Tribulus lanuginosus spreads 
also from the northern provinces even to Ceylon. Thence we may trace species of this 
genus to the Cape of Good Hope and New Holland, as well as to China and Japan, 
and a few occur in the warm parts of America. It is probable from the nature of the 
country and the distribution of the genus, that some species of Zygophyllum may be 
found in the extensive space which stretches from Delhi to Surat.

The most important species of this family is Guaiacum officinale, which, with its 
congeners, is found in the West-Indies, and might, without doubt, be successfully 
cultivated in Bengal. The sudorific properties for which it is celebrated, are also par
ticipated in h y  Porliera hygromctrica, though dependent in the former on the presence of 
a poculiar principle, called Guaiacinc. Some species of Tribulus and Zygophyllum are 
also used medicinally in different countries, but their properties are not very decided. 
The plants of the latter, however, are said to remain untouched, even in the desert, 
where the equally thorny Alhagi maurorum is greedily eaten by camels; but the seeds 
of Zygophyllum coccinaim are said by Delile to be collected by the Arabs, aud sold 
“ conime epice aux droguistes du Kaire.”

It is remarkable that the genera Mcliunthus and Bieberstdniu, generally considered 
as allied to Zygophyllex, should also be found in India, as well as Balanites, placed 
litre with doubt. Biebersteinia, of which the first species, B. odoru, was found in 
the Altai mountains, and the second, B . multifida, in Persia, has also been found in
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Kunawur, whence B . odora was brought me by my plant collectors and also found 
there by Mr. Inglis; itw as at once recognised in my Herbarium by Mr. Brown. The 
dissections of this interesting plant, represented at Tab. 30, were drawn by Mr. C. 
Curtis, under the directions of this illustrious botanist. The best generic character has 
been given by M. Ad. de Jussieu in his memoir on the Rutacea. The similarity in the 
appearance of many of the plants o f this cold, arid, and frequently saline region, to 
those found in the equally arid and saline, though hot region about Delhi, was formerly 
noticed, p. 39. It is interesting to find in the former, a genus allied to Ziigophylktt, 
which are common in the latter; and in both there is an approximation to the Flora of 
the Oriental region. M'dianthusvfQ& thought peculiar to the Cape of Good Hope, until 
Dr.Wallieh’s plant-collectors discovered d decided species of this genus iu the lofty 
mountains of Kemaon.

Balanites Mgyptiaca {Ximana, Auct.) which, though so strongly resembling Zygu- 
phyllum  in having its leaves in pairs, has long since been stated by Mr. Drown nut to 
belong to this order. By M. Delile it is referred to Aurantiacea, and by the autiiors 
of the Fb}'a Senegumbia: to Olaci/iecE; with neither of which does it appear to mo to 
be more closely allied than with the order from which it has been removed. It is 
interesting to find this plant common in the country about Delhi, and in the Di ah 
as far as Allahabad, especially on the banks of the Jumna, as it serves with the 
other plants mentioned p. 5, to shew an analogy in the Flora of this part o f India 
with that of Egypt, where also this plant is found, as well as in both the interior and (*n 
the western coast of Africa. This was first discovered by Dr. Roxburgh, as belonging to 
the Indian Flora, when he suggested that it should be formed into a new genus, rather 
than be referred to Ximenia, and described it as common on the driest and most barren 
parts o f the Circars; it is found only in similar situations in the north of India, and is 
one of those plants referred to at p. 5, as shewing the great uniformity of vegetation 
over a great extent of the plains of India. In the neighbourhood of Dellii, there i.s 
also a very distinct variety, if not a new species, with small narrow lanceolate loaves, 
which in my journal I  named rigidum, in contradistinction to the other, wJiich I  called 
arboreum, referring both with a doubt to Zygopkylluni, as they were at that time with
out flowers or fruit. From an officer of rank in the medical service I also received a 
drawing of a  variety with yellow flowers, from the neighbourhood of Cawnpnre, v^ich  
may also be a distinct species. The fact would be interesting, as assisting in ascertaining 
the native country of the first species, in accordance with Mr. Brown’s rule, that a  plant 
would more probably “ belong to that country in which all the other specie.^ of the .same 
genus were found decidedly indigenous, than <to that where it was the only sj)ecies of the 
genus known to exist." In the present instance, there can be no doubt about this plant 
being indigenous in India, whatever it may be in Africa.

M. Silvestre de Sacy, in the learned and invaluable notes attached to his translation 
of the “ Relation de VEgyptc par Abd-allatif” has proved that the kbahh of Arabian 
authors is the Pa'sea of the ancients; which he however conchulos has entirely disaj)-
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peared from Egypt. M. Delile supposes i\aX Balanites .^gyptiaca is the tree:—there 
is no doubt that in some points it does agree; but the fruit of B&rsea, though astringent 
before ripening, is described as being afterwards sweet, and good to eat, though not 
very agreeable. Of the fruit of the Balanites, M. Delile himself says, “ ils etoient 
astringens et fermes avant leur maturity: j ’en gardai quelques Uns, qui se ramolloient et 
prirent une saveur douce que je  ne trouvai point a g r^ a b lea n d  it is difficult to suppose 
how they could ever become so ; as Dr. Roxburgh describes “  the pulp as exceedingly 
bitter, having an offensive greasy smell.” I never met with it except in its unripe state; 
and the only use to which it was applied, is that alluded toby Dr. R. as a firework; the 
nut being .scooped out, by a hole made at one end, is filled with gunpowder, which, 
when let off, makes a loud report, on account of the denseness and tenacity of the shell. 
A recent author supposes that this plant produces the myrrh, but for this opinion there 
does not appear to be any foundation.

48. R U T A C E ^.

This family, io Professor De Candolle’s Prodromus. includes the Rute^e and Diosmea 
of iNI. Adrien de Jussieu. The former, called Rutacece by Dr. Lindley, contains, with 
some others, the genem Ruta, Peganum, and Cymimsma. Peganum is placed here 
by M. Ad. de Jussieu, although, as observed by Dr. Lindley, “  its stipulate leaves, 
destitute of pellucid dots, appear to determine its greatest affinity to be with Zygo- 
fh y lk t t ."  P . Hurmala, the only species of the genus found in the south of Europe 
and in the Syrian region, also occurs in several parts of India. It has been brought 
me from between Shahpoor and Bussoulee, on the banks of the Ravee or Hydraotes; 
it was seen by Dr.WalHch in the Taj Muhul garden at Agra, at which place I have 
also found it, but near the banks of the river; and it is included in the Flora of the 
Peninsula. Lahoree hoormul, the name by which the seed still used in medicine 
is now known in Northern India, indicates its probable introduction from the northward. 
In the Mukhzim-ool-Udwieh, moolee or moly is given as the Yoonanee or Greek name, 
evidently the yoAr? of Dioscorides, who also mentions that by some it is called harmala, 
— a striking instance of the permanence of some at least of the Asiatic names.

albijlora, figured by Dr. Hooker, E x \ Fl. t. 79, is common in the Himalayas, at 
elevations of from 5,000 to 8,000 feet, having been found in Nepal and Kemaon by 
Dr.W allich, and by myself in Gurhwal. Another species, R,angustifolia,Pex&.,ov 
variety of Rwh/C/n/Zept/ww,Liu., called Sudab, may be mot with in gardens; also 
introduced on account of iW uses in medicine, as the Greek name is said to be fekhuu, 
or ufghamn, evidently a  corruption of TTByavov, owing to the want of the letter P in the 
Arabic alphabet. The rest of the species of this genu-s are found, like the Zygcrphylkce, 
ill the southern parts of Europe, the north of Africa, and the Syrian region, as well as 
i n i  Iiimi and Japan. which is common to the southern parts of India,
( ’hma, and Cochin-China, forms, with the above and Aplophyllum (a genus including
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the simple-leaved species of Rutct) the small order of Riite(B; so that India possesses 
representatives of nearly all its genera.

The medical properties of the RutacecE are owing to a bitter principle, accompanied 
with essential o i l : the latter giving them their strong and peculiar odour, and the other 
the bitter taste, on which account common rue is considered emmenagogue and anthel
mintic. Ruta angmtifolia, said to be common in Persia, Caubul, and Tinkaboon, is 
given in India as a substitute for R . graveolens, and considered emnienagogue, as well as 
Peganum Harmala. R - alhijlora is employed as a stimulant in the hills.

49. DIOSM E.E.

The Dlomeat M. A. de Jussiep divides into four sections, according to the countries 
where they are produced, because he finds their fructification correspond Avilli their 
geographical distribution. 1. European; 2. African, found in dry and .sunny plmcs. 
and characterising the Flora of the Cape; 3, Australasian, of which several ui 
external appearance resemble some from the Cape; and, 4. American, of which the 
first sub-section contains Evodia, to which Dr.Wallich refers some species, and tlie 
second nearly corresponds with the Ciispariea. of M. D e Candolle. The first section, 
called Fjuropean,— from the then single genus and species Dictammis Fni.rincUa h:i\ iti 
only been found in the southern parts of Europe,— e.xists also in the nortiicm part'- of 
Asia; as the species or variety, D .albus, has been found in Caucasus by Bieber.steiii, 
and with by Ledebour, in the Altai mountains. As we have .seen in .so
many other instances a similarity between the vegetation of these regions and that 
of the Himalayas, so has a species of this genus, allied to D . altaica of Fischer, been 
found to exist in these mountains.

Dictamnus, though used as a medicinal agent, does not, like many of this family, 
possess any very powerful properties; but the Diosma^,, Bocho or lincku plants of 
the Cape, as well as some &c. containing much essential oil, and noted tor
their powerful odour, have been employed as stimulants ; while the tribe of ('u.yurrin, 
containing Cusparia fehrifuga, noted as an aromatic tonic, as well as sjiecies of Mtmuicriu, 
Ticorea, and Evodia, used in the cure of intermittent fevers, are accounted powerful 
tonics. Of these the species would no doubt succeed well in Bengal and the s-outh of 
India; while the north is suited to the Diosmea of the Cape and New Holland.

D ic ta ra n n ii H im e d a y a m ts ;  foUis B-jiigU cum inipari, rachi non alato, foliolis <ivato-lanci'olati- 
meinbranacei.s calyci persistent!, petalis subsequalibus, ovorio sessili.—Hab. First fuivnd by Lieut. ,F. 
W. Stephens at Jumnotri; subsequently specimens liave been ]>rought me I'rnm Kimawur, wJuTe 
it was also found by Mr-Inglis at Mirung. v. Tab. 29- 1- Flower, with some Petals and Stanien.s
removed, to shew the sessile ovarium and declined style. 2. The 5-carpellse, with tl»e persistent-i-fid 
calyx. 3. A  single carpel opening internally, and terminating at its apex in a kind of hook- Tin.' 
homy endocarp supporting two seeds. 6. A seed removed. 5. The same, cut longitudinally, i- Em
bryo, separated from the albumen.

50.  Z.VX' JIIOXYU-.E
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■0. ZANTHOXYLEa:.

The removal of Zanthoxylum from Terebinthacece, rendered necessary that of some 
other genera, which were placed with and closely allied to it. These form the family or 
tribe of Zanthoxyleff, which are chiefly found within the tropics of Asia and America, 
with only a few species in Africa, But as we have species of Zanthoxylum, which now 
includes Fagara, extending northwards into the temperate zone, so do we have species 
of the same genus in China and Japan, and extending in India to Simla in 31“ of
N. latitude, where Z. hostile, differing little from Z. alatum, is found. Other species run 
southwards along the Himalayas to Nepal and Silhet, and then to the Malayan and 
Indian Peninsulas, whence we may trace them to the African islands on the east of that 
continent, as well as to the Cape of Good Hope and New Holland. The other genera, 
uf which species are found in India, are Toddalia and Brucea, the latter about Silhet; 
but species of the former in the Indian Peninsula, and as far northwards as Nepal, 
whence Dr.Wallich has figured his T. jioribmida (PI. As. Rar. t. 232), nearly allied to 
y. aculcalei (Scopolia, Roxb.) which is found in the Deyra Doon and lower hills. Ailanthus 
excelsd. belonging to a genus nearly allied to this family, is found at Delhi, along the 
Jumna, as well as on the Coromandel coast. The other species of this genus are found 
in ( hina and the Moluccas. Among Dr.Wallich's unpublished drawings, are two 
■jpecies of Tetradium, T.cyinosuni. T . S83, iLni T.fruxinifolium , T. 8S4, probably from 
the Silhet forests.

The artinity of this order to Icreb/nthacca is evident from the genera composing it 
having formerly been placed there; and both are allied to Aurci?ithice(£. These the 
Zanthoxyltu; evspecially resemble, in different parts of their substance being overspread, 
as remarked by M. Ad. de Jussieu, with vesicles of essential oil, which cover the leaves 
with transparent dots, and the rind of the fruit with opaque areola?. To the presence 
of tliis essential oil is owing the aromatic pungency for which many of this tribe are 
remarkable, and to this being frequently combined with a bitter principle, called 
Xtruthopicrh/c (Fee), is owing their being employed as tonics as well as stimulants. 
Tims, in North America, as well as in Brazil, species arc prescribed as stimulants, and 
ill Jai):m the capsules of Z . piperitian are employed as a substitute for pepper. So, 
in India, Z . Badrunga, Jilieha, alatum, and hostile, are used, wherever they are indige
nous, for the warm spicy pepper-like pungency of their capsules, a property which 
Is participated in by their bark, and other parts. The capsules and seeds of Z. hostile, 
(‘ulled lej-hul by the natives, are employed in Northern India for intoxicating fish, and 
chewed as a remedy for tooth-ache: they are also* given as the Fag/zi/re/i of Avicenna, 
.IS Z . pi/itrituw  and Avicemue are in China and Japan, and are considered an antidote 
■igainst all poisons. Ihave no doubt that inmanycases theywoiild be of considerable use 
a.s a stimulant remedy. The stems and branches are cut as walking-sticks, and comj)ared 
by (ieneral Hardwicke to the herculean clubs afforded by an Ajnerican species of this 
genus. Species of Ptelea and Brucea are possessed of bitter properties. From the
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green parts of B. Sumatruna, naturalised in the Calcutta Garden, being simply and 
intensely bitter. Dr. Roxburgh concludes, that it may be as useful a medicine as Bruce’s 
Abyssinian Wooginos. The bark of the root of Toddalia acukata  is also said b y  him to be 
employed as a cure for the remittent fevers caught in the Hill jungles.

51. S IM A R U B E ^ .

This order, intermediate between MtUacea and OchnacecB, consisting o f but few 
genera and species, is found chiefly in the equinoctial parts both of the Old and of 
the New World. The species of Quassia, Simaruba, and Simaba, arc confined to some 
of the West-India islands, Guiana, and Brazil; but Samadera o f Gaertner, to wliich
M. Adrien de Jussieu has referred Vittmannia, Vahl, and Niota, Lam., is found in 
Madagascar and Java, as well as in Ceylon and the southern parts of India; and on the 
Martaban coast, whence Dr.Wallich obtained his Niota Incida. PI. As. Rar. 2. T. 168.

In the Himalayas, also, there is a representative of this family in Nim a (juassiuuks 
of Dr. Hamilton, referred by Mr. Don to Simaba, but considered by M. Adrien de 
Jussieu as only allied to this family; but from its general appearance, and intensely 
bitter taste of every part, it is too closely allied to be separated, even though the .sta
mens are pentandvous, as in Shnarubal excclsa; the flowers are moreover polygamous, 
the petals erect and greenish-coloured, with the single ovuled ovaries seated in a g>mo- 
base, from the base of M’liich the stamens arise; style separating at top into five 
stigmas, and towards the base into as many styles, each of which enters the correspond
ing ovule, about its middle, while the indihiscent drupes enclo.se seeds, having a mem
branous integument and short radicle retracted between the large fleshy cotyledon.®. 
It was discovered in Nepal by Dr. Hamilton; I have met with it in Gurliwal in valleys, 
and at moderate elevations within the Himalayas, and have also received it from Turanda. 
on-the banks of the Sutlej, which is in more than 31° of N. latitude.

The SimarubecB are as closely allied in botanical characters, as in the possession 
of a similar intense but pure bitterness, diffused over every part, owing to the pre.-tence 
of the bitter principle called (juassine. From the similarity in climate and productions 
of the countries where they grot/, there is no doubt but that all the Quassias and Sima- 
rubas would succeed well in Bengal. But the light-coloured, pure, bitter wood of the 
Himalayan species, is well calculated alone to supply the place of any of the tribe.

India would appear to be the Medyhyama, or central country, botanically, which 
the natives fancy it to be geographically. Thus, we have seen tlie southern parts 
of India, including the Peninsula, Bengal, and the forests of Silhet and Chittagong, 
supporting a tropical vegetation, which in many respects approximates to the flora.® 
of the other equinoctial parts of Asia, as well as of Am erica; while a strip of tro
pical jungle runs up along the southern or plainward base of the Himalayas, neai ly 
to the most northern limits of Hindoostan. The Himalayas themselves we have seen 
supporting a difi'erent vegetation at different elevations:— Indian at the base and witiim

t i l e

    
 



T H E  H I M A L A Y A N  M O U N T A I N S . 159

the valleys; European as we ascend; and almost polar when we reach the summits of 
lofty mountains, which are only for a few months freed from their covering of snow. 
Intermixed with the Indian and European-like Floras, we have many of the genera, 
and even species, which were thought peculiar to China, as fully detailed in the account 
of the Tea-plants, p. 119 to 123, and with these many also of the genera, p. 18, which 
were considered as existing only in North America. O f these, as well as of the others, 
we shall find the instances multiply as we proceed. It is less remarkable to find a great 
resemblance to the Rosaceous Flora of Caubul, for this is a kingdom included within 
the ramifications of the Hindooklioosh, which is but an extension, and not far removed 
from the loftiest part of the Himalayan range. The northern face of the Himalayas,— cut 
off by their lofty and snowy summits from the influence of the tropical rains, enjoying a 
dry, cold, and rarified atmosphere, with a few months of powerful sun, and every where, 
a dry and barren soil, as we learn from Messrs. Turner and Saunders, Mr. Moorcroft, and 
Messrs. Gerard and Herbert,— has a flora bearing the closest resemblance to that of the 
Altai mountains, and of the south of Siberia, v. p. 40, whether we regard the distribu
tion of families or genera, and even of some species. This should correctly be considered 
a.s belonging to the Tatarian rather than to the Himalayan region. At p, 41, it was also 
mentioned that along with these Altai plants, many were found showing an analogy with 
the flora of the south of Europe ; and others, as Cuminum cyminum and Scutellaria orien- 
talls, with that of the Oriental region. This, if space allowed, might easily be more fully 
shewn; but it is unnecessary, as it will be adverted to on a future occasion, as well as in the 
observations on the distribution of the different families of plants. The fact is interesting 
at present, in connection with the observation made a tp . 41, of the external resem
blance between the plants of Kunawur and those of the neighbourhood of Delhi, in 
consequence, it was presumed, of the great aridity of the soil and climate of both 
countries. Here also it is curious to observe, we have many of the plants of the Syrian 
region (v. p. 70) which is characterised by aridity and heat, as that of Tatary is by aridity 
and cold ; but between their floras there is considerable resemblance, and that of India 
do%-e-taiIing between them, may be said to be flanked on its north-western face by this, 
as it is on the south-eastern by the flora of the Syridn region. It will be as well, on 
the present occasion, to allude more fully to the latter fact, in connection with the 
occurrence of the Zygopluillete in this quarter of India.

In comparing the flora of the northern part of India with that of Egypt, it may be 
useful to advert to the observations made by Mr. Brown respecting the accordance of 
the flora of the western coast of Africa with that of India in general, where he remarks 
that “  with the flora of India, that of Congo agrees not only in the proportions of many 
o f its principal families, or in what may be termed the equinoctial relation, but also, 
to a certain degree, in the more extensive genera of which several of these families 
con sist: and there are even about forty .species common to these distant regions that 
this accordance extends over a considerable surface, m ay.be inferred from another 
observation Mr. Brown makes, which is, that from “ 16** N. to 0° S . there is remark
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able uniformity in the vegetation, not only as to the principal natural orders and genera, 
but even to a considerable extent in the species of which it  consists;” and we may 
consequently have an agreement with the flora of India over nearly the same extent: as 
M'e may see by a reference to the flora of Senegal, which Mr. Brown, no doubt, had in 
view. If we examine the first volume of the F h ra  Senegambi^F,— in which, following 
the series in De Candolle’s Prodroraus, forty-five families are treated of, from Ranun- 
culacea to Myrtace^e,—there are only three of which species are not found in the plains 
of India. Of these, Rranktniacea belongs to the flora of the Mediterranean region; 
and of Geranidcea and Siniarubea there are species at the foot of the mountains in 
India. The families consist of 157 genera, of which only forty-six are not found in 
India: a number which might probably be reduced, if we had leisure to examine the 
extent of some of the new genera. Among the species, also, in addition to those enu
merated by Mr. Brown, there are several found equally in India; o f these .some 
probably have been introduced, while the cultivated grains are nearly the same as those 
of India.

Mr. Brown remarks, that there is a certain degree of resemblance between the 
vegetation of the banks of the Congo and that of Madagascar, and the isles of France 
and Bourbon; that the flora of the east coast of Africa is little known; while with that 
of Abyssinia there was little affinity, though some characteristics of Southern Africa 
have been found, as Protea ahyssinica, Pelargoii/um abyssinicum, and Geii/orhiza abris- 
shiica, but “ to the flora of Egypt that of Congo lias still less relation, either in the 
number or proportion of its natural families.”

It has been observed, that owing to the great uniformity of temperature ovtr a 
great extent of Indian territorv-, many of the same plants spread from the southern to 
the most northern parts of the plains of India, so that we have many Peninsular plants 
extending north even a.s far as Delhi, where also it was observed (p. C) there is an 
approximation to the flora of Egypt, as well as to that of the south of Euwpe. On 
consideration, it does not appear remarkable, that the western side of the great 
Gangetic valley should approximate in its flora to that of Egypt, for Cairo and 
Saharunpore are situated nearly in 30® of N. latitude, whence both India and Egypt 
stretch southwards; but the Ganges flowing in the same direction, becomes tropical 
towards its delta, while the Nile, from its northern course, becomes more European 
in its flora the nearer we approach its mouth. Both rivers, or their branches, in the 
upper part of their course, traverse or touch upon the desert, which every where cros.stis 
Asia and Africa in that belt where the sun’s rays, not uttempered by the influence of 
the tropical rains, have the greatest power in drying up the parched and barren 
soil. .In India the desert is found between the Aravalli Mountains, the Jumna, and 
the Indus; and in Egypt every where beyond the valley o f the Nile. From near 
coincidence in latitude, there is great similarity between the temperature at Saha
runpore and at Cairo; but in Egypt, lying open to the Mediterranean, the heat is 
attempered, which in Saharunpore, from its inland situation, would become more

excessive
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excessive than it is, were it not for the accession of the rainy season, which in moderating 
the temperature, also fertilises the country more effectually, because more generally, 
even than the overflowing of the Nile does Egypt. There, on the drying up of the inun
dations, as in India on the cessation of the rains, wheat and barley are sown, and with 
the exception of clover and lupins, nearly the same crops are cultivated as are 
mentioned at p. 10 as constituting the cold weather crops of Northern India. These 
are in both countries gathered in about April; while, analogous to the cultivation of 
India, the winter harvest of Egypt is immediately followed by the sowing of tiie 
summer crops, which depend for their growth solely on irrigation, and consist of rice, 
maize, sorghum, and the other grains which are enumerated as the rain crops of 
India.

The arboreous vegetation of Egypt, consisting chieflyof figs, acacias, tamarisks, with the 
dale and doum palms,— to which have been added Md'ui azedarach, Cassia Jistula, Cordia 
vit/xa, and others,— has great resemblance to that of Northern India; while the fruit-trees 
grown in Lower Egypt are much the same, with the exception chiefly of tlie Chinese 
ones that have been enumerated as growing in the open air at Saharunpore. The species 
common to equinoctial Africa and India have been mentioned by Mr. Brown (Tuckey’s 
Cong-o, p. 478). Some of these are found in the most northern parts of the latter. 
M .D elile  has likewise given a list of the species which are coiiunon to Egypt aud 
Im lia; and at p. 6 of the present work, some additional species were mentioned common 
to those two countries, while the existence of analogous species of Farsetia, Cadaba, 
Linuiia, lias boon adverted to in the observations on the different families. To these 
may be added species of Echinops, Firgitlarhi, FcniiiseUtm, Cenckrus, Trisetum, Fkaiaris, 
together with sucli species as Lpciiim Europesum, Indigofcra paudfoliu, Cassia absus, 
Carthamus oxi/acaiit/ia, iMicrolonchus divaricatus, Fnuica'uria crispa. A single fern is 
enumerated in the flora of Egypt, so one only is found in the neighbourhood of Delhi. 
A t the foot of the hills and in the mountains, other plants are found, which show the 
extension of the Oriental flora to the northern parts of India, as Evhemis cirsioides 
and Cotida (inthcmohks, found in the Deyra Doon, and Carduus nutans. Lappa major, 
Jnrinca? trichokpis, Gynactis si/iapfolia, Carpesium abrolanoides, as well as a species 
of Fyrelhrum, F .  Roylci of M. Do Candolle, in the Himalayas.

Interesting as are these facts in a scientific point of view, they are not less so when 
looked to with regard to their practical application. Fur, as we have seen a resemblance 
to tlie flora aud cultivation of India in general on the western coast of Africa, and 
to those of its northern parts in Egypt, while both these countries have acclimated many 
of its ii.sL'ful productions, so it will be easy to find in it many places suited to the 
production of the different articles for which they themselves are noted; and many cf 
these would be doubly valuable, as the places adapted to their growth are those which 
are the least favourable for the staple articles of Indian commerce.

Thus, /lc«d« verek yielding gum Senegal; and Ptcrocarpus erinaccus the African 
kino ; witii E/ais gidenensis the oil palm ; Adansonia digilata ; Farkia Africuna, the Nilta
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ordouratree Sterculia acuminata, the Kola; and a species of Pentadesma,t?H\eA the 
tallow-tree, might all -be introduced into India: while K haya Henegalenxis, Mamnwa 
A/ricana, and the African teak, to  whatever genus (possibly Dalbergia) it may belong, 
would form additional useful timber trees. Anona Senegalensis, Chrysobalanus Icaco^ 
Sarcocephalus esculentus, Blighia sapida, Parinarium excelsum, C'odarium acutifolium, 
the cream-fruit yielded by one of the Apocynea, and Safu  by one of the Amyriik<t, 
might form useful additions to the fruits of the warmer parts of India; while Unona 
.^hiopica,' Monodora Myristica, and the Amomum yielding M eiagudta pepper, might 
be cultivated as drugs; and as Africa has adopted the use of the Casxuva, and the 
cultivation of Voandezia {Glycine) subterranea, so might they be introduced as articles 
of food into India.

Eastward from Egypt and Nubia, we have the southern parts of Arabia, which %\ cre 
at one time supposed to abound in all the riches of the East, but for which we now k : w  
she was chiefly indebted to her commerce with India. But coffee, its most vain 
indigenous product, if it be not originally a native of Abyssinia, has been most success
fully introduced into the opposite coast of Malabar (v. p. 4); and senna o f excellent 
quality is grown both at Tinnivelly and Saharunpore, separated by more than 20® of 
latitude. The balsam of Gilead and the myrrh-tree, the latter probably, as is the 
former, a species o f Bahamodendron (v. Tei'ebintkacete), might also be cultivated ; as well 
as the best aloes manufactured in many parts of India. This, as well as myrrh, is said 
by Persian authors to be produced in the island of Socotra.

On the other hand, it would not be difficult in the northern parts to grow cotton as 
good as the Egyptian,* and at the same time acclimate some of its useful productions: 
as Acacia nitotica and Seyal, yielding gums superior to that produced in India; the 
different kinds of senna, of which one has already been successfully introduced, as 
well as the date; the doum palm would succeed in every part, ds it does in the Penin
sula; sowould the true sycamore; and Alexandrian clover {Trifoltum A/e-randrintwi), 
(which, as well as Fcnug7'cc, is cultivated for food and fodder) would probably succeed 
better than the European species which I introduced into the Saharunpore Botanic

Garden.

•  While this sheet is passing through the press, I  have had the pleasure of hearing from my friend, Mr. 
Charles Groves, now of Liverpool, that lately four bales of cotton from Bombay, grown in one o f the Com
pany's experknental gardens, bad sold for one shiUing a-pound, which was more than three-fourths of the 
American cotton was selling for. Tliis, he justly  observes, connected with the fact o f Mr. Hughes continuing 
to grow his superior Tinnivelly cotton, is sufficient to settle the point o f India being capable of producing very 
superior cottons. He also mentions a feet, which will be new to many, that merchants give about thirty 
shillings per cwt. for American, and not more than fifteen shillings for East-India rice ; so that, i f  the latter 
were not protected by a duty of fifteen shillings, it would be entirely driven out o f the market. I t  will not 
surely be said, that India is incapable of producing the superior kinds of rice ! But there is one difficulty, and 
that is, India being a great consumer, as w dl as grower, of both rice and cotton; and therefore the beat 
kinds of the former, o r large quantities of the latter, may not be sent to England. It is apposite ami 
not uninteresting to mention, that the present intelligent ruler of Egypt, in lately sending an unlimited 
Older for plants to be sent to him from England, particularly specified the useful plants of Imlia!
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Garden. The Egyptian wheat also {Triticum durum) would be a valuable acquisition, 
as yielding a very abundant crop upon almost sterile soils ; but with these are growing 
some other plants, which promise to be still more useful, if  introduced into India, as the 
olive and the carob tree. The first, extensively cultivated in the driest and hottest 
parts of the south of Europe, as well as in Egypt and in Syria, was seen by Mr. Elphin- 
stone near Caubul: it has grown for many years in the open air in the Botanic Garden 
at Calcutta, and would flourish at Saharunpore, as, according to Delile, “  les vignes, 
les olives, et le.s roses contribuent k la richesse de Fayoum," which is nearly in the 
same latitude. The carob-tree (Cerato/iia siliqud), khurnoob skamee of Persian authors,- 
first suggested (as w ell as the cork-tree) to me by Dr. Lindley, as apparently.well 
suited to the climate of Northern India, would be a particularly valuable acquisition; as, 
seeking its nourishment under-ground, it is independent of surface irrigation. It would 
be available in many places in years of scarcity or of famine, and in ordinary times 
for feeding cattle. That it is very retentive of life we may conclude from a fact men
tioned by M. Bov^, of a tree supposed to be nearly 300 year.s old, which was cut down 
by the French iu their invasion of Egypt; thirty years afterwards, Ibrahim Pacha having 
cleared the ground and sunk wells' in the neighbourhood, the return of moisture induced 
the springing out of some branches, which in three years were from ten to twelve feet 
in height. The abundance of the prodvme of the carob— some trees yielding as much as 
SOO or 900 pounds of fruit or pods—renders these so cheap, that they are eaten by the 
poorest people, and even given to cattle, mules, asses, and horses, in Egypt, Syria, 
and the south of Europe. During the Peninsular war, I am informed by Dr. Lindley 
(who learnt the fact from several officers who had served there), that the horses of the 
British cavalry were often fed, and thrived upon the seeds or beans, as they were there 
called, of the carob-trees. (v. also Loudon Encyc. o f Plants, p. 868.)

But, in fact, the whole of this tract is included in what Mirbel has so well designated 
as the temperate transition zobe, which, commencing at the south of Europe and the 
north of Africa, extending eastwards, includes Asia Minor, Syria, and the Caucasian 
regions ; whence, as we have seen, some representatives of the flora extend even to the 
north of India, with which, in many respects, correspopd the southern parts of Persia 
and Beloochistan, and the country northwards towards Mooltan and Caubul. In the 
northern parts of this zone, as the southern parts of Spain, Italy, and Sicily, and even 
of France and Greece, the sun is powerful, the heat considerable, and the ground 
dry and parched up in summer, with buT a moderate degree of cold in winter. Many 
of the productions are such, that we see them extending to the southern parts of 
the temperate, and some even into the equinoctial zone : as the date, doum, and pal
metto palms,—several Asiatic and African mimosas and acacias,— Melia azedarach. Agave 
Americana, Yucca aloifolia,Aloe perfoUata, Nerium oleander, Lawsonia inermis, Calotropis 
gigantea and procera; and with these are cultivated limes, lemons, and oranges, the 
jujube and pomegranate, with bananas, sugar-cane, sweet potatoes, sorghum, maize, 
millet, and rice.

V 2 But
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But growing with these are many useful plants, of which some might be successfully 
introduced into India, as the olive and carob trees already mentioned ; the laurel and 
sweet bay, manna ash, pistachio, mastick, and Venice turpentine trees; the sp ^ ies of 
Cistus jnelding laudanum, as C. ladanifcrus, and creticus; Styrax offtc'malc yielding 
storax; and the species of Astragalus, from which tragacanth is obtained, as A . vtrm , 
g im m iftr  and creticus: to these might be added, sumach, savine, scammony, and 
colocynth ; while the cork-tree covering the hot and arid plains of Spain, might, with 
the Ilex, Kermes, Dyer’s and Barbary oaks, be grown in the north of India, where 
some of the Himalayan species do not refuse to flourish. The Cactus opuntia has been 
strongly recommended by Colonel Herriott for introduction from the south of Italy to 
the north of India; and it seems well suited to the climate o f the northern provinces; 
where also Poterium spinosum, valued as fodder for cattle, might be a valuable acqui
sition.

Several of the plants enumerated, as the sumach and pistachio, have already been 
introduced into the Saharunpore Botanic Garden, where they grow in the open air, with 
pines, walnuts, poplar, &c. (v. p. 10), and to none of those of the Oriental region Aid the 
climate appear unfavourable ; it may therefore be suited to others, though it would be 
unreasonable to expect that it should be equally so to a l l: but between the mountains 
and the plains, there is reason to suppose that suitable situations may be found for the 
greater number, as will be more apparent from the observations on the distribution ol' 
the natural orders to which they respectively belong. For the very families which occur 
in the highest proportions in the Oriental region, are those which exist in the largest 
numbers in the Author’s Herbarium, formed in the plains and mountains of Northern 
India: a.s Legumhios(e, Conipositsr, Graminea, Cyperacece, LabiatO’, Crucifcrce, Rosacea:, 
Umbellifera:, Ranunculacca:, Caryophyllea, Boraginca, and Genliancit. In the plains 
there are numerous species of Eiiphorbiacece, Malvacea, and CacurbitucecE.

The extent to which the accUinitation of plants may be'carried, or the benefit which 
maybe derived, it is at present difficult to conceive, for not many years have elajxsed since 
true principles have even in England been applied to the subject, where, as my friend 
Dr. Graham expresses it, “ every rare plant was supposed to require h e a t a n d  now tlie 
gardens and shrubberies are adorned with the richest varieties, and all intelligent culti
vators seek for plants from congenial climates. India, open by sea to tlie productions 
of South America, has already possessed herself of such, as the guava, custard-apple, 
pine-apple, tobacco, maize, capsicum, and others, M’hich appear as much at home as 
its native productions; but the difficulty of communication on the north, and the nature 
of the countries and people which intervene, are sufficient to account for the few 
productions of the Oriental region which have travelled southward. It is fortunate 
that the Honourable Company’s Botanic Garden at Saharunpore, with a nursery in the 
Hills, is so favourably situated for carrying on the experiments necessary fur the accli- 
m'tation of the useful plants of this region; which uo doubt the present zealous super
intendent, Dr. Falconer, will carry into execution, as the means are aftbrded or oppor

tunities
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tuiiities offer. Such experiments, though they can be extensively or beneficially carried 
on only when the climate and natural products of a country have been ascertained, 
are well calculated to convince those who, unacquainted with a subject, are yet inclined 
to question its utility; and though incapable of appreciating the worth of the information 
obtained, or the truth or error of the inferences deduced, yet consider themselves fully 
qualified to pronounce upon their value. But the botanist, contemplating his science in 
all the bearings with which modern improvements have invested it, in examining the 
peculiarities of a new vegetation, ascertains also what it is capable of yielding useful 
to man, either as diet, in medicine, or in the arts ; and connecting structure with the 
climate in which it is found, infers, with almost unerring certainty, for what useful 
piodiictious of other countries it is particularly adapted : and has thus the gratification 
<d'contributing at once towards tlic perfecting of his science, and pointing to the means 
Ibr inqwoving the resources of the country for the benefit of which his investigations 
ai'C, in tlte first instance, especially intended.

52. O C H N A C E^.
Tlie plants of this small family, allied to Simaruheer, are found in the hot parts of 

Soutli America, as well as of Africa, and in the islands of Madagascar and Mauritius; 
whence we trace them into Ceylon and the Indian Peninsula, and across the ocean lo 
.Vnibia, wliicli participates with India in many of the same genera. On the eastern 
side of the Bay of Bengal, we have them running up the Malayan Peninsula to Silhet, 
where Ochna squarmsa is found, as well as at Prome and in the Indian Peninsula; and 
still liigher we have, as frequently noticed, a diminutive species of a tropical genus as 
we proceed northwards. This, O. pumila. Ham., which is probably the same as both
O. iutno and O. Iiiunilis, is found at Goruckpore ; but in gardens, O.sijuarrosa succeeds 
in the open air as far as Saharunpore. In the Peninsula the species of Gomphia 
prevail with Odnui.

The plants of this family possess but little sensible property ; but that little is of a 
l)it(er and rather astringent nature, so that some of the species are employed as tonics.

53. CORIARIE.E. ^

This family, consisting of a single genus, and of but few species, has a very wide 
distribution, single species occurring in very dift'erent parts of the world ; as one in the 
south of Europe and north of Africa, another in New Zealand, a third in Mexico, and a 
fourth in the Himalayas, with the remaining four species in Peru ; so that few inferences 
can l>e drawn from their distribution, except that they require a cool climate.

The lliiiuilayau species, C. Nepatensia, has been figured by Dr.Wallich in PI. As. 
Kur. t. ; and there is a representation of both the male and female plant in No. 71 
ijf the series of drawings made by the Honourable Company's painters while under my 
direction. This species, originally found in Nepal, is common at Mussooree, from
5,000 to 7,000 feet of elevation, to which, from its abundance, it has given its own 
name Muxsooree.
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M. De Candolle having considered all the floral envelopes as calyx. Professor 
Lindley remarks, “ I do not see upon what principle, either o f structure or analogy 
and the inner row of sepals, narrower than the outer, appear to all intents to be petals as 
much as the others are sepals, as all are modifications of the same substance. In the 
Himalayan species—which is polygamous, if not dieecious— there are in the male 
flowers five sepals and ten stamens, with the rudiments of the five pistils; in the female 
flower there are five sepals, alternating with an inner row of five narrow petals, which 
again alternate with five imperfect stamens, the whole surrounding five well-developed 

. pistils.'
The pseudo-berry, or fruit formed by the junction of the several pistils, is frequently 

eaten in the h ills; though that of the European species is considered poisonous, when 
taken in any quantity. I t  is related that several soldiers of the French army in Cata
lonia were affected by eating them : fifteen became stupified and three died. (v. Lindley 
and F^e.) C.myrtifoUa, rich in tannin, is used in Europe by dyers for staining black ; 
and C. ruscifolia, in Chili. The stems and leaves of the former are also considered 
pernicious; those of C. myrtifolia have unfortunately in France been employed to adul
terate senna-leaves, and have produced fatal consequences, where these have been 
prescribed, (v. F^e.)

B. CALYCIFLOR/E.

As the foregoing families belong to M. D e Candolle’s great sub-class of Jlialamiflors, 
so do the following to his CalycifiorcE :

54. C E LA STR IN E^.

This order, separated from llhawnca, with which it was formerly united, may be 
readily distinguished by its alternate stamens, imbricate calyx, and hypogynoms disk. 
It is related to Euphorbiacea; hence, in unexamined herbaria, plants of the one order 
are apt to be referred to the other. By M. Brongniart it is considered to be allied to
Malpigkiacece, through Hippocrateacea.

In  Celastrima, M . De Candolle has included the I lic  i n e ê o f  M . Brongniart, and the 
S t a p h t l e a c e .® of Dr. Lindley; the latter distinguished by their opposite and pinnate 
.stipulate leaves, and indicating an affinity between Cdasirinea and Saphidacece. Of 
these, the species of Staphylea are single species distributed in the south of Europe, in 
North America, and Peru; one species has also been found in Japan and in the Hima
layas. The latter, the S. Ernodi of Dr.Wallich, was procured by him from Sriiiuggur;
I have found it on Urukta, about 7,000 feet o f elevation, also near Burkote, and have had 
it brought me from near Peer Punjab Turpima, of which the original species is a native 
of .St, Domingo and the mountains of Mexico, has been ascertained to be identical with 
the Dalrymplea of Dr. Roxburgh, of which the original species, D .  now T. pom/era,was 
found in Silhet, and the second, D . Ncpalenuls, in Nepal, as w ell as in the Peninsula. A 
species of this genus has also, as I learnt from Mr. Arnott, been obtained from near

Canton,
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Canton, and serves, with numerous others, to show the analogy in vegetation between 
the southern parts of China and India, as mentioned at p. 122 ; and with the flora of the 
latter, the jungly base of Nepal, as we have frequently seen, is almost identical; while 
the existence of Staphylea in Japan, and at moderate elevations in the Himalayas, is an 
additional instance of their correspondence in vegetation.

O f the Euonymea or true Celastrinea, Emnymus having almost the distribution ot 
Staphyka, occurs also in the Himalayas in considerable numbers.' Of the eight species 
enumerated by Dr. W^allich, seven are found to the northward of the Ganges; E. Hamil- 
toniana, in the Deyra Boon, according to Dr.Wallich, and E.tingens, echinata, and 
vagans, at moderate elevations, as from 5,000 to 7,000 feet. E . ptndula. Wall., consi
dered by some botanists to be identical with E . Japonka, is found in similar localities; 
but E .fr ig id a  and jimbriata occur only on such localities as Choor and Urukta, a1 
about 8,000 feet of elevation. E . Qacerm, Don) grandiftora. Wall. PI. As. Ear. t. 254, 
is found in Nepal and Kemaon, and E. ? t/ie<s/olia on Chirraponjee. Other species are 
found on the other mountains of Silhet, and two on those of the Peninsula. This if- 
another of the genera, which shows the analogy in vegetation between Japan and parts 
of China with the Himalayas.

The species of Cdastrus found in warm parts of the world, occur also in India, in the 
Peninsula, and along the foot of hills. The Nepal species, C. dependens, rufa, stylosa, 
and ?ieglccta, are probably found in valleys, as I have never seen any of the species in 
other situation.s. C. nutans occurs in the Deyra Boon and Kheree Pass, and C. Royleanus, 
in the latter, and near the Suen Range. To these, another species, C. spinosus noh. 
Ic. ined. t. 73, may he added from, similar localities. With C. nutans is also found in 
the Deyra Boon Ela'odendron (Nerija, Roxb.) dichotomum, both of which also occur in 
the most southern parts of India. In addition to these, Dr.Wallich has formed two 
new genera : K u n  imia, allied to Maytenus, and Microtropis, of Dr. Roxburgh’s Euony- 
iiius garemfolia; but neithei' of these extend further north than Silhet.

Of the Ilicinece,— placed here by M. De Candolle, but considered by M. Brongniart 
more allied to Ehaiacea, among the Monopetak<f,— species of the genus from which the 
order has been named exist in most parts of the wor|d in mountainous and coo! situ
ations ; so Ilex  d'lpyrcna is common at Mussooree, and every where in the Himalayas, 
bearing very close resemblance to the common holly, especially when covered with its 
clusters of scarlet berries in November and December. I .  ei’ce/M, Wall. N. 4328,—which 
has, however, been also referred to Cassine and to Prinos,—is also found in Nepal and 
Kemaon ; and at Mussooree another lofty species, I .  serrata, nob.

The properties of the plants of Celastrinecc have not been much investigated, but an 
acrid principle has been detected, which acts with more or less activity in diSerent 
species; and the seeds of several yield oil, which is .used for burning. That of Celastrus 
nutans is said, in India, to be of a stimulant nature, and used in medicine. The bark 
of Euonymus tmgem  is in the inside of a beautiful light yellow colour, similar to that of 
some of the nearly allied genus Rham nus; it is used to mark the tika on the forehead of

Hindoos;
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Hindoos; and might be employed as a dye. I was informed by Sir Charles Grey, on his 
return from Simla, that it is also considered useful in diseases of the eye. The leaves 

of Cdasinis edulis, tiJli Icat of the Arabs, cultivated with the coffee, would appear 
from Forskal’s account to be o f a stimulating nature. The wood of the several species of 
Evonymus might be used for the same purposes as that of the spindle-tree is in Europe.

Of the Ilicinea, the holly is well known to be employed for making bird-lime, as some 
of the figs are in India; and the genus is remarkable for containing the Ilex para- 
guariensis, or mat^-tree, which produces tlie famous Paraguay tea, now an article of 
considerable South American commerce, for which, if it was thought desirable, a suitable 
locality might no doubt be found within the Indian territories. The Ilex  vomitoria is 
considered to be tonic, inebriating, and in larger doses emetic; while P rim s verticil- 
lotus is accounted in North America a powerful febrifuge.

E n o n y m u s  e c h in a ta . Wall. v. FI. Ind. ed. Wall. 2. p. 410. Hooker Bot. Mag. t. 9,767. Tab. 31. 
f. ]. (fl.) The flowers ; (6.) the same reversed ; (e.) capsule cut transversely; (d.) the seed enveloped 
in the arillus; {e .f.) the same with (he latter opened.

55. RHAMNEiE.

The true llhamnece. are, like the Celasirhica, allied to Euphorhiaccce. M. Brongniart 
remarks, that if we consider the insertion of stamens the most important distinction of 
plants, they will come among polypetalous orders with perigynous stamens, nearest to 
Pomaceec; but if this be left out of consideration, they will be found to have many 
characters in common with Byttneriacece.

Uhamvea: are found in almost every part of the globe within the tenjperate and equi
noctial zones, and the different genera affect respectively cool and warm situations. 
Thus Zizyphus is found chiefly in the latter, from the equator to the north of Africa and 
Syria, and southwards to the Cape of Good H ope; every where in the plains of India, 
and also in the Himalaya.^, but only within the valleys. Z.Jkxuosa, which Dr.Wallich 
describes from the neighbourhood of Gossainthan, I have also receipted from the foot of 
mountains towards Cashmere; but in the valleys of Gurhwal and Sirmore, Z . acuminata 
is found, as well as Z . mauritiana? NearKheree there is Z . anoplia, with a new species, 
Z. hhunder; but in the plains of N . India, Z .jujuba  is the most common species. Near 
Delhi, and on the bank.s of Ihe Jumna, Z . ccnoplia is found, as well as Z. napeca, Roxb. 
In the .mountainous country from Shergliatty to Roghonautpore, Z. {latifolia, Roxb.) 
rugosa and xylopyra are common with some new species, as Z. Ham., and
Mirzaporieyms, nob. Gouania, a genus found in the West-Indies and South America, 
extends in India from the Peninsula to the Deyra Boon, where G. kptostacbya is found, 
with another Peninsular plant, Ventilago maderaspalana. Dr.Wallich has al.so a Gouania 
nepaknsis; and G. lanceolata is common about Hurdwar, near Saharunpore, and also at 
Delhi, according to Dr.Wallich. Ceanothus, as formerly constituted, is another genus 
found in warm parts of the world, but as now restricted, chiefly in Mexico and North 
America. Ceanothus, now Colubrina Asiatica, is found in the Indian and Malayan Penin
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sulas; and Scuiia indica, which includes Ceanothus zeylanicus and circumsdnsus, is not 
mentioned out of the former. Dr.Wallich has, however, two Nepal species, C. nepalensis 
and C. triquetra ; the latter, with the exception of the eraarginate petals, agreeing with 
the character of Sciitia, extends from Kemaon to the Deyra Boon and to Mussooree, at 
(5,500 feet of elevation, as well as to many parts of the hills. C. vemsus, nob., is found at 
Nagkanda. Hovenia dulcis is common to India, China, and the Himalayas, and is 
certainly indigenous in the latter, as I have found it wild in the woods about Mussooree, 
at 6,500 feet of elevation. Berchemia and Hageretia, genera common to China and 
North America, with species of the latter, also in South America, are both found in 
India and at the foot of the Himalayas. B . parvjflora in the Peninsula; B.jiavescens 
towards Gossainthan ; B.Jloribunda, in Nepal and Kemaon ; and B- of which the 
fruit is that of the genus, is found in the low and sheltered valley of Sahun.satlhava, as well 
as in the Kheree Pass. Sageretia oppositifolia and ramosn, are found in Nepal; of these the 
former extends to the Deyra Boon. Paliums, found in Syria and the south of Europe, 
has also a species, P . virgatus, Don. Bot. Mag. t. 2,535, in Nepal, where lihamnus, a 
genus of very wide distribution, has also a representative. This, the R . virgatus of 
Dr. Roxburgh, is common in both Kemaon and Gurhwal. At Mussooree, it is found 
at 0,500 feet of elevation ; where also R . rupestris, nob., is common ; while another nevv 
species, R . purpureus, is found at Simla, and on the sides of Choor.

The berries of one species of Rhammes, or buckthorn, have long been known from 
their cathartic nature : this property is participated in by those of other species, as well 
a.s by their inner bark  ̂ The berries of R . cutharlicus, wfcctorius, saxatUis, and ampg- 
dalinus, knowm as French and Turkey berries, gratnes d’A^ig^on and gravies jannes, 
also furnish a colour, which varies from yellow to green. This M. Brongniart supposes 
is owing rather to different degrees of ripeness than to essential differcncc.s in nature; 
it is probable, therefore, that the Himalayan species, especially R . virgatus, so common 
everywhere, and so loaded with berries, might form an effectual substitute, and be 
useful as a dye in the country, or serve as an additional article of commerce. The fruit 
of Zizyphns, on lire contrary, is of an edible nature, frequently sub-acid, pleasant-tastcd, 
and nourishing. This is an anomaly not unfrequently presented, M. Brongniart re
marks, by the fleshy part of the fruit, when every other part of two plants may agree in 
possessing the same propertie.«, as for instance, the peach and almond. 7j . vidgaris, or 
jujube, introduced from Syria, is cultivated in the south of Europe for its plcasant-tasted 
fruit; the long-famed Z. lotus, in Africa, and Z . spina christi, in Syria, afford edible 
fruit in their respective countries; so in India and China, Z . jujuba, nitida, napeca, 
Roxb., and other species, yield a fruit, which is much eaten by the natives of these coun
tries. Tlic first with round fruit is the most common species in the jungles of Northern 
India, but in the gardens there is a variety or distinct species, with oblong fruit, 
which attains a considerable size, and when grafted, yields a very pleasant-tastcd fruit, 
called ber, which may be styled the Indian jujube. In Persian works, berree d.x\H jharrcv 
are said to be its Hindoostanee ; kinar and khiai its Persian ; nebhek and sldr its Arabic
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names ; the two latter, as we Jearti from several authors, are in Arabia and Africa 
applied to Z . lotus and Z. spinachristi. The fruit of the wild kind is dried and powdered, 
as was done with the lotus of the Lotophagi: this powder, in Arabic, is called suvekoon- 
nehhck; in Persian, arud-i-kinar; and in Hindee, ber-choonec. This kind bears a kind 
of lac, in Northern India called berec-ke-Uikh, which is used for dyeing- leather, cotton, 
and silk. Some of the species of this order are said to possess astringent leaves, and 
some are remarkable for the denseness and goodness of their wood.

56. SA M Y DE^.

This order is placed in Dichlamydea by M. De Candolle, though the flowers of all 
the species are apetalous; it ought therefore to be removed to Monochlamijdea, to 
preserve the principle of arrangement, as it is not particularly allied to the families 
near which it is placed; plants belonging to it may be easily distinguished by their 
leaves liaving a mixture of round and linear pellucid dots. They are found only in the 
warm parts of the world, as in the West-India Islands, Mexico, and Soutli America; 
in Asia, we have them in Java, Ceylon, and Penang, extending into the Peninsula of 
India, and from Silhet up to the banks of the Jumna. The distribution of the Indian 
species is, however, difficult to ascertain, as the leaves of each vary so much at different 
ages, and the specimens in the East-India Herbarium show them generally only at one 
age, and without fruit.

Casearia vareca, lloxb., seems to be confined to Goalpara and Silhet. C. cheda, nob., 
an C. piscidia 1 Hb. Hum., is found with C. tommtosa and C.paucijiora, nob., in the 
Boon and valleys within the hills. Another species, with smooth leaves, is found in 
the valleys, near the Choor, C. aliufolia, m  C. Hamiltoiiii.'WdW. In the central 
range, on the line of the great military road, C.canziala, Hb.Ham., referred by Dr. 
Wallich to C. ovata, is common.

The leaves of some of the species are said to be astringent, but of one species are 
eaten by the natives of India, according to Dr. Roxburgh.

,57. IIOMALINEAi.

Of the HomaUnea, found only in warm parts of the world, species of Bladiwdha are 
alone found in India. This genus, found in tlie African islands of Mauritius and Mada
gascar, as well as in Java, extends upwards along the Malayan Peninsula, and the 
tropical jungle at the base of the Himalaya, as far as Nepal, where B . nepalens'ts is 
found ; but which I have not met with further north.

58. CHAILLETIACE^.

Of tljis small order, found in Guiana, Sierra Leone, Madagascar, and the island of 
Timor, there are no indications in India, as No. 4,038 and 7,443 of the East-Indian 
Herbarium, referred here by Mr. Brown, arc only found in the Malayan Peninsula.

50. A q o ic a r ix k .i:.
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59. AQUILARI^■EiE.

This order, consisting of but few genera and species, and these found chiefly in the 
Indo-Chinese territories, hardlj”̂ admits of notice in the present work, though one species 
extends northwards as far as the forests of Silhet, were it not for the opportunity of 
publishing a drawing of Dr. Hamilton’s, from the collection of the East-India Company, 
of the tree which yields one at least of the kinds of Agallochum of the ancients. This 
has long been traced to India, Malacca, Siam, and Cochin-china. Loureiro is confident 
that all the kinds of true aloes-wood, especially the most valuable, called Calanibac, 

was produced by Ids Alofxi/lum  Agallochum, which he places in the Linnean class and 
order, Dccandria Alonogynia, and which De Candolle refers to the natural family of 
Leguminosce. This tree grows in the lofty mountains of Cochin-china, called Cham- 
pava, in IS"' of N. latitude, near the great river Lavum  (Mei-kong ?) which flows 
between Cochin-china and the Laos. From the positive testimony of Loureiro, as 
well as from the information obtained from the Siamese by my late friend, Mr. Fin- 
layson, when at Chantibond, that the Calambac and Agi/a-wood were produced by 
totally different trees, it is more than probable that the Aloexylnm  of Loureiro jiroduces 
one, perhaps the most valuable, kind oA Agallochum. But it is remarkable, that in 
both trees, the fragrance is asserted to be the effect of disease; but as Mr. FinIay.son 
says, “ the opinion may well be called in question,” especially, as in examining tlie 
structure of sound agila-wood under the microscope, the cells may be observed filled 
Avith the fragrant resinous secretion. E.rccecaria Agallochum, of the natural order of 
Ettphorbiacea:, is another tree, which, on the authority of Rumphius, is said to pro
duce a kind of aloes-wood. M. F6e,who has seen a genuine specimen of the wood 
of this tree, states that its fragrance cannot be compared with that of the AgaUo- 
(hw u  of Loureiro, which, moreover, does not present on its transverse section, the 
mouths of the ducts which , are so con.spicuous in the wood of E xcaxaria .

A third kind of Agallochum  or aloes-wood, and that Avhich is the best known has long 
been imported bj-- Europeans from Malacca and tlic kingdom of Siam. Of tiii.s, no 
doubt, the Malay name agila, has given origin to the terms aquila and eagle-wood, 
jiarticularlj’’ as the Portuguese, the first direct importers, called it pao-d'agUa. Tl:e 
Sanscrit name aguru is very similar to the Malayan, and has been converted in India 
into (iggur, ugoor, and v g g u r. The Arabic names are said to vary from (galugcn  and 
oyaloogi to ulfakh and unjugion. In Persian works on Materia Medica, three kinds are 
described under the names of, Aod-i-^nnnooduree. 2. Aod-i-hindee. 3. Aod-i-chince 

In the bazars, in making a collection of the articles of the Indian Materia Medica 
I obtained three kinds. 1. Aod-i-hbidcc. 2. A kind obtained by commerce from Surat 
which, however, does not appear to differ essentially from the third kind, Aod-i-kim an  

This is probably the Al-cemericum  (this word differing only in having the Arabic artick 
as a ju'cfix) mentioned by Aboo-Hanifa, as quoted by Serapion in Mathiolu.s (Comment 
in Din.sc.) and which has probably been derived from the name of some ])lace, as wi
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learn from Malte Brun, that “ on the frontier of Pegu, there is said to be a considerable 
town, called Cambouri (in other works, probably, the same place is called Kamar) the 
seat of a great commerce in eagle-wood, ivory, and rhinoceros’ horns, and from, this 
comes the finest varnish.” {Mod. Trav., Birmah and Siam, p.300.) In Persian works, 
it is stated, that the Greek name, more particularly applied to aod-i-kimaree, of this 
inct'nse-wood, aod-i-bukhoor is agallohhee, which is no doubt intended for the 
of Diosc. 1. c. 21.

Having ascertained the native names, and the article nowin use, to which the trans
lators into Arabic applied the Greek name, it remains to identify the tree which produces 
the Malayan and Indian Agallockum. M. Sonnerat, in his second voyage to India, 
obtained specimens of a tree which was supposed to afford the true Bois d 'Atgk. Of 
this he presented a branch to Lamarck without fructification, but accompanied by a 
small drawing of the flower and fruit, which are those probably figured at T. 376 of the 
Illustrations, and from which mo.st probably the generic character was drawn up. This, 
M. Lamarck, under the description of Bois d'Aloes, Agallochum offieinarum. Bauh. Pin. 
393, says has great resemblance to the Agallockum secundarhm of Rumphius, Hort. 
Amb. 2, t. 10, as well a.s to the Sinkoo of Kaempfer, 903, and has called it Garo de 
Alolacca, Aquilaria iMolaccensis. A . ovata Cav. diss. 7, p. 377, t. 224.

Dr. Roxburgh, in describing his Aquilaria Agallocha, states, that it is an immense 
tree, a native of the mountainous parts east and south of Silhet, in about the latitude of 
24 to 25° N., which flowers in April, and ripens its seed in August, and that it affords 
the veal Calambac or Agallochum of the ancients; adding, there seems more reason to 
conclude that it was carried to China from our eastern frontier, than to suppose it was 
carried from Cochin-china, where it was always in great demand. Small quantities 
are sometimes imported into Calcutta by Siam from the eastward ; but such is always 
deemed inferior to that of Silhet. From Aboo-Hanifa, it is also stated, 1. c. “ Agallochum 
v'erum India mittit pimstantissimum.” Thriving plants. Dr. Roxburgh further states, 
“ of the Gara dc JHalacca, received from that place, are now in the Botanic Garden, and 
so exactly like plants of the same age and size of our species, that tltey cannot be 
distinguished;” but as the Malacca^lant had not then flowered. Dr. Roxburgh was 
unable to determine whether they corresponded in every respect; until then, he 
says, we may be allowed to consider the above A. ovata as another species of the 
genus.

Dr. Buchanan Hamilton, in his investigation of the eastern frontier of Bengal, also 
met with this plant near Goalpara, v. Wall. Cat. 7,250. c., which he considered to be 
t\iQ Agallochum offieinarum, this name is affixed both to his specimens and drawing.
Dr.Wallich also obtained specimens of the same tree from Silhet, by means of his plant 
collectors, v. Cat. 7,250. a . ; and I am informed by Dr. Lindley, that he also was deci
dedly of opinion, that it produces the eagle or aloe-wood of comnjerce, an opinion of 
the more value, as Dr.Wallich had opportunities of visiting the countries eastward oi 
Bengal. The .specimens of this plant having been distributed to different botanists
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by the liberality of the East-India Company, Dr. Lindley had an opportunity of exa
mining the fructification, of which he has given the most correct description in his 
valuable Introd. to the Natural System, p. 77, and has with his usual liberality favoured 
me with the dissections 'which accompany the figure from Dr. Hamilton’s drawings. •

It is much to be regretted, that Mr. Finlayson, in his visit to Siam, was unable to 
obtain specimens of the tree producing the agila-wood, as he would not probably have 
referred even in his unrevised journal, to both Roxburgh and Loureiro for the botanical 
descriptions of the plant, as there is no doubt, from microscopical examination of the 
wood, that the several kinds of Agallochum must be the produce of different genera. 
But it is remarkable how nearly the plant which affords the Calamhac of Cochin- 
china approaches in its locality to that from which the agila-wood of Chantibond is 
obtained, as the latter is nearly in the latitude, and (taking the Mei-kong as the great 
river alluded to) also in the longitude assigned by Loureiro to the Calambac (v. Supra ;) 
and “ the agila-wood of Chantibond is reckoned among the best, and only equalled by 
that of Cochin-china.” (Finl. p. 258.) It is there called nuga-mai ?ccid mai-hoam, also 
kisna, Macul. Diet, of Commerce, where it is stated that it is produced in the greatest 
quantity and perfection in the countries and islands on the east coast of the Gulf of 
Siam.

Mr. Finlayson informs us, that the consumption of this higbly-odoriferous substance 
is very considerable, even in Siam, but, the greatest part is exported to China. The 
consumption in the latter is extensive, though used chiefly in a very economical mode : 
the wood being reduced to a fine powder, and mixed with a gummy substance, is laid 
over a small slip of soft wood, about the size of a bull-rush, so as to form a pretty thick 
coating. These are lighted in their temples, and give out a feeble but grateful perfume. 
We are informed by M.M. Herat and Delens, that the aloe or eagle-wood was burned 
as incense by ^(apolcon in the imperial palace.

In conclusion, it may be stated that I agree with Mr. Finlayson in considering that 
there does not appear sufficient foundation for the hearsay opinion of the odoriferous 
principle of agila-wood being the effect of disease. Pieces of apparently the most 
sound wood display the cells gorged with the fragrant resin, which is most probably 
deposited in the largest quantities in the internal central wood, the amount of whicii 
may therefore <lepend upon age and a favourable soil ; but this can only be ascertained 
by observation on living trees. Should this explanation be correct, the result would 
be to prove the practicability of culiivatiiig this tree more extensively on our eastern 
frontier with an assurance of a favourable result, and prove the utility of minute 
observations of a scientific nature, even by the practical deductions to which they lead.

A q u ila r ia  A g a lh c h a ; Roxb. FI. Ind. 2. p. 423. W all. Cat. 7250. v. Tab. 13(5. f. 1.—(a.) A branch 
in flower, ( i .)  Ditto with unripe fruit from Dr. Ilamilton’s drawings, (r .) An expanded flower, 
shewing the downy surface of the calyx, and its five reiicxed segments; together ^ îth the ten woolly 
scales which arise from its orifice, and the stamens which alternate with them, (d.) The same, cut 
open, the pistil being abstracted. From this it is seen that the inside of the calyx is lined with the ten 
scaly woolly processes, wliicli are free at their upper extremity, as shewn at fig, c. but \'hich adhere to
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the calyx throughout tlie remainder of their length ; alternating 'Wth them, and forming an inner series, 
are the ten stamens, the filaments of which adhere to the sides of the calyx, and separate the bases of the 
scales hy elevated naked lines; the anthers originate nearly from the sinus of the faucial scales, a 
very short portion only of the filaments being free, (e.) A  section of the pistil. Tlie stigma is an 
orbicular fungous body, slightly depressed in the middle, and very like that of some T hym el< s< s; it 
communicates, by means of a very short style, with the o\'ary, which is woolly and one-celled, (two- 
celled in Roxb.) ; its ventral suture projects into its cavity in the form of a thin plate, froin’cacli side of 
which hangs a suspended ovule. (/.) Represents one of these ovules, which has a plano-i-onvex figure, 
and is extended into a thin membrane along the whole of the convex side which is next the placenta ; 
it is produced downwards into a taper horn, at the point of which it is to he presumed is the foramen ; 
upwards it is gradually rounded off.—I am indebted to my friend, Dr. Lindley, for this description, as 
^^cll as for tlie drawings of his dissections.

60. T E R E B m T H A C E ^ .

The Tcrebmthacecc of Ju.ssieu have been divided by modern botani.?ts into several orders, 
such as AnacardiecE, SumachhKE, Spondiaccfc, Burseracea, Aimir'idece, and Connaracecc. 
The last appearing to be closely allied to Oj:alide<z, has been already mentioned, and 
the remainder being so closely related to one another, and participating in many of the 
same properties, and having mucii the same geographical distribution, it is most conve
nient to treat of them as one whole, whether this be considered as an order containing 
several tribes, or as a class where these will be elevated to tlie rank of separate familie.s.

The genera of TercbinthacecE, peculiar to India, are Semccarpiis, Buchaiiania, Bos- 
wdlia, Odhia, Sabia, Pygeum, Syndesmis, Holi^arna, and Mclamrrheea. Of these the 
four last arc confined to southern parts, as the forests of Silhet and the Malayan Penin
sula, while all the others are found in the most northern parts of India, at the foot of, 
and at moderate elevations on the Himalayas; Sabia alone is found at a consi
derable height, with species of Rhus, which we know' extends northwards to the south 
of Europe, and southwards to the Cape of Good Hope: it is also found in China, and 
in North as well as in South America. Being thus a genus of considerable distribution, 
it i.s not confined to the Himalayas, but occurs also in'the Peninsula of India, of 
which one of the species, R . Alysorcnsis, extends up to the neighbourhood of 
Delhi. Mang'iftra and Ganiga are likewise genera found in northern parts, whence they 
extend southwards, the former to the island of Mauritius, and the latter to that of 
Madagascar. Protumi and Canurium, confined to the southern parts of India, extend 
into the Indian Archipelago, and the latter into China. Balsamodendrm is common to 
Arabia, Abyssinia, and India; while Anacardiurn, Spondias, Idea, and Amyr\.d. are 
common to South America, and to both the West and East Indies. The last is 
mentioned with doubt, as most of Dr. Roxburgh’s species have been removed to other 
genera.

The species of these genera, which show themselves in the most northern parts, as in 
the Dcyra and Kyarda valleys and lower hills, arc Sericcdrpus cuudfolhim, very closely 
allied to S. Anacardhnn, Buchaiiaiiia Uitifolia, Odina Wodier, Spo7idias vmngfei'a, Bos- 
Kdllaglabra, and Garugapinnata. The mangoe attains its full size, and ripens excel
lent fruit in the latitude of Saharunpore and at Kiratia. The tree thrives as high as
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4,000 feet at Nahn, but does not ripen its fruit. I know not how much further north it 
extends, but have heard that the fruit does not ripen at Lahore. The species which 
have been mentioned, are those which are found in most parts of India, in the jungly 
tract along the foot of the Himalayas, in the forests of the central range of mountains, 
as well as in those of the Peninsulas. In the forests of Silhet and Chittagong, other 
species are prevalent, as Holigarna racernosa and longifoUa, Melanorrhaa imtata, species 
of Canarium, Bursera serrate. Wall., {Schhms niara and Benghalensis, of Hb. Ham.) 
referred by W. and A. to Idea , Balsamodendron commiphora, and Pygeim  acuminatum. 
Species of Syndesmis have as yet only been found in Tavoy and Penang; Anacardhim 
occidentale occurs only in the islands, but is cultivated in the Peninsula, where species 
of Protimn are alone found.

Sabia, Colebr., is one of the new genera which is found in Silhet and Nepal, ex
tending northwards to the vicinity of the Ruenka lake, and also to the valleys on the 
sides of Urukta. This would be the only plant of the order at any considerable ele
vation in these mountains, if it was not for the prevalence of the genus Rhus, of which 
several species are found here, and are very common. 11. parviflora, Roxb., is that 
which is found at the lowest elevations. R .  velutina, Wall., is so nearly allied to
R . cotinus, that some of its smooth-leaved varieties might be referred to it ; of wliich 
Caucasus is at present the most southern-known distribution. R . kakraswgee, nob., 
{R . acuminata, D. C. 1) which, by Dr.Wallich, has been united with R .  succedanea; and 
of which the horn-like excrescences, formed probably in consequence of the deposition 
of the ova of some insect, have long formed a famed article of Hindoo medicine, is 
found in the Deyra Boon, and every where in the hills, at moderate elevations.

The other species are closely allied to those found in Japan. Thus, R. vernidftra, 
D.C. includes both the Japan plant, sits of Kterapfer, and Dr.Wallich’s 
foUa, found in Nepal, Kemaon, and every where in Giiihwal. R . Buckiamda, Roxb., 
is so closely allied to the Java and Japan R . semi-alata, as to have been united with it 
by D. C., though it has been again separated by Dr.Wallich.

The different groups or families into which the Terebbithacea: have been divided, have 
a considerable resemblance in the nature of their products. These have been .shortly 
summed up in the excellent work of M. Fee, as consisting, 1st, of fixed oil in the 
almonds of the seeds ; 2d, essential oil. which is combined witli resin in the turpentine 
of the pistacias : 3d, resin, which Hows naturally, or from artificial openings made in 
the trunks of the greater number of species ; 4tli, gum, which is seldom found pure, 
but frequently combined with the resin, as in myrrli, &c.

The Burscracece include the plants yiLdding the most valuable products, wliich have 
long been articles of great commercial impovlance. Tims, the P>alsamodeiidron (^Amyris) 
Gilcadense, or balsam of Gilcacl-Uee, known in the Rust by the name of Balcs.san, bus 
long been accounted one of the riches of Arabia, whence, or from Abyssinia, its native 
country, according to Bruce, it was at an early period taken into Syria. It has also 
been introduced into the Botanic Garden at (ailcutta, as well as into the Peninsula of

India.

    
 



17G I L L U S T R A T I O N S  O F  T H E  B O T A N Y  O F \Terehinthacea.

India. B .  O p o h a ls a m u m , to which M. Kunth more particularly refers the B a k s s a n  of 
Bruce, and the figure of P r o s p e r  A l p i n u s ,  is perhaps only a variety of the former, 
affording a similar product. B .  { A m p r i s ,  Forsk.) K a t a f  and K a f a l ,  are also nearly 
allied, if not identical species; both are natives of Arabia, and both give out a most ‘ 
fragrant balsamic odour. The wood of B .  k a f a l  is an article of considerable commerce, 
according to Forskal, and is that probably which is- given_ in Indian bazars as the 
a o d - i-b a le s s a n . Forskal also mentions that he had heard of two other trees, which are 
like these ; one the s h u j r u i - u l - m u r r , or myrrh-tree, and the other called k h i td u s k .

The m yrrh-tree, which for so m any ages has remained unknown, appears at last to 

have been identified by M essrs. Ehrenberg and Hemprich, naturalists o f Berlin, who  

collected some myrrh off the plant itself in Arabia, near Gison. This shrub belongs 

also to the genus B a ls a m o d e n d r o n , and has been called B .  m y r r h a . It is figured by  

Nees Von Esenbeck, o ff ic h ia le r  p j i a n z e n  17 l e f e r ,  and is said to have been found growing  

with A c a c ia s ,  E u p h o r b ia s , and M o r i n g a s .  In Persian works, m y r r h  is said to be the  

produce o f Africa and the island o f Socotra, as w ell as of Arabia. B y  Mr. Bruce the  

myrrh-tree is described as growing behind Azab, along the coast towards the straits o f  

Babelm andel. Though it would be desirable to have the information confirmed respecting  

the tree yielding myrrh, yet it is not in consequence o f its not explaining the production 

of East-India myrrh, as hinted b y  M essrs. M erat and D e Lens, for ‘‘ the Abyssinian  

myrrh,” as stated by m y friend. Dr. Thomson, “  comes to us through the East-Indies,

“  while that produced in Arabia is brought b y  the way of Turkey.” B ut it is very 
difficult to ascertain the exports or imports o f  any o f the eastern ports; for in the lists o f  

the former, printed for the use o f European merchants, we frequently see articles which  

w e know have been previously imported in Arab ships from a variety o f places.

Though there does not appear any reason for supposing that myrrh is produced in any  

part of India, yet there is a substance having the closest resemblance to it, which is 

imported into and known in Europe as Indian myrrh. This is also said very closely to 

resemble, i f  indeed it at all differs from B d d liiim :  it .is probable, therefore, that it is 
what in India is known by the name o f g o o g u l  (ynooq l o f the Arabians), as it forms the 

B d e l l i u m  o f comm erce, and resem bles an inferior kind o f myrrh, as indeed B d e l l i u m  is 
frequently described to be. That it is also the B d e l l i u m  o f the ancients would appear 

from the Persian authors giving h u d l ty o o n  and v ia d ik o o n  as the Greek names o f m o o q l, 

Hindee g o o g u l , evidently the and of Dioscorides. The tree which

yields i\xG g o o g u l  has not yet been ascertained, but in the Sahaiunpore Botanic Garden 
there is a small tree called by this name, which I was informed w as said to pro

duce the drug of that name. As this had never flowered, I regret having deferred 

inquiring into its history, but believe it had been introduced from Nujeebabad. This, 
however, is unimportant, as I am well satisfied from the general character of the plant, 
and especially its bark separating in strips, like the birch, that this must be 

C o m m ip h o r a  o f Dr. Roxburgh. (_F1. Incl. 2. p. 2 4 4 .)  A .  a g u U o c h a  (C al. Cat. p. 28) o f  

which he gives g o o g u la  as the native name. The cliaiacters of this species agree in

every
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every respect with those of the new genus, Balsamodendron, to which it has been referred 

by M essrs.W ight and A rn ott; it serves to show the analogy between the flora o f  
India, Arabia, and Abyssinia, as well as the similarity in the products of plants of the 

same genus in these different countries. This Indian species is described by Dr. R ox
burgh as being found in Silhet, Assam, and the districts E . and N .E . o f Bengal; 

flowering in the Calcutta Botanic Garden in February and March, but seldom ripening 
its seed. The whole plant, especially when any part is bruised, diffuses a  grateful 
fragrance, like that o f the finest myrrh; so that Dr. R. was induced to think it m ight be 
the plant yielding that drug, but seems to have abandoned the idea, in consequence of 

the evaporation o f the exuded juice, and his being able to obtain only a small quantity 
of a gummy matter, which he observes, certainly resembled myrrh, both in smell and 
appearance. But this, considering that the trees were young, as they did not ripen 

their seed, must be considered rather as favourable, than conclusive against their pro
ducing any kincl of gum -resin. The googul which I obtained in the bazars was said 
to come from the hills, at the foot o f which this tree is found; the subject m ight therefore 

be traced out by those favourably situated for the purpose. The name googil is also 
applied, according to Dr. Ainslie, by the Tellingoos o f the Coromandel coast, to the resin 
which exudes from Boswellia glabra.

Tliere is, however, a substance, famed in ancient and used in modern times, produced 
also by this group, and known as Olibanum or Thus., loohan and hoondur of the natives 

of India. Cnder the latter name, it is described by Avicenna, evidently referring to 
the o f Dioscorides, who mentions both an Arabian and an Indian kind. The
latter Mr. Colebrooke has proved to be the produce of Boswellia serrata, Roxb., 
(B . thurifera, Colebr.), salai or sakh  of the Hindoos, common in Central India, and Bun- 
dlecuud, where I have seen it, especially about the Bisrumgunge ghaut. 'It is probably 
also produced by B . glabra, w hich has the same native name, and though extending to a 
more northern latitude, is distributed over many of the same localities. It is common in 
the low hills above M ohun Chowkee, where I have m yself collected off the trunk of the 

trees some very clear, pure, and fragrant resin, which burns rapidly away with a bright 
light, diffusing a pleasant odour. To this kind, according to Dr. Ainslie, tjie term 

googul is applied by the Tellingoos. The resin of both species is employed as incense in 
India, and both might be much more extensively collected than they at present are, as 
there is reason to believe tliat Central India alone furnishes the greatest portion of the 
Indian Olibanum of com m erce; as it is chiefly exported from Bombay. From the 
affinity in vegetation between parts of Arabia, Persia, and India, it is not improbable 
but the genus Boswellia may extend into those countries, and afford that which is 
known as Arabian Olibanum. Canarium Benghaknse is another plant o f this tribe, 
which, according to Dr. Roxburgh, exudes an excellent clear amber-coloured resin, 
not unlike copal. In America, as in India, several valuable resins, as Elemi, Carana, 

Chihou, and tw'o or three kinds o f Tacamahaca, are afforded by plants of this tribe.
In the group of Anacardi'etz w e have the well-known Pistacia vera, Terebhithus, and 

2 A Lentiscus,
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Lentiscus, yielding respectively Pistachio nuts, Ohio turpentine, and Mastic, products 
wliich are all well known in India ; the last, called koondur roomee, may be translated 
Turkish Olibanum. P . Tercbinthits seems to extend into Arabia, where it is called 
hutuni, as well as into Persia, as it is there called sukkur. Mr. Elphfnstone informs 
us, that some of the hills in Caubul produce mastic, and that the pistachio grows wild 
in Hindoo-koosh.' From Caubul, or, as I was infonned, from Bokhara, the almond,- 
as well as its pericarp, is imported into India, together with a kind of gall, called 
goolH-pista, stated, (as in P . Terebinthus,) to be formed on, and a resin called aluk-ool- 
mbat, produced by,, the pistachio-tree. This may be substituted for that of P . Tere- 
hinthus, and is probably what is alluded to by Ksempfer, Am. E x .  p. 414. P . Atlantica, 
called turn by the Africans, is said by Desfontaines to afford a resin like mastic, which 
is used for the same purposes. This, therefore, might probably be introduced into the 
North of India, if the climate should be found too hot for the other species. Several, 
however, of this group afford useful products in India. Thus, Buchamnia lalifolia 
affords edible nuts. The mangoe is known for its delicious fruit; inferior kinds are, 
however, disagreeable to many, on account of the terebinthinate taste and smell of the 
skin. Besides its well-known uses as a .condiment, the unripe fruit is cut into slices 
and dried— to be used as an acid when the fresh fruit is not procurable. A gum-resin 
exudes from the bark, as well as from that of Odina u-odier. The latter is so abundant 
as to form an article of commerce. It is called, in Northern India, jhingun ke gond 
and kenni ke gond. The latter name, or nearly the same, kinnek ke gond, is given by 
Dr. Ainslie as the Hindoostanee of Galbanum. A gall is also produced on the leaf and 
fruit of Odina wodier, formed by the deposition of the ova of a species of Aphis.

Some of the Anacardiece are, however, more remarkable for the acrid nature of their 
juices, which,bn drying, become black, and are used as varnishes; as that of the Ana- 
cardium occidenlale, or cashew-nut; so also of Semecarpus anacardium, or marking-nut. 
The variety of this, or species, S. cuneifolium, found in Northern India, is also used for 
marking cotton, and in native medicine. This resinous balsam is insoluble in water, 
and only miscible with alcohol when this has been previously alcalized, lioxb. Dr. B. 
Hamilton informs us, that the'juice procured from Holigarna longifolia, is used in 
Malabar for varnishing shields. Melanorrhcea usitata o f Dr.Wallich, PI. As. Rar. t. 11 
and 12, is the tkeet-see, or varnishing-tree of the^Burmese, found at Prome, Martaban, 
Moulmein, and Tavoy. Dr. W .  identified this with the Kheu, or varnish-tree of Mun- 
nipore, on the N.E. ofSilhet, where it grows with saul and teak, Shorea robusta and 
Tectona grandis, as well as the wood oil-tree {Dipterocarpus) in the valley of Kubbur, 
elevated 500 feet above the plains of Bengal in about 25° N. lat. This tree abounds 
in a thick and vLscid, greyish-brown fluid, which turns black soon after coming into 
contact with the air. Though the natives of the country seem to touch it  with im
punity, its contact is frequently followed by painful and deleterious effects. It is 
used for paying boats, and for varnishing vessels intended to hold liquids, also for 
gilding, and as a kind of ink (v.W all. I. c. p. 11 and 12.) Dr.Wallich also mentions

the
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the Augia of Loureiro producing a varnish used in China and Siam ; and also the 
Stogmaria vernicijiiut of the Malayan Islands, Arbor vernicis of Rumphius, according 
to whom, as Mr. Jack observes, it is the tree which yields the so much*celebrated Japan 
lacquer or varnish, as well as that of Siam and Tonquin, which becomes black and 
hard, and being acrid causes excoriations and blisters. Loureiro represents the varnish 
of the two last countries as being the produce of a different tree. The former has 
unaccountably been referred to Termimlia by Lamarck, and called T. vem ix:  its 
properties might thus be adduced as an exception in the family where it is placed, 
though strictly in accordance with those of the family to which it naturally belongs.

The SumachinetE exude resin; the bark, as well as the leaves and fruit of several 
species is astringent, on which account they are employed in the preparation of leather. 
The genus Rhus includes some true poisons, as. R . venenata, perntciosa, radicans, and 
'Toxicodendron; and though most are inodorous, others, as R . suaveokns and aromatica, 
exhale a pleasant odour; while some of the species have acid berries, as R . coriaria, 
Bucki-amela, and Schinus molle. Thus, Rhus Cotiuas, or Reikeumack, has wood, called 
young fusticic, which is astringent, as well as the berries ; and R . Coriaria, known in 
India by the same name as in Europe, is a powerful astringent, chiefly employed in 
tanning leather, but also in Indian medicine. The seed of R . parviflora, tunlereek, 
is frequently substituted in India for that of the sumach. R . glabra is considered a 
febrifuge. Rhus vernix, a Japanese tree, exudes a whitish resinous jaice, which soon 
becomes black in the air. R . suvcedanca and vernkifera, both common to the 
Himalayas and Japan, are said in the latter to yield a similar product. Species of 
other genera, as of Schinus, contain a resinous matter.

The Spondiacece contain but few plants, and these have sapid and eatable fruit, which, 
in the West-Indies, ^re called hog-plums; so, in India, Spondias mangifera, called amra, 
produces a fruit, which is eaten when ripe, and pickled before ripening. The tree is 
.said to exude a mild insipid gum.

From the preceding observations, it is evident that the Terebinthacca are one of the 
most important families for the number and value of their products. India contains so 
many of them, that it is perhaps immaterial to adclimate those of other countries, 
though from the nature of the climates in which these chiefly grow, there is no doubt of 
the success which would attend the attempt. It is more important, perhaps, to diffuse 
tliose which already exist over as wide an extent as practicable; and ascertain the 
properties of others. The species o i^ h u s  being alone found at any elevation, might no 
doubt be introduced‘into English shrubberies. The mangoe even, which, as is well 
known, has been ripened by Lord Powis, might be more extensively cultivated than, 
from its usual arboreous nature, is supposed possible : for by grafting and transplanting, 
the ordinary growth is much impeded, and shrubs of less than four feet in height have 
borne in the Saliarunpore Garden above a dozen mangoes. It would be necessary only 
to imitate the climate, by giving a green-house cold in winter; rapidly raising the heat 
in February and March, and continuing it till May or June, or about the time of the 

2 A 2 ■ acc'^ssion
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accession of the rains, when the addition of moisture to the heat is indicated; as the 
mangoes only perfectly ripen, after the atmosphere has become moist in the rains.

Odina Wodier; R o x b .  F I .  Ind. 11. p. 29S. v. T a b .  31. f ig .  2. F l o w e r i n g  b r a n c h  o f  a m a le  p la n t._  

( a .  ft.) M a le  f lo w e r s ,  ( c . d . )  A f e r t i l e  f l o w e r ,  ( e . )  T h e  f r u i t .  ( / . )  L e a v e s  e x p a n d i n g  a f t e r  t h e  f lo w e r s .  

A s  a  f u l l  d e s c r i p t i o n  h a s  b e e n  g iv e n  b y  D r .  R o x b u r g h  o f  t h i s  p l a n i ,  i t  i s  n e c e s s a r y  o n l y  t o  m e n t io n  

t h a t  i t  i s  c o m m o n  e v e r y  w h e r e  i n  t h e  h i l l y  p a r t s  o f  I n d i a ,  a n d  p r o d u c e s  a  u s e f u l  r e s in ,  a s  m e n t io n e d  in  

t h e  t e x t .

61. M ORING E.^.

This order, consisting of only a single genus, and but few species, has been separated 
from Legumimsa by Mr. Brown, on account of its compound unilocular ovarium, with 
3 parietal placentee, and simple unilocular antheree. Morii/ga pteiygosperma, of which 
M.polygona is supposed to be a variety, is common in the Peninsula, and most parts 
of India. I have seen it in a wild state in the jungle which skirts tlie Himalaya, even 
in the most northern parts. M . aptera appears to be confined to Arabia and Egypt, 
and though mentioned as belonging to India, I have not been able to trace it to any 
part of that country. This species is supposed to be the true Ban of the Arabians, 
and its seeds to have formed the Ben-nuts, of old writers, from which the Ben-o'd 
was expressed, formerly more famed than it is at present. In India, the Arabian 
synonyme Ban, is applied both to the biikayun, Metia bulcayun, and to the Sohunjtui, 
or Moringa pterygosperma; from the seeds of which, both in the northern and southfeni 
parts of India, an oil is procured, which is described a.s not becoming rancid. Being’ 
inodorous, it is now chiefly employed for retaining the aroma of delicate flowers, and 
though aperient, is seldom used as medicine. The flowers, leaves, and tender seed- 
vessels, are eaten by the natives of India in their curries; and the roots are universally 
known to European residents in India, as a substitute for the horse-radish. They 
are remarkable for their pungent and stimulant nature, and ate employed for the latter 
property by the natives in medicine.

62. L E G tJM IN O S iE .

The Beguminosa form one of the most important orders of the vegetable kingdom, 
whether we consider their nuinbeVs, their diversity of form, or their important uses, as 
food, medicine, or in the arts. In consequence of the irritability of the leaves of many 
of the species and their collapsion during sleep, they have been considered by some 
authors as the most highly organized, and therefore placed at the head of the vegetable 
kingdom. They m aybe almost universally recognised {Delarium is the only exception) 
by the form of fruit from which they are named. They form in almost every country a 
considerable portion of the flora. In the present collection they amount to 300 species, 
which is about tV  of the whole. The hill specimens being to those found in the plains 
in the proportion nearly of 02 to 208.

Mr. Brown has divided the Legumimsce into the three orders of Minwsea, Casalpinea, 
and PapiUonaccce, which he considers .belong to one class, and which he is still of 
opinion it is expedient to preserve. They certainly form very natural groups, the two 
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first agreeing in a great measure in their geographical distribution. M. De Candolle 
considers them only as portions of the extensive order of Leguminosa, which he divides 
into two great divisions, one containing all the plants in which the radicle of the embryo 
is straight; this includes the Mimosect and CesalfinecE ; and the second, those in.which 
the radicle is bent back upon the cotyledons. These consist almost entirely of the 
PapUionuctcE, which have been further subdivided into two sections; the first called 
PhyliolobecE, which in germination push their cotyledons above ground, and contain the 
tribes of Sophorea, Lotc<£, and Hedpsarece; the second, M. De Candolle calls Sarcolohea, 
which retain their cotyledons under ground, and consist of the tribes of Vic/ece, Pha- 
seolecB, and Dalbergiea; of these the Vlciece and Phaseo/ea contain almost all the pulses 
which are cultivated as food for man or animals; while the PkyllolohecE include but 
few of which the seed is fitted for food, though the subtribe of Trifoliea contains the 
clovers and other plants cultivated as green fodder.

The M im o se ^ ,  instead of the irregularity which distinguishes the greater portion of 
the Legutninosa, have their parts of fructification disposed with the utmost symmetry, 
their sepals and petals, except in Parkui, are valvate in testivation, and their stamens 
hypogynous. The plants belonging to this order are cliiefiy confined to the warm parts 
of the world, but spread southwards to the Cape of Gaud Hope and New Holland, and 
northwards to Japan and the neighbourhood of the Caspian Sea.

The genera common in every part of India, are nearly the same as those of which 
specie.s are found in America; as Entada, Mimosa, Inga, Desmanlhus, Acacia, Ade- 
nanthcra, and Prosopis, and with the exception of the two last, also in Africa. As a 
species of Alimosa ascends the sides of the Andes, so an Acacia, A . inoUis, Wall. t. 177, 
of which there are two highly ornamental varieties, is found as high as 6,000 feet on 
the Himalayas, in 30° of N. latitude. There is also a species in Nepal, which, according 
to M. De CandollC} is closely allied, if it be at all different from A . Nemu of Japan. Of 
these genera the species are most prevalent in the Malayan and Indian Peninsulas, in 
the forests of Silhct, and in those of the Rajmahl hills; and to such places the genera 
Eniada, Desmanthus, and Adcnanthera, are principally confined, though the first has 
its best-known species, E . Purs(£tha, extending even to Nepal. But species of these, as 
well as of several American genera, succeed in the most northern-parts of India. The 
genus of which Al.pudica  is perfectly naturalized in India, has a species,
AI. ruhicaulis, extending as far north as the Deyra Doon and lower range of hills, where 
are also found Acacia Catechu, farnesiana, stipulala (which appears to be the same as 
Smitkiana), and speciosa {Scrissa, Roxb.) The last is so like the Egyptian A . Lebbek,

' that on seeing the latter at St. Helena, I took it at first for the Seriss, a tree I had been 
daily in the habit of seeing for a number of years. The most remarkable instance of 
a southern plant spreading to these northern latitudes along the tract of forest, is 
Acacia data, which was found by Dr.Wallich at the mouth of the Irrawady, and which, 
on examining, in company with Dr. Graiiam, was found to be identical with specimens 
collected by myself in the Deyra Doon, w^ere it forms a lofty tree. In the more

open
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open country near Saharunpore, A. arabica, with farnesiana, are common, as every 
where in India, with A . aUiacea, in the hedges. In the dry Bangur land, between Saha- 

. runpore and Delhi, Acacia modesta and Prosapis spicigera, are found; and near the latter 
city, Desmantkus cinerea, belonging to the section Dicrostachys o i D. C ., formed into a 
genus by Messrs.Wight and Arnott, and of which the other species are found in Abyssinia 
and Senegal. To the neighbourhood of Delhi also extend A . kucophaa and cakchuoides ; 
and Inga dulcis flourishes in gardens within that city. From Central India I received 
a new species, A . nervosa, through the kindness of Captain Jenkins, froth the neigh
bourhood of Nag'pore. The resemblance to the flora of Africa, wliich has been indi
cated, is confirmed by the occurrence in India of two species of Mr. Brown's genus, 
Parkia, as to this belong Dr. Koxburgh’s Acacia biglobosa and pahniciilata. A . ara- 
hicu, bubool, and Prosopis spicigera jhand, extend north into the country between llie 
Beas and Ravee {Burnes’ Travels.)

With the exception of the fruit, in which some anomalies are presented liere as in 
other families, the M im osece  offer great uniformity in the 2)roperties of the different 
species. Several afford gum as an exudation, secrete an astringent bark, and form 
excellent timber. Thus, on the western coast of Africa, A ca c ia  ve re k  yields gura- 
Senegal; in Nubia, A .n i lo tic a  and S e y a l, gum-arabic; and in New Holland, A .d e c u n r n s  

affords a substitute for these, as A .  a ra b ic a , f a r n e s ia n a , and spedosa  do in India. The 
bark of A. a ra b ica  or bubool of the Hindoos, is considered in India a valuable tonic and 
astringent, and, abounding in tannin, is extensively used in tanning leather. A .  n/lo t/ca  

is so used in Nubia, and A .  A d a fiso /tii, yielding a reddish gum, in Senegambia ; A ca c ia  

bark is exported from New South Wales, and might be so from many parts of India, 
Owing to the transference of this astringent matter into the woody tissue, the old high- 
coloured wood of some species is used for making the astringent extract, known under 
the name of ca tech u . It is probable that other [Aants may be used for obtaining an 
extract similar to this, as we learn from Dr. Ainslie that the kinds called c u tta c im b o o  

and ca sk eu ttie , are manufactured in the Peninsula from the A i'eca  c a te c h u ;  but the 
greater portion of that which is used in or exported from India, is manufactured from 
the K h u e r  or A ca c ia  ca te ch u , 'as Mr. Kerr and Dr. B. Hamilton have described its 
manufacture from this plant in Canara and Behar. In Northern India the K i i t t  manufac
turers move to different parts of the country in different seasons, erect temjaurary huts in 
the jungles, and selecting trees fit for their purpose, cut the inner wood into small 
chips. These they put into small earthen pots, which are arranged in a double row along 
a fire-])lace built of mud (c h o o k i); water is then {joured in until the whole are covered ; 
after a considerable portion has boiled away, the clear liquor is strained into one of the 
neighbouring iwts, and a fresh supply of material is put into the first, and the operation 
repeated until the extract in the general receiver is of sufficient consistence to be poured 
into clay moulds, which, in the Kheree Pass and Doon, where I have seen the process, 
are generally of a quadrangular form. This catechu  is-usually of a j âle red colour, and 
is considered there of the best quality. By the manufacturers it is conveyed to Sabaruii-
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pore and Moradabad, whence it follows the course of commerce down the Ganges, 
and meets that from Nepal, so that both may be exported from Calcutta. Another 
astringent product of a plant of this tribe is procurable in the bazars of India, and this, 
is remarkable, as only known by the old name akakia ; it is described by Persian 
authors, as it was by Dioscorides and Avicenna, as being the expressed juice of the 
fruit of the tree which yields gum-arabic, Sumugh arabee.

The denseness and tenacity of the timber afforded by some of the species is consider
able, that of A. arabica and farnesiana being used for making wheels and tent-pegs; that 
of other species attains a ,large size, as of A. kalkora A . speciosa; the latter is dark- 
colourcd and close-enough grained for making furniture. A. data, xylocarpa, Sundra, edo- 
rat'm'ma, stipulacea.zxiA dnerea, all yield it of good quality.

Some of the species of this tribe are remarkable for the seeds being covered with 
edible fleshy pulp, as Acada Karinga  and Inga dulds, in India; also, I .  fa c u l f tr a  
and Mimosa fagifolia in Am erica; while the saponaceous legumes of Acada condnna 
form a considerable article of commerce, and the seeds o(Entada Pw'satha, called gda, 
are used by the natives for washing the hair. The bark of some species, as ot A .fe rru -  
ginea and leucoph(Ca, added to jaggery water, is distilled as an intoxicating liquor. The 
seeds of Parkia Africana {Inga biglobosa, Palis, de Beauv.) well known as produced 
by the doura-tree, are roasted in Africa as coffee ; so, in India, Dr. Roxburgh’s Mimosa 
pedunculate!, which he approximated to his AI. biglobosa, thinking the latter identical 
with the African species, is eaten by th§ Malays, who are fond of the seeds, as well 
as of the mealy matter which surrounds them; the former tasting like garlic.

The C a iS A r .p iN E .E , or L o m e n t a c z « ,  distinguished by Mr. Brown as comprehending 
“ all the genera having perigynous stamina, a corolla whose sestivation is not valvular, 
and which, though generally irregular, is never papilionaceous. To these characters 
may be added the straight embryo, in which they agree with Mimosea:, but differ from 
all the PapUionacea, except Arackis and Cerds.”

Tile Casalp/nea, like the Mitnoscce, chiefly inhabit the warm parts, both of the new 
and of the old world, with a like extension to both the north and the south, but with an 
addition in the former direction of one or two species iff the south of Europe. Several 
genera are peculiar to either the old or the new world, and a few are common to both. 
Of the former, those which exist in or are confined to India, are Humboldtia, Hard- 
idckia, Jonesia, Cynometra, and Alezoneurum; but none of these extend beyond the 
southern parts. Amherstia nobilis, the most splendid of the many magnificent objects 
of the vegetable kingdom, was found by Mr. Crawford and Dr.Wallich growing close to 
a kind of monastery, near Martaban, about 17“ of N. latitude. Some splendid dried spe
cimens have since been sent to Dr. Lindley by Mr. Griffith from the woods near Pogoon.

The genera Guilandina, CcEsalpinia, Poindana, Tamarindus, Cassia, Bauhinia, and 
Outea, are common to India and America, and all, with the exception of the last, which 
is only found in the Calcutta Garden (Lin. Trans, v. 12), occur in every part of India. 
O f  these, such species ^  Tamarindus indica. Cassia fistula, Poindana pulcherrima,
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Guilandina Bonduc, Casalpinia sepiaria, and Bauhinia variegata, found every where in the 
plains, are those which have been so completely naturalizedj as to appear indigenous 
to America; in the same way that Parkinsonia aculeala has from thence been intro
duced into India, and is now found growing in some places where there are no other 
shrubs or trees. In the forest tract at the foot of the mountains. Cassia Jistula may, in 
the month of March, be seen in luxuriant flower, and more ornamental even than the 
laburnum, which in general appearance it a good deal resembles; and in the Kheree 
Pass, Bauhinia purpurea and parviflora, with B . racemosa. The last hang in elegant 
festoons from the tops of lofty trees, which one is at a loss to conceive, how, from the 
distance of its root from the stem, it could ever have ascended ; but occasionally a half- 
killed tree displays the mode of its progress, and indicates the destruction it must have 
created in the forest. ‘Another species of the same genus, B.onarginata, may be seen 
on the sides of the Himalayas, above Rajpore; and in tJie neighbourhood of JVahn, 
a species of Cassia, C. suffrutivosa, doe.s not refuse to thrive. At still greater eleva
tions, as at iMussooree, we have only herbaceous species of this genus, of the section 
Chamacrista, as C. Wallichiana and arnana; but this is only during the rainy season, 
at which time the latter makes its appearance also in the neighbourhood of Saharunpore, 
showing that water, the great equalizer of temperature, causes an approximation even 
in such dissimilar climates as that of Saharunpore and the hills. In the open plains. 
Cassia tora is common, as well as kusouuda of the natives, which comes very near
C. purpurea, Roxb», as well as C.sophora, with which it has been united in the East- 
Indian Herbarium, No. 5,317, but is a distinct species, though closely allied to it, 
and not at all different from C. occidentalis, common in the We.st-Indies. C. tomentosa, 
another American species, found at Santa Fe de Bagota, is said by Messrs.Wight and 
Arnott also to be found on the Neelgherrics.

The affinity with the African .Flora has been indicated under the -Mimosea : it is 
further proved by the occurrence in India o f the African geuus FterolobiunC; indeed 
the same .species, P . laceruns, the famous Kantufia of Abyssinia, described by .Mr. 
Bruce, appears to be equally common in the Peninsula of India. Other species al.so, as 
Cassia lora, occidentalis, and absks, are mentioned in the “ Flora Senegambia;.” It is 
remarkable, that C. absus, which is extremely common in the Deyra Boon, as well as in 
the plains of India, is mentioned by M. Delile in the Centurie de Plantes d'Afrique, 
p .25 , as the "  chychm des droguistes d'Egy[)te,” brought by the caravaus from Darfour; 
the powdered seeds being used as an application in cases of chronic ophthalmia; they 
are employed for the same purpose in India, and are known by nearly the same name: 
Chaksoo being the Hindoostanee; chushmak and chushmeezuk are given in works on 
Materia Medina, as the Persian; kusluneczuk, liishmeezuk (perhaps the tasmarach of 
Avicenna), and hub-oo-souda dr Soudan-seed, as the Arabic names ; and chushm, as the 
Syrian. To the.se is, moreover added, akakalis, as a Greek name. This is no doubt 
intended for the of Dio.scorides 1. c. 119, who describes it as a j)lant of
Egypt. I was induced, on procuring the plant from .seed*bought in the bazar, and 
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sown in the Botanic Garden of Saharunpore, to call it Q m ia  acacalis, in a catalogue 
which however was never prepared for publication. (Journ. Asiat. Soc., 1. p. 452.)

The family or group of CcesaJpinecc contains a number of trees and plants, which are 
highly valued for their products, though there is not among these that general resem
blance which wc have so frequently seen characterising the products obtained from 
plants of the same natural order. Among these, however, are some of the most orna
mental of the vegetable kingdom, as the splendid Amktrstia nobilis, Cassia fistula, Jonesia 
Asoca, Poinciana piilcherr'ima, and several Bauhinias, many of which are remarkable for 
their size as climbers, as well as for the singular arrangement of their woody fibre. 
Several of this tribe are valued for their red-coloured wood, as Hesmatoxylum campecki- 
anum, affording log-wood ; Ccesalpinia echinata, and C. crista, Brazil-wood. In India 
a similar product, bukkum or sapan-wood, is yielded by C. sappan, growing only in the 
southern parts, but indicating where the South American species might be most success
fully cultivated. Adenauthera pavonina, common iu the forests of Southern India, also 
yields a wood of a deep red colour, used as a dye, and for various economical purposes; 
this is c,d\\ed rukta-chundun, or red sandal-wood, a name which is also applied to the 
wood of Pterocarpiis sautalinus, another of the LegtiminoscE. The red colour is generally 
an indication of astringent and tonic properties in tl)e products of plants; the latter, 
unaccompanied however by the red colour, is found in a remarkable degree in a plant 
closely allied to the Ccesalpinias. This is Guilandina bonduc, Katkiirenja of the natives, 
Akiitmoolct, or of Avicenna; and, there is some reason for supposing, one of
the kinds of eagle-stone of the ancients. The seeds I have found a powerfully effective 
and cheap remedy in the cure of the intermittents, with which the natives of India arc 
so frequently attacked. The bark of a kind of lianhinia, called kobdar, is described as 
being astringent; that of B . variegata, and also of Cassia auriculata, are, according to 
Dr. Koxburgh, used by the natives in tanning and dyeing leather, as well as in medi
cine. Some of the tribe yield good timber, others, as Bauhinia racemosa and^flri;;//e;v/, 
have bark employed in making rope. An oil is expressed from tlie seeds of some, as 
CcEsalpinia oleospenna; others exude a mild gum, like Mimosece, and some other plants, 
which have at the same time an astringent bark. A brownish-coloured gum is said by 
Dr. Roxburgh to be afforded by his Bauhinia retusa. It is also collected from B . anar- 
ginata, in tlie Deyra Doon, and called sern-ke-gond.

Some of the American plants of this tribe yield products with more decided proper
ties ; such as Copafera qfkinulis, yielding balsam copaiva. Dr. lloxburgii inquires, 
•whether the nearly-allied Hardwickia hinata may not produce a similar product? 
Hpmeiuea Coiirharil affords the resin called aiiinic. The Mexican tree which yields 
the true copal is not so well known, but supposed to be allied to the last. The 
copal of the Bast-Indian market is the produce of Valeria Indica, p. 107. A fragrant 
resinous principle is secreted by AhexijUon agallochum. Some of the species yield 
acid edible fruit, as the tamarind-tree, of which both the red and common kinds arc 
known in India. The kernel of the seeds, like those of the nimigoe, are eaten in 
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times of scarcity. The Ceratonia siliqua, or carob-tree, khurnoob shamee, as yielding an 
edible fruit, and the seeds affording food for cattle, has been recommended (p. 16S) to be 
introduced into the North of India. Both the tamarind and carob arc slightly aperient, 
as is the sweetish secretion which surrounds the seeds in the long legume of Cassia 

Jistula, much used in Indian medicine. The Cassias are better known for the purgative 
properties of the officinal species than for any others; a property participated in by 
the leaves of other species of the genus, as C.marilandica, ocddaiUdis and iora. Some of 
the species, with strong and disagreeable odour, as C.sopbora, occideatalis, and oblusa, 
are employed in curing various cutaneous affections. C. alula is called in India dad- 
murdun, which may be translated herpes-killer. The seeds of the same species were 
sent to Dr. Roxburgh from the West-Indies under the name of Cassia herpetica.

The most valuable and extensively-used of the products of the plants of this tribe 
arc the different kinds o f senna, produced by two species of Cassia, according to .some, 
but by four or five species, according to other botanists, of the section Set/na, or genus 
of some authors. The sennas of commerce are imported into Europe chiefly from Alex
andria and the East-Indies. Though it is difficult to assign the different commercial 
varieties to the species which produce them, yet the present state of our knowledge 
appears to justify the following statement.

Cassia obovata, or the blunt-leaved senna, is found in Lower and Upper Egypt and 
Nubia; in Central Africa, in the Wadp Gherurbi, according to Dr. Oudney; and on the 
western and northern coasts of that continent. From these it must have been intro
duced into Syria and Italy, whence it has obtained the names of Aleppo and Italian 
Senna. From Egypt and the eastern coast of Africa, it is probably introduced into the 
Peninsula of India, as it is said by Dr. Ainslie to be alone used there by the Indian 
practitioners ; but a nearly allied species, C. obtusa, Roxb., is common “ on the high, 
dry, uncultivated lands of Mysore, where the leaves are used as a substitute for senna. " 
Roxb. FI. Ind. 2. p. 344. *

The Alexandrian Senna is produced by the Cassia acutifolia of Delile, FJ. JEg. t. 27. 
f. 1, which differs little in botanical characters from, and indeed has been united with,
C. lanceolala, of Forskal, by M. De Candolle ; and this name is given to it by Nectoux, 
(Voy. dans la Haute Egypte, 19. pi. 11.) This species, first met with about Philte andSyene 
in Upper Egypt, is also found in Nubia and Sennaar, and brought by the Arabs to 
Esneh, whence it is conveyed doM'ft the Nile to Boulac, where five parts are mixed with 
three parts of the leaves of C.A>bovala, and two parts of Ci/nanchum Argel,T)e\\\.e, to 
form the senna of commerce. To this species is nearly allied the Cassia ovata of Messrs. 
Merat and Delens, called Sknk de Tripoli, from the place of its growth.

Cassia lanceolata of Forskal, described by him as found at Surdud, and also at Mor 
in the northern parts of Arabia, also about Mocha, and the district of Abuarish, is that 
which from its place of exportation is called suna mukkee, Senna of Mecca. Some 
portion is conveyed into Egypt, according to both Forskal and Delile, but the greater 
portion is exported to India, and finds its way into the interior by means of the ports of
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Surat and Bombay, those of the Peninsula, as well as by Calcutta. A considerable 
portion is, however, re-exported to Europe, together with some probably cultivated in 
the country.

Dr. Ain.slie informs us (Mat. Ind. 1. p. 391. 1826) “ that Mr. G. Hughes, of Palam- 
cottah, a few years ago succeeded perfectly in cultivating the true senna of Arabia, in 
the southern part of the Indian Peninsula.'’ This has now become a regular Indian 
export, and is well known in the London market, where it brings a high price, under the 
name of Hughes’ Tinnevelly senna. Dr. Thomson, in his Elem. o f  M at. Med. 2. p. 307, 
state.s, that “ though not adopted into general use in Great Britain, it is milder in its 
operation than the Alexandrian drug; is as certain a purgative, and operates without 
griping.” Dr. Christison, however, informs me, that the principal chemist in Edinburgh 
purchases this in much larger quantities than any other kind of senna. It is no doubt 
the produce of C. lanceolata, though the leaves, from the more tropical climate, may 
become larger and more elongated, and have therefore given rise to the species, 
C. dongata, of Lemaire Lisancour (v. F^e) formed of the Sint de VInde.

Having had my attention turned to the Materia Medica of India at the request of the 
Medical Board of Bengal, I procured some senna from the Saharunpore Bazar, there 
called .mna mukkee, which I found consisted entirely of lance-shaped leaves. The 
seeds picked out of this senna were sown in the garden, and a very exact representation 
of one of the plants procured, is given in plate 37. This agrees, as might be expected, 
with Forskal’s description of his Casda lanceolata; as it is probable that the sunu 

■ mvkkec originally found its way into Norlliern India by means of the extensive commerce 
which takes place between Surat and Delhi. But fronr its cheapness I was led to 
believe that it must be cultivated in the country, and on inquiry was informed that it 
was so, somewhere in the Agra and Muttra district; but I was never able to prove the 
fact. This senna corresponds in every essential particular with that cultivated at Tinne
velly, but the leaves, as might be expected from the more northern latitude of Saharim- 
pore, are smaller; in thi.s respect they agree with some plants procured from seed sent 
to the Saharunpore Garden by the Hon. Sir Charles M etcalfe; but with the place of 
growth of which I am unacquainted, though probably Arabia or the Indian Peninsula.

The ripened seeds of tlie first crop were sown in the following year, and a large 
quantity of leaves being obtained, were dried and prescribed in the Saharunpore Hos
pital with very satisfactory results. A sample having been sent to the Medical Board, 
were submitted to experiment by Mr. Twining in the General Hospital at Calcutta. 
After prescribing it in furty-live cases, both in powder and infusion, Mv. T. says, “ From 
these trials, I am disposed to consider the senna now under trial, equal to the best I 
have ever seen,” (v. Trans. Med. and Physic. Soc. v. p. 433) ; and the Medical Board, 
in communicating the result, desired to assure me that it was as gratifying to them as 
it must be to me.

These facts are adduced to show that the northern, as the southern, and therefore all 
the vast intermediate space of India, is equally fitted for the growth of the best senna.
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That it repays the cost is evident from Mr. Hughes continuing to grow i t ; that it would 
do so in every part of India, I feel confident from its success at Saharunpore. It was 
sown there in March; again at the commencement, and also at the conclusion of the 
rains; those first sown were cut down two and three times, and always threw out a 
profusion of new branches, so that several crops were obtained from the same plant 
during one season. In a more southern climate this might also have been done witli 
those last sown, as the vegetation seemed stopped only by the accession of the cold 
weather. A recent author says, “ Celui de ITnde n’est qu’un sen  ̂ en quelque fafon 
de passage, dont ou n’aura peut-6trc plus dans quelques ann6es.” But it is to be hoped 
that many intelligent cultivators will rival Mr. Hughes, and setting the natives an 
example, enable India to contribute a larger proportion than she at present does, of the 
four millions of pounds which are imported into Europe.

The P a p i l i o x a c e a l , named from the peculiar irregularity of th e  corolla, are distin
guished, as well as the small tribe of Swartziecc, by the radicle being bent back upon 
the cotyledons. They have a calyx with distinct lobes, and stamens with perigynous 
insertion.

The plants of the tribe SopJiorece arc few in number in India, and scattered over a 
wide extent of territory. Vir<̂ Hi(i, a genus of which one species is found in N. America, 
three at the Cape of Good Hope, and one in Abyssinia, lias one, V. aiirea, in the 
Peninsula of India, found near Courtallum: Messrs.Wight and Amott mention that 
they do not perceive any diiference between the Indian })lant and that from European 
gardens, which was introduced from Abyssinia.

Sophora tomtntoi<a is common to the Caribbee Islands and to the Peninsula of India, 
the islands of Ceylon, Penang, and Mauritius; .S’. glaui'.a is found on the Neelgherrie 
Mountains. Ormosia, a genus found in South America and the Caribbee Islands, has 
also two .species in the forests of Silhet; and another, S.glauca, in Nepal, figured by 
Ur.'Wallich a tt. 125 of his splendid work. In Silhet, also, is found Hr. Roxburgh's 
Podalpna bractcala, winch, as suggested by Mr. Brown, does not belong to tlii.s genus 
[Congo, p .430), and lias by Dr. Graham been formed into a new one called Dalhottsiea, in 
honour of the Countess of Dalhousie, who, in addition to extensive collections of plants 
from different parts of the world, has brought home one of the most beautifully dried coJ- 
lection.s that I have seen from the Himalayas, made during a residence of many months 
at Simla. But none of the above genera extend to the northern parts of India, though 
these are not without some of the Sophorc(£. In the Deyra Doou and the neighbour
hood of Suhunsudhara is found a species of Eibvai'ilsia, of which the only other 
species inhabit the islands of New Zealand, Sandwich, and Bourbon. The Indian 
species Edivardsia {Sophora, Wall. 5335) mollis,f ig u r e d  at tab. 33. fig. 2. from drawings 
made from flourishing plants introduced into the Saharunpore Botanic Garden. To this 
species must also be referred the specimens marked B  of S. lloughlana. Wall. 5336’, 
sent by Dr.Govan from Sirmore, which is no doubt the same plant in a more advanced 
•state, as the leaves vary much at different ages. At elevations of 8,000 and 10,000
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feet, another of this tribe is found, which is well known from having become perfectly 
naturalized in English gardens. This is Anagyris nepalensis, which has also been 
referred to Baptisia and Thermopsis,^% well as to Virgilia and Podalyria; so that it 
would not appear very closely allied to any, and render eligible the adoption of the 
genus Plptanthm, made for it  by Mr. Salisbury. The success attending the introduction 
of this into English gardens, would seem to insure that of many others from the same 
altitude, and especially of the still more ornamental plant of the same tribe Thei'inopsis 
{Anagyrisl Wall. 5341) barbata, “ superb sort of lupine” of Mr. Fraser, {HimaL, Mount. 
p. 159), figured att. 33. fig. 1, where maybe seen only one of thenumerous annual flower- 
stalks which arise from one root. This being sunk in the ground, is protected from the 
great vicissitudes of temperature, and would therefore be independent of the numerous 
changes of an English spring. I met with it on Urrukta and Kedarkanta, and have 
received it from Doda on the road to Cashmere, as well from Shalkur in Hungarung. 
It was gathered by Mr. Inglis on the Broang Pass.

The plants of this tribe, though in general highly ornamental, are not remarkable for 
any useful properties, with the exception of Alyrospermum peniferum , pubescens, and 
Toluifera, the balsams of Peru and Tolu trees, which, however, are anomalous in their 
characters as in their properties, and therefore Dr. Lindley proposes to remove them 
from this order, and place them in or near Amyridea, to which they are allied. For 
the cultivation of these, suitable localities might probably be found in Travancore; 
perhaps also in Silhet.

The remainder of the family of Pnpiiionacm arc very generally diffused over every 
part of India, both in the mountains and the plains, though the same tribes do not 
affect these two very different localities. For in the latter, with the genera Ileylandui, 
Crotalaria, and Rothia, of the tribe Geninteo’. we have of CUtoricce, Psoraka, Indigofcra, 
Cliloria, Puerarla, and Glycine; of Galcgca, Tephrosia, Agati, and Sesbania ; oi Hedy- 
sareai, Zornia, JEschynomonei-Smithia, Urartu, Desmodiiini, Dicerma, Flemingia, Alhagi, 
and Alysicarpus; of Phaseoka, Ahriis, Rhynchosia, Phtuculus, DoUchos, Luhlab, Psopho- 
carpus, Canavalia, Mucuna, Cantharospennum, Gujamts, Erythrina, and Butea; and of 
Dalbcrgka, Pongamia, Daibcrgia, and Pterocarpioi. Some genera are entirely confined 
to the Peninsula, as Pycnospora, Stylosanthes, lourea, Eleiotis, Notnismia, Soja, aiid 
Cylista, with some new genera, which have been formed by Messrs. Wight and Arnott. 
Of some of the above genera, a few species extend into the mountains as high as 6,000 
or 7,000 feet of elevation, as we have seen to be the case with species of other tropical 
genera; the annuals, or those with annual stems, are, however, found chiefly in the 
rainy season. Of the.se may be enumerated species of Indigofera, Smithia, Uraria, Des- 
inodium, Fkmingia, Pyrrhotrkhia, Cyrtotropis, Phaseolus, Parochetiis, and Cajanus.

In the mountains, including this general term, both the northern and .southern face 
of the Himalaj'as, we have of Genistece, species of the genera Cyfwws, and Ononis;—of 
Trifoliea:: Aledicago, TrifoUum, Trigonella, Mdilotus, Lolas, Kridi Podolotus;—of Galegea: 
Caragana, and Colutea;—of Aslragalecc: Astragalus, Oxytropis, and Guldenstadtia;—of
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Hed^sarea: Oxyramphis, dxiA Lespedeza;—ami of Vicivce.: Cker, Ykia, Ervum, Pisian, 
Lathyrus, and Orobus.

As we have seen species of the genera wliich are most prevalent in the plains of 
India, extending into the Himalayas, so do some of those wliich find a congenial cli
mate in the latter, spread into the former, and flourish at a season when the obliquity of 
the sun’s rays allows the plains to be cooled down to a temperature, which approximates 
to that of the summer of the mountains, and of European latitudes. Most of these are 
found only in a cultivated state, forming a portion of the cold-weatiicr crops, mentioned 
at p. 10: others exist in fields, and in the nciglibourhood of cultivation. The Trifolku" 
belong to the genera Medkago, Trigoi/ella, and Mcfilotic^, and tiie Vicie<e to Cker, Fobu, 

Ervum, Pisuin, and Lathyrus. Of some of these, the species i\Iedk<igo lupuli/ia, 
Meliloius parvijlora, Ykia cracca, the variety {iiigiistifolia, of Y. saliva, Ervum hirsutum 
and Lothyrus aphaca have, been so perfectly naturalized, as to be as common as any 
other plants during the cold weather for three or four liundred miles of Nortliern India. 
But as these, if introduced, must have been so with tlie and culti\'ated Legu-
minos(£, and as the native country of the former is still undetennined, tlicy have an 
equal riglit to be included with them in the Flora of any country where they mutually 
occur.

The occurrence of such plants, however, iiulicates the nature of the climate, as well 
as the possibility of cultivating their valuable congener.s ; and, in fact, the cold-weather 
cultivation of Northern India, consists, in addition to the Ctreolia, of Legumhwste 
belonging to the tribes Trifolic<z and Vicietc. Of the former, jl/idkago saliva, lucern, 
Trigonella fccnum gracum, methee, are cultivated as fodder, and tiic latter for its use as 
a vegetable ; while Trigvudla i7ici.sa, nob. cheemr, ]\Jerthius leiicautha, and Ei'viim hir- 
su tim , gegUi, growing spontaneously, arc given as fodder to cattle ; as pulse, both the 
red and white varieties of CVetT ehana and habodee ehnna,^\<e gran\ of Euro
peans, are cultivated; also Eaba vulgaris, hakla, Ervum kus, mussoorec; Vicia saliva, 
kbandee, l.alhyrus salivas and Pisum arveuse, both culled m utlur; and a variety of the 
latter, with serrate leaves, named urra-mullur.

To complete a view of the Leguminous cultivation of the plains, it i.s necessary to 
notice the plants cultivated during the rainy season. These belong almost entirely to 
the tribe Phascoka, of which we have in the fields Phaseolus I'adiatus, Roxb., called 
7uash and oorud; P . inuiigo, Roxb., huree moong ;  P .  aureus, Hb. Ilam., moong ; P . nro- 
■nilifolius, molh ; P .cuncatus,'aoh., baugur he moth ; witii varieties of Dolkhos catjang, 
two called tobia and one sonlha ; also Cajamis fuvus, called iiybiir ; and of the Trifoliea;, 
Cyaun'psis psoraloiJes. P . M ax, kalee inouug, i.s also mentioned by Dr. Roxburgh, aud
P . cakaratus is cultivated in the Peninsula. In the gardens are cultivated in the same 
season, Polkhos sinensis, Lahlab vulgaris and cultralus, Cuixavalia gliidiatu, Alitcuna capi- 
tala, with other species, and many varieties of all. Phaseolus lui/alus is commonly called 
country French beans. P . vulgaris is said also to be common, but the only plants I ever 
found which corresponded with the European plants were from Cashmere, and these

differed
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differed so much in their nature from the Indian Phaseohe., as to be cultivable only in 
the cold weather; and were the only ones of the tribe which succeeded well in the 
Mussooree Experimental Garden. That many of the same species and varieties of tlie 
Phaseoka, are cultivated in the southern as in the northern parts of India, and that 
there is considerable uniformity in their characters, is evident from ray specimens of 
cultivated Phaseoka, named from Dr. Roxburgh’s MS. descriptions, corresponding in 
every respect with those contained in his Herbarium, as I ascertained in company with 
Dr. Graham. Arachis hypugaa, from China or Africa, is also cultivated in India.

Hence we may also expect, as in other families, to find many of the plants of Bengal, 
and Southern India, extending to Northern India : accordingly in the Deyra Boon and 
Kheree jungle we have such plants &%Cvotalaria Utragona, retusa and sericea, Psoraka 
corylifoUa, Pueraria tuberosa, Dumasia v'/lhsa, Smitkia sensitiva, Miicuna pruriais and 
monosperma, Desmodium gyraus, Dkerma pulche.Ua, and Uraria lagopus; with shrubs 
and trees like Tephrosia Candida, Butea superba, Erythrina spathacea ?, Pongamia glabra, 
Dalbergia ougeinensis andSissoo. Pterocarpus, a genus which occurs chiefly in the 
southern parts of India, is mentioned by Dr. Govan as occurring about Nairn, but I was 
never fortunate enough to meet with it. At Saharunpore and in the open plains there 
are such plants as Hcylandia latebrosa, Indigoftra tnneaphylla, ^esbania JEgypUaca and 
aciileata, Agati grandiflora, Butea froitdosa, .^sthynomene aspera and acukata, Uraria 
picta, with several species of Alysicarpus.

The neighbourhood of Delhi, and the arid banks of the Jumna, as we have frequently 
seen, enjoy a peculiarity of vegetation, which approximates their flora to that of the 
drier parts of the peninsula, as among the plants found may be enumerated Indigofera 
cordifolia “xad trita, Rhynchosta medkaginea and mkrophylla. Tephrosia diffusa <iK\A pur
purea. The existence also of Alhagi maurorum, with Indigofera paucifolia, and a species 
of Crotalaria, C .Burhia, Hb. Ham., (C. arida, nob.) nearly allied to C. Tiielaka, shews 
the relation which has frequently been pointed out in the flora of this part of India to 
that of Egypt.

The greater proportion, however, of the species of the genera which have been enu
merated, as well as those of Galactic, Ormocatpum, St^losanthes, Lourea, and Ekiotis, 
are found, a.s might be expected, in the southern parts of India; for the great majority, 
as Crotalaria, Psoraka, Indigofera, CUtoria, Galactia, Glycine, Teph7'osia, Sesbaniu, 
Zornia, Stylosantkes, JE.schynnmone, Urat'ia? Desmodium, Rhynchosia, Phaseolus, Dolkhus, 
Erythrina, and Plcrocarpu.'i, are common to India, with llie equinoctial parts, both of 
Africa and America ; in each a few species of some of the genera extend northwards, 
as we have seen them do in India, whenever local circumstances produce a climate 
favourable for the growth of tropical plants. A progress which may be restrained either 
by the intervention of an ocean or a mountain range, and in both cases by reducing the 
temperature, or in the latter by preventing the progress of the tropical rains; so that 
tropical vegetation may be indicated on the map by a series of undulating or zig-zag 
lines, in the same way as has been done by the illustrious Humboldt for the lines of

e q u a l

    
 



I L L U S T R A T I O N S  OF  T H E  B O T A N Y  OF [^Legumiiiosa.

equal temperature. Though the genera are numerous, which are common to the equi
noctial parts of Asia, Africa, and America, yet a few have only been found in the two 
first, as Cyamopsis, Oi'mocarpum, Alhagi, Alyiicarpus, Cylista, and Z>fl/6erg-ia, while 
others exist only in Asia and America, as Mucuna, Collaa, and Canavalia.

The genera which have been enumerated as occurring in the Himalayas, are, on the 
contrary, in general common to these mountains, as well as to Siberia and Europe, the 
Oriental and Mediterranean regions. Cartigana, Oxytropis, and Guldtnstadlia, exist in 
Siberia and the Himalayas, Colutea in the latter and Europe ; while Cicer, found in the 
Oriental region, Arabia, and Egypt, occurs also on the northern face of the Hima
layas; but Trifolium, Phaca, Lcsped^za, Vida, Lathyrus, and Orobus, occur in most of 
fhe above regions, as well as in the Himalayas, and the cool ports of America.

Some of the species, moreover, are not to be distinguished from those occurring in 
Europe and tlie Oriental region, which has been elsewhere shown to send many of its 
plants thus far southwards. Thus we have Ononis procurrem, Trifolium prateme and 
repens, Medicago saliva, and Lathyrus pratensis, iu Cashmere; the two last are also 
found in Kunawur, with Aledicago lupulina and falcata, Vida sylvatica, and Cicer soo7i- 
goricum, and a nearly allied species, C. mici'ophyllum, nob. In the Himalayas we have 
Ervum tetrasperrnum, Orobus luteus, and Cytisus Jiaccidus, closely allied to C. a}'genteus. 
The numerous species of Ast)‘agalus an'd Oxytropis approximate the flora of the Hima
layas and of Kunawur, to that of Siberia and of the Altai Mountains; and though few 
of the species can be identified with those of Pallas or Ledebour, which I have examined 
in the collections of Mr. Lambert and Professor Lindiey, yet there is a great resemblance 
between many of them. A representative even of the North American flora is not 
wanting, for specimens of Desmodium nudifiorum, collected by myself in the Himalayas, 
are pronounced by Dr. Boott not to differ from those collected by himself in the United 
States of America, while several species of Lespedeza bear a close resemblance to those 
from the same country. L .juncea, or, at least a species refeired to and scarcely to be 
distinguished from it, is found in these mountains, as well as in China and Japan.

The existence of a few genera of a tropical nature has been already indicated at 
moderate elevations, and in the rainy season. Thus, Crotalaria anthylloides is found 
at Mussooree and Nepal, in the Peninsula and Ceylon, Java, and Canton; also 
C. alata, of the section Alatce; to which also belongs a species found on the Andes. 
Smithia ciliata, Parochetus oxalifolia, Cantharospermum paucifolium, and Rhynchosia 
suaveolens, may be enumerated a.s occumng in these mountains in the rainy season, 
together with Phaseolus angiistifolius and scaber, belonging to a genus, of which some 
species travel further north than any other of the tribe Phaseolece. It is probable 
that both the red and white varieties of P . vulgaris were introduced into Europe from 
Caubul, Cashmere, or the neighbouring countries, as the seeds of both were brought 
me from the latter, and they can only be successfully cultivated in a lower temperature 
than other species of the genus. In addition to these, there are a few shrubby species 
of Indigofera and Desmodium, which extend as high as 6,000 feet. Among these,

D . tUiafolium,
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D . tili'ifoU w n, nutans, and multijiorum, with I .  heterantha and violacea, may be men
tioned as the most ornamental. At lower elevations, a species, which I have called
I .  A rghaw an, from its native nanie, is highly ornamental, from the luxuriance -with 
which it flowers before the leaves make their appearance. I know not whether it is to 
this plant, that the same name is applied by Mr. Elphinstone, and described as being 
highly ornamental in the neighbourhood of^Caubul.

In the hills, as in the plains, the cultivated Leguminosa; belong to diiferent tribes in 
the different seasons of the year; thus the field-pea, called kullae in Sirraore, is culti
vated in the summer months, and D olkhos unijlorus, hoolut and koolthee, horse gram 
of Europeans in the Peninsula, in the rainy season; Phaseolus tvrosus, seeta mas, in 
Nepal; and in the Deyra Doon and lower hills, Cajanus bkolor, whether a variety 
or distinct species, is called tor by the natives, and distinguished from the u rh n r . In 
Cashmere, besides the French bean, other PhaseolecE are cultivated, as well as Fenugrcc: 

cattle are fed on lucern and clover, which are, however, only found, as far as I have 
been able to learn, in a wild state. Lieut. Burnes mentions clover at Peshawur and 
Gundarauk ; also that artificial grasses are cultivated at Ciiubtil, and trefoil at Bokhara.

Among the Mimosece and Casalpinea we have seen that, with some anomalies, there 
is considerable uniformity in the properties of the plants of these tribes or orders ; but 
in the Popilionacea, which form so considerable a proportion of the LegumlnoscE, indeed 
of the vegetable kingdom, we find that with some striking conformities to the law of 
uniformity of properties with structure, there are yet considerable exceptions ; but those 
which agree in habit, as the herbaceous species of a tribe, generally also correspond 
in properties, even when discrepancies present thems.elves among the arborescent or 
shrubby species.

Thus, if we examine the European Papilionacea, to which the Himalayan, as well as 
those which flourish in the cold weather in the plains of India, correspond in form ; we 
shall find that the Vkkee are cultivated in many countries; their seeds being useful as 
pulse, their stalks as fodder. The Trifolkce afford bland and nourislung food, much relished 
by cattle, and are therefore much cultivated in different countries. The true llcdy- 
sarccE and Astragalea, though not cultivated, are greedily cropped by cattle in Europe; 
and as has been mentioned at p. 41, Astragalus Webbianus,'N\\h other species, forms 
the principal nourishment of the numerous herds of cattle which are driven in the 
summer months by the Tartar shepherds to the bleak, elevated, and apparently barren • 
districts of Kunawur and Hungarung. As much the same climate, as well as similar 
species oi Astragali, extend to the Altais and Siberia, wc may conclude, that there also 
they afford food to numerous cattle. The shrubby species, as A . verus, giimmifer, 
cretkus, and aristatus, and perhaps others of the section Tragacantha, yield the peculiar 
gum of that name, which may perhaps also be secreted by some, though it has not yet 
been traced to any, of the Himalayan species; but with these, the officinal species would 
no doubt thrive, if it was expedient to introduce them. It would appear, liowcver, u more 
important matter to teach the natives of the mountains to grow the easier cultivated 

2 c . Trifolkce,
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Trifolkct, which would be useful for their cattle as winter fodder, now supplied by the 
leaves of trees stacked for that purpose.

But as these are not indigenous in the plains, and only suited for the cold weather 
cultivation of Northern India, it is desirable to ascertain whether there may not be 
other plants suited as fodder for cattle, and profitable for cuUivatioii. For though it is 
not the custom of the natives of India, with the exception of barley, to cultivate any 
green food for cattle, which, in addition to the precarious pasturage of Indian plains, 
generally get only bhoosa or chopped straw, and the cut stems, called kurbee. of the 
Jooar, or Sorghum vulgart; yet in an extended and improved system of farming, 
it would no doubt be desirable to have crops yielding green food suited to the climate. 
For this purpose the Graminea and Legumbios<x appear the most likely to be useful; of the 
latter, some of the Genistea, Hedysarca, and FhaseoUa-, being best suited to the climate, 
are most eligible for experiments. Of the first, I  was informed that cattle were occa
sionally fed on the green parts of Crotalariajuncea; but as this plant, extensively culti
vated, is valuable on account of its fibrous bark, some other species might, perhaps, 
equally well answer the purpose. O f the Hedysarea, Alhagi Maurorum  affords, in the 
most desert places, food grateful to the camel. Dr. Roxburgh states, that his Hedysarum 
qiiinqueangulatum and aurkulatum, both included in Desmodium diffusuin by Messrs. 
Wight and Arnott, are greedily eaten by cattle, and might be advantageously culti
vated. I tried the Cichorium Intybus, which is much liked, both by horses and cows ; 
it succeeded well in the Saharunpore Garden. Indigofera cnneaphylla is also eaten by 
cattle, and might be useful in a sandy country, with Desmodium triflorum, in binding 
the soil.

The Phaseoleee, extensively cultivated both in gardens and fields, are frequently 
objectionable as fodder, in consequence of the numerous hairs with which they are 
covered; but on this account, the pods of Mucuna prurkns are useful in medicine: 
Phaseolus radcatus is, however, eaten by cattle, and other useful exceptions might be 
found by attention being turned to the subject. Of this tribe it may be mentioned that 
lupins {L.albus), much cultivated in Arabia and Egypt, are not so in Northern India, 
though corresponding in generaldn the nature o f its cultivation, but they may be procured 
in the bazars under the name toormus, corrupted from Sifipos- A variety of Dolichos 
cutjang, called lobia, is referred to as the of the Greeks.

Edible matter is furnished by the roots of some of this family, as Dolichos btilbosus, 
and the tuberose species of that genus, as well as of Apios, Lathyrus, and Pueraria. 
Saccharine matter is secreted by the roots of the liquorice, alpine trefoil, and Abrus 
precatorius; and a kind of manna by Alhagi maurorum. This is the toormijheen of 
Arabian authors (quite a distinct substance from shir'khisht')-, the plant is by them called 
haj, to which the article being prefixed, has made the Alhagi o f botanists. It is one of 
the plants, called ooshturkhar, or camel’s thorn, but is in India known by the name of 

juwansa, and is so common every where as to be frequently employed in making tattees. 
t have met with it from Delhi all along the banks of the Jumna, as well as of the Ganges,
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in  U p p e r In d ia . I t  w as fo u n d  by D r. H am ilton  a t th e  S eetakoond, o r h o t sp ring  n ea r 

M ongh ir, p robab ly  in  his progress to  N e p a l ; an d  is therefore ca lle d  Manna nepalensium 
b y  M r. D on. I  am  u n ab le  to  discover a n y  difference b etw een  th e  In d ia n  an d  E g y p tia n  

p lan ts , o f th e  la t te r  I  possess specim ens co llec ted  b y  M . Bov6, an d  am  disposed to  th in k  

th a t  bo th  these, w ith  A. camelorum, m ay  be on ly  varieties o f one spec ies. N o  m an n a  is 

co llec ted  in  In d ia , A rab ia , o r E g y p t, and  th e  clim ate  o f P e rs ia  an d  B o k h ara  seem  

alone su ited  for its  d u e  secretion . In  th e  la tte r i t  is m uch used  as a  su b s titu te  for sugar.

I t  is im ported  in to  In d ia  from  C aubu! and K horasan .

T h e  p reced ing  are  p re tty  uniform  in  their n a tu re , as th ey  ch ie fly  secrete m ucilage , 

fecula, an d  saccharine m a tte r ;  bu t som e of th e  Sarcolobea, as  w e ll  as several Phyllo- ■ 

lobece, have more pern ic ious properties, as some are said to b e  p o iso n o u s; an d  a  few  

to  have a  narcotic p rin c ip le , a s  Pha^eolus radiatus in  its  roots. T h e  leaves o f several 

sh ru b b y  species are  p u rg a tiv e , as those o f Colutea arborescens a n d  orientalis, u sed  for 

a d u lte ra tin g  senna, esp e c ia lly  th a t  p rocured  from  Cassia obovata ;  so also are  those of 
species oi Genista, Cytisus, Robinia, Coronilla, an d  Clitoria.

I n  a  com m ercial p o in t o f view , Ind igo  is p ro b a b ly  the m ost im p o rta n t p ro d u c t o f this 

fafnily, an d  a  s trik ing  in s ta n ce  of th e  im portan t re su lts  a tte n d a n t on th e  proper a p p li

ca tion  o f science an d  s k i l l ; for B engal indigo, a  few  years ago n e a rly  unknow n, and  

little  valued , now  b rings th e  h ighest prices', an d  alm ost to  th e  e x c lu sio n  o f every  o ther 

k ind  in  the E nglish m ark e t. A s the m anufactu re is so w e ll u n d ers to o d , i t  n ee d  on ly  

be m entioned tlia t as th e  low er provinces are favourable to  th e  g ro w th  of th e  p lan t, an d  

th e  m anufacture o f indigo, so th e  u p p er provinces, no t so w e ll a d a p te d  for th e  la tte r, 

are p a rticu la rly  so for th e  ripen ing  o f th e  seed, w h ich  is  y e a rly  s e n t  dow n t o  th e  low er 
p ro v in ce s ; an d  th is p ro b a b ly  p reven ts  th e  deterioration  of th e  p la n t  so frequen tly  found 

to  ensue  on th e  co n tin u ed  cu ltivation  of th e  sam e seed in  th e  sam e p lace . T hough  

Indigofera tinctoria is th e  m ost com m only cu ltivated  species, ind igo  m ay  also b e  ob tained  

from  o th e r species, as I. ccerulea in  In d ia , I. anil and caroliniana, in A m erica, and- 
I. argentea in E g y jjt.

D r. R o x b u rg h  in fo rm s  u s ,  t h a t  fro m  w o u n d s  a n d  n a tu r a l  f is su re s  in  Pulea frondosa a n d  

a ls o  in  B . superba, a  red  j u i c e  is s u e s ,  w h ic h  h a rd e n s  in to  a  b r i t t l e  r u b y -c o lo u re d  g u m -  

I 'e s ia , n o t  u s e d  b y  t h e  n a t iv e s ,  th o u g h  s tro n g ly  a n d  s im p ly  a s t r i n g e n t ; b u t  in  th e  

n o r th e r n  p ro v in c e s , i t  is  e m p lo y e d  b y  th e m  fo r  t h i s  p ro p e r ty ,  a n d  c a l le d  kumurkus a n d  

dhak ke gond, a lso  kuni; an ki/w? T h e  flo w ers  c a l le d  tecsoo a n d  keesoo y ie ld  a  b e a u t i fu l  

d y e ,  a n d  th e  ro o ts  fo rm  s t r o n g  ro p e .

O f th e  DalbergiecE, Pterocarpus erinaceus y ields A frican k ino, so , in  In d ia , P. Aiar- 
supiun, a  native of th e  C irca r m ountains, exudes a  red ju ic e , w h ich  hard en s into a 

strong , sim ply as tringent, b r ittle  gum -resin  of a  d a rk  red  colour, v e ry  like th a t  o f Butea 
frondosa, according to  D r. R oxburgh . P . Draco is sa id  to  y ie ld  d ragon’s blood, dum- 
ool-uklrwain; P . santalimis affords one k in d  o f Saunders-w ood, an d  P . dalhergioides, 
ex c e llen t tim ber, like th e  g enera lity  o f  th is  trib e , as Dalbergia Ougeinemis, latifolia, and  

Hissoo. T he last, indeed , is  one of th e  m ost valuable of th e  In d ian  tim ber-trees , an d , in 
2 c 2 conjunction
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conjunction w ith  th e  sau l { S h o r e a  r o h u s ta )  m ore ex tensive ly  used th a n  an y  o ther in 

N orthe rn  I n d i a ; b u t, like every  o th e r , su b jec t to  be speed ily  destroyed  b y  th e  unceasing 

ravages o f th e  w h ite  an t. I t  w ou ld  b e  im p o rtan t to  ascerta in  w h e th e r tim b e r and  vege

tab le  m atter m igh t n o t be d efended  from these  destroy ing  hordes b y  th e  sam e process 

as em ployed b y  M r. K y a n  in so e ffec tually  p reserv ing  from th e  d ry  ro t, an d  o f wi]ich 

so lum inous an  account w as given  b y  D r . F a ra d ay  in h is lec ture, an d  subsequently  

in th e  Q u a r t e r l y  R e v i e w .  W h e n  in  I n d ia ,i t  w as m y in ten tion  to have p rosecu ted  a  series 

o f experim ents*on th e  su b jec t. 1 com m enced  by  dissolving corrosive sub lim ate  and 

assafcDtida in strong  sp irits  (a rtic les , a ll o f w h ich  a re  procurable in every  b az ar) , and 

' poured th e  solution in to  an y  p la c e  w h e re  th e  w h ite  an ts  w ere beg inn ing  to  m ake their 

appearance . T h e  process w as so effec tual, th a t  th e y  w ere alw ays driven  aw ay  from the 

po in t a ttac k ed , and  m y  servants w e re  af te rw ard s  in th e  h ab it o f re so rting  to  th e  same 

m easure w henever occasion re q u ired . I  re g re t th a t  m y  avocations did not allow  m e leisure 

to  p u rsue  the s u b je c t ; b u t  I  com m end  it to  m y ingenious friend, M r. J a m e s  P rin sep .*  

I n  conclusion, I  have to  express m y obligations in exam ining th is  ex tensive fam ily  to 

D r.W ig h t, w ho com pared and  nam ed  m an y  o f those o f  In d ian  forms ; som e o f  w h ich , 

especially  those from  near D ellii, h e  found  to b e  id en tica l w ith  his ow n from  th e  P e n in 

su la  of Ind ia  ; to  D r. G raham , P ro fesso r o f B o ta n y  in  th e  U n iversity  of E d in b u rg h , fo r 

tlie  k indness w ith  w h ich  h e  w e n t th ro u g h  th e  w hole o f D r.W allich 's  a n d  m y  collection 

o f L e! 'in n  'mos(E. F in a lly , to  M r. B e n th a m  fo r th e  following valuable acco u n t w ith  w hich 

he has favoured m e o f th e  n ew  species o f  th e  trib es  l .o te tE  and  V ic ie te ,

E d w a r d .n a  m ollis ; foliolis 25-29 sulwppositis subcoriaceis dlipticis emarginatis subglabris, jimioribus 
oblongis obojatisve ailpresse sericek, cavina alls vcxillo(juo subasquali.—Sophora mollis. Wall. Cat. HLrb. 
Itid. n. 5J3.5.—.S’. H o u g h ia n a . Wall. l.c. n. 5.S36, B. v. Tab. 34. f. 2.—(6. c. d .) standard, alie, ami 
petals of cavina ;—(e.) stamens and pistil, v itli the oblique calyx;—(/.) raonilifcirm legume, with tlie 
j)ersistent stamens;— (g .)  tlie same cut trunsvci-sely, to show the four wings;—{h. i.) the seetl.

This shrub, found about the hills in the Deyra Doon. and about Saluinsadhara, is remarkable for the 
showincss of it.s infloi'escence, as this makes its appear.nuce before the leaves arc f\il!y expanded.

T h e rm o p s is  b a r b a ta ; seviceo-tomeiitosa; foliis sessililius iiifcrioribus simplicibus 3-4 vcrticillatis, siipe- 
l ioribus trifoliolatis, stipulis foliolis acqualibiis, oninibu.s oblongo-laneeolatis vcrticillatim dispositis, raceitii 
floribus geminis ternisve, pedicellis calyce longioribus.—A n o g y r is ?  harbuta . Grab. Wall. Cat. ii. 5341. 
Tab. 34. f. 1.—(c. d . e.) petals;— (/.) calyx cut open, with stamens and p i s t i l a  legume of unusual 
(A.) of the ordinary form ;—( i . )  the seed ;— (/c. /.) the same, with the testa removed;— (rn .)  the embryo.

This plant, remarkable for its showy nature, is also so for the variableness of its leave.s; these being 
frccjiientlv, as represented in the plate, but sometimes the wliorl is composed of six leaflets, which might 
be formed eitlier by two sessile and opposite leaves, or by the addition of a leaflet between the pair of 
Icaf-like stipules: sometimes the whorl is composed of four leaflets, which must in this case be considered 
simple leaves. The bracteae also are remarkable, as forniing by their union a calyx-like involucre.

H i m a l a y a n

W hile  th is  is passing  th ro u g h  th e  press, I  have  seen {14th M arch  1835} specim ens a t th e  R oya l Institu tion  
o f  O ak  a n d  D eul.wliich h a d  been sen t to  and  have  re tu rn e d  from  Indi..), w ith  a  certificate from  M r. K y d , stating 
th a t bod i h a d  been freely  exposed in  such  situations, as w here  tim b er is never k now n  to  escape th e  depre
dations o f  w h ite  a i i ts ; b a t  ne ither piece h a d  been touched , a n d  bo th  w ere re tu rn e d  sound a n d  un in ju red . I t 
is ha rd ly  possible to  calculate  th e  benefit o f  w hich  th is  m ay be productive . I t  rem ains to  b e  ascertained  w hether 
th e  p repara tion  {“ ruskupoor") procurab le  in  In d ia , is equally  efficacious; as w ell as to ascertain  th e  In d ian  woods, 
in  w hich  th e  chem ical com bination  is m ost com plete and elTcctual in  resisting  th e  destructive  p o w ers o f  the 
w h ite  a n t ; pow ers, second only, i f  second indeed  th e y  be, to th e  d ry  rot.
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H IM A L A Y A N  L E G U M IN O S ^
O f E u ro pe a n  and S i b e r i a n  F o r m s . B y G . B e n t u a m , E sq .

T hibus 1. L otk* .  DC. Prod. 2. 115.
ScBTBlBUS 1. GBHI8TE.B. DC. J.C. 153.

I. C ytisus. DC. Prod. 2. 153.
Seit. Lotoides. DC. P rod. 2. 166.
1. C. flaccidus {Royle), caulibua decumbentibu.!, fnliia 

calycibuR le^uminibuixjue adpresse tericeis, foliis breviter 
petioitttis trifolioUtiB, foliolis oblongo-elllpticis mucro- 
nuktia, floribua 3>4 terminalibux, corollia glabris calycea 
vixexcedenCiliua.—OlycineP fiaccida W all. Cat. Herb. lod. 
n. 5517.—V ix a C. aryenteo differt petiolia vix atipulo lungi- 
oribua, foliulia raajorihua, corotlia miooribuB glabris. Folia 
caule* e t legumina intcrdum dcnac aericco-rillosa {C.lann- 

^inntiis, Royle, MSS.)
Hab. Muaaooree and Soen Range.

I I . 0.S0N18. Linn.— DC. Prod. 158.
1. 0 . procarrene, W allr.— DC. Prod. 2.162.
Hab. Caahmerc.

SinriuBUB I I .—TBtP0UR.E. DC. P rod . 2 . 1 'l .
I I I .  MEDicAon. Linn.—DC. l.c.

1. lupulina, Linn.—Ser. in DC. Prod. 2. 1"2.— Wall. 
I 0. n. 5944.

Hab. Oudc and Nepal. IVall.—Plaina of Northern India.
Chinee in Kunawur. I t, Inglis, Eatj.

2. M . falcaln, Linn.—Ser. in DC. Prod 2.172. var. flo- 
ribua cairuleis.— Legiiniina falcata miiiiine cochleata, 
raulea proatrati.— Wall. I.e. n. 5945. C.I).

Hab. Ludak. Lippa in tCunawur. Roylf.
3 .  M.$ativa, Linn. Ser. in DC. Prod. 2. 173. / m . l . c . n .  

5945. A.B.
Hab. Herb. Madras. Hb. Ham. a Pjitnn. /Oi/I.—Culti

vated in N . India. Wild on Poor Punjal and in Cashmere. 
Royle,—T azeegongin Kunawur. R .In y lis , Ksq.

4. ^f. deiitiaUata, M'illd—var. ^  vulgaris Benth. Cat. 
Pyr. 103.—W all. l.c. n. 5946.

Hab. Oude. JFallkh.

IV . TBiooNKi.t.A. L in n .-S o r . in D C. Prod. 2. 181.
Sect. Fcenum flracum. Ser. in DC. Prod. 2. 182.
1. T . FnHum Grctcum, Linn.—Ser. in  l.c.— W all. l.c. u. 

5984.
Hab. Hb. Madras. Ilh. llam .Puraniyaand Rainpore,W all. 

.UctAeeofthenatives, cultivated inlndiaand Cashmere,
Sect. Bucerns Ser, in l.c.
2. T. irtcMit (Royle) diffusa; foliolis obovatu-vel truncalu- 

ouneatis inciso-dentatis, stipulis semisagittatis basi sub- 
•lentatis, umbcllis pcdunculatia 1-4-fforis, floribus ereclis 
(ubsessilibuB, leguminiboa arcuatis longis tincaribus reticu- 
lato-venosis.— Vaide atfinis T.polyceraUB ct T.pinnat’fiiUr, 
differt umbellis pedunculatis,

H ab. Chteni o f the natives, indigenoua in tho cultivated 
fields of Northern India, used as fodder fur cattle.

Sect. Falcatula, Ser. in DC. Prod. 2 . 184,
3. T . gracilu  (Bentli.) g labra ; caulibos prostratis, ramis 

fitiformibus, foliolis ovato-subrotundis parvis, stipulis lato- 
lanceolatis subdentalis, pedunculis folio longtoribtia

mucronntis subuinbellatim 2-4-floris, floribus pedicellatis 
nutanlibus, legutniiiibus latis subfalcatis compressis venosis. 
—A  T. kylridn  differt foliis parvis, pedunculis elongatis, 
floribus multo minoribus approzimatis e t habitu.

I l\b , Miissonrec and Cashmere.
4. T. Emodi (Benth.) adscendens, glabra vel apice 

pubescens; foliolis ovatis obovntisve basi angustatis, stipulis 
semisagittatis lineari-lanceolatis vix dentatis, pedunculis 
folio Bublonginribus muticis racemoso-plurifloris, floribus 
pedicellatis nutantibus, leguminibus latis subfalcatis coin- 
pressis venosis.—A/ritfotit-t Em odi. W all. Cat. H erb . Ind. 
I). 5941. Statura fere T . comiculaUe, sed flores pauciores 
laxiores multo minores. Legumina T . gracilis f  sed in 
exemplaribus suppetentibos immatura.

H ab. Gossainthan and Kemaon. fEall.—Afetfia o f the 
inhabitants o f the hills. Banks of Jum na and near Sbalma. 
Royle.

5. T . obcordaia (Wall. Cat. Herb. Ind . n. 5986) diffu»a 
glabra; foliolis cuneato-obcordatis, stipnlia late semi
sagittatis ineisis, pedunculis folio brevioribus macronatis 
umbellalini plurifloris, floribus niinutis pedicellatis nutaii- 
tibiis, leguminibus lincaribus compressis subfalcatis.—  
Flores in sectiono minimi, legum ina fere T . camiculat<e 
sed multo minora. Cum hac commixtum eat in herbario 
Indico exemplar ad T . occuUam E el. forte referendum, vel 
T . obcordatce exemplar monstruosum ?

Hab. Hb. H am .aT ik a ri. lEall.
6. T . fimbrinla (Royle) diffusa; raraia apice pubesceii- 

tibus, foliolis obovatis fiinbriato-dentatis, stipulis lauceolato- 
seniisagittatis subdentatis, pedunculis folio vix longioribue 
raccnioso-muitifloris muticis, floribus densis pedicellatis 
nutantibus clongntia.—Affinis 71 escu5MJ/<»; diverse habitu, 
foliis fimbriatis, racemia brevibiis densis e t floribus niajo- 
ribuB angustinribus. Legumina non vidi.

llsb . Rogee in Kunawur, Bussoulce on the road to, and 
Kioonthul in Cashmere.

7- T.eaculej^ta, M’illd.—Ser. in DC. Prod. 2. 185.—W all,
l.c, n. 5985.

Hab. Hb. Roxb. H b. Ham. ox Olipur. Ludak, from 
seeds sent by Mr. Moorcroft.

V . Me l ii.otus. Tourn.— Ser. in DC. PkhI. 2. 186.
1. M  leucantha Koch.—Ser. in DC. Prod. 2. 187.— Wall,

l.c, n. 5942.
H ab. Hb. lira , from Puraniya and Banks of the Rapty. 

Silhet and Ramporc. Saharunpore, Royle.
2. A/.ponJ(/?ura,Desf.—Ser.inLc.— W all.l.c. 0.5943.A.B.
Ilab . Hb, Ham. from Ililsa . lV(dl.~M etha  of the plains

of Northern India, where it is extremely common in tlie cold 
weatlier. Royle.

3. M , Ilalica, Lam.—Ser. in DC. Prod, 2, 188,— Wall.
l.c. n. 5943 D,

Ilab. lib .  Madras. ff'dll.— Qrovrn in the Saharunpore 
Botanic Garden from seed bought in the bazar. Hoyle.

V I. T rifolium . Linn.— Ser. in DC. Prod. 2. Is9.
Sect. Kutriphyllum, Ser. in DC. Prod. 2. 192.

1. T.jirau iti',
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1. r . L idd.—Ser. in DC.  P rod. 2, 1H5.
Hab. Cashmere.
Sect. Trifoliastrum. Ser. in DC. Prod. 2. 198.
2. T’.wyens, Linn.— Ser. in DC. Prod. 2  198.
Hab. Cashmere.

V II . L o res , Linn.—Ser. in DC. Prod. 2.209.
1. L , cornieulalus, L inn.—Ser. in DC. 2. 214.—Z.. l/rac- 

teatus, IVall. Cat. H erb. Ind. 5939.
Hah. Nepal and Kemaon. W all.—H im alaya passim. 

Cashmere and Kiinawur. Royle.
V II I .  PocoLOTus, Royle.

Calyx orato-tubuiosiu, obscure bilahiatus. A lsvex lllun i 
eubsquantes, carina subrostrata. Stamina diadclpha vcl 
decimo baai cum cteterU connexo. Stigma capitatum, 
obliquuiD. Legumen atipitatum, linuare, rectum , aubteres. 
— Habitus et folia Hosackin, corolla Loti, ab utruque 
genere Icguminc stipitato diversum.

1. P . hotackioidcs (Royle)— Herba procumbens, multi, 
caolis, ramusa, glabra. Folia impari-pinnata, 7 -^juga . 
S tipuln pa r\'s , scarioss. Foliola oborata vel oblocga, 
obtusa. Pedunculi axillarcs, folio sublongiorcs, ebracteati, 
urabellatim 2-3-flori. Calyces pcdieellali, glabri, sub- 
membranacei. Flores magnitudino Loii angustistimi.

Hab. Mussooree, and common in the Himalayas.
ScaraiBU s I I I .— GALEoast. DC. Prod. 2. 243.

IX . Caracaha, Lnni,— DC. Prod. 2. 2G8.
1. C. MooTCToftima (Benth.) foliolis sub-S-jugis ovali- 

oblongia villosis, petiolia foliolo termiiiatis, raniulis sU-ri- 
libus stipulisque epioescentibns, cajycibua villoeis breviter 
dentatis.— Flores 6-10 ad apices ramutorum brevium folia- 
torum raeeroosi.— Atiragclus M oorcrqftiaxw, W all. Cat. 
H erb. Ind .n . 5933.

Hab. Luddak. Moorcrofl.
2. C. drevispina (Royle) foliolis 4-5-jugis ovali-oblongis 

obovatisve subtus pubescentibus, petiolis brevissime stipu- 
lisque apiaeecentibus, pedunculis folio brevioribus apico 
subumbellatim 4.5-floris, calycibus pubescentibus, dentibus 
tubo brevioribus.

Hab. Burapta on the shoulders of U m ikta .
3. C. Oerardiana (Royle) foliolis 4-S-jugis ovali-oblongis 

villoais,pelioli8pilosisapice spincarent:hua,stipulis scariosis, 
calycibus villosissimis, dentibus tubo brevioribus.—Flores 
ad axillas solitarii ? Legumina intus extusque villoeissima, 
Aatrngalus Gerardianus. Graham in M'all. I.c„n. 5938.

Hal). Sirmore. Gerard. F urze  from Neetee. Webb. v. 
T .34 . f. 1. 17.calyx; h. one of the  aln of corolla; e. Sta
mens, diadclphous, 9 and 1, and p is til; c .f .  transvciaesec- 
tinns o f legume ; g. seed.

4. C. p<tlgacantha (Ko}-ic) foliolis 5-6-jugis late-obovatis 
villosia, petiolis rufo-villosis stipulisque apinescencibus, 
pcduoculis solitariisP calycibus villosis dentibus tubum 
suba>quantibn8.—Astragaluspolgacanthut. W all. l.c. n. 5931.

Tlab, Kemaon versus Kniudum. Wallich.
5. C.ipinosissinta (Benth.) foliolis 3-4-jugis p a n  is ovatis 

villosissimis, petiolia spinescoiitibus, atipulis scariosis, flo- 
ribus sessilibus subfasciculatis, calycibus elongatis nigro- 
villosis, dentibus brovisiimia.—Astragalus ipincsisstmus. 
W all. l.c. n. 5935.

Hab, Bhote. W allich.
6. C. versicolor (Benth.) foliolis bijugis approxiiualia 

cuneato-lmearibus glabris, petiolis foliola superantibus 
stipuUsque spincacentibus, pcdicellis solitariis calyce parum

longior^qs, calycibua basi vix gibbia, legumine glabro,— 
Genista versicolor. Wall. l.c. n . 5922- v .T ab . 34. f. 2. a. Sia. 
mens. 9  and 1 ; the tatter is distinct, and no t united with 
the former, as in the figure; b. calyx and p is til; c. trans
verse section of legume. Dr.W oIlich's name has inadver- 

•tcntly  been written under the figure, though the plant 
belongs to this genus.

H ab. A. Tartaric Furze.TarUiT'm  Chinensis confinibus. 
Webb.— B . Tartaric F urze  e Ludak b. Moorcrofl.— 
C. Tartaric Furze, Daina of the natives, eaten by all ani
mals ; the flower varies in colour. Gerard. W all. I. c. n. 5922. 
—T sgla . H . luglis, Esq.—Chanpo in Hungarung. Royle.

X . CoLVTBA, R  Br. DC. Prod. 2. 270.
1. C. Nepalensxs (Sims) foiiis subfasciculatis, foliolis 

obnvRtis rdtusis (kauris, pcduncalis folia squantihas 3-5- 
fliiris, rexilli gibbis minimis, carina apice obtusa appendicu- 
lata, ieguminibus apice vix hiantibus.—A  C. cmenla diflert 
carina forma e t floribus multo majoribos. H abitus 6'. Al-p. 
pica . Leguminafere C. orAomcentii neccoriacea.—Ic, hot. 
Mag. t. 2622. Bot. Reg. t. 1727. *

Hab. Lippa in Kunawur. Royle. In  H orto Soeietatis 
Horticnlt. Londinensis colitur ex seminibus Nepalen'ibus,

S l' btribus IV .—AsTBAOAi.E.e. DC P ro d . 2 .273.
X I. OxYTROPis. DC. Prod. 2. 275.

1. O .fiorilvnda. Ledeb. FI. All. 3 . 283?— var.caulibus 
brevibus, floribus paucis.

H ab. Pungee and Change in K unawur and Hungarung.
2. O. tnoliis (Royle) suluicaulis; foliolis numerosis uvatU 

sericcis, scapis folio longioribus, floribus paucis laze spi- 
catis, bracteis calyce brevioribus, Ieguminibus suberectis 
ovatis turgidis acuminatis juninribus calycibusque nigro- 
villosis.—Affinis 0 . lonyirostree et 0. sylvalicte.

H ab. Cbaogaon in Kunawur.
3. O.cAi'ft'upAy/a (Royle) caulibus cs'spitoeis brevisaimis 

dense lanatis, stipulis magnis imbricatis, foliolis tri-queter- 
natim verticillatis lanato-sericeis, scapis folia cqnuntibus, 
floribus capitatis, calycibus cylindraceis nigro-villosis, den
tibus lanceolatis.—AfGnis 0 , lanalce.

H ab. Sbalkur. <
X II . AflTRAQALUBjLinn.—DC. Prod. 2 .281 .

Sect. 1. Hypoglottidei. DC. l.c.
1. A .slr ic iu s  (Graham) caule adscendente? subglabro, 

stipulis basi concretis oppositifoliis, fuliolis 8-IO-jugis 
oblongis canescentibus, pedunoulia folio sublongioribus, 
bracteis minimis, calycibus campanulatis nigro-pubescen. 
lihus, eorollis calyce dupio longiuribus.— Affinis A . hypo- 
gloUidei, differt prsecipue floribus laxioribus dimidio 
niinoribus.— W all. C at. Herb. Ind. n. 5924.

H ab. In  montibus Sillet. Wallich,
2. A . laicoeephalus (Grabam) subacaulis vel diffuso. 

procumbens, sericeo-villosos; stipulis concretis oppositifoliis, 
foliolis 15-20-jugif ovali.oblongis, pedunculis folio loogio- 
ribus, spicis capitatis, bracteis tubum calvcis squantibos 
calycibuaipie 8ericeo.villosis, Icgvcniaibua villosis calyce >Q- 
clusis—Affinis p rscedenti. Capitula densa cano-villosa fere 
A . glauci. Flores albi. I 'a r ia t foiiis capitulisqae plus 
minusve villosis. W all. l.c . n.5923. v. T ab . 33. f,2.

Hab. In  D eyra Doon et Rikeefces. W allich. Mussooree 
and passim in liills. Royle.

Sect. 2. Onobrychioidci, D.C. Prod. 2. 286.
3. A . Mii.rtcellii (Royle) e rectus?; stipulis liberismem- 

branaceis lineari-lanceolatis, foliolis 10-12-jugii oblongis
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cano-pubescentibu*, pedunculta folio longioribus, racemia 
deosU multidonB, floribus pcudulia, calycibus nigro> 
pubeBceotlbui, dentibua bncteisque atibulatia, legunioibiia 
oblongis scuminatia reflaxia rcctis puheauantibns.—Florea 
purpuraacentca vidantur magoitudinc A ./a lca ti.

Hab.ChaDdDwPasa; diacovcred by the late Lieut.Maxwell.
4. A.pycnorh iztu  (W all.) diffusus, glabcr j atipulU parvia 

liberia P, foliolis 4-6-jugia late-obovatia, pedunculia folio 
iongioribua 1-2-floris, coroll*  vexillo lato patents, legu- 
minibus ovatia (urgidia loDgitudinaiiter aalcatis glabrie.— 
Species distinctissinia: an hujua loci P— Wall. I.c. n. 592~.

Ilab. In  Emodo ad Gossaintban. IVaUkh,
Sect. 3. Annulares. 1>C. P rod .2 . 2d9.
5. A , Amhtrstianus (Royle) diffusus, subaericeo-hiapidus ; 

foliolis 7-S-jugis parvis oblongis villosiasimia, pedanculis 
paucifloris folio multo brevioribus, ieguminibus cylindricis 
iocurvis adpresse bispidia.— H abitus SiwmieoTum. Affinia 
A , Aupidulo, DC. sed multo minor leguminibus brevioribus.

Hab. The only specimens I  have seen, arc in tho collec
tion formed by Lady Sarah A m herst a t Simla.

Sect. 4 . Bucerates, D C. P rod. 2 . 290.
6. A./iam aais,Liaii.D C .}.c.
Hab. Grown in the Saharunpore Botanic Garden, from 

seed bought in the bazar under tlie name o f  uklfel-ool-mtdik, 
or K ing's crown. •

Sect. i .  Synochreati, DC. Prod. 2. 291 (Legumina mem- 
branacea intlata vel compressa.)

7. A . peduHcuhtris (Royle) ereciua cano-toinentosus; 
foliolis 15-20.jugis oblongis subtus sericeis, stipulis lanceo- 
latis bssi concreCis oppositifoliis, pedunculis longissimis 
erectis rigidis, floribus racemosia pendulis, leguminibus 
oblongis reflexis turgidis acuminatis cano-pubescentibus.—  
Habitus A . taperi et A .fo ita d .

Hab. Pungee in Kunawur.
8. A.tiip*iUUu$, Don__ DC. Prod. 2. 292.—Wall. l.c. n.

5928.
Hab. Nepnlia. tf'aUivk.
Sect. 6. (lalegiformes, DC. P rod. 2. 294.
9. zf. rotun<f{^ofitti (Royle) ereetua f.laber; stipulis max- 

imis foliaceis glaucis, foliolis G-lO-jugis elUptico-snbrotundis 
Iflaucis, pedunculis folio longioribus, floribus racemosia 
pendulis,, coroUis cmlyce dupio longioribus, leguminibus 
atipitatis oblongis plano-compressis utrinque mucronatis. 
Legumina pollicaria.—W all. l.c. n.5929. B.C.

Hab. Oude et Deyra Doon. L ippa in Kunawur.
Hogk.

10. A . gm ctn lm i (Ifam ilt.) erectus gUber; stipulis' 
maximis foliaceii glaucis, foliolis 8-10-jngis ovali-ellipticis 
obovatisve, pedunculis fulici longioribus, floribus laxe race* 
mosis, curoUis calyco vix dimidin longioribus, leguminibus 
stipitatia elongatis oomprestisf—Legum ina nonduin niaturu 
sesquipollicaria. Ploree dimidio minures quam in prieco- 
dente.— W all. l.c. n. 5929. A.

Hab. Ad ripas Rapti. HaTtiiUon.

11. A . poiocarptis (Graham) erectus glaber; stipulis 
lancecdatis membranaceU liberis, foliolis 10.13-jugis 
nblongo-ellipticis, pedunculis folium sequantibus, floribus 
racemoeis, leguminibus atipitatis oblongis turgidis utrinque 
acuminatis.—Legumina 1 -I  pollicaria. W all. l.c. n, 5930.

H ab. Kemaon versus Emodum. JFallich.

12. A . coHcretue (Bcntfa.) caule erecto glabio, stipulis

lanceolatis niembranaceis concretis, fuliolis 8-12-jugis 
oblongo-ellipticis pubescentibus, pedunculia folium soquau. 
tibus, floribus racemosis, leguminibus stipilatis oblongis 
tuigidia utrinque acuminatis.— Prccedenti simillimus. 
Legumina dimidio fere minora. An hue ob legumina 
atipitata; an ^.i^nocArtatoa  ob stipula concretareferendusi' 
~—A , vii-ioidet, Graham. W all. l.c . n. 5931. non Ledeb.

Hab. Emodo ad GossainChan. ff'nllich.
13. A . chhroslar/ips. Lindl. T rans. Soc. H ort. Lend.

7. 249.—..4. Govanianut, Gniham. Wall. l.c. n. 5925.
Hab. Sinnore. Urrukfa and Nagkanda; Deolee

in Cashmere. Reyle.
14. A . sesbanoidet (Royle) CTectus glaber vel Icviter 

strigoso-pubescens; foliolis 15-20-jugit parvis ovatis, pedun- 
cuUs folio longioribus, floribus rscemosis, leguminibus pendu
lis uvatiamollitcf villosia,—-Species elegantissimahabitu affl- 
Ttia A .vicioidi Ledeb. eiA -m eliloU /idit Legumina vix 4-5 
lin. longa, denies calycini brevissimi glanduloso-villoai.

Hab. Mussooree.
15. A.iHckocarpus (Graham) erectua atrigoso-pubescens; 

fuliolis 12-15-jugis oblongis basi cuneatis, pedunculis folio 
vix longioribus racemosis, leguminibns pendulis villosia. 
—Prscedenti valde affinia sed foliolorum forma distinctus 
ridetur.— W all. l.c. a. 5936.

Hab, Sinnore. Got-aa.
Sect. 7. Tragacantha*. D C. Prod. 2. 295.
16. A . stroiilifenu  (Royle) floribus axiUaribus sessilibus 

aggregatis. calycibus 5-pertiCis, laciniis subulatis lanatis 
corolla brevioribus, stipulis glabris foliolis 5-G-jugia ob- 
longo-linearibus villosis, caule leguminibusque lanatis,— 
Affinis A . cretice e t A . eicttio,

Hab. Kanum in Kunawur.17. ..4.^o/yamRt^u«(Royle)glaber; pedunculisbrevigsimis 
subbifloris, calycibus cylindraceis 5-dentatis, foliolis 10-12- 
jugis parvis obovatia glabris, leguminibus oblongis acumi
natis turgidis calycesubdupio longioribus.— Affinia A.poterio. 
V  ariat leguminibus glabris villosisve.

Huh. Soongnum in Kunawur.
18. A.G raham ianw  (Royle) pedunculis 2-3-floris folio 

brevioribus, calycibus cylindraceis S-dentatis pubescentibus, 
foliolis 5-6-JugU oblongis glabris vel pnbescentibus, legu* 
minibus ovatis tuigidis pubescentibus calyces Kquantibus.—
V. Tab. 36. f. 2.—a. calyx. atigma. /<. poUen.

Hab. H iys surrounding Cashmere.
19. A.m iiiticepe  (W all.) caule rilloso, pedunculis bre- 

vibus 1-7-floris, calycibus suhinflato-cvlindraceia 5-dcnlaiis
‘pnbescentibus, foliolis 5-6-jugis obovatis ubioiigisvo suli- 
•erieeo-villosis, leguminibus ovatis turgidis villosis calycev 
vix Mqnantibus. W all. l.c. n . 5237.

Hab. Sirmore. ff'aJlich.— Shalkurin  Hungarung.

Sect. 8. Caprini, D C. P rod . 2. 301,
20. A . fTebbianu* (G rab.) subcauleacens glaber vel vix 

pilosiuscuius, foliolis 25-31 parvis obovatis distantibus sub- 
carnosie,dentibus calycinis tongis lanccolato-subulatis brac- 
tciaque subpilosis,corollis glabris.—Affinia A . Sekanginiano, 
differt glabritio, foliolis parvis e t petiolis subinduratis. W all, 
l.c, n. 6936.

Hab, In ter rupoi Sutlej. Much eaten by goats,
called h m e r  by tho Bhoteas. Nako in Ilungsrung.
Royle.

21. A.'Ckmdollemua (Roy-Io) subcauleacens, hirsutus;
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foliolis 21-31 obovutis obtuais enaarginatisve, peduncuUs bre- 
vissimis paucilloria, cslycis dentibua tube dimidio breviori- 
bus. Ab BiK/itormifn*i vix differt oisi caulibus eloo- 
gatiB c t pctiolis subpereistentibus. Foliola mioora.

Hab. Rogee in Kunawur.
22. ufl r iiz /tn (M s  (Royle) acaulis, aubsericeo-pilooua; 

foliolis 21-31 late-ovatis subrotundis e»pius obliquis, floribus 
dense aggregatis subscssilibus, calycis elongati hirsuti 
dentibus tubo breTioribaa, leguminibus oblnngis acuminatis 
hirsutissimis.— Hwe etiam B ucktorm ietm  affinis, at 
floribus numerosig majoribua et foliolorum form a divursa.

H ab. Lippa, C hangoand Leeo in Kunaivur.

X I I I .  Guldenbtadtia, Fiach. D C. Prod. 2. .307-
1. G. cuneala (Benth.) subacaulis vel dilFuaa invana; 

foliolis 16-17 cuneiformibua rciusis podunculis unifloria.
H ab. Shalkur in H ungarung. Ro^le.

T sibus  I I ,— V 101K.B. DC. P rod. 2. 353.
X IV . CtOER, Linn.— D C .P rod . 2. 354.

1. C. arietinum, L inn. DC. l.c.— V aria t flore purpuras* 
cente vel albo, caule foliisque pubescentibus vet giabris.

H ab. Both varieties are culti>-ated in N orthern India; 
the red  is called lal chum , the white kaboolee chioia,

2. C. songaricum, Stepli. DC. I.o.
H ab. The only specimen is in the H erbarium presented 

to Air. Brown by Air. Inglis, found by him at Chinee in 
Kunawur.

3. C. micTophyllum (Royle) foliis omnibus vel superiuribus 
abrupte pinnatis apice cirrhiferis, c irrhis subsimplicibus, 
foliolis paiTii cuncato-rotundatis obcordatisve serralis 
superioribusniinoribuB.stipulispan'ts ovalU deDtatia,caIycU 
basi gibbosi laclniis alls brevioribus.— V alde aflhnis C, son^ 
garico sed ramosior, hnniilior.gracilior; foliola numerosa 
etipul subetjualibus. Folia 2-4 pollicaria, foliola altcrna. 
Pedunculus brevis bracteatus uniflorus. Flores minores 
videntur quam in C. songarico, calyce minus gibboso.

H ab. Sbalkur in Hungarung.
X V . VictA, Linn.—Genus adbuclege minime natural! 

divisum ei circumscriptum.
* Floriliiis subsessiiibus.

1. Z-'. Fahn, Lion.— Faba vulgaris Alcench.—Ser. in DC. 
Prod. 2. ,354. Species a f ' .  Narbonensi gcnericc mm sepa- 
randa.

lla b . Cultivated in the cold weather in N . India—-io/b/n 
o f tlie natives. <

2. saih-a, I.inn. var. angustifolia. Ser. in DC. Prod. 
2-.301.

Hab. Cultivated in N . India—̂ ra in  eaten by the natives, 
called khandfe.

• • Pedunculis elongatis muififloris,
3. y .  dtmrtOTum,, Linn.—Ser. in DC. Prod. 2. 355.
H ab. Taranda in Kunawur.
4. /■'r^.'oc^f'cd.Linn.— Ser. inl.c,—Foliola paruin angus- 

tinra qunm in vavietate vulgari sed eadcni species xidelur.
Ilab . Kanum and Pungoe in Kunawur; also in Cashmere. 

y .  ienera, Wail. Cat. H cib. Ind. n. 5923—a f ' .  sgl- 
vnticn dift'orlpedunculis folio brevioribus; a t oninino cadcin 
ao y . jd trurkam  et verosimiliter cum ilia y . syhiatica mera 
yarietas.

Ilab . Silhet, Kemaon and Sirroore. IVall.—Suen, Mus- 
sooroe, and Kedarkantsu Regie. •

6. y .  rj]yirfttZa(Royte)villoso-pobc8cens; caule tetraquetio, 
c irrh is simplicibus 2-3-fldisve foliolis (3-12) eliipticis sub- 
mucronatis costatis viridibas.stipulis eemisagittatis integris 
dentatisve, pedunculis folium superantibos multifloris, alls 
vexillum subsquantibus carinam purum superantibus, stylo 
versus apicem subtus pubenilo, leguminibus glabris pendulis. 
— y .  ameenee aifinis et forsan cum ilia Orobisque nonnullis, 
Lathyris plurijugis congener.

H ab. R ogeein Kunawur. Rnglr—Kunawur. R./npA's,Esq.7. y .  cracco, Linn.—Ser. in DC. Prod. 2.
Ilab . Common in fields in N . India during tbe cold wea

ther, called nnkara.
X V I. E rvl'm, Linn.—Scr. in DC. Prod. 2. 366.

1. E . Lens, Linn.—Ser. in l.c.—V aria t caule foliisque 
glabris vcl villosis.

Huh. Cultivated in the cold weather in N . India— 
nmssooree of the natives— of the Arabs.

2. E .hirsiilum , L in n — Ser. in \.c.
I lab . Extremely common in wheat-fields in N . India, 

where it is called gcgln.
3. E . tFlrnspermum,\Ann.—Sor. in l.c.
Hab. Himalayas.

X V II . PiBOM, Linn.—Ser. in D C. Prod. 2. 36S.
1, P . sativum, Linn,—Ser. in l.c. .
H ab. Cultivated in Northern India, but probabiy intro

duced by Europeans,
2. P. a rvnsr, Linn.—Ser. in l.c.
H ab. Cultivated in the Himalayas, also in the  plains of 

N. India, and wild in the Kliadir of the Jum na near D elh i; 
unvz m utlur o f  the natives, called kullae in the hills.

X V II I .  L a th v b is , Linn.—Ser. in DC. P ro d .2. 369.
1. L 'ovalus (Boyle) pubescans; caule te trsgononon alato, 

cirrhis subtrifidis, foliolis 2-3.jugis ovatis (magnis), stipulia 
sciuisagitlatis foliulu mlDoribus, pedunculis plurifioris folio 
longhiribus.vcxillo ample patente.—V alde affinis L .a l lm o  
sed pulivscuns, foliola paueijuga duplo majnra. Floret 
duplo innjoiPs.

Hal). Boudurwar valley on road to Cashmere.
2. L . praU niii, Linn.—Ser. in DC. Prod. 2. 370—cum 

vaiietate eladore pubcsceiite tloribus majoribus.
Hub. In Bnodurwar and Caebniere; the larger variety 

at Rogec, in Kunawur.
3. L.A phaca , Linn.—Ser. in DC. Prod. 2. 372.— Wall, 

l.c. n. 5052.
H ab. Hb. Ham. e Puraniya. B’-TjK.—Common near banks 

of rivulets in Northern India. Royle.
4. L . angulatus, Linn.—Ser. in l.c.
Hab. Found among grass both in tlie Itills and plains.
5. L . sativus, Linn.—Ser. in DC. Prod. 2. 37-3. Wall. 

l.e. n . 5953. ‘
Hab. H b. Aladras e Courtallum. lya ll. Cultivated in 

N . India— m uU w  of the natives.
X IX . O robus, Linn..—Ser, in DC. Prod. 2 .3 /6 .

1. O.futfKi, Linn.—Ser. in PC . Prod. 2. 373.— O. Etnodi. 
W all. l.c. n. 5948.

Ilab. Sirmore and Kemaon. JPall.—U rukta, Choor,Nag- 
kaudu, Boodurwar, and Shaliniar, in Cashmere. Royle.
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Barochetus oxalidifolia; foliolis obovatis retusis integerrimis.—P. major. Wall, Cat. Herb. Incl. n. 
5525.—P. commtinis. 1. c. n. 5972 —Tab. 35. f. 1.—(a.) standard ;—(5.) alze;—(c.) cariiia of corolla;— 
(e.) quadrilid calyx, upper lip bideiUatc, and pistil with single stamen;—{d.) nine united stamens;— 
(/.) half of legume, wirii seven seeds.

This genus has been referred by Mr. Don to the PhaseolecE, but Mr. Bentham is of opinion that it 
has greater affinity to the TrifoUea., with which it certainly agrees in habit, while the parts of fructi
fication present no discrepancies. The species was at first referred to P. communis, a-s on referring to 
the E. I. Herbarium, no difference could be jierceived between it and P. major, n. 5525, which appeared 
to be only a variety of P. communis, n. 5972. The latter name, as the more general and aj>plicable, 
was therefore adoptetl; but Mr. Don has since shown me the original specimens, «)f which the leaflets are 
clearly detituto-serrats, of his P. communis; and as P. major is describid m ith crenate leaves, this species, 
the most nearly alliwl to it and which I have never seen except with the most con)pletely entire leaves, 
must be considered distinct, unless specimens, sliowing the regular gradations, can be found.

Umilhia cUiata; caule erecto, calycis labiis reticulato-venosis dentato-ciliatis.—Tab. 35. f. 2.— 
(o.) calj^ ami hracteae, with young legume;—(6.) rijx? fruit.

This plant brought me from near Kedarkaiita, is easily distinguished from S. sensitica, found in the 
Dcyra Doon, by its iiabit, the form of the leaves, and its calyx. I am indebted to my friend, W. Saun
ders, E stj. for tire ({rawing.

Uraria lagopus; DC. Prod. 2. p. 324. Wall. Ic. ined. 577—f'./fl' ôpodroides. Wall. (.'at. Herb. Ind. 
n. 5676.—An Doodia alopeenroides? Boxb. FI. Ind. 3. p. 368.—Uraria lagopoides, T. 33. f. 1.

Though this spoi-ies varies a good deal in the form of its leavc', there is no doubt of its being the same 
plimt as n. 5076 of l)r.AVallich*s Catakigue, there named U. lagojtodioides, and in consequence so named 
by me in the figure T. 33. f. 1. though in niy own Catalogue it had been referred to U. lagopus, DC.; 
so in the E. I. Herbitrium, the specimens are marked U.lagopus, as in Dr.AV.’s drawing referred to. 
This cannot Iw Doodia lngopodioidcs, Uoxb., as that is ilescrilwd as Ircing “ pro.strate and rooting at the 
jrunts but nmy very piulxibly be D. alopeenroides, from wliieh it differs little in character, and is found 
in the same' parts of the country, that having been sent by General Hardwicke from the nortlu'rn parts 
of Indi.i, and this found by myself in the Khcrcc Pass, Devra Doon, and Siien Range.

Cassia lancmlota.—Forskal Catul. Arab. p. cxi, n. 270. Descrip. Plant, p. 85.
In coufonnitv with the' opinion of many botanists, this species has been considered as distinct from 

C. acutifolia of Delilv, though the two are united by AI. De Candolle, and are' certainly very ne'arly 
allied to one another. The latter, called C. laneeolata, T.am., by Ne-ctoux, is considered by At. Delile 
to be the same as his C. acutifalin, and may be distinguished by its suffruticose habit, shorter, ovate- 
lanceolate* acute leaves, long-linear stipule's, and by the shorter, less membranous legumes. The Cassia 
laneeolata, l'’orsk.,or that grown from the seed of Sunu-mukce, though an aiimial, nmy with cure be made 
to live throughout the year, and tliiis .assume a suilruticose habit. The leaves are truly lanceolate, but 
differ in length in the lower and upper parts of the .stem, hut the sessile glands on wliieli so much stress 
has been laid, do not appear to be a constant character, .as \  have very seldom seen them. The figure 
will give a correct idea of the fonn of the thin and membranois legume. Tab. 37.—(a.) A flower; 
—(5.) the same, with the c.dyx and corolla removed;—(d. c.) sepals and petals separated;—{/•<)■) fertile 
stamens;—O’.) abortive ditto;—(A.) pistil;—{Ik.) legume;—(/.?«.«.) seed and embryo.

63. ROSACEiE.

The Rosacea, like the Leguniinosce, have been divided by some botanists into several 
orders, which are by others considered only tribes of that under consideration. As the 
multiplication of families renders advisable the retaining together as many as possible in 
one group, whether this be called a class or order, I have preferred following M. De 
Candolle, in considering them together, instead of separating the Chrysobalitnea, Amyg- 
dnkcc, and Pomacea, from the Sanguisorbea, Spiraacea, Dryadea, and Rosece; particu
larly as tliey correspond in many points of structure, geographical distribution, and,
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with the exception of the secretion of prussic acid by the Am ygdaka, also in pro
perties.

The Chi'ysobalanece, most entitled to rank as an order from diflerences in structure, 
differ also from the true Rosacea in geographical distribution (B r . Congo, p. 434), as 
they are chiefly found in the tropical parts of Africa and America; and though the order 
was not supposed to exist in Asia, Dr.Wallich has discovered species of Parinarium  at 
Singapore, and an arborescent plant of this tribe. Cat. n. 7507, in Silhet. But a Chryso- 
balaneous plant is found much further north, as we have seen to be the case with plants 
of other tropical families. This is Priiisepia utilis of the present work, which is com
mon on the driest and most barren-looking schistose rocks, as in the neighbourhood 
of Miittiana, in N. lat. 31^°, and at elevations of 5,000 and G,000 feet, where its , 
seeds yield by expression a useful oil.

The Rosacea are, however, chiefly confined to the cool parts of the northern Hemi
sphere, being found in the plains of high latitudes, and in the mountains of more southern 
regions. Though roses, peaches, and some of the apple-tribe, are found in the gardens, 
we do not meet with any of the Rosacea in the plains of India, with the exception of 
Ruhus, found however only in hilly places in the southern parts of India, and a single 
PotcntUla. This is P . denticulosa, DC. which does not differ from P.supina, Linn.; it is 
common in the plains of N. India in the cold weather, and at elevations of 4,000 and
5,000 feet in the Himalayas. Messrs.Wight and Arnott mention, that it is found on the 
Neeigherries. I have also had it from Clieeni and from Lower Kunawur, whence it 
extends to the Caspian Steppes, and into Europe and also North America.

Two other species of Potentiila are found on the Neeigherries, with a Cotoneaster, 
Fvagaria, and species of Ruhus and Phutima. Of this last genus, species are also 
found in the mountains above Silhet and Pundua, and extending further north, with a 
species of in Nepal; making these genera common to the Himalayas and
to China. A Raphiolepis is also mentioned in India, but ,it does not appear to extend 
beyond China or Cochin-china. A species of Eriobotrya is said to be found in Persia.

In addition to these, in the northern as in the soutliern parts of the Himalayas, there 
are numerous species of Rosacea belonging to such genera as are found in Europe, 
Siberia, the Altai Mountains, China, Japan, and North America; and from Caucasus 
to the Hindoo Khoosh, on the ramifications of which and in the valleys they include, 
some, as the Poniacea and Amygd(dea appear to have their favourite i'esort. The genera, 
of which species are found in the Himalayas, are Amygdalus, Persica, Armeniacu, 
Prunus, Cerusus, ^piraa, Neillla, Gcum, Sieversia, Rubus, Dalibarda, Frogaria, Fottn- 
tilla, Sibbaldla, Agrimonia, Sanguisorha, Rosa, Cratagus, Cotoneaster, Cydonia, and of 
Pyrus, species of the sections Pyrophoriwi, M alus, and Soi lnis. Of these, NciUia is 
alone, peculiar to these mountains. SkvenUi is iiitcrc-sting, as found on the Alps, in 
Kamtscliatka, in Melville Island, and in the Himalayas, on such lofty mountains as 
Choor, Kedarkanta, and Gossainthan; and Euliharda, in these mountains in North 
America, and the Straits of Magalhaens. Though the Rosacea are cliiefiy confined to
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the northern hemisphere, yet the soutliern is not •without them, as a Geiim is found in 
the last-mentioned straits; a Fragaria and Rubus in the Andes and Peru ; a Cratagus 
and Potentilla in Chili; and though not to the south of the line, a Geim, Rubm , and 
Amygdalus, in Mexico; and a CerasK^ in the West-Indies, appearing to indicate that 
where any similarity of climate exists, representatives of genera and families may be 
found, of which the greater numbers exist in very distant regions.

With respect to species which, independent of those yielding the well-known fruits, 
are common to these mountains, and other parts of the world, Pyrus haccata may be 
mentioned, which, common in Siberia, was procured by Dr.Wallich from Kemaon, and 
found by myself on Kedarkanta. Of the Spiraas, one is near, if  not identical with, 
S. callosa, of Thunb.; S. chamiEdrifoUa, Linn, and S. Kamtschatika, Pall., allied to 
■S'. Ulmaria, found in Siberia, are also so in these mountains. S. triternata approaches 
.y. AruncuJs, and S. Lindlcyana is like -S'. sorbifoUa. ' Agrimonia Ncpalevsis resembles
A. Eupatorium. The Potentillas are thirty-one in number: of these twenty-one are 
in Dr.Wallich’s, and twenty-three in the author’s collection; of the latter six are new, 
(P . insignis and Candolleana, nob., with those figured Tab. 40 and 41) and three are 
Siberian species. Many are highly ornamental, as may be seen by those already intro
duced, as well as by those figured in the present work, which would succeed equally 
well in England. P.cathacUnes, multijida, and bifurca, are the three Siberian species 
found in Knnawiir. Sibbuldia procumbois is common to Europe, Siberia, America, and 
the Himalayas.

Nothing can be more ornamental than the double white rose of Northern India and 
the Deyra Doon, R . L yd ia , kooza of the natives; nor than R . Brunonis, allied to
R. moschala, Linn., common in the valleys, or the banks of streams within the 
mountains, ascending to the tops of lofty trees, especiallv alders, and hanging down in 
elegant racemes. On more lofty and drier situations, as the passes of Kunawur, R . Web- 
biana, allied to the Scotch rose, is common; R . ynacropbyllu is the most common species 

the southern face of the mountains; but on Choor, Urrukla, and such situations,
R.scricea, Lindl. (7?. tctrapctala, nob., p. 23), is remarkable in always having four (as 
P . Tormentilla among the Potentillas) instead of five, the usual number of petals. In 
the plains, though so extensively cultivated, no species of rose appears to be indigenous. 
R . Damascena, goolab and sud-burg of the natives, ward of the Arabs, is that most highly 
esteemed, and cultivated in Northern India for making rose-water, and tlje a t w  of 
roses. The latter is, however, only, extensively distilled at Ghazipore, probably from 
this species, as it is in Persia; though it is difficult to ascertain whether the same species 
be cultivated for these purposes in Cashmere. Some of the species of Rubus, as in 
Europe, ripen their fruit early in the season, and others towards autumn. R . frulicosus 
is found ill Cashmere. R . rotundfoliiis, zurd-ayichoo of the Hill-people, affords a grateful 
fruit in April and May, but R. lasiocaipits, kul-anchoo, not until the rains, R . coiicoior 
comes the nearest to the raspberry, and is not found except on lofty mountains, as 
Dhunoultcc, Choor, and Kedarkanta. In addition to these, a species of strawberry,

2 D 2 Fragaria
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Fragaria nubicola,Wa\\., very closely allied to F. colUna, affords a grateful fruit in May, 
on such places as Pliagoo, Mhasoo, Bhoke, &c.

With exception of the Amygdalea, which secrete hydrocyanic acid, none of the 
Rosacea are possessed of deleterious properties, but many are remarkable for producing 
the most delicious fruits, both in Europe and Asia. Of most of these, the native coun
try is not well ascertained ; but in Europe, we point to the S .E ., and in India to the
N.W., as their native country. Thus, in India— Caubul, and Cashmere; and in Europe, 
—Pontus and Armenia, are considered as the native couutries of the same fruits, which the 
ancients generally named from the places whence they were procured. Thus we have 
Cerasus and Fersica, Armcniaca and Cydonia mala. In India, however, the languages 
being more analogous, they adopt the names of the countries more to the northward. 
But as none of these fruits have been found wild in the plains of these Asiatic countries, 
wc must look to the mountains which nm along their whole extent, as their probable 
native sites, especially as we shall there find most of the fruits alluded to, if  not wild, yet 
in a high state of perfection, with new species of the genera to which they belong.

Thus, the almond, peach, nectarine, apricot, plum, and' cherry, with the apple, 
pear, and quince, are all found either in a wild or cultivated state on the ramifications 
of Taurus and Caucasus, Hindookhoosh and the Himalayas, or on the valleys included 
within them. Most of them are enumerated by Forster and Moorcroft, as being abun
dant in Cashmere, whence I introduced them into the Mussooree Nursery. Mr. Elphin- 
stone and Lieut. Burnes inform us, they abound in Peshawur and Caubul; and by the 
latter, the peach, apricot, cherry, plum, pear, apple, and quince, are represented as 
abundant at Bokhara, and other places on the north of the Hindookhoosh : in Kunawur, 
on the north of the Himalaya, we have the apricot, peach, plum, and apple.

The Almond, which, though flowering, does not ripen its fruit in N . India, and. of 
which both the sweet and bitter kinds are kiiowu and imported into the northern parts 
from Ghoorbuud, and into the southern pans of India by the Persian Gulf, is so exten
sively cultivated in the south of Europe, in Syria, and Barbary, that it is probable its 
native country may be further north than others of the tribe, and therefore the north 
of Africa, as generally supposed; though it may also be found iq the mountains of Asia.

The Peach, introduced into Europe from Persia, a country in which the fruit is very 
fine, and where both the free and cliiig-stone varieties are know'ii, and called kulloo and 
kardee, the general name for peach, being Persian aroo; and Arabic kkookh. They 
ripen well, and are of a fine flavour in Peshawur; also, in the north of India, with the 
well-flavoured flat peach from China. With care, it succeeds also in the elevated land 
of Mysore; it is found w'ild in different parts of the Himalayas, as about Mussooree, at 
elevations of 5,000 and 6,000 feet. In the district of Bissehur there is a distinct kind, 
called bhemee by the natives, Perska saligua, nob., which though small, is juiej'and 
yery sweet. The Nectarine is found in gardens in Northern India, w’here it is called 
shuft-aloo, Q.11A ynoondla {smooth) (U'oo, though it does uot perfectly ripen its fruit, nor is 
it known from whence it was introduced, though probably from Caubul.

The
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The Apricot is very abundant round almost every village in the Himalayas, ren- 
. dering it difficult to ascertain-whether it be ever found-wild, as the trees remain the 

only vestiges of deserted villages. It has been supposed to be a native'of the Oases of 
Egypt, in consequence of its name burkook being probably the original of the old term 
apricoke and Pracocia; but as that is its name in the Arabic language which prevails, 
like the apricot, over a great extent of theOriental region, the same name is likely to be 
every where applied to it. At Caubul it is said to be preserved in fourteen different 
ways, with and without the stones, or the kernel left, or an almond substituted {Burnes). 
It is generally brought in this state into N. India, under the na.mQ^khoobajiee; the Arabic 
name is mishmish; in Bokhara, where they are particularly fine, they are called bakur- 
khanee. In the Himalayas the fruit is called zurd-aloo, chooloo, and chinaroo: in 
Kunawur the fruit is dried on the tops of their houses, and when pounded, mixed with 
their meal. It is chiefly cultivated on account of the beautiful oil which is expressed 
from the kernels. These may also be found in the bazars, under the name of badam- 
kohee, or hill-almonds. The oil has a slight smell of hydrocyanic acid, and must 
resemble that from almonds, e.specially the bitter kind, or that obtained from Prunus 
hrigantiaca.

Specimens of the Cherry or aloo-baloo, which I obtained from Cashmere, appear to Dr. 
Lindley not to differ from the common species, which therefore is probably that met with 
at Caubul, perhaps also at Bokhara. The fruit of Cerasus Puddum, common in the 
Himalayas, is not edible, but is employed for making a well-flavoured cherry-brandy, 
though not distilled like the kirschaiwasser; the bark pudmak is used in medicine, as is that 
of species of cherry in the United States and Mexico. Cerasus undulata and caprkida, 
the last so called from the leaves being poisonous to goats; and C. cornuta, remarkable 
for its pod-like monstrosity, are handsome and showy trees growing on lofty moun
tains, and worthy of introduction mto England.

The Plum is known in India in a dried state, under the name of aloo-hokhara, though 
chiefly cultivated about Ghuzni. It was seen by Lieut. Burnes, both at Koondooz and 
Bokhara, whence it may originally have been introduced into the kingdom of Caubul. 
Specimens of the plants from Cashmere appear to Dr. Lindley to be a new species, 
— Prunus Bokhariensis, nob. To this kind, kokamalis (ytov.yjjp.r,Kia) is applied as the 
Greek name in Persian works on Materia Medica. From Irki, near Sabathoo, a small, 
yellow, thin-skinned and very juicy sweet plum was introduced into the Saharunpore 
Garden, and which, though I considered to be «  new species (P . aloochd), is very like a 
variety of the common plum. It is this, probably, which is called greengage by travellers. 
Mr. Moorcroft also mentions a plum in Ludak, Cerasus tomentosa, W all. Cat. N. 715. 
Prunus trifiora, Roxb., is a plum now common in gardens in India, which Dr. Roxburgh 
states was originally introduced from China. The peach, apricot, cherry, and plum, 
all exude gum in Northern India.

O f the Pomacea, the Quince-plants, introduced from Cashmere, do not differ from 
those already in IndiaJCyioHia vulgaris, Pers. The seeds hihee dana, being mucila

ginous
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ginous and used in medicine, are imported from Caiibul and Cashmere into Northern, 
and by the Persian Gulf into Southern India.

Of Pears, that of Samurcund is most noted; they are plentiful at Caubul, and excel
lent at Peshawur, and are brought into India by the northern merchants from Cashmere 
and Boodurwar. In the gardens of India, the only kind known is one introduced from 
China, P ym s sinica, or Sand-pear, which more nearly resembles the baking-pear than 
any other 1 know. P . Pas/iia, Ham. (P . variolosa,'WM.), or wild pear-tree of the hills, 
attains a great s ize ; but the fruit is not edible, until it becomes somewhat decayed. 
P . lanata and crenata, are other species of this genus, which are found at higher elevations, 
the first afibrds an edible fruit, called paltoo.

Apples alone of the tribe succeed well in the southern parts of India, as they are 
stated to be excellent at Bangalore and in Tirhoot, and, though small, of a good quality 
in most parts of Northern India. As an instance of the difficulty attendant on the 
introduction of European plants into N. ludia it may be mentioned, that an apple-tree 
from Liverpool, in consequence of being the only one which survived, cost upwards of 
£70 before it was planted in the nursery at Mussooree, where, however, it was thriving 
along with the fruit-trees introduced from Cashmere. The apple is grown in some of 
the villages of the Himalaya, as well as in Kunawur. They are remarkably fine at 
Peshawur and Caubul, and are brought down to India from Boodurwar and Cashmere. 
On the northern face of the mountains they arc grown both at Balkh and Bokhara, and 
are remarkably fine at the former-

PR IN SE PIA .

C a ly x  basi cyathiformis obtuse ot ina?qualiter 5-fidus imbricatiis. .P n ta la  5 rotundata breve ungui- 
culata calycis fauci inserta. S ta m in a  30-i0 pluri-serialia subaeqiialia infra pctala inserta. A n th e rc e  
biloculares, loculis discretis. G e rm e n  liberuiii 1-loculare. S t y l u s  terminalis. S t ig m a  orbicularo 
ca])itatura. B u c c a  ovata cortice coriacco, latcraliter ob semen umim abortivum stylo persistentc 
a]i)>endiculatum. S e m e n  magnum bacca; coiiforme, cotyledonibiis' crassis testa fusca striata inclusum.

I  Iiave liad iiiiicli pleasure in dcdk'ating this C'lirysobalaiiemts genus to my friend, Mr. James Prinsep, 
Secretary of the Asiatic Society of Bengal, wlio, though not a botanist, contributes most e.ssentially to 
the progress and right understanding of an imjmrtant brancli of the science, the Geography of Plants, 
by Ids researches into the meteorology of India. He is moreover tvcll entitled to the Jjonour l>y ilie /eal 
with which, in a debilitating climate, 'be promotes the different branches of science, besides those in 
whici) he iiimself excels, by giving the gratuitous aid of his varied talents, in editing and publishing at 
his own i-isk, the “ Jounial of the Asiatic Society of Bengal,” a publication filled with original coniimi- 
iiicatioiis on all branches of science by contributors in India. This I  have done with the liberal consent 
of my friend. Dr. Liiidley, who previously possessed this plant from Dr.Wallicb, though it is not enu- 
mei-ated in the latter's Catalogue.

P . iit i l is . Tab. 38. 6g. 1.— (a .) Flower seen from above;—(c.) the same reversed ;—(d.) petals sepa
rated ;—(6.) branch with fruit;—(e.) berry cut transversely;—(/•) seed enclosed in its te.sta ;—(g.) 
embryo.—This shrub may be ea>ily recognised in the Himalayas, where it is called h h e k h u l, and com
mon in the most barren places (\’. s u p r a )  by the thorny nature of its ab;>rtivc brandies, rising like the 
few dowered lacciiies from the axillm of the leaves. Early in the season it is conspicuous for tlie abun- 
ilance of its inflorescence, and later for that of the jnirple-colonred berries with wliicb it is loaded. The 
leaves are alternate, either single or 2-3-fasciclcd, coriaceous, pctiolcd, lanceolate, serrate, younger ones 
entire. Bractes membranous, lanceolate, dentate-eiliato. The seeds by egression yield a useful oil.

C e ru su s
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C e ra su s  c o m u t a ; (W all.) foliis oblongis ellipticis, basi cordatis apice acuminatis reticulato-venosis 
serratis lasvibus, petiolis Siepe glandiilosis, racemis dongatis foliosis multifloris foliis asqualibiis vel 
longioribiis, fVuctibus ovafo-subrotundis. Wall. Cat. Herb. Ind. ii. 716.—Tab. 38. fig. 2.—(o.) A  flower; 
—(6.) tlie same opened;—(e.) seen from below ;—(d .)  branch in fruit;— (c.) A  drupe cut transversely; 
— (/■) the hollow pod-like monstrosity which forms instead of the fruit, as sometimes on the common 
plum, as represented by M. De Candolle.—(Mem. sur les Legumineuses, p. 139. t. 3. tig. 1.)

This species is nearly allied to C- u n d u la ta ,  Ser. and C. L t n d l e y a n a ^  a \\., and forms a lofty tree 
on Choor, at Simla and Dhunoultee.

S ie i 'c rs ia  e la ta ; aristis nudis, foliis radicalibus interrupte lyrato-pinnatisectis lobis lateralibus sub 
cuneiformibus dentatis, Icrminali ovato maximo subtrilobato deutato, caulinis oblongis pinnatifidi 
stipulisque acute dentatis, caulibus erectis, floiibus magnis racemosorpaniculatis, laciniis calyciuis 
integris, accessoriis multo minoribus, petalis obcordatis calyce duplo-longioribus.—Gewm e la tw m . Wall. 
Cat. n. 711. var. ii. I m m il e , caule unifloro foliisque minoribus. S .  h u m ilis . Royle. MSS.—Tab. 3£ 
fig. 1.—(c.) hairy achenium approaching maturity, with naked persistent continuous style;—(6.) ache 
Ilium cut vertically, displaying the erect seed.

Hab. Sirmore and Kemaon. )V a llich .—Kcdarkanta. var/3. Shalma.
D a lib a rd a  c a ly c in a ;  D C .  Prod. 2. p. 568.—R u h u s  c a h jc in u s . Wall. Hon Prod. FI. Nep. p. 935. Wall. 

Cat. Herb. Ind. n. 737.—Tab. 39- fig. 9.—(«.) Flower with (6.) the petals separated, displaying the 
hairy dentate calyx tubular below, and numerous pistils;—(c.) two stamens;—(d.) ripe achenia enclosed 
in the calyx,of which a part lias been cut away;—(e.) a single achenium ;— {g .) the same, with the style 
and one side cut away to shew the pendulous see<l;—( /.)  embryo.

This plant has lieen figured from the collection of drawings made undei- !))•. Wallich’s superintendence, 
and lent by the Hon. the Court of Directors, as mentioned at p. 3. It i.s mentioned (Fi. Nep. 1. c.) a.'- 
found on Gossainthan, and is interesting as belonging to a genus, uf which one species is found in North 
America, and the other at the Straits of Magalhacns; I hai e preferred following M. De Candolle, in 
placing this in D a lib a r d a , rather than continuing it in R u b u n , not only as suftieiently distinguished, but 
also as more interesting, in showing that the result of the subdivision of huge into new genera or sections, 
is not always to restrict these to a particular part of the world, as seen both in this genus, and in 
Sie fer& ia . .

P o te n tilla  C a u t le y a n a ; serieco-pilosa; caule adscendento paucifloro, foliis radicalibus caulinisque 
inferioribus petiolatis, superioribus scssilibus, omnibus ternato-palinatis, lobis ovalibus .serratis, stipulis 
]>arvis subintegris, laciniis calycinis acutis, jietalis magnis obcordatis calyce duplo-longioribus— v. Tab.
to. fig. 1.

This species, found at Lippa, in Kunawur, I  have named after my fiicnd, Lieut. Prohy Cautley, of 
the Bengal artillery, Sujierintendant of the Doab Canal, to whose zeal in the prosecution of Natural 
History, I  have been indebted for many interesting specimens in the T t ia  R e g n a , as well as for the 
drawings illustrating the Fossil Kemains, Tab. 2. fig. *1—15, discovered by him at the foot of the Hima
laya during his researches in his favourite subject of Geology.

P . pf.eropoda i sericeo-tomentosa; foliis radiealibu.s longe pet;i>!atis cireuiitsc-iiptionc flabelliformibiis, 
lobis oblongis cuiicatis apice dentatis, stipulis lotigissimis petiolo (cui fere :ei[uuliljus) adnatis, caulibus 
foliis ajqualibus vel paiilo longioribus uni-v-paucifloris, petalis magnis obcordatis, laciniis calycinis 
acutis dimidio brevioribus, carpcllis oi-atis, reccptaculo villoso.—v. Tal>. 10. f. 2.

Hah. Mountains surrounding Cashmere.
P . S a u n d e r s ia n a ; niveo-tomentosa; caule ramoso multifloro, foliis radicalibus c]uinatini, caulinis 

ternatim palmatoscctis peetinatim-dentatis omnibus petiolatis, stipulis latis suhmeuibranaceis accretis 
subvaginantibus, floiibus longe pedunculatis, petalis obeorclatis, laciniis culycinis lanceolatis acutis 
petalis subaiqualibus, carpclUs oblongis lawibus.—v. Tab. 41. lig. 1.

Hab. This species, found at Lippa, in Kunawur, I  havenamed-aftcr my friend, Mr. Wilson Sauiiders, 
who, during only a short residence in India, made a large collection of the plants and insects of that 
country, and now applies himself with equal zeal to Botany and Entomology.

P .  I n g l i s i i ;  radice erassa, caulibus caispitosis, foliis ternato-quinato ctianique septcno-palniatim 
sectis, segmentis oblongis obtusis integerrimis petiolisqiie lanutis, stipulis loiigis membianaccis petiolo

adnatis,
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adiiatiK, petlunculis filifomiibus unifloris apice bractcatis, petalis rotunrlatis, scgmentis calymis corolla 
sequalibus, reccptaculis villosis.—Tab. 41. f. 3.

Hab. The specimens of this plant were brought me from Soongnum, in Kimawii)-, ami were found 
by Mr. Inglis, after whom I  liave named it, at Shipkec, in Himgarung.

P .m ic r o p h y lla . Don Prod. FI. Nep. p. 231. DC. Prod. .2. p. 583. Wall. Cat. n. 1010. Tab. 41. f. 2.
Hab. Found on Kedarkanta Jind the Cbandow Pass; also on Gossainthan.
S ib b a ld ia  p u r p u r e a ;  polygama; caule procumbeiite stipulis petiolisquo persistcntibiis squainato, 

foliis quinato-palmatim sectis, segmentis cuneatis bi-v,-tridcntatis sericeo-pilosis, petalis obovatis calyce 
longioribus. Tab. 40. fig. 3.

(a.) A male flower seen from above, with a disk in place of pistils: this is coloured too dark;— (5.) a 
flower seen from below;— (c.) corymb of fertile flowers in an advanced state ;—(d.) one detached;— 
( / )  opened ou t;— {g.) a seed.

R o s a s e r ic e a ;  (Lindley) floribus tctrapctalis.—Lindley, Ros, 105. DC. Prod. 2. p. 613. AVali. Cat. 
693. Ic. ined. n. 973.—R o s a  te tra p c ta la . Royle. p. 23.—Tub. 42. fig. 1.

(<7.) Corolla seen from below;—(5.) ripe fru it;—fc.) with the upper part of calyx removed ;—(d.) a 
seed;—(e.) the same cut transversely;— (/.) embryo.

R o s a  W e b b ia n a ; (Wall.) aculeis reotis pugioniformibus ina?(]ualilnis confertis, sclis niillis, foliolis 
basi cuneatis siniplicitcr serra'is, calycis tubo oblongo, scpalis pedunculisqiie glanduloso-scabris. "Wall. 
Cat. Herb. Ind. n.682.

Hab. This species was found atldppa, in Kiinawur, and on tbe Xherung Pass,by J lr . Inglis. I t  was 
originally sent to Dr.Wallich by Captain Webb, from Keuiaot). It approaches R o s a  s2> htos)ssim a, but 
dirtei's in the want oi' setce. and in a tendency to convert the upjicr leaves into true bractes; also in the 
dark colour of its stem contrasting so strongly with the white thorns.

64. G R A N A T E Ji:.

in i s  order, consists o f b u t a  sing le ger.us. P u n ka ,'o f  w liich th e  po m eg ran ate , th e  

only  species, has Been know n from th e  ea rlies t period as one of th e  valuab le p ro d u c ts  

o f W estern  .Asia, w hence it  has ex tended  into th e  south  o f E urope, a n d  m ay  now  be 

found from thence to  In d ia , as w ell as in tb e  n o rthern  p arts of A frica. L ieu t. B urnes 

describes th e  pom egranates as form ing qu ite  a w ood in M azenderan , w h e n ce  th e  d ried  

seeds are e.xported for m edicinal u s e ;  and m entions th a t the famous pom egranates 
w itliou t seeds arc grow n in th e  rich  gardens, ca lle d  Btilabagh, ly ing  u n d e r th e  snow y 

h ills  near th e  Caubu! river. M r. F o rs ter describes them  as delicious ab o u t Ilad g ia b ad , 
as th e y  are indeed  in inc.st par^ts o f  P ers ia , Journ. p. 169. T hough grow n in  nm st 

p a r ts  of In d ia , large quantities o f  a superior q u a lity  are yearly  brough t dow n by the 
northern  m erchan ts from C aubul, C ashm ere , an d  B oodurw ar. Funica m ig h t b e  re ta ined  

in M y rta c Q a .

I n  th e  H im alayas th e  pom egranate m ay  be seen  grow ing  w ild  and  also n e a r  villages. 

T he fruit, though sm all, is b rough t dow n for sa le  to  Saliarunpore ; it  is ca lled  darniec; 

an d  th e  rin d  naspul, being  very as trin g e n t, is u sed  in  m edicine , as w ell as in dyeing . 

T he em ploym ent by  th e  natives o f In d ia  of th e  b a rk  o f th e  root for th e  expu lsion  of 
tape-w orm  being  now  w e ll know n, since th e  su b jec t w as com m unicated  b y  Drs. 

H am ilton  and  F lem ing , is a rem arkable in stance of th e  oblivion in to  w kich  even a 
valuable m ed icine m ay fa ll, as th is p roperty  w as w ell know n to D ioscorides. 1. c. 154. 

T he natives give huloositon and  l•oo)nun as the G reek  nam es o f tlie Pom egranate.

65. MnjjECYLEai;.
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65. M EM ECYLE^.

This small order, allied to both the preceding and the following, is also so to M das- 
tnmace(Z and to M yrtacea, and is only found in the hot parts of India and along the 
Malayan Peninsula. One or two species of Mtmecylon occur as far north as Silhet, 
and M . grande at Monghir. M . edule, found in the Peninsula, Silhet, and Penang, is 
supposed by Dr. Roxburgh to be the M . tinctoria of Wildenow, as its leaves form an 
ingredient in the dyes of the Coromandel. The ripe berries, though somewhat astrin
gent, are eaten by the natives. (Roxb.)

66. COMBRETACE-E.

T his i.e another of th e  fam ilies found equa lly  in all th e  equinoctia l p a rts  of the w orld, 

and of w hich a few species sp read  to  th e  m ost northern  p a rts  o f Ind ia, an d  th e  valleys 
of the H im alaya. T h e  genera  T e rm ln a lia , C onocarpus, P c iv r e a ,  and  C o m b r e tim , of 

w hich  species are found in In d ia , are com m on to  th e  trop ica l p a r ts  of A sia, A frica, and 

A m erica; h w t P e n ta p te ra , Geton'ui, 7ix\^ I . i im n itz c ra , are confined to In d ia , w ith  Q uis-  

(juatis in th e  M alayan  P en in su la  and  .lava.

T o th e  few species previously know n in Ind ia  of som e of th ese  genera, several have 

been added , especially  of C o m b rttu m  from S ilhe t, th e  B urm ese territo ries, an d  M alayan  

P e n in s u la ; b u t those found in the forest a t th e  foot of th e  m ountains in  th e  m ost 

northern  parts, occur also in th e  southern  parts of In d ia , as T erm in u lia  B d le r ic a  and 

C hcbula , th e  la tte r n ea rly  a llied  to T . c itr in a  ;  P e n ta p tc ra  tom en tosa , w hich  differs little  

from P .  g la b ra , P o iv rc a  R o x b u r g h / , C oftoca/piis lat'ifo lia , an d  C om brLtion n a inun . 

M any of these  arc found in  th e  M alayan P en in su la , in S ilh e t, a t  the en tra n ce  into 
N epal, an d  along th e  foot o f th e  H im alayas in th e  D e y ra a n d  K y a rd a  D oons. G d o u iu  

n u ta n s  and f l^ U m n d a , Q u isq u a lis  iiidicn, L u m n ilz e r a  racem osa, are confined to  southern  

])arls; the la s t in th e  D e lta  o f the G a nges,and  th e  sa lt m arshes in  tlie southern  provinces 

of Mulitbai'. C ouocarptis my7'tifulia,'VdiL\[., 4017, appears to be th e  only  species peculiar 

to the upper provinces, and  th is was found by  D r. H am ilton  on th e  banks of th e  Jum na, 

wiiCTC I alsn mot w ith  it  in com ing down th a t r iv e n  i t  m ay h av e  s])read from C entra l 

India. Thu .species o f C onocarpus  have been divided by  M . D e C atidulle into th ree 

sections, A m erican , A frican, am i Indian  ; the last ca lled  A u o g c issu s  is -adopted as a 
genus by  D rA V allich. I t  cannot, however, he now cun.sidevcd as peculiar to Ind ia, as 

an  undoubted  species of th e  sam e genus or section is figured  a t  t. 05 of th e  F lorti Si-nc- 

g a m b ia \

T h e  C om hrctacea  y ield  several p roducts, and som e m ed ic ines, as m yroboians, whicli, 

if valued according to th e  tim e they  liavc been  in  use, w ould i-ank w ith  those o f consi

derable im portance. S everal of the tribe, as species of T tr m m a lia  and  P e n ta p tc ra , yield  
excellen t tim ber (v. R oxb . F I. In d . 11. p . 429— 444) ; b u t  a s tringency  is th e  principle 

m ost generally  diffused, as th e  bark  of T erm h ia lia  U i'ja n  is u sed  in m edicine for this 

properly , and in dyeing  black  in India, as th a t  o f B tic id a  B u c c ra s  is in Jam aica , and  of 

2 1-: T erm h ia lia
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T erm in a lia  benzo in  in  th e  Isle  o f F ran c e . T he galls found on the leaves o f T . C hebula  by 
D r. R o x b u rg h  are pow erfu lly  as trin g e n t, an d  u sed  in dyeing  yellow  an d  b lack . S o  the 

ripe fru it o f T . B e lk i'ic a  is re ck o n ed  astrin g en t, an d  T . m o luccana  is lik e  it. T h a t of

T . C hebu la  in an  un ripe  s ta te , an d  o f  d ifferen t ages (v. F lem ing . As. R es. xi. p . 182. 8vo.), 

h as  long  been  know n u n d e r th e  nam e o f b lac k , yellow , and  clicbulic [kaboolee from 

C abool) m yrobolans, and  considered  g e n tly  laxa tive . T h e  fruit o f T . c ilr in a , as w ell as 

of T . ang u stifo U a  an d  T . g a n g e ilc a , is like  th a t  o f T . C h eb u la , and em ployed  for th e  sam e 

purposes. T h e  kernels  of T . C a ta p p a  have th e  sam e nam e, badam , applied  to them , as 

to those o f  th e  com m on a lm o n d ; th e y  are ea ten  as su ch , and  are very  p ala tab le. I  have 

seen th e  tre e  as far no rth  as A llah a b ad , in  gardens. T h e  kernels of T . m o luccana , and 

those o f T .  B d le r ic a ,  are also e a t e n . , F rom  th e  la t te r  a gum  exudes, as from C om hretum  

n lte rn ifo liu m  in  S . A m erica. A  m ilk y  ju ice  is desc ribed  as flowing from T . benzoin, 

L in n .f .,  w h ich , being  frag ran t on d ry ing , and  resem bling  benzoin, is used in  churches 

in  th e  M au ritiu s  as a k ind  o f incense .
C oriocarpus lo M fo lia ; lioxb, FI. Ind. vol. ii. p. 44.2 Wight and Arnott, Prod. FI. Iiid. Penins, ]. 

p. 3!6- A n o g e issu /i la tifo lxu . Wall. Cat. Herb. Ind. n. 40l4.—Tab. 45.—(o.) Head of flowers;— 
(ft.) a single flower separated;—(c.) the same, with the upper part of the calyx opened, showing the 
insertion of the stamens, the filiform part of the calyx contracting above the base, which embraces the 
ovary ;—(d.) carpels imbricated in a head ;—(e.) a single carpel with its two wings, and terminated 
by the indurated tube of calyx and the style.

This species, common in the southern, is also found in the northern parts of India, as in the Kheree 
Pass,where it is called baklee . I t  clearly belongs to the same section as the African A n n g e is su s  leio- 

ea rp a . v. Tent. FI. Senegamb. p. 2TO. t. 65.

67 . R I I I Z O P H O R E fE .

T he m angrove tribe, so com m on on th e  equ inoc tia l shores, bo th  of th e  O ld  and  the 

N e w  W o rld , an d  w hich  are so re m arkab le  for th e ir seed  germ inating w hile y e t  a ttach ed  

to  th e  b ra n ch , a s  w ell as for th e  adven titious ro o ts  w hicli serve as s ^ p o r t s  to th e  

tru n k , h a rd ly  adm it of notice in  th is  w ork , w ere it  n o t t \ \^ i-C a r a l l ia  lucida , one o f the 

fam ily , is m entioned  by D r.W atlich  as having been  p rocured  from K em aon, as w ell as 
from S ilhe t, C h ittagong, an d  th e  M alayan  P en in su la , an d  th e  low er regions o f th e  C ircar 

m ountains. T h is is another in s ta n ce  o f a  trop ica l p lan t travelling far north  along  the 
tra c t  o f forest.

In  the D e lta  o f th e  G anges, a n d  n ea r C liitragong, J lh izo p h o ra  ( B r u g u ie r a .  Lam -) 

g y m n o r rh iz a , is found, as w ell as K .  C a n d d , w hence  both  ex te n d  to  th e  shores of the 

In d ian  P en in su la . T he wood o f several p lan ts o f th is  tribe is described  as be in g  hard 

and du rab le .

68 . O N A G R A R L E .

T his fam ily , a.s constitu ted  b y  D e C andolle, con ta ins several tribes, som e o f M’hich 

have been  sep a ra te d  as d is tin c t o rders ; b u t as th e  trib es  Jiissiece and  O n a g n -e . are still 

re ta ined , th ere  is a  w a n t of un iform ity  in its geographica l d is tribu tion . E pU obU m . 

found in  th e  cool p arts  o f th e  w orld , and  in m ountainous situa tions, is like so m any 

otlier genera o f th e  sam e d istribu tion , com m on in  th e  H im alayas, w ith  C irccea, found
also
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also in Europe and America; while Jussiaa, of the tribe which is named after it, and 
found in most hot countries of the world, has species ( /.  repens and villosa) common 
every where in the plains of India, with a species of Ludicigia {L. jussiceoides); L . diffusa 
is found in the Doon, the other species of this genus occur in Pegu, .lava, and Mauritius. 
Trapa, as we have seen to be the case with other aquatic genera, extends over a great 
extent of latitude, being common every where in the waters of India and China, as well 
as of Cashmere, of Europe, and Siberia.

Thirteen species of EpilobUcm have been found in the Himalayas. Of these, E . spi- 
catum and parviflorum are also European. E. sericeum comes near E . hirsutum ; E . Iceve, 
nob., near E . montanum. E . Himaknse, Herbertianum, decussatum, and laxum, are the 
other species not previously published. Two species of Circtea have been enumerated 
by Dr.Wailich ; of these, C. repens, found in Nepal and on Choor, comes near C. lute- 
liana, while that referred with doubt to C. intermedia, Ehr. varies much in the form of 
its leaves, some being almost round, and others like those of C. alpinu. This is also 
found on Choor and. at Mussooree. A third species is figured in this work from the 
neighbourhood of Kotgurh.

Few of the plants of this family are possessed of any properties which render them 
useful, but the tribe of Hydrocarpes, formed occasionally into an order so called, are 
remarkable for the size of their seeds, and the quantity of fecula which they contain 
rendering tJiem useful as food for man ; hence Trapa bicoryus is extensively cultivated 
in the lakes of China, and the nuts of T. bispinasa, called Singhara, are sold in all the 
bazars in India; and a species, called by the same name, forms a considerable portion of 
the food of the inhabitants of Cashmere, as we learn from Mr. Forster, that it yields the 
government £12,000 of revenue; and Mr. Moorcroft mentions nearly the same sum, as 
Runjeet Sing's share, from 96,000 to 128,000 ass-loads of this nut yielded by the lake 
of Ooller.

F.yUohium laxum c a u lib u s  la x is  q u a d ril in e a tis , fo liis in ferioi-ibiis o p p o s it is  d e ciis sa tis , s u p e rio rib u s  
a lte i 'ii is , om n ib u s breve  p c tio la tis  o v a tis  oU longis acunn’n a tis  ba?i c o n la tis  s c m i-am p lex ic au lib u s  u n d u la tis  
s e rr iila tis  p ilo s is  venosis, f lo r ib u s  a x i lla r ib u s  su bscssilibus, p e ta lis  e m arg in a tis , s tig m atc  c a p i ta te .— T a b .  

43 , f. 2 .

H a b . M ussooree.

C ireexn  c o r d a ta ; c au lc  r ig id o  c re c to  ])ubcsccn te , fo liis  c o td a tis  a c u io in a tis  rep a n iU w len ticu la ti. ' 
p u b e sce n tib u s , cupsu lis  ro tu n d is .— T a b .  43. lig , 1 .— (<r.) A  flow er seen la te r a l ly ,  l>. from  a b o v e ; in se r
tio n  o f  s tam ens a lte rn a tin g  w ith  t l i a t  o f ] ) c t a l s ;— (c.) Ijilobed p e ta ls ;-—( d .)  a n th e r  seen in  f ro n t  and  
fro m  b e h in d ;— ( e .)  p o l le n ;— f f . )  til ifo rm  sty le  a n d  cm arg iiia te  s t i g m a ;— ( ,g )  h isp id  c a p s u le ;—  
(A.) th e  sam e opened ;— (f.)  th e  seed.

H a b .  N e ig hbou rhood  o f  K o tg u r h  in  th e  ra in y  season.

G9. HALORAGEiE.

This being an aquatic family, does not by its distribution indicate differences of cli
mate, as its plants are found in streams am^wet situations in various parts of the world. 
Thus, Ilippuris is common to Europe and America, and has been found at Unalaschka. 
but not in .India. CalUtrichc is common to India and Europe ; Myrlophyllum  to both

2 !•; 2 these
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these and to America. Serpicula* i.s common to India and Africa, being found in the 
Mauritius, the Cape of Good Hope, and the Indian Peninsula ; Haloragis in the last, 
as well as in New Holland.

70. CERATOPHYLLE.p;.
This, like the former order, being aquatic, is distributed over a wide extent, and 

species of the genus from which tiie order is named, are found both in Europe and India. 
C. muricatum, an Egyptian plant, is also found in India; as well as C. tuhercidatum, 
Cham., considered with doubt to be tlie C.vcrlicillaluiii, Roxb., which is found in the 
pools about Calcutta.

71. L Y TH R A R I^.
The Lythrarice, called also Sallcana, are divided into tribes, which differ in their 

geographical distribution ; the hagcrstramicz being tropical, as Lagerstveemia occurs in 
India, China, and the Islands ; Fatioa appears to be only a variety of L . parvijlora. 
The true Salkarkcc, like other tribes containing aquatic plants, or those deligJiting in 
moist situations, are distributed over a wide extent, and very different climates ; thus, 
iiotala, Peniphk, and Arncktia, are exclusively Indian, extending from the islands of the 
Indian Ocean up to the Peninsula and Bengal, and the last as far as Nepal. Lawsoniu 
exists in a cultivated state in most parts of the Oriental Region. Orklca is found in 
India, China, and S. America, and Ammania in the warm parts of both hemispheres.

Lythrum, found in Europe, America, and New Holland, exists also in the Himalayas, 
the specidfe figured t. 46, being indigenous in Cashmere. This is closely allied to L . vir- 
gatum  and SaUcana; the latter remarkable for being found in New Holland, as well as 
in Europe.

'Hie

* T he au thors o f  th e  Prod. FI. I n d ia  Penins., in  tlieir observations on this genus, have rem arked  “  th a t this 

genus m ust no t b e  confounded w ith  th e  o the r Scr/)icid« in  W allieh’s 5048,” a lthough  th e y  have been

considered th e  siune by  me, and referreil to  th e  same n a tu ra l v rd e r . Considering tha t tlie  jilan t a lluded 

to , has been described  by D r. K oxburg li in th e  F lora In d x u ,  vol. iii, 1632, under bo th  Sfi-picuU  and 

Vallisnerw , tliat in  m ak ing  an Index , I had  no th ing  fu rth e r  to do than  to follow m y  au tho r, as w ell as tlie  

labou r and difficulty in  a  short space o f  tirfie o f  index ing  a C atalogue o f  nearly8 ,000  p la n ts .n o t one o f  w hich I 

had  examined, it  w ould b e  uiiiiecessary to  no tice  th e  above criticism , w ere it not for tlie oppo rtun ity  o f  exjilaiiiiiig 

tlie  circum stances u n d e r  w hich  th e  In d ex  was m ade, fim uediatcly on my arrival from  Ind ia , and  v iicn  

D r. W allich  was on th e  eve o f  d e p artu re , a n d  m ucli p ressed Ibr tim e, 1 oifered to  Index  h is  C atalogue, 

th o u g h  th e re  was little  tim e  for even th e  m echanica l p a rt o f  th e  undertak ing , m uch  less fo r consu lta tion : 

and, the re fo re , though  I had  a rranged  m ost o f  th e  p ub lis lied  Ind ian  p lants, and m y ow n collections in the ir 

mitur.il orders, the  only w ork w hich could  be consulted, w hen  th e  memory failed, was th a t o f  Bartlin^,

“ Ordini's Naturales."  I t  was in tended, liow ever, to  have  arranged  th e  families and gcncr.a w ith  th e  num ber of 

species under each, in a regular, in stead  o f  an alphabetical series, w hen  m any cn  ors w ould  necessan ly  have 

been corrected. T he design , though  cr>nirae)'ced, was abandoned , cbiefly on account o f  th e  w an t o f  tim e ; 

b u t independen t o f  thi.s, the  difficulties w ere  sufficiently g rea t o f  ascertain ing  th e  p lan ts  referred  to  u n der the 

different num bers , us is ev iden t from  one  o f  th e  au tho r^ o t' th e  above w ork , even wJien svriting on th e  subject, 

h av ing  110 suspicion th a t his new  genus, Bhesa, was th e  Kiirrimia o f  D r.W allich , p a rtly  because, as h e  h im self 

slates, th e  Jatter had  p laced  his I tca  macrophyila u n d e r  K ?  viacropliylta. Cat, ii. 7 ?00 .— ArnoU, Jcimcson's 

Journal. No. 34. p . 2(51.
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T h e  species w hich ex te n d  fu rth est no rth  are, L a g e r s f f a m i a  H e g in c e  and  p a r v l f l o r a ,  

G r i s l e a  to 7 n en to sa  and  A m i n a n i a  r o tu n d i fo l i a ,  a t  th e  foot o f th e  h ills  in  th e  D e y ra  B oon. 

A m m a n i a  o c ta n d r u  ^ n d v e s i c a i o r i a ,  a re  found a t  Saliarunpore in  th e  ra iny  se a so n ; and  

fu rth e r south , A .  in d ic a ,  m u l t i j i d a  an d  p t - n ia n d r a .

A stringency  is th e  p ro p e rty  rem arked  in m an y  o f th e  L j / t h r a r i a ; ,  an d  is th a t  asc ribed  

in In d ia  t o  th e  flowers o f G r i s k a  to m tn to s a  { L y t h ' u m ?  H u y iie r 'i )  ca lled  d h a e e , o f w h ich  

th e  briglit red  fibw ers, so m ew h at resem bling  those o f a  F u c h s ia ,  a re  u sed  in  d y e in g ; th e  

leaves o {  L a w s o n ia  i n e m i i s ,  m u ch  cu ltiva ted  on th e  no rth  of th e  Ju m n a , h i n m  o f th e  
A rabs, v ih a id e e  o f th e  H indoos, is used w ith  ca techu  in  In d ia , a s  every  w h e re  in  th e  

O rie n ta l region, b y  th e  w om en in  stain ing  th e ir lingers of an  orange h u e . T h e  leaves of 

A m m a n i a  v c s ic a to r ia  a re  so ac rid , th a t  i t  freq u en tly  receives from  th e  natives th e  sam e 
nam e, s o o r u jh a l ,  as R a n u n c u l u s  s c e k t 'a t u s ; i t  is used in  rap id ly  ra ising  blisters.

L y fh r u tn  C a s h m e r ia n u m ,- fo liis  o p p o s itis  la n c e o la t is  b a s i c o rd a tis  se ss ilib u s  a p ic e  su b a lte rn a n tib u s  
iiia rg in ib u s  ven isq u e  b rev is sim e  p ilo s is , flo ribus b re v e  p e d u n c u ia tis  3-5 i a  a x illis  b ra c te a ru m  fasc ic u la tis . 

T a b .  41. fig. 1 .— (ra.) F l o w e r ; — (A.) th e  sam e seen  fro m  b e lo w ;— (c.) 02) e i ie d ;— (d .)  c a p s u le ;— (e .)  c u t 
tra n s v e rse ly ;— (/.) v e r t i c a l ly ;— (g.) a  seed.

H a b . S ho res o f  th e  la k e  o f  C a sh m e re .

72. TAMARISCINETl.

This order, com posed o f  th e  genus T a m a i'ix , and a few genera  w h ich  have been  sep a

ra ted  from it, is p laced  h ere  b y  M . B e C andolle , on accoun t o f being  allied  to  L y th n ir ic e  

and O nagrarice , and  is re ferred  b y  B r. L ind ley  to  th e  neighbourhood o f F ra n k e n ia c c a , 

near w hich  its  hypogynous stam en s ought to p lace  it.
The plants of the genus Tamurix are distributed over a wide extent of territory in the 

Old World, from 10'̂  to 50° and 55° of N. latitude in Europe and Siberia, and from 
the Canaries and Senegambia on the west, to China on the east : they differ as much 
in their localities as in their latitudes, being found on the shores of the ocean, or 
the banks of rivers, as the Ganges and Nile, as well in the arid and sandy parts of 
Northern India and the Punjab, as in the cold and elevated climates of Tibet and 
Siberia; but in these the soil is saline. The genus A lyricaria , existing in Europe, 
Siberia and Bahuria, is found also in Kunawur, and jlie elevated country crossed by 
Mr. Moorcroft in his journey to Manasarowur.

Respecting the distribution of the species of T a m a r ix  there is yet some uncertainty. 
Br. Roxburgh has describ^ two as common in India, T . in d ica  and d io ic a ; tlic 
former, found on the banks of the Ganges, Jumna, and other rivers, as well as the 
coast of Coromandel, has been referred by some authors to T . g a llic a , witli which it i.s, 
no doubt, closely allied ; and if identical, an additional instance o f  the great extent over 
which a species may spread when growing in the vicinity of water. 'J\ d ioica, to which 
the same namejA«o is applied, is most common in Northern India on the banks of rivers; 
and T . F n ra s , Ham., in the drier parts of the Boab, and in the neighbourhood of Delhi. 
This species is closely allied to T. a r tic u la td , Vahl, as I have ascertained, by comparison 
with specimens collected by M. Bov6, in Egypt. It is the T . o r k n ta lis  of Forskal,

found
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found by him in Arabia. The Arabic name, a s u l  or a t i d ,  is applied to F u r a s ( ^ ^ \ ^ )  in 
India, as to T .  o r i e n ta l i s ,  in Arabia and Egypt. With T .  in d ic a  and d io ic a ,  T .  { T r i c h a u r u s ,  

W. and A.) e7'icoide-$, is found in the Peninsula.
M y r i c o r i a ,  a genus of which one species extends from Europe to the Caucasus, 

and others are found in Siberia and Dahuria, has also two species in the Himalayas: 
M .  b r a c tc a ta ,  Tab. 44. f. 2, found in the vicinity of Cashmere; and A T .  d e g a n s ,  nob., 
at Lippa, in Kunawur, where the climate has been shown to be Tataric, and the 
soil saline.

Bitterness and astringency are the properties ascribed to the T a m a r is c ln e ( r ,  and hence 
the occasional employment of the European species as a tonic, and as a substitute for 
hops in making beer in Denmark. In India, al.«o, the twigs of T .  w d i c a  and d io ic a ,  are 
considered astringent; but tlie plants are more valued on account of the galls which 
are formed on these, and on T .  F u r a s ,  as on T .  o r k n t a l i s  in Egypt, and which being 
highly astringent, arc now, as in former times, used in medicine and dyeing. Those 
formed on T .  F u r a s  are called s u m r u t - o o l - a s u l  or c h o te e - m u e ; and of the jhuo, s u m r u t -  

o o l - lo o r fa  or b u r c e - m u e .  They are chiefly imported from Mooltan, but I have found 
them on the F u r a s  in Delhi. The ashes of T .  g a l l l c a  and A f r i c a n a ,  when growing near 
the sea, contain a large proportion of sulphate of soda, so that they may be profitably 
burnt to obtain this salt; its abundance explains the utility of some of these plants as 
diuretics. It would be interesting to ascertain the quantity contained in the ashes of 
plants grown in the saline country to the westward of the Jumna. A product very 
different from any of these is the m a n n a  produced by a species of T a m a r i s k .  Thi.s has 
been ascertained by Ebrenberg to be produced by the puncture of C o c c u s  7 n a n ip a r i is ,  on 
a variety of T .  g a l l i c a ,  growing on Mount Sinai. The manna has long been known by 
the name of Arabian, to distinguish it from Persian manna, the produce of A lJ ia g i  A l m t -  

r o r u /n ,  the to o r m i jb e e n ,  (v. p. 194) of Arabian authors. This is called G u z i m j b e e n ,  from 
G u z  or K i i z ,  one of the names of 7'. g a l l i c a ,  or a species of T a m a r i s k .

Myrlcaria bracteata ; c au le  a n g u la to  s tr ia to ,  fo liis  lin e a r i- la n ce o la t is  sessilibus s iib p a tc iit ih iis , spicis 
te n n in a l ib iis  sn lita riis , b rac te is  decid iiis  la tis  corrlu lis m cm b raiio ce is  peciicello li>ngioribu.s.— T a b .  4 1. f. 2. 
(ffl.) F lo 'v e r  seen from  be lo w , w itli a  scale a t ta c b e d  to  th e  p e d ic e l ;— (&.) tlie  sam e, w ith  th e  i^etals sejia- 

r a te d , a n d  th e  nio ti.adelpbous sta m e n ^  opened  o u t ;— {c.) c a p su le  w ith  one s ide  rem o v e d , sh o w in g  the 

th ro e  p lacenta?, one  in se r te d  itito  th e  b a se  o f  eac h  valve.
M . e te g a n s ; c a u le  ro tu n d o  s tr ia to , fo liis  a l te rn is  o b lo n g is  ova tis  p a te n tib u s  b a s i a tte m ia t is , racem is 

p a n ic u k ti s  b ite ra lib u s , b rac te is  o v a tis  a c u m in a tis  p a l ic e l lo  s u b t^ i ia l ib u s .— Af. Davuricce affiiiis c \  
descrip tio n c  L cd e b . vo l. iii . p . 2 2 4 .

73. MELASTOMACEiE.
This is one of the most natural families, and, witli a few exceptions, a strictly tro

pical one, which is very prevalent in, but not confined to the NewWorld, as thoiigh 
C50 species have been found there, no less than 150 species have been discovered in 
Asia, but as yet only twelve in Africa. Of the genera, eighty-three in number, only 
ten occur iii Asia ; those, of which species are found in India, are, O s b c c k ia ,  A f d a s t o m a ,

O .cysf,07 -a , So7 i€)'ila , S a r c o p y i-a i i i is ,  T 7 'ip le c tr u m , and F t c / i m i d r a .  Of these, the five last
have
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have not been found in other quarters of the world, but the two first are common to 
Asia, Africa, and America. Of most, the greater proportion of the species are confined 
to the southern parts of India; but as a few species escape to the northward of the 
tropics, both in America and China, so in India, from the powerful influence of a local 
climate, several species, with M d a s t o m a  m a ia b a th r i c u m ,  are found at the foot of the 
Himalayas in Silhet, and in diminished numbers in Nepal. Of these may be mentioned, 
M e li i s to m a  W a l l i c h i i ,  O s b e c k ia  te r n i fo l i a  and N e p a le n s is ,  O j y s p o r a  p a m c u l a t a ,  S a r c o -  

p y r a m i s  N e p a le n s i s ,  and S o n e r i la  m a c u la ta .  Some species extend still further north, as 
O sb e c ic ia  s t e l h t a  and a n g u s t i f o l i a ,  in the valleys near Mussooree, and on the banks of the 
Giree. S o n e r i la  t e n e r a ,  discovered by Dr.Wallich in Tavoy, was found by myself in 
the Deyra Doon. Though so frequently mentioned, it cannot be too often repeated, 
that it is only during the rainy season that these tropical plants make their appearance ; 
and the figure in Tab. 45 is an instance of their diminished size, when found in these 
northern situations.

S o n e r ila  t e n e r a ;  p ilo s u la  u b iq u e  s e tis  lo n g is  in te r m ix ti s ;  cau le  c x ig u o  te n e ro , fo liis  subm etnb rau  

naceis ob long is  e llip tic is  o b tu s is  tr in e rv i i s  c ilia tis , rac em is tc rm in a l ilm s  la te ra lib u sq u e .— T a b .  4-5. f. 2 . 

( a .)  F lo w e r ;— (b.) th e  sam e, w ith  p e ta ls  a n d  s tam en s s e p a r a te d ;— (c.) c a p s u le ;— (d .)  c u t  tran sv e rse ly  ; 

(6.) lo n g itu d in a l ly , sliow ing  th e  seeds a tta c h e d  to  th e  a x is , “  e x a c tly  a s  in  O sbeckia  c h in en s is .  G te r t .  

C a rp . 2 . t, 1 0 6 as D r .  l lo x b u r g h  re m a rk s , in  d e sc r ib in g  h is  S o n e r i la  m a c u la ta .  F I . I n d .e d .  W a ll .  1 .

p . 121 .

74. AL AN G IE^.

This small order may almost be said to be confined to the East-inaies, as ooia us 
genera, A la n g i u m  and M a r l e a  ( S t y l i d i u m ,  Lour.) are common in the southern parts of 
India, whence they extend along the Malayan Peninsula to Cochin-china, and north
wards along the forest-clad base of the Himalaya. M a r l e a  h e g o n x fo l ia  extends beyond 
30° of N. latitude, while A l a n g i u m  d e c a p e ta lu m  spreads from the Central Range up the 
western bank of the Ganges to Allahabad, and the banks of the Jumna. This is com
mon in the Peninsula with A .  h e x a p e ta lu m ,  said to afford good wood and edible fruit.

75. P H I L A D E L P H E ^ . .

This order, nearly as small as the former, affects a very different locality, but serves 
to show the analogy in the vegetation of very distant countries. The genus Philadelphus 

was known only as existing in the South of Europe and North America, until Dr. 
Wallich discovered a new species in the Himalayas. This is formed of two varieties, 
which he at one time considered two distinct species, P . tomentosus, which is probably 
only a more advanced state of P . trijlorus, having the appearance of the figure at 
T, 46. This is common in Sirmore and Kemaon, at elevations of <3,000 and 7,000 feet, 
and P .  tomentosus was procured by Dr.Wallich from Gossainthan. D e u tzia  is one of the 
new genera found byThunberg in Japan, and which, on identifying in the Himalaya, 
first led me to perceive the affinity of its flora to that of that island; new species have 
been discovered by J5unge in the north of China in addition to the three enumerated
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by Dr.Wallich from the Himalayas, D. staminea, Brunoniana, and corymhosa, the first 
figured in PA A sia t. R a r .  191, and the last in T. 46. p. 2. of the present work. The 
last is found at the highest elevations, as on Acharanda and Umikta, and the others 
are common about Mussooree, and every where in the mountains at similar elevations. 
All appear to be suited to the open air of English shrubberies.

P h ila d e lp h u s  to m e n to s u s ;  ( W a l l . )  fo liis  o p p o s it is  p e tio la t is  oY ato-lanceolads a cu m in a tis  s e rra to -  
d e n tic u la ti s  s u b q u in tu p lin e rv ii s  to m e n to s is  v c l g la b r iu s c u li s  su b tu s  n e rv is  p ilos is, r am is  o p p o s itis  

f lo rife ris , f lo r ib u s  in fe r io r ib u s  a x i i la r ib u s  s o li ta r iis  s u p e r io r ib u s  te n n in a l ib u s  tr if lo ris  racem osis, 

c a ly c is  lo b is  a cu m in a tis , s ty lo  m e d io  q u a d r if id o  s ta in in ib u s  m q a ali. W a ll .  C a t. H e rb . I n d .  n .B 6 5 3 .—  

T a b .  4 6 . f . l .
D e u tx ia  c o i'ym bosa ;  (B ro w n .)  fo liis  o v a tis  a c u m in a t is  d e n ticu la to -se rru la tis  su b lfe v ib u s, co rym b is 

la tc ra l ib u s  te rm in a l ib u sq u e  lo n g e  p e d u n c u la t is  m u lt if lo r i s ,  ca ly c is  lac in iis  m in im is, s ty l is  3-v-,5 longis 
m edio  d e n ta ti s .— Z). c o rym b o m  (B ro w n .)  AVall. C a t .  H e r b .  l iu l .  n , 3 6 o 2 .— T a b . 46. f. 2 .— (<7.) F lo w e r 
seen f ro m  a b o v e ;— (6.) fro m  below .

76. MYRTACE.E.

The M y r t a c e c c  are well known for the elegance of their appearance in tropical coun
tries, and from their representative, the common myrtle in temperate dime.?, but thougli 
many occur in, they are not confined within the tropics; as several genera and many 
.species are found in Australia and New Zealand, as well as at the Cape of Good Hope; 
so, in India, they'extend to its most northerly parts along the foot of the Himalaya. 
The genus M y r t u s ,  in addition to its extension north, ,s])veads .south as far as the Straits 
of Magalhaens, and as well as in the cold parts of Peru, occurs in India on the Neel- 
gherrii'S. The other genera, of which species arc found in India, are F .n d i u m ,  S i ' y g i u m ,  

and £»ge/n'<z, common to America and Asia ; J a m h o s a ,  iow w A  in the latter and Africa; 
with S u n n e r a t ia  and C a r e y a  peculiar to India and its islands.

The species of S o n i ie r a t ia  arc- found only in the Peninsula and thc-Delta of the Ganges. 
B a r r i i i g t o n i f i  a c u tc m g u la ,  s i a m u K h i r - y h i d  of the natives, existing naturally at Chittagong, 
is found growing in a clump of trees at Sahanmpore (probably introduced) near the 
late Mr. Grinclall's house ; but C a r c t fu  a r b o r c u , found in Martaban, and 'I'cnassenm, 
extends naturally' as far north as the .Tiimna, along the foot of the Himalaya, with sjiccies 
of S i z y g 'n m ,  as S . J u m h o la n a , a cariety C A W e d j t a n a w a ; S .  F o n l a l l i i ; and another si)ec;cs, 
allied to the first, which occurs still further north in the Stien range, S .  v c n u lo s u m , nob.

The M y r t a c e w  are chiefly remarkable for secreting volatile oil, which gives an aromatic 
fragrance to the leaves and oll)er parts of many sjrccies, rendering these useful as eondi- 
ments ; they also secrete tannin, hence the employment of some as astiingents ; othcr.s 
yield edible fruit, as the guava and the dilferent kinds of rose-apple, which are, however, 
seldom unaccompanied by o degree ol’ aromatic principle, which renders them agreeable 
to some, but disagreeable to others.

Though naturally growing more to the southward, some of this tribe succeed well in 
the gardens of Xorthern India, as J a m b o s a  v u l g a r i s ,  P s i d i u m  p i / r i f e r u m  p o m i f t n a n ,  

S i z y g i u m  J a m h o la ) ia , and what is remarkable, M d a l t u c a  C a ji 'p u l i , thougli a natii'e of 
the Moluccas. This is probably owing to the quantity of essential oil it contains, as

well
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well as to the looseness of its bark, which separating, like that of the birch, renders 
more difficult the transmission inwards of the cold during the winter season.

But as this is the species stated by Mr. Jack to be more fragrant than any other, and 
that from which the C a je p u t i  {K a p a p o o te e )  oil is distilled, it is probable that it might be 
successfully cultivated in many parts of India, as it succeeds in the open air so far north 
as Saharunpore. So would also, in southern parts, M y r t u s  P U n e n ta ,  or allspice, now 
cultivated in Jamaica, but of which the trees flourish in the Calcutta garden. The C lo v e -  

t r e e ,  or C a r y o p h y l l i i s  a r o m a i i c u s ,  is a 'native of the Moluccas, but more difficult to be 
grown in other countries: it is however cultivated in Cayenne, as well as in the Isle of 
Bourbon. Ceylon, and the southern parts of the Indian, as well as of the Malayan- 
Peninsula, appear the only parts of the British territories suited to the purpose, though 
the tree grows freely in the Calcutta garden. It is remarkable that Persian authors give 
k u r p h u U o n  as the Greek name of cloves. Myrtle berries are still used in Indian medi
cine, and imported from the north; M y r t u s  to m e n to s a  yields edible berries on the 
Neelgberries, as the common myrtle does in Syria. The union of astringency with 
aromatic principles accounts for the employment of some of this tribe in New Holland 
as substitutes for tea: while K u c a l y p t u s  r e s h u f e r a  yields a kino remarkable for its 
astringency; this principle pervades even the edible fruit of S i z y g i u m  J a m b o la n a ,  as well 
as every part of the tree, of which the leaves and bark are used in Indian^edicine.

Many of this tribe yield excellent wood, as species of E u g e n i a  and S i z y g i u m ,  as well 
as the New Holland E u c a l y p t i ,  which would succeed well in Northern India, with many 
other of the plants of that region.

77. CUCURBITACE/E.

This order, known in Europe from its products forming a lu-xury, rather than a neces
sary of life, includes, in tropical countries, an important group, of plants, as they 
afford to the inhabitants a considerable portion of their food. They are chiefly remarkable 
for the power of adapting themselves to the different situations where they may be 
grown. Thus we hear of their affording large and juicy fruit in the midst of the Indian 
desert, where water is 300 feet from the surface { E l p h i n s t o n ^ ,  and they are equally 
grown in the dry season on the sandy islands of Indian rivers ; but excess of moisture 
does not appear to be injurious,' as the great majority are successfully cultivated in the 
rainy season ; and Mr. Moorcroft describes an extensive cultivation of melons and 
cucumbers on the beds of weeds, which float on the lakes of Cashmere ; they arc simi
larly cultivated in Persia and in China (v. H o r t .  T r a n s .  2d Ser. vol. 1. p. 468. and 
S t a u n to n  s  E m b a s s y ) .  Being chiefly annuals, which a few months suffice to bring to 
perfection, we find them succeeding in the summer temperature of northern climates, 
and thus extending from the Line to 55° or G0° of northern latitude, and southwards to 
the Cape of Good Hope. Their place in the natural series is uncertain ; but in habit 
they are very unlike those near which they are at present placed.

2 t- The
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The Cucurbitace(Z are common every where in India, both in a wild and cultivated 
state, belonging to the genera Zanonia, Lagcnaria , which hardly differs sufficiently to 
be separated from Cucurhita, Beniucatia, Cucumis, Luffa , Brr/oma, Sici/os, M om ordita, 

Trichosanthes, and Herpetospermum; the last, witii Zanonia, and the new genus Coccima, 

formed by Messrs.Wight and Arnott of B ry o n ia g n m d is , are peculiar to India. Most of 
the others are found in the tropical parts, both of Africa and America, though tliey 
ehiefiy prevail in India, and in many j)arts of the Oriental Region.

From the similarity of temperature whicli prevails over all India during the warm 
and rainy seasons, we find nearly the same species every where; but as most are found 

'in a cultivated state or afford edible food, they will be enumerated below with those 
which afford useful medicines. Some of the species may be seen in the most arid 
places, others in the densest jungles; planted at the foot of a tree they emulate the 
vine in ascending its branches, and near a hut, they soon cover its thatch with a 
coaling of green : they form a principal portion of the culture of Indian gardens: the 
farmer even rears them in the neighbourhood of his wells.

From the descriptions of Rr. Roxburgh, and his drawings, as well as those of the 
late General Hardwicke, and from finding my specimens collected in Northern India 
corresponding in a great degree with those contained in the East-lndian Herbarium, I 
have no doiibt that considerable certainty has been attained respecting the Indian 
species, though they still require the labours of a monograpbist, who would study their 
habits in a living state and at different ages.

As indications of the vegetation of different parts it may be mentioned, that the 
species of Zanonia and S ky o s  are confined to the forests of Nepal and Silhet, and tlrose 
of Hcrpttospvrjnmn to the latter. From these, T rid m a n ih e s  palniata extends along the 
tract of forest to the Deyra*Doon, where are also found the bitter variety of L agcnaria  

vulgaris, called toombee, ..\Tomordica Balsainina, B ryonia  c'lssioides and laciniosa : the 
last I have also received from Cashmere. Some of the above occur also in the valleys 
at the foot of the hills, with Cucumis Ilurdioickii, nob. Tlie only species I have found in 
the interior of the mountains, are Bryonia scabrclla and Nepalcnsix, with a new species 
of Cucumis, C. H im ahnsis, nob., from Simla, and also from Lieut. Maxwell, from near 
the Broang Pass. In the open plains, as near Saharunpore and Relhi, we have Cttcu- 

mis pseudo-Colocynthis very abundant, as C. Colccynthis is described to be in parts of 
Africa; also C. pnbcsccns, B ryon ia  rostrata, M om ordica Irumilis, Lu ffa  tencra and Cocc/nia 
Indicu, w ldch  indeed is common every where.

From the great size of the fruit, and the quantity of bland nutritious matter they 
contain, several of this tribe are cultivated in every part of India, either in field or 
garden cultivation; as Lagcnaria vulgaris, al-kuddoo, of wliicli the variety toomha is used 
for making the stringed musical instrument, called s i tu r ; Cucurhita Pepo, meethu kuddoo: 

C . C itn d la s , iurhooz; a variety of this called k n t  scc; Benincusa ccrifcra, petha; 

Cucumis M elo, khurbooxa; C . M om ordica,phuot; C . salivus, khcera ; C. utilisshnus, kukret; 
Luffa  pcnlandra, acuta)igula, clavala and racemosa; tlic two first called g/uVr and kalce tori ;

jllom ordku
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M o i m r d i c a  C h a r a n t ia ,  h u r e l l a ;  M .  m u r i c a t a  and d io k a ,  T r i c h o s a n th e s  a n g u i n a ,  c J n i c h m d a ;

T . d i o i c a ,  p u l w i d ;  and T .  c u c u n ie r in a .  J u n g l e e  c h u c h in d a .  To these, the native names 
by which they arc known in the northern provinces, have been attached; the syno- 
nymes may be ascertained from the works of Drs. Roxburgh and Ainslie- Of 
many of the above, the seeds are used medicinally, and yield oil, as of a l - k u d d o o ,  

te /itsee , k h i i r b o o z a ,  zx\di p h o o l ,  forming a few of the cooling seeds of the Indian, as some 
did of the ancient Materia Medica. Those of C u c i in i i s  M o m o r d ic a  are described b y  

Dr. Roxburgh as being ground into a kind of meal, and the fruit of C N c iim is  u t i l is s i? n u s  

as particularly valuable for long voyages, in consequence of being easily pre
served good for several months. The fruit of other species, though not cultivated, 
is eaten in India; as of B r y o n i a  r o s t r a ta  and m n b t l l a ta ,  T r i c h o s a n th e s  c u c u m e r in a ,  

C u c iu n is  p u b c s c e n s ,  which is highly valued, as it becomes aromatic oh ripening. 
The root also of some species is edible, as o i  M o m o r d ic a  d io ic a  and B r y o n i a  u m b e l la ta .  

The useful species of other countries might easily be introduced, if required. The vege
table marrow, a variety of C u c u r b i ta  o v i f e r a ,  however, seems the only one particu
larly desirable. But the mode of cultivating cucumbers, melons, Ac. on beds of floating- 
weeds, as practised in Cashmere, and described by Mr. Moorcroft { J o u r n .  G e o g .  S o c .  2. 
p. 258), might be taken advantage of in India, where pieces of water, covered with 
masses of aquatic plants floating on their surface, are abundant, and might thus be 
made to yield a fruitful crop.

It is generally well known, that along with the bland, there exists a bitter principle 
in the fruit of many species of this family, as in the rind of the cucumber and the 
melon. In many, however, this predominates to such an extent, that they become 
intensely bitter, and are used as purgatives, as the colocynth, squirting cucumber, and 
bryony, in Europe; all which also form, or are supposed to forn», articles of the 
Indian Materia Medica. So the African bryony has the same properties as the Euro
pean; and in India, with the true colocynth, we have a nearly allied species, which I 
liave called C .  p s e u d o - C o lo c y n th i s ,  substituted for, andindeed from’similarity of appearance 
and eflects, considered in Northern India to be the true colocynth. Another species, 
C .  H a r d w k k i i ,  x \o h .,  ( r o m  its bitterness, is called pziAa/'ce/Wraj/w/j, or hill colocynth. 
So also the wild and bitter variety of L a g c n a r i a  v u l g a r i s ,  called to o m b e e , and used for 
making Fukeers’ bottles, is con.sidered poisonous. Indeed I was informed by Nanoo, 
a very respectable and intelligent native doctor, attached to the jail hospital at Saha- 
vunpore, that he had seen a case of poisoning from eating of the bitter pulp of to o m b e e ,  

in which the symptoms were those of cholera. L u f f a  a m a r a  also, according to Dr. 
Roxburgh, is bitter in every part, and violently emetic and cathartic; so L .  t e n e r a ,  nob., 
k u r w e e t o r i ,  is used in native medicine, and L . B i m l a l  is considered in Northern India 
a powerful drastic in cases of dropsy; L .  g r a i - e o k n s  has a heavy disagreeable smell. 
To these may be added, T r ic h o s a n th e s  la d n io s a ,  a m a r a ,  i n c is a ,  and p a h n a t a ,  all of wdiich 
are used in Indian medicine. The roots of T .  c o r d a ta  were at one time’. Dr. Roxburgh 
informs us, sent to England, either as a substitute for, or as the real Columbo.

2 F 2 C veum is
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C tw u tn is  pu b e sce n s . ( W ild ) .— P r o d .  F lo ra?  P e n in s . I n d . O r. 1 . P .34 '2 . C . m a d e ra s p a ta n u s . R o x b . 

F I . I n d . 3 . p . 72 3 . W a ll .  C a t. 6 7 3 4  p a r t ly ,  v . T a b .  47- fig . 1 .
T h is  p la n t ,  com m on a b o u t S a h a ru n p o r e , is  e steem ed  b y  th e  na tiv es  fo r i t s  f r u i t ,  w h ic h  becom es 

aroiniiSic o n  r ip e n in g , h e n ce  ((7- a ro m a tic a , n o b .) , b u t  i t  is  too  c losely a llie d  to  b e  se p a ra ted  from  
C . pu b e sce n s, w h ic h  i ts e lf  re se m b le s  C- t u r b in a tu s  a n d  C- tr ig o n u s , so  nearly  a s  o n ly  to  b e  d is t in 
g u ish e d , a c c o rd in g  to  D r .  R o x b u r g h ,  b y  th e  f ru i t ,  “ w h ich  is  a b o u t  th e  size o f  a  p a r tr id g e ’s  e g g , dow ny , 

m a cu la te d , a n d  w ith o u t a n y  te n d e n c y  to  b e  th ree -s id ed .” ( R o x b . F I .  I n d . 3 . p . 723 ).

C ■ H a r d w ic k i i ; stem s s le n d er , c lim b in g , v e ry  s c ab ro u s  w ith  w h ite , fre q u en tly , h a ir-b e a r in g  g la n d s , 
leaves c o rd a te -a cu m in a te , som ew hat 3 - lo b e d , o r  5 -a n g le d , a n g le s  a c u te , u p p e r  su rface  v e ry  h a iry , u n d e r  

less so, m a rg in s  u n d u la ie ly  c re n a to , m in u te ly  to o th e d , m a le  flow ers o tie or tw o  to g e th e r , fem ale  so li ta ry , 
c a ly x  o f  eac h  v e ry  h a iry ;  f ru i t  o v a l,  o b lo n g , r o u n d e d  a t  b o th  ends, from  2-3  inches lo n g , a n d  a b o u t 

h a l f  a s  b ro a d , m a rk e d  w ith  n a rro w  w h ite  s tr ip e s ;  flesh v e ry  b i t te r ,  v . T a b . 47. fig. 3 . n. th e  f ru i t.
H ab . F o u n d  a t  th e  fo o t o f  th e  m o u n ta in s , a n d  ta i le d  puknrce indrayun, o r  h i l l  co locy iith . I n  the  

f ig u re  o f  th is  p la n t ,  in  th e  la te  G e n e ra l  H a rd w ic k e ’s  c o llec tio n  o f  d raw in g s, v o l .8 .  T a b . 23 , th e  sam e 
n a tiv e  n a m e  "is w ri tte n , a s  I  m y se lf  o b ta in e d  so  m a n y  y e a rs  a fte rw a rd s . I n  a ffix ing  th e  n a m e  o f  th e  o r i
g in a l d isc o v ere r  to  th is  p la n t,  I  p a y  b u t  a  fee b le  te s tim o n y  o f  m y respect fo r th e  m em ory  o f  one , w ho  so 

m e rito rio u sly  sp e n t a  lo n g  life  in  th e  a d v a n c e m e n t o f  ev ery  b ra n c h  o f  th e  N a tu ra l  H is to ry  o f  In d ia .
C. p se u d o -C o lo c y n ih is ; s tem s s le n d er , p r o s tr a te  a n d  ra d ic a t in g , ve ry  s c a b ro u s ; leaves .scabrous on 

b o th  sides , w ith  w h ite  g la n d lik e  h a ir -b e a r in g  tu b e rc le s , 5 - lo b ed , lobes a s  well a s  th e  ang les  ro u n d e d , th e  
fo rm er  s lig h tly  to o th e d , th e  te rm in a l o n e  b ro a d e r, c u n ea te , su b d iv id ed  in to  th ree  sm a lle r  l o b u le s ; m a le  

flow ers g e n e ra lly  s o li ta ry , as a re  th e  fem ale , lo n g  p e d u n c le d . C a ly x , tu b e  o b lo n g  h is p id , segm en ts  
n a rro w , lin e a r ,  a n d  p o in te d . F 'ru it o b lo n g  a n d  sm oo th , m a rk e d  w ith  e ig h t b ro a d  s t r i p e s ; f lesh  ve ry  

b i t te r ,  v . T a b . 47 . fig. 2 , b. transver.se  section  o f  f ru it.
H a b . P la in s  o f  N o rth e rn  I n d ia ,  w h ere  i t  is  ca lled  I n d r a y u n  a n d  B isloom bha , i t  m a y  b e  d is t in 

gu ish e d  fro m  P .  C o lo cy n tk is , b y  i t s  o b lo n g , n o t ro u n d  f r u i t ,  a s  w ell as b y  th e  o b tu se n es s o f  th e  lobes 

w inch  in  th a t  species a re  a cu te , a n d  th e  leaves m ore  d iv id e d , a s  I  have  a sce rta in e d  b v  com parison  
w ith  th e  L in n e a n  specim en. T liis  is  v e ry  w ell r e p rese n te d  in  th e  M ed ica l B o ta n y  o f  M e ssrs . S tephenson  
a n d  C h u rc h ill  from  a  p la n t  g row n  in  th e  C h e lsea  G ard en  f ro m  seed sen t from  th e  M e d ite rra n e a n  reg ion .

78. PAPAYACEiE.
This small order contains only the genus C arica, which is confined to the tropical 

parts of S. America; whence C . P apaya , the Papaw-trec, has been introduced into India, 
and is cultivated as a fruit in all the southern parts. The frost in the northern provinces 
is in some years so severe, as in a single night to destroy large trees of this loose- 
textured plant. Botanists have considered the genus Carica allied to both Cucurhi- 

tact(Z and Urticcce. The natives of India have, in addition to the former, seen an affinity 
to the Euphorbiacea  in its resemblance to the castor-oil plant, and have given it in the 
northern provinces the expressive name of Urun-khnrbooza, or ricinus-like melon.

The fruit of the P apaya  is esteemed by many people in the East; but it is not so 
generally known that its unripe fruit and seeds are vermifuge, and that newly-killed 
meat hung up under its shade, and poultry fed on its leaves and fruit, are said to be 
made tender in a short time. (Hooker Bot. Mag. 2898).

79. PASSIFLORE^.
The different kinds of Passiflora, or passion-flower, which form the type of this 

order, are well known for the elegance and splendour of their-appearance. They were 
long supposed to be confined to South America and the West-Indies, but the progress 
of discovery has ascertained the existence of species of-this genus at Singapore and

Penang,
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Penang, as well as of P. L e s c h e n a u U i i  on the Neelgherries, and of P .  N e p a k n s i s ,  figured 
by Dr.Wallich, in Tent. FI. Nep. t. 11. in Nepal. One species of this genus extends as 
far south, however, as New Zealand, though the genus D is e m n ia  prevails in New Hol
land. T a c s o n ia  is confined to South America, though a doubtful species, T .  p u b e s c e n s  

is mentioned as existing i n  I n d i a  O r i e n ta l i .  M o d c c c a ,  according to our present knowr 
ledge, is restricted to the East-Indies, Burma, Java, and the northern coast of New 
Holland. The species enumerated by Dr.Wallich were found at Prome, in Silhet, and 
the Peninsula of India.

Several of the edible species of P a s s i j lo r a  have been introduced into India by the 
Calcutta Botanic Garden, and a few as far north as Saharunpore. Many others rnight 
be successfullyciiltivated in every part of India, and would form useful and ornamental 
additions to the gardens,

80. PORTULACEiE.
The P o r t u l a c e a  form a small order allied to the C a r p o p h y lle c e ,  but, unlike them, are 

found chiefly in the hot parts of the world, with a few species extending into Europe 
and North America, and others to the Cape of Good Hope and New Holland. A few 
species are found every where in the plains of India, belonging to the genera T r ia n th e m a  

and P o r tu la c c a ,  with a species of T a li i iu i i / ,  T .  c u n e i f o l i u m l  in Nepal, and T . i n d i c u r n ,  

which appears to be the same as T . s t r i c u m ,  in the Indian and Malayan Peninsulas. 
The latter genus is chiefly found in the New World, with a species in Arabia: the two 
other genera have the distribution of the family in the Old World, and are also found in 
America. The same species, as 'iV ia n tb e m a  o b c o r d a la ,  c r p s ta l l i n a  and d c c a n d v a y  ami a 
pentandrous variety of the last, if it be not a distinct species, with P o r t u l a c c a  o k r a c c a  

and P .  q u a d r i j id a ,  are found in the northern, as in the most southern parts of India, and 
the Malayan Peninsula. In the fort of Toghlukabad, near Delhi, I found a species which 
appears distinct from any, P .^ g e n lc u la ta ,  nob., but it may be only a variety of Dr. Rox
burgh’s P .  q u a d r i j id a ,  a species found in Arabia and Egypt, as well as in India. The 
fleshy bland leaves of the common Purslane render it useful as a pot-herb in the coun
tries where it is found; in India it is even cultivated for this purpose ; P .  m c r id iu n a  and 
T r ia n th e m a  o b c o rd a ta  are also so used; as is C l a y t o n i a p e r f o U a t a  in America.

81. PARONYCHIEiE.
The P a r o n y c h ie c e  of M. De Candolle, called also l i k c e b r e c e ,  are divided into several 

tribes, some of which are considered Orders; as S c k r a n th e c e ,  Q u e r i a c e a ,  and l U i n u a r -  

tiecc . They are allied to P o r tu la c e c e ,  and like these to C a r y o p h y l k c c  and A n i a r a n t h a a u  . 

They are found chiefly in dry, barren, and sandy places in the soutli of Europe, and 
north of Afr-ica, and southwards at the Cape of Good Hope and in New Holland ; a few 
are found in Siberia, and in both North and South America. Though a few species 
only are found in India, these exist nearly every where, as P o l y c a r p a a  c o ry m b o s a  from 
Ceylon toSaharunpore and westwards to the shores of the Red Sea. P .  sp a d ic e a  is confined 
to the Peninsula; and H a p a to s ia  L & jU n g ic e , Wall., the L a j l i n g i a  I n d k a  of authors, is

common
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coramoii everywhere. T)rym ar\a (cordata, W. and A.) extcnsa, belonging to a genus 
which is placed both in this order and in the tribe Ahinerc of Carjiophijlletx (v. p. 78), 
extends from the Peninsula up to the Deyra Boon. The above were the only genera 
known to exist in the plains of India ; but IL k c e b n m , found in moist places in Europe, 
has a species in Knnawur, which I have called I .  ercciuni, though it can scarcely be dis
tinguished from 1. veH lcillatum ; l ic rn ia rh i, having the distribution of the order,
lias a species in Cashmere, H . Cashmeriana, nob., nearly allied to IT. incana.

82. CRASSULACErE.

The Cra/isulacea., named also Sempcrvivd: and Sucadoilce, are found in various parts 
of the world, but in the greatest numbers north and south of the tropics. From the pecu
liarity of their absorbing surface, they are enabled to obtain nourishment from the 
driest atmosphere, and probably, to check its excess in tlie most moist; for we find them 
both within the tropics, and attached to barren rocks in the driest parts of India, as 
of the Cape of Good Hope. Brpophylhim, so remarkable for the rooting property of its 
leaves, introduced from the Moluccas and the south of India, succeeds in the gardens of 
\ .  India. Kalanchoc, found in Egypt, Arabia, and Sierra Leone, has a species,
K . varhnis, in the Deyra Boon and lower bills; witii K .  laciniata, and two or three 
Ollier spc-cics in the Peninsula of India. Sedmn and T'ddnal, found chiefly in the cold 
parts both of tlic Old and of the New World, and UmbUicus, confined to the former, 
have been discovered in the Himalayas. Of these, the species of Sediun are about 
twenty in minibei', with flowers of various colours, as red, blue, white, and yellow 
some fixed to rocks; others, as S .shnudam  and lhiearifo/iu)ii, growing on the moss- 
covered bark of trees; a few are confined in their locality: others spread along the 
whole extent of the mountains with whicli wc arc acquainted, as <V. Ilb/udapu/n/w , from 
Nepal to Cashmere, and N'. midticuidc, m briau  and aznvcinu. if the same as A. G erardia- 

m im, from the latter to Sirmore and Kcmaoji. In the arid country of Kumiwur, two 
s]iceios have been discovered, -S’. d^looro'ojUunnmAGGd., and -S'. capHaUim, nob. Umbilicti)} 

jspathulatiin, no b ., Ic. ined. 144. f. I . {Sahnn (idehotrichiwi,y^''n\\. *.) is common on the 
Mussooree and Suen Ranges, and TilUea? pa ilandra , Ic. ined. 142, found in the same 
situations, occurs also on Kedarkanta and in Cashmere.

The C rasm lacae, like several other of the families near which they are placed, 
possess little medicinal properties, though a few were included in the older systems of 
Materia Medica.

Sedutn UnearifoUnm; caulilnis siilmicticulosis cpiphytis, ramis Horift i'is rosolato-uonforti?, foliis 
altci'nis miinorods lincari-lancwlatis integris vi;l niinime denticuLuii-, lloi'ibus tcniiiiialibus solitariis 
V. coi'vmbosis, pctalis .albis obloiigii apice aenminatis.— T ab. 1.

Hab. On moss-covcml trunks of trees at Mussooree in tli? rainy H'ason, the flo'vers are ncuerallv 
solitary, and the leiucs eiitiiv, as repri'senteJ in tliu figure.

S - u x u r e u m  ; eanle siitinlici ? foliis cordato-ovat.is kevibus « u l)o p p o 'i i  i-. lloribus corymbosis, petnii- 
azurois oblongis acutis.— T’ab. -13. f. 2.

Hal). I’nc rj.iinjal. S'. G i - r ' i r d h i i i u n i : if  a '  aricty of th ii is foioul at Simla and on Kedarkanta.
S- cvcnhieui,/:
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S - c o c c in e u m ;  radice crassa, caulibus numemsis rosulato-confertis, foliis subimbricatis linearibus 
integris, corymbis terminalibus paucifloris, petalis oblongis obtusis calyceque rubris.—Tab. 48. f. 3.

Hab. Boodurwar, near Cashmere.

83. FIC O ID E ^.

This order, allied to C ) ‘assulace< B , as-well as t o  C h e n o p o d e a  and A l s i n e a ,  and composed 
chiefly of succulent plants, is found in hot and sandy parts of the world, from the south 
of Europe to the Cape of Good Hope and Van Diemen’s Land. The genus J \[e se m ~  

b r p a n th e m u m ,  out of upwards of 300 species, has only three, in Egypt and Arabia, of 
which one extends to the south of Europe. S e s u v iu m ,  found on the sea-coast, in the 
hot parts both of the Old and of the VewWorld, has a species, S .  r e p e n s , near Tran- 
queba]', in the Peninsula of India, and on the opposite coast near Mouimein. G l in n s  

lo to id e s  and d k ta > n n o id e ^  which hardly differ from one another, are found in every part 
of India, and the genus in the soutli of Europe, north of Africa, Arabia, and Egypt.

The succulent leaves of T t l i 'a g o n ia  c .v p a n sa , used as a pot-herb in New Zealand, 
have been introduced into England, and might be so into India. M e s e m b r p a n th e n n o n  

edu le . and S t s u v h n n  P o r tu l t i c a s t r u m  are used for the same purpose. Other species of 
M ts e m h r y a n th e m u m  yield soda, as M .  g e n ic id i f lo r i im  and n o d i j lo r u m ,  g k a so o L  of Forskal, 
which are probably the plants referred to under this name in Persian works on Materia 
Medica. It is not known what plants are burnt for the purpose of obtaining the soda, 
S u j j t t  m i t t e i i ,  exported from the shores of the lakes of Western India.

84. CACTE.E,

Of nearly 200 .species of this family at present known, all appear to be natives of 
America, tiiough Dr. Roxburgh has a C a c tu s  I i ic l ic i is ,  which he considers to be a native 
of India, as well as a C .  C h in e n s is ,  from China; O p u n t i u  v u l g a r i s  lias become so 
common, as to appear a native x>f the south ol' Europe. This, growing in the most arid 
situations, and nftbrding a grateful fruit in the hottc.st weather, has appeared to Colonel 
Herriott, and he is joined in this opinion by the late Mr. Haworth, from the similarity 
of climate and otlier circumstance.s. well suited to tlic north of India, where it wmuld no 
doubt succeed well, and be a valuable aci[uisition iu,|)l'aco of the C a c tu s  now grown 
there, useful only for hedge.s.

This species, Dr. Roxburgh thirty years ago described us new and common in the 
Peninsula of India. Dr. Ain.'̂ lio .states, tliat this “ specic.s of O p i o i t i a  is indigenous in 
India, and is what the wild cochineal insect, when introduced, i'cd on so voraciously, as 
almost to have rendered the plant extinct on the Coromandel coast.’’ It is equally 
common in the north of India, and has there a Sanscrit name, j u i g p h u u i ,  applied 
to it, as in the more southern parts; but Professor H. II. Wilson informs me, that he 
is unable to say whether rightfully or not. Messrs. Wight and Arnott consider it, 
from an examination of a drawing of Dr .Wight's, to be the O p u n l i a  D i l k n i i ,  figured in 
the B o ta n i c a l  R e g is L c r ,  X. 2o5. The Indian plant is certainly like this, but my specirm'ii.s 
arc- insufficient for a comparison. If introduced, it must have been so, long previous to

the
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the introduction of the different kinds of Opuntia by Dr. Anderson into Madras, as it 
was at that time common in every part of the Peninsula of India.

The luxuriant existence over so great an extent of India of a species of Opuntia, 
whether indigenous or not, suggests the introduction and extended culture of Cochineal, 
notwithstanding that thi.s has already been tried and failed. Dut it may be observed, 
that so little was known respecting the kind of insect introduced, the mode of treating 
it, or the climate, best adapted for it, that the experiment can hardly be considered 
a fair one. Many years ago. Dr. Anderson, of the Madras medical service, introduced 
several of the useful species of Opuntia, which he cultivated in his garden. Captain 
Nelson, an officer of the Indian army, on his return from England, stopping at Rio 
Janeiro, obtained some of the Opuntia with cochineal insects on it, which he brought to 
Calcutta, and sent to the Botanic Garden, whence they were distributed to different parts 
Ilf the country. But so little seems to have been known, wlicther the grana Jiria or 
gratia sylcestra insect had been introduced, that it was inferred to be the latter, as Dr. 
Ainslie states, “ from its preferring the Cactus Indica, and refusing to feed eillier on 
('. cochcnillifer or Tuna.'’ Dr. Fontana, in an interesting communication, published in 
the Asiatic Annual Register for 1790, and reprinted in Tennant's Indian Recreations, 
mentions both the Manilla and Chinese Opuntias, but states that the insects thrived 
best on the species indigenous to Bengal, The cultivation was extended, and the 
quality improved, as in 1795 only five rupees a seer, but in 1797 seven rupees a seer 
were given for Bengal cochineal, when Mexican was selling at about lG-20 rupees. 
The Bengal Sylvestris, Dr. F. states, contains only from 9-15 to 10-lG jsarts of the 
colouring matter contained in the Mexican. The cultivation, however, was subse- 
quently given up, prcbably on account of the decreased price of cochineal, and the 
more profitable cultivation of indigo ; but latterly it seems again to have been resumed, 
as I have seen some good specimens of cochineal made in Bengal.

It is not intended by the above notices to recommend the resumption of a cultivation, 
which has been tried, and appears to have failed, but only that as the experiment is 
inconclusive, in consequence of the grana fina  insect not having been introduced, and 
the sylvestra only into the southern parts of India, it seems worthy of repetition under 
more favourable circumstances, and in situations not so well adapted for the staple 
articles of Indian commerce, especially as in these, the Cactus thrives particularly 
well.*

85. G r o s s u l a r i e a :.

* The cochineal, Cocews Cacti, is chiefly cu ltivated w ith  any  care  in  Mexico, w liere the  granaJina  is sown on 

th e  plants about tile  10 th  o f  O ctober, on the  r e tu rn  o f  the  fine w eather, the  females h a v in g  been k e p t under 

eiivev duritisj the  rains . T he grona sylvestra is ga thered  from  insects in  a wild s ta te ; b u t cochineal is also 

im ported  from  G eorgia  and  South Carolina, and some of th e  W est-Jnd ia  islands. I t  h as  also been  tried in 

P e ru , H ay ti, and  B n iii) . T h e  im ports a re  from  220,000 to  330,000 lbs., and have been as h igh  as 700,000)bs-. 

b u t  the  p rice  a t p resen t i.s low , and k e p t dow n  by  the  im porta tion o f  la rge  ipuntitie.s (600,0001bs.) o f  lac, the 

p roduce  of another species o f Coccus. C. lacciferus, peculiar to  Ind ia. A  dem and, how ever, exists for i t  in  Central 

A sia, as we havn from  l.ieut. B urnes th e y  give a t H era t th ir ty -tw o  rupees a-seer, for some w liich tliey import
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85. G RO SSUL AR IE ^.

Currants and gooseberries are so familiarly known, that every one may form a correct 
idea of this order, which contains only species of the genus Rihes, to which both • 
of the above belong. The sj)ecies are found in the temperate and cold parts both of 
tlie Old and New World, as well in the northern as in the southern hemisphere. We 
therefore find them, as w e have done species of so many other genera of a similar 
distribution, every where along the Himalayas; though as yet only three species have 
been discovered. Of these, R .glaciate, found on Gossainthan, as well, as on Choor 
and Mannia, at elevations of from 8,000 to 10,000 feet, is nearly allied to R . p e trm im . 

R . acumhiatum  is found in similar situations, as well as eastwards in Kemaon and 
Nepal. The gooseberry, or a species so nearly allied to it. as to have been referred to 
it by Dr. Wallich, but which I have called R ihes H im aknsis, is found' on Buddrinath ; 
neat' the almost inaccessible sources of the Ganges ; and in Kunawur, as mentioned at 
p. 32 and 35. The Himalayan species secrete acid and jell}, but less saccharine matter 
than their European congeners, owing partly to w ant of culture, and partly to the short
ness of the sea.son between their fiowering and the accession of the rains ; also, perhaps, 
to distinctness of species ; but the European kinds would succeed at elevations, where 
little snow falls in winter, and where, from the earlier development of vegetation, suffi
cient time would be gained for the ripening of the fruit.

8(5. SAXIFRAGE.E.
The Saxifragece, as constituted by De Candolle, contain several tribc.s, which by 

other botanists arc considered as distinct orders ; such as Cunoniacea’, Bauerncca', 
Eicalloiuecp, IIj/dra?igca.’, and Saxifrugcee. Of these, lli/drangece, though polypetalous, 
are sometimes, from the reseinblanfte in habit to Vibiintum, referred to Ca\»'ifolincecE. 
Adamia (PI. As. Rar. t. 213) is a genus peculiar to Nepal; but Hydrangea, found all 
along these mountains, is also so in North America, China, and Japan, as well as in 
the mountains of Peru. H . tiUi.ssima (Tent. FI. Nep. t. 50), climbs lofty trees, and 
is common, as well as I I:  vextita (asper, Don), which i.s trigynou.s.

Of EscciUoniecv, Ilea is found in the Khassia mountains, and as far north as the Deyra 
Doon. I. macrophylta, found in the former situation, vias first described by Dr. Wallich 
in the Floj'd Indica, but is referred in his Catalogue to h'lirrimia, probably from tlieir . 
being some*plant like it in habit; as Mr. Arnott mentions that it clearly resembles 
I . chinenxis. (Hook and Arnott in Bot. of Becchey's Voyage, p. 189, t. 39.) In the

Deyra

from  B okhara and Y arkund, p robab ly  the Kermes produced in  Russia and T atary . A  kin<l is also produced  

Jics near H e r a t ; as is the  scarlet g ra in  of P o land , Coccus pohrticus, 

s ill the  north-east o f  Ttuftipo. T he Kcrmet, or Coccus lU ch. p roduced on the  

g in ' the sou th  o f  E urope, has y ielded a crimsmt dye from  the 

ivorm, indicates th a t th e  Asiatics w ere acipiaiiited w ith it.s true  

ig h t to bo tile seed o f  a p la n t The F rench, w ith tlaiir charactcristii; qu ick- 
e-’-l into Algiers, w ith o ther tropical products.

(V, p . 85) on the  roiAS of 011 p lan t in

i>n tJie roots < Sder anilius peremiis ii

(}iurcus Ile.v and Quptcus coQcifencs,

earlic tt ages. The Persia n nam e,

n a tu re , when in r.m-ope it w„s thon<

nes.s liavc in trnditce■d the  'C'ochiiie:d
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Deyra Doon a very distinct species is found, T. nutans, nob. {Ic. ined. 146), resem
bling I .  virginica in habit, and in having terminal spike-like racemes, of which the 

- capsule separates on ripening into two distinct carpels. In I .  macrophi/lla the spikes 
are axillary, and 2 to 3-fascicled. (v. Wall. Ic. ined. 156.) The other species of the 
genus are found in China and North America.

The true Saxifrages are well known from being so common in the mountains and 
fields of European countries. They are found in other cold parts of the world, as both 
Northern Asia and America, the mountains of South America, and the Straits of Magal- 
haens, as well as on the Himalayan mountains.' 7'he genera found in the latter are 
Sa.vifraga, Chrysosplenium, and Parnassia, common in botli Europe and North America. 
Tiardla, found in the latter only, with Astilbe, peculiar to these mountains ; A . rivularis. 
D6n {SpircCH Iriternata, Wall. 706) occurs in Nepal, and also at Mussooree.

O i \\\Q Saxifrages, S. cHiata ligulata arc allied to S. crassifolia ; S. odontophyllu, 
and S.lainighiosa, rioh. to S. graiiulata and Sibirka. S. stenophylla, t. 50, (roiVi)^eer- 
punjal, is so like specimens of S.JiagcUaris, from Melville Island, as only to be distin
guished on a close inspection. S. mucronulata {spinulosa, t. 50. f. 2), with N. ackulata, 
nob., allied to S. Brunonis, and S. brachypoda {glandalosa,Vl?i\\.), belonging to the 
.same group, are found on Choor and Kedarkanta, where the climate, froni the short
ness of the season after the melting of the snow and the power of the sun, has been 
compared to that of polar regions, p. 20. S. imbricata, t. 49. f. 1, is one of the singular 
forms found in Kunawur.

S. parHussifalia, Don, which varies so much, as apparently to include both S’, diversi- 
J'olia and Aloorcroftiuna, resembles, in one of its varieties, Parnassia, very closely in 
foliage. This genns, referred here by Mr. Brown and Dr. Lindley, has a species,
P . nahicola, common every where in tlie.se mouiftaiiis, the rest of the genus being 
found in Europe, Eastern Siberia, and North America. Yahlia, referred here by De. 
Candolle, but still continued in Onagraruc by Bartling, is .the only genus which displays 
the anomaly of growing only in hot parts of tlie world, as Egypt, Senegambia, and the 
Cape ; and in India, in Tranquebar.

S a x ifr a g a  im b r ic a ta  i I'.aulibus numerosis dense la-spitosis foliosis, foliis minimis undique arctissime 
imbriratis ovatis oblongis eras^is .apico subtriquetris punoto toniiinali marginibus ciliato-scrratis, Horibns 

. solitariis Icrniinalibus, scpalis glaiidiiloso-ciliatis, petaJis obovatis unguiculatis trinerviis sepalis longii?- 
ribus. Tab. 49. fig. 1. •

Hab. Kunawur.
S a x ifr n g a  ram u lo isa ; Wall. Cat. N. 446. Ser. in DC. Prod. 4. p. 21.—Tab. 49. f. B.
Though it agrees in so many respects, I  have hesitated in referring this plant to S .  ram uloi.n . 

described by W. Scringe from imperfect specimens; in consequence of its more diffuse habit, the branches 
being frequently terrninat.ed by solitary flowers, and the leaves being smaller and more obtuse; but 
tliese differences arc not greater than those observed in the varieties of S .  censid, to which this species is 
most closely allied.

S -  c ilia fa . Tab. 49- fig. 2.
1 have had some difiicuky in naming this plant, as the published descrijjtions, ps well as the distri

buted specimens of Wall. Cat. 44Q2. and figures of S .  lig u la tn , to which it is most iieavly allied, do tiot 
correspond with one another; indeed, two distinct species pass under that name. Dr.Wallich {A s.

R es . xiii.
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R es . xiii. p 398) describes S .  l ig t ila ta  with leaves “ basi angustata,—crenato-dentata, dentibiis crenisque 
ciliis longis—uti omties plant® partes Ixvia, carnosa, ad lentem punctata.” “ Scapus crassus apice 
seinel bisve furcatus.” “ Flores cengesti in paniculam terminalem conipactam subracemosam nudam 
leviter nutantem.” Calyx profunde quinquefidns lacinis leviter ciliatee-^ plant corresponding in every 
respect with this description, except in the leaves being less ciliate, I  have found growing in Choor, 
Simla, and Kedarkanta, and with which the specimens in the East-India Herbarium, 4492. 2. from 
Buddrinath, correspond, as well as the figure in Loddiges’ Botanical Cabinet, 1. 747.

The plant, S .  c ilia ta , figured in Plate 49. fig- 2. is found on the Mussooree and Suen Range, at 
lower elevations than S .  lig u la ta . The leaves are ovate and obtuse at both ends, extremely hairy on 
both, but especially the under surface, and along the nerves; the peduncle is slender, the inflorescence 
an erect, but lax spreading panicle; tlie calyx gamoMpalous, and cupi-shaped at the base, and conse
quently less deeply divided than in S .  lig u la ta , with the lacini® entire, and not ciliate, and the petals 
more unguiculate.

S- s te t to p h y lla ; Tab. 50. f. 1.
This species BO closely resembles S -J fa g e lla r is  from Greenland and Melville Island, that it might be 

considered a modification of that species, and almost the same words used in describing both,; hot this 
may be distinguished by the sepals being narrow and lanceolar, the lower leaves acute and not pbovate, 
and by its being more sparingly covered witli glandular hairs. It grows on Peerpunjal.

S .  m u c r o n u la ta ; caule simpJiei paucifloro, stoionibus capillaribus rosulatis, foliis inferioribus rosulatis, 
caulinis alternis, omnibus trinerviis lanceolatis basi attenuatis apice spinuloso-mucronatis margine glan- 
dulosociliatis, petalis oblongis ovatis 5-nerviis, sepalis acutis trinerviis marginibus glanduloso-ciliatis, 
stigmatibus crassis.—S -  s p in u lo sa , Tab. 50. f. 2. a. Flower with the petals c. separated, and half of 
the stamens d. cut off; e. pistil; b. sepal magnified. Having observed since the publication of Plate 50, 
that there is already a S .  s p in u lo sa , DC. Prod, p 47, I  have been obliged to substitute the present for 

' the name first imposed.
P a m a s s ia  n u b ic o la ; (W all. Cat. N. 1246) stigmatibus tribus, nectariis trisetis staminibus brevio- 

ribus, foliis radicSlibus ovatis 7-nervlis, caulino breve-petiolato cordato-ovato, omnibus subtus ferru- 
gineis; petalis obovatis suberenatis uiiguiculatis basi ciliatis. Tab. 50. fig. S. a . Flower with the petals, 
and b. the stamens separated, shewing the angled scape and pentangular lower adherent half of the 
calyx ; d . fertile, e. abortive stamens; f ,  germen with the calyx aA-̂  oK .̂.n ;ta
g. transverse section of the trilocular 3-valved capsule.

87. UM BELLIFER ^
The Utnbellfer(E, from tboir peculiarity of habit and inflorescence form one of tlie 

most natural of families, and of which almost any individual may be recognized at a 
glance; but in proportion to this facility of recognition, is the difficulty of ascer
taining the genus to which any particular plant may belong. Indeed so great a 
resemblance is there between these, that it has even been said that the whole order 
might be considered only as one huge genus. But as this, to say the least, would be 
inconvenient, and as the difficulty is great of forming natural genera, different parts 
have been selected by different botanists for generic distinctions ; the result, therefore, 
has frequently been to form very artificial groups, and to transfer plants from one to 
another, and to cause a frequent change of name. This’ is no doubt owing in part to 
many plants having been referred to genera from imperfect specimens, and also to 
our more perfect knowledge, in conse({ucnce of more careful dissection of all the parts 
of a plant. hVom the labours, however, of Hoffmann and Lagasca, Koch, and De 
Candolle, considerable prScision has now been attained in the characters of the 
genera, though they may perhaps justly be considered as being too much subdivided-.
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The distributbn of the Umbellifera; also was so imperfectly known, that they were 
long supposed to be chiefly confined to the northern parts of the northern hemisphere; 
but more extended observation, has shewn that they affect a moderate temperature, 
and chiefly prevail in the temperate zone: something less than one-third of those 
known are found in the southern hemisphere, and about four times as many in the 
Old World, as in America.

Considering, therefore, that the Umbdlifera flourish in a moderate temperature, we 
cannpt look for them in the plains of India; and accordingly we find that Dr. Roxburgh 
has only described seven wild and six cultivated species in his Flora Indica. Messrs. 
Wight and Arnott, in addition to the latter, have described twenty species, some found 
also in Bengal, but others from the mountains of the Peninsula. But a great accession 
is observable in the numbers, immediately w e turn our attention to the Himalayas, 
where every kind of temperature suited to the growth of plants may be found. In 
Dr, Wallich's Catalogue we have sixty-six species enumerated, among which most of Dr. 
Roxburgh’s are included; in the author’s collection there are not less than ninety species, 
of which several are new, and others the same as Dr. Wallich’s. The total of the 
whole is 127 species for the Indian Flora, of which eleven are found in the plains 
and at the foot of the liill.«, .seven only in a cultivated state, and the remainder in the 
mountains, with the exception of a few in the Peninsula.

The genera, to which these Indian and Himalayan, belong, Hydro-
cotyle, Eryngium, QHnanthe, and Daucus, found in most parts of the world; Ptychotis, 
Athamantha, and Torilis, existing in the south of Europe and in the Oriental region. 
Falcaria ? Carum, Bunium, Pimpinclla, Bupleurum, Livisticum, Sdinum, Ai'changclica, 
Palimbia, Peucedanum, Heracleum, PaaCinaca, and PUurospermum, which are chiefly 
found in Europe, and eastwards in the Caucasus and Siberia, with a few spreading south
wards into the Mediterranean region. To these may be added, Sanicula, Heloscmdium, 
S lu m , Seseli, C/iidium, Ligusticum, and Chcerophyllum, found in these countries, as well 
as in North America. The genus Osmorkiza, also, which was thought to be restricted 
to the latter, has been found in the Himalayas, and not only the genus, but one of the 
same species, O. brevistylis exists in these two widely-separated localities, llydrocotyle 
asiatica and Coriandrum sa tm m , 'as remarked by M. De Candolle, are also found widely 
distributed; the first being found in Asia, Africa, and America; and the second, common 
in Europe and the Oriental region, as well as in India, has also a variety, or very nearly 
allied species in Mexico. Some of the above genera, as Sanicula, Hdosciadiuni, Apium, 
and Ligusticum, are also found in South America; and others, as Fanicutum, Sesdi, 
'Cfiidium, and Peucedanum, at the Cape of Good Hope.

Those, of which species are found in the plains and warm parts of India, as the bases 
of mountains, are the new genera Dasyloma, extending from Bengal to Northern India; 
and Ozodia, confined to the Peninsula ; also species of Hydrocotylc ; Ptychotis sylvestris, 
nob., found in the Khadir lands of the Saharunpore district; Bupleurum tenue, in the 
KhereePass; (Enanthe siolmifera, in Bengal; Ammi? indicum and daucifolium (Wall.

Cat.
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Cat. 7208 aud 7209), of which I do not possess specimens; Cnidium difftisum, and 
SestU In^icum, in the plains of Southern India.

The new genera which have been detected in the Himalayas, are Eriocycla, Tra- 
chydium, Cortia, Tordyliopsis, Pycnpcycla, Vicatia, Hymenolcena, and Hymenidium. Of 
these, the two lak  are found only on such lofty mountains as Gossainthan, Choor, and 
Kedarkanta, as well as on Peerpunjal, whence also I have received the specimens of 
Trachydium. Prarigos has only been discovered in the plains of Tatary, and Ferula in 
the mountains of Persia and Caubul.

The remaining UmbdUfera, whidi are known in India are those found only in a 
cultivated state; but this from so remote a period as to have become perfectly natu
ralized, and known to the natives, as well as to have names given to them in the 
languages of different parts of the country; some also have not as yet been found 
in other parts of the w orld; as Ptychotis Ajowan, known every where by the name 
Ajwain, slightly varied in different districts; Faniculum Pamnorium, called sonf in 
Northern, and panmuhooree in Southern India; Anethum Soiva, Arabic s/iubit, Hin- 
doostanee ; Cuminum Cymlnum, called kumoon zeera siiffed; Apium graveolens, 
known only by the Arabic name kuru fs; Ptychotis (Pimpinella?) involucrata, called 
a?ie€son in Northern India, but ckanoo and radhoom in Bengal: it is used by Europeans 
as a substitute for parsley. Daitcus Garota, gajur; to which Dr. Roxburgh assigns 
gringana and gargara as Sanscrit, though Dr. Carey finds no authority for these names ; 
and Cariandrum sativum, Wall. Cat. 594, (marked by mistake Cuminum Cyminum, which 
is N. 7263 of the Catalogue,) cultivated probably in every part of India, as it is included 
among the Mysore exports by Dr. Buchanan, and has several names assigned it by 
Dr. Ainslie, but is omitted in the Prod. Fl. Indue Pcnim. It is known in the north of 
India, as in Bengal, by the name dhunya ; kushneez is assigned as the Persian ; and 
kuzeereh as the Arabic name. In addition to these, Ptychotis sylvestris, nob., called 
arub ajwain, is used as a carminative by the natives; and a kind of carraway, zeera sceah, 
Carum nigrum, nob., is imported from Kunawur.

Having frequently seen that the Persian works in use in India apply what they call 
Yoonance, or Greek names, to many of the plants and medicines in use there, it is 
interesting to ascertain, whether, in a family so numerous in' species, and of which so 
many arc mentioned in the writings of the ancients, these are applied with suffi
cient discrimination, and at the same time, correspondence with the results obtained in 
Europe, as to warrant reliance being placed on their determinations in other case.s. 
The results of this investigation appear very satisfactory: as, for instance, commencing 
with those best known in both countries. Coriander (xopjw) has korioon, and Cumin has 
kumoon, assigned as their Greek names. Celery, known in India only by the name 
under which it is described in Avicenna, kurufs, has salwon and osaliyoon, evident corrup
tions of TsXmv and In Persian works, the Arabic name razeeanuj, the Persian
badian, Hindoostanee sonf, Greek marhhon, are applied to FicnicuLum Panmorium, a 
species so like F. vulgare (/x«p«5p5v), as considered scarcely to differ, by Messrs. Wight 
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and Arnott. A htov is applied in Europe to the Anise, P inipm tila  Ahisum  : and aneesn/i 
in Northern India, to the plant everywhere employed, as a substitute for parsley. 
This was referred by Dr.Roxburgh to the genus Apiuin, but subsequently removed 
by M. De Candolle to P tvehotis. M. Lagasca, in loojiing over my collection of Umbd- 

liferce, considered it more nearly allied to P i m p i n d l a and Mcssrs.Wight and Arnott 
- have also referred it to that genus, though it is anomalous in some of its characters. 

Finally, Dr. Roxburgh, in describing L igusticum  Ajowan, states, he cannot conceive that 
this famous Indian plant, aromatic in smell, pungent in taste, used both by natives 
and Europeans for culinary and medicinal purposes, can be unknown to European 
botanists. To Ajwaht, Persian authors assign nankhwah as the Ambie name. This is 
the of Avicenna, written nanachua and nanachuc in the marginal translation of
Am m i, in the Latin edition of his works; which names are quoted under A m m i by 
Matliiolus, in liis Cbumientaries on Dioscorides. But in Persian works on Materia 
Medica, Aam m i is also given as the Greek synonyme of nankhwah, that is, of A jw ain , 

which Dr. Roxburgh justly supposed could not be unknown to Europeans. This has 
been referred by M. De Candolle to the genus P tychotis, which brings it near P .  cop- 

ticum, called at one time Amm i-coptiewn: the A m m i itself is called Cuminum JEthiopicnm  

and regium ; the latter name is translated by kumoon mullookee, and is given as a syno- 
uynie of nankhwah in Persian authors.

In addition to these, other names, a little varied, might be mentioned, as dokus, kirvia, 

kokalus, kirdinanc, scesaron, scesaitoufi, kunnipoon, and koo/iyoon, intended for .Mcvnzi'. 
The seeds of P rangospabularia, have the name Jiturasulioon applied to them in the bazars 
of Northern India, though there is no proof they constituted the P etrosd inum  of the 
ancients. From the locality and uses of Prangos ; being described by Mr. Moorcroi't as 
growing in the neighbourhood of Drax, on the northern face of the mountains, and afford
ing abundant and excellent fodder for cattle, which it fattens in a short space of time, 
it corresponds more nearly with the Silphium  of some of the ancients. This is described 
by Arrian as growing only with pines on Paropamisus, where it was browsed on by 
numerous flocks of sheep and cattle. It has been generally supposed to be the assa- 
feetida plant. Lieut. Burnes, crossing in the direction of Alexander’s route, found this 
in the same Situation, greedily crbpped by sheep, and even eaten by his fellow-travellers 
(as is also mentioned by Kinnier) ; and he supposes it to be, the Silphium  of Alexander’s 
historians. Heeren applies the greater portion of the remarks which remain of Ctesias 
respecting the Indians to the high land of Tatary, where grew the Silphium , grazed on 
by innumerable flocks of sheep and goats {P ol. and Com. de I'AntU]. 1. p. 372), in the 
country where cochineal was found (v. p. 224), and whence even now comes the finest 
wool. In the same country the P rangos is found, forming a nourishing and abundant 
fodder for cattle. As after the first sowing this requires little care or culture, it would 
no doubt be a valuable acquisition in climates for which it is suited, though of these 
we have not at present any precise notions. It would, probably, succeed in Kunawur, 
at the Cape of Good Hope, and also in some of the Australian settlements.
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The order of UmbtUifera, so natural in structure, is likewise so in the possession in a 
considerable degree of similar properties. The seeds abound most in essential oil, and 
are hence frequently warm and carminative—as those of anise, carraway, dill, cumin, 
coriander; but the diffusion of a portion in the herbaceous parts renders agreeable, as 
culinary articles, fennel, parsley, celery, and others. A remarkable anomaly, how
ever, occurs on the herbaceous parts of many of this tribe being of a poisonous nature, 
so that we cannot place great reliance on their generally innocuous nature.

Many have tuberous roots, which are eaten by the natives of different countries, as 
species of Bunium  and ChaTophyllum are in Europe; and, in the Himalayas, a species of 
the latter genus, called sham, C. tabtrosum, nob. In Santa F6 and the Caraccas, 
Aracacha escuknta is highly valued as a substitute for potatoes, and might be introduced 
into India. In others, saccharine nfatter and mucilage abound without any excess of 
essential oil, 5b that they form a grateful food ; as the carrot, parsnip, skirret, and 
Pastinaca Sekakul in Persia. If e.ssential oil abounds as well as mucilage, and the 
former changes to resin, and the latter to gum. we have a series of gum-resins, which 
exude from incisions in the stem, or from the top of the root (F<;e), a.s Assafcetida, Gal- 
banum, Sagapemm, Ammomacum, and Opoponax all of which ,are employed in Indian 
medicine, and h ^ c , with the exception of the first, Greek names assigned them.

Having obtained in the bazars two species of seed, as those of the assafcetida plant, 
and seeing others in Dr. Lindley’s possession from Beloochistan, it is probable that 
more than one species of Ferula yields this gum resin in the different parts of Persia, 
Caubul, and Bokhara. Ammomacum, called ooshk and ooshak, is produced by Dorema 
Ammoniacum of Mr. D. Don {Lin. Trans, xvi. p. 599),'“ in the province of Irak, where 
tlfe plains are dry, gravelly, and-exposed to an ardent sun. Galbanum, in Persian works, 
has barzud given as the Arabic, bireeja as the Ilindoostanee, with khulyan and metonioon 
as the Greek names (evident corruptions of x!(/x>.(iotYn and peTumvor, owing to errors in the 
reading of the diacritical points)', kinneh’dnd uafeeldre stated to be the names of the 
plant, which is described as being jointed, thorny, and fragrant. Neither its locality 
nor nature are well known, but it is probable, as suggested by Mr. Don, that the 
plant named by him Galbanum ojjicinale, from some seed found on the drug, may be a 
native of some remote and inaccessible parts of Syria; perhaps of some of the northern 
parts of Persia, or of Arabia. Sagapenum, sughcenuj of the Arabs, and to which sugafiyoon 
is assigned as the Greek name in Persian authors, is probably a product of Arabia, as it 
is imported thence into India, and into England from Alexandria ; it is supposed to be 
produced by Ferula Persica, but the subject is well worthy of investigation by travellers. 
Opoponax, called juwasheer, and said to be produced by Pastinaca Opoponax, is also 
imported into India from Arabia, and into Europe from Asia Minor. Dr. Liiulley li£is some 
seed, called hooshee, sent by Mrs. Macneil from the Hills o f Beloochistan.'whicli he informs 
me, appears to, be Opoponax. Some of the above, as Sagapenum, requiring a hot climate 
and arid soil, would succeed well in the north-western frontier of India, while others, 
as the Assafcetida, might find a congenial soil and climate in the mountains.
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NOTES UPO N  SOME O F T H E  HIMALAYAN UMBELLIFERiE, 
By JO H N  B IN D L EY , Pli.D.,

■Profeaior of BOTANY in the UNIVERSITY of LONDON.

E ry n ^ tm  plamtw. L .
I d Cashmere; quite the  same aa the European plant. I t  

is also found in the Altai.
Uarumgracik; foliispinnatis,fblinljspalinato-pinDattfidis: 

lacinijs linearihus obtusis bitobis tri]obiave inrolucro utro- 
que Bubnulio.

Hab. N ako in Kunatrur. Differs from C. Carui in its 
muchless-dividedleaficts.more slender and delicate appear* 
ance, and the nmbela rarely baring  more than four or 
five rays,

Dasyloma lati/olivim; umbellis peduDculatia,fructaexacte 
obloDgo catycis dentibus coronato, foliolb ovatis aerratis 
basi cuneatis integris.

Hab. Choor Mountain. A  much larger p lant than either 
of the other species, and at once distinguished by the form 
of the fruit, which in D.ghm cum  is pyriform.

Eriocyoi.a.
Umbellse composite, generales longiradiatm partialcs 

cupitaue. Involucra e t involucellq depiuperata. Fructus 
sect. transT. ellipticua, den^issim^ ianatus, a  latere com* 
pressus, stylis brevibus suberectis coronatus. Mericarpia 
jugis 5, acutis, sub lana absconditis, lateralibua marginan- 
tjbus. Valleculte l-v itta ts , commissura 2-vitta1a. Semen

Very near SdrantAus, from which, however, h i s  readily 
distinguished by its n'oolly fruit, which, although minute, 
lias strong ribs beneath the wool, and by there being only two 
vilfis to the conmissure. I t  also wants the long-diverging 
styles of Soranthits.

Sp. I. Eriocgcla nuda. T a b .S l .f .S .—n, A  single flower 
magnified to  shew the peculiar form of the petals, b. A 
ripe fru it c. The same, cut transversely, tuabCH-the jugs 
sad  vittK.

Hab. Barung in Kunawur.
T baobvcium .

Umbellm simplices v, composita:; involucris polyphyliis 
foliaceis multifidU; fuliulis basi membranaceia connatis. 
Styli recurvL Fructus a latere compressus. Alericarpia 
jugis 5 inflatis ctm osis vallcculisque verrucosi', lateralibus 
sejunctis. V alleeule 1-3-vittatic, commissura bivittala. 
Semen facie depressum, a  periearpio ferh liberum.

A remarkable genus belonging to themultivittate Seseline<e, 
and distiuguislied a t flrstsight by its simple, or occasionally 
compound umbels and succulent warted fruit. Its nearest^ 
allinity is with A thananta  and LiguHkum.

Sp. 1. Trackgdiura Roylei.
lU b. Pee r Punjal.
Ltrulieutn argulum ; foliis bipinnatb, foliolis ovato- 

lanceolatis inciso-serratia scutissimU.
Ilab. Mus.sooree.
Archangelica Roylei;  caulejuninrepubcscente, foliisbipin- 

natis, foliolis rhombeis pinnatifidis inciso-serratia, involu- 
celii foliolis subulatis umbellulm ssqualibus.

I lab. U rukta. A  very distinct species, most nearh  allied 
to A. Gmelini.

Heracleum canescem; foliis pinnatis subtus prxsertim 
e t caule villosis, foliolis tem atim  sectis: laciniis ovatis 
dupUcatO'serratis, umbellie radiis pilosis, involucelli foliolis 
acutninatis radiis aequantibus.

Hab. Mussooree. N ext H . candicaas.
Hcracletim cinereun ; foliis. ternatis et caule cinereo- 

pubescenlibuv folit^is tripartitis cordatis duplicnU>.seiTatis 
subtrilohis, involucelli foliolis sctaccis radiis a'quallbus. 
fructibus obovatis: vittis linearibuS.

Hab. Mussooree. Priori affine; utriusque statura pedalis.
,  • P tcmocvcia.

Umbellft composits, densissime c^ita tss  ideoque quasi 
simplices,polygamie. Involucra c t 'in w u c c lla  depauporata. 
Calycis dentes acuminati. Petala lanata, quasi biioba, 
acuminc angustissimo recto inflexo. Styli longissimi pilosi 
suberecli. Florta masculi plures onicum centrulem h«r- 
maphrodituDi circumstantes: pediccllis cylindraceis incraa- 
satisfructummentientibuB etsuprategentibus, Fructus pubes- 
cens, teres, rostratus. Mericarpia jugis prim ariis filifor- 
mibusi lateralibus commissuralibu^ V allecula-trivittate 
commissura bivittata. Albumen involutum.

This remarkable genus partakes of the characters of both 
the and&an<hrjnc« o f  De Candolle. Its nume
rous vittiB refer it to the form er; from all the known genera 
of which it  however differs, in having no trace of secondary 
juga. W ith several Scandirinece, especially Chtpropkyllum, 
it accords in the surface end form of its f ru i t; but it differs 
in  the g rea t number of vittie. From all of both tribes, its 
remarkable dense umbels, which, although in reality cuen- 
pound, appear as if simple, distinguish it  a t first s ig h t..

Sp. 1. Pycnocyda pkmca. Tab. 51. f. a—g.
Pycnocyda yUtuca.—a. A  partial umbel, with the male 

flowers in llie circumference, and the female in  the centre. 
b.c. F ron t and back >iews of a male flower, d. A partial 
umbel in the state of fruit, with the permanent tliickrneil 
peduncles of the male flowers surrounding the ripened 
females, t .  A ripe fruit separated, f .  The upper end of the 
latter shewing the calyx and perniancut styles, g. A trans
verse section of the latter. h. T he  same magnified, shewing 
the form o f  tlie albumen, tbe juga, uud the vittie.

Ilab. Banks of Sutlej.
Chcerophyllum refiearam ;  caulS sparsitn pilis longis debi- 

UbuB muoito, foliis supradccomposiiis pilosiusculii lubis 
multifidia laciniis acuminatis, umbellis niultiradiatis exinvo- 
lucratis, involuccilis oligopbvilis cum pedicellis florum 
masculontm defloratorum refiexis, fructibus ovatis elongstis 
giabris, carpophovo ensiformi.

Differs from C. villosutn of W allich, in its differently 
formed fruit, many-rayed umbels, and more finely cut leaves, 
t^iands next Ch. bullosun.

H ab. K edarkanta and Nagkanda.
€h<Brophyllum acuTninalum; caule infeme petiol\«jue 

spursiui villosis, foliis bitem atis, foliolis luiiccolatis acuui* 
natis grosse serratis basi pinnaliridis.

ilab . Choor. N ext Ch. nromaticvm.
Oamorhha
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Ormorhiza
H&b. T uranda io Kunawur. I  cannot d isd n ^ i^ h  this 

from the  N orth American species; which occurs on the 
we<tside ofthei-ocky mountains, and which it  may therefore 
be presumed will be found in the F lora  of Northern China.

Ostnorrhiza laxa (Royle) stylis subclaTiformihus anpulo 
acuto diverf'cntibus latitudinem fhictus subtequanlibus, 
caule laxo, umbellis nutantibus. T ab . 52. f. 1.

Hab. Sirmore in the Ilimalavan Mountains.

Pleurospermum cicutarivm ;  valleculis fructus nnivittatia, 
jugis lateralihus margine iDciassatis. fuliis supradccom- 
positis, foliolis pectinatis: laciniis acuminstis.

Ilab. Choor and Simla.

HY.VKN-OI.iMA. DC.
T his genua, as it stands in D e Candolle’s Drodromas, 

contaiua plants with three essentially different kinds of fruit. 
The mass nf the species probably agrees with H fmmoletna 
R m tham i and AngfHcoii^s, although what apecimens I  
have seen are in too imperfect a  state to  enable any one to 
form a  fixed opinion upon the subject, B ut II. oblutiuscula 
does not appear to dilTer from Ligusfimra, to which Dr. 
Wallich bad referred it, as it  certainly has the albumen and 
vittse of that genas; and H . B runonii, the albumen of which 
is not involute, forms a  genus scarcely differing from 
(,’w'cffam, except in its remarkably membranous involucra.

O f what are probably genuine H yrw nolaiuu, Mr. Royle’a 
Herbarium contains the following new species:

1. H ’nnfJiohrna latifolia;  folds pinnatia, foliolis sub- 
rotundo-ovalis grossh serratis, involucri foliolis spatulalis 
semi-coluralis pariiin divisis: invotucelli meinbranaceia 
obovatis indivisis costd herbaceu.

Hab. Peer Punjab

2 . Hymenokena Govaniana; (W all.)foliispinnatis, foliolis 
pinnatifidis: laciniis lineari-oblongis subtrilobis serratis, 
involucri foliolis foliaceis multifidis radiis umbellse multo 
brevinribus vix coloratis, involucelli rkomboideis stellalis 
semifniiaceis acute tridentatis, Tab. 52. f. 2.

Hab. Kedarkanla and Peer Punjal.
N.B. These two last species are nearly related to Cnidium 

cuneatum of Ledebour, which is probably an A ltai form of 
Hgmenolana.

3. Hymenolana itellata ;  subacaulis v. parum caulescens, 
foliie pinnatis, foliolis subrotnndis 3-5-partitis inc isis: 
laciniis mucronalis, involucri foliolis foliaceis margine tan- 
tum membranaceia involucelli stellatis apice foliaceis subbi- 
pinnatifidjs muemnatis membranacen-alatis.

Selinuro stellalura. Don Prod. FI. AVp. 185. D C. Prod. 
3, 155. foliolis involucellisque a ltihs incisis,

Hab. Lippa and Soongnum in Kunawur.
H v m em d iu v .

Calycis inargo obsoletus. Fruclus sectione transversal! 
subtercB. Mericarpia jug is 5 subwqualibus alatis, alamem- 
branacea, lateralihus mirginantibus; stylis longis recurvis 
coronata. Valleculw l-vittatae, Commissura 4-vi(tata. 
Semen semilcres. Albumen hinc planum.—H erb s  perennes, 
foliis supradveompositis. Involucra, et involucellamembra- 
nacco-m arginau; hcc  floribus longiora.

1. liym m idittm  lirunonis.
Hymenola?na Brunonis. D C . Prod. 4. 245.
Hab. Casliincre and Cboor Mountain.
2. IJynv~nidiumr densiflorum;  foliorum laciniis line- 

aribus; ultimis 2.3-fidis acuminatis, involucri foliolis lanceo- 
lato-rhoinbuideis b-fidis involucelli tridentatis membranaceie

H ab. Cashmere, Choor, and Kedarkanta.

88. A U A U A C E ^ .

The Araliacece of .lussieu, to which has been added Hedera, long confounded with 
Caprifoliaceee, has its genera distributed through both tropical and European countries, 
and is found both at the base and at considerable elevations in the Himalayas. In the 
Peninsula of India, and in the districts of Chittagong and Silhet, are found species of 
Gilibertia, Hedera, and Paratropis; of these, the two last, witli Panax, extend to Nepal, 
wiiere al.so is found tlie new genus Torricellia, allied to Hedera. From this to the sides 
of the hills in the Deyra Boon, extends Panax fragruns, Roxb., forming a small tree, 
of from sixteen to twenty feet in height: P . decomposita, found on Gossaiuthan, occurs 
also at Mussooree. O f the genus Hedera, the Ivy, or a variety with yellow fruit, 
is the most common species, and may be seen clinging to the rock and clasping the 
oak; affording, from its pleasing association.^, glad recognition to the European traveller. 
There are several species of the genus in Silhet and N ep a l; but H . cesculifolia and 
terebinthacea {Aralia digitate, Roxb., referred to Paratropis by Wight and Am.), with 
Hedera parasitica, Don, are found as far north and the last as high as Mussooree.

The plants of this family are not possessed of very decided medical properties, though 
the Ginseng, produced by Panax quinqiiefoUum, has been more celebrated than plants of 
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greater value. This plant, proauced in the mountains of Chinese Tatary, between 39' 
and 47®, was recognized from the description in Canada and Virginia, whence it is now 
exported to China. Subsequently the same plant, or a species so closely allied to it, 
that Dr.Wallich has called it Fana.vpsmdo-Ginstng  (PI. As. Kar. 1 .137), was discovered 
by him on Sheopore, at an elevation of 9,000 to 10,000 fee t: an additional instance of 
the existence of similar plants in the mountains of China, North America, and tlie 
Himalayas. Though the Ginseng is of little value as a medicine, being chiefly composed 
of gum and starch; yet as it is highly esteemed, and always in demand in China, it might 
be desirable to introduce its cultivation into Nepal, and the British portion of the 
HimalayaSjfor export to China. A7'alianndicaulis\s\i%Qd. in North America as a substitute 
for sarsaparilla; and A. racemosa and umhdtifcra, the latter exuding a gum resin, are 
also admitted into the American Materia Medica. The ivy, formerly more used than in 
the present day, is still retained in the Indian Materia Medica, though the hukeems 
do not know that the article is so much within their reach: it is one of the kinds of luhlah. 
to which kussoos (evidently kij-o-cj'D iosc.) is assigned as the Greek name. It exudes a 
gum resin or peculiar principle, called TIederine, and the leaves are irritating.

89. HAMAMELIDEAi.

The small order of Hamamelidece, composed of few genera, and these of but few 
species, is remarkable especially for their extensive distribution. Of the genus Ilania- 
melis, one species is found in China, a second in Peru, and the third in North America. 
The only species of the new genus Tiucklandia (Wall. Cat. N. 7414) referred here by 
Mr. Brown, is from Silhet, whence were procured the organic remains first discovered 
in India: much to the northward of those described by Dr. Buckland from the banks 
of the Irrawadi.

90. CORNEiE.

Tliis small order, of which the principal genus has hitherto been placed with Hedera 
as a section of Caprifoliacece, is by M. De Candolle separated from it, and formed into a 
small order, of which Cornus is the principal genus. This, found in the colder parts of 
the northern hemisphere, comes as far south as Mexico, in America, and from Europe 
into A.sia as far south as Silhet, along the Himalayan mountains. The species peculiar 
to these occur along the whole range, as they were procured by Dr.Wallich from 
Silhet and Nepal, and by m yself in Sirmore. Cornns ohlonga is found at the lowest eleva
tions, being common in the Deyra Doon, and C. macrophylla, with C. nervosa, nob., at 
Mussooree, and similar heights. At such, and still higher elevations, is also found 
Benthamia fragifera, Lindl. {Comus capitata. W all.), which has been introduced into, 
and is likely to succeed in England, (Hort. Trans. 2d Series, vol. 1), where C. macro- 
phylla would also be a desirable acquisition.

Though the fruit of Cornus is little valued, that of Benthamia is eaten in the hills, 
and the wood of both genera is esteemed, as is that of the first in Europe for its hardness
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and tenacity, and use for wedges, mill-cogs, &c., as well as for making gunpowder. An 
oil may also be expressed from the seeds of some species. It would be useful to ascer
tain whether the Himalayan species may be employed for the above purposes, as also 
whether they possess any medical properties, like Corms Jlorida, and other species, 
used as a substitute for Peruvian bark in North America.

91. LORANTHACE^.
The plants of all the previous orders have had truly polypetalous corollas ; these now 

become monopetalous: the present order is included in the Epkorollce Corisanthenz of 
Jussieu, though not arranged with the CorolUfiora of M. De Candolle, in consequence 
of the. petals frequently continuing more or less disunited.

A.S we have seen the ivy in the Araliacea extending into northern climates, so in this 
parasitical order, the .misletoe has a like distribution, and is as familiarly known in 
northern regions, though the mass of the species exist in the tropical parts both of Asia 
and America. Thus we find the genus in considerable numbers on trees in
every part of the plains of India; not less than ninety being found in that country and 
the Malayan Peninsula, though X. bkolor is the most common species. Some few 
ascend the mountains; several occur in Nepal. O i L . p u l v e r u l e n t u s  o.Qd. vestitus 
are found as high as Mussooree; and X. Ugustrinus and cordifolius lower down on the 
mountain side. Of Viscum, also, there are several species, of which some are found on 
trees in Bengal and Silhet, though I have only met with them in mountainous situa
tions, as V. dichotovium, near both Simla and Hurdwar; V. stellulatum, near the former 
and Ruengurh, and V. vertkilljflorum, nearly allied to V. W ightianutn,''^z\\., at 
Mussooree, on the oak. F. dongatum, D.C. {opuntioides, W all.) is found in the Penin
sula, and on the hills of the Central Range; apparently the same species may also be 
seen in Colonel Sykes’s collection' from the west of India. Dr. Wight gives the Dindygul 
hills as the locality of some* of the Peninsular species. Schapfia, found in the West- 
Indies and the Andes of Peru, has a species, S.fragrans, Wall. {Tent. FI. Nep. X. 9), 
extending from Bechiaco to the great valley of Nepal, and another, S. acuminata, in the 
Pundua mountains.

92. CAPRIFOLIACEk.
The CaprifoUacca, as constituted by M. De Candolle, are composed of the tribes 

ISambucece. and Lonicerea: and are found in cold and mouivtainous parts, chiefly of the 
northern hemisphere. Nearly alt the genera occur at different elevations, and are 
common in every part of the Himalayas. Of these, the elegant genus Lcycesteria is 
alone peculiar to these mountains ; and the only known species, L.formosa, is common 
in Nepal and Kemaoii, as well as in Sirmore, at elevations of from 6,000 to 7,000 feet. 
Abelia, named by Mr. Brown in honour of Dr. Abel, by whom the first-known species 
was discovered in the Chinese province of Kiangsee, has also been detected in the 
Himalayas; and the second species, A . triflora (Wall. PI. As. Rar. 1 .15), has also been 
described by Mr. Brown (l.c. p. 15). It was obtained by Dr.Wallich from the loftier
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mountains of Keraaon, and is common at Mussoorce, at an elevation of from 6,000 to
7,000 feet. It is a highly fragrant and very ornamental species, and therefore well 
worthy of introduction into England. Triosteum, long considered as confined to jNorth 
America, has also been discovered in the Himalayas by Dr.Wallich, who found
T. Himalayaniim, on Gossainthan, in Nepal.

Sdinbucus, Viburnum, and Lonicera, most aounaanx in species, are found in many 
parts of the world, as Europe and both Northern Asia and North America, whence they 
extend to Mexico, and in Asia along the Caucasus to the Himalayas, and eastwards U' 
Siberia and China. Of Sambucus and Viburnum, species arc likewise found in the 
Andes: the former also in New Holland, and the latter on the Neelgherries and 
Penang. Lonicera is mentioned in the mountains of Northern Africa, as well as in those 
of .lava.

We have seen that a genus of this family is common to China and the Himalayas, 
but we have some species even of another genus common to them both, as well as to 
Japan, as T^onicera confusa, longifoUa, and Chinensis. The other species of Lonicera 
found-in these mountains, are I.. diversifoUa, the most common, of which L . Royleann 
(Wall. Cat. 478), is only a variety; those found on loftier situations, as from 8,000 
to 9,000 feet, are L . Webbiana, Govaniami, ungustifolia, and sericea, nob., and on 
still loftier mountains, as Kedarkanta, L . ohovata, nob. Dr.Wallich's L . acuminata, 
glabrata, and lanceolata are confined to Nepal; and the new species, L . elliptica, 
glaiica, and depressa, are found in Kunawur, and closely resemble some of the species 
figured by Ledebour from the Altai. L.bracteata, nob., is a singular species found on 
Shalma, which is so closely allied, that it might almost be referred to Lej/ce.>'Ie)’ia, between 
which and Lonicera it thus forms a link.

Both the common and dwarf elder, Samhucus nigra and ehulus, have been traced from 
Europe to the Caucasus; in the Himalayas we have a representative of this genus in
S. adnata, obtained by Dr.Wallich from Gossainthan, and by myself from the mountains 
of Cashmere. The species of Viburnum, which are most common in these mountains, 
are V. cotinifolium, Ham. (joo/yc«rju«j«,WaIl.), V.Mullaha, Ham. {stellulatumV^oW.), 
and V. punctatum. These are common at Simla, Mussooree, and similar elevations, as 
well as in Kemaon and Nepal, where they were originally discovered : a few species 
extend southwards even into the Burmese territories. The species found at the loftiest 
elevations, and which comes into flower early in the season, before the leaves have 
made their appearance, and before the snow has completely melted away on such moun
tains as Choor and Kedarkanta, is V. riervosum. Ham. (An V. erubtscens and grondijiorum ? 
Wall.) This, from its long tubular corolla, differs apparently so much from the rest 
of the genus, as to have been at first taken, by M. Jacquemont, for a Daphne.

The plants of this family are not possessed of any very decided properties, though 
both the berries and the leaves of the elder arc much used in Europe. The leaves of 
some of this family are said to be slightly purgative, and the bark of others to be astrin
gent. The fruit of one species of Viburnum (7 . Mullahd) is eaten in the mountains, and
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the young shoots and leaves of Lonice?'a diversifolia, called dandoo, are used in medicine 
by the Hill people.

L o n ic e ra  b ra c te a ta ; foliis ovato-lanceolatls, superioribus oblongo-lanceolatis acutis, omnibus breve 
petiolatis pilosis, pediinculis bifloris axillaribiis solitaiiis foliis subseqiiantibus, floribus nutantibus 
bracteis late foliaccis, corollse tubo basi a:quali,baccis concretis oblongis junioribus glaiiduloso pilosis. 
V. Tab. 53. f. 2.—a. Flower-buds half concealed by the bracts; b. bracts spread out, and the flowers 
removed; c. corolla with the petals and stamens; d. stamens; e. berry surmounted by calyx.

Hab. Sbabna. The tumid joints and the branches proceeding from the centre of scalv buds, are 
remarkable in this plant, as well as the fructification. Tins should refer it to X y l o s te n m ,  distinguished 
from C a p r i fo lm m  by Mr. Brown, but both gen(;ra have been merged in L o n ic e ra  by M. De Candolle.

93. RUBIACEiE.

The great family of RiibiacecE is by some botanists separated into the two orders of 
Stellatoi and Cinchonacece ; which are certainly very closely allied to one another, but 
the separation is in some respects advisable, as they differ much in geographical distri
bution : the CincfionacttE being found in warm, and the Stdlata-. in cool climates, chiefly 
of the novthern hemisjflierc. Of these, species of Asperula, R ub ia , and G alium , extend 
from Europe along the Caucasus to the Himalayas; the two la.st occur also in both 
North and South America, R ubia  at the Cape, and G alium  in New Holland : the 
former extends also to the Burmese territories, a.nd is found on the mountains of .lava; 
Galium  alone of the tribe occurs in the mountains of the Peninsula. The species of 
this genus which occur in the Himalayas and Kunawur, are numcrou.s, and have a close 
resemblance to their Euro[)can and Siberian congeners. R ubia  cordlfolia i^Munjista, 

Roxb.), occurs in Siberia, .lapan, and the Himalayas. R .  aciileata is a new species 
from_ Kunawur, as is Asperula "Inuca, allied to A . cyiia/icliica, from the same region.

Tiic plants of this tribe possess a slight degree of astcvngency; on which account 
some were and are still used in medicine. Of these, G alium  is referred to in Persian 
works under the name gallon. R ub ia  tinctorum, or madder, j.s the best known for a 
property (redness of the roots) possessed by many of this family, which renders them 
valuable as dyes. For this, R .  cordlfolia {R . M unjista , Roxb.) is used as a substitute 
in the East, and forms even an article of the export commerce to Europe, under the 
name of M nnjceth ; for tiiis Fooh is given as the Arabip, and rodeen (.-pyS-pjSawv?) as the 
Greek name. R . angustissima, from Tong dong, has also highly-coloured roots.

The remainder of the Rubiaccce have by Dr. Lindley been denominated Cinchonacece 

from the most important genus, and may be treated of together, as they chiefly occur 
in the tropical parts of the world, and have a northern or southern extension only 
according to local peculiarities of climate. P utoria  occurs in the north of Africa and 
south of Europe, A llcdi/otls in Carolina, and Pinckneya pubens in Georgia ; Burchelia, 

a Gardenia, Okknlandhi, and others, occur at the Cape of Good H ope; Psycholria, 

and a few others, in New Holland ; but the most southern is N crtiera  depressa, found 
in the Straits of Magalhacn-s. They abound in the warm parts of Asia, Africa, and 
America, as well as in the tropical islands. They also prevail on the Andes of Peru 
and the mountains of Mexico; so are they found in India, on the Neclgherries, and
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other mountains o f the Peninsula, but especially on those of Silhet, whence they 
extend northwards to Nepal, and along the foot of the mountains as far as the banks of 
the Jumna. A few also ascend them, to elevations even in this northern latitude, 
of 5.000 and 6,000 feet.

The genera, which are chiefly prevalent in India, and more especially in its southern 
parts, are N a u c le a , H yjnen o d ic tyo n , M m s a n d a ,  G a rd e n ia , l ia n d ia ,  C up ia , DC., S ty lo -  

co ryn e , P e tu n g a , W en d la n d ia , O p h io r r h iz a , A rg o s te m m a , D tn te l la , H ed yo tis, O ld m la n d ia , 

A lo r in d a , V a n g u eria , G u e tta rd a , P a id er ia , C a n th lu m , I .v o ra , P a v e i ta , G r u m ik a ,  C offea, 

P tiych o tr ia , G eo p h ila , C ep h a la n th m , B o rre t 'ia , Sperm acoce, K n o x in , and P u to r ia . Of 
many of these, the greater number of the Indian species occur in the forests of Silhet 
(where are also found M y r io n e u ro n , P lco th ec a , A n d ro tro p i^ , and H o rsjie ld id ), and other 
southern districts, but the numbers increase as we approach the lin e ; where, as of 
U ro p h y lln m  and U n c a r ia  in Penang, &c. the greater number of species exist, with one 
or two only spreading north. Some of the above genera are common to India and Africa, 
as G r u m ik a ,  K o h a u tia , N a u c le a ; others to the former and South America, as M a s -  

s a n d a , A lo r in d a , G e o p h ila , C ep h a la n th u s , and others ; while several are common to the 
three. Some are peculiar' to the mountains, as M e n e s lo r ia , DC., H y m en o p o g o n , W all., 
and a few new genera to the Peninsula of India, (v. Prod. FI. Ind. Penins.)

The species of these genera, which have the most northern extension, being common 
in the Doons and Kheree Pass and jungle, are N a u c le a  c o r d fo liu  and p a r v ifo lia , H y m e n o -  

dic tyon  th y rs ij io ru in , W e nd land ia  c inerca , e x se r ta  p u b e ru la , R a n d ia  id ig in o sa , long is-  

p in a  and d u m e to ru m , P a v e t ta  tom entosa  and O p h io r rh iza  M u n g o s , with some species of 
H e d yo lis , O lden land ia , and Sperm acoce. Of tliese, some may be seen in the hot valleys 
in the interior of the hills, with K o h a u tia  {Hedyotis-, Wall.) g ra c ilis . C offea B e n g a k n s is  

ascends elevations of 3,000 feet, and still higher a stunted species of G a r d e n ia ,  

( G .  te tra sp c7 'm a f)  as well as S p erm a d ic tyo n  s iia v co k n s  and L ep to d en n is  laneeola ta , 

which do not appear to me to be generically distinct.
During- the moisture of the rainy season, some herbaceous R ubiacece  make their 

appearance at 6,000 and 7,000 feet of elevation, as species of O lden land ia , H e d yo tis  

ea ly c in a , B o r r e r ia  p u s i l la ,  A rg o s tem m a  .sarm enlosum  and vcrtic illa tiim , O p h io r rh iza  r iig o sn , 

K n o x ia  m o llis; and on trees we find H ym en o p o g o n  p a ra s itic a , which is also found with 
L u c u l iu  g ra tis s im a , on the mountains of Silhet; where species of H ym en o d ic lyo n  {C in c h o n a , 

Roxb.) occur at their feet, and afford a set of interesting facts, as these are all nearly 
allied to the valuable medicinal genus C inchona .

The Stellatcc we have seen are noted for a.stringency, and for yielding colouring matter; 
both these principles are afforded by the C inchoiiacece. With respect to the la.st, as R u b iu  

cord ifo lia , or the A lu n j te ih ,  yields a red dye in the hills, so M o r in d a  n iu lliffo ra  and tin c -  

to r ia , called a a l  and a ch , are cultivated in the plains of Northern and Central India, and 
O ld en land ia  u m b e lla ta  in the Peninsula, for the red dye they respectively y ield ; so that 
India is, in its different parts, supplied with a similar principle by plants of this family. 
M o r in d a  c itr i fo lia , a 7 igustifo lin , u m be lla ta  and te rn ifo lia , are also similarly used in India,
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as M . Roijoc is in the West-Indies, liondektia tinctoria, Hydi'ophylax maritima, and 
others, ail possess similar properties.

Many of the herbaceous exotics secrete the peculiar principle, called emetine; as 
CephaeVis Ipecacuanha, which yields the brown or true Ipecacuanha, and grows in the 
moist and shaded forests of Brazil and New Granada. Psychotria emetica, a small under
shrub, found in Peru and New Granada, affords the Ipecacuanha ; P.herhacea
supplies a substitute, as does Jiichardsonia Bj'asiliensis; also R . rosea and scabra, and 
Spcrmacoce ferruginea ar\d Poaya: showing the possession of similar properties by so 
many plants of the same natural family.

In India, Rnndia {Posoqueria, Roxb.) dumetorim, called muenphul, with the Arabic 
synonyme of jouz-ool-kue, or emetic fruit, is used as an emetic by the natives of India. 
The fruit bruised and thrown into water, is said by Dr. Roxburgh to poison fish; and 
Dr. Aiiislie states, that an infusion of the bark of the root is given as a nauseating medi
cine in the south of India. Pcederia fcetida is also used there as an emetic.

In some of these emetic, as in the dyeing routs, there arc traces of tannin, a prin
ciple found in abundance in some of the arborescent Cinchonacea. Thus, Naucka 
Gambir, a native of the Malayan Peninsula and Indian Archipelago, yields the very 
astringent principle, called gambeer, which in many parts o f the East, is used for the same 
purposes as Catechu, and is thought by some European authors to be the true Kino.

Tannin, it is well known, exists in abundance in the bark of the several species of the 
genus Cinchona. These also secrete the peculiar alcaloids, called quinia and cinchoniu, 
principles not contained in the Exostemmas, once united with the Cinchonas, but which 
also differ from them in having their stamens projecting beyond the corolla; some of 
them, indeed, instead of tonics, act as emetics. But others of this family, from the 
possession of astringent properties, arc employed as substitutes for Peruvian bark, 
as Pinckneya pubens in Carolina, Portlandia hexandra in French Guiana, Rondeletia febrl- 

fugu  in Sierra Leone ; so also Macrocnemum corymbosum, Guettarda coccinea, Antirrhaea 
verticilhua, Alorinda Rmjoc, and others.

In India, Hymenodictyon cxcelsum, referred by Dr. Roxburgii to the genus Cinchona 
itself, has the inner coats of the bark bitter and astringent, and is used by the natives 
in medicine for the latter property, as well as for tanning leather. I know not if the 
other sjiecies of thus genus are possessed of similar properties.

The true Cinchonas extend, in Peru and Columbia, from the Line to 10° of N . and S. 
latitude, at elevations of from 3,000 to 8,000 feet on ramifications of the Andes, dower
ing from June to August. But the spurious species now referred to other genera, though 
extending further north, all retjuire a warmer cbmatc, since they arc found at lower ele
vations ; as the species of Buena, in Peru and Brazil; of Remigca, in Brazil ; of Kxos~ 
temma. in Peru, Brazil, Mexico, and the West-India Islands ; and of Hymenodictyon, at 
the foot of mountains in India. Though the extent of distribution of the true Cinchonas 
has been pretty well ascertained, there is yet considerable obscurity respecting the 
species wliich yield thediiferent officinal barks, owing partly to incomplete investigation,

but
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but chiefly to the natives uniting them according to physical properties, ■which vary even 
upon the same tree, according to age and exposure.

The pale barks are generally considered to be produced by C inchona  C ondam inea , 

scroh icu la ta  and h in c ifo lia :  the yellow barks by C .p u r p u r e a  and C . pubescens,-w ]\\c)x  

includes C . co rd ifo lia  M utis.; and it is said even by the older branches of C . la n c ifo lia , 

as well as other trees, which in their young state yield pale bark. The red barks are 
produced by C . m a g n ifo lia , which includes C . o b long ifo lia ; but other species may also 
supply it. Of these, and many others, there are specimens in the splendid collection 
of the genus C in ch o n a , made in the neighbourhood of Loxa and Santa F6, in 1805, now 
in the ])ossession of Dr. A. T. Thomson, Professor of Materia Medica in the London 
University.

These C inchonas  occupy a belt of 20° of latitude, at elevations varying from 3,600 
to 9,000 feet on the Andes, and the principal species from 6,000 feet to the latter 
height, where the mean temperature of the year is about 59° and 62°, or equivalent to 
that of the Canaries and of Rome; but where the thermometer often sinks to the freezing 
point, thovigh snow does not fall below 9,000 feet of elevation. There would appa
rently be no difficulty in finding suitable localities for the several species of this very 
important genus in India, where the seasons are similar, and the southern parts equally 
covered by mountains: as the Neclgberries, between 10° and 11° of N. latitude, and
8,000 feet high, with a range of the thermometer of 43°. a mean temperature of about 
53°. and where no snow falls (v. p. 30.), or perhaps on the mountains of Chittagong 
and Silhet, as on Chirrapoonjee, in lat. 25° elevated 4286 feet, with a range of the 
thermometer of from 12° to 20° below th-dt in the plains of Bengal (v. J o u r n .  A s .  Soc. 

vol. 3.), and where L u c u lia  (C inchona , W all.) g ra tis s im a  is found in great luxuriance.
Humboldt has remarked it as singular, that Condamine should have made the first 

and the last attempt to transport young C in ch o n a  plants to Europe, which, after being 
conveyed for 1200 leagues down the river Amazons, and. living for eight months, were 
destroyed by a wave, which washed over the boat near the mouth of the river to the 
north of Para. M. Fe6 has more recently recommended (C o u rs  d 'lJ is t .  N a t .  P h a r m .  

vol. ii. p .2o2) the investigation of the subject to his government, and the introduction 
of the C inchona  into the French colonies.

The coffee, boon, and kiieh ica  of the Arabs, said by them to be the produce of Yemen, 
is a remarkable instance of a plant restricted in its distribution, becoming one of the 
most extensively-diffused of those which afford valuable articles of commerce, increasing 
the resources of the countries where it is grown, and improving the revenues of those 
into which it is introduced. From Arabia, the coffee-plant was first introduced into 
Batavia, whence it “vvas spread into the islands of the Indian Archii)c)ago. The offsets 
of a plant presented to Louis XIV. from the hot-houscs of Amsterdam, were transported 
to Martinique ; thence they have been diffused to the other West-India islands, a great 
part of S. America, and the southern states of N. America. It is cultivated also on the 
western coast of Africa, the Cape of Good Hope, and the islands of Bourbon and Mauritius.

It
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If, has, already been stated (p. 4), that the coffee of the Malabar coast is remnrkal)lv 
fine, as is that of some other parts of the Peninsula, as of Bangalore and Coimbatore. It 
succeeded well, and the plants bore abundantly under the shade of the teak plantation 
in the Calcutta Botanic Garden; but the subsequent cultivation in Bengal has been 
pronounced a failure, though I have heard that it has succeeded in the vicinity of Dacca. 
The reasons assigned for the former, want of shade and too powerful a 'sun, do not 
appear to be satisfactory; for the sun cannot be more powerful than in manv places 
where coffee is cultivated, and Bengal is not likely to be the only country where shade 
is unattainable. However much ignorance may sneer at principles, attention to the 
physiology of vegetation, and of this, as connected with the nicer peculiarities of 
climate (v. p. 88), would probably afford a more satisfactory explanation; and as success 
and failure are not accidental, a scientific explanation might siigge.st a practical remeilv. 
A rich soil and moist climate are said, both in Java and the Wcst-lndies, to produce 
luxuriant vegetation, and a coarse-flavoured, though sufficiently abundant crop of herries- 
But the finest Mocha coffee is, we know, produced in a very dry climate, and arid soil, 
on the slope of mountainous situations. The plants grow freely, and bear a few fruit in 
the open air as far north as 30° of latitude in the Botanic (Harden at Saharim[)orc ; hut 
we know that a low temperature, though only during the winter monlhs, is unfavoiuabii- 
to the cultivation of coffee, and therefore not to be attempted in the opi-n coiinit v of 
the northern provinces of India. But it would be an interesting point ti> asonain lio\\ 
far north the coffee might be succes.sfully cultivated in India. 'I'lie Uajmald liilU \\ oidd 
probably affoi'd some suitable localities, perhaps also those ot' Sillu t and .\ssam. at 
low elevations ; and certainly along the .Burmese coast and Malayan peninsula, tin- 
cultivation might be indefinitely extended.

K o h n u tia  cocci,nea ; c au le  folioso te re tiu sc u lo  sub  le n tc  h rev issim v jiiloso, fo liis liiK-/iri.iami'<iluti-, 
s tipu lis  m em branacc is  p e tio lis  ju n g e iitib u s  f im b ria tis , f lo rib u s e s  (liL-hiituiiiia <'t c li-u iilio tnuK ' ciiryiiilMHiH 
scssilibus vel b reve  p c d u n c u la tis , co ro lla ; lo b is  obova tis  a c a tis . T a b . -'>!$. I .  (« .)  F lo w e r >< < ii I'roni 

above, (6 .)  from  below , (c.) C o ro lla  op en ed . (</.) C ap su le , (e.) T ran sv e rse  s rc tio ii o f  capsu le
H u b . B u d ra j.

94. VALERIANEAC.
Tiie Vakri(!tie(t form a small order found in temperate climes in different parts of the 

world, as in the northern parts of the northern hemisphere, tin- inmiiitaiiis of South 
America, and the Straits of Magalhaens. They proceed along ('aiieasus to the Hima
layas, where they are found at different elevation.s, as well as on the nnnmlains of tin 
Peninsula. They are absent from the ]ilains of India; but one spieies, VaU-riaiui 

villosa, descends to the Deyra Doon.
The genera peculiar to these mountains arc Trip/o-siegia and the lati<T

allied to Pdtr'mia, which is found in Siberia, Dahuria, and Japan ; but Vtikriiuiii is the 
most numerous in species. These extend from Silhet to Sirmore, ami from that to 
Cashmere. V. Hardivichii, villosa, and da ta , arc the most common speries. V. lain-tdlalii 

and bracteata are two new species from the southern lace of the ninMl.iv.i-.. ai, i 
V. acuminata w \^ p u s illa  from Kunawur, and V. striata from Cashmere-.

2 I i l.c
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The annual plants of this order are without odour, and some are even eaten as sal- 
lads, but many of the perennial species secrete in their roots a volatile oil, which renders 
them useful as perfumes, or as stimulant medicines, as Vaferiana officinalis, P h u , and 
dioka. V. cdtica  is exported from the mountains of Austria to Egypt, whence it is 
spread into both Africa and Asia, being valued for its fragrance and use in perfuming 
their baths. So also in India, the roots of Jatam ansi, no doubt llie Spikenard  of the 
ancients, and produced by a plant of this order, are brought doM-n in large quantities 
from the Himalayas to the plains, whence they are distributed over every part of India, 
being highly esteemed as a perfume, and for their uses in medicine.

Notwithstanding the proofs adduced by Sir Wm. .Tones, it has been said that the 
grounds are insufficient on which the Jatam ansi of the Hindoos has been considered to 
be the Spikenard of the ancients. Having followed the course pointed out by that 
eminent Orientalist, without taking exactly the same steps, it is not uninteresting 
to state, that I arrived at precisely the same results.

Dioscorides (1. 1. c. 6.) describes three kinds o iK a r d ;  of the first and principal of 
which, there are two varieties, Syrian and Ind ian; the latter is also called G angites, 

from the river Ganges, near which, flowing by a mountain, it is produced. The 
second kind is called “ Celtic,” and the third “ Mountain Nard.” On consulting 
Avicenna, we are referred from N ardcn  to Sunhul, pronounced Sum bul, and 
in the Latin translation from N ardiim  to S p k a , under which the Roman, the Mountain, 
the Indian and Syrian kinds are mentioned; and Senbel, misprinted Seubd, is given as 
the synonimous Arabic name. This proves, as stated by Sir Wm. Jones, that 
in Persian dictionaries, translated, “ the Hyacinth,—the Spikenard, to which the hair of a 
mistress is compared—an ear of corn, &c.,” was always considered by Arabian authors 
as synonimous with the N ardos of the Greeks. On consulting the Persian works on 
Materia Medica in use in India, and especially the Mukhzun-ool-Vd^riehy^ye, are referred 
from Narden, in the Index, to Sumbul, in the body of the work.

Under this name, however, four separate articles are described— la t , Sum bul-h indte; 

2d, Sumbul-roomee, called also Sumhul-ukletcc, and Xarden-uklctee, evidently the 
y.iXriK-A of Dioscorides, said also to be called Sumbul-ituUoon, that is, the Nard 

whicli grows in Italy ; the 3d kind is Sumbiil-jibuUce, or Mountain Nard {vcc l̂o  ̂ opciy/i); 

and, 4lli, Sum bul fa rsee, which is a bulbous plant, and probably a kind of hyacinth. 
Polianthcs luberosa\% described as being one of the kinds of Persian Sumbul. But the 
first alone is that with which we have at present anj' coiitern. The synonimes of it, 
given by Persian authors, are, Arabic, sunhul-ool-tcch, or fragrant nard ; Greek, narden; 
Latin, nardoom; Hindee, balchur zxkijatamasee. The last is the Sanscrit name, and that 
wliich was given to Sir Wm. Jones, as the equivalent of .sumbid-lividcc, and which, he 
informs us, like other Sanscrit names applied to t!ie same article, lias reference to its 
resemblance to locks of hair.

The Sumhul-bindee is desci'ibed as a plant without flower or fruit, like the tail of an 
ermine, in length exceeding that of the finger, but rather less in thickness. Several
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are said to be clustered together on one root, of a bright blackish colour, and of a very 
fragrant and strong odour. It is said to grow in the mountains of Caubul, India, and 
Bengal.

The proofs and reasoning of Sir Wra. Jones appearing to me so satisfactory, and 
plants of what was said to be the Jotamansi, having been procured from the hills, 
which flowered at Gyah, and were figured and described A s . R es. vol. ii. and iv., 
T considered the subject as perfectly settled. But one day accidentally asking 
Huree Sing, an intelligent and respectable native at the head of the establishment of tlic 
Saharunpore Botanic Garden, whether a plant (^Valeriai/a viUosn) in the Conservatory 
was not like the JaCmnausl; he replied in the negative, and pointed to a Plantago, 

with lanceolate leaves, as that which most nearly resembled it.
Understanding that the Jatam ansi, better known in Northern India by the name 

bal-chur, was yearly brought down in considerable quantities from the mountains, I 
procured at the end of the rainy season several pounds of the fresh dug-up root from 
Nagul, a village five miles N.E. of Beyra, and one of the commercial entrepots 
situated at the foot of the mountains. The roots obtained exactly resembled those sold 
in the Saharunpore bazar VL?>»Jatamansi; some of them were planted in the Botanic 
Garden, and others in the Hill Nursery at Mussooree. One of the former which vege
tated during the cold weather, is represented at Plate 54. f. 1. From the mountain 
specimen in flower, f. 2. it is evident that though belonging to the same natural order, 
Valcrianece, as the plant figured by Dr. Roxburgh (ri.?. R es. vol. iv.), the ixwQ Jatam ansi 

is more nearly allied to the Siberian genus R atrim a . It is remarkable that the 'hu of 
Dioscorides, Valeriana Dioscoric/is of Sibthorp, ^  foo  of the Arabians, is translated in 
the Persian hchh-i-sumhel, root of Sumbul.

It is evident that, either by accident or design, a wrong plant was sent from Bootan, 
and figured and described in the Asiatic Researches, at a time when it was not possible 
to detect the imposture, as it was long before we had free -access to tlie hills. Previous 
to my inquiries, though I was unacquainted with the fact, the error had been detected, 
■and the true plant sent home bv Dr.M’allich. This was described by Mr. D. Don for 
iiis Prod. I'lorcc N ejialaisis. and figured by Mr. Lambert yAvp. to Tlhistr. o f  the Genus 

Cinehonu), where the additional corroborative fact is stated of Spikenard bought as such 
in a chemist's shop in London (and of which a figure is given) corresponding exactly 
with tlic roots of the Nepal plant, and both with the roots represented in Plate 54, 
and all with tlie descriptions of the Arabians; also with the figure of N urdutn  in the 
edition of Dioscorides by Ruellvus, and with that given by Clu.sius.

The localities also agree with those assigned by Dioscorides and Ptolemy to the 
Indian Nard, as the latter, as quoted by Sir Win. Jones, mentions Rangam ritica, or 
Ranganwti, and the burdens of the country now called Bootan. The remoteness of 
these, indeed, has alone prevented the earlier ascertainment of the true plant. In 
the part ol' the Himalayas with which I am best acquainted, it is only found on such 
lofty mountains as Kedarkanta (v, p. 22), -and Shalma, where it is for six mouths 

2 I 2 covered
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covered with snow, and like many plants of a similar locality furnished with permanent 
hair-like fibres. The latter situation I have not visited, but it is situated between tlie 
Ganges and Jumna, about fifteen miles from both, and about twenty and thirty in a direct 
line from Jumnotri and Gungotri. It must be elevated at least 9,000 feet, as the plants 
found with the Jotamunsi, as Betula Bhojpvttra, Rhododendron anthopogon, Anagyris 
Nepalensis, Thtrmopm harbata, Rheum Emodi, Rosa sericea, Paoitia Emodi, Acottitum 
hcterophyllum, Primula Stuartii, with species of Podophyllum, Trillium, and Fritillaria, 
are not found at lower elevations. Garcia ab Horto is therefore in error in assigning 
Chiltor and Mandou in the Deccan, as its places of growth, as it is quite impossible 
for this plant to exist in any part of Central India. But Garcia, indeed, though 
aware of the fact of the natives being acquainted with the Greek and Latin names of 
the nard, seems, as well as others, to have confounded with it the Azkhur, called also 
“ the Arabian j)erfiime,” “ Grass of Mecca,” and “ Camel’s hay,” to which the natives 
give Sikhoonus (yxjvoi Diosc. I. c. 16.) as the Greek name, and which is afforded by one, 
if not more, specie.s of Andropogon (v. Graminea), found in the localities he assigns to 
the Spikenard.

With respect to the objection that the fragrance of iXyaJatanmnsi is not such as to 
w ârrant the probability of its having been so highly esteemed by the ancients, it might 
be sufficient to reply, that it is botli incorrect and utiphilosophical to infer the tastes of 
another time ajid country from those of the age and place we Jive in. But in the 
present instance, however disagreeable soever it may be to some, there is no doubt 
that the Jatamansi is highly esteemed in the present day throughout the East, both 
as a perfume, and a stimulant medicine. Indeed, from the number of complaints 
enumerated in Persian authors for which it is said to be a cure, this root might lay claim 
to the title of a true Panpharmacon ; and with respect to the fragrance, I consider that 
of the true Jatamansi to be far from disagreeable. But even if this were not so, 
it would be just as reasonable to disbelieve, that it might be so to other.s, as it would be 
not to credit an account of the mysteries of the Eastern toilet, because at variance 
with our ideas of grace and elegance; or disbelieve the relations of a traveller, who, in 
describing an Indian beauty, “ armed for conquest,” might mention, that with the rose, 
jessamine, and sweet-scented keora at command, her presence was yet most readily 
recognised by the strong smell of the oil of cocoa-nut.

N a r d o s t a i  h j / f  J a t a m a n s i .  D C . C o ll. M e m . v ii. t. 1 . P ro d . vo l. iv , p ,  2 6 4 .— V a l e r i a n a  J a t a m a m L  

Jo n e s  a n d  R o x b u rg h  in  A s, lie s .  exci. d e scr. e t ic . D on in J .a m b . C inch , p . 180. io.— P a t r i n i a  J a t a 

m a n s i .  D on , P ro d . F I . N ep . p . 15 Q .— N 'a 7 'd u s  i n d i c a ,  &c. v c tcrum . T a b .  ,o4. f. 1. a n d  2. v . su p ra , 

p . 2 4 3 .— ( a .)  F lo w e r  en la rg ed — seen fro m  a b o v e ;  (b.) from  b e lo w ; (d .)  c ap su le  su rm o u n te d  bv 
c a ly x  ; (e.) tran sv erse  section  o f  c ap su le , w ith  one  fe r tile  a n d  tw o  a b o rtiv e  colls.

H a b . G o ssa in th a n , S h a lm a , K c d a rk a n ta , a n d  p ro b a b ly  o th e r  lo f ty  m o u n ta in s  o f  th e  H in ja lay a .

95. DiPSACEiE,
The Dipsacea, allied on one hand to Valerianea;, and on the other to Synanthcreiv, 

avoid, like the former, great extremes of temperature, and are, like them, most abundant 
in temperate climes, but only of the Old World; as in Europe and parts of Siberia, on

Caucasus,
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Caucasus, and in Persia, as well as in the Oriental region, and both North and South 
Africa.

Though some plants of these regions spread to the south, we find the Dipsaccd’ absent 
from the plains of India, but common in the Himalayas at moderate elevations, where 
we know there is moderation of temperature. The genera found in these moiiiitain.s 
are M orina , D ipsaciis, and Scabiosa; on the Neelgherries also a species of D ipsaais  

(D . Leschenaultii) is found.
M orina, found in Persia and the Oriental region, extends in the Himalayas t'rom 

Peerpunjal to Gossainthan. M . nana, polyphylla, and longifolia, being found in the 
latter situation; but the last only has an extensive distribution, as it is found at 
Mussooree and on Choor, as well as on the mountains of Cashmere. M . Walhc/iiaiui

is most common at Mussooree ; and M . Coulleriana, nob., which a[)pru!icbcs pcrsiui. 

is found in Kunawur. Only a single species of Scabiosa {S. CunduUcami) has iM’eii 
discovered to the southward of Cashmere ; but from that valley was obtained .S', xpeaosa. 
Tab. 55, as well as S. stellarifolia, nob., allied to S. Columbaria. Tlie species of 
Dipsacus, D .  strictus and inermis, found in Nepal, spread also to Sirmorc, when: other 
new species {D .le v is  and auriculaius, noh .), are found, as well as one from ./umlxMi, 

near Cashmere. The plants of this family have little sensil)le or medical |)ro[ii rtie-. 
and have none ascribed to them in these mt^untains. Dipsacus Fullnmim  retains it> 
place in the Indian Materia Medina, under the name dunsukoos.

M o rin a  W u U ie h ia n a ;  foliis piniiatifidis, loins spiuesccntilnis, siijuvicivilnis cimif niroll..u|m-inMlhti i 
villosis, calycis lobis intogerriinis vc! brevissinie eiimrgiiuitis. T ab . h L— (c.) r i ' i i l  »iili llu m .. 
lobeci calyx surmounting, and the toothed iiivoliicel surrounding the gcrnii'ii ; one i>f tlu ' leeili t« n. 
rally much longer than the others. ( / )  T'lower seen from lichiml, with the iiivohu-i 1 o]h iu i1.

Hab. T ins p lan t, which is nearly a llied to M o r in a  Pcrsico, is found im « iih .1/. /nniiiO ilin.

of which a leaf has been accidentally introduced into the same plate. I liave iiuined this « m
coinpUmcut to iny friend, D r.W allicb , to whom Indian llotanv is so deeply iiidi'lui li for ii". ]iri Mni 
advancetl state. T h e  name may serve also to eouimemoratc the “  IVallieliiiis, \ ir or!iali'» in)ii'." « li.. 
sent several exotic fru its to Cb.isius, and which the latter has deserilKal in his l''.\ot. lili, 1 1. e. w i,

M - C o u l te r ia n n ; foliis oblongis angustis sinuato-piimatipartitis lohis diiris spineseeiiiilms, < ah<n 
iobis bilidis, segmeutis acutis.

Hub. Kunawur. I  h a \e  named this .spwies in honour of D r. ( 'oulter, wlu> has -o ah h  elu< ulati .1 
the order to which it belongs, and wiio intended to liave (lesepbe<l for (his work tin- I lini.ilm an l>ip 

sa c e c e , but has been obliged by indisposition to decline the task for tiie present.
Scabiosa  sp e cio sa ; eaiile siltfruticoso, foliis ovato-lanceolatis b.asi auriculatis eaiih- invohnTo<|ii.- pilo.i 

I'orolHs 5-fidis radiantibus, iiivokicclli basi elongaU villosissinia, fovaili> villi^ iH in llati-. c rm ia  Ih 
a patula, calycis limbo scssili, setis 5 nigris .seabris etirolhe lubo iiajuulilm '. Tale .Vi. f  g  —

(a .)  F lo w e r o f  th e  ra y  ; (6.) o f  th e  c e n t r e ;  (c. d .)  p is tils  

I la b .  C ashm ere .
i th  calyx

96. SYNANTHEUE;1l.
This great family of plants, better known by the name, objct'tionable on aeoMint of 

its incorrectness, C o m p o site , is like the U m belliferce, numerous in species, which rc.-emlilc 
each other so closely, as to have caused tlic same plant to have Ijcen referred bv ( l l t f iTc n i  

botanists to different genera. More attention, however, having been jiaid to tin ir
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true structure, greater precision has now been introduced into generic characters, and 
these, the valuable work of Lessing—“ S^inopsis Gene.ruvi Composilarum," has presented 
in a convenient form. Yet the difficulty is so great, of referring the plants of so large 
a family to their true genera, that I should have despaired of being able in a short time 
to give a satisfactory account of the Himalayan and Indian Composita, especially witii 
respect to their geographical distribution, had it not been for the kind assistance of 
Mr. Don, Dr. Lindley, and especially of Professor De Candolle, who has named the 
greater portion, and will describe the new species in tlie forthcoming volume of his 
Pi'odromus.

The Sif/iantlierecc, though very generally diffused throughout the world, are not very 
numerous in the plains of India, Dr. Roxburgh having only described sixty-one species, 
some of them from the Peninsula, wliere Dr.Wight collected 111 species; in this 
number are included the majority of Dr. Roxburgh’s species, and several from the 
Ncelglienies and other Peninsular mountains. Dr.AYallich has enumerated in his Cata
logue, 42G species collected over a wide extent, both of plain and mountain surface, 
The author’s collection within more confined limits, but with equal diversity of surface, 
contains 238 species. These, in their distribution, confirm ail the results which have 
been obtained in other families, wit’’ -e.spect to the great correspondence between 
climate and the vegetation it supports.

Thus the Cpnarece. iCi/uarocepkahc, Auct.), which, with the exception of the subtribe 
of Cape Arctodica, occur chiefly in Europe and the northern half of the temperate zone 
and the Mediterranean and Oriental regions, are fouud in the Himalayas, and in the 
plains of the north-western provinces of India, which have been elsewhere shown to 
correspond in other respects with the vegetation of these regions. Thus, in the Hima
layas, we have species of the genera Serratula, Cnlcus, Caitaurea, Lappa, Cardans, 
and Sanssurcu, with the new genera Dolom'/cca, DC. allied to the last, as well as 
Apl.ota.vis,L)il., of which numerous species are found in .these mountains, and one in 
Siberia. Of species, Carduus nutans, from Muttiana, Choor, and K.edarkanta, as well as 
from Eoodurwar, appears to be identical a-ith the European plant. Lappa Himalapcma 
closely re.sembles L . major. Caitaurea pulchra, DC., I have only obtained from Cash- 
mere : it is cultivated in the Peninsula, probably from the same source. An approxi
mation to the Oriental flower is seen in the existence of species of Echinops, as E . nivea 
and cornigera, of Jurinea, J ?  Ti'ichotepis, DC., on the Suen Range; of a Cirshm, 
C. verutum, Don, on Thanna Toongra; and of Echanais cirsioides, DC. in the Deyra 
Doon. From Dokree, in Kunawur, another species of Cirsium, or of Cousinia, was 
obtained, which also shows the alliance of this region with the Oriental.

Thi-s is still more decidedly the case in the plains of Northern India, for the only 
plants of this tribe found there belong to genera, of which species are also found in the 
Mediterranean and Oriental regions, as Alicrolonchus divaricatus, common about Salia- 
ruiipore and the Duab, and the banks of the Jumna. Cirsium WaUichii, found in 
similar situations, as well as Echinops echinatus, only iu the latter. Tricholepis is an

Indian
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Indian genu.s, allied to C irs iu m ; it is found in the Himalayas, in the plains, and in 
the Peninsula; while Carthanius o.ryacanthu, referred by Mr. Don to KentrophyUum , is 
also found on the western banks of the Jumna, as well as by Bieberstein, near the 
junction of the Kur and Aras rivers, and near the eastern base of Caucasus.

In a cultivated state may be every where found Carthanius tm etorius, in the cold 
season ; but in the west of India, Colonel Sykes informs me, only C.Jiavescens, common 
also in Armenia. In gardens may be seen, in the .same Amberboa odorata

{Cmiaiirea moschata, A w ei.) introduced from Cashmere, as well as Cakuduia officinalis 

and C ynara Scoliimus, or the artichoke, which, though introduced by Europeans, is also 
known by the Arabic name kurshu f.

S'j the C/cAwc/cc’if, which chiefly prevail in Europe, the Mediterranean region, and 
the temperate parts of Asia, occur in the Himalayas in considerable numbers; but only 
a few species are found in the plains of India, and these only during the cold season, 
as species of Lactuca {Prenanthes, Roxb.), and Honchus oleracois, arvensis, and eriopiis, 
chiefly in the northern parts. Lactuca saliva is found in gardens, and known by the 
name kakoo; while Cichorium In tyb u s  appears also to have been introduced in conse
quence of its uses in medicine, as it is known by the Arabic name hindha, to which 
suras is given as the Greek synonyme, and kasnec as the Ilindoostanee;
hence called Cichorium Cosnia by Dr. Hamilton.

But in the Himalayas, we have species of Leontodon, Tragopogon, Scorzoncra, F icris, 

f.actacu, Chondrilla, Taraxacum , Crepis, Sonchus, Hicracium, and M ulgcdiian . The last 
most numerous in species, some of which are highly ornamental, is also found in Ame
rica, as well TisLcontodon and Lactuca. Scorzoncra and Crepis are only found in Kunawur, 
and a species of Picri.s, P .  hispida, Don, on Peerpunjal, but a European species, 
P . hkracloides, is also found in the Himalaya, in Nepal, and in the Peninsula of India. 
Hicracium Sahaudnm, Lin., a native of the south of Europe, is also found in Cashmere ; 
and in the Himalayas, other species, nearly allied to H . umbdlatum  and marortim.

The tribe of Aliitisiacccc, containing nearly forty genera, was long considered as being 
contined to South America and the Cape of Good Hope. But as wc have frequently 
.seen in many of the families, as the Jiosacca, which prevail in greatest numbers in the 
Old, but have yet their representatives in the New World, so the tribe Matisiacccc, 

so numerous in Asia and Afi'ica, exi.sts only a.s isolated species in the Himalaya. 
Thus, Lcucomtris ^pcctubilis of Mr. Don, found in Nepal, and common in the Kheree 
Pass, has been referred by Lessing to the South American genus Gochnatia, and Chap- 

talia maxima of the same author, he has referred to O tm exis, having the same locality ; 
but the North American Chaptalia is represented by C . gossypinu, figured in this work, 
and so closely resembling C. tomentosa, as scarcely to be separated from that genus. It is 
found at Mussooree, and similar elevations throughout Gurhwal and Sirmore, affordijig 
the Hill-people a tomeutum on the under surface and petioles of its leaves, which they 
employ as tinder and amadou, as well as, it is said, for making a fine kind of cloth. 
To this tribe also belong L ia tris latifolia and cordata of Mr. Don, formed into a new

genus
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genus by M. De Candolle : these are found in Nepal, as well as at Mussooree and 
Simla. D ic o m a  also, which was only known to exist at the Cape of Good -Hope and 
on tlie banks of the Senegal, has a species, D .  la n u g in o s a ,  which extends from the Penin
sula of India up to Delhi, and the arid country on the western bank of the Jumna,

The remainder of the C o m p o s ito r , consisting of numerous genera and species, are 
included by Jussieu under the general term, indeed order, C o r y m b i f o r o .  By Lessing, 
these are divided into the tribes V c c n o n ia c c o ,  F A ip a to r la c e o ,  A s tc r o id e o ,  S e n e c io n id e o ,  and 
N a s s a u v i a c e o .  The last found only in America; but of all the others, there are 
numerous species both in the plains and mountains of India. These it will suit better 
the purposes of this work, to consider w'ith respect to their geographical distribution, 
than according to the tribes to w’hich they belong.

Taking therefore into consideration, first, those which prevail in the plains of India, 
we have of genera peculiar to the country, and of those of which species extend into 
the Indian islands, D e c a n e n r u m ,  F o lo a ,  V ic o a , C ie s u l ia ,  C y a th o c U n c ,  S p h e r r o p s is ,  B lm n c u ,  

B l a i n v i l k u ,  B a m t i l l a ,  G lu s s o c a r d ia ,  E m i l i a ,  and P l u c b e u ;  and as in other tropic-like 
countrie.s, l>otIi of tlie Old and New World, species of F .c U p ta  and of B id c u s .  Of 
genera common to Africa and India, species are found of K p a l k s ,  Cass. { E t h u l i a ,  Ga r̂t.) 
S p h c E r im ll i i is  and C rv a n g c a  ; and of those common to tlie latter and America, species of 
V e r n o m a ,  E le p h a t i l o p a s ,  A g e r a t m u ,  A d o n o s te m m a ,  S k g e s b e c k ia ,  X a n t h i u m ,  S p i la n th e s ,  and 

M y r i o g u n t .  W c d v lia  is found in the south of India and Nepal, as well as in America 
and Polynesia. A few species also arc found of genera, which exist in every part of 
the world, as of G n a p h a l i u m ,  E r i g e r o n  ami C o n y z a ; and at tlie foot of the mountains, 
species of S e m c io  and A r t e m i s i a .  The country in the neighbourhood of Delhi and the 
western bank of the Jumna in general, we have frequently seen has considerable affinity 
to the Flora of Egypt and of the Oriental region, an affinity of which these tribes afford 
a few additional instances in the prevalence here of F r a n c ( c u r ia  c r i s p a ,  C o tu la  a n lb e m im k s ,  

and of species of F i l a g o ,  X a n t h i u m ,  and P u U c a r in .  The Egyptian plant, to which 
the name G r a n g c a  M a d e r a s p a la n a  has been applied, M. De Candolle considers to be 
different from the Indian.

The general uniformity we hayc seen to characterize the plains of India over a wide 
extent of surface, is exemplified in this family as in otlicrs, by the prevalence in 
northern as in the most southern parts of the same plants, such as Y e r n o n ia  c in c r c a ,  

F .h p h a n to p i i s  s c a b e r ,  S p h o r a n t h a s  m o l l i s ,  V ic o a  in d ic a ,  C o s u / i a  a . v i l l a r l s , ^ i 'a > ig c a  A 'la d e r a s -  

p a ta n a ,  C y a th o v lh /c  l y r a t a ,  F .m 'd ia  s o n c h i fo l i a ,  B lu m c a  W io h l ia n a  and o x y o d o n ta ,  A l y r i a -  

g y n e . m in u to .  G n a p h a l i u m  in d ic u m ,  and others.
In a cultivated state, but perfectly naturalized, we may find in Indian gardens iu 

every part of India, C a l l i s te p h i i s  c h h tc n s is ,  from China; C h r y s a n t h e m u m  wff/£7/w,[)robably 
from the .same country, if not from Cashmere, whence I have myself received it; A l a t r i -  

c a r ia  s u a v e o la is ,  from the Oriental region ; I l e l i a n t h n s  a n n u u s  and tu b e r o s u s ,  with 
e r c c ta  and p a t u l a ,  from America. The greater portion of these have become so widely 
diffused, and such universal favourites with the natives of India, not prone to adopt

noveltie.s.
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novelties, and having names assigned them in the different dialects, that it renders 
extremely difficult the ascertainment of truly indigenous species.

In the Himalayas, as we have frequently seen, moderation of temperature, the result 
of elevation, supports a vegetation which is analogous to that of other cool parts of the 
world. Ttiis is fully exemplified in this, as in every other family, with the same 
exceptions as we have elsewhere seen, of a more tropical vegetation the nearer we 
approach their bases. Thus we have of genera found almost every where in ter.iperaU’ 
parts of the world, species of Senecio, Conyza, Artemisia, Tanacetiim, G m pha lho ii, and 
H d ich ry su m ; of those found in Europe, Asia, and America, Solidago, Diplojiappus, 

Stenactis, E rigeron, and In u la ;  and of genera restricted to Europe and the northern 
parts of Asia, Tussilago, D oronicum , Bupthabnum, P i/rethrum , Achillea, and Carpeshnn : 

with Ligularia, found also in Africa; Eupatorium, and M ikania  in America c liiel!\ ; 
Antennaria, confined to Europe and the arctic zone; and the hew genus Leptoauiui. On 
the Neeigherries occur the new genera M o m sis  and Notonia, as well a.s spia ie-- of 
Doronicum, Senecio, H dichrysum , and Aster, (v. Wight. Contrib. to B otam / o f  India. i

The species which are remarkable as occurring in tlic Himalayas, as ucll as in oilu i- 
parts of the world, are Tussilago F arfara, Sa/ccio Jacohaa, found tl)ere and in lCuro|u . 
S. chrysanthemifolius in the south of Europe and in Kunawur; S. aspUnifoUus, in i.i\ 
collection from Cashmere, Mr. Don informs me is not to be distinguished from speeino n ~ 
of the same species collected by Pallas on Caucasus. Cair/msiuni a hn  tmuiiiUs. a pLini 
of the Oriental region, is also found on Choor. Some of the speeies of i\
closely re.semble A . alpinus, and Antennaria Iconlopodiiia, referred by Mr. Dun i.. 
Leontvpodium, is certainly very like this genus. Sonic of the species of Inida. i
and others, as well as those represented in the present work, are highly oniaiiienlal

A resemblance to the Flora of China has frecpieutly been notieed : it is ohsci \ 
here also, as Bidens Chinensis, found in that country, occurs also at Miissooree ; and the 
genus Glossogyne is common'to India and China. With tliesc it was not to be e\pet ted 
that we should also find some African plants ; but D inw epha lu  occurs at the ( ape, m 
the Peninsula of India, and the Himalayas. D . laiijhha, DC., anrl g/v/ciZ/.v, DC.. In msc 
found at Simla and Mussooree, and at the latter, D . grangeafolia, D C .: a spec i.'s u Im h 
M. DC. remarks, confirms the relation between this genus and Gran^’ca. ~

synapifolia, DC., found at Jurreepanec, he observes, he has reason to l)clie\ e (icem s .d̂ ,. 
on the banks of the Senegal. Finally, Sderocarpiis A fricantis, whielt has aln ;ul\ In . n 
mentioned on the authority of Mr. Don, as occurring at Simla, as well ns m .\im. ,i, 
is also found at Mussooree in these mountains. Tlie hill species of Etlm lia  haw- 
all been referred to the new genus M yriactis.

Numerous as are the natural as tiiey arc in structure, few of thcni ar, . t
much importance as medicinal agents, and still fewer of any \aliio as arii. l< s .<i d . i, 
but there is considerable resemblance in the properties of the plants bcloiigine t" ' ■  ̂
different tribes. Thus th^CichoracecE abound in a milky and bitter Ixste.l jmec, di. h 
is frequently of a narcotic nature. The lettuce is considered nare die in India ,i- i i

2 K .
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Europe, and the inspissated juice called Lactucarium, yielded more particularly by 
L a c tu ca  v\roaa and xy lvestr is , is said to combine a narcotic with a diuretic power. The 
latter property is also ascribed to the T a r a x a c im , which as considered useful in liver 
complaints, it is interesting to find is so easily procurable all along the Indian frontier. As 
the lettuce and endive arc eaten in Europe, so is Tragopogon  gracU is in the Himalayas, 
but without being blanched. The roots of Succory, from which the Indian Kasnee 
does not appear to differ, are used as a substiUite for coffee, and the herbage is grateful 
to cattle, on which account it is sometimes culth'ated as fodder, and succeeds well in 
northern India. Cattle also cat Sonchu-'i o k ra c eu s  and L u c lu c a  ru n c in a ta  in India. But 
the only plant which affords any quantity of nutritious food is I lc l'u m th u s  tiiberosiis, 

or Jerusalem artichoke, which succeeds well in every part of India; its herbage also is 
esteemed as fodder, and yields, on being burnt, abundance of potash.

But bitterness is the property which is most conspicuous and uniform in the 
CoinposilcP.; hence many of them have been employed as tonics and in larger doses, 
or where the proportion of essential oil is greater, as local stimulants, as the different kinds 
o i  A r t e m i s ia , Camomile, Coltsfoot, Tansy, Golden rod, Achillea, and others, of most of 
which we have seen there are analogous species in the Himalayas. In India some 
species of A r t e m i s i a  are accounted highly valuable from their bitter and tonic proper
ties, as A r te m i s ia  in d ic a , called d<ma and jm /r ic a ,  A .  v u l g a r i s ,  n a g - d o w n a , for which 
A .  p a r v i j l o r a  is substituted in northern India, and a y 'ts m a s ia  giv'eii as its Greek name; 
A .  D o o n e n s e  is given as u fs u n te e n  or a b s in th iu m .  A .  c h in e n s is , and it is said also A .  

v u lg a i ' i s , yield the tomentum which is used as moxa and amadou, and for which that 
o i C k a p t a l i a  g o s s y p in a  would no doubt be an excellent substitute. A l a t r i c a r i a  s u a v e o h n s  

is substituted for camomile, and a tn a m e e s  (anthemis), given as the Greek synonime of 
/n ih o o m . Some species of A r t e m i s i a  have long been celebrated as anthelmintics; in 
India Y tr n o n ia  a n th e lm i id ic a  is specially used for this purpose. Others of this family, 
?L% F l a r m i c a  and A r n i c a ,  have been employed as sternutatories; but nothing can be more 
effectual than A l y r i o g y n e  m in u la  [ A r te m is ia ,  s i a  n u ta lo r ia , Roxb.) ; of which the latter 
specific name is a translation of the Hindec n i ik h  c h in k h n e c .  S p h a r a n t h u s  m o l l i s , which 
from its sensible properties was supposed would be useful'in medicine, is used in N. 
India, and called k h a m a d r o o s , being considered the of the Greeks. Several
have been considered sudorific; and E a p a t o r i u m  A i ja p a n a , wdiich is quite at home in 
the Calcutta Botanic Garden, is one of the most powerful, and has been strongly 
recommended for introduction as a regular article of the Materia Medica. Some of the 
C o m p o sitce secrete an acrid principle, especially in their roots, as A n th e m i s  P y r e t h r u m ,  

known in Indian medicine by the name a k u r k u r a .  The roots of some species of S p i la n th e s  

are said to be possessed of similar properties. The A r n ic e r z  alone act with violence 
on the system, and some, as A r n i c a  m o n ta n a  and D o r o n ic u m  P a i 'd a l ia n c h e s , combine so 
much acrid with the bitter principle as to be highly deleterious and poisonous. Many 
plants \vc have seen of different families, whatever other principles they may secrete in 
other part.s, lay up a store of oil ii.i«ihe kernels of their seeds; so it is with many of

this
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this family, and this in so large a quantity as to allow of their being cultivated for the 
oil they yield, as the sun-flower; tlic Ramtilla olcifera, in Bengal, and Carthamus 

in every part of India; this last, however, is also cultivated on account of its 
flowers, which are well-known in commerce under the name of Bastard Saffron.

S pe d m e iis  o f  m o s t o f  th e  P l a in s  o f  th is  fam ily  in  th e  A u th o r 's  H erb a r iu m  h a v in g  b e e n  sen t to  P r o -  

iessor D e  Cancl< ille, th a t  ce le b ra te d  B ot.anist had  tiie  k indness to  nam e  th e  g re a te r  p o r tio n , a n d  fav o u r  th e  
a u th o r  w ith  a  le tte r  re fe rr in g  b y  n u m b e rs  to  those  w hicli h a d  been reta ined . T b o  P la n ts  re fe rred  to  a n d  
figu red  in  th is  w o rk  h a v e  be en  n a m ed  in  conform ity  to  th is  lis t , w itli tlie  exce p tio n  o f  th o se  to  w h ich  th e  
P ro fesso r's  in it ia ls  h a v e  n o t b e en  a ttac h ed . T h e  generic a n d  specific ch a rac te rs  w ill b e  p u b lish ed  in  th e  

.'ith v o lum e  o f  h is  j u s t ly  c e le b ra te d  P ro d ro m u s .
1. E c k i n o p s  n i v e a .  U .C . i n  lit . W a ll .  C a t. N . 2986 .— T a b . 56. fig. 1.
H a b . M iissooree  a n d  Suen ra n g e s . S ireenugu r. W a ll .

2. D o lo m ic B a  m a c r o c e p h a l a ,  D .C . in  lit .  a n d  A rch iv es d c  B o tan iq u e  2 . p .  3 3 0 . C u r d u u s  m a c v o c e -  

p / i a l u s ,  W a llic h , C a t. N . 2904-. S a u s s n r e a  r e lig io s a ,  nob. p , 26 .— T a b . 57 . « . T h e  u n ite d  an th ers  ris in g  
fro m  th e  coro lla, o f  w h ic h  th e  lim b  h a s  been re m o v e d ; 6. a  sing le  a n th e r , w ith  each  lo b e  te rm in a t in g  in  

an ex tended  c ilia te  b a s e ; c. a  f l o r e t ; d .  th e  sam e, w ith  th e  co ro lla  rem oved , a n d  th e  q u a d ra n g u la r  ache- 
n ium  separated .

H ab . T h is  p la n t  h a s  been  fo rm ed  in to  a  new  g e n u s  b y  M . D c  C ando lle , in  c onsequence  o f  d iffering  
from  S a u s s u r e a ,  to  w hich  i t  is  m o st n e a r ly  a llied  in  its  p a p p u s . I t  is  u se d  b y  th e  in h a b ita n ts  o f  th e  h ills  
as a  k in d  o f  incense  in  th e ir  re lig io u s  cerem onies, a n d  is b v  th e m  c a lle d  g o o g la n  ;  h e n ce  S a u s s u r e a  (G o o g -  

l a n a  M S . S . )  r e l ig io s a  nob. I t  is  fo u n d  on  K cd n rk an ta , P e e rp u n ja l,  a n d  a t  L ip p a  in  K u n aw u r . I t  
was sen t to  D r . W a llic h  from  G o ssa in th a n  a n d  K cniaon .

3. C i ja t k id iu m  ta r a .v a c i fo H u m ,  B in d le y . A p h t a . v i s  ta i - a x a n i fo l i a ,  D .C . in  lit . ? la r a .v -

a c i fo l i a ,W a l l .  C at. N .2 9 1 4 .— T a b .  56 . fig. 2 . a .  a  flo re t w itb  i ts  cup-H ke, aw ned , e x te rn a l p a p p u s ; b. th e  

p a p p u s ; a n d  c . a n  a n th e r , b o th  h ig h ly  m agnified , th e  la t te r  te rm in a t in g  in  a  lo n g  v illo u s  p ro lo n g a t io n ; 
d . p a r t  o f  a  s ty le  w ith  th e  stigm as.

H ab . T h is  species has been se p a ra ted  f ro m  A p h t a x i s  b y  m y  f rie n d  D r . L in d lc y  o n  acc o u n t o f  th e  
cup-like  o u te r  p a p p u s  w ith  its  s h o r t  b r is tle s . I t  g row s on  C h o o r a n d  K e d a rk a n ta ,  a n d  w as sent to  D r. 

W allich  from  S i rm o re h y  D r . G ovan .
4. A p l o t a x i s  g n a p h a lo id e s .  D .C . i n l i i .— T a b . 59- fig- 1-
H a b . S oongnum  in  K u n a w u r .

5. ^ o ss i/p in a , n o b . p . 18 . a n d 2 4 7 .— T a b . 59 . fig. 2 . a . b .  f lo re ts ; c. a n th e r ;  d . stigm as.
H a b . O w ing  to  som e m is tak e  in  th e  n u m b e rin g  I  w.-ls u n a b le  to  fin d  th is  p la n t  n a m ed  in  th e  le tte r

w ith  w hich I  w as fav o u red  b y  P ro fesso r  D e  C andolle . M r. D on  ix 'ferred  i t  to  th e  g e n u s  C h a p t a l i a ,  a n d  . 
it c erta in ly  be a rs  g re a t resem b lance  to  C . io m e n fo s a .  I t  is, I  believe, O n o s e r is  l a n u g i n o s a .  W a ll .  C a t.
N. 2920 . C h a p t a l i a  m a x i m a ,  D o n , h a s  been  referred  to  th e  sam e S ou th  A m erican  g e n u s . I t  is  fo u n d  a t 
M ussooree, &c. v . p . 2 4 7 . ’

6. A s te r  angustifoHus. L in d l .  M S .S .— T a b . 58- fig, 1.

H ab - C ashm ere ,
7. C a l l im e r i s J l e x u o s a .— T a b .  58 . fig. 2- a .  achenium .
H a b , Suen , M ussooree, a n d  C ashm ere .
8. G a la t i l l a  j u n c e a .  L in d l. M S .S .— T a b .  58. fig. 3.
H a b . S aba riin p o re  B o tan ic  G a r d e n  from  H im alayan  seed.

T h e  th ree  la s t p la n ts  have be en  exam ined  a n d  described  w ith  o th e rs  o f  th e  sec tion  to  w h ich  tJiey be long  
by D r . B in d ley  fo r P ro fesso r D c  C andolle .

9- C o r o i s a r t i a  i n d i c a ,  D .C . in  lit .— T a b . 60. fig . 1. a .  q u a d ra n g u la r  achen ium  ; b . b a se  o f  th e  corol, 

w ith  th e  b u lb o u s  base  o f  th e  s ty lo ; c . a n th er.
H a h . P e e rp u n ja l ancf Cashm ere .
10. L i g u l a r i a  a rH ico ides, D .C - in  l it .— T a b .  60 . fig . 2 . «, tich en iu m ; b. stigm as.

H a l). K e d a rk a n ta , B ro a n g  a n d  C h an d o w  Passes.
n .  M u l g e d i i i m  m a c r o r h i x u m .— T a b . 61 . fig. 1. a .b .  a c h e iiiu n i; c. stigm as.

2  K  2  , H ab .
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Hab. Mussooree and Kedarkanta.
12. M u lg e d iw ti  s a g it ta tu m __Tab. 61. fig. 2. a. anther; b. stigmas; c. achenium.
Hab, Kedarkanta and banks of the llawee and Buspa Rivers.

[I CawpanulacecE-

97. LO BELIAC E^.

This order, allied to Cichoracece by it-s irregular split corollas, cohering anthers, and 
milky juice, is only considered a tribe of Campanulacex by Mr. Brown, but, unlike 
that order, delights more in southern than in northern latitudes, though the Indian 
species are chiefly found in mountainous situations. They are numerous in South 
America and the West Indies, as well as at the Cape of Good Hope, in New Holland, 
and in the Island of Java. A few species extend into China, Japan, Europe, and 
North America. In India we find them on the mountains of the Peninsula, as L. 
c.vcelsa, attaining an elevation of ten and twelve feet on the Neelgherries. A .species 
extends to the Western Ghauts explored by Col. Syke.s; L. ztglanica is found in 
Silhet and on the mountains of the central range; L . stipulans is common to the 
Indian and Malayan Peninsulas, extending along the foot of the mountains to Nepal 
and Kemaon, and existing at Mussooree in a diminutive state ; L. rosea and bcgonifolia 
are found in the former as well as oir the mountains of Pundooa; and L . pyramidalis, 
w'hich Dr. Wallich describes as being found in Silhet, as well as in both low and lofty 
situations in Nepal, extends north as far as Slialma.

The Lobdiacca are remarkable for the acridity of their milky juice, on which account 
some are of a deleterious nature, as L. Tupa in Chili, and L. longiflora in the West 
Indies. Others are employed as medicinal agents, as L. syphilitica and cardhialis; 
and X. injiata in North America as an emetic and sudorific ; h. Caoutchouc is so named 
by the inhabitants of Popayan from the tenacity of its juice. It would be desirable to 
ascertain if the Indian species are possessed of any useful properties. X. pyramidalis, 
c.vcelsa, and others are highly ornamental, and well worthy of introduction into the 
gardens of England.

98. CAMPANULACEiE.

M. Alphonse De Candolle, in ‘his Monograph on the Caynpnnuka;, which, for com
prehensiveness of views combined with minuteness of detail, is quite a rnoflel for such 
kinds of work, treats of this order as a tribe of a more general one, which embraces, 
the foregoing and two following orders. Campamilacea are well known from the 
different species of Bell-flower being so common in European fields and gardens. 
Indeed, they prevail chiefly in the temperate regions of both hemispheres, as in tbe 
Oriental and Mediterranean regions, the mountains of Europe, Caucasus, and the Altai, 
the frontiers of China and Siberia, N. America, the Cape of Good Hope, and New 
Holland; a few^specie.s iu South America, St. Helena, and Senegambia, in the Burmese 
territories, and the islands of the Indian Archipelago. Of the three hundred and eleven 
species belonging to this order, only thirteen are found in intratropical countries, or as 
M. A. dc Candolle expresses their di.stribution in a general way, one-half of the whole
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are found in Europe and temperate A sia; a fourth of the remainder at the Cape of Good 
Hope; and the rest dispersed throughout the other parts of the world. Dr. Wallich's 
Himalayan species are fourteen in number: to these must be added seven new ones in 
the author’s collection, and probably many more remain to be discovered in the 
unexplored portions of the Himalaya.

M. A. De Candolle has made the interesting remark, that with only a single excep
tion, all the species belonging to genera which open their capsules by lateral pores, as 
C rm p o m d a  and its allies, are found in the northern hemisphere ; while those which, like 
W ahteuhergia  and the genera grouped round it, open their capsules at the apex, chiefly 
inhabit the southern hemisphere. Thus in the Himalayas we have several species of 
C aiupanula, and one of S p m p h a n d ra  {S. stplosa, nob.), of which the other species are 
found in Crete and Caucasus. The former genus we have seen is common in the plains 
and mountains of the northern hemisphere ; some of its species found in these mountains 
are allied to their northern congeners, a.s C am panu la  a r is ta ta  from Peer Punjal to 
C . I'nvfolia, and C . s p h n t ic u  to this and to C . rn tiu id fo U a , while C . la tifo lia  is found in 
these mountains a.s well as in Europe, Cauciisn.s, and Siberia. C . canescais, which 
differs considerably in habit, is the only species found both in the mountains and the 
plains of India; C. C ashn icriana , nervosa, evolvulacea, and anagallu ides, are the other 
new species; C . c a r n o s a , '^ ^ \ , { W a h k n b e r g ia  ovata , Don) is removed from the order by 
M. A. De Candolle.

Of those chiefly inhabiting the southern Iieinisphere we Iiave a species of C epha- 

lostigma on the banks of the Irrawady; the two other species of the genus being 
found on the banks of the Senegal. A W ahlenberg ia  (TK. dehiscens) is found in 
Silhet, and another, W . a g res lis , in Nepal, where, we know according to locality 
other tropic-like plants exist; both these belong to the same section of the genus, as 
all the Bengal, Cape, and Australasian species. W . ccrvicina  is found in Egypt, as 
well as in Western Africa. C odom psis, of Dr. Wallich, is a new genus peculiar to these 
mountains, allied on one hand to C anarh ia , found only in the Canary Islands, and on 
the other to C a m p a n /im a a , discovered by M. Blumc in .lava. Of this I have been 
fortunate enough to obtain two new species, C . ro tu n d ifo d a  and o va ta , both figured in 
this work. Cadonopsis tb a la c tr ifo lia  of Dr. Wallich, Glosocornia t in c r a  of Mr. Don, 
has been reunited to this genus by Mr. Bentham, for the reasons assigned in the 
following communication, in which he has also favoured me with specific characters of 
the two first species.

C odnnopsis o v a ta ; ramis sterilihus lircvibtis filiformibus oppositc-fiilioAs, floriferis ercctis .iltoriK'- 
paucifoliatis apicc iiudis unifloris, foliis subsessilihus ovatis basi conlatis pubescentibiis, calycr 5-fitlo, 
corolla tubulosa ampla, antheris glabris muticis.—Tab. 69, fig. 3 {<7) a flower with part of the calyx 
and corolla removed; (Ji) capsule, (c) vertical, (cZ) transverse section, and (e) the \ alves of the same.

Hub. Cashmere. Itoijlc.
Codoiiopsis tha lic .tr ifo lia  (Wall, in Roxb. FI. Ind. p. lOG) raniis stcrilibus brevibus filifonnihns 

opposite-foliosis, floriferis ercctis altcrnc-paucifoliatis apice nuclis unifloris, foliis ininimis petiolatis 
roiiifonnibus puberulis, calyce 5-fido, corolla tubulosa ampla, antheris extus villosis apicc mucronulatis. 
G lnsocomia te n era . Don. Prod. FI. Nepal, p. 15S.

Ilab. Gossaiiithan. W a llic h . On
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“ On a close examination I do not nud in either of these plants (which are very closely 
allied to each other in habit and character), those peculiarities which have been 
described by Dr.Wallich and Mr. Don, and which induced M. A. Dc Candolle, in his 
excellent and elaborate monograph of Campanulecs, to exclude the C. thalictrifoUa x\ol 
only from the genus, but from the order altogether. The leaves of the slender sterile 
shoots, which are in fact simple and opposite, have been mistaken for the leaflets of a 
compound leaf, as mentioned by Mr. Don, and the supposed free ovarium proves also to 
have been an illusion. The whole of the part which contains the ovula is perfectly 
adherent, and the apparently free part is but a conical apex, dehiscent indeed at the 
maturity of the fruit in three septiferous valves (as in other Codoiiopsides), but con
taining no placentte, and tliercfore forming more properly a part of the style, than of the 
ovarium. The irregularity of the calyx and corolla is but very slight and often scarcely 
licrceptible, and the character derived from the hairy and inucronate anthers is of no 
importance, and moreover exists in one only of the above two species, which certainly 
cannot be separated from each other.’'

The following are the other C nm panulncecK  figured in this work, of which, as well as of the other new 
species, specimens have been sent to M. A .  De Candolle.

C odonopsis  r o tu n d i fo l ia ; caule ascendente voliibili, foliis alternis quandoque oppositis mcmbranaceis 
lajviter pilosis subtus glaucescentibus rotnndatis crenatis, corolla campanulata pallide ccerulea-—Tab.62. 
fig. 2. (<!). corolla spread ou t; (6). flower with the corolla removed; (c). transverse section of capsule; 
(d). a dower in which the calyx and corolla are divided into six lobes.

Hab. Thi.s new and very distinct sj>ecies of C odonopsis  belongs to M, A. De Candolle's first section 
and is ;dlicrl to both C . v i i id i s  and p u r p u r e a . The stamens alternate with tlie lobes of tJic corolla, and 
the filaments are iinly a  little broadej- at the b.a.se. The flower, with the senary division of its parts, is 
interesting, as showing the alliance of this genus with C a n a r in a , near which it lias been placed by M. A, 
Dc Candolle.

C a m p a n u la  C a s lm e r ia n a  ; caule asccndcntc velutino-pubesceiite, foliis caulinis scssilibus oblongo- 
ovatis subevenatis Lntcgrisve, raniis axillaribus floribus erectis solitariis terminatis, calvcilnis veUitino- 
pilosis, corolla campanulata lobis calycinis triplo longioribus.—Tab. 62 fig. 1. (//). a flo'ver with the 
corolla removed.

Hab. Kioonthul in Cashmerc.

99. STYLID IE^.

This order forms a portion of the characteristic flora of New Holland, but two species 
of Stylidium very similar to certain intratropical ones of that country were found by 
Kcenig (.S', uliginosum) in Ceylon, and (A. Icndlum) in Malacca. Two additional species 
are enumerated in Dr. ^Yailich’s catalogue, S. Wightianum from the Peninsula, and S. 
Kiinthii from Silhet, showing, as in many other instances, the spreading of species into 
congenial climates beyond W'hat at first appears the natural limits of an order.

100. GOODENOVIEiE.

This is another of the families of plants almost peculiar to New Holland, and of 
which a representative is found in the Indian Flora in Scavola of the tribe Scavolca of 
Mr. Brown, but formed into a distinct order by Dr. Lindley. The species S. Kanigii and 
Taccada are natives of the coasts of the Bay of Bengal and of the Peninsula. The

former
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former also of New Holland ; the rest of the genus being found in the Moluccas, New  
Holland, and the West Indies. Pentaphragma {Phyteuma, Roxb.) begonifotium. Wall.
N. 1315, is referred here by M. A. De Candolle.

101. EPACR IDE^.

This is a third family with the peculiar distribution of the two former, but of which 
no species is found within the proper limits of the Indian Flora, though one is described 
in the Flora Indica, ed. Wall. 2. p. 301. This is Lcucopogon Malayanus of Dr. Jack, 
found abundantly on the small hills of the island of Singapore, as well as on Mount 
Ophir, elevated 4,000 feet, and situated about thirty miles from Malacca. It is 
remarkable as forming an exception to the general geographical distribution of this 
order, and is interesting for the remarks long ago made by Dr. Jack on this subject, 
and which corroborate the views taken in this work respecting the distribution of 
the Indian Flora. Dr. Jack remarks that “ Singapore, situated at the extremity of the 
Malay Peninsula, and forming as it were the connecting link between Continental 
and Western India, and the Islands of the great Eastern Archipelago, partakes of this 
character in its Flora, which exhibits many remarkable points of coincidence with the 
Floras of both regions. I have had occasion to observe resemblances between its 
productions and those of the northern frontier of Bengal on the one hand, and of tho 
Moluccas on the other, while the present connects it with the still more distant range 
of New Holland.” Ft. Ind. I. c. from M ai. MUc.

102. VACCINACEiE.

Tills order, distinguished from Ericea, with which it was formerly combined, by its 
inferior ovarium and succulent fruit, is chiefly found in North America, but also in 
Europe, Siberia, and Japan, with a few species in the mountains of Mexico, South 
America, and Jamaica; also in the Sandwich Islands and in that of Celebes. A 
sjiecies of Vaccinium is mentioned by M. Lcchcnault de la Tour, as existing on the 
Neelghei ries: and another by Dr. Wallich on the mountains of Silhet. The latter 
does not seem to have met with it further north, nor^havo I found any species in the 
part of the mountains which 1 have visited ; though the bilberry has been mentioned to 
me as having been found by travellers in the Himalaya, and from the general distribu
tion of the genus, as well as from its extending to Caucasus, it is not improbable that 
some species may yet be found. The genus Tlnbandia, differing from Vuednium chiefly 
in habit and a more elongated corolla, existing in the mountains of New Granada and 
the Andes of Quito and Peru, is also found in tlie Himalayas and Neelgherries. These 
were first discovered by Dr. Roxburgh in the mountains near Chittagong and Silhet, 
and referred by him to the Peruvian genus Ceratostmma. Dr. Wallich has removed 
them to Thibaudia, with which, as well as two of his new species, though differing 
a little in habit, they appear to agree in all essential characters, and should be united 
with it, even if a slight enlargement of the generic character be necessary. T. serrata,

Wall.
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Wall. Dr. Lindley has referred to Gayhissucia, and other species to Vaccinium, to which 
genus also certainly belongs Amb'omeda sympUdfolla, Wall. 1522, from theNeelgherries. 
The Thihaudias are all found on the mountains of Silliet and Pundooa, as on Chirra- 
poonjee. Trorri Silhet they extend to the coast of Tenasserim, where one species is 
found, and from that to Java, where tliere is also a species of Gaylussacia. Mr. Don 
has formed the Asiatic species into a new genus, Agapetes, from their ornamental nature.

The stems and leaves of Vaccbiacece arc astringent and rich in tannin; the flowers of 
many are highly ornamental, and the. fruit of most acidulous. Those of Bilberries and 
Whortleberries {yaccinium myrtilliis, &c.) are well-kpown, as are those of Cranberries 
{Oxycoccus palustris &x\dL vmcrocarpuvi) : all would succeed well in the Himalay'as.

From the Honourable Easulnilia Company’s collection of drawings fomecl under Dr. ^ ’̂̂ alliuh's 
superintendence, I  have been enabled to figure two very interesting plants belonging to this family, in 
Plate 79, but which, from my series having been previously completed, I  have been unable to number; 
though in binding, it  may be put in its proper place between Plates 62 and 63 . The two plants 
belonging to this group, first discovered in India, were referred by Dr. Roxburgli to tlie Peruvian genus 
C e ra tm te m m d , but subsequently by Dr, ^VaIlich to the Soutli American genus T h ib a u d ia , as the Javan 
.species have been bv Dr. Blume. Though there is some uncertainty respecting one of Dr. Roxburgh’s 
original species, that represented in Plate 79. fig. 1, is certainly his Ceratoiiteinma v a r ie g a tu , as marked 
oil the drawing, and agreeing upon the whole very well with the description, but not so well with the 
specimen T h ib a u d ia  v a r ieg a ta , No. 751 of the East-Indian Herbarium. But tlie drawing agrees also 
^erv veil with the general appearanoe, leaves, inflorescence and enrols of T .  se tig e ra , which differs 
however in having the peduncles ami calyx covered with setre, notwithstanding which Dr. Wallich 
asks if this species, Cat. No. 752, be T .  ■carirgnto’, var. ? It is evident, therefore, that well acquainted 
as be must be with that species, he can have considered the possibility of T .  se tig e ra  being a variety, 
only from its great resemblance to that p lan t; a point in which the drawing has been shewn fully to 
participate, as the flowers are tubular, somewhat ventricose, and contracted at the mouth; the 
lilaiTieiits short, anthers included within the corols, extended into tw'o long tubes, and the bases only 
projecting ? little (“ short appendages ” of Don), stigmaS-lobed, ovary and b^ny Swelled, many-seeded. 
I t  appears that this species agrees in all essential points with T h ib a u d ia , and in habit tlie speciesof 
that genus differ among themselves, especially with regard to the peculiar venation of some species ; 
and T .  c n iilia la ta  is described as having deinicnlated leaves (U. Don, Gen. Syst. I l l ,  p. 8G1). 
Dr. Roxburgh moreover desci-ibes the filaments as being sometimes slightly united at the base, and the 
antliers as united their whole length into a tube round the style. This is somewhat analogous lo wltat 
has been observed by Dr. Lindley, in his new genus C a v e n d ish ia , Ijelonging also to this family 
(Bot. Reg. No. 1791), named in honour of the Duke of Devonshire, one of the most munificent patrons 
of Horticulture. Three other species appear to belong to this genus; No. 752, T .  se tig era , from 
Pundooa; No. 753, T .  va cc in a cea , Cat. p. 235 ; v e r tiv il la ta , p. 22, from the same locality; and No. 
754, T .  lo ra n th iflo ra  from Tavoy, on the eoa.st of Tenasserim. Not having any of these species in my 
herbarium, and Mi’. Don being absent from London, I  referred to Dr. Lindley for his opinion on the 
subject, who, with liis usual liberality, has dissected the flowers of the T k ib a u d ia s  in his possession, 
and agrees with me iu retaining T .  v a r ieg a ta  in tliis genus; while some others, as T .  S p re n g e li i , Cat. 
No. 6298, he refers to V a cc in iu m , and T .  s e r ra ta . No. 6298, to G a ylu ssa cia . This is also represented at 
Plate 79, fig. 2, and though different from the plant named T h ib a u d ia  va cc in a cea , No. 753, wliich 
has smooth, laurel-like, subverticilled leaves, with setose peduncles and calyx: Dr. Wallich puts the 
query rc.spccting this species “ an hmc planta C e ra to stem m a  va cc in a ce a , Roxb,” and it certainly agrees 
in many piiiutswith Dr. Roxburgh's description; but in Dr.WalliclTs drawing, the berries are represented 
as 10-celled, with apparently onlv one seed in eacli; tlie corolla ventricose at the base and contracted at 
the mouth, and the stamens included within the lim b; and, ibcreforc, agreeing in all essential points 
with the character of G a ylu ssa cia . The whole of the species nre well ivortiiy the attention of any 
Botanist who has an opportunity of examining the flo'ver.s and fruit.

T h ib a u d ia
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T h i b a u d ia  v a r ie g a ta  (Wall. Cat. No. 751). Shrubby; leaves shining, coriatcous, broad-lanccolate, 
tapering towards base, snbdenticulate, short petioled, and generally crowded together; inflorescence 
axillary racemose, bracts small, calyx and peduncles smooth, flowers variegated with pink and red. 
C era to stem inn  va r ieg a ta , Roxb. I'l. Ind. II. p. 4113. J g a p e te s  va rieg a ta , Don. 1. c.—Tab. 79, flg-1- 
(o) a flower; (6) the same, with the corol removed and the calyx cut open; (c) the corol opened; (d) 
the pistil; (e) two anthers.

H a b . Pundooa Mountain. W a ll. Mountain forests near Chittagong, Silhet, and the Garrow Hills 
where it is called J a la m o o t, flowering in the cool season, when it is highly ornamental, with the seed 
ripening in July (Uo.rh.)

G a g lu ssa c ia  s e r ra ta  ( L in d le y ) . Shrubby; leaves narrow-lanceolate, serrate; acute, stiff, coriaceous, 
shining, short petioled and crowded together, especially towards the extremities of the branches; stipules 
coloured subulate, racemes axillary, many-flowered; flowers drooping, long pedicellcd, white tinged 
with gi'een, bracts small subulate. T h ib a u d ia  serra tn , YVall. Cat. No. 6299. A g n p e f.e s  s e rra ta , Don. 
—Tab. 79, flg. 2. (a) a flower; (5) the same, with the corol opened; (d )  an an ther; (e) transverse 
section of berry.

f f a b .  Chirraponjee, one of the Silhet mountains; in flower in February.

103. M ONOTROPE^.
This family consisting of the tribes Pgrolea and Monctropea, sometimes themselves 

considered orders, includes but few genera and species; and these nearly confined to 
the northern parts of Europe, Asia, and America ; but Monotropa, a genus common to 
the northern parts of Europe and America, has also species in the Himalayas. Of 
these one is considered by Mr. Don as identical with the American M . M orim iiam i; 
this is found in Kemaon, in the neighbourhood of Miissooree, and Kedarkanta; tlic 
other a smaller species, M . kumilis, Don, was obtained by Dr.Wallich fromGossaintlian, 
who includes both under his M . Nepalemis. ChimaphUa iimbellata is diuretic and tonic.

104. ERICACE/E.
T he Heath-tribe are so well known as ornamental plants, that it need only be stated 

that with generally monopetalous corollas, tliose of Ledum scarcely cohere, and that 
while others contribute a few, this order gives nearly the whole of its species to the 
gardens and green-houses of turope. This fact at once indicates that they are inhabi
tants of the cold and temperate parts of the world; and we accordingly find the species 
of the two tribes Ericece and Rhodorem distributed through Europe and North America, 
and along Siberia to Kamschatka and Japan. The heaths are known to be especially 
abundant at the Cape of Good Hope : a few species of other genera are found in the 
mountains of South America, in the Islands of Java and Mauritius, and the south of 
China. In Australia their place is .supplied by Epacridece. A few species are found on 
the Neelgherries and the Island of Ceylon, but several all along the Himalayas; so that 
we h'd-veEricacecE in the northern, and Vaccinacea' chieflj' in the southern parts of those 
mountains. Gaultheria ovalifoUa is found on the Neelgherries, G.fragrmitissimu  at 
Narainhetty in Nepal, and G. mimmularioides on Gossainthan ; of these the last is the 
only one I have found in the more northern portions of these mountains; but another 
species, G. trichophylla, figured with the former in pi. 63, is common on the Choor and at 
.lumnotri, a.s well as on the mountains surroundingCashmere. The species of Andromeda- 
arc five in number, A.formosa, lanceolata, villosa, and ovalifolia, all found in the moim- 
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tains of Nepal, and referred by Mr. Don with the Japan species to his new genu.s, P ia 'i s .  

The last is also found in the mountains of Sirraore and Gurhwal, with Dr.Govan's variety il' 
not distinct species, A .c o r d a ta ;  both are common at elevations of from 5,000 to 8,000 feet 
along the Mussooree Range from Dhunoultee to Budraj. The fifth species, A . fa i t ig ia ta ,  

closely resem bling^, kypno ides , lycopodioidca, and te tra g o n a , found in northern Eiirojie 
and America, and along Siberia to Kamschatka, has been formed with these into a new 
genus (CV«-,o'ejee) byMr.Don. Dr.Wallich obtained it from Buddrinath and Gossainthan. 
T have found it on Choor and Kedarkanta at elevations of from 9,000 to 12,000 feet, 
and liave obtained it from Kunawur. It may be seen in flower from April and May to 
June, according to the elevation, and is called seeroo  on the Choor mountain. It has 
been figured by Dr.Wallich, PI. As. Rar. t. 284, and repeated in this work, t. GB, 
on account of the interest it has excited in consequence of being supjrosed to be the 
only heath found in Asia. This was in consequence of travellers, especially Mr. Frasei', 
liaving mentioned that they had met with the heath in the mountains. Mr. Saimders 
(Turner’s Emb. to Tesshooloombo), probably alludes to the same plant. Dr. Govan 
appropriately calls it the heath-like Andromeda.

The species of R hododendron  found in the most southern latitude is J l .n o b i lc ,  Wall, 
found on Adam’s Peak, in the Island of Ceylon, and on the Ncelglierry mountains; 
the specimens from Kemaon belong rather to R .  h a rh a tu m  and ca n ip u n iila ln iu . This 
species is nearly allied to the well-known B o o ra n s  or R .  a rh o reu m , wJiich is foimd at 
the lowest elevations and in the most southern latitudes of the Himalaya, that is, from 
Chinaponjee and Nepal to the Sutlej, or from 25° to 32° of N . latitude, at elevations in 
Gurhwal of from 5,000 to 8,000 feet.. In the ascent to Mussooree, it is first met with 
above Jurreepanee, and presents a Imoad belt of large trees, which, when in flower in 
March and April, with every branchlet terminated with a bunch of large crimson 
flowers, forms one of the most magnificent objects in nature. The cold it experiences 
at the highest elevations is necessarily con.siderable in winter, but the ri.se and fall of 
temperature being .so gradual, it is better able to bear a greater <legree of severitj’- than 
the changes of an English climate. But even this, by careful management, it may be 
made to withstand; for I am informed by Mr. Anderson, of Chelsea, that some trees 
which were planted more than ten years since in the open air, have flowered this season 
in great luxuriance at the Earl of Winchester’s, at Ashridge, in Hevefordsliire. The only 
precautions taken were to place the plants, when two years old, in a sheltered situation, 
and to cover the ground in their neighbourhood with a thick layer of fern leaves in 
winter. There is a white variety of this species in Nepal, Kemaou,- and Sirmore, but 
it is not common. It has been figured by Dr. Wallich, from Sheopore, at an elevation 
of 10,000 feet, where the rose-coloured variety is also found, PL As. Rar. t. 128, and 
by Dr. Lindley, Bot. Reg. N. 1GS4, from Mr. W ell’s tionservatory at Redlcaf. R -  

e in n a r w m a m , is nearlyallied to R .  a r h o r e u m : R .  f o n n o s u m .  W ail., PI. As. Rar t. 207, 
is distinguished by its lepidote leaves and few flowers, and R .  b iirbn titin  by the seta 
surrounding the petioles and upper part of branches.

The
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The next most remarkable species is R . campanulatum, which forms a large, very 
handsome, straggling shrub, never found below 10,000 feet of elevation, and from that 
up to 12,000, on such mountains,as Choor, Urrukta, and Keclarkanta, as well as on 
Gossainthan. I have also received it from Peerpuiijal, and from Lippa in Kunawur. 
The flowers vary so much in colour, that Capt. Webb proposed calling it R. mutabile: 
I have seen it in flower on Keclarkanta in May, with its branches drooping on the snow 
which had hut recently melted away from about its roots. Its large pink flowers, 
smooth and shining leaves, with their rough and russet-coloured under surfaces, make 
this one of the most ornamental shrubs in these mountains. R.anthopogon and kpidotum, 
both figured in PI. C4, f. 1 and 2, are the species found at the highest elevations, 
extending beyond the limit of forest, or from 11,000 to 13,000 feet all along the moun
tains, fr<)m Nepal to Cashmere, and above 14,000 feet in Kunawur. These, as well as 
R. setosum, of which specimens are mixed with R . anthopogon, in the E. I. Herbarium, 
are allied to R . Lappomeum, Daui'icum, and ferrugineum.

The Kricace^ differ in the properties of the tribes EricecB and Rhodoreat; the former 
are chiefly astringent; some have succulent fruit which is edible, as Arbutus Unedo, 
GauUJwria Shallou, and procumbens; the latter, combining some degree of stimulant with 
the astringent properties, forms one of the kinds of mountain tea. Ajxtostaphylos Uva 
Ursi, though astringent in taste, is also considered diuretic; and Andromeda ovalifoUa 
is .said to be fatal to goats in the Himalayas.

The Rhodoreee abound more in stimulant and even deleterious properties. Thus, 
Rhododendron ponlicum, ym.vimian, ferrugineum, and chrysanthemum, are poisonous to 
cattle which feed on them, and in moderate doses are used in medicine, as for the cure 
of rheumatism, &c. Azalea procumbens, and Ledum palustre, are accounted diuretic, 
and l..lu liful\nm , being more stimulant, is used as a tea, under the name of Labrador 
tea, but determines to the head. Kalmia latfolia is accounted poisonous, and honey 
collected by bees from its flower is of a deleterious nature, as is that of Azalea pontica, 
which was fatal to the soldiers in the retreat of the ten thousand. In the Himalayan 
species. Rhododendron arboreum is more remarkable for its uses as a timber tree than 
for deleterious properties, though these remain to be investigated in this as well as in 
other species. The flowei's are eaten by the hill people, and formed into a jelly by 
European visitors. The leaves of R . campanulatum, being used as a snuff by the natives 
of India, are imported from Cashmere, under the names of (Cashmere
snuff), and burg-i-tibbut (Thibet-leaf), though easily procurable within the British 
territories. It is remarkable, that De Candolle mentions the employment in the 
United States, for a similar purpose, of the brown dust which adheres to the petioles 
of Katmias and Rhododendrons. The leaves of R . lepidotum are highly fragrant (hence 
R . aromotlcum, nob. Joum. As. Soc. 1. p. 467), and of a stimulant nature, and are 
imported from Caubul under the name Taleesfur; to this in Persian works mafur and 
mofiir hooz are assigned as Greek names. In the valuable Diet, de Mat. Med. of M.M. 
Merat and De Lens, w’e are informed that Talisafur is the Arabic name in Avicenna of 
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the Macer of the Greeks; (by the Asiatics the k lias been converted in to /, as in
Lycium, p. 63.) This, however, in all old authors, is described as the bark of an Indian 
tree. C. d'Acosta considers this is that called niacre by the Brahmins on the Malabar- 
Coast, of which the bark is useful in dysenteries; but this tree is unknown to botanists.

A n d ro m e d a  fa s l ig ia ta .  Wall. As. Res. xih. p. S9L. PI. As. Rar. t. 284. A .  c u p r e s s i fo r m is ,  D o n .  
Prod. FI. Ncp. p. 150.—Tab. 63, fig. 1. (a) anther doubled upon the filament, and appearing as if 
“ apice iu'istis duabus.” (IFa/L) {b) anther turned ujjwards, showing them as they are “  basi bisctosrF." 
{D o n .)  The flowers are always drooping and the fruit erect.

Hah. Gossaintban and Buddrinath. W a ll. Choor, Kekarkanta, and Kunawur. 9-14,000 feet.
G a u U h er ia  n u m m u la r io id e s . D. Don. Prod. IT. Nep. p. 1.50. Wall. Cat. N. 1524.— Tab. 6.3, fig. 2. 

(« f>) anthers seen from before and behind, (d) capsules, (c) the same, covered by the semi-baccatc 
j'alyx, (e) transverse section of capsule.

Ilab. Gossaintban and Kunawur. W a ll. Mountains near Barahat on the Jumna,
G- ir ic h o p h y lla ; cajspitosa; ramis tcnuibus procuinbeiuibus apice prsescrtim setosis, foliis parvis 

coriaccis ovatis acutis breve petiolatis margiiiibus minute serrulatis ciliatisque, floribus axilbiribus 
Militariis bi-bracteatis mitantibus.—Tab. 63, fig. 3—(a) a flower, with bell-shaped corol, coloured 
acute segments of calyx, and green fleshy bracts, (b) the same with calyx and corol removed, sliowing 
the ten stamens, (c) a pistil with truncate stigma, (d) anther .seen from behind, witli short broad 
tilanient, terminating on eacli side in a single born, (e) anther seen in front with both cells opening liy 
])ores at the ajiex. *

Hah. This plant is an inhabitant of cold and lofty situations, as Jumnotri, the top of Choor, and 
of the mountains surrounding Cashmere, and like many plants of such situations is furnished witli 
seta* on tlie younger upjier parts of branches, probably to protect them from the SL-\-erity of the cokl. 
1'hc calyx is adherent to the lower part of the capsule, becomes succulent, and forms an cilihle fruit 
in the month of September.

R h o d o d e n d r o n  le p id o tu m ; frutescens ; foliis ohlongis acutis, basi attenuati.s v. spathulati.s iit omni 
}ilantie juniore parte lepiclosis subtus ferruginei.s, floribus terminalibus solitariis vel 1-3 .aggregatis, 
segmentis calycinis rotundatis ciliatis, corollas tubo brevi, limbo pateiite votato, segmeiilis roKunUtis, 
filamentis lanosis.—E .  le p id o tu m . Wall. Cat. N. 758. G. Don. Gen. Syst. of Bot. 3. p. 845.—Tab. 
64, fig. 1. (1) flower, (2) the same, with the corol removed, (3) capsule.

Hab. Gossaintban and Bhuddrinath. W a ll. Choor, Kedarkanta, and Kunawur. v. supra.
R .  a n thopogon . Don. Prod. P I  Nep. p. 158. Wall. Cat. N. 759. G. Don. 1. c. (1) flower with 

salver-shaped corol, (2) corol opened, hairy within the tube, (3) flower with tlie corol remo\ ed.
Hab. Gossaintban and Sereenugur. W a ll. Choor, Kedarkanta, and Lippa, Stc. in Kunawur.

C. COROLLIFLOR^.

M. De Candolle’s great division of Calycifiora, concludes with the Ericacecc; the 
following families are included in his subclass Corollifiorce..

105. STYRACEiE.

This order, sometimes called Symplocineor, requires to be more carefully investigated 
and definitively settled, as it has sometimes been divided into almost as many orders as 
it contains genera, as Styracea., Symploc'mea, and HaksUicccE. Of the genera ISUjrax and 
Symplocos, the first is allied to MeLiacae, and the second to Tcnistraiiiiacecc. Scluepjui, 
sometimes placed here, has been removed to Loranthaccre.

The StyracvcE are chiefly found in the tropical parts both of Asia and America, and in 
both extending north, as a species of Styrax {S. officinale), is found in the S . of Europc> 
probably introduced from Asia Minor or Syria; and in the New M’’orld species of
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llopea, S tyrax , and Halesia, are found in Carolina and Florida; so we have species of 
Symplocos both at the base and at moderate elevations in the Himalayas.

The Indian species of Styrax  and Symplocos extend from the islands of the Indian 
Archipelago along the Malayan Peninsula to the forests of S ilhet; Styrax {Litho- 
carpus. Blume) Benzoin being found in Sumatra, iS'. serndata near Chittagong, and S. 
virgata on Chirraponjee. The species of Symplocos are also found in the Indian 
Peninsula, and extend from Silhet to Nepal and Sirmore. S. racarosa, found near 
Burdwan and Midnapore, occurs also in Nepal and Kemaon. S. HaTnihonianu, a nearly 
allied species, is found on the Central Range, S. pohiculaln. which varies so much 
as to seem to include more than one species, is common at Mussooree, Urrukta, and 
every where in the mountains.

As we have seen that there is no exact analogy of structure, so are we without 
general correspondence in properties. Storax, known in India by the name is
afforded hySty/'ax officinale in the Oriental region, and Benzoin hyS.Benzoin in the islands 
of Borneo and Sumatra. This in Bengal is called loohan, but in Northern India this 
name is applicable only to the produce of Boswellia thurifera. Benzoin is in Persian 
works on Materia Medica distinguished by the names Hnssce-ool-jaicee (Java?) and 
Hussee-looban (an Asa?). The species of Symplocos are remarkable for becoming yellow 
in drying, and some are used in dyeing; as S. racemosa, called lodh, much in demand 
in Calcutta, according to Dr. Roxburgh, as a mordant in dyeing red with munjeeth, 
llidiia {miDiJistu, Roxb.) corcUfolia. In northern India the same name lodh is applied t<i 
the bark of Symplocos panicidida, which is substituted for that of S. racemosa.

lOG. ILIClNEiE.

The Tlicincex, separated from Cdastrincic by M. Ad. Brogniart, as mentioned at p. 167, 
q. V . ,  arc placed here on account of their close relation to EbcnacecE. To the Indian 
species ought probably to be added a large dia;cious tree common at Mussooree ancl 
other parts of the mountains.

107. EBENACEiE.

Tliis order, named from the black and heavy wood for which the principal genus is so 
celebrated, ts allied to tlie foregoing and the following order, as well as to Oleacece, and 
as lias been stated at p. 132, also to G nttiferx. They are chiefly found within the tropics 
of Asia and America, with a few species spreading north; as Diospyros Lotus to the 
N. of Africa and S. of Europe, and some species into the United States. Southwards 
we have Royemi at the Cape of Good Hope, and species of Cargillia, Diospyros, and 
!\raba, in New Holland. In India there are only species of the two last genera. The 
.species of Diospyros, with Aluba buxifoUa, are found in the islands of the Indian 
Archipelago, and in both the Indian and Malayan Peninsulas; Diospyros extends to the 
mountains of the Central Range, and from Silhet, along the foot of the raoimtains to 
Nepal, and the Dcyra and Kheree forests.
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Of the species of D iospyros, D .  K a k i is stated by Dr. Roxburgh to be common to 
Nepal, China, and Japan. D . Ebenaster is a native of Ceylon ; D . mdanoxylon  and 
chloi'o.vylon, o f the mountains of the Peiiin.sula. D . E m hyvp teri}!, found with them, 
extends from Silhet and Bengal neai' to the Deyra Doon along the foot of the mountains: 
and D . montana to the borders of the Ruenka Lake, near Naim. T>. cordifolia .seems to 
be common in every part of India : Zind D . tonaitosa , first described by Dr. Roxburgh, 
from the northern parts of Bengal, extends to the Kheree jangle, and the foot of the 
lower h ills; the same .species appears also to exi.st in the Central Range. T). Roylei, 

Wall. Cat. N .4134, is a nearly-allied species, which 1 found growing in abundance 
near Acljeeghur and the Bisrumgunge ghaut; it is interesting as an indication of the 
nature of the little known Flora of Central India.

The genus Dinspyj-os is noted for the heart-wood of so many of its species becoming 
of a black colour, and affording the Ebony of commerce. Though that of the Mauritius 
yielded by D . E b a u is  is reckoned the best, some of verv good quality i.s obtained 
from the Indian species, as, according to Dr. Roxburgh, from the Ebenus of Rumphius, 
3. t. I. from D . Ebenaster, and D . mdanuxylon, the Ebony-tree of Coromandel. It 
is also afforded D . tomentosa^rs^d. Roylci. The timber of other species though not 
black is of excellent quality. Some of tlie species are also noted for their sweetish, 
clammy, and .subastringent, though edible, fruit, as E>iospyros L otas  in the N . of Africa, 
and D .K a k i  in China, so m ln d ia . D .chloroxylon , m danoxylon, racemosa, and tomentosn ; 

the fruit of the last is in Northern India called meetha tendoo. That of D . Enihnioptcris  
iglutinosa, Roxb.j) is particularly viscid, and well-known in Bengal, where it is called 
gab, for its uses in paying boats. The unripe fruit is very astringent.

lO S . SA PO T E ^.

This family, named from a fruit of the \Lest-Tudics, is chiefly found witliiii the 
tropics of Asia and America, with species of Bamdin extending into the United Slates, 
and of Siderod’ylon to the N. of Africa. A species of the former genus is also found at 
the Cape of Good Hope, and several genera and species in New Holland. In India 
are found the genera Chrysophyllum, Sidcroxylon, Mhnusops, and Bassia. Tiic two last 
spread from the Tropical Islands into India on the nortli, and JUimusops into New 
Holland on the south. It is more than probable that a species of Bassia occurs in 
Africa. Species of Skkro.vylon are more widely diffused, as they occur in New  Holland 
as well as in theN . of Africa and theW'c.st-Indie.s, wiiere Clirysopihyllum is found as wcM 
as in South America.

The Indian Sapotecc .spread from the Islands of the Indian Archipelago along the 
Malayan Peninsula to Silhet, and from that to Nepal, where Bassia hutyracca i.s found, 
as well as in the neighbourhood of Alraora. B . laiifolia is probably indigenous in the 
Central Range, and is common in the northern, as B . longifolia is in the southern 
provinces of India. Mhnusops Elengi and Kauki may be seen every where in a 
cultivated sta te: the former. Dr. Roxburgh only found once in a wild state on the
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mountains of the Rajamimdry Circars. The species of Chrysophyllutn and Sideroxylon 
are confined to Silhet and the Peninsula. Dr. Roxburgh states with respect to Achras 
SapQta, that plants from China and from the West-Indies do not differ from one another. 
It was succeeding well in the Saharunpore Botanic Garden.

M any of the plants of this family are known as affording edible fruits in different 
parts of the w orld: as Achras Mammosa, the American Marmalade. A. Sapota and 
Zapotilla; the different kinds of Star-apple or Chrysophylhim, especially C. Cainilo. 
Tlic kernels of Theophrasla Jussicei, are made into a kind of bread in St. Domingo; 
those of hiocarpus edulis are eaten in the Molucca Islands. The bark of several species 
of Achras is astringent, and u.secl as a substitute for Peruvian bark; so in India the 
bark of Jfii/uisops E kng i is astringent, and used in Native medicine, as is that of both 
Bassia lal'ifolia and longifolia. Alhmsops Kauki yields a gum like many trees having 
astringent bark, while its fruit is of a sweetish taste, and much eaten by the natives of 
India. That of J /. Eltngi is less so, but the tree is highly valued for its fragrant 
flowers and the deep shade thrown by its highly ornamental, smooth, and shining 
leaves. The fruit of Chrysophyllutn acuminatum, like the Star-apples of theWest-Judies 
and of Western Africa, is greedily eaten by the natives of Silhet. (Roxb.)

But the common species of Bu6sia, li. ItUfolia and longifolia, are much the most 
valuable in an economical point of view, a.s besides yielding parts useful in medicine for 
their astringent or emollient properties, their wood is valuable as timber, and a gimi 
exudes from their bark. The fleshy, bcrry-like flowers, are eaten either raw or are 
dried (when they are described as tasting like dried grapes) and then roasted. Those 
ot />’. latifolin <>r the Mahwa Aludhuca') tree are, moreover, subjected to fermeit-
taticui, and liavc a powerful and chcaj) spirit distilled from them; which is that 
principally drank in some parts of Norlhcm India. The seeds also yield oil on 
expression. B . hnigifulia, or the Illupei tree of the Peninsula, is also celebrated for the 
cpiaiitity, as well as the uses to which, like that of the Alahwa, it is applied; being 
used as a substitute for that of the Cocoa-nut in cookery, as lamp-oil, and for making 
soap. But the most remarkable produce is that of the Fulwa or Phulwara, Bassia 
hulyraci a ; the Butter or Ghee tree of the Almora and Nepal Hills, which is of a delicate 
white colour, and of the con.sisteiicc of fine lard, but without any disagreeable sm ell; 
it i.s highly esteemed as a liniment in rheumatism, contraction of the limbs, &c., 
and when used by natives of rank i.s frccjnently impregnated with some fragrant atr. 
Tlic tree very much resembles Ti. lutifoUu, but may be distinguished by its much less 
fli'sliy corols and more numerous stamens. It grows on the southern aspect of the 
Almora Jlills, flowering in ./unuary and i![)enuig its fruit in August. The kernels, 
al)Out the size and shape of almonds, are easily extracted from the smooth chestnut- 
coloured ])cricarps, when they are bruised and rubbed up to the consistency of 
cream, and subjected to a moderate pressure in a cloth bag. The oil concretes imme- 
tliately it is expressed, and retains its consistency at a temperature of (Roxb. 
A.s. l!e.s. viii.)

A resem-
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A resemblance between the floras of parts of Africa and India has frequently 
been pointed out (v. p. 157); it is interesting to find there a product analogous to that of 
the Fiilwa, in the Shea or Butter tree of Bambarra. This is described by Mungo Park 
as procured, by means of boiling water, from the kernels of that tree : and as being of 
the consistence but of a richer flavour than the best butler. According to Mr. Park, 
“ the appearance of the fruit evidently places the Shea tree in the natural order of 
Sapotece, and it has resemblance to the Madhuca tree, B asshi latifolia, described by 
Lieut.-Col. Hamilton, As. Res. 1. p. 300.”* It is probably this substance which is 
mentioned in Persian works, under the names kaw ind  and sheerhmig, being described as 
a concrete oil like fat, produced by the fruit of a tree of Yemen and Abyssinia. 
Mr.Park describes the Shea butter as forming an important article in the food of the 
natives, supplying every purpose of oil and butter; and states that the growth and pre
paration of this commodity seem to be among the first objects of African industry, as 
it forms one of the main articles of their internal commerce.

It miglit al.so become so in India, where its congeners thrive so well: or the culti
vation of the Fiilwa might be extended, or acclimated in the plains; as a tree 
introduced by the late Colonel Pleydell into his garden at Saharunpore lived for several 
years, and only died when six or eight feet high, on being transplanted, in consequence 
of the site of the garden being changed by Colonel Bird. But the M alnca  appears as 
worthy as any for extended and profitable culture in dry and barren parts of the 
country, as long ago recommended by Lieut. Hamilton (As. Res. 1. c.), especially as its 
produce, being independent of rain or irrigation, would yield a crop even in times of 
famine; for the same reason the Carob tree has been recommended for cultivation 
at p. 165. The dried flowers, the oil, and the spirit of the M ahw a, all form articles 
of commerce, and the timber is of excellent quality for some parts of ship-building; but 
in India, as formerly in England, according to the editor of Evelyn's writings, “ men 
are not planters but destroyers of wood, without thought bf the future.”

109. MYRSINEAi.

The Myrsineae, called also Ardisiacecc by some botanists, have been shown by 
Mr. Brown to be related on one hand to SupoUcc through Jacquinia, and on the other to 
PrimnlacccE, though they differ much from the latter in habit. 31. A. Do Candolle in 
his late review of the order (Lin. Trans, xvii. p, 95), has suggested an analogy witli the 
distant order of Rhamm ce, and has stated the difficulty which arises from the genus 
MiEsa {^BcEobotrys) having a great number of seeds, as in many Pvhm dace(r, and an 
inferior ovarium, as in the well-known and anomalous genus Sam olm , but thinks it

best

* Mr. J3roMi), in the A p p . to  Denham  a n d  C la p p er to n 's  Travels, p. 239, state?., tliut the only jilant of this 
family in the Ilorbariarv. is  the. fljicoilania, or Butter-tree Oi Soudan. The 'poeimen, though verj imperfetl, 
he h.as identilied w ith the specimens oi'M. P u rk ’.t ShcMree in the Banksian Hirharium , “ VVhetlu’r this p lant,' 
Mr IJ. adds, “ is rcully a Bassia is not equally certain : and the seed at least aiirecs better with V iie lln ria  

p a ra d o ta  of the young’or Gartner {C a rp a l, ta b . 205,) than with that of B a s s ia  figured by his father.” (De Fruct. 
et Sera. PI. t 104).
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best to include among Myrsine<e the tribe of Mcesea, and inPrimulacea that of Samolcee. 
With regard to their distribution, he remarks, that they grow commonly on the hilly 
and mountainous regions of the hottest parts of the globe. None have yet been found 
beyond the 39th or 40th degrees of latitude, viz. in Japan. The ISO known species 
are distributed as follows: 112 in Asia and New Holland, 48 in America, and 20 
in Africa; that is, at the Cape and in the Islands. Of the above, 36 species are found 
in India.

Of the genera occurring in India, Myrsine and Ardisia are common to Asia and Ame
rica, and the first exists also at the Cape, Azores, Canaries, China, and Japan.
Kmhdia, and Mcisa. are found in the Indian Archipelago and the Burmese territorie.s ; 
the first, also, indeed the same species, 2E. fragrans, spreads to New Holland, is 
ci)mmon in the Delta of the Ganges, and the coasts of the Peninsula; whence it has 
been well-figured by Dr. Wight {Bot. Misc. Supp. t. xxi). M asa  occurs also in Arabia 
and Madagascar. Choripcieilum is a new genus formed by M. A. De Candolle of two 
jjlants, one from Nepal and the other from the Indian Peninsula. Myrsine, M asa, 
Avdtsia, and Emhdia, are found in the Indian Peninsula and Silhet, whence they spread 
uluiig the foul of the mountains to Nepal and the Deyra Doon : the two first alone ascend 
the mountains in this northern latitude; but Aj'dwia is found on the Silhet mountains as 
well as on tlic Ncelgherries.

Ardi.sia {sulaitucca, Uoxb.) hinnUis, Vahl, already the most widely-diifiised species of 
tlie l.imilv, is that wtiicl) runs I'urtlicst north, being found in the forests below Nairn; 
and F.utbdia (Jdamara ? Ilam.) pirta. Wall. 2302, first found at Goalpara, extends north 
even to below Sabatlioo, along the so frequently alluded to tropic-girt base of the 
llimuiaya. Here also occurs 11. rohusta, first found on the Rajmahl Hills. In ascend
ing we are deserted by all, except species of Myrsine and M a sa ;  of the former 
A/, biftiria, semiserrata, and a new specie.?, M . acuminata, nob. are found as high as 
Mussoorce, witli M asa argentea and AI. indica; the last is also common about 
Suliunsudhara.

The proj>erties of AJyrsinea are not well-known, but some of them afford wood of 
gr>ocJ (jualitv, though sinail. M. A. De Candolle has observed in them a “ disposition to 
produce a resinous substance, wliich appears as dots or reservoirs in different parts of 
the plant, ctiiefly in tlie leaves, flowers, and berries." Tlie berries of Embdia Ribes 
are collected in the Silhet district, and mixed with black pepper by the small traders 
in tiiat article, and the fraud is a.«sistcd by their being possessed of some degree of 
j)ungency (Roxb.), wliich M. A. De Candolle ascribes to the quantity and some 
jmculiar quality of the resinous substance. The berries called bae hhining are, however, 
also collected for medical use, as they arc considered by the Natives in the northern 
jirovinccs to be cathartic and anthelmintic ; those of K. robusta are substituted for them 
un<ler the same name,a.s we have seen is done with Syniploeos fordeukita for S.racemoaa. 
Cathartic properties are also ascribed, and it is to be remarked, by people unacquainted 
witii the natural affinities of plants, to Afyrsitie bifaria, wliich is used in India under 
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the name 7namis-rohiinec. It is frequently called Box  by Himalayan travellers, from 
its general resemblance to that common ornament of English gardens.

no. oleacEtE.
The Olive tribe so favourably known by one of its species having been dedicated 

to Minerva, and having become the symbol of peace, is sometimes united with the 
Jasmines; at others the Fraxinea are separated from them either under this name or 
that of IMacc(T. It may therefore be inferred, tbat though closely allied, as proved 
according to M. De Candolle, by their grafting on one another, yet there are some 
ditfcrences of structure, which may account for the difierences of climate in which they 
are found.

Thus, Species of the genera found in the Himalayas at moderate elevations, as Fraxi- 
mis, Llgustrum, and Si/riiig/j, form some of the most common plants in Europe: the 
first occurring also in great numbers in North America, the second in China, and 
the last in both Persia and China: while Linocicra {Chionanthus, Roxb.), occurring 
only in warm countries, os the West-lndie.s and the Mauritius, is found in India, in 
Silhet, Ceylon, and both the Indian and Malayan Peninsulas. Chondrof-'pcnnion is a 
new genus found in the last and near Chittagong. Olea is not only the best known 
genus, but that which has the mo.st extensive distribution, being found as far north as 
tlie South of Europe, southwards at the Cape of Good Hope, ami j]i N ew  Holland; 
eastward in China and Japan ; and we-stward in the Canary Islands. So in tJic 
Himalayas we have species of the genus extending from the Sutlej to Silhet, and along 
the Malayan Peninsula as far south as Cape Rochado. The genus, however, seems 
opposed to great extremes of heat or* cold, as I have only seen species in sheltered 
vallies and at moderate elevations in the Himalayas; as O.glniuUdifcrci at Suhansudhara 
and the valley leading to Kuerkoolee, as well as near Jurreepance; and O. ferruginea 
in the valleys of the Jumna and Sutlej: 0 .  probably also occurs in such
situations, as it extends from Keniaon to Silhet and Penang. O. compacta, grandijlora, 
and rohusta {Phyllprai, Roxb.), are the otlier Himalayan species, the last found on 
Chirraponjee and the Morung Hills. The Himalayan Lilac is found in Kemaon, and in 
Sirmore on the Suen range and the banks of tiie Giree and Jumna rivers. Of the 
Himalayan Ashes, Fraxinus jioribunda is found in Nepal, and F. zanthoxylokks in 
Kemaon, as well as on the northern face of the Himalaya near Meeroo in Kunawur.

The bark and leaves of some of this tribe arc bitterish and astringent, as ai'e tlie 
capsules of the Lilac, hence some have been employed in tanning leather and others as 
febrifuges. The flowers of some are fragrant like those of their allies the Jasmines; 
those of Olea frugrim s  are used by the Chinese for flavouring their tea. The timber of 
many is of very good quality in India, as in other parts of the world. Some of the Ashes 
arc remarkable, like the Sugar maples to which in some respects they are allied, for the 
sweetness of their sap, which on concreting by exposure to the sun is so well known 
as Manna. O f this several kinds are known in India; 1st, the best, called shcerkhisht.
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is said to be procured from a tree of Khorasan, perhaps a species of this very genus: 
2d, Toorunjbcen, the produce of Alhagi Maurorum, v. p. 194 : 3d, Guzunjbeen, of a 
Tamarisk, p. 214;. and 4th, shukhr-ool-ashur, produced on Caloiropis procera, or a 
kindred species (v. Asdcpiadtcc) ; and 5thly, one kind is mentioned as being obtained on 
an umbelliferous plant.

But the Olive alone is of much importance, and this so much so, as to have been called 
by one author. “ a mine upon earth it is remarkable, too, for a peculiarity adverted 
to when treating of the Melias (p. 143}, for containing oil in the fleshy part of its 
pericarp, instead of, as is usual, in the kernels of the seeds. Like the Manna ash it 
flourishes only in the warm and even arid parts of the world, as the South of Spain and 
of France, in Sicily. S 5Tia, and the North of Africa; or as the Baron Humboldt has 
stated it, “  the olive flourishes between the parallels of 36’ and 44°, wherever the 
annual temperature is from 62°.6 to 58°. I, where the mean temperature of the coldest 
niuntii i.'i not below from 41° to 42°.8, and tliat of the whole summer from 71°.C to 
73°.4.’’ But as from the recent travels of Mr. Bov^, we learn that the olive thrives 
successfully in Egypt, it is evident that it is capable of bearing a still greater degree 
of heat, and yet yielding a prolitablc crop ; for Delile states, - as already quoted at 
p. 163, “• It'S vigiies, Ics olives et les roses, contribuent a la richesse de Fayourae,” 
which is nearly in the latitude of Cairo, and the mean annual temperature of Cairo is 
76°.3, tliat of suniiner 85°. 10, and of winter 58°.46. It is probable, therefore, that the 
olive niiglit be successfully cultivated in tlie north of India, which corresponds with 
Cairo in latitude, agree.s in many respects with Egypt in climate and vegetation (v. p. 
1.59— 161), and where, by ascending the mountain-side, any degree of temperature may 
be obtained for varying and insuring success in our experiments. Besides, the olive 
appears to have been originally introduced from Asia into Europe, and is well-known 
to tlie Arabs and I’ersians by tlie name zuctvo/i, derived apparently from the Hebrew 

• zait (Harris's Diet.). It has grown for many years in the open air in the Calcutta 
Botanic Garden, .so far .south as to be just within the trojiic.

O lea  f e r r v i j in e n  : fu liis coi iace is la n ce o la t is  m u c ro n a tis  su b tu s  fe m ig in e is , r am is  ro tu n d a tis  cinerei.j, 
ravc'iiiis a x i i la r i l iu s  p a iiic u la t is  im iltif lo r is .— O . c u s p id a ta . W a ll .  C a t. n . 2 817 . T a b , 65. fig. 1 . (a ) corol 

; (//) ca ly x  a n d  b ifid  s tig m a  ; (c )  d r u p e s ;  (d )  o n e  tran sv e rse ly , a n d  (e) lo n g itu d in a l ly  d iv id e d ; 
{ / p )  si‘C(! trausverM 'lv  a n d  lo n g itu c iin a lly  d iv ided .

Ilab. Hanks of Jumna and of Sutlej, near Turaiida.Dr. Wallich's tjuei'y (0- saliva ?) iiaving induced 
me to lliink that bis plant must be clisliiict from mine, I regret the plate having been struck off before 
I discovered that they were tlie s.amc.

Syringa Emodi; (Wall. Cat. n. 2831) friitesceiis ; foliis latis obloiigis utinnque atCenuatis apice 
ipiandcujue obtusis rcticulato-veiiosis junioribiis subtus albesccntibus.—Tab-65. fig. («) corol opened; 
(5) calyx and bifid stigma; (c) capsule; (/) seed seen in front; (e) laterally.

Hal). Kcmaoii versus Himalavanum. Wall. Suen and Kedarkanta abi^e the Giree and Jumna rivers.

111. JASMINE-^:.

The plants of this family were formerly united with those of the preceding, but 
have been separated by Mr.Brown and form a very natural group, distinguished, among 

2 M 2 other
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Other characters, by the want of symmetry between the number of the stamens and those 
of the divisions of the calyx and corolla. In this respect they serve to connect the 
preceding with the following, and some other orders in which a like want of corres
pondence i.s observed.

The Jasmines are found in small numbers in Tropical islands, in Africa and South 
America, as well as in China and New Holland; but in great numbers in the East-Indies, 
whence they extend into Arabia and Pek'ia, aji^ from that to the South of Europe, 
where J . fruticosum  is found, as vvell as J . odoralissimiim, introduced from the Island of 
Madeira. J. qffidnak has become so naturalized in the gardens of England, that we 
cannot believe it, as generally suj^posed to be, a native of India, as we know no other 
instance where a .slirub from the plains or southern parts of that country has become 
acclimated so far north : but the common name of the Jasmine in tlie languages of 
Europe indicate their origin from the Arabic name Yasmetn. J . <^ra}id[ih>nnn i.s the 
most nearly allied species, and tbi.s nourishes in the liottest parts of India ; Dr. WailicJi 
has, however, obtained .specimens from the mountains of Kemaon, wliicli he has 
referred to tiiis species, and which are very similar to some I have gathered on such 
mountains as Dhunoultee, Suen, Acharaucia, Kcdarkanta, and Urriikta. Those T have 
been in the habit of considering as J . offichmle, a.s it is not usual to timi the same shrub, 
common in the plains and at 7,000 and 8,000 feet of elevation in 80° of N. latiuide. 
The other mountain species are J. (lispernnim, found in Nepal, Kemaon, and at 
Mussooree, and which I found in great abundance in deseeudiiig from Becluir-bagli on 
the Stien range to the Giree river. The other mountain species arc yellow-flowered, 
a s / ,  pubigenim, Don., and chrpsanthemoidcs, nob., as well a s / ,  naninn,
allied to / .  huniile, which descends from Mussooree to the Dcyra Doon ; in the latter 
are also found / .  hirsiitum and orbo)xscc7is. The species most commonly cultivated in 
gardens are / .  chrysanthemum and grandljlonm. J .  laurifolhnn from (;ihirra]K)oiiiee i< 
highly ornamental, and / .  Zambac is remarkable for frequently exhibiting .several • 
corols, one contained within the other, with the innermost only occasionaliy bcaiing 
stamens.

Nyctantkes arbor trislis or Ilursingiiar, cultivated in cv-ery garden, with the native 
site of which Dr. Roxburgh o-xpresses himsell' as unacquainted, i.s extremely common 
along the foot of the mountains which skirt the Deyia Doon, ami may be seen for 
several hundred feet above Ilajporc in the ascent to Mussooree. ] liave also met will; 
it further north on the Suen Range in the descent to the Giree. Dr. Wallich al.̂ o 
found it in a wild state near the banks of the Irrawaddy, on the hills near Prnme ; and 
as there can be no doubt about this specie.s even to the most sceptical, it affords a verv 
satisfactoiy instance of tRc extensive distribution of tiu; .same species along the base of 
the mountains, even when separated by 12° of latitude, or from 1S° to 30°.

The Jasmines, like tlie Olives, though in a less degree, arc possessed o f a sliglit 
degree of bitterness in their leaves, but arc conspicuous for tlicir delicate fragrance, 
which is, however, of so evanescent a nature, as only’ to be fixed by tlie flowers being

immersed
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immersed in some of the finer of the expressed oils. The Hursinghar scents the 
gardens with its delightful perfume only during the night, covering the ground in the 
morning with its short-lived flowers, which being collected like those of the Chuviheke, 
are strung on threads and worn as necklaces, or entwined in the hair of the native 
women. The tubes of the corols are moreover dried and used for dyeing an orange 
colour.

112. POTALIACE^.

This small order, pointed out by Mr. Brown (Tuckey’s Congo, p. 449), has been 
established by Von Martius, and is allied to both Afocynea. and. Loganiea, and is, like 
the latter, found in the tropical parts of Asia, Africa, and America. The species of 
Fagreca are found in the Islands of the Indian Archipelago, in both the Indian and 
Malayan Peninsulas, and at the foot of the ramifications of the Himalaya, in the forests 
of Silhet. The properties of the plants of this genus do not seem to have been examined ; 
those of Polaiia are bitter and acrid.

113. APOCYNEiE.

The A}ioajiiccc, remarkable for abounding in milky juice, are allied to the preceding 
as well as the following order; by the celebrated Jussieu, indeed, they were united 
with Asclcpiddca:. Botli are allied lo Rubiaccu- and Gcntianctv, from the former of which 
they are distinguished by their superior fruit, and from the latter by tbeir minute 
embryo, double ovaria, and milkiness, and from both by their contorted flowers.

The Apocynea' arc chiefly found in the tropical parts of the world, as in Asia, Africa, 
Aiiiciica, and New Holland, where many of them form trees of considerable size; 
hut like many other tropical families, they extend in small numbers, and in a herbaceous 
state, beyond the strict limits of a tropical climate. Thus we have Apocymim in Siberia 
and N. America, Vinca in the latter as well as in Europe ; Amsonia occurs in Japan, and 
Cat-ixaa as far soutli a.s the Cape of Good Hope. The Oleander, Neriam odaram, which 
I was delighted on first rocogni2 ing, growing wildly luxuriant on the banks of rivulets, 
at the foot of the .Valin Hills, is found in similar sityations, or on the sides of water
courses in Syria, Egypt, and Barbary, and in the South of Spain, on the banks of the 
Guadalquivcr.

In India they chiefly jircvail in the Peninsula and the southern parts of the Bengal 
Presidency, as the forests of Siihet, from whence they e.xtend to those bounding 
Nepal, and southwards into the Burmese territories and the Malayan Peninsula, and 
lii'Ui that into the Islands. These belong to the genera Beaumontia, Holarrhena, 
Cn/pt'iUpix, A!xtoni(i, Wiiloughidti, Mclodiuus, Iluntcria, and Ophio.vylon. Urccola is 
cuiifliiccl to the Malayan Peninsula and Sumatra, and does not extend further
north. Valhris, Wrightia, Carkifi, and ,Slryc/inos, extend from thence into New 
Holland, wlierc are also found Farsonsici, and Tahernctmontam, which also occur as 
well !!s Echitc.s and Cerbera in both India and America, Strophanthus is common to

India
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India and Africa, as are Ichnocarpus and Carissa found at the Cape of Good Hope, 
and S lry c h m  in the Island of Madagascar.

The genera and species which extend furthest north in the belt of forest arc- 
Echites macrophyUa, Ilolarrhata pubcsccns, Ichnocorpus frograns, Cryptvlcpu rtliculata, 
Wrlghtia moliissima, Taberiianwnlana coronaria, and Alstoyiia scholaris, the last occur
ring as far nnrtli as Mirzapore, in the state of a handsome tree, and probably still 
further, as there is a specimen from Dr. Govan marked A. cuneata in the E. 1. Her- 

'barium, which does not appear to be more than a variety. Those found also in the 
open plains are Carissa Carandas, Ichnocarpus frutescens, Vallaris dkholoma, and Vinca 
parvijlora. 1 have riot observed any of the family at any great elevation in the mountains, 
but Gardncra referred here has one species G. angvstifoUa in Nepal, G. ovata in Silhet, 
and G. Watlichii, in the Indian Peninsula.* Many of those from the South succeed well 
in Northern India, as Wrightia coccinca and tinctoi-ia, the -first ornamental for its flowers 
and ii.seful for its timber; the other, indigenous over a tract of 1,000 miles, is 
valuable for llie indigo of the best quality which is jdelded by its leaves, and is recom
mended by Dr. Roxburgh for cultivation, because less de[)cndent on rain and irrigation, 
and being a perennial which grows freely and throws out shoots rapidly as they are cut 
away. With these many S. American trees have become perfectly naturalized, as 
Cerbera Tbevetia, Allamanda cathartica, and Elumieria acuminata ; the last I have seen in 
a luxuriant state in the garden in the Pinjore Valley.

The Apocynece abound in a milky juice, with which some acrid principle is frequentlv 
combined, rendering the whole suspicious and many highly dangerous; but owing tu 
the absence of this acrid principle, the milk of some is of an innocuous nature, as 
exemplified in the Milk-tree, or Hya-bya, of Demarara, referred to this order and 
called Taherncemontana ufilis by Mr. Arnott. {Lindky, N a t. orders, p. 214.)

This milky juice is frequently of a tenacious nature ,and abounds in Caoutchouc. 
Thus, in Sumatra, Urccolo elastica yields that substance as a Vii/iea does in Madaga.scar, 
and birdlime is prepared from the Voacanga; as in India from sj^ecies of Ficus, some of 
which, especially F. elastica, yield Caoutchouc. It is, probably, owing to the prcsciicc 
of this principle, that some of'the species arc, in this and the kindred family of 
Asckpludece idnebted for the tenacity of their fibre, as Neriuvi piscidium, Marsdeuia 
{Asekpias, Roxb.), tenacissima, &c. Willoiighhda edulis also yields Caoutchouc, but of 
indifferent quality (Roxb.) Several yield good timber, as Wrightia coccinca, whicli fur 
its lightness and strength is used in making palanquins in tlie So\ith, wliile in tlic 
North of ludia that of W. mollissima is used by turners; Holarrhena pubcscciis [konra), 
yields light wood, and species of Strychnos some of superior quality. Tlic baik of 
some is astringent and febrifugal as that of Wrightia antidyseulerica, called Cune.'si.

aiul

* T his genus wi-s refeirod  by D r. W ailich  Co Lognnka: (FI. In d . cd. W all, 1, |i. 400), b u t siib,-'equi'iitl\ 

considered as a d is tinc t o rder (v . Cata logue). J t  has been referred  by D r. L ind lcv  to  Apocynna:, .and forms tin 

section Gardiierece o f  th a t o rder, in  th e  “  C onspectus Regni V eg e tab ilis” o f  4 'on  M artins,
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and which has been introduced into European practice. Both the bark, and seeds 
have long been employed by the Asiatics, and are the Tiwaj and lissan-ool-asufter of the 
Arabs, who assign to it the Greek name of andursaroon. The Hindoos call it induijuo, 
and distinguish the seeds by the name of indurjuo shereen (mild),^from those of 
Holarrhtna nntidysenttrlca pubcscens, which they call indwjuo (bitter). The
name koora, applied in different parts of India to these three plants, the two last being 
substituted for Wrightin antidysenterica where this is not indigenous, is evidently the 
Cora or Cura of Crist, d’Acosta {Cludus. F.x'ot, p. 265), of which the Malabar name he 
infomis us is Curodapala (Codagapala? Ainslie Mat. Ind. 1. p. 88), a tree with pinnate 
leaves and milky juice, of which the bark is much used on the Malabar Coast in aifec- 
tions of the bowels. Ichnocarpas frutescens is one of the plants sometimes used as a 
substitute for Sarsaparilla, and Ophioxylon ncrpentinum has derived its specific name 
I'rom its employment in snake bites ; by Dr. Horstield it is described as febrifugal and 
a valuable remedy in various disorders.

The presence of the acrid principle, however, in a greater or less degree, renders 
many of the Apocyiuve highly dangerous, as the Olcarider, known from ancient times ; 
as it is the v.?icv of the Greeks, corrupted in India into sirmi, as dufic, its name in 
Avicenna, is }>rubably a corruption of Daphne. Nerium pisddiu7n,'RoKh. also contain.s 
a principle dangerous to fish in the water where it is washed, for the sake of its tough 
fibres. Vi)icu parviflora is applied in India as an external stimulant in cases of 
lumbago. Some of the .species of Plumieriu are used in diseases of the skin; and 
otlicrs, as F . acuminala, alba, and obtusa, rank in Java as purgatives; probably in 
con.sc(iuencc of their acrid nature. The Ctrberas are, however, of a much more dan* 
gcrous nature, though the leaves of some are also employed as purgatives, as ,of 
C. Thevetia and M anghus; but the seeds of the latter arc described as narcotic : and 
C. Tanghbi {I'angh 'uiiu veniuifera. Pet. Th.), the Tanghin tree of Madagascar, is so power
ful -a poison, that a single seed is said to be sufficient to destroy twenty persons. 
(Bot. Mag. 2908.)

The different species of Strychnos have appeared to some authors to differ so much 
in properties from the vc.st of the Apocynea, as to rendsjr advisable their separation into a 
<listinct order, whicli tliey call Strycbncce; but there is little difference in this respect 
between these and lliose last mentioned. Thus, like some of the Cerberas, the seeds 
of Slrychnos Ku.r Vomica, aud of S. Ignatii, and of S. Tieutc, one of the kinds of 
Upas, are powerful ])oisons ; the first, from its excitant properties, is in moderate doses 
ein[)loyed in medicine, especially in palsy of the lower extremities; while the second, 
called in India papeda, is by the Hukeems considered in small do.ses tonic, and is 
employed by them in cholera, as is another powerful poison, the root of Aconitum fcro.v. 
The Ku.r Vomica, called iu India Koochla, is the Azaralchee or Adarachi of Avicenna ; 
tlie wood of the tree is described by Dr. Koxburgh as exceedingly bitter, and used to 
cure intermittent fevers and the bites of venemous snakes: so in Brazil the bark of 
6'. pxcudo-tjuina is described as being the most powerful substitute for Peruvian bark :
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in .Tava, according to Dr. Horsfield, S. colubrina is so employed; and in India a fourth 
kind of Strychnos called Naga-Musadi (Roxb.), is employed for the same purposes. 
The seeds of <S'. potatorum, Nirmulee of natives, are sold in every bazar for the purpose 
of clearing muddy water. Bitter almonds are said to be employed in Bgypt for the 
same (lurposc, as those of the Kola are in Africa. Notwithstanding the poisonous 
nature of the seeds, the pulpy part of the fruits of some species is eaten by the natives 
of the countries where they are indigenous, as tliose of S. iumeua in Egypt, of 
S. pseudo-guina in Brazil, and o i S. potatorum in India, and even that of S. N tw  Vomica 
by birds. (Roxb.) To these exceptions to the general hurtful nature of this order must 
be added, Mclodinm monogynus, and Willoughbda edulis in India, Carissa cdidis in Nubia, 
and the Cream fruit of Sierra L eone; all of which yield edible fruit, while that of 
Carissa Carandas is also eaten in India and made into a jelly forms the best substitute 
for that most commonly employed in Europe.

114. ASCLEPIADEiE.*

The plants of this family having been separated by Mr. Brown from Apocynece, on 
account of the peculiar nature of their sexual apparatus, necessarily partake in the 
affinities of that family, and have much the same character though a wider range of 
distribution. Thus, though we find them in abundance in the tropical parts of the 
world, they also occur in considerable numbers beyond their limits, as at the Cape of 
Good Hope and in New Holland, and to the North in Europe, Siberia, North America, 
and Japan.

At the Cape there are numerous species of Siapelia, so in the drier parts of the 
Peninsula, which, like the arid parts of N. India, \vc have seen to resemble the Flora 
of Africa,* we have species of Cara/liona, Boucerosla, and IlUchinia, which were 
formerly referred \oStapdia. On the arid banks of the Jumna, w'hich has been shewn 
to be the limit to which the plants extend having a resemblance to the African Flora, 
we have D am ia cxtaisa, and from tltence extending to Umballa, a large town in the 
plains to the N .W . of Saharunpore; the other species of the genus being found in 
Egypt and Arabia. Leptadenia spartium I found on the banks of the Jumna, where it 
had before been found by Dr. Hamilton; the other species being found in t';c 
Peninsula and in tropical and Northern Africa. Pmtatropis microphylla, of which the 
first species w'as mentioned by Mr. Brown in Salt’s Abyssinia, and Hanidesmus indicus 
occur in the same situation with Calotropis liamilUuiil of Wight, which was considered by

Dr.

* The Indian plants of this family having been described and piiblisbed by Dr. Wight, in Iiis “ Contributions 
to the Botany of India,” it is necessary to observe, that his names are those which have b̂ een adopted in thi» 
work; and as Dr.Wight has given a copious list of Synonymes, uinlsr each of tiic older plants, little difficulty 
will be experiencedin ascertaining tiiose previously described. The Author feels much indebted to Dr. Wight 
for having described the A sclep iades in his collection ; and all Botanists must do so, for his liaving undertaken 
so difficult and numerous a family as the Indian A sclepiadc^, of which rnuny no doubt still remain to be 
discovered, as there appear to be several undescribed species among the late General Hardwicke’s Dravrings.
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Dr. Hamilton to be identical with the Persian C. proccra- C. gigantea is chiefly found 
in the Peninsula and Bengal.

The genera found in the Southern parts of India, some of them extending into the 
Indian and others into the Malayan Peninsula, with some of the same species common 
to all these situations, are such as Dischidia, Sarcolobus, Fmlaysonia, Goniostemma, Physo- 
stehna, Raphistemma, and Toxocarpus. Pcntasachme ^vAPterostdma are found on the 
Silhct Mountains, and Rrachyhp’u  on the Neelgherrie.s; Iphisia is found on the latter 
and tlie Himalayas.

Of genera common to other parts of the world and India, but confined to its Penin
sula, we have Sarcostemma and Secamone, both of which are found in Africa and New 
Holland; the first also in S. America. Of those which are peculiar to India, and extend 
from the southern to the more northern parts of that country, are Heterostemma, of 
which the species, very irregular in structure, are also so in distribution, as one is 
f<»und in the sands of Tanjore, and the other two species in N ep al; of these, one,
H. alula, extends to Mussooree: Streptocaulon spreads from Singapore aud the Indian 
and Malayan Peninsulas to Nepal and the Deyra Doon; the same species, S. calo- 
phyUtwi, is found in Nepal and at Suhunsudhara: Orthanthera, a new genus formed 
by Dr. W ight, has been found near the Hetounda and Kheree Passes, and in the 
forests of Rohilcund: Pergularia, found also in China,* extends from the Indian and 
Malayan Peninsulas to the neighbourhood of Nahn. P . odoratissima being most 
comnioii in the southern, and P . pallida in the northern provinces of India. The 
genera which are common to India and New Holland, and which also extend to the 
most iiortlicrn limit of the former country, are Marsdenia, G ym nm a, Oxystelma, Tyla- 
phora, and Jloya : the two last are also found in Java, the first both in the West-Indies 
and Syria. Ccropcgia has a very wide distribution, being found in the West-Indies 
and North America, at the Cape of Good Hope, in Madagascar, and from the southern 
to tlie most northern parts ol India, where it also ascends the mountains, as some 
species do the Silhet and Pundoa Mountains; C. elegans is found at 6,000 and 7,000 
(ect of elevation on the Neelgherries; C. Wallichii exists at similar heights, though in a 
move N. latitude, at Mussooree and Simla, as well as Ipbisia Govauii, Marndcnia Roylei, 
Tyb'phoi'a Icmrrima, and Iloya longifoiia; the last i.s also found on Sheopore and / / .  
linearis on Chundragbiry. Two species of Eriopetalian are found on the arid slate hilLs 
near Doungee, and the third was found by Dr. Hamilton at Gorukpore. Gymtiemii 
.‘fylceslris is common to the Peninsula of India and the neighbourhood of Canton; 
G. lingenfi extends from the fi>rests of LowerA.-^sam to the Kheree Pass, and Tylophara 
paucijlora from the Peninsula and Bengal to Suhuusudhara. The genus Cynanchum is, 
perhaps, the most widely-diffused of the family, being found to the South in New 
Holland, to the Ea.st in China, with a few species at the Cape of Good Hope, and in 
the North of Africa, it also extends West as far as Mexico and the Andes of Quito; 
sjiecies are found every where in Europe except Great Britain; and from Astraehan to 
Siberia and Dahuria. So in Indiawe have species in the Malayan and Indian Peninsula.--, 
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also from Silhet and Chirraponjee lo Nepal, and from that to Mussooree and Simla, 
as well as in Cashmere, whence I have received a specimen of C. Dalhousia, found also 
in the two last-mentioned places: on the northern face of the Himalayas or in Kunawur, 
three or four species are found, as C. auriculatum.-, Kunawurense, and Roylei, with 
Holostemma Rbeedii, at Turanda, which is in the valley of the Sutlej.

The Asclepiadee, like their allies the Apocpnea, abound in a milky juice, which is, 
however, less acrid in nature, as a greater proportion of the family are innocuous, some 
edible, several useful as medicines, and few known as poisons. It is more than 
probable that Caoutchouc is contained in several, as Cynanchiim ovalifolium, according 
to Dr. Wallich, (Asclep. Herb. No. 82) yields excellent Caoutchouc at Penang; the 
tenacity of some species may be owing to its presence, as of Alarsdenia taiacissima, 
employed for bowstrings by the Mountaineers of Rajmahl; the fibre of this plant and of 
Urtica tenacissima were the strongest Dr. Roxburgh ever met with. Another plant of this 
family, Orthanthera viminea, attaining a height of ten feet, is also remarkable for the 
length and tenacity of its fibres. This grows luxuriantly along the foot of the moun
tains, and its long, straight, leafless, slender, and wandlike stems, point it out as 
seemingly well suited for rope-making. Like the Apocyne<z here also some plants 
yield indigo of excellent quality, Marsdcnia tinctoria, found in Silhet; and as the 
plantation, like that of Wrightia tinctoria, has the advantage of being permanent, it 
might be well suited to some parts of India. Oymncma tingtns is also used in dyeing.

Of the innocuous plants may be mentioned the Stapelias of the C ap e; Gyvimina 
{^Asdepips^ lactiferum is said in Ceylon to yield a mild and copious milk ; Sarcostcmma 
hrevistylum {Asdepias adda and aphylla, Roxb.), a milky juice of an acid nature which 
is taken by the natives to quench their thirst. (Roxb.) Cattle eat the roots of Oxystdmu 
esculentum; wild hogs those of Ceropegia bulbosa (Wight), and men every part. 
(Roxb.) So Pcrgularia eduUs and Periploca escuknta are described as being edible; 
as Asdepias stipitacea and spiralis are said by Forskal to be in Arabia. Owing, however, 
to the presence of an active principle, some of the species are employed in medicine, 
as Asdepias dccumbens and fwicroJA, for diaphoretics in America: so in India Tylophora 
{Asdepias, Roxb.) ashmatica has been considered an efficient substitute for Ipecacuanha, 
and an excellent remedy in dysentery. Hemidesmus /adieus {Asdepias pscudaxarsa 
Roxb.) is considered by the medical officers on the Coromondel Coast as an efficient 
substitute for Sarsaparilla in the cure of Syphilis, Scrophula, and cutaneous affections, 
while Secamone emetica (Periploca emetica, Retz.) probably contains a greater proportion 
of the acrid principle, as it is emetic in its action, as are Asdepias curassivica and 
ybicetoxicu/n, Cynanchum tomentosum, 8cc. Others, however, of the Asclepiadece act as 
purgatives, as Cynanchum A rghd , of which the leaves are employed to adulterate Senna: 
Cynanchum monspeliacum, said to yield French, scammony (F^e), as Periploca Secamone 
(Secamone of Prosper Alpinus from the Sukmoonya of the Arabs), does that of Smyrna, 
Asdepias syriaca is acrid and caustic, and Periploca grceca is described as being acrid 
and poisonous.

Valuable
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Valuable as it is probable that some of this family will prove'as medicinal agents, 
the M udar, Cahtropis{Aschfias,kv.(di.^ gigantea is the only one that has yet attracted 
any attention in Europe. This has long been employed as an article of the Indian 
Materia Medica, by the native practitioners, with their many other very efficient remedies. 
It is called Arlta  and Akund  in Sanscrit, and Ashur by the Arabs; it is the AA' and 
M udar of the Hindoos, to which Jumakioos is assigned as a Greek name. From the 
united testimony of Europeans and natives, there is no doubt of its being a powerful 
alterative in leprosy, elephantiasis, &c. (v. AinsUe, Afat. Ind. 1. p. 436.) From this plant 
Dr. Duncan obtained “ that singular substance Mudarine, which possesses the property 
of «oagulating by heat, and becoming again fluid on exposure to cold.” Wight, I. c. 
Another, but a less known product, is obtained on the Madar, or some nearly allied 
species, probably the Calotropis procera of Persia: this is a sweetish exudation formed 
on the plant in consequence of the puncture of an insect called gultigal; the 
substance is called sukkur-ool-ashur, and tf/r or mudar-he-skukur (sugar). The species 
most common in the Northern provinces, and nearly allied to the Persian C. procera, 
ks Calotropis Hamiltonii, of Wight, which obtains among the natives the same "names 
as C. gigantea: it possesses also many of the properties of that species, as I have proved 
from prescribing it in cases of incipient leprosy and cutaneous affections, in the civil 
and military hospitals at Saharunpore.

It is much to be desired that these experiments should be repeated and othens 
instituted, on the plants of this as well as of other families, for I have no doubt that, 
with a diminution of the prejudice in favour of things brought from a distance, it will 
be found, that India is capable of producing, and does produce, many as efficient as 
those which have to raako a series of voyages before they can be brought into use. 
For it must be allowed, that the climate is favourable for the production of drugs of 
the most energetic nature, as may be witnessed in the N iw  vomica, the Acomtum fero.v, 
Opium, Bhang, Datura, &c. among narcotics; Croton Tiglium, Jatropha, Castor-oil, 
Turbitli, and Senna, as cathartics; among tonics and febrifuges, the Rohuna 
febrifuga), Kutkuiunja (Casalpinia Bonduc), which has long maintained its station 
in tlic Materia Medica of the East, witli the Gentiaiv Cheretta, Creyat, and several 
otliL'i's us bitters :*thc Catechu, Kino, &c. as astringents, and innumerable mucilaginous 
demulcents. It is improbable, therefore, that India should be deficient only in those of 
which the physical properties being- less obvious, and the effects on the human system 
less decided, require for their discovery and ascertainment nicer powers of discrimi
nation. But as numbers of the Medical Establishment possess the requisite qualifi
cations, it is to be hoped that some may be induced to investigate the properties and 
powers of tlie Indian Materia IMedica. The sensible properties will frequently yield 
considerable assistance, while the natural affinities of the plants will sliew the strong 
probability of their possessing much the same powers as some of their congeners: at 
least, the experience of the Natives will often give assurance to the inferences we 
may have deduced, and confidence in prescribing a new medicine, by attending to tlic 
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doses in which they themselves are in the habit of administering it. Chemical analysis, 
finally, will reveal the hidden principle, and enable us to dispense with the great 
mass of vegetable matter which is now prescribed for the sake of a few grains of 
energetic principle. Perseverance in such a course for a few years will not only 
encrease the present resources of medical officers wherever they may be situated, but 
by attaching a definite character to many of the articles they now employ, will give them 
value in Europe; ensure to some of them importance as commercial articles; and have, 
at the same time, a result not less important to a philanthropic mind, that of placing 
within the reach of the immense Native population, a better defined selection of efficient 
agents from their heterogeneous mass of materials than their scientific attainments will 
at present enable them to select. A result which will be appreciated in proportion 
to the improvement of the education of the Native Doctors now taking place under the 
auspices of Government; the effects of which will, in India as elsewhere, descend 
lower and spread wider with the lapse of years.

O r tk a n th e r a  v im in e a . Wight. Contrib. to Botany of India, p. 48. Tab. 66. f. 1.
Hab< Baeo of Himalayas, v. supra.
2. H o lo s te m m a  B r u n o n ia n a .  Tab. 66. f. 2.
I  regret that I  have been unable to find the specimens from wliich this very elegant plant has been 

drawn, and which I  have named after the illustrious botanist, Mr. Brown, who first threw light on the 
order to which it belongs, and to whom has been unanimously awarded, bv the botanists of Europe, 
the title first bestowed on Linneus, of “  Botanicorum Princeps.”

3. C eropegia  W a llic h iix  Wight, l.c. p. 32.
Hab. Nepal. W a ll. Bohooghat, in Kemaon. L in d sa y . Mussooree and Simla.

115. G E N T IA N E ^.
This family, so familiarly known by many of its species forming medicinal plants, 

as well as the ornaments of gardens, is “ allied on one hand to certain Apoegnece, and 
on the other to PokmoniacecE, and Scrophularima." Though all the species are very 
closely allied in structure and properties, they display the anomaly of some growing in 
very hot places, while the majority occur only in cold and temperate parts of the world.

The Indian species are about sixty in number, of about four-sixths of which there 
are specimens in the author’s collection. These Mr. D . Don has had the kindness to 
examine and describe in a paper read before the Linnean Society (3d Nov. 1835\ 
Gentiana and Swertia he has subdivided, and favoured me with the geographical distribu
tion of his new genera; whence it will be seen that here, as elsewhere, circumscription 
of character is not always accompanied by a more limited distribution of a genus.

The genera inhabiting the plains of India are, Erythrcea, Canscora, Exacum, and 
Skvogtea. The first, found in the south of Europe, north of Africa, and New Holland, 
occurs only in the cold weather; the others are peculiar to India. Exacu]n tetragonum 
extends from Silhet to Kheree; Mr. Don has united with it E . roscum, nob., Ic. ined.. 
256, from the sides of Kedarkanta, but which I consider to be distinct.

The other Indian genera arc CrawfunVia and Mr. Don’s AgathoUs and Ophelia, all 
found only in the Himalayas, with Sivcrtia and Eio'i/thalia, Don, of which the other
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species occur in Europe and the colder parts of Asia. Gentiana, Pneumonanthe, and 
Kricitlit, Don, are the other genera inhabiting the Himalayas, as well as the coldest parts 
of Europe, North America, and Siberia: the first is also found in Ludak, in New Zealand, 
Van Diemen’s Land; and with Ericala, in the Andes of Peru and Quito. Of the 
last genus, as constituted by Mr, Don, species are however found in the hot parts of 
India; as E . orhiculata in the Peninsula, and E . decemjida in the Kheree Pass. Haleniu 
is found in Siberia and the Himalayas, the United States, the Andes of Peru and 
<iuito: Mr. Don .states that they are perennials in the southern, and annuals in the 
nortliern hemisphere.

In addition to E rythraa, the genus Mitrasacme belongs to both the Indian and New  
Holland Floras, a species of the latter having been found by Dr.Wallich in Nepal. The 
genus .Mitreola occurs both in the Malayan Peninsula and Lower Assam.

The Maiyanthece are sometimes separated as a small family, and are distinguished 
I>y being alternate leaved, as is Sxvertia alternifoUa, nob. Here, as in other aquatic 
genera, we find the same species in every part of India, as Villarsia indica and cristata: 
a European specie. ;̂, V. xiyinp/iaoides, extends even to the lake of Cashmere.

Many of the same species spread all along the Himalayas, a,s several of Dr.Wallich's 
<-xist also in the author’s collection. Several are highly ornamental, as Sicertia spcciusa. 
W all., wliich spreads from Nepal to Cashmere. So are also S. cuiieata,''^Q\\., S. alterni- 
loliu, cicrulea, and pdiolata, nob., with Gditiana Kurroo, and the specic.s of Cruwfardia. 
The Chirntn, found in tlie Morung mountains, in Nepal, and in Kemaon, referred by 
Dr. Koxhmgli to Gtntiana, by Dr, Hamilton to Swtrtia (Wall. PI. As. Rar. t. 252), 
fbnnfi.1 into a nc-w genus, Hcnricca (Pull. Soc. Philom. 1824), has been referred by 
Mr. Dun to his A^aihntcs. W ith it also he has hinited a purple-flowered variety, or 
species i^Sxvvrtiu purpurea, nob., Ic. ined. 254, fig. 2), which is common on the Mussooree 
range. -1. {Sxvertia, nob.) alata, Don, i.s a species from the Choor mountain.

The ])lants of this family are so well known for their uniform and extreme bitterness, 
tliai it is unnecessary to say more than that the Indian species afford no exception to 
the rule. The Chirclta or Chirayita contains malic acid, bitter extractive and resinous 
mallei', gum, and some salts (v. Fee; and Battley in Wall, l.c.); it is much valued in 
India both by European and native practitioners for its tonic and febrifugal virtues, as 
it answers every purpose of GetituDia lutea. The cold infusion is recommended by 
Drs. Fleming and Wallicii. Several <ither species may be substituted for it. Ophelia 
[Swerlia, M’all.) ru/^iixti/ulia, Don, is so in Northern India, and called puharee (hill) 
chirctld, to distinguish it from the true or dukhunee (southern) chii'etth. Exacum tetra- 
L'oinnn is called ooda (purple) chirettu. The species of Canscora are all bitter, as is 
K niihraa Ro.iburgliii, Don {Chironia centaxiroidcs, Roxb.)

It lia.s lately been contended by M. Guibourt, as indeed from their references it 
seems to have been considered by many old authors, that Chiretta is the Calaxnu.s 
annxiaticu.s of the ancients. Considering that this is described by Theophrastus and
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Dioscoricles with the most fragrant and aromatic substances known in ancient times, 
placed also by the latter between Juncus odoratus Androyo^on Schtnanthus,kx\z\?)
and the Balsam of Gilead tree ; it appears at first sight improbable, that a
pure bitter of the tribe of Gentians should be the famed and fragrant Calamus odoratus 
(mAaftcf KpoixartTioe. Diosc. 1. c. xvii). The Persian authors on Materia Medica, who 
translated from the Arabic, give no Greek synonyme- for the ChirtUa, though almost 
every name in Dioscorides, as I have myself proved, may be traced out in their writings. 
But the Arabic name, they inform us, is kusb-al-zuri7'eh. Kusb, a reed or cane, &c. is, 
in Persian works on Materia Mcdica, especially applied to the bamboo, for which 
Kalamus is given as the Greek name, though in Europe an Arundo is supposed to be 
the Calamus of Dioscorides. Kush-al-sulikur is the sugar-cane, and kusb-al-zarireh 
the Cbiretta. Zarireh, in Richardson’s Dictionary, is translated wormwood; and 
zui'ir, a yellow dyeing wood, jaundice, &c. The meaning of the term applied to 
Chbxtla is therefore the bitter or yellow reed or Calamus; and the older commentators 
un the writings of tlie Greeks, finding a Calamus among the Arabs unappropriated, 
have supposed it to be Calamus aromaticiis; for the Casah-ul-dattrah of Matthiolus, 
{darrira of other authors), is no doubt the Cliiretta. My own opinion has long been, ami 
its probable correctness I hope on some future occasion to be able to prove, that the 
Calamus aroniaticus is the Androyogon Twaruncusu, or some nearly allied species yielding 
the fragrant “ grass oil of Namur.”

The accompanying description of the plants figured, 1 have been obligingly favoured 
M’ith by Mr. Don.

G e n i io n a  c o n to r ta  (H o y le ) a n n u a ; f lo rib iis  so lita riis , co ro lla  in fu n d ib u lifo rm i 5 - lo b a , lo b is  lin e a r! , 
ob long is  o b tiis is  ic s tiv a tio n e  con v o lu tis , d e n tib u s  ca ly c in is  la n c e o la t is  a cu m iu a tis , fo liis  c llijn ic is  o b tu s is  
5 -nerv iis  siibsesssilibus.— T a b .  68. f .  3 . (a )  c o ro l ; (/)) c a ly x  ; ( c )  p is til.

H a b .  M ussoo ree , n e a r  C a p ta in  D e b u d e ’s h o u se  a n d  th e  A b b e y - b i l l ; in  flow er in  th e  r a in y  season . I  

r e g re t  th a t  I  h av e  b e e n  u n a b le  to  f in d  m y  specim ens o f  th is  p l.an t, from  w h ic h  tlie  d ra w in g  by 
L u c lin u in  S in g  w as m a d e  w hen  h e  w as tiie re  w ith  me.

Pneumonauthe Kurroo; cau lescens, s iib iin if lo ra ; d e n tib u s  c a ly c in is  elongati.s s u b u la t is ,  coro lla  
c am p a n u la ta , lo b is  a e iit is , fo liis o b tu s is , r a d ic a l ib u s  c lo n g ato -la n cc o la tis , cau lim 's lin e .ir ib u s .— GenOnno 
Kurroo; (R o y le ). T a b . 68 . fig, 2 . {«) c a ly x  a n d  p is t i l ;  (ft) co ro l.

r ia b .  K 'le rk o o lee , M u sso o re e ; B u d r a j ,  S im la . H o o t used  in  m e d ic in e  b y  native^ , a n d  c a lle d  knrrou.
Kurythalia coronata; s u b a c a u lis ; f lo r iln is  a g g re g a tis , co ro lla  1 0 -lo b a , s in u b u s  lo b is  subm ejua libus 

ova tis  im ifo n n ib iis , fo liis  la n c o o la tis a c iitis  m a rg in e  carlilag iaei'^ .— Genliana coroinita. ( R o y le ) .  T a b .  68. 
f .  1 . ( a )  F lo w e rs  s u p p o r te d  b y  b rac ts  ; (ft) co ro l op e n ed  ; (c)  c a ly x .

H a b . K e d a rk a n ta , n e a r  th e  to p  o f  th e  P e a k .
Swertia alternifolia ; (R o y le )  fo liis a l te r n is ! c llip tico -ob lo tig is  u c u m in a t is  7 - n c r 'i i s  b a s i v a g in a n tib u s .

f lo rib u s vaccm oso-pan icu la tis, corolla? se g m en tis  e llip tic is  o b tu s is ,  g la u d u H s o r b ic u la ti s  c o n tig u is___

T a b . 67. fig . 2 . ( a )  A  flower.
I l a b .  K ed a rk a n ta .
S. cmrulea ; (R o y le )  flo ribus su b so li ta r iis , corolla.' segm entis o v a t is  m u c ro n u la ti s ,  g la n d u lis  lin earib ii.' 

d is ta ii tib u s , fo liis  in fe r io r ib u s  sp a th u la tis  p e tio la tis , su p e rio rib iis  c a ly c ib u sq u c  la n cc o la t is  o b tu s iu scu lis . 
T a b .  67. f. 1. (o ) A  f lo w e r ; (ft) segm en ts  o f  c o ro l ; (c) o f  c a ly x  s e p a ra te d  fro m  (c/) th e  s ta m e n s  and 
p is til.

H a b . S h a lim ar  in  C a sh m e re , a n d  on P e e r  P u n ja b
1 1 6 . S o L A N tJ . .
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116. SOLANEiE.
The Solanetz, remarkable for containiHg- many plants important as articles of diet, 

for their uses in medicine, or for giving rise to an extensive commerce, are allied in 
some respects to Gentianea, and in others to Scrophularinea. They are chiefly found 
in tropical parts of the world, though they exist also in small numbers in cold coun
tries ; so we have them equally in the plains and on the mountains of India. Thus, 
of the genera found in Europe, Atropa and Hposcyamus occur also in Kunawur on 
the northern face of the Himalaya : of the former, the species nob.,
is nearly allied to A . Belladonna, and of the latter, the species is the well-known 
Henbane, or Hyoscyamus niger, which is here found wild as well as in Europe and 
Cauca.sus. It has been supposed to be so in the plains of Northern India; but its seeds, 
are so extensively employed by the natives in medicine, under the name of Bunj 
(benj^, Avicenna trans.) that it is probable these may have occasionally escaped in the 
course of transmission, as theyare z\so Khonassanee tgwain. With these there
is in Kunawur, a new species of Solanum {S. laxtim, nob.), of a loose spreading habit. 
On the southern face of the Himalayas, there are a few species of this genus, as 
■V. lysimachioides and crassipdalum, with S. rubrum, and a species nearly allied to, i f  it 
be not only a  variety of S. Dulcamara on Choor; vi\ih Physalis angulata and Datura  

ferox, Linn., if  this be different from D . Stramonium, common in the mountains ; while 
Anisodiui luridus. Link, thePhysalisstramonifoliaoiHr.ViiLXWch, is found on Gossainthan.

This order, though numerous enough in genera, has the mass of its species belonging 
to the genus Solanum, which occurs in great numbers in the tropical parts of the world, 
but also extends nortli, as we have seen, in small numbers, as well as south, to New  
Holland and Van Diemen's Land. Of at least four hundred described species, only 
about thirty occur in India, and these chiefly in the southern parts, of which a few  
extend to the most northern parts, as the shrubby S. verbascifoUum, all along the foot of 
the hills to the Deyra Doon; in the open plains, S. indicum and Jacquini, are common 
every where, with the varieties of or species nearly allied to S. nigrum. The common 
.'pccics of Datura, D . fa s tim a ,  and ulba, are very generally diffused, as well as - 
Physalia nomnifera and angulata. The sevei'al varieties of Solanum Melongena, or the 
Egg-plant, arc every wliere cultivated in India and in Cashmere. Along with these 
may also be seen Xivandra, indica, very closely allied to the Peruvian species, N . pby- 
siitodcs, which the natives give as one of the kinds of Kaknuj; Physalin somnifera being 
(lie otiicr. In the arid country in the vicinity of Delhi, Lycium Europauni is found, 
which like the remainder of the species extends from the south of Europe into 
l)arts of the Oriental region and into Africa. There can be no doubt that the genera 
Datura  and Physalis are common to the. Old and New World, and therefore there 
would be nothing remarkable in the Capsicum also being so, were it not unaccountable 
that a plant so universally employed by even the poorest natives of India, and consi
dered almost an essential of their diet, should be without any other Sanscrit or Hindu 
names '.mirckia and mirch) than those assigned to the common Pepper, with the
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adjuncts of red, green, See., at least no Sanscrit name is assigned to it by Dr. Carey in 
the Flo?-a ImVicd. Dr. Ainslie gives m ircha, bnt this is also assigned to P ip er nigrum. 

Mr. Brown has long ago remarked (Congo, p. 472) that “  the fact of Cupsicnm fr u -  

t e s e e m  being a native of Asia, seems to be set aside, merely by the appellations of 
7'chiUi and Lada Tchilli, as given to it in the Malay Islands ; Chilli, either simply, or 
in composition, being the Mexican name for all the varieties and .species of this genus.” 
The Capsicum, however, is now very extensively cultivated everywhere, both‘in the 
plains and mountains, and forms one of the articles of export from the latter to the 
former; but from this no argument can be drawn, as the same would apply to the 
common Tobacco, an undoubted native of America; but all may be adduced, as well as 
the Potatoe, coming fast into use, as strong arguments against the so frequently stated 
unchangeable habits of the Hindoos.

The contain so many well-known narcotic plants, that the whole may be
considered of a suspicious nature; though to this, there are, no doubt, many excep
tions, whether the result of the secretion of a smaller quantity of active principle in 
proportion to the mass of inert vegetable matter, or to the increase of the latter, in 
consequence of cultivation. Thus the large fruits of the Egg-plant and Tomato are both 
eaten, as the Potatoe, after being subjected to heat, which probably destroys some 
portion of deleterious principle in all, as it no doubt does in the last, as well as in the 
Cdisava. Some of the specie.s of Physalis, or winter Cherry, are subacid and edible; 
others are considered narcotic; and though the herbaceous parts of some of the 
Solanums arc used as a pot-herb, Dr.Wallicli has mentioned his witnessing the case of 
an ollicev, who suffered from the narcotic powers of one of these, which had been 
employed as an ingredient in a soup. A bitter principle is secreted by Soluimm pacudo- 
quina, as well as in the calyx of several species of P lipsa lii. The fornier is in Brazil 
employed as a substitute for Peruvian bark, and the Capnicums are well known for the 
acrid and pungent principle they secrete.

But the great mass of species, as before stated, are possessed of narcotic propcrtie.s, 
as may be witnessed in Atrupa Bdladunnu, D a tu ra , Hi/oi'Cifai/ms, and some of (he 
Sulanums; the pow ers tif which arc supposed to depend on the presence of the Alcaluids, 
Atropine, DaUirine, Uyo^tcyamme, Solanlnc. The same properties are observed in 
Solandra, Jaboro.sn, M andragora, N icandra, Physnlin , C edrum , Sec. Several of the 
family are employed as narcotics by the Imkeems of India, as Henbane {hiuij), D a tu ra  

{jo^vz-mubiU be. methel'), the seeds of which are frequently employed in India for 
poisoning. Solanum nigrnui {aniih id .salib'j, P hysa lis  nonmifera /?«;/), Nicandra  

ivdica [kahnuj, al kakntgi, Alkekengi, Auct.j, though there is some doubt whether this 
may not have become a substitute for Phjjsalis somnifera.

In the introductory observations, it has been stated that in the cold %veather of 
Northern India, or from October to March, the annuals of Europe, whether used as 
vegetables or as medicines, could be successfully grown : while in the mountains, the 
same plants found a congenial climate from April to October. Accordingly, at these

stations
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stations in the respective seasons. H e n b a n e ,  D a t u r a  S tr a m o n iu m ,  and N k a n d r a  in d ic a ,  

were successfully grown, and afterwards converted into extract for experiment, and 
subsequently for the Medical Dep6ts. The extract of H e n b a n e  particularly was highly 
approved of by several medical officers, and pronounced by Mr. Twining, after trial in 
the General Hospital <jf Calcutta, to be of “ most excellent quality.” In the same 
places and seasons, the Belladonna, Foxglove, and Hemlock, could be equally well 
grown, with many other plants requiring a similar climate.

But a plant, second hardly to any in point of importance in furnishing food for man, 
requiring also the same climates, has been introduced into the same countries. This is 
the Potatoe, for which India, as well as the rest of the Old World, is indebted to the 
iVew World. It has been found in a wild state, in 33® of S. latitude, in Chili, in the 
mountains near Valparaiso and Mendoza, and also near Lima, Quito, and Santa Fe 
de Bagota ; but in these situations it is supposed to have escaped from a state of culti
vation, as the illustrious Humboldt argues that it must have travelled north in “ the 
course followed by tlie Incas in tlieir conquests.” But as it was introduced into England 
from Virginia in 1-5S0 by Sir W . Raleigh, and not known to the Mexicans in the time 
of Montezuma, he concludes it as probable, tliat if the English colonie.s did not 
receive it from South America, this plant was originally wild in some country of the 
northern hemisphere, as it was in Chili. This conjecture has been singularly continued 
by tlic Potatoe being found wild on the Pic d'Orizaba by Deppe and Sebiede. (X>. D o n ) .

The Potatoe, we are informed by Dr. Ainslic, was introduced into India from the 
Cape of Good Hope, and some of excellent quality arc produced in the Mysore 
country, particularly at Bangalore and Nundydroog. They are grown all over India 
(lloxb .), and of a very fmc quality in the cold weather, or from October to Marcli, 
along the plains of India from Patna to Loodiana. Dr.Wallich states, that “ they are 
planted in the valleys and lower hills of Nepal, so as to afibrd fresh crops all the year 
round ; the roots arc plantc<l in February, .Tune, and November, and gathered after 
three months.” They were introduced into the northern mountains, and grown in the 
nciglibourliooci of Simla, at an elevation of near 7,500 feet; and by Major Young, on 
the mountains north of Deyra, at an elevation of 6,700,feet; so that Mussooree made its 
first appearance on the map by the name *of the Potatoe Garden. Their quality was 
subsequently iniicli impioved by Captain Townsend raising some from seed, which in 
tile tliird year became of eiiornious size, and of very good quality. They are now 
t)cconii?)g- very generally cultivated, both in the Jiills and plains of Norlliem India; 
and it is Ajrtunatc liotli for sellers and consumcis, tliat those grown in the fonuer come 
in when the others are goinguut of season. Potatoes arc in some places becoming adopted 
as food by the natives of India, though more slowly than could he wished; at this we 
need not be surjirised, as even in France their use was not generally adopted until after 
tlieir introduction into Europe more than two hundred years, and then only owing to 
the persevering elToits of the philanthropic Parmenticr, round who.se tend), in Peru lu 
Chaise, they arc now yearly planted: so that M. Fee remarks, “ verite frappante, 
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toujours re p e tte  e t toujours n o u v elle : i l  fau t d^ployer p lu s  d ’ac tiv it^  e t  p lu s  de ressources 

d 'esp rit pour faire du  b ien  au x  hom m es q u e  pour le u r  n u ire .”
In deb ted  as In d ia  is to  th e  N e w  W o rld  for th e  C apsicum  an d  P o ta to e , there is yet 

an o th e r p lan t, w h ich , though  n o t to  b e  com pared  w ith  th e  la s t  in re a l  im portance , is 
still more valu ab le  as  an  a r tic le  o f  com m erce. T h is  is th e  T o b a c c o ,  w h ich  from being 

th e  solace o n ly  of th e  re d  A m erican , h as  becom e one o f th e  lu x u ries  o f th e  rich , and 

alm ost a  necessary  of life for th e  poorer in h a b ita n ts  of a  g rea t po rtion  o f th e  globe. 

T he H indoo, slow  to adopt s tran g e  custom s, has  b e e n  ca u g h t w ith  th e  general in fec tion ; 

and though som e re lig iously  ab sta in  from  its u se , th e ir  nobles, as th e ir  w om en, m ay 

be seen inhaling  it  in th e  m id st o f perfum ed essences, w h ile  th e  lab o u rin g  b ea re r and 
hard-w orking  boatm an seem  to  derive fresh vigour from th e ir ev e r-in -hand  hooqqas: 

th e  m ountaineer, finding it inconven ien t to c a rry  such  an  appara tus over his rugged 

roads, m akes a  hole in th e  ground , th ro u g h  w hich  h e  sm okes.

The Spaniards are said to have first become acquainted with the Tobacco in the West 
Indies. The name by which it is now known was that used in the Haytian language to 
designate the pipe used in smoking the herb, which by the Mexicans was called ijetl, 

and by the Peruvians sayri (Humboldt). It was first cultivated near Lisbon about 15G0 ; 
and introduced into England in 1586 bySirW alter Raleigh and his companions. If 
early attracted the notice of the English settlers in Virginia, especially after the founding 
of James Town in 1607. Shortly after this, it appears that Tobacco was introduced in 
lieu of specie, as the tavern-keepers were compelled to exchange a dinner for a few 
pounds of Tobacco, and government officers were paid in the same commodity (Tatham. 
p. 180); Malte Brune, quoting from Morse, states that, about 1619, on the arrival 
of a fresh body of emigrants, 150 young women were sold to the planters as wives, at 
ISOlbs. of Tobacco each. In the native annals Tobacco is described to have been first 
taken to Java in 1601. In Persian works on Materia Medica, it is stated to have been 
introduced into India in A.H. 1014 (A.D. 1605) towards the end of the Sultmuiut of 
Jelaladeen Akbar Padshaw. This is confirmed by a proclamation of Jehangeer, who 
succeeded in July of that year. From India Tobacco was probably taken fn the 
Malayan Peninsula, and perhaps to China; but Pallas, Rumphius, and Lourciro, are 
of opinion that in China the use of Tobac«o is more ancient than the discovery of the 
New World.

As Tobacco is now extensively cultivated both in the Old and New World, it will 
be proper, if we wish to obtain an idea of the climate best suited to it, to ascertain 
that of the places where the best kinds are grown. The species referred to the genus 
Nievtiema are twenty-six in number in the Syst. Vegetabilium of Rcemer and Schultes. 
Of these, sonre are doubtful and others probably only varieties; so that one-fifth may 
be safely' deducted from the above number. The remainder are indigenous in America 
from Brazil and Chili, along Peru, to Mexico and the rocky mountains on the north. 
One species, M . Austi'alasia, R. Brown Congo, p. 472 {suaveoUns, Lehm., undulata, Bot. 
Mag. 673) is undoubtedly wild in New Holland, in the neighbourhood of Port Jackson.

pcrsicu.
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N . p e r a i c a ,  of Dr. Lindley, affording the fine Shiraz Tobacco, is supposed to be so in 
Persia and N .  c h in c n s is ,  in China.

The species most generally cultivated is N .  T a b a c u m .  The seeds of N~. r e p a n d a ,  

Bot. Mag., t. 2484, were given to Mr. G. Don, as that of the species from which the 
small Havannah Cigars are manufactured ; but smokers find little difference in flavour 
between these and the larger kind. N .  7 v u l t iv a lv i s ,  Reg. t. 105, is cultivated by 
the Indians who inhabit the banks of the Columbia, while those of the rocky mountains 
and of the banks of the Missouri, prepare their Tobacco from N .  q u a d r i v a l v i s , Bot. Mag. 
t. 1778, and iV. 7ia>ia, Bot. Reg. t. 883, which are allied to the former. N .  r u s t i c a  is 
chiefly cultivated in Western Africa (Mr. G. Don), as well as in Eg>'’pt, according to 
Mr. J. Bennet, from specimens brought by Mr. Wilkinson. Mr. D. Don informs me 
that it also affords the Tobacco of Salonica (the ancient Thessalonica); probably also 
that of Latakkia (Laodicea), which is so much esteemed. It is al.so cultivated in the 
north of Germany, Russia, and Sweden ; according to Mr. Loudon, with T a b a c u m ,  

near Utrecht and GueUlers; and a variety of it in Ireland. From Parkinson we learn, 
that it was the kind preferred by Sir W. Raleigh.

In taking a view of the climate suited to the cultivation of any of these species, 
nothing so much e.\cites astonishment as to find a plant, w’hich with rice, sugar, cocoa, 
cofl’ee, and cotton, attains great perfection in tropical regions, also successfully culti
vated in the northern climates of Sweden and Scotland. This is owing to its being a 
plant rc(|uiring only a few months to bring it  to perfection, and therefore finding the 
sumincr temperature of many countries suffice for its cultivation ; but it is still remark
able to find Tobacco cultivated with equal success in Cuinana and in Maryland,

The cultivation of Tobacco in North America for foreign commerce, is chiefly carried 
on in Virginia and Maryland, or almost from 35° to 40° of northern latitude. The 
climate of America, as we have seen when treating of the cultivation of Tea, p. 113, 
is like that of China, subject to great vicissitudes between winter and summer, but the 
latter only being that with which we have any concern in the cultivation of an annual 
plant, it is sufficient to mention, that according to the illustrious Humboldt, the mean 
temperature of Wiiiiamsbourg in N. lat. 38° 8' is 58>°, and of Philadelphia in N. iat. 
39° 5G' is 54^, and the mean temperature of summer in the latter, 73°.94. The other 
place.s which are celebrated for their Tobacco, are Havannah, lat. 23° 10', mean 
temperature of year, 78°.08 ; of summer, 83°.3 : Vera Cruz, lat. 19° 1 1 'M.T. 78°.08 ; 
and Cumana, lat. 10° 27' M .T. 81°.8C; S.T. 83°.7. But as these much exceed the 
summer temperature of northern places where it is grown, as of Stockholm, Gl°.88; 
Dublin, 59°.54 ; Edinburgh, 58°.28 ; it will be necessary to inquire, whether there are 
any peculiarities of climate in the places where Tobacco is actually grown. But here 
wc shall meet with considerable difficulties in ascertaining what are all the deside
rata with re.spect to the successful cultivation of Tobacco, as almost of every other 
plant; for colonial cultivators in the accounts which they have published, so seldom give 
any i>'ood account of the climate in which their experiments have been made, that we 
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find it almost impossible to ascertain M'hat are the states of dryness or moisture of the 
atmosphere, what the nature of the winds, what the proportions between the richness of 
a soil and the dryness of the air, or even what the temperature during the diri'erent 
processes; for upon ail these must depend both the growth of the plant and the nature 
of its secretions, as already pointed out in the article on the cultivation of Cotton, p. SS.

But from the notices procurable from other sources, and especially the works of 
the illustrious Humboldt, it appears that though Tobacco be exported from very hot 
places in the Gulf of Mexico, it is only grown on elevated ground in the vicinity of 
Vera Cruz, Ciimana, and Havannali, where, as will be seen in the accompanying notes,* 
a very slight elevation is sufficient to produce a modification of temperature, us well as 
a constant circulation and comparative dryness of the atmosphere; for as the lower 
strata become heated, they expand, and necessarily ascend; the ca[)acity of air for 
moisture as for heat being in proportion to its rarefaction ; this, with coolness, will also 
produce dryness, which favours evaporation from the surface of leaves. 3Ir. Loudon 
has succinctly stated the requisites for obtaining good Tobacco. “ In hot, dry, and short 
summers, the Tobacco is small, but of delicate quality and fine flavour; in long moist 
and not very warm summers, it will grow large, but be without that fine flavour, whicli 
can only be given by abundance of clear sim-shine and free dry air. In the north ol’ 
Germany, he adds, a good wine year, which depends on warmth and dryness, is aJwavs 
a good Tobacco year;” and it may be inferred, that the combination of heat witii

moi.stui'c.

* Tin? island o f  C uba, ly ing  betw een N . la t. 23° If)' and  19° 4S', on ly  seventy miles in  b rea d th , and  everv 

w here  pervaded  by m oun ta in  ridges, m u st necessarily  have its clim ate  modified by those, as w ell as hy it-, 

insular situa tion ; th a t is described as d ry  and  w arm , b u t m ore tem pera te  and healthy  th a n  th a t o f  otlu-r 

W , I. islands. M oreover according to  H um bo ld t, "  tltc influence o f  localities, o f  tvhicb th e  s tudy  is *'f >,i 

m uch  im portance to  th e  cultivator, as th e  g rea t b rea d th  o f  th e  N ew  C on tinen t, th e  prox im ity  o f  Canada, tin- 

w inds w hich blow  from  th e  no rth , and  o the r causes, give th e  equinoctial reg ion  o f  M exico and  th e  island of 

C uba, a  pa rticu lar character. O ne w ould  say , th a t in  these reg ions th e  tem pera te  zone, th e  zone o f  variable 

climates, increases tow ards th e  sou th , and  passes th e  trop ic  o f  Cancer. In  th e  environs o f  I lavan iiah  (ia t. 23 S') 

th e  therm om eter has been seen to  descend to  th e  freezing  po in t, a t th e  sm all elevation o f  262 fe e t ah»ye  the 

level o f  th e  ocean, and  snow  has fallen i.ear V alladolid  (Iat. 19° 42 ') a t an absolute e levation o f  6232 t'ect. 

w hile under th e  equator, th is  only takes p lace  a t double  the  e levation ." (Pol. H ist, o f  N ew  S pain , I I . p . 362i.

In  Mexico, th e  in tendancy  o f  G uadalaxara, w hich m ust p a rtic ipa te  in  th e  causes alTccting th e  clim ate of 

Vabadoliii, was celebrated for the  abundance .and excellent quality  o f  th e  Tobacco w liicli w.a.s p roduced . Tiie 

cultivation is now restric ted  to the environs o f  Orizab.a and Cordoba, and th e  pa rtidos o f  Iliia tu sco  .and Son- 

gollcu in th e  intendancy o f  V era C ruz. (H um bo ld t, iii, p . 40 ). T h e  tow ns are  situ .itcd  on th e  eastern  decli

v ity  o f  the  Pic  d’O rizaba, and  on the  road  to  X alappa, w hich, as e levated  7719  feet, enjoys a cool and  agree

able c lim a te ; th a t o f  Cordoba is w arm er, b u t m uch  cooler than  th a t o f  V era  C ruz , and from  its s ituation  must 

have a  freer circulation o f  a ir.

Ciimana is noted for th e  pu rity  and  healthiness o f  its clim ite, and  th e  g rea t h eat in c id en t to  th e  situation 

bcingm odera ted  by  th e  sea breezes. '•'Cumanacoa, fourteen leagues S .E . o f  C u im m . is a r ich  p la in , surrounded 

by lofty m ountains, and  ald iougii only 630  feet above the  sea, possessed o f  a m ild and  c i eii cold clim ate. Its 

environs supply  the  province w ith  Tobacco.”— £ n c . M elrop.

Bahia, also celebra ted  for its Tobacco, w hleli was exported no t on ly  In to  -Spain, bu t in to  A frica , and the 

S outh  American States, has also any excessive h eat o f  climate m odera ted  by  th e  sea breeze.
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moisture, will, in this, as in other plants to which it is not fatal, produce great extension 
of the parts of vegetation with coarseness o f fibre, perhaps also of flavour.

Tobacco has been introduced into the Old World, and produced of such excellent 
quality, over so wide an extent of latitude, as to prove that in properly selected sites, 
and w'ith the care bestowed on it in America, it may be grown of as fine quality in many 
parts of the Old Continent. Thus we find it cultivated in the islands of the Indian 
Archipelago and in Java. Manilla has long been celebrated for its Tobacco; Niebuhr 
describes it as very fine; many smokers prefer Manilla cheroots to any other. Here the 
climate, though the Philippines are situated under the Line, is described as excellent, 
in con.sequence of the height of the mountains, and the regularity of the sea breezes.

The next Tobacco which has obtained a European reputation, is that of Darabjird 
in Fars: of this locality it is sufficient to state, that it is in the neighbourhood of Shiraz, 
in 30® of N. latitude, and situated on the tabic land of Persia; that the climate, 
tliough hot, is dry, and as celebrated for its Wine as for its Tobacco. This has been 
ascertained by Dr. Lindley to be the produce of his N .  p e v s ic a  (Bot. Mag. 1 .1592); but 
whether it be a native of Persia is less certain, as the Persians have no other name for 
it than tumbakoo; and the careful culture and cure make one suspect that it was intro
duced by the Portuguese when in possession of Ormuz. Still further north, the Tobacco, 
commonly called Turkish, produced by jS \  r u s t i c a ,  and grown on the coasts of (he 
Mediterranean, is highly valued. But the Dutch, which is compared to the Maryland, 
and like it grown in the highest latitudes, is also much esteemed, chiefly owing to its 
careful culture and prej)avation ; for the Tobacco of the south of France is intrinsically 
better, but less carefully prepared (Loudon). It is lamentable to exclude India entirely 
from this enumeration; but whether this be owing to a defect of climate or of culture, 
is not yet apparent; or whether in consequence of the large consumption of what is good, 
tlie inferior kinds only find their way to the export market: but there is no doubt that 
East-India Tobacco holds the lowest place in the English market, and is described as 
being too high dried, or as all stalk and powder, fit only for the inferior kinds of snuff, 
or for re-exportation. The inconveniences of this are not so much experienced in India 
as elsewhere, for both natives and Europeans use the Tobacco for their hooqqas, only 
when beat up with molasses, conserves, and spices.

That it is not owing to any inherent defect in the climate of the British possessions 
in India, tliat the Tobacco i.s of such inferior quality, I am happy to be able to prove 
by extracts’from official documents, with which, owing to his kindness and anxiety 
to assist in improving the resources of India, T have been favoured by Mr. William 
Johnson, of the East-India House. First, with respect to that which obtained consi
derable repute under the name of Martaban Tobacco, Dr.Wallich states, that “ the 
sui t is from Arracau and not from Martaban and describes it as having “ a fine .silky 
lea f: tried by many people, it had been pronounced the very best they had ever 
tasted, equal to, nay, surpassing the finest imported from Turkey and Persia.” An 
exten.sive tobacconist says, “ a finer and better flavoured Tobacco he never saw or

tasted
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tasted in his fife.” One of the first brokers in the City says, “ the sample of leaf 
Tobacco is certainly of a very fine quality, and appears to have been produced from 
some peculiar seed, and a greatly improved cultivation and cure.” By many manufac
turers “ it was supposed to be from the seed of Havannah or St. Domingo Tobacco.” 
For smoking, it is compared with Maryland Tobacco, having the same qualities, “ except 
the flavour, which is better, and more like Havannah.” The colour and leaf are more
over pronounced excellent for cigar-making; “ but if any thing is against it for that 
purpose, it is the largeness of the principal stalk, and coarseness of the small fibres in 
the leaf.” The commercial gentleman by whom the Tobacco was transmitted to the 
brokers, pronounces it very superior, and the leaf as very fine, adding, that the price of 
(id. or ^d. might readily be obtained, perhaps more, with the improvements suggested.

As it is interesting, if  possible, to ascertain the peculiarities of climate and country 
where so superior an article is grown, we have a communication from Mr. R. Hunter, 
the gentleman who brought the Tobacco from Aivacan, who states that “  the Sandoune 
Tobacco grows on the sloping batiks of rivers not overflowed while the crop is on the 
ground, but inundated during the rains. The best is that grown above the influence of 
the tides, about thirty miles from the mouth of the river. The ground receives appa
rently great attention in cleaning and in breaking the clods. The Tobacco is all trans
planted about November, and the crops are cut about March.” Here we .see the coldest 
season is selected for the cultivation: with respect to climate, it may be inferred from 
the province of Arracan extending along the western side of the Bay of Bengal, and 
included between the coast and a range of mountains, that it must have alternations of 
temperature, and of land and sea breezes; and that though Arracan Proper is low, 
inundated, and shut in by low bills, at Bassein the climate is described as neither 
oppressive nor unhealthy from November to May (E nd. Met. Pegu), and Sandoway 
as mountainous, and not subject to inundations, enjoying a cool sea breeze, and 
temperate nights nearly through the year. It is however, probable, that the siqioriority 
of the Tobacco is owing to careful cultivation and cure. This was probably taught by 
Europeans, as Arracan was the scat o f a Roman Catholic mission iu the beginning of 
the seventeenth century. It is pleasing to find here, as in the vicinity of Ormuz, tlic 
arts continuing to benefit a country long after the conquests of those wiio introduced 
them have passed away.

Of other Tobaccos which have some repute in India, Dr. Ainslie states, that “ the 
finest kinds in India, and perhaps in the world, is grown near the village of AVoodanum, 
in the Northern Circars,” “ and in .some of those low sandy islands fuvmcd at the moutli 
of tlie river Krishna (from which i.s made the famous Masulipatam snuff); also in the 
Delta of the Godavevy, where the soil is peculiarly rich and fertile.” Dr-W allidi. in liis 
evidence before the Committee of the House of Commons, states that some excellent 
Tobacco was grown at Boclipore, from Havannah seed, and that some very esteemed 
kind is grown in Bundelcund. The Tobacco of Chunar is celebrated in India, as i.s 
more especially that of Bhilsa, of which a great portion 1 am informed by Dr. Moore,
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is sent away in presents by the Kaja of JNagpore. It is to be regretted that we are 
unable to ascertain the commercial value of any of these, as they do not appear to have 
been sent to the English market. The only exception is that mentioned bv Mr. 
Ritchie, of one bale of the fine Tobacco grown in the northern districts of Bombay 
selling for Qd., while American sold for 5<f.; but the average of the experimental exporta
tion being found defective in the curing, sold only for \d. and 2d., and did not pav, :is 
is frequently the case with importations of Tobacco from Bengal and Bombay.

Such appears to have been the state of the ordinary Indian Tobacco, when tlic 
East-India Company determined on endeavouring to induce cultivators to improve ilie 
culture of Tobacco by importing seed from Maryland and Virginia, which was to lie 
freely distributed to those inclined to make experiments on the subject.

These experiments, I regret to say, seem, with one exception, to have been undcrtaki u 
only in the southern parts of India, at least it is from thence only that samples luive Ihh ii 
sent to the India House. Importing seed from 35° to 40°, and with tciritorv iVoni in 
32° of North latitude, elevated from 0 to 13,000 feet abuve the sea, it is grealK tn Ij i- 

lamented that experimenters should have been confihed to between 12° aiui 10°, thal i', 
to the districts of Cuddapah, Guntoor, and Coimbatore. Tlic ulprct bi inLr u< gi i an 
article similar in properties to that already esteemed in the markci ; ilie [)lan w.miil 
to make the first attempts, as failure is so apt to discourage, in ilir 'nil ami < limau 
m<jst like that whence seed is procurcil. Though the above dislricu mav l>v a diiiciam 
treatment be enabled t<> growvcry good Tobacco, there is no cloiibt that the snil was ritlu i 
too rich lor the Virginia seed, or the climate too moist an»! "warm, m ja rhaps hiaii r..a- 

. joined, for the plants have grown so luxuriantly, that the stalks ami lihia s h;ue anaimO 
a size and coarseness, fitting them bettev for twisting into cables iliau Inr puttuu- inin i 
pipe. One cultivator, indeed, states that the plants grew so well, as to he i\\ ieo tin- >i/.i 
of the country plants. Tlic Tobacco was besides so badly packed, and \mtm- curi-i!, ih.ii 
the brokers describe the difibrent samples as “ too dark in colour," “ ilm k ami <uarM 
grown,"— “ nearly all stalk;"—and when the leaf is well grown, it i>. ptonnum-cil 
“ over large, witli a thick coarse stalk,"— “ unpleasant or inusiv in llavonr," " w.n m- 
oiiten,"'—“ not properly cured,"— “ packed in a damp state," —ami tliai, as arlieli ■- ni 
cmnnierce, they are “ not marketable,"— or “ of no value ;"—ami i.f tlu- bc-t it \\;i' 
said, that sotnc Tobacco from Holland of much better (jualitv, had ln i ii sold und<i 
2(/, per pound.

These facts are sufficiently discouraging, and were it not for tin- anihui ' i cmtidi-m i-, 
that they are the necessary result of inattention to princi[)le.', it imadit perhap' in 
I'lmsidercd more prudent to withhold them when recommending a mav ndtiiia-. But a' 
others might commit the same mistakes, it is proper at once to im > i iho dillicult\, 
tliat we may at the same time suggest a remedy. Bcside.s, the 'fobaccD uf .\rrai an .md 
that from Bombay has shown that even without the aid of foreign .'ced, sumo ol' i •. 
superior quality may be grown in India; while the following fuels piuw- ihai hv eavtini 
management, Virginia seed may be made to yield a good crop, even in ilu ru b m 'il - ud
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climate of Bengal. This Tobacco was imported in the Sir T. Munro, and produced from 
Virginia seed sown in the garden of the Agricultural Society of Calcutta: “ the method 
pursued in its cultivation and preservation is that generally adopted by the Americans." 
This specimen was submitted by the Court of Directors to the examination of some 
dealers and manufacturers in London, who pronounced it to be “ the best sample o f Indian 
Tobacco they had ever seen. In flavour and general appearance of the leaf, it approaches 
the descriptions which are usually selected here for manufacturing into cigars, and for 
.smoking in a pipe, viz. Havannah, St. Domingo, and Ameersfoorth (Dutch): all of 
which command high prices in relation to other kinds of leaf Tobacco. A portion of 
this sample has been made into cigars here, which are much approved; and it is probable 
that if a moderate supply of Tobacco of the like quality were in this market, it might 
be in some request for making into cigars, and would come into conjpetition with the 
To'bacco of St. Domingo, which is at present worth from Gd. to 8d. per pound in bond."

The successful result of this experiment will, it is hoped, remove any unfavourable 
impression produced by the former, and prove, as might be inferred indeed, from the 
Arracan and Bombay samples, that*there is nothing in the climate ofindia unfavourable 
to the production of good Tobacco, when this is attempted with careful treatment in a 
good climate. The more temperate climate of N. America, and the modified one of 
tropical situations, is attained in India by the cultivation being commenced in the cold 
weather, and the spring temperature equalling the summer one of more northern 
climates is sufficient to bring it to perfection. That it may also be grown of a superior 
quality in more southern provinces, is very probable, for it is not a puny seedling 
which is to be nursed into healthful existence, but the gross-feeding weed luxuriating, 
in rankness, which is to be reduced to more moderate dimensions, and starved into 
fineness— objects easily effected by a less rich nourishment, and a drier and more open 
atmosphere, both attainable in poorer, though good soils, or the more elevated parts of 
the Peninsuja, and in many parts of India,-as along the banks of the Ganges, as well 
as in Tirhoot, Rohilcund, and the Doab ; and across India, in Bundclcund, Malwa, and 
the nortliern provinces of the Bombay Presidency. Success will still depend upon the 
skill of the agriculturist, in suiting the richness of his soil to tlie dryness of his climate, 
diminishing the former in proportion to the moisture of the latter, though it is doubtful 
whether as fine Tobacco can be grown in a moist as in a dry climate. It must be 
remembered, that the present excellence of American Tobacco is not the spontaneous 
effusion of the soil, but the result of the unwearied attention of both the Government 
and cultivators to the improvement of its produce ; for some of the American Planters 
seemed to think In former times, as Indian Zumeendars appear to do at the present day, 
that “ (0/1/  thing was good enough fo r  thz merchants." (Tatham, p. 141.) The Govern
ment, jealous of the good name of Virginian produce, issued rules for checking over- 
luxuriance, and appointed officers to see them enforced, as well as for rooting up 
inferior plants: while every hogshead of prepared Tobacco was taken to government 
warehouses, to be inspected by competent officers before it could be exported; and ail

of
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of an inferior quality condemned to be burnt (Tatham, p. 69— 106; and 138, 
207).

It is unnecessary to dilate on the cultivation and cure, as these are detailed in the 
instructions sent out to India by the Court of Directors in 1819, and may be seen 
fully described in works easily procurable; Loudon's Encyclopadia o f Agrkuliure, 
which gives,4n an excellent article, the cultivation in a variety of places; and “ The 
Tropical Agriculturist," which includes the most valuable portions of “ Tatham’s Es.say 
on Tobacco,” as well as the cultivation of Shiraz Tobacco, from the Hort. Trans, v. 1. 
n. s. p. 205; it is hoped that the remarks in this article on the necessity of paying 
attention to the strangely-neglected subject of climate will not be without their use. 
It must never be lost sight of, that the Americans pay equal care and attention to the 
soil, the seedling nursery, the transplanting, earthing up, keeping the ground clear, 
removing inferior leaves and side shoots, topping so as to leave only eight to ten 
leaves on each plant, airing, fermenting, drying, prizing, and packing. It is to be 
wished, as recommended in the case of Cotton, p. 89, that the oftbets of good culture 
and careful curing should be tried upon seed produced from Bhilsa, Arracan, &c. a.s well 
as upon that of foreign growth, but at first in situations as similar as po.ssibic to them, 
in climate, soil, and production. This, however, can be hoped for to any extent (jnl\ , 
when more attention is paid to the inferences to be deduced from a coin|)arison of scien
tific data; for the empirical attempts of purely practical people, tiiougli somelime.s 
attended with success, are as frequently followed by failure. It i.s to be hofwd that 
iny friend Mr. James Prinsep, will persevere in getting good accounts of the ( liniato 
of every part of India; and it is to be wished that good specimens of colonial jmjiluo 
could be sent to the several parts of India, so that cultivators might get an idea ol 
what they had to rival, as well as of the prices which would reward their succc.ssful 
exertions.*

lO . SCROPIIULARINEJJ.
The Scrophularinea:, though most nearly allied to Solune<r, are also ô to some of liic 

following orders, and consist of several tribes, according to the distribution of Mr. 
Bentham, as given in the Botanical Register, June 1835, and in liis excellent accoiiiH 

.of the East-Indian The plants of this family are found almost ewrs
wliere from the hottest to the coldest parts of the globe: one species of F i d i r u / i i n f  

extending even to Melville Island. About IGi) species are found within the limits ot' ilir 
Indian Flora; they are common in the plains, and occur in considiTable mimher'- m 
the mountains. But the tribes which prevail in the latter are those of whicli ilic 
genera are chiefly found in temperate countries; tliough of these a few species orcui-

’  Having sent the foregoing remarks to Mr. W. for pemsiil,
the gratifying intelligence, while the previous sheet is passing through i! 
oi' my views respecting the capabilities of the country/’ that Toh.u'c o 
been sold in the London market for 8d, a-pound !
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also in the plains, but it is only during the cold weather; while the tropical genera 
which occur in the mountains spring up entirely in the rainy season.

The tribes which affect the mountains are Verbasccte, Antirrhinee, Veronicea, and 
Rhinanthea. Of Verbascum and Euphrasia there are only single, but of Scrophularia, 
Pedicularis, and Veronica, several species; the two first, with Verbascum, confined to 
the cold and temperate parts of the northern hemisphere, while Verotiica, like Euphrasia, 
occurs also on the south coast of New Holland, as well as in the Straits of Magalhaens; 
and Euphrasia in South America. Calorhabdos, Picrorhiza, and Hemiphragma, are 
the new genera peculiar to these mountains. O f the tribe Veronicece, Wulfenia has one 
species in the Himalayas, one in the Carinthian Alps, and the third on the mountains 
near the Columbia, on the west coast of North America. Gymnandra has one species 
in Cashmere, one in Kunawur, and several in Siberia, as far east as Karatschatka. 
Ourisia, of a few species, has also one in the Himalayas, one in Van Diemen’s Land, 
and one in the Straits of Magalhaens.

The European species whicli are found on the Himalayas, are Verbascum Thapsus, 
Euphrasia officinalis, Veronica alplna, biloba, Beccabunga, serpyllifolia, Anagallis. 
The three last are also found in America, as is Pedicularis verticillata, also existing in 
these mountains, with P . versicolor. Though the species of this genus are numerous 
(twenty), especially in Kunawur, none have been identified with those of Ledebour, 
though this flora contains so many o f the Altaian species.

Veronica Anagallis [undulata. W all.) occurs also in the plains of India, as well as 
V. agrestis; with these are also found, Afitirrhimm Oronlium |S. indicum, and Linaria 
ramosissima (Roylei, Chavannes); the former found also in the Himalayas, at 7,000 feet 
of elevation, and the latter is mentioned by Dr.Wallich as occurring in Nepal. 1 
have specimens from the Jhilum or Hydaspes. The distribution of Atitirrhinea has been 
admirably elucidated by M. Chavannes, in his Monograph, (for a copy of which I take 
this opportunity of returning my best thanks) whence'it appears that though 
hi/mm and Linaria chiefly prevail in the Mediterranean region, they are also found in 
the New World, and a few species spread to the plains of India, as we have seen to be 
the case with some plants of other families from the same regions. The Indian Linaria 
is most nearly allied to the Egyptian species.

The Scrophularinea, which chiefly prevail in the plains of India and especially in 
the hot and rainy seasons, belong to the tribes Gratiolea, Buddleece, and Gerardieee, 
with Celsia, of the tribe Verbascea;. The genera Dopatrmm and Artancma are con
fined to India and the Peninsulas ; Lindenbergia is also found in Arabia, and Peplidium 
in Egypt; Pterostigma and Bonnaya in both India and China ; ALazus in both, as well 
as in New Holland: where are also found, in tropical parts, the Indian genera Micro- 
carpcea, Limnophila, and Centranthera, as well as species of AJhnulus, Herpestes, and 
Buchnera; which, as well as in India, occur also in South America, with Torenia, 
Slcnwdia, and Vandellia; the last is also found in China, with species oi Buchnera and 
Biiddlea. The latter exist also in South America and the West-Indies, tmd Buchnera
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in Africa. Gerardia, common in India and the Himalayas, belongs also to the Floras 
of Brazil, Mexico, and North America, the Cape of Good Hope, and of China. 
Glossostylis is found in the Malayan Peninsula, Brazil, at the Cape, and in Western 
Africa.

The Indian species found in other countries are Limnophila gratioloides in New Hol
land; M azus rugosus in Cochin-China; Bonnaya verbenafoUa and hyssopioides,v/\t\\ 
Vandellia Crustacea, in China; Peplidium humifusum in Egypt; Hopestcs Monnieria in 
both tropical Asia and America; also in New Holland; Vandellia diffusa and Torenia 
parviflora in the Indian Peninsula, Mauritius, and Brazil.

The genera of these tribes, of which species are found in the mountains in the rainy 
season, are Lmdenbergia, Stemodia, Mazus, Mimulus, Bonnaya, Torenia, Buchnera, 
Gerardia, Centranthera, and Buddlea. Those of Buddlea form small shrubs, found at 
moderate elevations; B. cnsjOa is highly ornamental; Centranthera hispida occurs both 
in the mountains and in the plains, dowering in the latter in October, and in the former 
in June; Torenia cordifolia is found in the Circar mountains and at Mussooree : Buchnera 
orobanchioides has a very wide distribution, being found in the Peninsula and Central 
India, in the north at Suhunsudhara, and in both the eastern and western coasts of 
tropical Africa.

The Scrophularbiea contain, with the exception of the Foxglove, but few useful 
plants. Some others are employed in medicine from their acrid and bitter properties, 
as Gratiola officinalis, some Calceolarias, Veronicas, &c., and Euphrasia officinalis; so, in 
India, the root of Picrorhiza Kurroou is used in native medicine, as are the leaves of 
Herpestes M oim kra; also Linaria ramosissima. Wall. (v. AinsUe. M at. Ind. II . p. 483), 
as L . vulgaris in Europe. The flowers of Buddlea Neemda are delightfully fragrant.

P ic ro rh iza  K u rr o o a . nob.— Bentham, Scrophularinere Indicse. p. 47. V ero n ica ?  L in d ley a n a ,. W all. 
Cat. n. 404.—T ab. 71. f- 2. (a) A  flower; (6) calyx and p is ti l ; (c) corol opened o ut, with the stamens 
rather too short in proportion ; (^) capsule opening ; ( / )  transverse section o f the sam e; {g ) a  seed 
enclosed in a beautiful net-like %-ansparent membrane.

H ab. T h e  generic and specific cliaracters o f this plant having been already published by M r.B entham , 
it is unnecessary to  repeat them here. I t  was procured by  B r.W allich from Gossainthan and Kemaon, 
and by n»yself front Kedarkanta and Shalma. The genus is named from the b itte r root uswl in  native 
medieine, and for which tha t o f G e n t ia n a  K u rr o n , Tab. 66, fig ,2 , is frequently substituted.

P e d ic u la r is  versico lor. (W ahlenb.— Stev. monogr. 52). Bentham, Scroph. Indicee, p. 54.— Tab. 70. 
tig. 2.

H ab. O n Shalma and towards Caslnnere.
G y m n a n d ra  C a sh m e r ia n a . Benth. Scropli. Indicaj. p. 47 .-~ T ab. 73- fig. 3. (a) A  flower; (5) corol 

0|}ened ; (c) calyx and pistil.
Hab. Cashmere.

118. ORtJBANCHE^.
The OrohanchecE, a small order of parisitical plants, separated from Scrophular'inea, 

are common every where within the limits of the Indian Flora, and though few in 
number, fully bear out the resemblances which we have endeavoured to ^oint out, in 
the.Flora of different parts of India to that of other countries. Thus, Oivbunche indica, 
most nearly allied to 0 . ^gyptiaca, is extremely common in the plains of India, espe- 

:> p 2 daily
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cially in fields of rice and sugar-cane; while O. caryofhyllacca of Smith, found in 
Europe, and figured by Ledebour from the Altai mountains, is found at Pungee in 
Kunawur, where we have already seen so many genera and species of those mountains. 
In the upper regions of the Himalaya, which we have seen to approximate to the 
European Flora, we have Lathraa squamaria, which 1 found in abundance on the 
shoulders of Urrukta. JEginetia is peculiar to the country, and the same species, 
JF..indica, as we have seen in so many other instances, extends from the southern to 
the most northern parts along the forest-covered base of the mountains, as in the Kheree 
Pass, Deyra Boon, and valleys within the Himalayas. abhreviata occurs with the 
last in Silhetand the Indian and Malayan Peninsulas. A doubtful species of Pkelipaa 
probably grows in similar situations, as it was found mixed with specimens of ab~ 
breviata, in the Madras Herbarium. (Benth. Scroph. p. 5*5.)

119. LENTIBULARE^.

The Lenlibularea, frequently placed near Primulacea on account of their 1-celled 
ovarium and free central placenta, are also very closely allied to Scrophutarima, some 
of which, as several Limnophilas, they greatly resemble in habit. Like other plants, 
delighting only in aquatic situations, they indicate more the presence of moisture than 
the nature of the climate ; we therefore find them in many places where this is present, 
though the Pinguiculas affect the colder, and the Utrkularias the warmer parts of the 
globe. O f the last, we find many species in India, either floating on pieces of water, 
or luxuriating in the moisture of a rice-field. A few species also occur in Nepal.
U. stdlaris, figured by Dr. Wight (Bot.Misc. Suppl. t.xxvii.), is well worthy the attention 
of the vegetable physiologist for the elegance and size of its utriculi and semi-transparent 
structure, through vvhich many vegetable phenomena might be observed. The admirable 
fitness of these air-bladd«rs for enabling the plant to float on the water, is also worthy 
the attention of those who admire the beautiful adaptation'of #very thing in the creatio!i. 
for the purposes it is intended to serve.

120. CYRTANDRACE^.

In conformity to the usual custom, I have continued to consider this as a distinct 
family, though it would be safer to unite it, though exalbuminous, with the Gesneriacta:, 
as Mr. Brown, in his observations on Aiki/iia, in Wall. PI. As. Rar. iii. p. 66, states, 
“ that in the forthcoming first part of Dr. Horsfield’s Plunta Javankce iluriores, I have 
entered at some length into the subject of the structure and affinities of Cyrtandrace(^, 
and the natural family {GesneriacecP) to which* I have referred that tribe.” Professor 
Von Martius also, in his latest work, Conspect. Regni Vegetab., considers them as tribes 
of the same family. The Gesncriaccea, generally distinguished from CprtandracetB by 
having albuminous seed and usually a semi-adherent ovarium, are confined to the 
tropical parls of the New  World, from the Wcst-lndies as far south as Rio Janeiro. 
Like the Cprtandrac&a, they are closely allied to the three preceding, and to the two

fo llo w in g
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following orders. Cyrtandra consisted at first of a  single species found by Forster in 
the island of Tanna. Dr. Jack discovered others at Sumatra, with some allied genera, 
which he formed into the family of Cyrtandracea, Lin. Trans, xiv. 23, described by 
Mr. Don under the name of Didymocarpea. Previous to this, a species of the family 
had been described by Vahl under the name of Rottkra, for which Sprengel substituted 
Hencktiia; under which name Dietrich. Syst. Veg. has since brought together several 
plants, which by other botanists are arranged under different genera, indeed under 
different families. Several new genera have been described by Dr. Blume (Bijdrag.') 
and others by Mr. Bentham', in his Scrophulariner£ Indices..

The Cyrtandraccce are now numerous in genera and species, and though restricted to 
the Old World, and chiefly abounding in its tropical islands, have a very wide distribution 
in latitude, as Streptocarpus Rhexii, Bot. Reg. 1173, is found at the Cape of Good 
Hope; the two genera, Dorcoceras and Rehmannia, found by Bung6 in the north of 
China, belong, the former certainly, and the latter probably, as I am informed by 
Me.ssrs. Bentham and Bindley, who have received specimens, to this family; and if 
Ramonda should be found really to belong to this family, it will be an additional 
instance of a single .species of a tropical family extending into European regions. The 
tropical species abundant in Java and Sumatra, at Singapore and in Penang, extend 
along the Malayan Peninsula to Silhet and Pundooa, thence along the mountains to 
Nepal, Kemaon, and the Northern Himalayas, where a few may be seen at as great aii 
elevation as between 7,000 and 8,000 feet in 30® and 31° of N. latitude. But it is only 
during the mild temperature and equable moisture of the rainy season that they are 
seen, when, instead of evaporation, there is always deposition of moisture, and the 
most delicate plants may remain unchanged for days and weeks. The rest of the year 
the seeds remain dormant, exposed to both the cold of winter and the heat of summer.* 
But on the return of the dew-point atmosphere, they shoot up with the utmost luxu
riance, and form the richest ornaments of what at other seasons appeared the barest 
rocks. It is not surprising, therefore, that no species have been received from the dry 
climate of the northern face of the Himalaya. But it is unaccountable that so few species 
should have been discovered in the Indian Peninsula, consisting only of two species of 
Didyinocarpus ; a doubtful Cyrtandra from the Travancore mountains; a Glossanthus 
from the same and Ceylon, and another species of the same genus from the Neelgherries.

The genera confined to Java and the islands are Cyrtandra and Loxonia (Jack), 
Tromsdorffia, Agalmyla, Whitia, R/iynchoteckinn, Centronia, Kuhlia (Blume), Stauran- 
thera (Benth.). Aikinia (Br.), is found in the island ol Timor and in Java. Glossanthus 
does not extend beyond Pundooa, where there are several species uf JEsebynanthus, 
but only one in Nepal, and also one of Epithema. Lysionotus ternifolia is found there, 
as well as in Komaon; but the species of Didymocarpus, Chirila, Loxot'is, and 
Platystcmma, are found all along the mountains. C. bifolia and P . violoides, two of 
the most ornamental, attain also the most northern limits, being found at Jurreepanee, 
Simla, &c. Loxutis {]Yiilfema,'W<i\\.) obliqiui aj)proaclics the nearest to Kunawur;

Didymocarpus
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Didymocarpus vaiosus and Chirita diaphana, nob., attain the highest limits, being found 
on Tuen, between 7,000 and 8,000 feet of elevation.

The plants of this family are watery in nature, and possessed of little sensible 
properties; but one species, DidyTTWcarpus aromatica, is stated by Dr.Wallich to be 
used as a perfume and an aromatic drug, and called by the natives kumkuma and rani- 
govindhi.

Chirita Ufolia. Don Prod . F I. Nep. p. QO.— Calosacme amplectens. W all. Cat. N . 800.— Tab. 70. fig. 1.
H ab. Nepal and Kemaon. W all. F rom  Jurreepanee upwards towards Mussooree, and near Simla.
Didymocarpua macropkylla. (W all.)  Don. 1. c. p . 1S2. W all. Cat. N. 784.— T ab. 70. fig. 2.
H ab. Nepal and Kemaon. W all. Jurreepanee towards Mussooree.
Platystem m a violoides. W alHcli, PI. As. Rnr. 11. p . 42. t. 161. Cat. N. 4410.— Tab. 71. fig. 1. 

(o) Corel en larged; (6) the same, w ith the two lips separated; (c) corol, with four divisions o f the 
lower l ip ;  (d ) calyx and  p is til; (e) capsu le; ( / )  the same enlarged; (^) transverse section o f capsule.

H ab. T h is  elegant plan t is found , with Chirita bi/olia, covering the rocks in  the rainy season in the 
H im alayas; v. supra. Though already figured b y  D r.W allich , i t  has been repeated in  this work a t  his 
particular request, and being so conspicuous a feature o f these mountains a t one season o f the year, 
could no t well be omitted in a  work speciaUy dedicated to the illustration o f their F lo ra ; b u t this 
figure also fails in doing justice to  the extreme beauty of the plant. 1 have referred the genus to 
CyrtandracetB, in conformity to the opinion o f M r. Bentham, who has undertaken the monography of 
tha t family.

121. P E D A L IN E ^.

The Pedalinetz of Mr. Brown, Sesamea of some authors, are so closely allied to both 
the preceding and the following order, that Dr. Lindley states, Nat. Orders, p. 237, 
that “ the three might be re-united without much inconvenience;” they are distinguished 
from Cyrtandrace^ by their woody placentee and hard, stony fruit; and from Blgnoniacece 
by their wingless seeds, but like both are found only in tropical parts of the world, 
^ h e genera found in India are Pedalium and Stsamum, both probably peculiar to the 
country; but the latter is so much cultivated, as to have become distributed in different 
countries of Asia and Africa. S. prostratum is found .on the coasts: several other 
species are enumerated; but those which I have seen, though permanent, appear only 
varieties of one species. One is called kala tfl, from the blackness of its seeds, and is a 
larger plant than the white-seeded plant, called suffed til, which is not so common as 
the other in Northern India. These plants are every where extensively cultivated in 
India for the excellent oil yielded by their seeds, and known by the names of Sesamum 
and Gingilie oil, meetha tel and til kc tel of the natives. By a little management it may 
be made to look and taste nearly as well as olive oil, for which it is frequently substi
tuted. The leaves, like those of Pedalium mitrex {gohhroo-dukhunee) are mucilaginous, 
and the meal like that of other mucilaginous seeds, as linseed, is esteemed for poultices.

122. BIG NO NIACE^.

The Bignoniacea, in addition to their other alliances, have also a close one to Acan- 
thacecE, from which they are distinguished by their winged seeds. Though generally 
arborescent, the order also contains herbaceous genera, as Eccremocarpus, Calampelis,

and
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and Incarvillea. The Bignoniacets are found only in tropical parts of the world, 
extending north to Pennsylvania and the north of China, and south to Chili, the Cape 
of Good Hope, and New Holland. In India they are found in every part. Dr. 
Wallich’s new genus, Trigonocarpus, is confined to the Burmese coast, to the
south of India, and Wightia gigantea. Wall. PI. As. Rar. t. 81, is found only in Nepal. 
Bignonia, indigenous in the tropical parts of America and Africa, and Spnthodea also in 
New Holland, are found chiefly in the southern parts of India; but species of the 
former, as jB. indica and suaveolens, extend lo the most northern parts, as the Kheree 
forest. B. undulata also extends far north; I have seen it very abundant on tlie point 
of junction of the Chumbul with the Jumna. Tlie genus Incarvillea, which supplies the 
place of Eccremocarpus in the Old World, found hitherto only in China and Japan, has 
also (at least the subgenus Amphicome) been discovered in the Himalayas, where Dr. 
Wallich's J. Emodi was found, near Srinuggur, and by myself on the Suen range. 
An additional species, I .  (Amphicome) arguta. Tab. 70, f. 2, was discovered by M. 
Jacquemont in the valley of the Buspa, and by my plant collectors near Turanda, 
in Kunawur.

The Bignoniacece are chiefly remarkable for their trees when in flower, being clothed 
in the gorgeous colouring which in temperate climates is the characteristic r»f more 
humble plants. The leaves of one species, Bignonia Chica, yield a red c<»loMriiig 
.substance known by that name, and several of the Brazilian specie-s ufl'ord timber 
valuable for its hardness, durability, and even elasticity, so that they are cmployetl in 
ship-building, and even for making bows. (v. Lindley- Nat. Orders, p. 2d7.) 1 know
not the properties of the timber of the Indian species, but it is large, and worthy of 
inquiry. The bark and capsules of Bignonia indica are described by the natives as 
being astringent, and used in tanning; as is B . suaveolens: “ the pleasant-tasted and 
fragrant flowers oi B.chelonoides” (an B . suaveolens?) are described by Sir \V. Ainsli«‘ 
as being employed in making'a cooling drink in fevers.

Having, in examining the Himalayan species of Incarvillea, observed sonic ap|)car- 
ances not mentioned in, or at variance with, the descriptions of that genus by Jussieu 
and Lamarck, I was induced to ask the opinion of the highest authority on tin- subject, 
and Mr. Brown has been good enough to favour me w th  his opinion, that the Hima
layan species are too closely allied to be separated into a genus distinct from ilir 
Chinese Incarvillea, but are yet sufficiently distinguished to constitute a subgcmis ; he 
has been good enough to enrich my work with the character of this, and an anu ndmciit 
of that of the genus Incanillca.

IxcARviLLEA. Jxiss . g e n . 138.
“ C a ly x  5-dentatU8, nunc 10-dentatus, alternis (accessoriis) ineinbranaccis.

Corolla  faiice ventricosa; limbo 5-lobo inaiquali.
N ta m in a  aatherifera quatuor, didynariia inclusa. A nthercB  lobis ciistinctis apicc i-onviTirvntibus. 

singulis infra apicem processu subulato m un itis!
S t ig m a  bilanietlosum.

siliqussformis, bilocularis, bivalvis; septo contrario libero iiitra niarginvm s«nciiifvro-
S e rn in a  suspensa (v. m embranaceo-marginata y. comosa), radiciilii supera.
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Herb® alternifoliee foliis pinnatis bipinnatificlisve: racemi terminalie Iasi pedicellis tribracteatis. 
Hudimentum filamenti quinti (primum in Amphicome detectum a D. Royle). Genus Bignoniaccis 
adjicienduni, in sections tamen propria ob hahitura et semina pendula, radicula supera (v. Prodr. Flor. 
Nov-ol], 1. p. 471.) locandum et in duo subgenera dividendum. Horum alteriim I n c a e v il l e a  J u ss . 
chinense, dislingiiitur, foliis bipinnatiddis; calyce, prwter normales, dentibus 5 accessoriis sinuuin 
lyco menibranaceis emarginatis; seminibus nbovatis inargine lato membranareo iodiviso cinctis.

Aiteruni, AaiEiricoNE, (Cyrtandraceis quodamraodo accedens) ex Indi® septenlrionalis montibus; 
foliis pinnatis foliolis incisis; calyce 5-dentato sinubus simplicibus; seminibus fere subulatis utrinque 
acutis, basi et apice membrana capillaceo-laccra comosis."

I m a r c i l le a  {A m p h ico m e ) a r g u ta ; suftrutex, S-pedalis, diffusa; foliis pinnatis, foliolis oppositis breve 
petiolatis 3-4 jugis cum impari lanceolatis acuminatis basi inasqualibus dentato-serratis, floribus diffuse 
racemosis, racemis axillaribus terminalibusque.— A m p h ic o m e  a rg n la . Tab. 72. Iig. 1. { a b )  Flowers; 
(c) calyx; (d) corol cut open; {e) stamen seen in front ( / )  from behind; (^) style and stigma; 
(t) capsule with persistent style; (&) capsule ripened; (i) a portion of the same, with the dissepiment 
protruding, and of a rounded form when covered with seeds, but is in direction opposite to the valves; 
{ j  h )  seeds.

This elegant species is the second of its genus, which has been found in the Himalayas, and has been 
drawn) (from specimens brought me from Lower Kunawur) by Mr. Wilson Sauntiers, who has succeeded 
in giving a good general idea of the plant. I t  is most probably like the kindred species, / .  E m o d i ,  
provided with a subterranean perennial stem, from which shoot the annual, striated, leafy stalks. 
L e a v e s  alteniatc, potioled. R a ce m es  long, few, or many-flowered, somewhat secund. F e d ic c k  long, 
slender, with two or three small subulate bracts, more or less near to the flower, Jtccording to the 
elongation of the peclicel. C a ly x  tubular, pentagonal, Vigles stitfer than the membranous ciliate sides, 
terminating in 5-narrow subulate, slightly hairy teeth. Corolla  bypogynous, monopetalous, iiregular, 
tubular near the base, ventricose above, limb 5-lobed, lobes short, rounded, ciliate, imbricated in 
aestivation. S ta m e n s  4 didynamons inserted into tube of corolla, with the rudiment of a fifth stamen 
(not represented in the figure.) A n th e r s  2-lobed, lobes converging towards apex, one a little longer 
than the other, each furnished about its middle with a small tail-like process, filament terminated above 
the anthers in a broad membranous process. G e rm e n  oblong, with its base surrounded by a small 
cup-like disk. S ty le  long, slender, persistent. S t ig m a  composed of two thin lamellar plates. C a p su le  
long, slender, silique-like, somewhat twi.stcd when ripe, 2-valved, but the valves remain permanently 
united on one side, and open on the other, as in W ig k t ia  g ig a n te a . D is se p im e n t thin, free, opposite 
to the valves, covered on Iroth sides along the margins with suspended seeds, which are oblong, rough 
externally, slightly winged at both ends, and terminating in a much-divided coma of fine hairs. 
E m b iy o  exalbuminous, straight, almond-like; rxidicle above. C otyledons ioYi&vcQMs.

123. ACANTHACEiE.
As in several of the preceding, so in this family many of the species have a general 

resemblance to some of the Scrophularinea:, tliough the order is more closely allied to 
BignoniacC(£. This might be inferred from Blume having united the Cgrtandi'acecE with 
the latter, while Bartling has placed them under AcatUhacea. These are, however, 
distinguished from Bignoniace<z by their seeds, though exalbuminous, bein^ without 
wings. Resembling the last-named family in structure, they do so also in geographical 
distribution, for they are found in the equinoctial regions of both tlic Old and New 
World, with a few species extending north into the south of Europe, Pennsylvania, and 
Japan, and southwards to the Cape of Good Hope and the southern coast of New Holland.

In India the Acanthucecc are found every where in the plains, and also at considerable 
elevations in the mountains : the distribution of the genera, and even of some of the

species,
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species, fully bears out the resemblance which we have seen that the Flora of India 
bears to that of some other countries. Thus, taking the genera as they were until 
lately circumscribed, we find, as stated by Mr. Brown, Congo., p. 450, that all the 
genera found on the western coast of Africa, exist also in India; as Nclsonia, Adenosma, 
Elytraria, Lepidagathis, Jiisticia, Hypoesies, Mtheilema, and Blepharis. Of these, the 
three last occur also in Arabia, with liuellia, Barleria, Justicin, and Dicliptera. The 
last-mentioned genera are moreover found at the Cape of Good Hope, with Thunbei'gia, 
Acanthus, Blepharis, and Hypoestes: the last also in New Holland, with, chiefly in the 
tropical parts, species of Nelsonia, Adenosma, Hygrophila, Justicia, Erantkemum, 
Rueilia, and Dilivaria. Many of these Indian genera, and also some of the same 
species are found in the islands of the Indian Archipelago, whence they extend north
wards along the Malayan Peninsula, and from Cochin-China into China, and a few 
into Japan. Being a tropical family, we find here, as in many others, several genera 
common to the Old and New Worlds; as Thiinbergia, Barleria, Lepidagathis, JEtheilema, 
Erantkemum, Dicliptera, Rueilia, and Elytraria: to these may be added, Professor Nees 
VonEsenbeck’s newgeneraAJim/^fl/erfi, Leptostachya, Gendarussa, and even Blechum,S\i.%%. 
of which, though hitherto supposed to be confined to America, this celebrated botanist 
states having seen a species from the island of Luzon. With the exception of the 
last, all these genera are found in India, with Crossandra; a true specie.s of Acanthus 
has been added by Dr.Wallich from Silhet.

Such were the names and number of the genera of Indian Acanthacea, when they 
were subjected to an elaborate examination by Professor Nees Von Esenbeck, the 
results of which are published in an admirable monograph in the third volume o f Dr. 
Wallich’s Plantse Asiat. Rar., p. 70-117. In this the Indian Acral/fccei* are divided 
into the three tribes of Thunbergiea., Nelsoniea, and Echmatacanthi, including all those 
with hooked retinacula. The first tribe contains the genera Thunbergia, Meyesiia, 
and Hexacentris; and the second, Elytraria, Nelsonia, Adenosma, Ebermaiera, and 
Erytliracauthus. The third tribe is subdivided into the sub-tribes of—1. Hvgkophile^, 
containing the genera Ilemiadelphis and Kygrophila. 2. R uellie,£, containing 
chnriste, DipteracaMhus, Petalidium, Rueilia, Fhlebophyllum, Buteraa, Adenacanthus, 
Stenosiphonium, Strobilanthes, JEchmanthera, Goldfussia,'’Asystasia, Echinacanthus, and 
Leptacanthus. 3. B aeleriea;— Asteraenntha, Barleria, Miheiletna, Lepidagathis, 
Neuracanthus, Blepharis, Acanthus, and Dilivaria. 5. J usticie ê—Crossandra, Endo- 
pogon, Loxanthus, Phlogacanthus, Cryptophragmium, Rostellaria, Hemichoriste, Grapto- 
phyllum, Adhatoda, Gendarussa, Leptostachya, Gymnostachyum, Eranthemum, Justicia, 
and Rhinacantkus. 6. D ici.it’teke^ — Rungia, Dicliptera, Peristrophe, Hypoestes, and 
Rapkidospora. 7. Andbograpiiidea-:— Erianthera, ILaplanthus, and Andrographis.

Many of these genera are peculiar to India, especially its southern parts, or common 
to these, the Malayan Peninsula, and Indian Archipelago. From the forests of Silhet 
a few extend to Nepal, and thence as far north as the banks of the Sutlej. Some 
penetrate from the longitudinal into the transverse valljes of the Himalaya, even in the 

2 a most
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most northern parts, as Adhatoda Vasica, Phhgocanthus thyrsiftorus, Andrographis 
eckioides, Eranthemum nervosum, Burleria cillata and cristata, Strobihnthes auriculata, 
Petalidhm berlerioides, and Rkinacanthus communis, all of which are found in the 
Kheree and Deyra jungles, and sevei-al in the interior. In the arid country on the 
banks of the Jumna are found Elytraria crtnata, Barleria Hystrix, Blepharis mollu- 
ginifolia and boerhaviafoUa, Lcpidagathis cristnia, with several species of Rostellaria, 
&c. A few only of this family ascend the mountains, as species of JEchmanthera, 
Goldfussia, Strobilunthes, Echinacanthus, and Peristrophe; some of which may be seen 
at as great an elevation as between 7,000 and 8,000 feet, in 30° of N . lat. Most 
of these are highly ornamental, and therefore well worthy of introduction into at 
least the green-houses of England. The most remarkable of the whole is no doubt 
JEckmantkera {Ruellid) gossypina, with its thick coating of white tomentum.

Of species common to India and other countries, Adenosma tiliginosa, Eranthemum 
nervosum, Andrographis panicnlatn, and Hypocstes purpurascens, may be mentioned 
as likewise found in New'Holland; the last also in China. Dilivaria ilicifoHa occurs 
in the Delta of the Ganges, on the coasts of the Peninsula, those of Java, Penang, 
and New Holland.

The Acanthacece contain few plants possessed of much medical virtues, or useful in 
the arts. Some are demulcent, others a little bitter and acrid. Adhatoda Vusica is 
esteemed in India as a cure for coughs, Asleracmitha longifoHa is accounted tonic and 
diuretic, and Rhinacanthus communis very efficacious in curing obstinate cutaneous 
affections; while Andrographis {Justicia') paniculata, called kulufnalh, &c. by the 
natives, and known to Europeans by the name Creyat, is highly esteemed as a powerful 
bitter, and, as an ingredient of the Drogue amere, obtained considerable repute as a 
cure for cholera.

124. V E R B EN A C E ^.

The Verbenaceie. resemble several of the preceding orders, in having irregular dowers. 
They are distinguished from Lahiatic, to which they are most closely allied, by their 
2-4-celIed fruits and terminal style. The order is chiefly found in tropical countries, 
with a few species extending into higher latitncle.s, as into Europe, N. America, Japan, 
the Cape of Good Hope, and New Holland. These are usually annuals, or form small 
shrubs: the tropical species, on the contrary, consist chiefly of large trees belonging 
to the genera Tcctona, Hymenopyramis, W all., and Ghssocarya, Wall., found in Burma; 
also to Gmelina, Vitex, and Prenma: while species of Symphorema, Congva, WoUrothia, 
Streptium, Callicarpa, Lnntana, and many species of Clerodendron form shrubs. Most 
of these occur in the greatest abundance in the southern parts of India, while .species 
of the three last occur also in the New W orld; as well as of Verbena, Zapaniu, and 

The last, with Clerodendron and Prenma, i.« also found in tropical New Holland, 
and the two first in China. Lantana is often supposed to be confined to America, but 
a species is stated to be found at the Cape of Good Hope, and another in Arabia, while 
there are two undoubted species (L. indica, Roxb., and duhia, Wall.), found wild in

    
 



Verbettacca;-'] T H E  H I M A L A Y A N  M O U N T A I N S . 299

several parts of India. Phryma is another American genus, which must in future 
be included in the Indian Flora, as the same species, P . kptoatachya, exists in such . 
widely»separated localities as N. America, and Mussooree and Simla, elevations of
7,000 and 8,000 in the Himalayas. Verbena officinalis and Zapania nodijiora are 
found both in the plains and mountains; the former, common in Europe, occurs only 
in the cold weather in the plains, while the latter is common in New Holland, and 
different parts of America. Avicennia was first annexed by Mr. Brown to Myoporinert, 
but has since been restored by him to Verbenaceez. A . lomentosa is found on the coasts 
of India, New Holland, and of many of the islands; also on the coast of Africa. It is 
the rack of Bruce, v. Prod. FI. Nov. Holland, and Wall. PL As. Bar. t. 276.

The species which extend to the most northern latitudes along the foot of the 
mountains, are Gmelina arborea, Premna mucronata, Callicarpa macrophylla, Cleroden- 
dron Siphonanthus, dentatum, arrd gratum; the last of which appears to differ little from 
C. odoratim. Vitex trifolia is found in a cultivated state, and V. Negundo most common 
in the open plains of N. India; on the arid banks of the Jumna Clerodendron 
phlomoides, extending there through Bundlecund from the Indian Peninsula. Vitex 
Negundo and V. incisa are found at small elevations, as well as in the vallies within 
the mountains. Premnal pygmcea may be seen in more exposed situations on the 
mountain-side.

Many of the Verbenacea arc possessed of slightly bitter, subastringent, and some of 
aromatic, properties. Verbena officinalis is employed medicinally in India, as formerly 
in Europe ; so Volkameria inermis, Clerodendron phlomoides, Premna integrifoHa, Zapania 
nodifiora, and Callicarpa lanaia are bitterish, and used, equally with others, in 
Indian medicine. The last is also accounted sub-aromatic, as are-several of the 
Lantanas; L . psettdo~thea being employed as a substitute for tea in Brazil, while 
Aloysia {Verbena) triphylla displays this principle most fully developed in its sweet- 
scented leaves. The Premnai, on the contrary, are all feetid; an acrid principle is 
secreted in the fruit of Vitex Agnus Castus, formerly called piper agrestis, for which, in 
India, that of V. triphylla and Negundo are substituted, and called Jilfil burree (wild 
pepper): the leaves of both are much used in India for cataplasms and medicated baths.

But timber is by far the most valuable product of the plants of this family. Vitex 
allissima and arborea, Premna mucronata, yield it of a hard and durable nature; as does 
Gmelina arborea, esteemed for its resemblance to Teak (v. Roxb. FI. Ind. iii. p. 84), the 
most valuable of the family, perhaps, of the vegetable kingdom. This, known to 
botanists by the name Tectonu grandis, is called tekka, teke, and sag or sagoou in 
different parts of India; its sub-astringent leaves are aptly compared to elephant’s 
ears. The teak is well known to be a native of Burma and Pegu, especially along the 
banks of the Irrawady; also of Ava, Siam, and Java. Tlie teak forests from which 
Bombay is chiefly supplied lie along the western face of the Malabar ghauts. Dr. 
Roxburgh describes it as also found on the mountainous parts of the Coromandel coast, 
and on the banks of the Godavery, above Rajaraundry. From this, or from the western 

2 Q 2 ghauts.

    
 



I L L U S T R A T I O N S  OF  T H E  B O T A N Y  OP \LabiatCB’

ghauts, it proceeds far into the interior of India, as I have seen it abundant, though small, 
,  in the vicinity of the mountain fort of Adjeegurh, in Buudlecund. The teak has been 

introduced as far north as Saharunpore, where it succeeds well, and has been exten
sively planted along the banks of the canals by Major Colvin and Lieut. Cautley. 
Others of the family would also succeed well in every part of India.

L a n t a n a  d u h ia  (W all.) frutex inennis; foliis oppositis cordftto-ovatis acumipatis serratis scabris 
siubtus sericeo-pilosis, ramis quadrangularibus hispidis, pedunculis foliis ^quantibus, capitulis rotundatis 
denuitn elongatis spiciformibus, bracteis cordatis foliacds squarrosis.— L a n ta n a  duhia . Wall. Cat. N. 
182S.—Tab. 73. fig. 2,

Hab. This plant was first discovered by Dr. Hamilton on the banks of the Jumna, and called by 
him L a n t a n a  G och a n a  (v. W alk Cat. N. 1821. c.) where I  myself found it in several places, as well 
as in the neighbourhood of Saharunpore, and have received specimens from the Finjore valley. Dr. 
WalHch also collected specimens of the same species at Assufghur in Rohilcund. I  have no doubt 
that this species is indigenous, and therefore regret that the specific name d tib ia  should have been 
applied to i t ; perhaps the name of the discoverer or his original MS. name would be preferable.

125. l a b i a t j :.

The Labial(£ form so natural an order, as to have induced Jussieu to say 
that the whole might almost be considered one huge genus. They are connected 
by their irregular flowers with several of the preceding, but are distinguished by 
their 4-lobed ovary, and style arising from the base of the ovules. The species are 
distributed over every region of the globe, though they affect temperate rather than 
very hot or very cold countries; but some are found in all, with the exception only 
of the very coldest. The whole have been subjected to a rigorous investigation by 
Mr. Bentham, in his elaborate and admirable monograph of the Labiata, consisting of 
1,696 species belonging to 108 genera, of which 25 are common to the Old and New 
Worlds. These are distributed into the eleven tribes oiOcimoidea, Menthoidea, M omr- 
dea, Satureinete, Melissinece, Scutdlerinea, Prostratithera, Nepetes, Stachydea, Prasiea, 
and Ajugoidea, of all which, except Prostranthera, there are Indian or Himalayan 
species, 113 being found in the former, and 200 in the latter. The genera which are 
prevalent in the plains, chiefly of southern parts, and nearly peculiar to the country, 
or extending along the Malayan Peninsula to the Indian Archipelago, are Anisockilus,

, Pogo5iemon,Dysophylla,Colebroof(ia,Go}nphostemTm,Cymana,^QAAchyrospermum. Those, 
of which species are also found in Africa, are Geniosporum, Acrocephalus, Coitus, 
Leonotis, Leucas, Moschosma, and Plectranthus; the two last, with Anisomeks, also 
extend to New Holland. Orthosiphon, with several Indian, has one American species, 
and Ocimum a few species in both Africa and S . America. Of several of these, species 
extend to the most northern parts of India, and a few also ascend the Himalayas, as 
species of Pkclrant/ius and Cokus. Gompkostemma extends to Nepal, as does Dyso- 
phylla pumila, found also as far north as Cashmere by M. Jacquemout. Lavandula, 
of the tribe OcimoidccE, is chiefly found in the south of Europe and north of Africa; 
also in Egypt, Arabia, and Persia; but one species, L . Burmanni, extends to the 
western parts of India (Bombay, Col. Sykes; J>Qcczxi,Af.Jacguemont)\ whence it was

probably
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probably first made known to botanists. Leonurus, indeed the same species, L . Sibericus, 
is found in Europe, Northern Asia, Africa, and America; it occurs both in the plains 
of India and in the Himalayas.

Of species which extend from the southern to the northern parts of India, Anisochilus 
carnosus and Leonotis nepeteefolia, may be mentioned as common on the banks of the 
Jumna and in the interior of the mountains. Leucas procumbem and X. urticafolia 
occur in Bundlecund, and the latter also in Arabia and Abyssinia. Anisomdes Heyneana 
spreads from the Peninsula to Salsette. Cokus barbatus is found in the mountains of 
the Peninsula, and of Arabia Felix, in Nepal, Kemaon, and near Kedarkanta. 
Moschosma polystachya Coleus scuteUaroides extend to New Holland; Acrocephalus 
capitatus, Leucas chinensis and mollissinm, with Anisomdes ovata, spread eastward into 
China. Ocimum canum and basilicum, Leucas martinicensis, exist also in Africa and 
America ; Leonotis nepeteefolia in the former only. Salvia acauUs and phbeia, belonging 
to sections found in Africa and also in America, are both indigenous in the plains of 
India. S. plebeia occurs also in tropical Asia generally, in China, and New Holland; 
it extends north in India to the banks of the Jumna.

The genera, on the contrary, which are found in the Himalayas, display, as we 
should expect from the differences in climate, affinities in vegetation to very different 
countries. Those which are peculiar to these mountains, are Perilla, Marmoritis., 
Roy lea, Notochate, Eriophylon, and Colquhounia. Holmskioldia keeps to the jungly 
base. Pkctvantkus, Meriandra, Crsniotome, are genera of which some of the species 
are seen in these mountains, but others in hot parts of the world. Salvia, 
Prunella, Stachys, Leonurus, Tcucrium, and Ajuga exist almost every where, except 
the last, which is not found in America ; and Scufe/Zaria everywhere, but in tropical 
and Southern Africa. The above, therefore, do not prove analogies in vegetation. 
Elsholtzia and Eremostachys are common to the north of Asia and the Himalayas. 
Alentha, Melissa, Dracocephalam, and Lycopus chiefly inhabit the temperate parts of 
Europe, Asia, and America; the last has also one species in New Holland. Hyssopus, 
Lamium, and M arrubium  exist in Europe and Northern Asia. Of the last, one species 
extends to Cashmere, and one as far as America. Hedeoma is an American genus, 
of which one species has been found in the Himalayas.* Origanum, Thymus, Phlomis, 
Ballota, chiefly occupy Europe and the Mediterranean region. The Himalayas appear 
to be the head-quarters of Nepeta, as five species were discovered by Dr.Wallich, eleven 
by the Author, and ten additional species by M. Jacquemont, of the latter, N . gliUi- 
nosa exists also in Mr. Inglis’s collection.

Hyptis is a vast American genus, of which a few species spread to the Old World, 
perhaps not originally indigenous, as H . spicigera and pectinata, found in tropical Africa, 
and the last also in Asia ; but H.obtusifolia, Br., is a new, though undescribed species, 
found by Mr. Salt in Abyssinia. H . nepaleiisis Lehm, is not known to Mr. Benthara, 
but H.suaveolcns was brought me by ray plant collectors; they stated from the Choor 
mountain. It is found in S. America, tropical Asia, and also in the Indian Peninsula.

As
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As the species of Lahiatce. are numerous in the Himalayas, so are those common to 
these mountains and to Europe; as Thymus Serpyllim, Origanum vulgare. Prunella vul~ 
garis, oxALamium amplexicaule. Leonurus cardiaca,Lycopusexaltatus, Hyssopus qfficinalU, 
and Mentha sylvestris are found in Kunawur; Nepeta Cataria, Melissa Clinopodium, 
Mentha sylvestris, arvensis, and viridis, in Cashmere. The last is also common in the 
Himalayas in a cultivated state, and called by the people of the plains puharee podeeiia, 
(hill-mint), to distinguish if from desee podeenu, or the mint of the plains, cultivated 
in gardens. Lainium amplcxicaide is also found in the plains in the cold weather. 
The species o f the south of Europe, and of parts of the Oriental or Siberian regions, 
which also spread to the Himalayas, are Scutellaria orientalis and galericulata. Salvia 
Sibthorpii, Marrubium astrncanicum, Melissa umbrosa, and Elsholtzia cristata, while 
Origanum normale and Stachys sericea, first described from Nepal, have been found 
much further north, the first near Lake Baical, and the second in Ghilan. Ballola 
Limbata, of the section inhabiting the south of Europe, Persia, and Arabia, was found 
by M. Jacquemont in the Punjab at Pindaden Khan. Scutellaria rmdaris and Ajugu 
decumbens are common to the Himalayas and to China. Micromeria bifiora with Prunella 
vidgarU, exists both in the Himalayas and Neelgherries.

TheA^i/rtifcare well known for the odoriferous nature of many of the species, dependant 
on The presence of a pungent, generally fragrant essential oil, which is remarkable for 
commonly containing camphor. Some o f the family are also possessed of bitter properties, 
hence a few have been employed as tonics and febrifuges, as Teucrium Chamcedrys, 
Scordium and Chamapitys, Glechoma hederacca, Ocimum febrifugum. Salvia amarissima, 
&c. Some are better, and perhaps more deservedly, known for their uses in seasoning 
food, as thyme, sage, savory, marjoram, and mint; while others, as lavender and 
rosemary, are more celebrated fur their uses as perfumes. Many of these having been 
described in the works of the ancients, have found their way into those of the Asiatics, 
wlxQYQ Lavcndula stii'chas mdiy he found under the ixdXYx^.oostakhoodus; rosemary under 
ukleel-ool-Jibbid; thyme, xxs kasha; zoofae-yabis ; basil, marjoram, ,•
mint, nana; and sage, under the names s/dbiah and sefakuss (Ainslie, 1. p. 350), 
which last are evident corruptions of Salvia and elisphaeos. It is remarkable, that 
though many of these, as thyme, hyssop, and marjoram, are indigenous in the 
Himalayas, they, or rather some inefficient substitutes, continue to be imported into 
India by the Red Sea, to be prescribed at the foot of inomitains where the fresh and 
genuine articles may be had in any quanlity. Several of the above succeed well also 
in the gardens of Northern India; but perhaps none would be so much valued by the 
natives us the peppermint, with the essential oil of which they have become so well 
acquainted, from its frequent prescription in cholera. Some efficient substitute might, 
however, be f'lmri for this from among the indigenous plants of this family, of which 
several are already used _by the natives for the same purposes as their European a llies; 
as species of Anisomeles, Dysoptida, Elsholtzia, and Pogostonon. Though the different 
species of Oci>num are the most grateful and most highlv esteemed, O. sanctum, forming

one

    
 



Boragine(P.'] T H E  H I M A L A Y A N  M O U N T A I N S . 303

one of the sacred plants of the Hindoos. Flectmthrus cordifolius, Coletis barbatus and 
aromatkus are also very aromatic. Both the hill and plain varieties of mint are much 
used by the natives in medicine, as is Mentha Royleana by the hill-people. But 
Meriandra strobilifera (murloo), from its strong fragrance, promises to be as useful 
as any. M . Bengaknsis is already much used by the natives, and called kafoor kapntta. 
Camphor-leaf. Roylea ekgans, called putkuroo, is, on the contrary, employed in the 
mountains as a febrifuge, as we have seen to be the case with some of the Teucriums in 
Europe.

Dracocephalum Royleanum, or Balungoo of the natives, is the only plant of the family 
at present much cultivated in Northern India, and this on account of its seeds, tookhm- 
balungoo, which are extensively employed in India for forming mucilaginous drinks, in 
cases where diese are indicated.

S a lv ia  h ia n s  (Royle), Bentham in Hooker’s Botanical Miscellany, vol. 3. p. 373, and Labiatarum 
Genera et Species, p. 219 and 717.—Tab. 75. fig. 2,

Hab. This very handsome species was brought me by my plant collectors from Cashmere. I t  was 
subsequently found, as we learn from Mr. Bentham, 1. c. p. 717, by M. Jacquemont, in the elevated 
herbaceous regions of Cashmere, near Banhatti, and also on Peer Punjal. It is well worthy of intro
duction into the gardens of England, together with S a lv k i  M o o rc ro ftia n a , and some otliers of the 
ornamental L a b ia tce , found in the elevated regions of the Himalaya.

P hlom ia  C a sh m e r ia n a  (Royle), Benth. in Hook. Bot. Misc. 3. p. 382, and Labiatarum Genera et 
Species p. 630.—Tab. 75 a fig. 1.

Hab. This, like the preceding, and figured with it in the same plate, is from Cashmere, and also 
well worthy of introduction into England.

E rem oa tachys sn p e rb a  (Royle), Benth. in Hook. Bot. Misc. 3. p. 381, and Labiatarum Genera et 
Species, p. 637.—Tab. 74.— Plant half the natural size, (a) A flower of the natural size; {b) the same 
seen sideways; (c) the same, with the corol removed, and the calyx cut open; (d) upper lip of eorol, 
with the style closely embraced by the stamens, of which the filaments are covered with closely interlaced 
hairs, so as to give them somewhat the appearance of being bound down by a membrane, filaments 
terminated at their base by laciniatod appendages, as in the filaments of the lower lip (d* ); (e) vertical 
section of two achenia; ( / )  acheiiivim thickly covered with hair ; (5 ) transverse section of the four 
aclieiiia.

Hab. This very showy and elegant plant I  have only met with in the Klieree Pass, oi' entrance on 
the direct road from Saharunpore'into the Deyra Boon. Introduced into the Botanic Garden, it 
became perfectly naturalized, and highly ornamental. I  have little to add to Mr. Bentham's excellent 
description of the generic and specific characters published in his.Monograph of th e  L a b ia tce , except 
that all the four filaments are terminated by the laciniate appendages, and that the annual stem springs 
from a large tuberovis root-stock.

136. BORAGINEiE.
The Boragiiiece, very nearly allied to Labiate by their 4-lobed fruit, are sometimes 

divided into several orders, as Boroginea, Heliotropicea, and Ehretiaccce; but these it is 
more convenient to treat of as tribes of the first. The Boraginecc, including in this 
term the sub-orders, Boragea and CynoglosseeE, particularly abound in the temperate 
parts of the northern, with a small proportion also in the southern hemisphere, as at the 
Cape of Good Hope, in New Holland, Chili, and Peru. They are especially abundant 
in the temperate parts of Europe, in the Mediterranean, and Oriental regions. From 
Caucasus they extend into Siberia and the Altai mountains, and southwards to the

Himalayas,
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Himalayas, where are fouud the g e n e r a Onosma, Anchusa, Myosotis, and Cym g- 
lossum. Litkospermum and Echinospermum are confined to Kunawur, w'ith one species,
L.vesiitum, of the former, found both there and in the arid parts of the plains of 
N. India. This species is closely allied to another, found by Lieut. Wellsted on the 
shores of the Red Sea. Species of all these genera, except of the three first, are 
found in North America; but Anchusa exists at the Cape of Good Hope, with 
Echinospermum, Mposotis, and Cynoglossum, of which the two latter occur in S . America 
and New Holland, with Litkospermum also in the former. Some European species of 
this, as of other families, extend to the Himalayas, as may be seen in the accompanying 
account of the Boraginea in my collection, with which I have been favoured by my 
friend, Mr. Bentham. A few species descend from the mountains to the plains, as 
Cpnoglossum canescens and furcatum, where is also found Trichodesma indica, which 
likewise occurs at low elevations within the mountains. T. zeylanica, spreading to 
New Holland, is confined to the more southern parts of India. The other species of 
the genus are found in the Oriental region and in New Holland. Coldenia, of two species, 
has one in the southern provinces of India, and the other in Peru.

The Ehretia  include both herbaceous and shrubby plants, w’ith some of the Ehretias 
even forming small trees. They are found within the tropics, both of the Old and 
New World, and in tropical New Holland, with some of the herbaceous genera, such 
as Heliotropium, extending south to the Cape of Good Hope, and north to the south of 
Europe. The genera found in India are also so in the warm parts of America, and 
some of them in New Holland. Ehi-etia, Tiaridium, and Tournefortia occur chiefly in 
he southern parts of India; but species of the first extend to the most northern. 
Lcliotropium is common in every part of the plains, but especially in the arid country, 
lear Delhi, where are found H. eiirop<zum, supinum, coromandelianum, and brevifolium, 
vith Alessersckmidia hispida, w’hence species of this genus extend to Siberia and the 
Canaries, and o f t o  Egypt and the south of, Europe.

Several of the Boraginece have been employed in medicine from the most ancient 
imes, and those described by the Greeks hold a place in the Indian Materia Medica; 
)ut few of them are possessed of any other than mucilaginous properties; the 
oots, however, o f  several, as Anchusa tinctoria or Dyer's Alkanet, Onosma echioides, 
'ichium rubrum, and Anchusa virginica, contain a reddish brown sub.stance used by dyers 

(Lindley. Nat. Orders, p. 242); so, in the Himalayas, the roots of Onosma ewo<ff,WalL, 
allied to O. tinctorium, Bieb., and called ii\aharitnga, from its intensity of colour, are 
also used in dyeing ; another species, Litkospermum cuchromon, nob., has been so 
named from the same circumstance. Onosma bracteatiim is called gao-zuban, or ox
tongue, and hvi?,fooghulus and bugloozun assigned as its Greek names. Borago officinalis 
is supposed in Europe to be the true Bugloss. Spmphytum has been transformed by the 
Asiatics into sunkootun, and Litkospermum into lubishjirmun. The species of Trichodesma 
are considered diuretic, and one of the supposed cures for snake-bites.

BoRAGINEiE
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BORAGINEJ£ RO YLEANE^.*
A tjct, G. BENTHAM .

SuBORoo I.  'B on\oE E .— Ificcesdistincta/undocalgvis 
affixiB. * F aux corulUs nuda.

I. O nosma.— Linn.— LehTn.
1. 0- echioides. Bieb. l-’l. Tnur. Cauc. I. 130,
Rogeo iu Kunawur.— ’l'a};la. R . Infflis, Esq.
2. 0 . bractealmn. W all, in Boxb. FI. Ind. ed. Car. et 

Wall. 2. 13.
Himalayas, Shalma, and niounUiins of Caslimere.

I I . LiTHospKHmiM.— Linn.— Lehtn.
Sect. Rliyt'.spoimuin, Link,— Reichb. FI, Gorm. Exc.336.

Mocro :l Knntt.nnawi]r.
2. L.vestitum  (M'all. Cat. n. 941) pilis rigidia bispidis- 

siimitn, ramis adscendciitibus parce ramoaia, foliis limcoo- 
latis vel Unceo’iato-lincanbus, spicU densis cjmosis.calycia 
laciiiii.s lam.eolato-Iiuoarihus.tubo coroll® tenui pabeacente 
brcvioribtis, corolla; fauce plicata, nucibus rugosia.—Affine 
videtur L. decui^benli, sed calyces bnai nonpeniagoni,
e tra in i floriferi parce foliosi.

Plains of Northern India.—Change and Hango in Kuna- 
wur. R. Infflis, Etq.

Meet. Margarospermuni. Reichb. I.c. 337.
.1. L.euckrorripn (RuylcM SS.) hispictuni, ramia adsccn- 

dentibu.s subsimplicibus, foliis radicalibus lanceolato- 
lineai'ibua basi longc angustatis, cauliiiia lato-lanceolatis 
coi'dato-amplexic-julihua, caiycis laciniis lanceoiati.s tubuin 
corolla glabrimi mquantibua.— Habitus fere Anrhus<p tiw -  
ifiricE, at mayor, et corolla omnino Lithosperyni. Radix 
crassa intense colorata. Corolla L . pvrpurio-cttrulei.

Nako in Ktmawur.
4. L.echiiides (Roy'e MSS.) hUpiduni, humile, c®spi- 

tusuni, foliis oblon;;is inforioribus longe pctiolatis, coroH® 
glabra! cnlycc dnplo luiigioria limbo erecto, laciniis supc- 
rii>ribus longioribus.— Coroll® tbrma E’c/»ra quodaminodo 
accedit, aed stamina oniDia Kqiialia. Faux coroll® nuda; 
filainciita bievissima supra medium tubi iuserta. Niices ad

Soongmim in Kunairur.—K licran" Pass. R . htplis. Esq.
•• Fmij: curollte fom icibus insiruetn.

I I I .  A nchl' s.a.— Linn..—Lehm. ,
Tliu collection contains one species allied to A.italica,

uiij perhaps not dilTcrcnt from i t ; but the specimens are 
too iniperfect to determine. They were gathered a t Jhiluiu, 
on the road to Cashmere.

IV . Mvosotis.— Linn.— Lehm.
1. M-racemnsn (Rnyle HISS.) foliis radicalibus longe 

petiolatis ovatia basi subcordalis cauliiiis petiolatis basi 
rotiimlatis, racemis lon"',5 ebrarteotis, calycis laciniis 
subnhitis hispidls corolt® tubo broviorilms, nucibus ai'iga- 
lalis vix rcticulato-rugosis.—Afllnis M. macrophyUr, sod 
lloribtis dupio majoribus, ct tubo corollr cxserlo abiindc 
distincta. A  df. otvi/;/o/(Vi calyce et habilu diversa.

V rrukta and Choor.
2. M.TolnHdi/<,tia (Wall. Cat. n. U30) Immills, glabrius-

cula, foliis radicalibus longe petiolatis parvis subrotundis, 
caulinis oblongis petiolis dilatatis, supreniis sc.ssilibus, 
racemis ebracteatis, calycis laciniis ovato-lanceolatis lubo 
coroll® vix brevioribus,—Affinis M . ovalifoti-x. W all., sed 
satis diversa videtur.

Choor and Kedarkanta.
3. M. moUkioides (Royle MSS.) humilis, hispida, fidii.s 

ad basin caulis numerosis parvis petiolatis oblongis, scapo 
subnudo apice dense cymoso, bracteis nullis, calycis laciniis 
linearibus hispidis tubo corollte amplo dimidio brevioribus.

Peer Punial.
Ancbiisa Mollkioides Illustr. T . 73. f ig .l . a. F low er; 

b.v. calyx and corol opened; d .e . anthers; f .  pollen; 
g. stigma; /n a nut.

The three preceding species belong to the sutac scries as 
the M. macrophylla, which Lehmann refers to Anchusn. ■

4. M. aylm tka. Ehrh
Pungee in Kunawur.
5. M. alpestris, E hrh  ?
Pew  Punjal and Surthul on the road to Cashmere.
6. M. collma. E hrh  .?
S'oongnum in Kunawur.
7. M. intm nniui. E hrh  ?
Himalayas. Lady Snrah Ani/itrat.
The specimens of tlicse last four species are not pei feet, 

blit do not appear to differ from the European forms.
b. M. /mhistri>. U'ith.
Cashmere and Cbeenoo in Kuiiawui.

SunoRDo ll.C vxooi.ossK .K .— Nuceslaternhter .sfy/', iiffi.ur.
V. CvNOOI,OSSf,M,-/,)>)«. —

•Nuces mai'g'ine aciilcis imi'Crialibus li.ssi subcoi.iii'xi. 
gloctmliaia;, si.pcrficie mida vel aciilcia paiicis hrevihus.

1. C uncinniam (Royle M?S.) ramis laxis divaricatis, 
foliis petiolatis ovatis acumiiiatis iiiferioribus basi sub-

aculeis uniserialibus nurclongioribus.—Rindern;;h>ehidmt,i.
Wall. Cat, n. <>2(i.

Choor, Aclianiiiria, Dokrec in Kunawur.
fl. Tru’i^or-/, glabrior, foliis majoribus.— C. ‘macrophyUnm 

(R.iyic MMS.)
Nagkanda, Tuen, Uvnikta.
2. C. tnkroijlnihin (Royle MSS.) pul)eacen«, folii.s sub- 

smilibvis ovails acunilnatis hasi rotundatis, vac.-iiiis ebrai'- 
tealis, nucibus marginatis, aouleis unispi ialibiis, pauciMpi.- 
bre.issimis sparsis.

Casbnicrc.
3. C.g/aiidiAurntu (Ro\le MSS.) pilosuni, foliis oblongis 

acumiiiatis basi anguslatls et curdato-ainplexicaulibus, 
rucemieebracteatis,ci)l\cislaciniistubuiII uorollFemquaulibn-,

spai'sis.—Nuces taiituin juniores vidi.
Casiimei's', llu i |)(io, Clioor, Kedarkanta.
4. C.U'iigifl.jnnH (Royle blSS. pilosuni, folii.s obloug's 

aeiiniinatis, .siiperioribus basi cordato-iimplixicaulibu--, ra-

• The arrangement and ciremnseription of the genera is taken partly from 
bach's Flora Geriuatiica Excursoria.

graph, [lartly from Reidiioi-
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ccmis «bracleati», calycis laciniis tubo corollsc diniidio 
brcvioribus.nucibas marginatis.aculeis uniserialibuspaucis- 
quesparais?—Exemptaria incom pleta; atapecies, etsi prie- 
eedenti affinia, corolla distinctissima est.

Cashmere.
a. C. g lo c h i4 io tu m ( y ^ Cat. n . 922) pilosum, divaricato- 

rainosum,foliis obloogis acuminatisbasiangustatis scssilibus, 
rscemis elnngatis tonuibus, floribus subsessdibus, nucibus 
parvis tnarginatis aculeis brevibus uiiiaerialibus paucisque 
aparsis.—Flores dimidio m inoresquam ia prsecedentibus.— 
C.ttesiculomm,. At'aH. Cat. n. 920.—A lso the N epal speci- 
m ensof C.canescens. Wall. Cat. n . 918.

Choor, Simla, Rogee and Chaogaon in Kunaivur.— 
Chinee. R . Inglis, Es'j.

••Nuces per omnem auperficiem dense et subaequalitcr 
glochidiatee.

0. C.canesceiv. W illd. Enum, H ort Berol. 1. 180.—-C. 
rncemoawm. Roxh. ex W all, in Roxb. FI. Im;. 2. C.

Massooree and Saharunpore.
7. C .fu n n K m . Wall, in Roxb. 1. c.
Mussooree. Saharunpore, and Kheree.
5. t«n«7iTO(Royle) foil is hrevioribus.
JIussooree.
S, 9. There are two other species apparently belonging 

to this genus, bui iu too imperfect a  state to determine; the 
otin gathered in Cashmere, the other on Shalma,

V I. E chinospeh.iiu .v .—Lehm.
1. E .tanum , (Benth.) perenne, caspitosum, sericeo- 

ircaiium, lamis stiictis ereclis, foliis ohlongo-liiifiaTibus, 
racemis strictis,W actei9 minutis, nucibusmarginatls aculeis 
brevibus uniserialibus.—Caules numerosi pedales. Flores 
porvi. Nuces per omnem superliciom minute tuberculosse.

Lippa and Purgeo in Kunawur.—Kherang Pass. R . 
Inglis, Esq.

2. E.scriceum  (Benth.) perenne, cfespitosum, pilis 
loiigis sericeo-villosum, foliis oblongo-lanceolatis, racemis 
laxe corymbosis basi vi.x braoteatis, nucibus marginatis 
aculeislongisuniseriiilibus.—Cnules'vixsemipedales. Habitus 
pt flores Myosutidis nmue. V ill. {E r i’richium. Reielib.) 
Nuces maturas non vidi.

N ako in Kunawur.
3. E . spaihalatum (Bonih.) perenne, ctespitORum, pilis 

adpressis incanum, foliis oblongis ubtusis inferioribus i

longe petiolutis,racemis laxe corymbosis baaivix bracteafis, 
nucibus marginatis aculeis numerosU uniserialibus basi 
connatis.—Habitus e t flores fere Myosotidis alpeslris.

Chango in Kunawur.

V II . TniciioDKSMA.— B r.
I. 71 i7tdicum. Br. Prod. 1. dSfl.
Plains of N orthern India and lower mountains.

Sdbobdo I I I .  H ei.:otbope«.— coalitce, in 
/m e tis  matura sxpius parMUes.

VII I .  HEuoTROPirt i ,—Linn.— Lehrii.
1. H .supin im . Linn.Spec. '\^1.— H .nalabarieuni. Retz. 

Obs. 4. 24.
Plains of N onhern India.
2. H .europaum . Linn. Spec. 18/.
Plains of Northern India.
3. H.hrevifolium. Wall, in Roxb. M . Ind. ed. W all. 2. 2.
Plains of Northern India.
4. H . eoroviandvlianum. Retz. Obs. 2 . 9.
Plains of Northern India.

IX . Messkrsch.widta.—R om . et Sekult. Syst. 4. j,i,
1. tSLliispida (Benth.) caule hispido, foliis oblungo- 

laneeolatis etrigosO'hispidis, spicis elongatis paniculato- 
ramosis.—Corolleetubus ualyce duplo longior, laciniis longe 
subulato-acuminatis. Bacca subsicca tetrapyrena ossicuH.'

Delhi.
X . Ehketi-a.

]. E .senata . Roxb. F l .Ind .ed . Car. et W all. 2.34U-
Deyra Dooii and Kheree Pass.
2. E . fioribundu (Royle JfSS.) arborea, foliis ovatis juni- 

oiibus laiiiU.jue iiuvellis pubescentibus demum glabratiR, 
oymis ample dichotomis axillaribus terminalihusqiie.— 
Corolla major quam E .l(su i ex E .aspera. Baeca nuig- 
nitudine grant piporltis matiiritate 4-partibilis,

Deyra Doon and Kheeree Pass, and Ccntni! Range.
3. R. latvis. Roxb. PI. Cornm, 1. p. 42. t. 50’.
Deyra Boon and Kheree Pass.
4. E . puhescens (Royle MSS.) foliis ovatis supra scabris 

subtus pubescentibus, cvmis latcralibus paucifloris.—Ab 
E . aspen  diflVrt foliis amplis coriaeois et infli)rcsccnti«. 
Corolla E.hsvis.

Foot of the Hiinalayus.

' 127. C O RD IAC Eii.
This small order, separated from the old Boraginea on account of the plaited 

cotyledons and dichotomous styles, in which it closely resembles Convolvulacece, is 
chiefly confined to the tropical parts of the Old aud New World. Cordia, the only 
genus in India, has the distribution of the order in Africa and America, and is found in 
Arabia, China, and New Holland. One species, C. M yxa, extends into Egypt, where it 
has probably been introduced. This species is also found in every part of India. 
C. angnstifolia extends from the Peninsula up to the banks of the Ganges. C. latfolui and 
tomentosa are confined to the southern parts. In the Deyra and Kheree jungles is found 
C. Latora, Hb. Ham., perhaps only a variety of C. M yxa, with a new species, C. in- 
cana, nob.

^ he
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The succulent, clammy, subastringent fruit of C. M yxa, has been long esteemed as a 
medicine, under the name Sthesttn, and is also eaten by Asiatics. C. latifolia is supposed 
by Dr. Roxburgh and Mr. Colebrooke (FI. lndica\. p.*590) to produce the larger, while 
C. My.xa affords the smaller sepistan-s or sehestans. From these the order was named 
SebestivecE by Ventenat. The bark of C. M yxa  is accounted a mild tonic; that of 
C. angustifolia, Roxb., (reticulata, "Roib.), goondnee, is much used for making astringent 
gargles; the fruit also is employed as an astringent.

128. CONVOLVULACE^.

The Comolvulacea, generally known by their twining habit and plaited corols, are 
allied to CordiacecE by their shrivelled cotyledons, and are, like them, chiefly found in 
tropical countries, with a few species extending north, and ascending the mountains in 
•warm latitudes. Thus we have tliem in abundance in the plains of India, with a few 
only in the Himalayas. The Indian species have been carefully examined by M. Choisy, 
in a memoir published in the Mem. de )a Soc. d’Hist. Nat. de Geneve, where he has 
given a tabular view of the genera belonging to this family. Of these, several are 
peculiar to the southern parts of India and the Malayan Peninsula, as Blin/cu'ort/iui, 
Moorcroftia, Shuteria, Skiuneria, Neuropeltis, and Lepistemon; of the last, one species 
extends to Java. Argyreia is common to India and China, Calystegia to India and New 
Holland. Of the other genera found in India, Parana occurs in Western Africa ; 
Calystegia, Bretceria, and Dickondra, in New Holland ; of the two last, species are 
also found in America. QuamocUt and Anlseia are chiefly found in America; but species 
of both are indigenous in India and China, while Calonictyon has several species in India, 
but only one in the West-Indies. Rivea, Ipomaa, Convolvulus, Evolvulus, and Batatas, 
are found in the tropical parts of Asia, Africa, and America ; and, with the exception 
of the first, also in New Holland. Cressa extends from India to the south of Europe, 
and species of Coni'olvulus find Calystegia to several northern parts. Cuscuta has a very 
wide distribution in the Old World, both in hot and cold countries.

Many of the same species spread from the southern to the most northern parts of 
India along the foot of the mountains, as w'e have seen to be the case in other families, 
zs Rivea ornata, Argyreia speciosa, Parana racemosa, QuamocUt vulgaris, $ec., all of which 
are found wild in the Deyra Boon. Some are Common to India, China, and New 
Holland, as Jpowicen pescapra, reptans, and dasysperma; others, found chiefly in arid 
parts of the country, to India and Western Africa, as I .  coptica, filicaulis, and reptans, 
Batatas paniculatus and pentaphyllus, all of which, with the exception of the first, 
spread to America. Batatas edulis is cultivated in all the tropical parts of the world. 
Other instances of the same nature may be seen in M. Choisy’s Memoir. A few 
species only of those f<H«id in the plains ascend the mountains, as Rivea ornata, to 
moderate elevations, Pharbitis N il, common in various parts of the world, to as high as
5,000 feet; Ipomcea atropurpurea and cuspidata occur in Nepal; Aniseia burlerioides 
in Kemaon, and on the banks of the Tonse. Cuscuta grandijlvra is common in the Hima- 
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layas, and also in Kunawur, with a species allied to C. EuropcEa. Convolvulus arvensis, 
found almost every where, occurs both in the plains and mountains of India.

The Convolvulacece are well known for the purgative properties of the roots of 
many of the family, as of Jalap, Scamraony, &c. Convolvulus panduratus is substituted 
in the United States for the former; so, in India, IpomcEa Turpethum, toorbud of the 
-Arabs, supposed to be a corruption of the Sanscrit trivrit, liindee nusot, is accounted 
a powerful cathartic, and by Dr.Wallich an excellent substitute for jalap, (v. Gordon, 
in Roxb. FI. Ind. ed. Wall. 2. p. 58) ; so the seeds of Ipomaa carulcn, hub-ool-ml, hula 
dana, are accounted purgative in India, as are several others of this family. The 
annual shoots not having secreted the due proportion of resin, are inert, and even 
edible ; as the stalks of C. edulis and repens. The tubers of Batatas edulis, or sweet 
putatoe, have long been employed as food.

Convolvulus Scammonia, of which the dried resinous juice forms scammony, suhnoonya. 
of the Arabs, is chiefly produced near Smyrna and Aleppo; but only inferior kinds 
find their way to India, though there is little doubt that it might be produced of the 
best quality in Northern India. The Jalap exported from Vera Cruz was supposed to 
be produced in that neighbourhood, or in that of Xalapa, by Ipomeea macrorh'tza of 
Michaux. But it was known to Humboldt (New Spain, vol.iii. p. 36), and also to 
Dr. Coxe (v. Thomson. Elem. of Mat. Med. ii. p. 289), to be the produce of a different 
plant. The latter calls it 1. Jalapa, and the former says, “ (hat the true Piirga de Xalapa 
delights only in a temperate climate, or rather an almost cold one, in shaded valleys, 
and on the slope of mountains.” The true plant has been fully described by Professor 
Don, in a paper read before the Linnean Society, from specimens grown from seeds 
sent by Dr. Schiede, which he procured from Chiconquiera, on the eastern declivity 
o f the Mexican Andes, at an elevation of 6,000 feet. Mr. Don retains for this the 
name I .  Jalapa, instead of Schiedeana z^d P u rg a , given it by Zuccarini and Wenderoth. 
The discovery of the true locality is important, as shewing that the Jalap requires 
a cool climate, and may no doubt therefore be cultivate^J in the Himalayas.

129. HYDROLEACEiE.

This small order, separated from Convolvulacece, contains genera which inhabit very 
different kinds of climate. Xam a  is found in both the East and West-Indies ; and 
X .  (H ydroha) zeylanica extends from the southern to the most northern parts of the 
plains of India, where it forms an ornament of damp and swampy situations.

130. PO LEM O NIACE^.

This family, allied on one liand to Gentianece, and on the other to Convolvulacea, 
abounds chiefly in America, as in Chili, Peru, Mexico, and the more southern 
of the United States provinces, but especially in California. Dr. Richardson states 
54° as the most northern limit of the order. The genus Phlox  has also a species in 
Siberia, and Polmormm  extends from Europe across Siberia to Japan, and south

wards
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wards to the Mediterranean, the Caucasus, and even the Himalayas, where only a 
single* species (P . cctruleum according to Dr. Wallich) is found in Kemaou and at 
Kotgurh; but the specimens which I have from the Choor Mountain and the Borang 
Pass, as well as from Cashmere, agree better, according to Mr. Don, with P.gracile  
of Fischer, from Siberia. In addition to this, there is another genus found on lofty 
situations in the Himalaya, which is referable to this family, on the authority of 
Mr. Bentham, who has named and described so many of the new genera and species 
of Polemoniace<p, and has with his accustomed kindness favoured me with the following 
character of those of Cyananthus, which with its 5-celled ovary and 5-lobed stigma, 
agreeing with some Cam-panulacttE, differs from them in its inadherent calyx.

CVANASTHUS, W a LI..

“ Calyx inferus tubuloso-camparulatiis seini-5-fidudolns non memhramuiein. Corolla suhiiifundibu- 
liformis tubo ample liinbo 5-fido. Stamina 5 ad basin corollre inserta cjusque lobis aliemantia. Amlicra 
ovario adprtssa connatave. Ovarium liberum 5-Ioculare. Ovulain quoque loculo plurima. Stylus simplex. 
Stigma 5-lobum lobis ovatis patentibus. Capsiil.a oblongo-conica valvis 5 loculicide-dehiscens.—Herba' 
annua? parum ramosas procumbentes vel adscendentes. Folia alterna siraplicia. FIovcs paiici >i>litarii 
sa?piusterininale». Calyces nigro-villosi. Corolla' specios^ caerulca*. Semina oblongo-linearia.

1. C. In teg r a , (W all. Cat. Herb. Ind. n. 1472), foliis ovnto-oblongis integerrimis 5tTruliiti>vc.
Hab. Kemaon. W a llic h . Kedarkanla. R o y le .
2. C. loba ta  (Wall. 1. c. n. 1473), foliis cuiicatis inciso-lobatis.
Hab. Kemaon et Gossainthan. W allic h . Kedarkanta. R oyle .

These plants differ from the other genera of the order in their 5-cellecl ovarium and S-lolial 
but in every other respect they appear more nearly connected rvitii Polemoniacea? than uitli any otber 
tribe.”

131. PRIMULACEyE.

The Primulacea, well known from affording so many ornamental and favourite riowci ', 
are most closely allied in structure to JMyrsinece, from which, however, they clitfer 
much in habit. Dr.Lindley has remarked, that “ they are nearly allied to all tlie 
regular monopetalous orders, with capsular fruit, especially SoUinecB and Gentiaucce." 
They are usually placed mxX^Lentibulared;, which are more closely related to Scropha- 
larinea. Hence it is difficult to place tliis family appropriately in a linear series ; bin 
if we suppose the series as returning into itself, and forming a plexus of circles and 
natural classes, the Primulaceee%!\\\ serve to connect several together.

Ornamental as are all the known Primulacect, they are no where move so than on the 
coldest and most exposed of the Himalayan peaks, and at a season when returning 
warmth has but just begun to displace the scene of wintery desolation. Tlie plants of 
this family are chiefly diffused through the temperate and cold parts of the northern 
hemisphere, both in the Old and New World, where they are found in moist, shady, 
and frequently mountainous situations. But they exist also in the southern hemisplicu', 
as Primula in the Straits of Magalhaeiis, and I believe also on the mountains of Van 
Diemen’s Land; Lysimachia and Cciitunculus in New Holland, and Ai/agallis in Chili 
and Peru.

In India, the only plant of this family which is generally diffused through the plains, 
but this only during the cold weather, is A n a g a l l i s  arveusi.'.-, found also in the Hiina-

lavas.

    
 



I L L U S T R A T I O N S  O F  T H E  B O T A N Y  OF \_Prhnulacecc.

layas, in Europe, and so many other places. Lysimachia obovaia was found by Dr. 
Wallich at the foot of the mountains, in the forests bounding Oude; An^rosacc 
rotundifolia and indsa descend to the Deyra Doon. But in the mountains the species of 
Prbnulacea are about forty-five in number, belonging to the genera Primula, Audrosuce, 
Lysmachia, Ceniunculus, and Samolus, which are all, except Androsacc, found also in 
America. Of these, Lysimachia extends most southerly, as it is found on the Pundua 
and Neelgherry mountains, as well as on those of Taong Dong, and in Ava. (v. Wall. 
Cat. N. 1489); species are very generally diftused in the Himalayas, and found as high 
as 7,000 feet at Mussooree, but chiefly during the rainy season; one or two species 
occur also in Kunawur, with L . Ihyrsiflpraf Linn. Samolus Vakrandi, found already 
so widely diffused in Europe, Asia, and N . America, also in New Holland, and in 
Central Africa, is likewise found in the Himalayas by the sides of springs and little 
rivulets, at elevations of 5,000 feet, as near Chinalug, on the Suen range, and also in 
Kunawur, at Chaogaon. Centiinculus indkus, nob. (v. Ic. ined. N. 348) is also found 
at moderate elevations. The genera Primula  and Androsace have much the same 
distribution, sending a few species towards the foot of the mountains, and others 
towards the highest points of vegetation. Thus, as we have seen, Androsace rotundifolia 
and incisa descend towards theDooii; A . lanuginosa is found on Choor, A'C., and other 
species, o&A.reptans and nidulans, nob., in cold and bleak jrarts of Kunawur; so 
Primula has one species, P.Jloribunda, at as low an elevation as 5,000 feet in the 
neighbourhood of Kuerkoolee; but at higher elevations, as in the ascent to Choor in the 
earliest spring, and when the snow has just begun to melt from tlie neighbourhood of 
stones or trees, or from situations exposed to the full influence of the solar rays, w'e 
find, in full and luxuriant flower, P . denticidata and petiolaris ; on still loftier situations, 
as Gos.sainthan, Kedarkanta, and some of the passes, we find P. Stuartii, with its rich 
yellow glow, by the side of the equally beautiful P . purpurea: the first also extends to 
Peer Piinjal, where is also found P . elliptica ; and in Kunawur, the new species, P.ob- 
tusifoUa, spathulatu, hwolucrata and nana, nob.

When we take into consideration the several genera which we have so frequently 
seen occupying the more elevated belt of the Himafhya, one regrets the poverty of 
the language at present applied, to the geography of plants, as it is impossible to 
indicate the nature of mountain vegetation by merely using the name of the range; for 
as we have seen in the case of these mountains, the vegetation varies, and is analogous 
to that of very different countries, according, to the elevation or as peculiarities of 
local circumstances cause a variation in climate. The inconveniences of this might, 
it appears, be considerably remedied, if botanical regions on the surface were more 
circumscribed according to their respective climates, or taking the several zones of 
latitude, as done by M. Mirbel; or arranging under them the several countries, as done 
by Mr. Bentham, but commencing with the equatorial, and bringing together the two 
temperate, as well as the arctic and antarctic zones; or, if necessary, dividing the 
space between the equator and poles into a greater number of zones, in conformity to

Baron
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Baron Humboldt’s Isothermal lines; giving appropriate names to each, and arranging 
under tl.iem, according to thgir climates the several regions, of the globe, &c.; we 
should have brought together all those which corresponded in naeteorological pheno
mena, in vegetation, and animal life, fr^uently in agriculture, often in manners and 
customs, as these so frequently depend upon climate. Mountains might be simi
larly divided into zones or belts, according as elevation, climate, and vegetation, 
displayed sufficient differences to warrant the distinction. We have frequently seen, 
that according as we observe the natural phenomena, at the base or towards the 
apex of these mountains, the correspondence is either with tropical, European, or polar 
regions. This might be indicated by a word compounded of that of the mountain 
range, and of the zone to which the belt corresponded, as Tropico-Hiraalayan, Arcto- 
Hiraalayan, &c., which would sufficiently indicate the nature of the vegetation at 
different elevations, as well as the geographical situation. The Author hopes, on some 
future occasion, to follow up this subject in its details as well as its generalisation.

P r im u la  p u r p u r e a ;  foliis obLaiigis lanccoliitis basi attemiatis in petiolum decurrentibus subtus 
pulverulentis marginibus integris revolutis, umbella muUifloi'a, cnlyce profunde 5-fida, laciiiiis linea- 
ribus elongatis intus albicantibus.—Affinis P . S tu a r t i i .—Tab. 77. fig. 2.

Hab. Kedarkaiita, at an elevaliwn of 12,000 feet.
P . oh tu sifoU a; foliis obovatis obtusis basi attenuatis membranaceis subtus farinosis, marginc siib- 

cren.ato undulato, petiolis latis membranaceis, umbella erecta pauciflora, corolla sub-hjpocratcviformi,— 
Tab. 77. fig. 1.

Hab. Lippa, in Kunawiir. I am indebted to my friend, W, Wilson Saunders, Esip, for the drawing 
of this plant.

P . ro sea ; foliis lanceolatis acutis serratis utrincpic glaberrimis breve petiolatis dense fasciculatis, 
umbella multiflora erccta, calyce tubolosa 5-tida laciniis linearibus corollae tubo subiEquantibus,'Coroll£c 
limbo piano segmontis eraarginatis.—Tab. 76, marked 75, fig. 1.

Hab. Kedarkanta.
P . elU piiva; foliis longe petiolatis ellipticis serratis in petiolum decurrentibus, umbella pauciflora, 

corolla; segmentis obcordatis emarginatis.—Tab. 76. fig- 2-
Hall. Cashmere.

132. PLUlMBAGINEiE.

The Plumbaginea form a small order chiefly found in temperate parts of the world, 
as in the south of Europe, the Mediterranean and Oriental regions, and the Cape of 
Good H ope; but species occur also in very cold, as others in very hot parts of the 
world. Among the latter is the genus Plumbago, found in India and America, and 
having the distribution of the order north and south. P . zeylanica extends from 30“ 
N . in the plains of India, to 34® S. near Port Jackson, ^.gialitis, a genus found by 
Mr. Brown among the mangroves of New Hollanii, has also a species, J E .  rotiind ifoU u, 

in the Sunderbunds, or Delta of the Ganges. Plumbago Europaa is well known for its 
acrid and even caustic nature, while P . scandens is, for the same properties, called in 
St. Domingo hcrbe-ati-diable; so, in India, P . rosea is named “ Radix vesicatoria" by 
Rheede; while P . zeylanica is called by the natives chitraka; also “ Vahni, and all the 
names of fire.”

133. PLANTACIXtA:,
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133. PLANTAG INE^.

P lantaghiea  are considered by Dr. Lindley more nearly allied U) Plumbagine(e 
than to any other order ; and he quotes Mr. Don, as referring “ Glaux to P lan tag inea , 

where it will form the connecting link b e t^ e n  that family and P rim ulacea .” The 
P lan tag inea  are found in various parts of the globe, but chiefly in temperate and cool 
climates. They are therefore absent from the plains of India, though they may be 
cultivated there in the cold weather months. Several species, among them the Euro
pean P .  lanceolata, are found in the Himalayas, both on the northern and southern 
face, and as far as Cashmere; these M. De Caine has kindly undertaken to describe, 
and include in his monograph of the P lan tag inea , upon which he has been for some 
time engaged.

The Plantaginea  are a little bitter and astringent, but they are best known for their 
.seeds affording abundant mucilage. Those of Plantago P sglliam  have been long used 
for this property, and those o f P . arenaria are exported from the south to the north of 
Europe (D. C.), probably also to India ; as I have grown plants from seed bought in 
the bazar. P . Isphagula, probably a native of Persia, is cultivated in India in the 
cold weather, on account of the mucilage afforded by its seeds, which are called 
isiifghol, from the Persian ispagool. The Arabic synonyme given is bazr-katoona, and 
the Greek fitslioon, an evident corruption of HvXhiov.

MONOCHLAMYDEA;.
All the preceding orders, with the exception of the two last, are included in M. De 

Candolle's great subdivision of D icii i.amyde/E, or those having a double perianth, or 
both calyx and corolla. The following D i c o t v t .f d o n s  form the subdivision of 
MoxocHLAMYDtar,, or those having only a single perianth, being the A p e t a l .f . of 
other authors.

134. NYCTAGINEiE. .
The N yctaginea , though sufficiently distinguished, are allied in some respects to 

Plum haginea. They are chiefly found in trojDical parts of the world, though Abronia  
occurs in California. The genera Pi^ionia and Boerhaavia, found in the West-Indies 
and New Holland, are also so id India. Pisonia, consisting of shrubs, is confined to 
the Peninsula; vih txe P .  aculeota is also found, according to Dr. Roxburgh, and the 
East-Indian plant said not to differ in any way from the West Indian. Boerhaavia is 
found in every part of the plain.s of India ; and the same .specie.s, B . diffusa and repanda, 

almost every where. M irah ilis  Jalapa is cultivated only in gardens.

135. BEGONIACEyE.

This family, consisting of but a single genus, containing numerous species, is 
uncertain in its relation to other families, being placed by some botanists among 
polypetalous, and by others among apetalous orders, but most frequently near Polp- 
goniea, whicit they resemble in some respects. The Begoniacea consist generally ui

sm all
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small herbaceous plants, which affect the tropical parts of Asia and America, as they 
require both heat and humidity for their development. In India they occur in the 
mountains of the Peninsula, and from Penang and Siam they extend to Silhet, and 
thence along the foot of the Himalayas to Nepal, and the Kheree Pass, where
B. Umlla is found in 30° of N. latitude. B. echinata and picta ascend the moun
tains in Kemaon, and at Mussooree are found at as great an elevation as 7,000 
feet, with B . cordata, nob., but it is only during the moisture and equable temperature 
of the rainy season, when we have seen that other tropical plants of an equally delicate 
texture and fugitive nature are found to flourish in the same localities. The leaves of
B . harbata, called tengoor, are eaten by the natives as a pot-herb, on the mountains 
near Chirraponjee. Wall. E . I .  Herb. N .  3679.

Begonia echinata (Wall. Ic. ined. 1199. and Goran 741) herbacea, radice tuberosa, foliis sub- 
ioqualiter cordatis acuminatis injequaJiter duplicato-ŝ rratis, supra reticulato-venosis, subtus rubeutibus 
utrinque pilosis, stipulis acutis scariosis, cymis paiicifloris, capsidis dense stellato-tomentosis alis acutis, 
una maxima.—Tab. 80. fig. 1-—(a) male; (6) female flower; (c) anther; (d c) stigmas; ( /)  capsule; 
Ig) stellate pubescence.

From Dr.Wailich’s series of the Hon. E. I. Company’s unpublished drawings.

13C. POLYGONEdi:.
The Polygonea, allied in some points to Begotiiaceee, are so in others to Cheno- 

pode<e. They are very generally diffused through the hot and cold parts of tlie world, 
and we have them both in the plains and mountains of India; in the former, the 
genera Polygomtni and Rumex, and in the Himalayas, species of these, with luen/gia,
O. rgria, Rheum, and Fagopyrum.

The East-Indian Polygonca have been fully illustrated by Dr. Meisner, in the third 
volume of Dr.Wallich's PI. As. Rar. Thence we learn, that in this, as in other 
families, species extend from the southern to the most northern parts of India, while 
others are common to it with other countries. Of the former, Ramc-v Roxburghiamis, 
Poli/gonum barl.atum, glabnim, and to7iicntosum, may be adduced, as found near Saha- 
runpore, but only in the neighbourhood of water. The first occurs also in Java, 
China, Japan, Siberia, the West-Indies, mid N. America; an extent of distribution 
which we seldom see, except in plants influenced by the equalizing effects of water 
on temperature. P . tamaitoswn belongs to the same section as P . sencgale/ise and 
orientak; the latter found in India, as well as at the Cape of Good Hope and in New 
Holland. P. lanigerum is found in the two last, in Japan, as well as on the Neelglierries, 
in Nepal, the Deyra Boon, and Rama Serai, a valley within the Himalaya. P . chintnue 
is indigenous in the mountains of the Peninsula and the Himalayas, as well as in 
China and Japan. P. herniaroides and Riime.v deiUatus exist in Egypt and the plains 
of India. P . acre is common to S. America, Bengal, and the Peninsula of India.
P. muricatiim. from Nepal, is nearly allied to the N. American P. urifoUum, and 
P . horridhim to P . sagiltalum, found there, as well as in Siberia.

Of the Polygonums which ascend the mountains, P . Utcerum, of the section Avku- 
laria, is frinid as high as 8,784 feet on the Andes; and in the Alps, P . aviculare var.

2 s nat/a
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nana ascends to 5,892 feet on Mount Cen .. . ,..- .e s  allied to these are found at
considerable elevations in the Himalayas, as at Theog and Phagoo, and a species 
resembling P . marltimum, at Change and Kanum in Kunawur, where the soil has been 
shown to be saline. The section Persicaria attains the next greatest height, as 
P . segetum is found at an elevation of 8,160 feet on the Andes, and P. Persicaria var. 
nana at 3,054 feet on the Alps- so in the Himalayas we have P. spharoslackyum, Brii- 
nonis, vaccinifolium, Emodi, spedosum, and oxyphyllum, on such mountains as Mussooree, 
Choor, Kedarkanta, and Peer Punjal, or from 7,000 to near 13,000 feet of elevation, 
and on the Kherang, Chandow, and other passes. P.viviparum, Lin., is also found 
in such situations, with a new species, P . bulbiferum, nob., nearly allied to it. The 
section Tiniaria does not ascend so high, P . tamnifolium, existing from 5,400— 7,200 
feet on the Alps; and in the Himalayas, P.pterocarpum at Mussooree, &c., and 
P . Convolvulus, Lin., at Leeo in Kunawur. The species of Fagopyrum, with the 
exception of F. triangulare, are found in a cultivated state. Riimex Nepalensis occurs 
everywhere; and R . hastatus, found at the foot of the mountains, is allied to R . Aceto- 
sella.

Kcenigia, found in Iceland and Lapland, occurs also in the higher mountains of 
Nepal; so O.ryrla, indigenous in the mountains o f  Scotland, Siberia, North America, and 
Mehille Island, has also a species, O. elatior, in the Himalayas, on such mountains as 
Peer Punjal, and in Kunawur. This Dr. Meisner describes as “ 0 . reniformi nimis 
fere affinis;” and though generally distinguished by its greater size, I have specimens 
varying from one inch to a foot and a half, so that the eraargination of the winged seed 
remains as the only character, and this also varies in degree in different specimens.

The genus Rheum, or R h u b a r b , .so important in a commercial point of view, is more 
interesting than any other in its geographical distribution. R . Rliaponticum is found in 
several parts of Russia, on the shores of the Bosphorus and of the Caspian Sea, east
wards in Siberia, and the lower mountains of the Altai Range: R. sibericum and 
undulatum of Pallas are considered by Ledobour to be only varieties of this. R . leucor- 
hizwn (nanum Silvers) is also found in the Altsi mountains and the deserts of the Kirghis. 
Neither of these afford the Rhubarb of commerce, which is not found within the Russian 
territories, but well known to bfe brought by the Chinese to the Russian frontier town 
of Kiakhta, according to the treaty formed between these powers in 1772. The Chinese 
obtain the Rhubarb produced in China Proper, from that part of the province nf 
Shensee, now called Kansu, situated between N, lat. 35° and 40*. But the best, 
according to the Missionaries, who say it is called Tal-hoang, in the province of 
Setchuen, from the mountains called Suc-chan, or of snow, which extend from N . lat. 
26° to 33°, and from about 100° to 105° of E. longitude. That from the latter province 
probably forms much of what is called China Rhubarb; the Missionaries met large 
quantities of it brought down in the months of October and November. That from 
Kansu maj' afford some of what is called Russian Rhubarb ; but both Pallas and 
Rehman have ascertained that the greater portion, if not the whole of this, is obtained
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in April and May, from the clefts of rocks in high and arid mountains surrounding 
lake Kokonor. Bell also learnt that it was the produce of Mongolia, and Marco Polo, 
of Succuir, in Tanguth. Dr. Rehman ascertained that the trade is in the hands of one 
Bucharian family, who farm the monopoly from the Chinese government, and reside at 
Si'Uing, a Chinese town on the very frontiers of Tibet, 3,000 verstes from Kiakhta, 
and twenty days’ journey from Kian-sin and Schan-sin, Tangutian towns, where the 
Bucliai'ians go to purchase Rhubarb. This would bring the Rhubarb country within 
95° of E. long, in 35° of N. latitude, that is, into the heart of Tibet. As no naturalist 
has visited this part, and neither seeds nor plants have been obtained thence, it is 
as yet unknown what .species yields this Rhubarb. Pallas thinks it may be R . com- 
•pactum, as the leaves are said to be round and toothed; the Rhubarb merchants, 
to whom he showed the plant, did not know R . palmatum. Both these were obtained 
from China and Tatary, as well as R . tataricum and undulatum. It is probable, therefore, 
that some of these yield a portion of the Rhubarb of commerce, as they have some 
of very good quality, when cultivated in England and France. But as it is impro
bable, from the nature of the country, that the best Rhubarb is confined within 
very narrow limits, it becomes interesting to ascertain how near it approaches the 
Briti.sh territories in India, in order to share in the trade, or attempt the cultivation.

That this might very reasonably be undertaken within the British territories, will be 
apparent from the distribution of Rhubarb in the Himalayas. Passing from Hindoo- 
khoosh, where is found Rheum Riben (ribas of the Persians), mentioned by Chardin, 
&c., more recently by Lieut. Burnes, who also met with Rhubarb at Caubul and 
Bokhara; we find Rhubarb common in the Himalayas, as on Cboor, near Jumnotree, 
on Jacho in Kemaon, Gossainthan in Nepal, and near Tassisudon in Butan, that is, 
from 30° to 27°, and from E. long. 79° to 89°, and at elevations of 9,000 and 10,000 
feet. Mr. Moorcroft discovered Rhubarb at Niti, and next day between Niti and 
Gotung, that is, at elevations’of 12,000 feet. His companion, Major Hearsay, thought 
he saw three kinds, and has described two of them to me, one round-leaved and long- 
stalked, and the other short-stalked, but large and broad-leaved (R. Moorcroftianum, 
nob.), with the root more purgative than that of the former. These are called doelook 
or dooloo by the Bhoteas, and tantara (Webb), ranira (Hearsay). One of these appears 
to be the Rhubarb described by Dr. Meisner under the name R . Emodi {R . Wehbianum, 
nob.), which differs from the original R . Emodi, described by Mr. Don under the name 
R . AustraU. If we turn our attention to the northern face of the Himalaya, which has 
so many features of a Tatarian climate, we find R . spidforme, nob., discovered by Mr. 
Tnglis on the Kherang Pass, and at several places beyond. Dr. Gerard describes the 
table-land of Tatary as covered with Rhubarb, at elevations of 16,000 feet. Mr. Moor
croft sent some Rhubarb, which for compactness of texture, colour, and properties, was 
as fine as any I luue ever seen, from near Ludak, in N. lat. 34°, and E. long. 77J°.

But these are only the western boundaries of the elevated, cold, and bleak regions, 
known under the names of Tatary, Mongolia, and Tibet, of which Kimawur is essen- 
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tially a part, participating in the same great physical features, climate, and vege
tation; already possessing one, if not two species of Rhubarb, and having the best 
growing in its immediate vicinity. There can therefore be no rational doubt about the 
successful cultivation of the true Rhubarb in territories within the British influence, as 
in Kunawur, or the Bhoteah pergunnahs of Kemaon, and that with little more labour 
than placing the roots or seeds in favourable situations, and this in a country where 
little else can be produced fit for export. The only difficulty will be to obtain specimens 
or seeds of the true Rhubarb. But it must be considered, that even the eastern boun
daries of the country producing the best Rhubarb, and which, to make their purchases, 
the Chinese reach, after a journey of twenty days, is only one half the distance from 
the British territories in Upper Assam, that it is from the Russian town of Kiakhta. 
Also, that there is reason for supposing Rhubarb may be found much further to the 
westward, and consequently still nearer to the Himalayas, It would not therefore be 
difficult from Kunawur, or Upper Assam, or for such active and intelligent officers as 
Messrs.Traill and Hodgson, in Kemaon and Nepal, to obtain some of the seed or roots. 
They might at the same time succeed in establishing a trade in Rhubarb with Tibet, or 
Western Mongolia, by means of the Tatars who resort to the Hill Fairs. This trade 
might easily be encouraged by the government purcha.sing all the Rhubarb it requires, 
which might thus be employed for hospital use after crossing- the frontiers, instead of 
as now, after making a journey of 20,000 miles, or nearly the circuit of the globe.

Even this would not probably be so difficult as at first sight appears, for the whole 
of the Tatarian Rhubarb trade is not engrossed by the Russians, as much of it takes 
a western direction, aird has always formed one of the imports from China into Bokhara, 
whence passing to Smyrna, it is known in Europe as Turkey Rhubarb. Chardin, 
treating of that known in Persia, states— “ La meilleure vient du pais des Tartares 
Orientaux qui sont entre la Mer Caspienne et la Chine.’’ (Voyages, ii. p. 12.) Rhubarb, 
also of the best quality, and closely resembling the Russian, is to be purchased in the 
bazars of N. India, under the name rcwand-khaUii, from the old name Cathaii, of 
Northern China. This is sold for ten times tlie price of the Himalayan Rhubarb, which 
makes its way into the plains of India through Khalsee, Almora, and Butan, and is 
probably from its usual dark cefiour and spongy texture, the produce of either or both 
R . Emodi and Wcbbianuvi.* The roots of l i .  spieforme and Moorcroftianum are lighter-

coloured

* T h a t the  R hubarb  o f  this species is no t witJiout some valuable propevties, w e m ay learn  from D r. Tw iniiig’s 

repo rt on experim ents m ade on fo rty-th ree  cases in tlie  general hospital o f Calcutta, o f  M-liich the  followinj; 

are extracts :— D r. T. states, th a t it  has “ less arom a a n d  m ore astrir gm ey to the  ta»te than the  best T urkey  

R h u b a rb ; in  doses o f  2  or 3 drs. i t  has a good pu rgative  effect; ojitra ting iliree oi- four times, nearly a? fret-ly 

as th e  best T urkey  R hubarb . T he effects o f  small doses o f  the  v.mis'dy, as a tonic am i astringent, a re  higiily 

satisfactory, us far as four or five cases can be  relied on . I n  th is re-pect Its eliicacy ajijjears to be superior to 

corresponding  <]uantities o f  the  best R hubarli. O u th e  whole, it  appcor.s not an eligible rem edy in  obsthiule 

costiveness, on account o f  its a rom a and  .istringeney; “  i t  is n o t ap t to  g ripe ,” “'lv.it i t  is very efficaciou,- in 

m oderate doses for such cases as R hubarb  is generally  used to  purge ; and its cu ltit aiioii at the  IHu.-sooree
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coloured and more compact in structure. Rhubarb is, in India, commonly denomi
nated rmund-cheenee {rivend-tchini in Persia, Chardin), with rawmd assigned as its 
Arabic, and reon as its Greek name. The above are evidently the rm und  of 
Avicenna, and the raued-seni of the translators of Mesue. Three kinds are described 
in Persian works on Materia Medica. 1. Cheence; 2. Khorassaiiee; 3. Hindee.

The roots of Rhubarb we have seen to be pretty uniform in secreting the peculiar 
principle, called llhaharbarin, possessing properties which make them useful as pur
gative medicines; but these are also accompanied by astringent properties,while the stalks 
secrete acid, chiefly acetic and tartaric, with oxalate of lime (F^e), oxalic acid (Turner); 
this is most fully developed in Sorrel (Rurncx Acetosa mdAcetosdla), while the astringent 
principle, dependent on the presence of gallic acid and tannin, in many of the roots of 
the Poli/gone^E, is most fully secreted in Caccoloba uvifera, and “ so powerful as to 
rival gum kino in its effects.” (Lindley.) Some of the Polygonums are, however, acrid, 
as P . Hydropiper and acre, and others, a.s P . tinctoriim, chinense, and barbalum, yield 
a blue dye like indigo, in Cochin-china, China, and Japan. The albumen of Polygonca 
being farinaceous, and in some considerably developed, has been u.sed fur food, as 
Buckwheat, Fagopyrum esculenUan, and tataricum, cultivated in many parts of Europe, 
and in the Himalayas with P . emarginatmn. The two first are no doubt originally 
inhabitants of the mountains of Central Asia, and were first known in Europe under 
the name of “ frumentum SarracenicLim.” Both are much cultivated in Russia and 
Siberia; the first is usually preferred in other parts of Europe, but the second grows 
in every soil, and requires less time ; Professor De Candolle says it is preferred to 
F. csculentum in Piedmont in the Luzerne valley, because it ripens quicker, and therefore 
in late years, and at higher elevations in the Alps. In the Himalayas, Fagopyrum 
esculentuiH {phaphra and kooltoo of the natives) is also most commonly cultivated, but 
P. emarginatum ipgld) which comes very near the Linnean specimens of F. taturiann, 
is preferred iu higher and drier climates, as in Kuuawur. Thus the more closely 
we examine the distribution of plants and the agriculture of different countries, the 
nearer do we observe the correspondence in practical results among those which 
participate in the same peculiarities of climate; and we cannot but admire the bounty 
of Nature which affords even in what appear sterile w^tes, some article fitted for the 
food of man, and suited to the climate, with others which are adapted for commerce, 
as Buckwheat, Borax, Musk, and Rhubarb, from the three kingdoms of Nature, in 
the cold, bleak, and arid plains and mountains of Tatary.

P o ly g o n u m  iia ccin ifo liu m . W a l l .  P I .  A s .  R a r .  ii i .  p .  5 4 .— T a b .  8 0 .  f ig .  2 .

P . B r u n n n is . W a l l .  1. c .— T 'a b .  8 0 .  f ig . 3.

Hut  I H im at .e n s e s .

* r a c e m is  p a n ic u la t i s .

R h e u m  E m o d i. W a l l . — i? .  D o n .  F I .  N e p .  p .  7 5 . S w e e t’s  B r i t i s h  F l o w e r  G a r d e n .  I c - 2 7 0 .

R . W e h h ia n u m ;

G arden m ay be  expected  to  afford a  very valuable rem edy, w hich is less dis.agreeable to  tnkc than  th e  best 

T u rkey  R hubarb , nearly  equally  elficacious as a  p u rg e , and very superior in  small doses as a  tonic and 

astringeiBt in profluv ia.”— Trans. M ed. m d  Pliijhic- Sue. o f  Cukutta. Vol. iii. p  441.
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R . W eUiianum; r a c e m i s  a x i l l a r i b u s  a g g r e g a t i s ,  t e r m in a l ib u s  p a n ic u l a t i s ,  p e d ic e lH s  t e r n i s  f r u c - tn  

m a t u r o  d im i d io  b r e v i o r i b u s ,  s e p a l i s  i n t e g r i s  l a t e  o v a l ib u s  o b tu s i s ,  c a r io p s id is  b a s i  s u b c o rd a tO j  apicc.- 

i n t e g r o  v . s u b c m a r g in a to ,  f o l i i s  r a d i c a l i b u s  a m p l i s  lo n g e  p e t io l a t i s  c o r d a to - a c u t i s ,  c a u l in i s  o b t u s i s ,  

in  v e n is  s u b tu s  m a r g i n e q u e  h i r t e l l i s  s u p r a  p i l o s iu s c u l i s ,  p e t io l i s  r o t u n d a t i s , p e d u n c u l i s  r a m i s q u e  s u p e r n e

r o t u n d i s  g l a b r i s  l e v i t e r  s t r i a t i s ___R . Em odi. W a l l .  C a t .  1727.— E m o d u s  a d  G o s s a in th a n ,  e t  e x  N i t i ,

{Wehh.') W a l l .  P I .  A s .  R a r .  3 .  p .  6 3 .

A  f e w  o n ly  o f  t h e  s p e c im e n s  i n  t h e  E .  I ,  H e r b a r i u m  c o r r e s p o n d  w i t h  t h e  o r ig in s i l  R . E m odi, a s  f i g u r e d  

a n d  d e s c r ib e d  b j  M r .  D o n ,  1. c. u n d e r  t h e  n a m e  R . A uslrale.— T a b .  78*. f ig .  1.— ( a )  F l o w e r  o p e n i n g ; 
(b) t h e  s a m e , w i th  t h e  s e g m e n t s  o f  t h e  p e r i a n t h  c u t  o i f ;  ( c )  s t i g m a ; (d) f r u i t .

* *  r a c e m i s  r a d i c a l i b u s  s p ic i f o rm ib u s .

R . spiciforme; r a c e m i s  r a d i c a l i b u s  s p i c i f o r m ib u s ,  p e d ic e l l i s  p lu r im i s  a g g r e g a t i s  f r u c t u  m a t u r o  

s u b f e q u a l ib u s ,  s e p a l i s  o b lo n g i s  o b tu s i s  a l t e m i s  a n g u s t i o r i b u s  p e t a lo i d e i s ,  c a r io p s id is  b a s i  a p i c e q u e  r o t u n -  

d a t i s ,  f o l i i s  c ra s s is  c o r ia c e is  c o r d a to - o b tu s i s  s u b t u s  r i i b r i s  r e t i c u J a to - v e n o s is  u t r i i i q u e  s t e l l a to - p u b e s c e n -  

t i b u s ,  p e t io l i s  p e d u n c u b s q u e  g l a b r i s .— T a b .  78.— ( a )  F l o w e r  s e e n  f ro m  a b o v e ;  (b) f ro m  b e l o w ;  (cd)  
f r u i t ; ( e )  p is t i l .

R . M oorcroftianum ; W a l l .  E .  I .  H e r b .  n .  1727, m a r k e d  “  s m a l l - s ta lk e d  R h u b a r b . ”

I  d o  n o t  p o s s e s s  s p e c im e n s  o f  t h i s  s p e c ie s ,  b u t  t h e  m o s t  c u r s o r y  e x a m in a t io n  w ill  s h e w  t h a t  i t  d o e s  

n o t  b e l o n g  to  R. E m odi o r  W ebhianum, a n d  t h a t  i t  is  a l s o  d is t in c t  f r o m ,  t h o u g h  a ll ie d  t o  R. b-piciforme.

137. CH ENOPODE^.

The Chenopode<s {Atriplices, Juss.), are very clo.sely allied to Phytolaccea, and also to 
AmaranlacecB; but, unlike the latter, affect the temperate rather than the tropical zone, 
and chiefly that part of the former, which i.s beyond the influence of great heats, and 
not so far towards the poles as the cold and changeable clirnates of high latitudes, as the 
Mediterranean and Oriental regions, Siberia, Tatary, and N. America, the Cape of 
Good Hope, and New Holland. The genera found in the plains of India are, Salicoi-nia, 
Salsola, Chenopodium, and Basella; all, except the last, having nearly the above 
distribution. Basella is found in China, and, with Chcnopodiim, also in S. America. 
Salicornia indica and brachiata are common in the Peninsula ; and a species, apparently 
of this genus, in the saline country near Delhi, where Salsola indica is extremely 
common, as well as in the Peninsula. Several species of Chempodiim {bluitica') are 
common in the cold weather in every pari of the plains of India; a species of 
Atriplex is mentioned in Bengal, and also in the Peninsula. Spmacia tetrandra, called 
isfanakh, is cultivated in the sane season in gardens ; as are Bela vulgaris (chookundur) 
and B . bengalensis {paluk).

On the southern slope of the Himalaya, plants of this family are not common, 
though a few species of Chenopodiutn are to be fo u n d b u t  on the northern face, 
or in Kunawur, which has been shown to approximate in climate and vegetation to parts 
of the Oriental region and of Siberia, we have species of Blitum, Salsola, Axpris, 
Atriple.v, and several of Chenopodium. C, Botrps and BlHian virgatum extend here 
from the south of Europe ; the former is found also in Siberia and N. America. Axyris  
]\[oorcrofliana, sent by the discoverer from Ludak, was brought by my plant collectors 
from Leeo and Hango, and by Mr. Inglis from Nako and Chango. The other two 
species of the genus are found in Tauria and Siberia. -Several of the Chenopodiums

arc
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are of gigantic size, and analogous to the Mexican C. Quinoa, which, forming so impor
tant an article of food in Peru (v. Humboldt), might, no doubt, be successfully culti
vated in the Himalayas.

Salvadora, which is placed in this order by Jussieu, but by Bartling in Al^rsinece, is 
a genus common to India, Persia, and Arabia; and the same species, S. pasica, 
occurs in theCircars, N. of India, and the Persian Gulf; but along with this, another 
species is found on the banks of the Jumna, and from Delhi to Saharuupore. This is 
S.indica, nob., of the Hindoos, irak-hindee of Persian authors, who also give this 
tree the name of m/swak or toothbrush-tree: the leaves are called ra-suna, resemble 
those of the lanceolate Senna, and are, like them, of a purgative nature; the fruit 
is called peel and pinjoo. I know not if it be the same as that brought from Hansi, 
and sold in the Delhi bazar as an edible fruit, under the name of peeloo. S.persica i.s 
called khurjal in N. India, arak and irak in works on Materia Medica. Tlie bark ol 
the root is acrid, and raises blisters (Roxb.); a decoction of the bark of the stem is 
considered tonic, and the red berries are said to be edible.

The herbaceous parts of many of this family, as spinage, ixc. being insipid ami 
mucilaginous, have been used as vegetable food in many parts of the world ; so, 
in India, are several species of Chenopodium (bhutwa, &e.) Beta deni^a/cush (palung 
and paluk), Spinacia tetramira (isfanakh), and also Baaella ruhra (poee). Tiie roots of 
beet and mangel-wurzul also afford food; the successful extraction of .sugar from 
the former, is one of the triumphs of science. The seed of some are considtuvd 
aromatic and stimulant, as Chenopodium Botrps, and Anihj'osoidcu. C. vulvaria is said 
by M. Chevalier to exhale ammonia during the whole of its existence. (I.iiulley. Nat. 
Ord. p. 163.) The loose cellular texture of many of this family is supposed to favour 
the absorption and deposition of soda in their substance, when growing in the vicinity 
of the sea; and this in such considerable quantities, as to afford, by the incineration of 
several species of Salsola, Salicornia, Sueda, &c., the chief supply of the barilla ol 
commerce on the coasts of Spain, the S. of France, and of Arabia. Dr. Roxburgh 
has already .sugge.sted (Flor. Ind. 2. p. 62), th.zi Salicornia indica and brachiata. willi 
Salsola nudijiora, are so abundant on the coasts of India, as to be able to siip]ily 
barilla sufficient to make soap aud glass for the whole wxirld. A coarse kind of barilla 
is procurable in Indian bazars, under the name scjjee mullee soda-earth.'' TIun i.s 
procured by the incineration of plants (unknown) growing not in the neighbourlKKxi ol 
the sea, but on the shores of the salt lakes scattered ttirough the Indian deserts. It 
seems worthy of inquiry, whether the Salsola, so abundant on the batiks of the .luinna, 
would yield soda, and also, whether it would be possible to grow any of tlicse soda- 
secreting plants in the saline and barren country to its westward, \\ here nothing else 
will now grow.

13S. PHYTOLACCE-^.
This is a small order, separated from Ckoiopodece, and as Dr. Lindley states, natiwaol 

either America, within or without the tropics, Africa, and India; in the latter, n<-
f i n d
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find Gisekia phamacioides common in the plains from the Peninsula to Saliarunpore ; it is 
also found in Egypt. Phytolacca, occurring in both North and South America, as well as 
in Africa, has also a species in the Himalayas, which Dr. Roxburgh having first obtained 
from Nepal, has named P .  acinosa. This is also common further north, as on the 
Choor mountain; and as the leaves of P . decandra, though acrid, yet lose this quality 
by boiling in water, and are eaten in the United States; so are those of P . acinosa in 
these mountains. A bundle of them were presented me by the head man on my arrival at 
Gundooree, on the Choor*mountain, which I did not hesitate to have cooked according 
to their own fashion, and found very palatable. 1 know not if this species unboiled, 
has any of the cathartic, emetic, or anti-rheumatic properties for which P . decandra 
is famed.

139. AM ARANTACE^.

The Amarantacea, though differing in habit, are so closely allied, as scarcely to 
be differently characterised from ChenopodtcE; but they affect warm rather than 
temperate countries, and as stated by Dr. Martius, though rather rare under the 
equator, increase in numbers towards the tropics, where they occur in the greatest num
bers, with only a few species extending to much higher latitudes. Achyranthes occurs in 
Sicily and Norfolk Island; an Amarantns in S. and temperate Europe. They are 
common in every part of the plains of India, but unlike the Chmopodca, chiedy in tlie 
hot and rainy seasons. The genera are, Chamissoa, Altcrnanthera, Amarantus, Celosia, 
Gomphrena, Altcrnanthera, Achyranthes, and Pupalia, which are also fouiid in America, 
and, except the two first, also in Africa, especially on the western coast, where JUrua is 
indigenous, as well as in Arabia. Digera is common to India, Arabia, and Egypt, and 
Deeringia to India and New Holland; where are also found species of Amarantus, 
Gomphrena, dindt. Alteriiantha'a. Desmochata, found in the. Isle of Bourbon, Java, &c. 
spreads northwards into India. Allmannia has species in Singapore and the Indian 
Peninsula. Cladostachys is found in India and Nepal, and Centrostachys extends from 
the Peninsula to the Turraye of Nepal. Polyscalis is peculiar to the mountains.

Many of the same species are found in every part of the plains, and those common 
in the Peninsula may be traced to the banks of the Jumna; the few which are 
common to India, Arabia, and Egypt, are Uigera arvensis, ^ r u a  Javanica, and fome«- 
tosa. Altcrnanthera sessilis, Achyranthesfruticosa, and Pwpalia prostrata, are found in 
India, and the west coast of Africa; as well &s Amarantus polygonoides, which also 
extends to S. America, with Chamissoa nodiflora, Amarantus mdancholicon, and 
Celosia margaritacea. C. argentea and cristata are common to India, China, and Japan. 
l)eeringia celosioides \\9ei a very wide distribution, being found in New Holland, and in 
every part of India, especially along the foot of the Himalayas; and even ascending, 
with JErua scandens and Celosia margaritacea, moderate elevations, as the Suen range, 
a^ove the banks of the Giree. A new species, D . Amherstiana, however, is most 
common in the vallies in this latitude. The species of Polyscalis are found at the

greatest
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greatest elevations, as P . sequax, in Nepal, and atTuranda in Lower Kunawur; P, 
cnpitata, on Gossainthan, and on Surkunda between 7,000 and 8,000 feet of elevation.

Several of the Amarantacea, like so many of the Chcmpodca, though without taste, 
are, on account of the mucilaginous nature of their leaves, used as vegetable pot
herbs, and cultivated in India, as Amarantus polpgamus, polpgonoides, tristis, olcraccus, 
gangeticus, and polqKtachyus. A . frumt>itaceus is cultivated for its seed in Mysore, 
as A. Anardhana is in the Himalayas. Some of the plants of this family have 
slightly astringent, expectorant, and diuretic properties ascribed to them in India; 
but it is doubtful whether they possess any. Gomphrena officinalis and vmcrocephala 
are esteemed useful in all kinds of diseases in Brazil (LindJey.) Mr.W. Crawford,of 
the Bengal Civil Service, informed me Xh.'dX Achyranthes aspera {chirchita) was consi
dered by some of the natives a cure for snake-bites.

140. TH YM ELJi^.

The Thymelccce are allied to Santalacea, participate in their affinities, and like the 
majority of that family, affect the central parts of the temperate zones, as Europe, 
Northern Asia, and North America, the Straits of Magalhaens, the Cape of Good Hope, 
and New Holland. They are also found in mountainous situations, as in the East and 
West Indies, and in S. America. Daphne, which has the most extensive distribution, 
and nearly that of the order itself, is found in various parts of India, as D. crioce.phala, 
in the mountains of the Peninsula and of the Dukhun (Sykes), and from Pundua to 
the most northern portion of the Himalayas, where Daphne cannabina. Lour., is found 
at elevations of 8,000 and 9,000 feet, this Mr. Don thinks does not differ from D . odora, 
Thunb., and of which his own, D . Bholua, appears to be only a variety. In Kunawur 
there is a new species, D . mucronata, nob., and in Cashmere, D . coriacea, nob., 
the former somewhat resembles D . Gnidium, yielding the Grana Gnidia, and used, like 
Passcrina tinctoria, in the S. 'of Europe, to dye wool yellow (Bindley.) Cansiera, 
referred to this order, is found in Madagascar, and the southern parts of India. One 
species seems to have been collected by Dr. Hamilton as far north as Monghir. 
L in o d o m a  is a new genus formed of Dr. Roxburgh’s Nectandm decandra, found in the 
mountains of Silhet (Wall. Cat. 4203.) . Many of the Daphnes are known for the 
caustic nature of their bark; hence their employment in medicine from very ancient 
times. D . Alezercon is called mazrioon, in Persian work.s on Materia Medica, with 
k h a m d a  (̂ siŝ .ciWos) assigned as its Greek name; that of D . Laureola Qoipvouhg); 
Daphnoides is corrupted into zaknadeedus. D . erioccpkala, found in the Peninsula, is 
likewise acrid ; the bark applied to the skin causes a burning heat, with some swelling 
(Wall. E. I. Herb. No. 1351.) Daphne Lajetta, or lace bark tree of Jamaica, is remark
able for the beautiful net-like appearance of its several easily separable layers of 
bark, whence it has received its English name. As the fibres of the bark possess a 
considerable degree of tenacity, cordage has been manufactured from several sjiecies 
(Lindley, p. 76;; so, in Nepal, as in Cochin-china, a soft, smooth, and very tough 
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paper, is manufactured from the inner bark of T>. cannabina, setburwa of the natives, 
(v. Moorcroft. Asiat. Res. V. xii., and Hodgson. Journ. As. Soc. o f  Bengal. I. p. 8.)

Daphne mucronata; f l o r ib u s  te r r t i i n a l i b i i s  s e s s i l i b u s  2 - 3  a g g r c g a t i s ,  l a d n i i s  c o ro U ae  in c a n c ^ -v illo sse  

a c u t i s ,  f o l i i s  a l t e r a i s  l in e a r i - l a n c c o la t i s  b a s i  a t t e i m a t i s  m u c r o n a t i s  g l a b e r r im i s ,  r a m i s  j u n i o r i b u s  s e r ic e is .  

—- T a b .  8 1 .  f ig . 2 .— ( a  ?/) F l o w e r s ;  ( c )  T h e  s a m e ,  c u t  o p e n ;  ( d )  b e r r y ;  ( e )  t h e  s a m e , c u t  t r a n s v e r s e l y ; 

( / )  s e e d ;  ( ^ )  c u t  t r a n s v e r s e l y ;  ( i  A ) e m b ry o ,

141. SANTALACEiE,
Santalacecp, allied both to Eh^agnece and ThymeUf(p, as well as to AquilarinetF, are, 

with the exception of the genus from which the order is named, chiefly prevalent in 
the temperate zone of both hemispheres, as in Europe and N. America, New Holland, 
the Cape of Good Hope, and S. America. Santabm album, so well known as affording 
the fragrant sandal wood of commerce, is diffused through many of the tropical islands 
of the East. It is described by Dr. Koxburgh, though that of Malabar is the best, as 
being found wild in the mountains north of the Rajamundry Circar. This he 
distinguishes from his S. myrtifolium, found in the same mountains, but of which, 
the wood, he says, is of little value, though Dr.Wallich states of the Botanic Garden 
specimen “ certe odoratissimum.” The southern parts of India, as Travancore, and 
similar parts of the Indian and Malayan Peninsulas up to Silhet, seem best suited 
for the growth of this tree.

In the Himalayas we have species of a genus found in Europe and Central Asia, 
N. and S. Africa, and in New Holland. This is Thesiim, of which the species, T. Hima- 
Ictise, nob., which I found on the arid rocky soil near Choupal, to the north of Choor, 
is nearly allied to T . Unipliyllum: apparently the same species is also found in 
Kunawur.

Osyris, distinguished by its diaecious flowers, with their ternary divi.sion of parts, is 
usually referred here, but sometimes formed into a separate order. 0£ three .species, 
one is found in the S . of Europe, the second in Japan, and the third, O. Kepalensia, 
Don (arAore<?, Wall.), all along the foot o f the Himalayas. The leaves of this plant 
are in Kemaon employed as a substitute for'tea: hence some travellers have been led 
into the error of stating that the true tea-plant was to be found in this part of the 
mountains.

142. EL^AGNE^.

The Elteagnea, containing but few genera and species, are allied both to Thymelcece 
and to Santalacea, as well as to Proleace^, and are found in the nortliern hemisphere, 
both in the Old and New World. The genera found in India are Ela;.agmis and 
Hippopkae; the former affecting warm parts of the world, extend.s from the S. of 
Europe to Sumatra. Species are also found in Japan and India, existing in the latter 
chiefly in hilly .situations, as in Travancore, tlie Neelgherries, and the vallies of the 
Himalaya in northern, but at moderate elevations in southern parts: they are, Iiow- 
ever, cultivable in the plains. Hippophae, found in the northern parts of Europe,
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occurs in the colder parts of the Himalaya and in Kunawur, and the species ( if .  .conferta) 
is nearly allied to H . salicifoUa.

The fruit of Elaagnus anguslifolia is acidulous, that of E . orkntalis {zinzid) is eaten 
in Persia, as is, in India, that of E. arborea and conferta, and ia the Himalayas that 
of E. Ghuxeaem, nob., and Hippophae conferta; as of H . rhamnoides in Europe.

E lc B a g n u s  p a r v i fo l ia . W a l l .  C a t .  N .  4 0 2 6 .  I c .  in e d .  8 4 9 -— T a b .  8 1 .  f ig .  1 .— ( a )  F l o w e r  s e e n  f ro m  

a b o v e ;  (?;) f ro m  b e l o w ;  ( c )  t h e  s a m e , c u t  o p e n .

I  h a v e  f i g u r e d  t h i s  sp e c ie s  f ro m  t h e  E .  I .  C o n l^ a iiy 's  d r a w in g s  m a d e  u n d e r  D r . W a l l i c h ’s  s u p e r i n 

t e n d e n c e ,  t h o u g h  n o n e  o f  m y  s p e c im e n s  e x a c t ly  c o r i 'e s p o n d  w i th  i t ;  b u t  th o s e  o f  t h e  s p e c ie s  c a lle d  

g k u w a e e n , i n  S i r m o r e  a n d  B i s s c h e r ,  a p p r o a c h  i t ,  a s  w e l l  a s  E .  u m h eilu ta , T l i u n b .  A l l  t h e  sp e c ie s  

r e q u i r e  r e v is io n ,  a s  s o m e  v a r y  m u c h  i n  t h e  f o rm  o f  t h e i r  le a v e s ,  o th e r s  a r e  s p in e s c e n t  o r  u n a r m e d ,  

a c c o rd in g  to the l o c a l i t y .

143. PROTEACEiE.
As we have seen the Ehzagnea in the northern, so the ProieaceeB chiefly inhabit the 

southern hemisphere, especially New Holland, Southern Africa, and S. America. Em- 
bothriiim, the most southern genus, ascends, as Mr. Brown remarks, in his masterly 
exposition of the order, the greatest elevation : some extend north even to Guiana. 
A genuine species of Protea was found by Mr. Bruce in Abyssinia, lihopala, chiefly 
occurring in S. America, is also met with in Cochin-china and the Malayan Archipe
lago. To this genus the Indian species of Helicia were referred. This must now be 
considered the most northern in its distribution, as species extend along the Malayan 
Peninsula to Silhet and the Pundua mountains (v. Wall. Cat. N. 1040, 2072, and 
3661); so that here, as in the Epacridca, we find the flora of India connected with that 
of New Holland, even by a family so strikingly characteristic of the latter*.

144. m y r i s t i c e a ;.
The JSIyristiceo'., usually placed near Laurinea, are considered by Dr. Bindley more 

closely allied to Anmacea. They are natives exclusively of the tropics of India and 
America. In the Old World,, they extend southwards from the tropical islands to New 
Holland, and northwards along the Malayan Peninsula to Silhet, where is found
M.longifolia, Wall., and in the mountains of that district M . floribunda^'dPt., with 
M.angust'folia, Roxb. Other species are peculiar to the Peninsula.

Nutmeg forming the albumen, and Mace the arillus of the seed of Mt/ristka  
moschata, are well known for their grateful and aromatic properties. They are produced 
in the largest quantities in the Moluccas, but have been successfully cultivated in 
Penang and Bencoolen, but especially in Sumatra. The trees thrive and bear fruit 
even so far north as the Calcutta Botanic Garden, and might no doubt be successfully 
cultivated in Travancore and the Tinnivelly district, as well as on the Malayan Penin
sula. The nutmeg is czWQAjuephtil in India, vi\thjouz-boa (fragrant nut) as its Persian 
name; and K\o.cc—jawuntree, P . bisbaseh with amakun (p«x.-p) assigned as its Greek name. 
Other species yield aromatic nuts, as M . tomentosa, perhaps the -M. dactyloides of 
Ga;rtner; M . officinalis, according to Dr. Martins, in Brazil, and M . Oloba, in Santa Fe. 
The plants of this family, like those of the following, have a volatile, as well as a 
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fixed oil, contained in their nuts. The latter is so abundant in Yirola sebifera, as to 
be extracted for economical purposes. Like many of the Laurwe^c, the M yrlstkea  
exude an acrid reddish-coloured juice from incisions in their bark.

145. LAURINEZE.

The Laurel, famed for its employment in crowning poets, philosophers, and heroes, 
in ancient, and, figuratively so, in modern ^times, has given its name to this rich and 
valuable family, which is abundant in the hot parts of Asia and America, but (except 
Cassythd) absent from the continent o f Africa. Like other tropical families, the Laurinta  
send a few species northward, as Lauriis nohilis, the Sweet Bay, to the S. of Europe; 
L . indica. Royal Bay, to Tenerilfe and Madeira; Camphorn to .lapan; Sassafras and 
Benzoin fo North America; and southwards to New Holland species of other genera. 
In Asia, the Laurinece extend northwards from the tropical islands along the Malayan 
Peninsula to China and Japan, and from Ceylon into the Indian Peninsula, where 
they ascend to elevations of 2,000 and 3,000 feet on the Dindygul, and probably 
higher on the Neelgherry mountains. From Silhet species extend all along the base of 
the Himalayas, even to near the banks of the Sutlej, and ascend elevations of 7,000 
feet, in of N. latitude. The majority of .species of tliis family were formerly 
referred to the genus L a uras; but Professor Nees Von Esenbeck, in an elaborate 
moiiograj)h on the East-Indian species, published in Dr.Wallich's PI. As. Rar. vol. ii. 
and iii., has formed a number of new, and circumscribed the old genera. O f the 
former, Polyadenia, Tetradaiia, Cylkodaphne, Actinodaphne, Beilschme'tdea, Cecidodaphne, 
and Alceodaphne, are confined to the southern parts of India, and from Silhet along the 
Malayan Peninsula. Endiandra and Cryptocarya, two of Mr. Brown’s New Holland 
genera, are also found in Silhet and Pundua. Gyrocarpus is found on the coasts of 
India, as well as of Asia generally, of New Holland, and of S. America; the species 
are distinct. The anomalous Cassyt/w, sometimes separated into an order, occurs in 
the same countries, as well as in Africa. Daphnidium, Dodecadema, and Aluchilus, 
extend to more northern latitudes along and on the Himalayas in Nepal, Kemaon, 
and Sirniore. Machilus odoratissimus is found as high as Mussooree, and another species 
on tlie Neelgherries. Ocolea, common in S. and N. America, with one or two species 
in the island of Madeira, extends from Silhet to the Deyra Boon, and ascends to
7,000 feet. Tdranthera, found in China and New Holland, is so almost every where in 
the warm parts of India, T. apetala and Roxburghiana extending up to the Boon.

Benzoin, so called, because B . odoriferum, with a stimulant and tonic bark, smells 
of Benzoin, with three species in N. America, has also one, B. Neesianum, in Nepal, 
of which the berries smell strongly of Cajeputi oil. Camphora, of W'liich the officinal 
species yields the camphor of China and Japan, inferior to that of Sumatra, v. p. 106, 
has one species, C. Parthetio.vykm, in Penang and Sumatra, which yields an oil 
useful in rheumatic affections, and has an infusion of its roots drank as sassafras; with 
another, C. glandulfera, in the mountains of Nepal, containing camphor in its wood.

Cinnamonium,
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Clnnamomam, the most numerous in species, contains also the most valuable plants, 
as C. zeyiunicum, the Cinnamon of Ceylon, yielding one of the most valuable articles 
of a very ancient commerce, of which the coarse kinds are said by Mr. Marshall to be 
the common Cassia. The natives of India call the former dar-cheeme, andl assign 
akimoona (nijoy-ovl) as a Greek name, from Persian works on Materia Medica. It is only 
produced good on the S. and E. of Ceylon, in a sandy soil. Dr. Davy states, “ that 
the garden is nearly on a level with the lake of Colombo; its situation is sheltered, the 
climate is remarkably damp, showers are frequent, and the temperature uncommonly 
equable.” The cultivation has been commenced in Travancore and Tinnivelly, and 
would probably succeed in some of the territories acquired from the Burmese. C. aro- 
maticim, cultivated in the South of China, affords the cinnamon of that country, 
which is reckoned superior to that of Ceylon by Loureiro and M. Poivre (F^e).
C. CulHlfiwan, of Amfaoyna, yielding the sdackal or sindoc bark, which appears to be the 
s'deekhe of the Arabs (sclkha of Mathiolus, salichacha, Avic. Trans.); has islioos assigned 
as the Greek name; I know not of what word this can be a corruption; it has no resem
blance to Cassia. In Hindee it is called huhela, and considered the produce of the 
TuJ, V. infra. Another wood of a dark red colour, is described under the name 
kuseln, as the produce of Xubia, and of which the plant is said to be like that of 
sukekhe, but the seed to resemble that of hihn {Dalsamodendron). Can this have caused 
some of the confusion in the old descriptions of Cassia? Another famed product is the 
B ay-kaf of India, the Malabnthruni of the ancients, for which malatroon is assigned as 
the Greek name in Persian Materia Mcdica, and of which Tamahpatra (Tamala leaf) 
is given as the Indian synonyme by Garcias, of which he says “ Grteci el Latini imitantes 
corrupte malahatrum nuncuparunt," and w'hich he describes under the name “ Folium” 
simply. This, in India, is called tej-pat, the leaf of the tg  or taj (yt'ith piitruj as that of 
tlie bark), a name which Dr. Hamilton found applied to Cinnamomim Tamala, growing 
in Rungpore and Silhet, and Dr. Roxburgh, as well as myself, to C. nlhijloriim, very 
nearly allied to the former, and growing along the foot of the mountains in the vallies, 
from Rungj)ore to the Deyra Doon, in 30° of N. latitude. Both yield the leaves called 
by the Arabians sadnj-hindec, which fortfi so extensive a commerce, and from \ery 
ancient time.?. The leaves of C. eucalyploides (rnalabathricum, Roxb.) have a strong 
smell and taste of cloves, with a slight tincture of camphor. C. nitiduni, coolit-minns 
of Sumatra, has bark with the smell and taste of cinnamon. C. Kiamis of Java, is also 
remai'kablc for both. Some species are peculiar to the Peninsula, and one, according 
to Dr. Hamilton, yields a kind of Cassia in Canara. The wood of Tctranthera apetala 
ami Rorburghlana, called mmda-lukree, is applied to wounds and bruises. It is a 
little astringent, with a degree of balsamic sweetness (^Roxb.); and is used by the hill- 
people as a cure for diarrlnea. The leaves are eaten by a kind of silk-worm (Wall.)

The aromatic and stimulant properties for which, from the above enumeration, it is 
evident the Laurel tribe arc conspicuous, is owing to the presence in almost every part 
of a volatile oil, which, in its concrete state, or, according to Dr. A. T. Thomson, a
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higher degree of oxygenation, forms camphor. The essential is frequently accompanied 
with a fatty oil, most fully developed in Tclranthtra stbifcra; and also, it is supposed in 
Persea grathsima, the Avocado pear of the West-Indies. Other species in S. America 
yield a warm and pungent stimulant oil. (Lindley.) In addition to those already men
tioned as the produce of Asia, Laurus cupularis forms the cinnamon of the Isle of France, 
L . cbmamomoides that of Santa Fd de Bagota, and L. qiaxos of Peru. As the bark of many 
contains tannin in conjunction with the aromatic principle, they are useful as tonics and 
febrifuges. The sassafras nuts of the London shops are the produce of Ocotea Pichiirim. 
Laurel berries, formerly used in medicine in Europe, are still so in India, under the 
name hub-ool-ghar, with the Greek name Daphne corrupted into zaknec and zafntt- 
Thus we find the Asiatics, like Europeans, esteem that which is brought from a distance, 
even when they possess indigenous drugs of a more powerful nature.

146. EUPIIORBIACE^E.

The place of the Euphorbiacca is unsettled; as though usually placed among apeta- 
lous orders, it has been well observed that twenty-five out of the eighty genera are not 
so : their nearest affinity is to RhanmecE and Cdastrbiea ; they have been placed near 
the latter by Mr. Brown. By some Indian botanists, species of this order have been 
referred to Zizyphus; there would appear also some affinity to Sapindactee, to which 
Pierurdia is referred by some botanists, but placed by Bluine in the present order; of 
which some of the genera are allied to a few of the Urticecc.

The Euphorhiaccev. are chiefly found in the tropical parts of the world, especially 
America and Asia, with several genera and species extending to the Cape and New 
Holland, and northwards into Europe and N. America. It is difficult to compare the 
distribution of the genera and species of EuphorbiacecE in India with that of other 
countries, as we require not only a full account of all the species of this order, but 
also of those of India, which are about 400 in number ; and upon which Prof. Keeper is 
at present engaged. But the admirable monograph of M. Adrien Jussieu, which, for 
clearness of character and skill in grouping, leaves nothing to be wislied with respect 
to genera, except the addition of the new ones, will enable us to give a general idea 
of their distribution in India. Those wliich are either common to the tropical islands 
of Asia and to India, or peculiar to tlic latter, arc Fluggea, Eniblka, Rottle^'u, 
Glochidiou, {Bradleia, Geert.), Agyncia, Andrachne, Cod'mim, Geionium (which includes 
Surigada.'^oyih.), Aleurites, Claoxylo)t, Mappa, Catiirus. Of these, species are confined 
to the southern parts of India, except of the three first, which extend to every part. 
Glochidion and Agyncia occur in China, and a species of Andrachne (-4. tckphioidcs) 
also in the S. and E. of Europe. The new genera which have as yet only been named, 
but of which species are deposited in the E. I. Herbarcura, are Hmnataspermum, Wall. 
Cat. 7953. (Addia nerlifolia, Roxb.), Moacurra, Roxb. FI. Ind. ii. p. 69, {Cdastrus 
ociminata? Wall. 4342.) Periplexis, Wall. Cat. 8022. Ic. ined. 782. E7'emanthus,Wki\. 
Cat. n. 7505 and 8011. Wall. Cat. n. 8020. c. charact. Specimens
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of Chouhmogi'a of Dr. Roxburgh, but without either flowers or fruit, are also placed 
here, Cat. n. 7998, though he has indicated its affinity to Capparidea,

Cicca, Xylophylla, and Excacaria, are common to the tropical parts of Asia and of 
America; while Phyllanthus, Croton, Jatropha, Acalypha, Tragic, Sapiuni, and Dakc- 
hcrnpia, exist in these, as well as in Africa; and Brkddia, Cluytia, Crozophora, and 
Ricinus, in the latter, as well as India, and, except the first, also in Arabia: the two 
last send species to the south of Europe. Euphorbia has the extensive distribution of 
the order, both in hot and cold countries: in India we have species of the genus, both 
in the plains and mountains. But those at the foot of the latter are conspicuous for their 
si7,e and cactus-like appearance, while those growing at any considerable elevation are 
either annuals, or have great root-stocks, which are protected by their situation from 
the cold of winter.

The plants of this family extending to the most northern parts of India, arc the more 
common species of Euphorbia and Phyllanthus; and on the banks of the Jumna, some 
which spread up from the Peninsula; with Tragia cannabina, Acalypha indica, and 
Crozophora plicata. Croton polyandrtim is very common there, and called by the same 
name, Jumalgotta, as C. Tig/ium, which is only found in Goalpara, and thence in 
Tavoy, &c., and the Moluccas. The arboreous species are, Emblica officinalis, Fliiggea 
rdusa and virosa, Rottlera rente, nob. {R . tinctorial Roxb.), Andrachne trifoUata, Roxb. 
Briedelia montana, Jatropha Ciircas, near Hurclwar, and Ricinus communis.

Those which ascend the mountains are species of Phyllanthus, as P . cordata, with 
others in Nepal and Kemaon; several new Euphorbias, the only genus of which species 
are found in Kunawur. Glochidion bifaria, nob., is found at Jurreepanee, and is very 
common in the Himalayas. Acalypha tenera, nob., is only found during the moisture of 
the rainy season, as high as 7,000 feet; with two shrubby species, Sarcococca prumformis 
and 77cpalensis, which are allied to Tricera of America, and to Pachysandra of the 
Alleghanys, as well as Buxus, to all which they have been referred by different botanist.s; 
though generally tetrandrous and tetrasepalous, I have frequently seen it triandrous and 
trisepalous. But a true species o i Buxus is common in these mountains, found chiefly in 
vallies, as at Mugra, and near Khalsee, as well as in Kemaon. It grows to a consider
able size and thickness, and the wood appears as coihpact and good as that of the 
common box.

The properties of Indian Euphorbiacece correspond with those M'hich have been 
observed in plants of this family in other parts of the world. All abound in a milky 
juice, which contains Caoutchouc, and is generally united with a highly acrid prin
ciple of a very volatile nature, and therefore easily dissipated by heat. According to 
the degree of concentration of this principle is the innocuous or deadly nature of the 
substance with which it is combined. Thus the seeds of some Euphorbiacea', in which 
it exists in small quantity, are eaten ; as those of Aleurites ambinux, and of A. triluba, 
in India: the fruit of Cicca disticha is acid, as is that of Emblica officinalis, forming 
Emblic myroboluns. Though united with fecula in the roots of or the
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Cassava, so that tliey are poisonous when raw, it is so cffcctualiy separated by heat, 
as to afford an abundant and nourishing food to thousands in S. America, the West- 
Indies, and Mexico, The plant succeeds completely in India, but it is remarkable 
that it should have been made so little use of, though SirW . Ainslie has mentioned 
making Tapioca from it when in India. This acrid and stimulant principle is combined 
with fixed oils in many of the seeds of Kaphorhiaceo^y which are well known for their 
uses as purgative medicines, as the Castor oil plant, Ricinus communis, khiroa or cherua
of the Arabs, aranda of the Hindoos, ■KpjTUI'J and : ( of the Greeks; and also several
species of Jalropha, as J . Curcas, physic-nut ( // .  bai^h-burhida). J ,  glanduUfera is used 
as an escharotic to remove opacities of the eye in India (Iloxb.) The most active, being 
at the same time safe, and which is perhaps the most extensively used in India, and 
also considered emmenogogue, is the Ci'oton Tiglium, Grana Molluccana and Tilli of old 
Pharmacopceias, jumalgotta of the Hindoos, dund of the Arabs and Avicenna, for which, 
in N. India, those of C. polpandrum are substituted, and called by the same name. 
Species of PhpUanthus are considered diuretic, others of the order sudorific, and some 
emetic. The best substitutes for Ipecacuanha are said to be some species of Euphorbia, 
as E . Ipecacuanha, Gerardiana, ike.; also Pcdilanthiis tithynudoides. Space would fail, 
if we were merely to enumerate all those to which useful properties have been ascribed, 
but they may be seen in the Essay of M. Adrien de Jussieu, Lindley, F^e, Roxburgh, 
and Ainslie. The acrid and stimulant principle is united with essential and fragrant 
oil in some barks and woods, as in Croton Cascarilla, Elulcria, and gratissimum. The 
wood-cutters of the Delta of the Ganges state, that no AgaUochum is afforded by
E.vcacaria Agallocha (Roxb.) A peculiar principle (cereo-mhze, F^e), called 
biiiui, furjiyoon, (Gr. afirbiyoon) of the Persian works on Materia Medica, and said 
in them to be a produce of Soudan and Africa, is considered by botanists to be 
yielded by Euphorbia officinarum, Canariensis, and antiyuormn. I doubt whether the 
last, at least the species so called in India, yields any, as in some experiments I made 
on the subject, I found the juice comparatively inert. The leaves of E.ncreifoda are 
considered purgative and deostruent (Ainslie); the root of E . ligularia, mixed with black 
pepper, is employed for the cure of snake-biles. Some of this family are violent poisons, 
as Hippomane Alancintlla, H ufa crepitans, HytEnanche globosa, Excacaria Agallocha, 
Saphnn aucuparium and uidicum. Seeds o f the latter intoxicate fish, as does the bark of 
Fluggea virosa (Roxb.), and the hairs of some species, as Tragia cannabinu and involuerata, 
sting as violently as nettles. Some species yield oil useful for burning, as Elaococca 
(Dryandra, Thunb.), verrucosa, and Vernicia, the oil and varnish trees of China, 
Aleurites triloba, Ricinus communis, Sec. ; while Slillingia sebifera, or tallow-tree of 
China, yielding a vegetable fat, is now common about Calcutta, but it is only during 
cold weather that this substance becomes firm. (Roxb.) The most useful product 
of the family, however, and that which has lately become so important an article of 
commerce, and of great utility in a variety of arts, is Caoutchouc, so well known as India- 
rubber, and exported principally from Para. This is chiefly yielded by Siphonia elastica,
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(_Hevea guianensis, Aubl.), a tree of Guiana and Brazil, which would no doybt thrive 
in Bengal. Caoutchouc is also imported from Penang, the produce of Urceola elastica 
(As. Res. V. p. 157 and 167), but I hope it will be also from the continent of India.

The expressed oil of the seeds of Jatropha Curcas, boiled with oxide of iron, is said 
to form the varnish used by the Chinese for covering boxes (Bindley.) The juice of 
this plant is of a very tenacious nature, and when blown into, forms very large bubbles, 
probably owing to the presence of Caoutchouc; this is also aiforded by an African tree 
of this order.

The dye called Turnsol, is yielded by Ci'ozophora {Croton) tinctoria, as is a colouring 
matter by C. plicata (v. Roxb. FI. Ind. iii. p. 68); also by Rott/cra tinctoria, of which 
the strigose pubescence, like that of Mucuna pruriens, is administered for expelling 
intestinal worms. Several of this family yield hard and valuable timber in India, 
as Emblica officinalis, Rottkra tetracocca, Addia castanicarpxi, species of Brieddia, 
Cluptia, See. African oak or teak is supposed by some to belong to this family.

Though-belonging to so dangerous a family, the leaves of Plukenctia comkulata are 
said to be eaten as a vegetable; and the domesticated Arindy silk-worm 
Cynthia) is fed upon the leaves of Ricinus communis. (Roxb.)

fructicosa, riimosa; ramis 5-anguIaribiis ascemlentibus, angulis acutis proiiii- 
iiecitibus margiiiibus llndulaIi^ aciileatis-, aculeis geminis subsubulatis. flimbiis sessilibus aggregatis 
solitariisve.—Tub. 82. fig. 1. (a) Transverse section of a branch ; (/<) a cluster of flowers : (c) a mule
flower; {rf c) cajjsule.

Hah. Very comnani along the foot of the hills, especially on the Siien’ Kaiigi-.
E .n a n a ;  caiilc ex rhizoniatc niagno assurgeiitc brevissimo clicliotoino j)aucifloro, rainis siinplicibu' 

unifloi-is basi s([uamis tluabus canaliculatis cimciformibii.s cuspiilatis, floribus solitariis tenninalibus in\ o- 
lucrn subtiihiil.i).-̂ i‘, fbliis post fli)rcsivntiain rhizonmtis o])ice aggrogatis magnis ovato-ohlortgis crassis, 
basi attcmiatis sessilibus.—E .  f m i f o r m i  (Ham.) aflinis.—Tab. S2. tig. SJ. (a) A flower magnificil; 
(h) the same openoil, with one of the scales of the branch separated ; (c) a male flower, with the fringe<i 
bract at the base of the pedicel.

Hal). Kberce Pass and Siieii Range.
E .  h u m U is; ramis 8-4 teuiuibu-. diehotomis riiizomatis a[iice as.surgeiitibus, aphyllis sed ex dicho- 

tomia s(ni;miis duabii-s mcrnhraiiucei-- aciitis muiiitis, floribus solitariis terminaiibus involucro quinquc- 
(ido segmentis ghmdiilosis squamis fiiribriatis altqniantibus, foliis post florescentiam rhizomatis apice 
roseolatis oblongis acutis basi attenuatis sessilibus.—Tab- 82. fig. 3.

Hall. Kberce Pass, .and low elevations in the Himalayas.
E iip h o rh iii C o a h m e r ia v a ; caiile erccto folioso, foliis alternis sessilibus ovato-lanccolatis, ramis 

florif'eris asilhiribus gracillihus, foliis floralibus tribus cordato-rotundatis coloratis involucrjim mentien- 
tibus,' umbe'lla 4-fida radiis simplicibus centrale maximo, lateralibus so?pe abortivis.—Tab. 82. fig. 4.

Hub. Casbmero and neighbouring mountains.

147. ARISTOLOCHIEAL.

The Aristolochiea are chiefly found in tropical countries, especially S. America, the 
West-Indies, and the southern provinces of N. America. Asarum occurs in Europe, 
Japan, and N. America, with a few species of Aristolochia. Species of the last and 
Bragantia are found in the Indian and Malayan Peninsula.s. A.<$accata occurs in the 
mountains of Silhet, and A. bracleuta spreads from the Peninsula to the banks of the 
Jumna. -1. indica is common to India and New Holland.
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TheAr{stolochias secrete a bitter principle and an essential oil; owing to the presence 
of. the latter, they are sometimes very fragrant, and are used, like Aristolochia serperi- 
taria, as diaphoretics. Several are bitter, as A. longa and rotunda, still forming, 
though natives of the S. of Europe, a portion of the Asiatic Materia Medica, under the 
names zurawund tuwed (Pers. duraz, long), and zurawund moodehrig {P. gird, round), 
with Aristolokhia, as the Greek name. A . indka  and bractrata, natives of the plains.of 
India, are also both intensely bitter. I t  is remarkable that the first should be consi
dered by the natives a cure for snake-bites, as are some of the American species : both 
are employed to restrain diarrheeas, and the latter is accounted emmenagogue in N. 
India. Asarum Puropreum is also sold in Indian bazars, under the Asaroon; but
T liave only found a plant from the hills called tuggur substituted for it.*

148. BA LA N O PH O R E ^.

This-forms one of the small orders, which it is difficult to know where to refer. It 
was considered by M. Richard allied to Ilijdrocharide^, and also to Aroidea. In its 
affinity to the latter, MM. Endlicher and Schott are disposed to coincide. The 
discovery of spiral ves.sels in Raffiesia, as well as in M. Guillemen's new genus Pilo- 
sti/les, has rendered Jess evident the connection of these with Cellulares. In an admi
rable monograph, MM. Endlicher and Schott have united the three .orders of 
Balanopho7'e<£, Cytinea, and Rufjlesiacac, into one class, which they call Rhizanthea. 
In these we see the same rules apply with respect to distribution as in other families ; 
that is, where the majority occur in bot parts of the world, a few representatives spread 
into higher latitudes. Cynomorium and Cyimus existing in the S. of Europe, Sarcopkyte 
and Aphyteia at the Cape of Good Hope. In like manner some species of these 
orders ascend moderate elevations in mountains bordering tropical countries, where 
local circumstances are favourable to their development. Thus tlio genus Ralanophura, 
originally found in the island of Tunna and New Caledonia, and subsequently in Java, 
has also a species, B . indka, in the Peninsula of India; two, B. typhina and gigantea, 
in Burma; and one extending to Nepal, B.dioica, Br., which is considered to be 
identical with of .Blume, found in Java. This is figured in Tab. 99, from
Dr.Wallich’s drawing.s; but I po'3sess no specimens to give a description.

The properties of the plants of tbi.'s class, as far as at present known, are of an 
astringent nature, as Cynomorium and Cytinus, which contaitt g-aUic acid, in Europe, 
and Rajfltka in Sumatia and Java. I learn from a note in the E. I. Herburimn,
N. 7249, that Balanophoru gigantea (Gen. nov.? Sarcocordiflis, Wall.) isfimnel in everv 
bazar in Bnrmu, being used in medicine; and infer from. Dr.Wallicl.'s IMS. name 
Ncerbis lihasceonum for B. dioka, Br., that this may be one kind of K r  (/-.d (v. j). 49.)

}4;f PoD()bT.EME.r..

* 'Jlie NcpenthccE or Pitcher P lan ls, arc so strictly ;; tropical family, tlmt they >lo imt ratjuirc notice in thi.*̂  
worlo Though found in the tropical islands of the east, the snuthcrii }>art ot' China, Co; hin-diiiia, ut Singapore, 
and at Coiirtallum in the Indian Peninsula, N . distilliiloria found hv Dr.Waliidi as far north us Silhet. 
Madagascar is the most southern distribution of the order. '
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149. PODOSTEMEiE.

This is one of the small orders which seems to destroy, the distinction between 
Monocotyledons and Dicotyledons— being usually placed in the fojmer, but considered 
by Dr. Lindley as allied to Piperacece. Though thought to be confined to- the warui 
parts of S. America, with one species in N. America, and others in the island.s of 
Madagascar and the Mauritius,' one species, Podostana WalHchii, Br., has been disco
vered by Dr.Wallich on the mountains of Silhet.

160. CHLORAN-niEiE.

This is a small order-established by Mr. Brown, and allied to Saururea and Pipc- 
rncea, of which the species are found in the tropical parts of S. America, the West- 
Tndies, and Society Islands. The genus Chloranthus occurs in China, Japan, and iu 
India in the forests of Goalpara, and Silhet, where is found C. cra7w^,Wall., iiearlv 
illied to C. inconspicuus and serratus, found in those countries. Many of tlie plants of 
this family are aromatic and fragrant,. and the leaves and roots of some species are -said 
;o resemble snake-root in their properties and uses.

151. SAURURE^E.

The Saururea are, like Chloranthea, allied to Pipcracecc. The genus found in 
America, from whicli the order is named, has its place supplied iu the Old World b\ 
Aponogeton, existing in similar situations, and which in its liiibits has rnnsidcr.ibli' 
resemblance io Fluvuik.s. ft is found in ponds of water (and the same sp c n > -s ,  

A. viunostachyon and undulaium) all over the plains of India, as well as of China 
also in Ceylon, and at the Cape of Good Hope. Houttuynia, j)laced here by 
but referred by Jussieu to Aroidea, with a query “ An Nai-adibns adiiiia.'’ is also 
common to India, Cochin-chiHa, and Japan; and the s;unc species. II. co) data, ha-, 
been found in all these countries, and iu the vallies of the Himalayas, from Goalpara 
to the Sutlej. ^Its leaves arc said to be used as a pot-herb in Nej)al. Dr. Roxbnrgli 
states, that the natives of India are fond of the roots of Aponogeton nionostaeln/on, wiii< li 
he states are nearly as good as potatoes.

152. PIPERACEiE.

The Piperacc(T, like some of the preceding families, are sometimes placed aimjii;; 
Monocotyledons, and at others among Dicotyledons; as by Richard, Mirbel, Dc 
Candolle, and Blume, in the former. By Jussieu, the genus Piper was p laod near 
Urticca. Mr. Brown has omitted them in the first volume of liis Prodronius. wliencc 
w-e may infer that he considers them to belong to Dicotyledons, where they ar.; placed 
by Meyer and Dr. l.indlcy. The latter considering them related to Polpguncn-. .Sm, - 
rurcce, and Urticew, as well as to Chloranthea, adds, “  in tlic (i()inion i 1k).s.- 
who believe Pipcracece to be Monocotyledons, their station i.s near Aroidea . with wliu h, 
indeed, they nuist be considered in any point of view to be closely connected."

2 Li 2 The
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The PiperacccE are found in tropical parts, as those of Asia, S. America, and in 
the West-Indies. They are deficient on the west coast of Africa, as we have seen to be 
the case with BegoniacecE, and some others which delight in moist and sheltered 
situations. They a*e found in Brazil, the Cape of Good Hope, Mauritius, and 
abundantly in all the islands of the Pacific and Indian oceans. From the Moluccas, 
Sumatra, and Java, they extend along the Malayan.Peninsula to Goalpara and 
'Silhet. Several species are found in the Indian Peninsula, and a few extend from 
Silhet to Nepal, and even as far as the vallies of the Suen Range, or in N. lat. 30^°. 
Carolina is the most northern habitat in the New World. A few species ascend the 
Peruvian Andes, so do others the Hinfelayas.

Those which are found in Nepal are, P . pe^uloides, Roxb. (the peepul of Silhet), 
and P . auraniiacum. W a ll.; while P . brachpstachyum, Wall., found in the vallies of 
Noakote and Nepal, extends also to those below the Mussooree and Suen Ranges, 
where it is called puharee pan, or hill-betle. PAongum, also found in the Peninsula 
and the vallies of the Circar mountains, as well as in Bengal and Silhet, I am unable 
to distinguish from specimens collected in  the Kheree Pass, and there called puharee 
peepul, or hill long-pepper. This name is said by Dr. Roxburgh to be applied in the 
mountains N. W. (an N .E . ?) of Bengal to his P . sylvaticum, which is no doubt allied to 
P . longum. P . {Peperomia, Don.) saa'atilis is probably that which occurs at the highest 
elevations, as it is found on the mountains of Dindygul in the Peninsula, also on 
those of Silhet, in Nepal, Kemaon, ,and stilh further north on Suen, Surkunda, and 
Deobun.

The tribe of Peppers is well characterized by the warm, pungent, and aromatic- 
properties for which some of the species have been celebrated frorrl the earliest to the 
present times, either as condiments,- or for their uses as stimulant and stomachic 
medicines. Of these. Piper nigrum, -affording the Black and White Pepper (Pers. 
pilpit) of Commerce, is, no doubt, the most celebrated. 'That .of Malabar has long 
been considered the b est; but that of Sumatra, and many of the islands, is reckoned 
nearly as good. Mr. Crawford states, “ The Pepper countries exteiTd from above* 
the longitude of 96° to that of 115° E ., beyond which no Pepper is to be found, and 
they reach from 5° S. lat. to 12°'N., where it again ceases. Within these limits, we 
have Sumatra, Borneo, the Malayan Peninsula, and certain countries lying on the east 
coast of the Gulf of Si-am.” It.is  cultivated all along the Malabar coast, and also 
near Courtallum. Dr. Roxburgh describes it as being found wild in tlie hills of the 
Rajamundry district. But this may be the species which he describes under the name 
P . trioicum, which I have seen no specimens; but the Pepper Dr. R. states to be 
“ exceedingly pungent, and by merchants at Madras reckoned ecjual, if not superior 
to the best Pepper of the Malabar coast or Ceylon.”

The Betle-leaf, P . the natives, Tambooke, Pars, lumbol, so well
known for its moderately pungent and aromatic properties, is cultivated throughout 
tropical Asia, and over a great part of India. T have seen it as high as Bundlecund

and

    
 



T H E  H I MA L A Y A N  M O U N T A I N S . 333

and the southern parts of the Doab, thougli it requires a rich moist soil, and shady 
situation. These are obtained in Northern India by irrigation, and covering the plants 
around and above with a light thatch of grass or reeds. P.longum, p ij^u l  of the 
natives, and the root pppula-moola and peepla-moor, is cultivated in Bengal and thê  
Circars, both for its  pepper and its roots: the former in use as a condiment, and the 
latter extensively so as a stimulant medicine. P. chnba (As. Res. ix. 3 9 1) is called mug- 
peepul, and similarly used. The root of P . mtihij-st 'iC'm is that employed in the Society and 
Friendly Islands, under the name of Avaov Kaoci, to produce by fermentation a pungent 
and stimulant beverage. P . weZ'nani'is substituted for it. P . anisatum, as its name 
implies, smells of Anise; other species possess the general pungent and stimulant 
properties of the family. P.Cubeha, grown in Java and Penang,’affords the well- 
known Calebs, which are the kuhabeh of the Arabs, kubab-cheenee of the Hindoos*: 
for these kurjiyoon is assigned as the Greek name, intended probably for Carpeshm, 
as tliis has been supposed by some authors to be Cubebs. The seeds of tezhul, Xan- 
thojylum hostile, p. 1.^7, are said to be one'kind of Cubebs. They have much the same 
warm, pungent, and stimulant properties.

153. URTICE.R.

The Uvticece, as separated irom. Artocavpefr, are chiefly distinguished by their want 
of inilkiness,- shrubby or herbaceous nature, and by their erect ovula, with the radicle 
remote from the hilum. They are widely diffused, both in tropical and temperate 
climates. In India, the ficrbaceous and slirid)hv species,.as those of Bochiiieria, Urtica, 
and Procris, found in America, as well as in Asia, occur where there is considerable 
moisture of climate, whence we may account for their comparative absence from 
Africa ; but the arboreoCis genus 'J'rophis, is found in every part, even on the arid 
banks of the .Fumna. Parietaria, very widely diffused both in the Old and New World, 
is mentioned as having species, P.indica  ami Aowncraf/i, in India; neither are enu
merated by Drs. Roxburgh or Wallicli. The species of Urtica and Procris extend 
i'iom the Indian and Rlalayan Peninsulas, along the Himalayas to Nepal, and thence 
to Kcnmoii and Sirmore. Tire specie.s of Procris occur in the mountains only in the 
rainy season. O f Nettles, Urtica parvifiora is fcand in the north of Rohilcund;
U. vir/ilciis is common in the Deyra Boon ; and other species at Mussoorce, Simla. Ac. 
Boehi/icrid frutescens is common to Nepal and Japan; and B. salidfoliit, said by Dr. 
Roxburgh to have been received from the Moluccas, is found along'the foot of the 
Himalayas, as far north as the Deyra Doon.wiiere by the aggregation of its small berries 
it yields an edible fruit.
. The Ile.Mi* {Cannabis sativa), so well known in Asia from affording an intoxicating 

drug, and in Europe the strongest fibre for rope-making, is cultivated for t!ie former 
product in small quantities every where in the plains of India, near villages : but in tin- 
Himalayas it is c.xtremely abundant, at elevations of G,000 and 7,000 feet, and of very 
luxuriant growth, rising sometimes to a height of ten and twelve feet. Here, though
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it likewise affords an intoxicating drug, it is also known for the tenacity of its fibre, 
which is employed by the mountaineers irP Gurhwal and Sirmore for making a coarse 
sackcloth,, and strong ropes for crossing their rivers. Considering that this fact 
was early made known by Col. Kirkpatrick in his account of Nepal, ascertained by 
Gen. Hardwicke in his journey to Srinuggur, and repeated by Dr, Roxburgh in his 
account of experiments on' substitutes for H em p; it is remarkable that no one 
should yet have attempted to obtain it for commercial purposes, particularly as during 
the late war so many attempts- were made to find an efficient substitute for this 
important planti; and so many others are cultivated in India for the product which this 
yields of so supetior a quality. 'It may be mentioned, that I have seen it abundant 
in the Deyra Boon and plains of Northern India, especially in the upper part of 
tlie Doab Canal; of these only a small portion is employed for making bhang; but this 
inight probably be obtained from the leaves, even while the stems yielded the fibre.

The Hemp is supposed by some to be a native of India; - it no doubt is so of some 
j):irt of Asia. It appears to be wild in -the Himalayas. The Arabic name kinnub 
is thought to have been corrupted into the Dutch hennep, whence we no doubt have our 
hemp; kiimabis is gi\ cn  as its Greek name by the eastern writers on Materia M edica ; 

Imi/J as Persian ; and bhung and bhang as Hmdee. It is said by Herodotus to have been 
inade into cloth by the Thracians, and is now well known to be extensively cultivated 
ip Italy, Poland, and Russia to the south of Moscow, with a small quantity only 
in England. It requires a rich soil and moist situation; is pulled when ia flower, if 
the fibre alone be required, but if die seed also, then the male plants are pulled as soon 
as they have shed their pollen, and the others when the seed is ripe. These yield oil, 
wliich is employed by paiiuevs, or they are used for feeding poultry; so that every part of 
tlic plant is turned to some account. The leaves are sometimes smoked in India, and 
occasionally added to Tobacco, but are chiefly employed for making bhang, and subzee, 
of which the intoxicating- powers are so well known. But a peculiar substance is 
yielded by the plants in the hills, in the form of a glandular secretion, which is collected 
by the natives pressing the upper part of the growing plant between the palms of their 
hands, and then .scraping off the secretion which adheres. This is well known in 
India by the name cherris, and is considered more intoxicating than any other prepara
tion of this plant, w'hich is so highly esteemed by many Asiatics, serving them both 
for wine and opium; it has in consequence a variety of names applied to it in Arabic, 
some of which were translated to me, as “ grass of fuqueers,”— “ leaf of delusion,’"—  
“ increaser of pleasure,”— “ exciter of desire,"'— “ cementer of friendship,” &c. .Lin- 
neus was well acquainted with its vis narcotica, phantastica, deinentens.” It is as 
likely as any other to have been the Nepenthes of Homer. Besides ki/mdb'is, it has 
ihfroonus assigned as a Greek name.

It is interesting to find in the same family with the Hemp, the Urtica tenacissima or 
Calooee of Marsden, Rami of tlje Malays, a native of Sumatra, also of Rungpore, where 
it is called kunkomis, and which Dr. Roxburgh found one of the strongest of all the vege
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table fibres, which he subjected to experiment. Average weight with which lines made 
of the difierent substances broke, were, Asckpias tenadssima, Jetce of the Rajmahl moun
taineers, 248; Urtica temvmima, Calooee,240; the strongest Sunn, Crotola 'ria juncea, 16Q. 
Hempj Cannabis saliva, grown in the ypar 1800, in the Company’s Hemp Farm near 
Calcutta, 158, but much stronger when tanned. Europe Hemp, however, was always 
found stronger than Sunn, though not more so than the others. Dr. Roxburgh speaks 
of the beauty, fineness, and softness of the fibre of this plant, and says, he learnt from 
a'friend resident at Canton, that the grass-cloth of China is made of this material. It 
is cultivated in Sumatra for the fibres of its bark. The Malays use it for sewing-thread 
and twine, and for making fishing-nets. It is as readily cultivated as the willow from 
cuttings, grows luxuriantly in the northern, as in the southern parts of India, thro%vs 
up numerous shoots, as soon as they are cut down, which may be done about five times 
a-year. Dr. Roxburgh, however, found some difficulty in cleaning the fibres of this 
plant, notwithstanding his anxious desire to succeed with this substitute for both hemp 
and flax. Urtica hcterophylla, is another Indian nettle, which succeeds well in every 
part, and of which the bark, abounds in fine white, glossy, silk-like strong fibres (Roxb.) 
The stinging properties of the nettle are well known, but they are all exceeded by the 
last-mentioned plant, as well as by U. crenulata and stimulans.

The Hop 'J-Jumulas Lupiilus) is another plant of this family, whicli ailbrds fibre fit 
for rope and cloth-making, and which would be a valuable acquisition to India, as 
many situations at moderate elevations arc admirably fitted for the brewing of beer. 
In one establishment which I visited several limes, the temperature within the buildings 
never varied much fromfiO''. The Hop is" also a remarkable instance of the^liange 
of prejudice with regard to the same thing; Tims, at an early period, in the petition 
against it, we hear of it as the “ wicked weed called b o p s i n  a subsequent, age we 
find it noted as a subject of admiration, that “ on Kent’s rich plains green hop-ground.s 
scent the gales;” and now, many think, that no beer can be made without it. ,Tlje 
plant grows wild in mo.st parts of Europe, and is described further soutli by Biebersteiii, 
in his Flora Tauro-Caucasica, as “ copio:5a in dumetis et sepibus.” It requires a rich 
strong soil, especially if it be rocky a few feet below the surface. It is planted in 
October or March, shoots up about the middle of April, ’flowers in July, and ripens its 
seeds in September. Warm seasons, without wot, arc required for good crops ; greai 
heat after rains, and high winds, are destructive. It might be cultivated in Nepal, or, 
perhaps, the Deyra Doon; but it is feared that the rainy season would interfere much 
with the proper growth of the plant. The subject is well worthy of experiment, and a 
few plants would suffice to ascertain the effects of the seasons.

154. ARTOCARPEiE.

• The Artocarpcie, separated from U r lk c c c ,  may be recognised by their milky juice 
and flowers aggregated in fleshy heads. This is strictly a tropica! family; but like 
many such, sends a few species both north and south beyond strictly tropical limits,
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as southwards to the Cape and southern parts of New Holland, and north to Japan 
and the south of Europe. Two species of M orm  and one oi'M adura  extend into the 
United States'of America,

The genera of Artocarpe<E are few in num ber; those found in India are, Artoc'arpus, 
Ficus, Bj'oussonctia, and Morus. Gnmiera, thought'to be confined to the New "World, 
has been found by Blume in Java. Artocarpus, from which the family is named, and 
the genus, from the well-known species, A . inclsa, or Bread-fruit tree of the Pacific 
Islands, and which is also found in the Moluccas, has also species in India and the 
islands, as A. integrifoUa, or the Jak fruit, much cultivated in Southern India, and 
•found in many parts where the climate is not too dry. A. Ckaplaska and A. Lakoocha, 
Roxb., with other species,, are also common in the southern parts, as Silhet, 'and the 
latter in gardens even in the most northern parts. The genus Ficus, the most numerous 
in species, is also the most abundant in India. Species may be seen nearly every 
where, either cultivated in the neighbourhood of villages, or wild in every jungle or 
hilly situation, from the Peninsula to the most northern portion of the Himalayas ; 
one or two species are found as high as at Mussooree, F. laurifolia, nob., and foveolata. 
Wall. Dr. Roxburgh has described about fifty species, Dr.Wallich has added nearly 
as many, without including those from the Malayan Peninsula or islands. The whole 
require a more critical examination than they have yet received, before we can 
determine the species which are common to India with other countries; but many 
of the same species extend from the southern to the most northern parts, as F. indicu, 
itligiosa, glomeraia, conglojneratti, venosa, &c. F. liumphii occurs in the vallies in 
K em a^, and at Barahat on the Ganges; buj it may have been introduced, as it is 
held in veneration by the Hindoos. F. elastica does not extend beyond Pundua, 
Juntypote, and Chirraponjee. Broussonetiu, with species in the West-Indies, Louisiania, 
and Brazil, has one species, B. papyrifera, common to the Society Islands, New  
Zealand, and Japan ; an l̂ another, B . mtegrifolia, at Goalpara, in Lower Assam. The 
Mulberry, though not so numerous in species, is more widely 'diffused than any other 
genus of the family. Species are found in Madagascar and Mauritius, in the islands of 
the Pacific Ocean, in Java, Quito, N.Aiirerica, and China. In India we trace them 
from the southern to the must 'northern parts ; with one species common in the Hima
layas ; thence we find them in Cashmere, Persia, Asia Minor, and Media, near 
Bokhara, and S. of Rus.sia. In a great part of Europe Morus 7iigra is common, 
but probably introduced from the South.

Of M . alba, so valuable in an economical point of view, and especially cultivated in 
the south of Europe for feeding the silk-womi, the native country is not well known; 
but it is supposed by some to be Persia, Media, and Asia Minor, and by others China; 
though we do not hear when it was introduced into Europe, nor is it mentioned at 
the time when the Monks brought the eggs of the silk insect fo Constantinople. The 
species o f  this genus, like that of almost every other which is .cultivated, has been so 
little attended to by those best qualified to determine the degree-of variation, and conse-

q u e n t ly
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quently the limits of species, that some may be confounded with others; it is therefore 
difficult, from the notices of travellers, to say what species prevail in different countries. 
Morus alba may be common in China, but it is little known in India, though Dr. 
Koxburg-h mentions it as occurring in gardens in the south : it is not found in the 
north, nor is his M . indica, so extensively cultivated in Bengal for feeding the silk
worm : this, however, occurs in the Peninsula, as I see by specimens sent thence in 
the British and E. I. Herbarium. AI. ati'opurpurca, introduced from China,
succeeds well in every part of India, but the leaves are not relished by the silk-worm 
(Roxb.) The species most common in the north of India are, J/,/iEi;igaffl,Wall., 
called seuh toot, or black mulberry, of which the long, cylindrical, purple fruit is 
much eaten; also AJ. parvifolia, nob., found wild in the jungles, and called fooJ//ree ; 
its wood is highly esteemed for hardness and tenacity. Two other species found in 
gardens in Northern India arc not known in the south; one originally from the valley 
of Cashmere, j\I-  Cashmeria^ia, nob., is called mffed-loot (white mulberry), by the 
natives, but it has long pendulous fruit; and another from the same valley, M . dulcis, nob , 
of which some of the varieties resemble AI. alba, and others Al.ta tarica;  but its 
fruit is superior iu flavour to that of all the other species. AI. serratu, Hoxb. {cuspi- 
/yrfto.WalL), is very common in the mountains in Kemaon, Sirinore, below Mussooree, 
and at Simla.

The ArtocarpL'ce contain many plants very important in an economical point of view; 
as the iUulbcrry, already mentioned, for feeding the silk-worm ; it is interesting to 
tiiul, as stated by Dr. Roxburgh, that next to mulberry leaves, they prefer those 
of tlie pipptil, or Ficiidi rcl/giusa, also a plant of this family. The Bread-fruit tree 
{A)'lacarpus incisa), belonging to the genus which gives its name to the family, forms a 
hu ge portion of the food of the South-Sea Islanders. The Jak (^. bikgrifol'ut) affords an 
agreeable fruit; its seeds roasted, arc much eaten in the south of India and iu Ceylon. 
.1. Lub'jocha and cchinata form very inferior fruits, tliough they are eaten by the 
natives of the countries where the trees arc indigenous. A . ihieg^rifolia anA Chaplasba 
yield excellent timber. The Figs are well known for their delicious fruit,though this 
is not usually produced of a fine quality in all parts of India; but varieties of
F. C arka  are conunoii in gardens, and might no doybt be much improved, as tliey 
are produced of a fine quality in the Bombay ])rcsidcucy, in the .south of Europe, 
and Asia Minor, as well as in Northern Africa. Tiic fruit of other species is oaten 
])V the natives of India, as of F . glom trala, kireula, scahrdla, and virgata.

The Artocarpccc all abound in a milky juice, frequently of a bland nature ; as in the 
Cow-tree, or Palo de Yucca of South America, supposed to be related to Broaimia}!, and 
abounding in caoutchouc. But it is often united with an acrid principle, secreted in 
some in so large a proportion as to render them poisonous ; as witnessed iu Ficua 
to.i'icaria, and especially in A)itlaris loxicariu, the Upas-tree of .lava, ovving to the 
presence of S in ich ida . So, in the Apocpucci’, we have seen the equal jiresence in the 
.same familv, of caoutchouc-yielding milky juice, either of a bland nature, or combined 

'2 .V with
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with an acrid principle. Many species yield tenacious juice, of whicli bird-lime is 
frequently made, as Artocarpus integrifolia and Lakoocha, Ficus indica and rdigiosa; 
also, F. Tsiela, Roxburghii, glomerata, and oppositifolia. From some of these an inferior 
kind of caoutchouc has been obtained; but in considerable quantities, and of a very 
good quality, from Dr. Roxburgh’s F. dastica, which he describes as being of the size 
of a mango-tree, or full-grown sycamore; the older trees yield a richer juice than 
the younger, from incisions cut in the bark all round the trunk from its base to 
the top. Of this milky juice, 50oz. yielded 15 |oz. of the clean-washed caoutchouc. 
With the milk the natives pay the insides of their vessels and baskets, so as to enable 
these to hold liquids: the caoutchouc furnishes them with candles and flambeaux. 
Dr. Roxburgh discovered many years ago that it was perfectly soluble in Cajeputi oil, 
rather au expensive medium,but sufficient to indicate the kind of menstruum of a 
cheaper nature which would dissolve it. The other plants made known by Dr. Roxburgh 
as secreting caoutchouc are, Urceola dastica, which yields in Penang the best kind. 
Willoughbcia edulis, and M dodim s monogynus (v. p. 270.)*

Tiic

* Since  the  above passage was in  type, I  have  received  spedm ens o f  th e  Caoutchouc o f  Ticus cJasticu.. 

from  M r. G . Sw intoti, la te  C h ief Secre tary  to  th e  B engal G overnm ent, w ho had  i t  collected so long ago as 1886 

in  S ilhet, and sent it  to  S i r  D . B rew ster for e x p er im e n t; b u t  i t  never a ttrac ted  th e  notice o f  com m ercial m en ,  

e ither in In d ia  or E ng land . N o tw ith stand ing  tJjat Professor Seddon, a t th e  desire of th e  late M r. D . Sco tt 

(so w ell ^ now n  for h is zealous endeavours to  e licit th e  resources o f  the  distric ts com m itted to  h is  c h a rg e ) ’ 

sent it  from  Assam to  a  princ ipal house o f  agency in  C a lc u tta ; b u t was inform ed th a t " th e  article  being  u n know n  

“in  th is  (th e  Calcutta) m a rk e t, w e are  sorry w e can  give  yon  no idea o f  its v a l u e a n d  th is , in  M arch  1828, 

w hen  i t  was selling in  L ondon for tw o shillings a-pound . As Caoutchouc has now  becom e an  ex tensive  

article  o f  commerce, and  a  C om pany has bcco form ed in  London called th e  London Caoutchouc C om pany, 

o f  w hich  one o f  the  objects is to  encourage th e  collection o f  this substance in  Ind ia, so th a t  th e  hom e 

m anufactures m ay n o t be d ependen t upon too lim ited  a field o f  supply, i t  cannot b u t be h igh ly  g ra tify in g  to  

M r. Sw in ton  to  have h is early  anticipations o f  its  va lu e  so com pletely substantiated. This, th e  m ore so, as so few 

w ere found  either here  or in  In d ia , w ho perceived th e  im portance  or encouraged the  prosecution o f  his exertions, 

to  b r in g  n o t only th is , b u t  m any  o ther Ind ian  p ro d u c ts  in to  n o tic e ; several o f w hich m ig h t b y  th is  tim e 

have becom e im portan t a rticles o f  commerce. I t  is  cUrious th a t M r. S u  inton should also have been th e  

m edium  o f  com m unication w ith  M r . Scott, fo r announcing  th e  fact of th e  Tea-plant being bo th  ind igenous 

and  cu ltiva ted  w ith in  o u r then  npw ly -ad )u ired  te rr ito r ie s  in  Assam. A s th e  Caoutchouc was pronounced  to  

be o f  no value, so th e  T ea w as said to  be only a C am ellia ; a n d  as the  form er has come to  be so desirable  an 

article  fo r a com m ercial body h e r e ; so has th e  la tte r  becom e an object of solicitude even to  the  Ind ian  G overn

m ent-. a scientific expedition, headed  by  D r.W allish , h a v in g  been sent into U pper A ssam to  explore  th e  T ea 

coun try , whose repo rt th e  scientific w orld are  anx iously  expecting .

1 have  been favoured w ith  a le tte r  from  m y  friend . Professor Ciiristisuii, o f  E d inbu rgh , w ho obtained 

specim ens o f  the  above E as t-In d ia  Caoutchouc, a fte r  i t  had  been e ight years in  th e  country , a n d  em ployed 

i t  in  m ak ing  a  flexible tube  for conveying coal-gas. R especting  it, h e  says "  I  can m ost decided ly  sta te , th a t 

so far as m y trials go, it  is  a  fa r  b e tter  a rticle  th a n  is commonly though t, and qu ite  fit fo r m any  m ost 

im p o rta n t econom ical uses.” S ince  th e  arriva l in  L ondon, from  M r. Stvititon, o f  th e  specim ens o f  this 

C .ioiitchouc, th e y  have  been  subm itted  to  experitncu l hy  M r. Sieviar, tlic  .Sculptor, so well know n for his 

num erous e.xperiments on, and  im portan t applica tions of, th is  substance. l i e  pronounces th e  Ind ia-rubber 

from  Silhet, though  carelessly collected, and  so long  ago as eleven years since, to be equal in elasticity to  tile
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The Banyan, or Ficus i?idica, is famed for its “ pillared shade, where daughters grow 
about the mother tree,” and the “  tot rami, quot arbores,” which has furnished a motto 
to the Royal Asiatic Society. Species of the genus afford grateful shade in America, 
as in India. The wood of Morns tinctoria, called fustick, is used for dyeing yellow, 
so also of B7'oussonetia and Ficus tinctoria; in India, the roots of Ai'toca^fus Lakoocha 
are used for dyeing the same colour. From the fondness of birds for the fruit and the 
tenacity of life in the seed of two species, F. tndica and religiosa, arc explained 
two phenomena very familiar to all who have visited India: one is that of a palm- 
tree growing out of the centre of the Banyan: and the other that of the pippul, 
F. religiosa, vegetating, (where the seed has been deposited in cracks), on the driest walls 
and most elevated domes and minarets, which, by its increase, it soon de.stroys. The 
former appearance Dr. Roxburgh has also well explained, as proceeding from the 
seed of the Banyan germinating, on the moist upper parts of the palmyra-tree (Borassus 

fiahetliformis)-, and thence sending down its descending shoots, which in time entirely 
enclose the palm; this finally appears w'tf' nnlv its bunch of leaves projecting beyond

the

best from  South A m erica, a n d  superior to  it  from  ligh tness o f  colour, and  freedom  from  smell. T here  can be 

little  doubt, therefore , o f  its becom ing an  im portan t and profitable article o f  com m erce, since n e arly  500 ton? 

o f  Caoutchouc are  now  im ported  from  o the r pa rts  o f  the w o rld ; and its applications a n d  uses are  so rapidly 

increasing, that i t  is no t possible a t p resen t for t.he supp ly  to  keep  pace w ith  th e  dem and. I t  m ay  be  hoped, 

therelbre, th a t some en terp riz ing  individuals w ill b e  induced  to  collect carefully , th a t  is, keep  clean , the 

m ilky juice o f  Ficuf: elaslica. T he  tree is called kasmeer by  th e  inliabitiints of th e  P u n d u a  and Juntipoov 

mountains, w hich bo u n d  the  province  of S ilhet ou th e  no rth . I t  is also found  near D u rru n j, in  A ssam , betw een 

the  Burrarapooter a n d  th e  B ootan  H ills. T h e  h ighest p rice for caoutchouc can, how ever, on ly  b e  ob tained 

for th a t w hich is collec ted in  th e  bottle-form  ; o r preferably in th a t of a cylinder o f 1^ to  S J  inches in  d iam eter, 

and 4  or 5  inches in  le n g th , according to  tlie  m odels sent by theau tho r to  bo th  th e  A sia tic  and  A g ricu ltu ra l 

Societies of C alcu tta . M uch u sefu l inform ation will be found on this sub ject in  D r. R oxb u rg h ’s F lo ra  Indica, 

vol. iii. p, 54.1-.54,5 ; .also, in  h is  article on Urccohi elaslica, or C noutcliouc-vine o f  S um atra  and  P iilo  P e nang , 

following another b y  M r. Ilo w iso n  on th e  same subject, in  the  fifth vnlum e of tlio  T ransactions o f  the  

A siatic Society o f  C alcu tta . Vide p am phlet on tlie  P k n ts  w hich y ield Caoutchouc, by  th e  A u th o r.

A s connected w ith  th is  su b je c t m ay  be m entioned ' a discovery to w hich th e  author was led , a n d  announced 

in  a paper read before  th e  B ritish  A ssociation a t B risto l (v . A thenaeum, 3d Sep t. 1836). B y  re fe rr in g  to  the 

observations on the  fam ilies o f  Cichoraecw, J,obeUaee<v, Afmciinca, Asckplndetv, Fiip/iorbiacea^, Urticeev, and  Artn- 

ewpen;, it w ill b e  seen th .u  in  each o f  these  families there  are p lants y ie ld ing  Caoutchouc, and  in  som e o f  them  

a lew  em ployed in m a k in g  b ird - lim e ; w ith  utliers rem arkable for th e  tenacity  o f  tlieir fibre. B u t it  is  singular 

tha t in  these s.unc fam ilies shou ld  bo coittaiiiecl th e  several p lan ts on w hich th e  silk-w orm  feeds, w h en  unable 

to  obtain its favourite  food, th e  leaf o f  the  m u lbe rry . Thus, in  E u rope, it  is fed on le ttu c e  .ii\d dandelion 

leaves, lately on those  o f  a species o f  Scor'M Wra, all belonging  to  the  (lirhoracew; so, in  Ind io , F k v s  

rcliginsa, of th e  family o f  Aiiocarpea’, has been found  the  best su l)stitutc fo r th e  m u lbe rry  leaf. O llie r  species 

o f  silk-w orm  also feed on p k n ts  o f  these fam ilies; as P ha lxna  Ci/nlkin, or A vindy silk-w orm , on th e  leaves 

o f  Ficinu.s comm/iih's, one o f  the  Kuphoiinaeciv. M r. M orlcy inform s m e, tiiu t a  caterpillar, w h itii has a very 

la rg e  cocoon and  spins .a to u g h , b u t coarse k in d  o f  silk , feeds on th e  leaves o f  th e  South A m erican Cam itchouc- 

tree , o r Siplionia elaslica, a lso of this llimil}'. C onsidering th a t such fac ts w ere not like ly  to  be accidcm al, 

I  was led  to  suppose th a t  th is  substance m ig h t possibly form  a necessary ing red ien t in tlie  food o f  silk-w orm s, 

and  be  in  some w.ay em ployed  in  giving tenacity  to  th e ir  r,ilk. I  therefore  in ferred  tha t i t  m ight ]>robab[y be 
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the top of the trunk of a lofty Banyan, out of which it appears to be growing: 
though actually older, and like it, having its roots fixed in the ground. The Lac 
insect delights in several species of Ficus, as F. hidica, religiosa, glomerata, See. ; the 
twigs of which it may frequently be seen covering. Broussonelia papyrifera affords 
fibres, which arc convertible into ropes; made into a kind of cloth; or manufactured 
into paper. Urticea: and Artocarpea are now re-united by M. Gaudichaud and Dr. Lindley.

155. DATISCEiE.

This small order was formed by Mr. Brown of the genus from which it is named, 
and Tetrameks, discovered by Dr. Horsfield, in .Java. Datiscu is found both in the 
Old and New World, existing in the latter in Pennsylvania. B.camiabina. so named 
from its great resemblance to the Hemp-plant, extends from the south of Europe and 
Asia Minor through Iberia to the vallies of the Himalaya. I have obtained it from 
Cashmere and Kunawur, and found it at the foot of the Choor and Kedarkanta moun
tains. It spreads also to N epal; D . i^pale7tsis, Don, being the same species.

found  in  th e ir  favourite food, th e  n iulbevry leaf, even  th o u g h  th is  is represen ted  as being  w ithon t m ilky  ju ice , 

and  subsequently  requested  M r. Sievier, w ho  w as liv in g  ou t o f  tow n, to ascertain w hether a n y  C aoutchouc d id  

ex is t in  th e  ju ice  o f  th e  m u lb e rry ; .a few days a fte rw ards , he inform ed m e chat I  was pe rfec tly  co rrec t in  m v 

inference, .as the  ju ice  of th e  m u lbe rry  n o t on ly  con tained  Caoutchouc, b u t  was also m ilky, us m ig h t b e  seen 

071 b reak ing  the petioles o f  th e  leaves, especially  on  d ry  a n d  b r ig h t sunny  d.ays. This fact m ay  p a r t ly  exp la in  

w hy  m u lbe rry  leaves, g ro w n  on dry , sandy, o r  g rav e lly  situations, and even on the h ighe r lai7ds in  th e  sou th  

o f  F rance , a re  m ore nou rish ing  to  the  silk -w orm , th a n  those produced  i)i r ich  or moist lands ; tlie  la tte r, from  

th e ir  qu icker g row th , be ing  m ore w atery, and  th e re fo re  n o t so favourable for the  production o f  th e  p e cu lia r  

secretions of the  m ulberry .

O n read ing  th e  above paper, th e  Rev. F . H ope, h ite Presiden t o f  th e  E ntom ological Socie ty , in q u ire d  

w h e th e r  th e  Sp indle-tree , E uom jm ui aircipcca, belonged  to  any of the  above families o f p lan ts , as i t  waa 

occasio7ially emjtloyed for feeding the  silk -w orm . T his w ould a t lii 'st S 'ght jippcar to be im excep tion  ; b u t  it 

m ay  h e  observed, th.at Caoutchouc is a substance 777 Uch m ore extensively diffused in plants than  is  gone i'd ly  

supposed ;  also, th a t th e  T ussch  silk-ivorm , P lid laua  P iip lw i,  described by D r. U oxhuigli {TriT is. o f  the Lin . 

.Soc. vol. vii.) feeds on Zis^phii,\' Jttjuha ;  and  lhi>vigh Hie tbvmei-, Knw npm s,  is now placed in 

p . 166, and  Zizyphus m  Rham nca:, p. 168, these  tw o  families arc so closely allied to one another, .is to  have  

form ed th e  If/m m xiof Ju s s ie u ; and both Are allied  to  th e  TIici/inc, a  tribe  o f  Cdashinca’, according to  Do CaiuloHc 

(v. p . 167), and  w hich contains th e  common ho lly , so well luiow n as em ployed in m aking  b ird -lim e . T his 

substance (g/u o f  F rench  chem is ts) is very  analogous to  Caoutchouc, <:r only a mollification o f  th e  la t te r .  T he 

B ug h y  silk-ivorm o f  th e  natives o f  the  B irbhoom  H ills , w here  Tussch silk  is ni.iiiufactured, how ever, feeds 

on Penlaptera glabra {A scen  o f  th e  natives) o f  th e  fam ily  o f  Combrdacra’;  b u t  w e do no t know  th a t any of 

these  contain C aoutchouc; th o u g h  I  have no do u b t th a t some w ill be found in these  jdaiits. T h e  sub jec t is w ell 

w orthy  o f  investigation, especially  as shewing th e  im p o rta n t inferences w e m ay sometimes d raw  from  the 

n a tu ra l affinities o f  p la n ts ; and  also, in a p rac tical po in t o f  view, as assisting us iu finding fit food for the 

fjistidious silk-w orm  ; and therefore  extending  the  silk cultivation into new  situations. The num ber o f  pl.mt? 

su ited  to  silk-w orm s m ay , I  th in k , be ineveated, by cxperim cttliitg  on tltoae belongitn; to  fam ilies w hicl; 

y ield ra o n tc h o iii . I t  does n o t follow th a t a ll w hich  yield this substance are  filled for its fo o d ; for 77iany 

w e have seen arc un ited  w ith  ,in acrid  p r in d j 'le  ; and  the  sui'facc o f  the  leaves o f  others ni;iy be both too 

rough , ,1' well as th e  to x t;u e  too  th ick  .ind h a rd  fo r so dcHcatc a tribe  o f  iuiii7ials,

156. Uj..'U.vC1-..I'..
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156. ULMACEJi.

The Uhnacecr. of Mirbel, Cdtidea of Richard, separated from Amentacea, and nearly 
allied to Urticece, form a small order containing but few genera and species. Species 
are found in India of Ulmus and Cdtis. The former is common in Europe, N. America, 
China, and Japan; from Siberia and the shores of the Caspian, species extend to the 
Himalayas, where several form magnificent trees. Ulmus integrifoUa (Wall. 3547) is 
found at the foot of these mountains, as well as on those of the Circars; and U. landfolia 
as far south as the Chittagong mountains. U. erosa, Roth., thought at one time by Dr. 
Wallich to be U.effusa,'W\\di., appears to have a wide distribution, if the specimens 
described by the former were obtained by Dr. Heyne from the Peninsula; as it is common 
in Kemaon, and at the foot of the Choor mountain. I have specimens in leaf 
of apparently the same species from Pungeein Kunawur, where there is also a smooth
leaved species, Z7. lavigata, nob. U. virgata, which Dr, Roxburgh states as having 
received from China, was found' by Dr.Wallich in Nepal and Kemaon, and by myself 
at Mussooree, &c., so that it maybe enumerated as one of the plants common to 
India*and China. Cdtis, on the contrary, occurs in tropical as well as in cold parts 
of the world, as in Northern and Tropical America, Africa, and Asia, spreading thence 
into the south of Europe; so we have species of the genus extending from Penang and 
Singapore along the Malayan Peninsula to Silhet; also in the Indian Peninsula, and 
some of the hills of Central India; likewise in Nepal and the Deyra Doon, at consi
derable elevations in the Himalayas, and as far north as Cashmere. C. orientulis, 
Wall. Cat. 3681), and species allied to it, occur in the hottest places; C. tetratidra, 
Roxb., extends along the foot of the mountains as far as Cashmere. C.alpina, nob., I 
found on Urrukta, nearly at the greatest elevation, and C. Iiigf/sii, nob., occurs in 
Kunawur.

The Elms arc well known to afford good timber in Europe, so do those which are 
found in India and its mountains. Ulmin is a natural exudation: the bark is bitter.

157. ANTIDESME/E.

This is another small order, with solitary cai'jiels, consisting of only two genera; that 
from which the order is named, and S tila g o , sometimes united with the former, and froni 
wliich the order is frequently named SriLACixEa;. The species of A n lid esm a  seem 
to be entirely confined to the warm parts of the Old World, especially of India : but 
there is one species in Madagascar. From Amboina and Penang, they .sprcvnh 
to Chittagong and Silhet. A .  p tw ic u la la  extends from Penang to Nepal; and 
A .  {S tilago , Roxb.) d ia n d ra , even to* the Deyra Doon, and the vallies of the Hima
laya. This seems to be the most extensively diffused species, as it wa.s describeil 
bv Dr. Roxburgh from the Circars; A .  sy lve s tr is , Wall. Cat. 7'281, sent by Dr. Heyne, 
j>robably from the Peninsula, does not seem to differ from it. The fruits of A .  pubesccus. 

B ia /ia s , and d ia m lra , are said by Dr. Roxburgh to be eaten by the natives of India.

158. JuGiANDP'.^:.
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158. JU G L A N D E ^ .

This is a small family, usually placed near TerebinthacecB, but considered by Dr. 
Lindley as more closely allied to Cupulifera- It was supposed to have the mass of the 
family in America, with only a single species, the common Walnut, in the Old World. 
But though the great proportion of the genus Juglans, now placed under Carya, is 
common in North America, J .  regia extends from Greece and Asia Minor, over Lebanon 
and Persia, probably all along the Hindookoosh to the Himalayas. It is abundant in 
Cashmere, Sirniore, Kemaon, and Nepal. A new species occurs on Caucasus; and 
another, J . arguta, was found by Dr.Wallicli as far south as Taong Dong.

In addition, a new genus, Ei/gelhardtia, Lesch. first discovered in Ihe Malayan Archi
pelago, has also been found in the Himalayas; to it belong Dr. Roxburgh’s Juglans 
pterococca, and two other species. O f these, E . Coltbrookiana, Wall. PI. As. Rar. 
t. 208, is found as far north as Jurreepanee and in Nepal; E. Roxburghiana, in Silhet 
and at Chappedong; where, in the vast forests of the former, it forms a large tree; of 
which the wood is valued by turners, and the bark, containing much tannin, is consi
dered the best used by natives in the art of tanning (Roxb.) E. Wallichiana is 
found as far south as Penang and Singapore.

Walnuts are imported into the plains of India from the Himalayas, but chiefly 
from Cashmere. They are known to the Arabs by the name jowz, or the nut. The 
Hindoos call them ukhrot, and the Persians chuhar-mughz (four-brains); farsia  is given 
as their Greek name, a corruption, no doubt, of Persica. The oil is much esteemed, 
though seldom expressed by the natives of India.

159. AMENTACE/E.

Amentacea oi Jussieu have been divided into several orders; a separation required 
by the more minute and exact examinations of recent times ; but as the inconveniences 
of a multiplication of orders, unless accompanied by an arrangement into classes; 
more than counterbalance the advantages of separation in a general point of view; it 
is preferable for such purposes to retain together those which are united in so many 
respects. No plants are better known in Euroi>e than those which belong to the orders 
formed out of the old Amentacea!- since they contribute so great a portion of the forest- 
trees of northern latitudes, as the oak, chestnut, beech, birch, hazel, hornbeam, alder, 
willow, and poplar. These are common in Europe and North America, with a few in 
Northern Africa, and extend all along the north of Asia, from Siberia to Karatschatka 
and the island of Japan. From Asia Minor we trace them along Caucasus and the 
Hindookoosh to the Himalayas, even in their most southern ramifications. A few oaks 
are also found on the mountains of the Malayan Archipelago, and with alders in South 
America; a birch {Bttula aiitarcticd), as far south as the island of Chiloe and Terra del 
Fuego; willows in Peru and Patagonia, with one also in Senegambia.

The genera of Cupidifcra, found in the Himalayas, are Qiicrcus, Corylus, Carpinus, 
w x \^a s ta n ea ;  the three first have the most northern distribution, though that of

Q .u erc u s
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Qiiercus is very extended, being found from the northern to the most southern parts, 
as the mountains of Silhet, Chittagong, Penang, and Taong Dong, and from moderate 
elevations (Q. incana, ban of the Hill people), to the limits of forest (Q. sme- 
carpifoUu, hhtmoo.') The last species varies much in appearance, and as this is likewise 
observed in others, some reduction will take place in the number of Himalayan 
oaks at present enumerated. Corylus extends from Cashmere to Kemaon, and is found 
in shady forests on the shoulders of such mountains as Choor and Kedarkanta; with the 
same species, C. lacera, on all. Carpinus viminea occurs in Nepal, Kemaon, and on 
Mussooree at an elevation of 6,500 feet. Castanea having the most southern distri
bution in Europe, is that which extends less to the north in the Himalayas* than the 
other genera. C.indica and tribuloid.es occur in Nepal and Silhet; other species in 
Goalpara, and as far south as Penang. It is remarkable, that so many of the CupuU- 

fe r a  having been found along the Himalaya, and even in the Malayan Islands, that not 
one should be mentioned in books, or specimens exist in the E. I. Herbarium, from the 
mountains of the Indian Peninsula.

Of Betulinea, Alnus having the distribution of the order in the northern hemisphere, 
and existing in moist situations, especially along the course of rivers, occurs in the 
Himalayas in similar localities. A . obtusifolia, nob., is very abundant on the banks ol' 
the Jumna and Tonse; A. dongata, nob., occurs in Cashmere; and A. nepalcnsis, in 
the valley from which it is named. Betula, on the contrary, occupies the loftiest 
situations in these, as in other mountains; which we might expect from its extending 
to the highest latitudes. B. Bhojputtra,V/?A[., the most useful and best-known species, 
is found on Gossainthan, in Kemaon, on Choor and Kedarkanta. B . 7iilida and 
cplindrostachya occur with the former in Kemaon ; the latter extends also to Manma and 
Dhunoultee. B resinifera, nob., confined to Kunawur, with catkins resembling those 
of B. luteii, Mich., has leaves something like those of B . papyrifera.

The Willows, diffused in distribution, are also multiform in habit; tlje species pecu
liar to the Himalayas are not found easier than others of discrimination. As they 
occur both in warm and cold parts of the >\’orld, so we have them botli in the plains and 
mountains o f India. Snlix bahylonica is common in gardens in Northern India, a.s is 
S. cegyptiaca, while the polyandrous S. tetrospenna, ^Roxb., i.s found«in the Kheree 
Pass, along the foot of the mountains, and in other hot parts of India, as Bengal and 
the Peninsula. A species of this genus, as we have seen, is common also on the Senegal. 
We know that a dwarfish willow (Saliv aretka) extends to, and forms the only woody 
plant of high northern latitudes; so the diminutive aS". Lindleyana, is found on the 

. loftiest parts, or. between 12,000 and 13,000 feet, of such mountains as Kedarkanta; 
with Rhododendron lepidotum and anthopogon, the only other ligneous plants. S. hlrta 
SiVidL rotundifoUa, noh., from Kunawur, resemble, the former, S.hastata from Lapland, 
and the latter, S. polaris and S. herbucea-

The Poplars are confined to the northern hemisphere: we find them flourishing on 
the Himalayas, only at considerable elevations. Popidus ediata, found in Kemaon, is
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common on the northern face of the Choor, at Muttiana, and at Scran in Lower 
Kunawur. P .  pi/riform is, nob., occurs on Deobun. P . all>a, Lin., common in Europe and 
the north of Asia, extends to the north of the Himalayas, as I have had specimens brought 
me from Kunawur. The native country of P .  dilalata, or the Loinbardy P o p la r , seems 
to be quite unknown; some authors considering it a native of Italy, and others of 
America, while some even account it a hybrid. But from the following facts, I think 
there is little doubt of its having been brought to Europe from some Eastern country 
in former times, when the comniunication by the East and interchange of commodities 
was greater than in recent times. Understanding that a tree, which from the descrip
tion appeared to be a poplar, held been introduced from the Punjab, and was common 
in gardens to the north of the Jumna, I sent for it into the Saharunpore Botanic Garden. 
The slips obtained, grew well, and the plants were ten or twelve feet high, with the 
habit of the Lombardy Poplar, when I left Saharunpore; the specimens in my 
herbarium were immediately recogni.scd by Mr. Don as those ol' P . dilalata. In Northern 
India it i.s called and it is described in Persian works under this Arabic name,
\vith Pers. ivusnuk diwdsupmcdan; Hind, safueda. The two la.st having reference to the 
whiteness of some part of the plant, probably the wood. One of the Greek names 
given is ata, probably a corruption of tnoc. The white poplar is geoerally supposed 
to be the mx. Ajiocjj of Theophrastus, simply o f  Dioscorides. The gh a rh , or 
Lombardy Poplar, is said in Persian works to be a native of Dailim and Tinkaboon, 
near the south shore of the Caspian. Mr. Baillie Fraser, I understand from Mr. Don, 
says it is one of the most common trees in Persia, and is that usually taken for 
the cypress in Persian drawings. D undar,V tx% . daroon, is said to be a species of 
gharb , and from the description of the seed it is probably one of the Salicincce. In 
the Latin translation of Avicenna, wc are referred from diaidar to Ulmus, the tttsXm  of 
Dioscorides; but unless the description refers to galls, and not to the fruit, we cannot 
understand the comparison of the contents of its seeds to flies.

P ia tanus orkntalis, a native of Asia Minor and the Oriental Region, doolb of the 
Arabs, and chiuar of the Persians, by whom it is much esteemed on account of the 
grateful shade it affords, extends as far south as Cashmere; wiiere its occurrence 
was first mentioned by Bernier, and whence I have received some ^ery fine specimens. 
The Greek name lias been tajnverted into klilanos in Persian works.

The oaks, chestnuts, and others of the Amcutacca., aru so well known for their rich and 
luxuriant growth, and as forming the ornaments of European forests, that we can 
hardly fancy the so-much-boasted trees of tropical regions to be more magnificent. 
One thiag is certain, that they do not furiiisli more valuable timber, wlwulicr wc consider 
the English oak, or those- found in the Himalayas. The bark of oaks, alders, birches, 
willows, and poplars, abounds in gallic acid and tannin, and all have thcrelore been 
frequently employed as tonics and febrifuges, as well as in tannin -̂. Some are useful 
in dyeing, as Quercitron, the bark of the North American Qaerens tiiictoria, which dyes 
wool yellow. Gall-mits, called mqjoopluil. arc imported into India, being produced by

the
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Ae. puncture of Cynips Quercus fo ld  on Q.uercus infectoria, a native of Asia Minor, 
Armenia, and Kurdistan. Q.iJ/e.raud Cerrd afford inferior galls. The cupules of the 
glands of Q. JEyilops, called velonia and vdani (a corruption,of and vdaneda by
the modern Greeks^are collected in Ceos, and used for the same purpo^,s. TheKcrme-s 
insect fixes itself upon Q..coccifera, hence called Kerraes Oak, a native of the S. of 
Eun^e and of Africa. Q. Baliota, .sweet-acorn oak.'that probably described in 
Persian works under the names shqk-bulloot and, balloot-ool-mulik, is a native of .Spain, 
N. of Africa, and ofj>arts of Greece; this having acorns free from tannin, has been 
long used as food by the inhabitants of the above countries. It might very probably, 
as well as the Corkitree (Q. fSuber), a native of the hot parts of Spain and France, 
be naturalised in the plains of Northern India; where Q. incanu, from elevations 
of 5,000 to 7,000 feet in the Himalayas, is perfectly at home. The acorns of this 
species are sold in bazars under the name bidloot, being used by the natives in medicine. 
The nuts of others o f the are used for food, as Spanish chestnuts, the beech
and hazel-nut: tlic first contain sugar, and the two latter much oil, for M-hicli they 
are often subjected to expres.?ion. The nuts of the hazel, abundant in the Himalayas, 
may be met witli in bazars under the name bimltik or fuuhik. An edible nut is 
attbrded by the Indian chestnut, Castanea hidica, Hoxb., a native of the mountains 
of Silhet, where it is cfillcd nikari.

The black birch, B d i i l a  n i g r a ,  of N . America, is celebrated for the hardness of its 
timber; the’astringent bark is used in tanning, and the leaves fur dyeing yellow 
in La[>lanci. B .  n u n a  yields a vegetable wax, like l U y r / c a  G a /c .  'fbe bark of B .  a lb a ,  

reduced to powder, as vvell as the wood of the black poplar, is eaten by tlic inhabitants 
of Kamtschatka, beaten up with the ova of the sturgeon ; the sa]) of this species, as of 
A l n u s  g lu th io -sa , is fermentible ; the catkins of tlie latter are ejnptoyed in tanning. The 
bark of B c t u l a  B h o j p i i t i r a  i.s well known for serving as a substitute for writing-paper, 
and for wrapping hooqqa-snakes. . Cattle are fed on the leaves of P o p n h n ' n i g r a ,  and 
tlie coma of the seeds i,s cmjdoyed for making paper. That of the Himalayan F .  c i l ia ta ,  

being particularly abundant, might be employed for the .sanic purpose. Some of the 
poplars, like the B a h s a m i jh ia .  (natives of Java, the Levant, and N. America), secrete a 
Iragrant gum-resin, as P .  n i g r a ,  P .  m n a ,  and P .  b a ls a in i fe r a ,  a native of N. America and 
Siberia. B c t u l a  r e s i n i / c r a ,  i i c b . ,  has its leaves covered with numerous resinous dots. 
H a lil ' c r g y p l ia c a ,  k h i l a f - h u l k h e c  of the Arabs, Calif or Egyptian willow, called in Persia 
and in the gardens of Northern India, b e d -m o o s k k ,  has a fragrant water distilled from 
its catkins. . A kind of manna, called b c d - k k k h t ,  is said, in Persian works, to be collected 
off a species o f willow in Persian Khorassan.

As species of .all the above genera exist in the Himalayas, it becomes an important 
subject of inquiry, whether some w'offld not yield ]U'oducls now forming'articles of 
commerce in other parts of the world : the above detail has therefore been intro
duced. Some of the most useful species of other countries might, no doubt, be 

b V --ucccssfnlly
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successfully introduced into the H im alayas; as those indigenous there might Squally- hi 
naturalized in European climates, whether for the purposes of use or ornament.

P o p u lu s  c ilia ta ;  (W all. C at. N . 2796) foliis am plis auriculato-cordatis acutis serratis ciliatis subtus 
candicautibus, ramj^ teretibus glaberrimis, petiolis graciiibus elongatis.— T ab . 84*. o r 98. fig. 1.*

H ab. Kemaon, N ortlicra face o f Clioor, near M uttiana , and a t Sevan, in Lower Kunawur.
Querciis d ila ta ta , m ohroo  o f  the natives, has inadverten tly  been written dea lbq ta  in P late  84. fig. 2.

160. SCEPACE.;E.

This new family, distinguished by being amentaceous' with arillate albuminous 
seeds, and a dehiscent 2-celled pericarp, has been established by my friend. Dr. 
Lindley, in the Second Edition of his Natural System of Botany., He remarks, that 
“ Scepacea, in their male state, have much the aspect of CupuUfera or Betulacea, add 
one of them has actually been considered an A lm s  by Dr. Roxburgh ; but the females, 
have more the appearance of Antia7'is, oi; some such Urticaccous genus.” The genera 
referred here by Dr. Lindley are, Scepa, found in Burma; Lepidostachys, of which one 
species, L . Roxburghii {Alnus dioica, Roxb.), occurs in Silhet, where it is called kohra, 
and forms a large tree, with hard timber: the third genus is IJymenocardia, placed here 
with doubt.

161. HENSLOVIACEiE.
This order, composed only of two species of the-genus, named byDr.W allich in 

honour of the estimable and able Professor of Botany in the University of Cambridge, 
has been placed here by Professoi^ Martins and Lindley. Hcnslovia pubescens is foynd 
in Penang, and Il.g lahra  in Silhet. Both are trees with the habit and inflorescence 
of Conibretacea. (Griffith in Lindley ^fat. Syst. of Bot.)

162. M Y R IC E ^ .

The M yricea  form a small Ikmily, formerly included *in Amentaceev. Of the few 
genera composing- it, Alyrlca occurs in the marshy parts of Europe and N.. America; 
also in S. America, at the Azores, and in Southern Africa ; and one Species, AI. sapida, 
Wall. Tent. FI. Nep. b. 45. kutphul of the natives, in the Himalayas from the Sutlej to 
Silhet; as I do not think AI. integrifoUa, Wall'., is a distinct species.

Casiiarina is an “ anomalous genus, with th'e habit of a gigantic Equisetum.” It 
occurs in the islands of the Pacific Ocean, New  Holland, and Van Diemen’s Land, 
Eastern Africa, and. along the Malayan Peninsula to Chittagong, where is found
C. muricata. This species has been introduced into every part of the plains of India, 
and is so perfectly naturalized in some places, as completely to alter the character of 
the scenery. Travellers' in India, and persons ignorant of botany, usually mistake’ 
this for one of the fir tribe. Mr. Brown’s view of the parts of the flower tends to 
approximate Casuarina to Conifera, where it wq;̂  formerly associated; and, in fact, the 
aspect o f CuUitris is that of a Casuarina or Eqidsetian (Lindl.)

The

•  I n  th is  P late has also been  figured a  new genus, w h ich  w ill be described a t the  end of the Exoge
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The M y r i a c B  are astringent and aromatic. M .  c m f c r a  yields wax, and M .  s a p id a  an 
agreeable flavoured fruit, though with too large a stone in proportion to the fle.shy jjart; 
but this might proBably be increased by cultivation. This fruit-tree would probably 
repay the trouble of culture, as it appears, from the elevation at which it grows, to be 
suited to the climate of many parts of England.

P i i t r a n j i v a ,  referred by Dr. Roxburgh to N a g e i a , but formed into a new genus under 
its native name by Dr.Wallich, Tent. FI. Nep. p. 61, and referred to this family, is found 
in the mountainous parts of the Coromandel coast, as well as near Patna and Monghir; 
and from Silhet all along the foot of the Himalaya.s to the Kheree jungle. It has been so 
admirably described by Dr. Roxburgh, that it is necessary only to refer to his descrip
tion for an explanation of Tab. 100, where both the male and female flowers have been 
figured. The Sanscritname, Dr. Roxburgh informs us, is compounded of P o o t r a ,  a sdh, 
n n d  J e e v a , life; the Hindoostanee name is similarly derived. “ The nuts are
strung by parents round the necks of their children to keep them in health.” Roxb. 
FI. Ind. 111. p. 7G6.

P u tr a n j i v a  R ocvburghii. W all. T en t. F I. Nep. p. (il. Cat. N . 6814 .— N a g e la  P u tr a n j i v a .  Koxb. FI. 
Iiul. 111. p. 766.— T ab . 8 3 k « r  100.• 1. M ale plant, (a ) expanded flower with three filam ents; (6) half- 
expanded flower, with two filaments. 2. Fem ale plant, (o) female flo^eer ; (c/) the same, with five sepals 
■separated; (e) vertical, ( / )  transverse section of half ripe f ru i t ; {g )  f r u i t ; {k h )  transverse (/) vertical 
'octions of the same ; (/c) seed, witli and without the intei-uments on one side; (0  embryo.

IG3. GNETACErib

'I'hi.s is a small order, formed of G n e tu m  and E p h e d r a , constituting, with C y c a d e c s*  

Conifever, the natural class of plants called Gynuiospernuc, w\i\c\\ agree in all
respects

* The  Cgcad/iccte fo riiih ig  an en tirely  trop ical fam ily, ilo no t come w ith in  th e  lim its o f  th is  w ork  ; b u t  it  is 

iiiicrcsting to  notice', th a t  though foj-merly th o u g h t to  be  ."illieil liolli to  Fe rn s and Palm s, th e y  have, by  the  

move profound  researches o f  M r. B row n, be.cn found to  he  m ost c losely allied to Coiiifera; in  tl»e s truc ture  

o f  the ir  flowci'i. H ence  i t  is curious to  find them  so nearly  associated together in  some o ld  geological 

lam iation», as .the d ir t-b e d  o f  th e  Isle o f  W ight.' Zam ia  is found in  Florida, th e  Baham as, and  iii 

C araecas; as w ell as a t th e  Cape o f  Good H ope, w ith  one species in  N ew  H olland. Cycas occurs in  th e  last, 

.IS well as in  Mad.aga.scar, in  tlie  M olucca Islands, Cochin-china*, C hina, and in Ja pan . P rofessor Don 

ha^ favoured m e w ith  th e  follow ing observations on th is  su b je c t:— “  Tire recen t Cyciiflece am oun t to  tw enty^  

s e w n  species, d is tribu ted  in to  th ree  genera, nam ely, Cycas, Zam ia, and  Enceiiltalarios, o f  which’’ th irteen  

belong to th e  sou thern , and fourteen to  th e  n o rthern  hem isphere ; o f  these , tw elve  a re  trop ica l, and  the  

rem aining fifteen extr.a-tropical ; eleven ex tend  in  the  sou thern  hem isphere  from  the  th ir ty - th ird  to  th e  d iir ty - 

tiith  degree  o f  la titude , b u t on ly  tw o as h ig h  in  th e  n<»ithorn.hemi.spbere; eleven belong to  A f r ic a ; th ree  to 

A s ia ; th ree  to  N ew H o lla u d  and  nine to  A m erica, w here, how ever, th e  species a re -en tire ly  confined  to  the  

no rthern  hem isphere . T he fossil species am oun t to  Vwerft^five, whielr liava  be en  d is tribu ted  in to  fou r genera— 

Cycadites, Zamites, Nilsoiiiii. anti Plcrup/njllmn; these  tw o last, cnn tain jng  each b u t a single species. I t  is 

curious to  observe th e  near coincidence in  num bers  betw een th e  rec en t a n d  fossil ^ c c ie s  o f  th is  rem arkable  

• fam ily. T he fossil C ycadex  were supposed to  differ iVovn the  recen t ones in  th e  absence o f  flie g la n d u la r dots 

from  the  vessels compo.sing the ir  fibrous tissue ; b u t  M r. Brow n has, w ith  h is  usual sagacity , d iscovered th a t 

the  A inei'ic.in po rtion  o f  th e  f iin ily  agree  w ilh  th e  fo.ssil ones in tha t rcspoct.” Cveus cWchialis, rcvo/ula. and 

2 V 2  xpkrricc!.
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respects with £.rog'e;i-9; but* are distinguished by their ovules being exposed naked to 
the fgrtilisiog influence of the pollen, instead of being enclosed in a pericarp, and by 
the vessels of their wood having large apparent perforations or disks'(Lindley.) G//clum 
is found in the tropical parts of the Old and New World, occurring'in the latter in 
Guiana, whence it was first described by Aublet under the name Thoa: in the former 
the genus is found from the islands of the Indian Archipelago along the Malayan 
Peninsula up to Chittagong and the Silhet district, where is found Gnetum scandens; 
as well as on the Malabar coast and the Dindygul mountains;

Ephedra affects drier and more temperate, though still warm climates, as the South 
of Europe and the North of Africa, Siberia, and the mountains of .Chili. In the 
Himalayas the only species, Gcrardiana, which approaches E. distachya in character. 
is*found, as far as I know, only in the Tatarian climate of Kunawur.

164. C O N IFE R S.

No plants are, perhaps, more extensively knowji than the Coniferce; the pines, firs, and 
larches, forming a great portion of the forests, and much of the ornajnent of the pleasure- 
gi'uiuids of European countries. In the southern hemisphere they occur in the forms 
of Arauairia, Dammara, Dacrydium, PMocurjms, and Callitris. .Even in hot coun- 
lrie.s, some are as familiarly- known as pines are in the north, and Oriental poets 
compare even the grace and elegancies of the female form with the tall and slender 
cypress; while the mountains, such as Hindookoosh and the Himalayas, nourish, 
even to the extreme limits of forest, stupendous pines, '• called by Col. Hodgson 
“ gigantic sons of the snow;” while the juniper, as in northern climes, reaches almost 
the line of perpetual congelation.

Tiie Coniferce', #ke the Amentacca, have been divided into a number of distinct 
families, but it is preferable for general purposes to treat together of the Abiclinece, 
Cupresshmr, and Taximee. Of these, we find in the southern hemisphere, Arauearia 
in Norfolk Island, New Holland, New Caledonia, also in Chili and. Brazil; Dammara 
in New Zealand and Amboyna; Dacrydium  in New Zealand, Van Diemen’s Land, 
and Pulo Penang ; and Phyllocladus in New Zealand and Van Diemen’s Land. Pudu- 
carpus, with species at the Cape,"in New Holland, New Zealand, Peru, Chili, and the 
West-Indics, exists also in China, Japan, and Nepal: so Schiibertia ■ (Taxodium, 
Rich.), with one’ species at the Cape, and another in Japan, has two in Norlii 
America.* As these genera of southern distribution send their representatives into the

northern

sjj/uvrica, have been introduced into, and grow jn the southern provinces of, India. Dr. Roxbwgh 
states, from the two first there is discharged a clear insipid mucilage, which soon hardens into firm trans
parent gum, like tragacanjh, but clearer. Dr. Roxburgh had not been able to ascertain that any of the species 
yielded sago, or a^snbstitute for it. ( F L ln d . iii. p.

* The Cape and Jnj)anese species here alluded to, are T axus nur\fera of K*mj>fer, and Ciipressvi, 

juniperoides of Linnfcus, which haye been lately referred to Taxodium , by Adolphe Brongniart, but Professor 
Don does not regard them as belonging to that germs.
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northern hemisphere, so do some species of those genera which are most prevalent in 
the latter, stray into southern regions. Thus a juniper {J. uvifera, Don) occurs at 
Cape Horn, a species of Thiija in Chili, another at the Straits of Magellan, a third 
at the Cape o f Good Hope, and a fourth in Madagascar. The Cape and Madagascar 
species of Thuja, in'the structure of their fruit, approach very near to Callitris, a genus 
of which, about twenty species occur in New Holland, with a solitary one on Mount 

, Atlas. The genera which prevail in the high latitudes of Europe, Asia, and Ame
rica, and are most abundant in the temperate parts of thej5e quarters of the world, 
are, Pinus, Abi?s, Larix, Taxus, Juniperus, Thuja, and Ciipressus. Species of all which' 
are found in the Himalayas, with one, t s  we have seen, of Podocarpus; also hi China, 
in addition to Cunjiinghamia, and Gingko in Japan. There is an undescribed species 
of Abies from Japan,* which was shown to me by Mr. Brown, among the plants of 
Ksempfer in the British Museum. Pinu& is found as far .south as Cochin-china, 
witli one .species in Arabia. A Juniper occurs in Bermuda, and another in Jamaica. 
Cupressus, which flourishes in hot countries, extends north only to the south of Eurojje.

The species of Comferex, found within the limits of the Indian Flora, are, first, 
Cupressus sempervirens called suroo; the Goa Cedar (Cupressus pendula), and Thuja 
orientalis, which succeed in the gardens of. the north as of the south of India. 
Podocarpus lalifolia occurs in the mountains of Silhet, and P . macrophpUu in 
Nepal, Japan, Amboyna, and Penang. Professor Don formerly considered -the 

’ Nepal and Japan plants as distinct species, but from a,comparison of specimens of 
P.. macrophylla, from Dr. Siebold, he is now convinced of their identity. Dr. 
Wailich says, he cannot distinguish P . macrophylla, found in the lower parts ot 
Nepal, from, trees found at Singapore. The species of Pinus found at the lowest 
elevations, is P . longifolia, Lamb. Pinus 8vo. t. 21. allied to P . canariensis, found 
in the Canaries; it is called cheer, sullah, and thansa, also surut; but Huree 
Sing, the head native in ̂  the Saharunporc Botanic* Garden, informed me that 
the last is a variety,, if not a distinct species. The Hon. Mr. Shore also informed 
me, that he had seen what he thought a distinct kind of Cheer, from near 
Almorah; but he observed it chiefly on account of the twisted, appearance of 
its bark and wood, which was ascribed by some o,( the inhabitants to the constant 
blowing of the wind.*.-My friend. Capt. Cautlcy, who has so much distinguished 
him.self by his researches in Fossil Zoology, also writes me that he has seen a 
fir, which, in habit and general appearance, “ resemWes Pinus longifolia; but tliv 
foliage is more tufty, and the cones slender and pendulous.” This, if  not P . cxcelsti, 
may be the above suruL The Cheer is found in the entrance to Nepal, in the Kheree 
Pass, along the Tonse and Jumna rivers, and at elevations o f 5,000 and 6,000 feet within 
the Himalayas. P . excetsa. Lamb. Fol. Tab. 3. Ĵvo. Tab. 33. Wall. PI. As. Bar. t. 201, 
kuel of the natives of Sirmore and Gurhwal, resembles P .  Strohus,'ov the Weymouth 
Pine, and is remarkable for its drooping branches, whence it is frequently called the 
“ weeping fir” by travellers in the Himalaya. It is found, with the Deodar,, at

Narainhettv.
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Nai'ainhetty, in Nepal, and at Simla, Theog, &c.; and in the Bhotea. pergunnahs of 
Kemaon. Dr.WallicU mentions a variety, if  not a species, still nearer P. Strobu:;, at 
Bunipa and Toka, in Nepal- P . Smithiana is figured by Dr-Walltch, PI. As. Rar. t.246. 
from Kemaon and Sirmore ; but respecting this there seems to be some doubt, as the 
cones very closely resemble those of the species 1 have figured 'at Tab. 84, under the 
name P . Khiitrow, and which Messrs. Lambert and Don conceive to be identical with 
P . Smithiana; but as the leaves of this are so much broader than those of the Kkutrow, 
there appears to me soane ambiguity on the subject, which, I have no doubt Dr.

' Wallich will be able to resolve, and it is therefore referred for his decision. P . Bru- 
Wall. PI. As. Rar. t. 247 {dumosa, Dorl ,̂ approximating’ to P. Canadensis, is a 

rarer species, at least I have not met with it in the more northern parts of the Hills. 
It is found in Nepal, on the northern descent from ^sheopore, on Gossainthan, and on 
the southern borders of the Bhotea pefgunuah of Kemaon, where it is called Tan-shing.

P . Gerardiana, Lamb. 8vo. Tab. 79. nob. t .’85. fig. 2. ?ieoza of the natives, is a fifth 
sfiecies of Pinas, but it is entirely confined to the northern and drier face of the 
Himalaya, at least to the south of 32° of latitude ; further north, where the influence 
of the rainy season is less felt, it is also found on the southern face of the mountains, 
at least, if it be the Chilghoza of Mr. Elphinstone; but of this, there is no proof: the 
two have been supposed to be identical from both affording edible seed. It is found in 
Kunawiir, beyond Rarapore, along tbe banks'Of the Sutlej from 5,000 to 10,000 feet 
of elevation. The Deodar, ,or Kelon of the Hills, Pinas or Cedrus Deodara, figured* 
by Mr. Lambert at Tab. 52. of the 8vo. edition of his work on the Conifers, is, how
ever, the most celebrated, and the longest-known Himalayan species j having been 
noticed even by Avicenna in the article j ljy j  {ddiidar of the Latin translation): “  est e.x 
genere abhel (juniperus) que dicitur pimisTmla; et syr diudar est ejiis lac.” The 
Deodar is found in Nepal, Kemaon, and as far as Cashmere, and at elevations of 
from 7,000 tu 1 2 ,0 0 0  feet in* Sirmore and Gurhwal, as on Manma, Deoburi, Choor, 
Kedarkanta, and Nagkanda.

The other.Himalayan species belong to tlie genus Abies. Of these, that which is best 
known, and which comes near Abies Picca, or Silver fir, is A. Wehhiana. Lamb. Fol. 
Tab. 2. 8vo. Tab. 44, called chilfow in the Northern Himalayas; also, gohrea, sallur, 
and oonum, or purple-coned fir : it grows to a great size, and fe one of the principal 
ornaments of the forests, at considerable elevations. It was originally discovered by 
Cap't.Webb, in the Bhotea pergunnahs of Kemaon, and is found, as well as the following 
species,in the same situations as tbe Deodar, also in Kemaon; Aife^Pb/d/w^nob., Illustr. 
Tab. 86. extending as a magnificent species even to the limits of forest, is that which 
comes near A. WeWiawa;'it is called Pindrow, and sometimes Alorinda, a name also 
occasionally applied to the Khutrow.
. Along with these magnificent Pines, are also found species o f Yew, Juniper, and 

Cypress. O f the first, one is not to be distinguished from T a x u s  baccata, and another is 
as closely allied to T .  n u c ife ra . Tent. FI. Nep. t. 44, oi iginally discovered by Ktempfer in

Japan,
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Japan, and which has been referred to Sckubertia [Taxodium) by Mr. Adolphe Broiiir- 
niart. These are found in Nepal, Kemaon, or such mountains as Choor, Keclarkanta, 
&c. The Juniper, as before observed, may be traced beyond the forest to the highest 
limits of shrubby vegetation. The European Juniperus coviviunu was Found by Cajit. 
Webb on the Neetee Pass, (where it is called Bilhara, also pudma and pwnaroa;) and 
by Mr. Inglis in Kunawur. Here there is also another species, I .  religiosa, nob. (aiul
J.recurval) called by the natives, and employed for burning as incense in their 
religious ceremonies. The most common species, however, is, J.,s<}minosa, occun iiig 
on such mountains, as Choor and Kedarkanta, as high as 11,000 feet, as well.as near 
Neetee, &c., and on Peer Punjal, as well as Gossainthan. In the last-mentioned 
place, J.recurva is also found. As there is some difficulty in distinguishing the species, 
it is not easy to ascertain what kind is called Bastard, or Creeping Cedar, in contra
distinction to the Himalayan cedar-wood, Juniperus e.rccto, found on Gossainthan, in 
Kemaon, and the confines of Tartary, This, in its foliage, resembles Cupressus torn- 
losa, specimens of which, indeed, are mixed with those of Jimipcrus e.vccha, in the
E.I.Herbarium. The former appears to be the plant called thcloo by the natives, and 
seen by Huree Sing between Simla and Phagoo, near a small piece of water, and by 
Murdan Aly, a very intelligent plant collector, near Janghce ke Ghat, a high liill, to the 
southward of Rol. It is also found in Kemaon, near Neetee, Simla, and in Knnawur.

The Coniferce are not more remarkable for general correspondence in botanical charac
ters, than they are for resemblance in propertie.s. The tcrebinthinate .secretion, lia 
which they are chiefly noted, abounds in the bark, but is also found in the wood and in 
the cones. Turpentine is composed o f two parts, resin and essential oil, easily sepa
rable by evaporation of the latter. But the Coniferee are chiefly valued for the tiiuhcr 
they attbrd, forming an extensiYC branch of English commerce with Norway on oiii 
hand,*ahd Canada on the other. The timber is known under the names of deal, fir. 
cedar, lignum vitse. The pines on the N.-W. coast o f America arc, pci liaps, the most 
magnificent of any, but the Araucarias, Dammaras, and Daerpdiums, of ilic southern 
hemisphere, are also of gigantic dimensi^s. So, in tlie Himalayas. Cedrus Jhodani 
attains a great height, and is sometimes thirty feet in circumference; the wood is poi u- 
cularly valued for its durability, and is therefore much used in the constriution <*1 
Himalayan houses, as are also planks of Abies Pindrow. Piuus /ongifo/ia being fmiml 
at the lowest elevations, and therefore most accessible from the plains, is often etnploy«’.l 
as a substitute for English deal. The wood is light, and being full of resinous matter, 
like that of the Deodar, both are frequently employed in the hills for making toreins. 
as pieces of other species often are in other parts of the world.

Turpentine is the next most important product to be noticed, and this is v.’.ronsly 
named, according to the tree or plac^ producing it, as Common, Venice, Stra'-bmirg, 
American, &c., or Canada Balsam, Balm of Gilead Turpentine ; so, in the Hinialaya. 
Pinus longifolia exudes naturally^or yields to incision^ a very fine-turpentine, wliidi i-- 
called gundu biroxa in the bazars, birje cheer ke gond; Pers. blvi'.ehtur. This is
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chiefly valued by the natives for its resin; and as this is only obtained by exposing tlu- 
turpentine to heat, the oil, the more valuable product, is,dissipated to procure the 
resin; but by adopting a very simple still, I was able to obtain the resin as good 
as ever, for the purposes of the natives ; while the oil of turpentine, which distilled 
over, was pronounced, on being sent to the General Hospital of Calcutta, to be of 
“ very superior quality.” The Dtodar or hdon, also yields a coarser, very fluid kind of 
turpentine, called kelon I'c Id, which is much valued in Upper India as a stimulating 
application to foul and indolent ulcers, and is’ no doubt what is alluded to by 
Avicenna (v. supra). The leaves and small twigs of the De.ochir are likewise 
brought down to the plains, being much used in native medicine. A very fine resin 
is secreted on the cones of the Khutrow pine, which no doubt ;would yield a superior 
turpentine, as well probably as some of the other species. From the Himalayan 
June forests, resin and oii of turpentine might be obtained in any quantity, as well 
as pitch and tar. Many of these are described in the native works on Materia Medico, 
under the names of aluk, zij'h-rulnb, zi/h-yabis, kutran and raltcamij. The Greek name 
of the last is said to be kulphoonia, evidently >co?,ĉ pciw«. Pitch and tar have both been 
made from the Himalayan pines; but have not yet been introduced into the public 
service, for which I believe these are still imported from Europe.

Though almost every part of a pine-tree usually abounds in turpentine,' it is occa
sionally absent, or present only in small quantity in the seeds, which then contain a com
paratively bland oil, easily becoming rancid. The seeds of several of these species are 
much eaten in the countries where they are indigenous, as of the stone pine, P i n u s  

P 'm e a , and of P .  C e m b r a  in Europe ; of G i i i g k o  in Japan, of P . L a m b e r t i u n a  in Cali
fornia, and of A r a u c a r i a  in the southern hemisphere; so, in the Himalayas, the seed 
of one species forms one of the principal articles of subsistence in Kunawur, as well as 
of considerable trade from the hills to the plains. This is P i n u s  G t r a r d i a n a ,  \VMch is 
called n e o z a , and is by some thought to be the same as the c h i ig h o z a  described by Mr. 
Elphinstone, as affording edible seed in Caubul. Occupying countries where there is 
frequently scarcity of food, the inner bark, of P .  s y l v c s t r i s , ground and mixed witli 
barley-meal, is made into cakes in Lapland. As an aromatic principle is, in addition, 
secreted by some, the t<i])s of the Black, Hemlock and Norway firs arc used in making 
.spruce beer. This aromatic principle, dependent on the presence of an essential
oil,, is sometimes united with acrid ju-inciple, as in the Savin, used to keep up irritation 
fronr blistered surfaces. Juniper berries, known to secrete sugar, as well as an essen
tial oil, have long been noted for their diuretic properties, but are as famous for 
their employment in the manufactory of the spirit in whose honor modern palaces 
are raised. These berries were formerly much employed in Europe, and at the present day 
may be bought in Indian ba’/.avs under the names u h l iu l and h o o b e r , being considered 
diuretic and emmenagogue; they are now brought from the Himalayas; but formerly 
from Caubul: a r k o n u s  and b a y iftc e , corruptions of a r c e i i tk o s  and h a r n th y o s , are 
assigned as Greek names. The cy])ress, also, formerly much esteemed, is so in the

present
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present day in the East, where it is called suroo and sbujrut-iil'hueyat, the “ tree of 
life,” and its berries, as its leaves, thought to be a cure for every disease. Yew- 
leaves are also much employed in native medicine, under the names birmee and zurnub- 
bunnce, for which purpose they are brought down from the hills, the produce both of
T. haccata and T. nucifera, called thoono and tooner.

Sandarach, a substitute for, or the sundroo.i of the Arabs, is produced by Cal- 
lilris quadrivalvis (Thuja articulata, Desf.), roos of the Arabs, an inhabitant of the 
north of Africa, and there called arar. Juniperus communis and Oxycedrus are said 
to give an exudation resembling sandaracii. African Olibanum, usually intermixed 
with some calc-spar, has been considered to be the produce of Juniperus Lycia, and 
also of BosicdUa glabra. But it may be procured from some totally unknown plant, as 
African Bdellium, h y  Tercbinthaceous Heuddotia Africana, (Flore de Senegambie, i. 
p. 150. t. 39.) the Niotout of Adanson, and which M. Richard has shewn, on the 
authority of M. Perrotet, to produce African Bdellium, Arch, de Bot. i. p. 420. This 
fact ought to have been mentioned when noticing the Bahamodendron Agallocha, 
p .176.

In the foregoing observations on the old genus T i n u s ,  the species have been named according to the 
division iriio the genera P in u s ,  A lnes, and C e d r u n ; but a still more extended subdivision is adopted by 
some iuiihors; and even then, spe'cies of all these sections or geiieia, with one exception, are found 
in die Hiiii.alavas. Thus of P in u s —P - long ifo lia , G e ra r d ia n a , and excelsn , with a varietv of P - 
P i7 iasfei‘, commonly called P . N e p a le n s is , of which there is a specimen in the Garden of tlie Horti
cultural Society at Chiswick: to this proliably belongs the cone lately brought from the portion of tlie 
Himalayas which Ixmnds Assam, by the collector sent there by his Grace the Duke of Devonshire, and 
wliich is figured by Mr. Loudon in his very valuable A rb o re tu m  B r i t t a n ic u m ,  p. 2236. Of A bies, or 
the Spruce Firs, there is P .  K k u tr o w ,  v. S m ith ia n a .  The specimen in the Horticultural Society’s 
Garden is undoubtedly the former, and which I  immediately recognized. O t  P ic ea  (Pe?(ce, Don), P. 
iV ebbinno  and I ’ in d r o w . Of true L a r i.v , mine ; but of C ed ru s, there is C. D eodara . For the following 
specific churacters I  am indebted to the kindness of Professor Don :—

P (7 in s V. A b ie s K k u tr o w ,  Royle ( S m i th ia n a ,  Wall., ex Lambert et Don), foliis coinprcsRivictnigonis 
rcetis subulatis piingentibus, strobihs ovato-ohlongis: squamis obovato-rotundafis coriacois rigidis 
margine lievissimis, antherarum crista subrotunda erose crenulata.—Tab. 84. f. 1. (a ) male catkin ; (b) 

anther; (e) scale of the cone; (d) seed.
Hab. Choor, Simla, Huttoo, &c.; in Gurhwal, Sirmore, Bissehur, at elevations of from 7,000 to

1 0 .0 0 0  feet.
P . lo7ififoU a, foliis ternis prrelongis teiiuisissimis pendulis, vaginis persisteutibus clongatis, strobilis 

ovato-oblongis : squamis apice devatis CTa.ssi.s obtusis reciirvis, seminibus ovalibus compressis.—Stroliili 
3-7-pollicaros, crassitie niinore.s.—Tab. 85. f. 1. Branch with a male catkin and young euiic; (a) scale 
of cone, with ripe seeds; (b  c) scales of cone, with seeds in a young state; (d ) seed cut transversely; 
(c) the same cut vertically ; ( / )  freed of its integuments ; (g ) embryo.

Hab. Entrance to Nepal and to Almora; in the Kheree Pass, at an elevation of 2,000 feet ; on 
banks of Tonse and Jum na; also on Budraj and near Simla, &c. at elevations of 5,000 and 6,000 feet.

P .  G e ra r d ia n a , foliis ternis abbreviatis, vaginis deciduis, strobilis ovato-oblongis : sejuamarum apicibiis 
crassi.s obtusis recurvatis, seminibus obloiigis teretiusculis; al.i abbreviate— Strobili 9-10-pollicares, 
crassitie majores.—Tab, 85. fig. 2. Branch, with young cone and male catkins; (a) male catkin; 
(6) anther seen from below; (e) ditto fiyjiu above; (d) the same seen laterally ; (d ) sc«l; (c) cut 
transversely; (5 ) cut vertically ; (A) the embryo.

Hiib. Banks of the Sutlej beyond Ram'pore, on the northern face of the Himalayas, from 5,000 to
1 0 . 0 0 0  feet of elevation.

2 z  P i n u s
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P in tis  V. Picea  Pindrow, foliis bifariam versis linearibus planis utrinque sub-concoloribus apice acute 
bidentatis, antherarum crista bicorniculata, strobilis ovalibus; squamis trapezoidco-cordatis, bracteolis 
subrotundis cmarginatis erose crenulatis.—Obs. Pinus Webbiana diftert foliis duplo brevioribus obtuse 
emarginatis subtus argeuteis, strobilis cylindraceis longioribus, squamis reniformi-xotundatis, bracteolis 
oblongis apicnlatis, denique seminibus alaque pallide spadiceis.—Tab. 86. (a c) branch and leaves; 
(d) male catkin; (c) anther; ( / )  cone; («;f) scales of the cone; (t/c) seeds.

Hab. Choor, Huttoo, Nagkanda, Kedarkanta, at elevations of 10,000 to 13,000 feet.

P A L C O N E R IA
Flores dioici. Maac. Calyx disepalus. Corolla 0. Stamina duo scpalis alterna; anthera biloba, 

lobis apice affixis, lociilis verticaliter debiscentibus. F em . Perigonium marts. Ovarium liberum, 
ovoideiim biloculare. Stigmata duo brcvissima. Fnictus bacciformis, bilocularis, loculis monospermis. 
Semina la^via, albuminosa, suspensa, radicula sujxera.—Arbores indici, foliis alternis breve petiolatis, 
membranaceis dentato-serratis, stipulis caducis, petiolis (in F. WaHicliiana) basi glandulifera inflores- 
centia capitellata in spica disposita; capitella lateraliter bracteis duobus crassis, medio tertia foliaca 
cordato-acuniinata snftulta.

F . insignia, sepalis denticulatis, filamentis longioribus.
Hab. Ucyra Boon and above Rajpore; k h iru n  and kk ir ia  of the natives. Tab. S i.a  or 08. fig, 2,
F . W allichiana, sepalis integerrimis, filamentis brevioribus.
Hab. Buneepa in Nepal; A/zeera of the natives. Tab. SAa or 98. %. 6.
I liave dedicated this new genus of the family of AntidesmecB  to my friend, Dr. Falconer, now Super

intendent of the Botanic Garden at Saharunpore, who is as zealous and able a Botanist, as he has shewn 
himself to be a distinguished Zoologist; as evinced by Wollaston medals having, in 1837, been awarded 
by the Geological Society to him, and niy friend, Capt. Cautley, for their iliscoveries in Fossil Zoology.

MONOCOTYLEDONES VEL ENDOGEN^.
165. M U SA C E ^.

The Musacea have so classical-sounding a name, that its oriental origin is not usually 
suspected; but it is no doubt derived from moz, the Arabic name for the plantain, 
which in Sanscrit is called moc'ua. As there is no che in Arabic, a necessary 
change has taken place in this name, on being transferred to that language, whetree it 
is more than probable we have M usa; and Musa sapiention, indicates mocha of the 
Brahmans.

Though the Musacc<z are the largest herbaceous plants, they cannot, like the equally 
Mnnocotyledonous Palms, be called the princes of the vegetable kingdom ; but if we 
consider the magnificence in appearance of Slrditzia, the size of Ravenula, or the uses 
of Musa, we may admit that they arc well calculated to commence the series of endo
genous families. In habit they resemble the two orders, which immediately follow, 
but in their hexapetalous and hexandrous, sometimes pentandrous nature, their affinity 
is at first not so evident, except to analytical botanists.

The Musacca' arc distributed in tropical or hot parts of the world. Htlkonia  is 
confined to South America and the West-Indies ; Strdhzia to the Cape of Good Hope : 
liavcnala [Urania, Schreb.) to Madagascar ; while Musa, consisting of several species, 
spreads from the islands of the Pacific [M . textiiis), and those of the Indian Archipelago 
northwards to China and Japan, and along the Malayan Peninsula [M. glauca') to 
Chittagong (J /. oniatd). In the valleys of the south of the Peninsula of India, and of 
the Dindygul mountains, M . superha is indigenous. From Chittagong northwards

alone
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along the jungly base of the Himalayas, there is a suitable climate, as far north as 30°, 
for this genus; zs M . Nepale7isis is found in Nepal, and a similar species below 
Nairn ; also near Kuerkoolee, a village below Mussooree. This in both places may be 
seen growing apparently in a wild state, and like that of the plant in Nepal, tiie fruit 
contains little else than the hard dry seeds. The Enscte of Bruce, Mr. Brown thinks 
may be a distinct species of this genus, and therefore probably indigenous in Abyssinia. 
The most northern latitudes where the plantain is cultivated, are Japan, the Canary 
Islands, the north of Africa, and parts of the south of Europe.

Baron Humboldt has suggested, that several species of Musa may possibly be 
confounded under the names of Plantain and Banana, and that some of these may be 
indigenous to America: but, as stated by Mr. Brown, nothing has been advanced to 
prevent all the cultivated varieties being derived from one species, Musa sapientum, of 
which the original is the wild Musa, described by Dr. Roxburgh, as grown from seed 
received from Chittagong; Mr. B. further adds, that it is not even asserted, that the 
types of any of those supposed species of American Banana, growing without cultiva
tion, and producing perfect seed, has any where been found.

The Plantain and Banana therefore must be natives of Asia, and no plants can more 
strikingly display the benefits derivable to one country, from introducing the usi.-ful 
productions of another which is similar in climate ; as these are extensively cultivated 
in America, and as high as 3,000 feet of elevation in the Caraccas. The Banana, as 
Humboldt has remarked, is for the torrid zone, what the Cerealia are for Europe 
and Western Asia, or rice for Bengal and China, and forms a valuable cultivation, 
wherever the mean temperature of the year is about 75°. A single cluster often weighs 
nearly ninety pounds: Humboldt has calculated, that in the space of a year, 1,07G 
square feet of ground yield more than 4,000 lbs. of nutritive substance, and that the 
same space will support fifty individuals, which will not maintain more tlian two when 
planted with wheat. I doubt’whether the cultivation has in India attained tlie limits 
of productiveness; neither does the plantain appear to be applied to the same variety of 
purposes as in South America. There, besides being used as an article of diet in its fresh 
state, the fruit is also dried, and forms an article of internal trade, besides being 
converted into flour, and made into biscuits. The young shoots are also de.scribed as 
being eaten as a delicate vegetable, and sheep are said to be fed upon the herbaceous 
parts. The juice of the unripe fruit, and “ the lymph of the stem” are .stated by 
Dr. Lindley to be slightly astringent. It has been mentioned to me, that the latter is 
used as a kind of marking-ink in the West-Indies. The species of Musa are remarkable 
for the number of spiral vessels which they contain; and one species (J /. tcxli(is) yields 
a fine kind of flax, with which a very delicate kind of cloth is fabricated.

166. MARANTACEiE.
The Canma of Jussieu formed a family of plants, which has been divided by Mr. 

Brown into the present and following order. Both resemble Musacea in the parts 
2 z 2 of
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of vegetation, and both approach Iridecn, as well as Orckidea, in many points of struc
ture in the flowers.

The MarantacecE have only a single-celled anther placed on one side of the labellum, 
and are much more irregular in the suppression of parts, and therefore nearer Orchidea 
than the Scitaminea, from which they are moreover distinguished by the absence, as 
well of vitellus, as of the spicy flavour from which these have been named. Both 
orders are confined chiefly to the tropical parts of the world, but each sends a few 
species into more northern latitudes. Thus w e find a Thalia and a Canna in S. Carolina. 
The latter genus was inferred from the majority of species being found there to be 
peculiar to America; but Dr.WalUch has obtained Canna indica from both the Indian 
and Malayan Peninsulas, as well as two new species, C. Nepaknsis and speciosa, from 
Nepal; and my plant collectors informed me, that they had seen a plant like C. indica 
on Kangra, a mountain in the Himalaya to the west of Khalsee. The other genera found 
in India are, Phiynium  and M aranta; P . imbricatum and capitotum, species of the former 
genus, in the districts of Chittagong and of Goalpara; while Maranta, with its' other 
.species in America and the West-Indies, has M . {Phrynium, Auct.) dickotoma and 
M . Tonchat, which includes M . virgata, common in the southern parts of India and of 
the Malayan Peninsula.

The Marantacea are remarkable for the quantity of fecula which is stored up in their 
rhizoinata, or the so-called roots of several species; which, in its prepared .state, is so 
well known under the name of Indian Arrow Root. This is obtained in the West- 
Indies from arwnJiKacea, A//o«j/ia and nobilis; also from g-ZaMca, called
“ Tous les m o i s a n d  in the liast-lndies, from species of Curcuma, as well as from 
Maranta ramosissima, a new species found in Silhet. But it has of late years also been 
prepared of fine quality from M.arandinacea, grown in their gardens the Horticul
tural Society of Calcutta ; and was so, many years ago, by the late Sir W. Ainslie, from 
plants grown in his garden near Madras. It might no ddubt be successfully introduced 
into many other parts of India. The leaves of Calathca are employed in making baskets 
in S. America; so the split stems of r/ic/io/wna, being tough, are employed in
India in making the so-much-celebrated .sitat-pati, or Calcutta mats (FI. Ind. i. p. 2.)

107. SClTAM INEiE, on ZINGIBERACE.E.

The ScitaM/nca, containing such plants as the Ginger, Cardamom, Turmeric, Zedoary, 
and Galangal, with splendid Alpinias and showy Hedychiums, natural as an order, 
beautiful as plants, and important for their uses, are so named from ScHninintum; but 
are now more frequently denominated Zingiberacetz. They have been .separated from 
Maranlacea;, but participate in all the affinities of that order ; like them, they are found 
in tropical parts of theworld,but more abundantly in India. A few species of Amonium 
occ«r on the west coast of Africa, and in Madagascar, also in the West-Indies and 
S. America, with and Coatus in both the latter. K\\ Mclknia occurs in Ne^v
Holland; and with Alpinia, in China. Globba and Zingiber extend as far north as

Japan ;
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Japan; but, as we shall presently see, ther.e is no reason why they should not be found 
much further north, as the root-stocks, from their under-ground situation, are protected 
from the vicissitudes of the seasons, and the herbaceous parts make their appearance 
above-ground only in the warmest part of the year.

The genera found in India are, K am pferia , A lpw ia, Amomum, E letlana  (which is 
referred to both the two latter), with Dr.Wallich’s two new genera, MomAophus and 
Gasti'ochihis: these are principally confined to southern latitude.^, as the islands of the 
Indian Archipelago; along the Malayan Peninsula to Chittagong and Silhet, with a 
few about Rajmahl; or in the central range of mountains, and in the Indian Peninsula ; 
where I have no doubt many remain to be discovered, on the sides of the Neelgherric.s 
and of the Malabar Ghauts. The genera Costm , Curcuma, Glohba, T la lyd iium , and 
Zingiber, though equally common in southern latitudes, extend also from Silhet to the 
Sutlej, along the foot of the Himalayas, and even ascend them to considerable eleva
tions, as well as lloscoea, which indeed is found as high as 9,000 feet on mountains 
covered, in winter, with snow.

CoHlus speciosus extends from the Indian Peninsula and Rangoon to Silhet, and thence 
along the foot of the bills to Nahn. It is common in the Kheree jungle, where are also 
found Zingiber ligulatum  and capitaium, with Glohba orixeits/s ! in the KliercC Pass. 
The Custus is the only species of the family found in the plains of Northern liidia, being 
common and in flower in the Jungles about Saharunpove in the rainy seiisjii.

Curcuma angm tifolla is alone mentioned in Central India: cither this, or a speciis 
scarcely to be distinguished from it, is common on the sides of mountains, and in very 
arid situations in the Himalayas. Several Scitainimce, we know, ascend the mcmiitalns 
in southern latitudes ; the Cardamom Plant, E td ta ria  Curdamcmion, for instance, is 
found only on those of the Malabar coast; but in the northern portions of the Himalayas, 
even the Ginger and Turmeric, with a species of Curcuma, C . Kuchoor. nob., are culti
vated as high as 4,500 feet. ,, Glohba secimda, nob., occurs at Jur/eepanee and on the 
Agiirwal. Species of Hedpchiian are common in Nepal and the mountain.s of Silhet, 
as Chirraponjee; while the splendid Hedychium coccinaon occurs in vallies elevated
5.000 feet; and I I .  spicatum attains a height of four and five feet, at elevations of
6.000 and 7,000 feet, also in 30° of N. latitude on the limestone rocks of Mussuorce 
and the Suen Range ; owing to the frequently-mentioned meteorological peculiaritie.« 
of these mountains in the rainy season. But the genus Roscoea, which is peculiar to 
these mountains, is that found at the greatest elevations. R . purpurea, the most 
common species in Nepal and Kemaon,is extremely abundant at Simla and Mu.vsooree, 
and as far down as Jurreepanec. R .  clatior is found at Dhuiioultee, and, with the 
former, also in Nepal and Kemaon. R . spicata, discovered on Sheopore and Uossain- 
than, occurs in the same situation.s as Ilcdi/cliiiim sp ica tum ; but Ji. alpina, nob., is that 
which reaches the greatest elevation, as t have found it as high as 9,000 feet on Tueii 
Tibba immediately after the accession of the rains, and on places from where the snow 
had just melted (like the snow’-drop in European countries in early spring); but it

maj
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m ay be found m uch h igher, a s  on th e  C h o o r m ountain, w hich , lik e  the above, is for 

niore th a n  six m on ths covered  w ith  snow . T he generic charac ter of Roscoea w ill 

requ ire  a  little  m odification  to  in c lu d e  a ll th ese  species.
Many of the Scitammea have been long famed for aromatic and pungent properties, 

owing to the presence of an essential oil in their leaves, roots, and seeds; but that 
being more diffused and intermixed with other vegetable matter in the first, the two 
latter only have been employed as condiments or stimulant medicines. Ginger, the 
root of Zingiber officinale, is, perhaps, the most celebrated of all, being so named from 
the Latin zingiber, Greek ZiyyilSspi, Arab, zungibed, Pers. shungveez, which are, no 
doubt, all derived from the Sanscrit sringdvera. It is extensively cultivated in 
Bengal, as well as in the Himalayas, at elevations even of 4,000 and 5,000 feet in 
moist situations. The ginger, called ada and udruk, is dug up in October and November; 
the outer rind, being rubbed off by various processes, the root is dried in the sun, and 
then called wnth. Z . Cassumnar, bun-ada, o f  a strong camphoraceous smell, yields the 
true Cassumnar of the shops (Roxb.), which is employed as a stimulant stomachic, 
as is the root of Z. Zerumbet. Bullocks sent into the jungles to graze in the rainy 
season in Northern India, have a portion of the roots of Z. capitatum given them. The 
large Galangal or Khotinjan of the Arabs, from Sans. Koolmjana, having a faint 
aromatic smell, and strong pungent taste, with some bitterness, is yielded by Alpinia 
Galanga. The plant producing the lesser Galangal was not ascertained by Dr. Roxburgh; 
but Alpinia alba and chinensis are much used by the Malays and Chinese; the former 
is called Galanga alba by Ksenig, while the latter is described as having an aromatic 
root of a white colour, with an acrid burning flavour. A.sessilis again has a root cor
responding with this in many respects. Kampfefia Galanga yields a true aromatic 
root, used by the natives, and called chundra moola, but is not the true Galangal. 
The odorous tuberous root of A. nutana is sometimes, according to Dr. Roxburgh, taken 
to England for Galanga Major; the leaves, when bruised, have a strong smell of 
cardamoms, whence the plant is frequently called by the Hindee name dachee, of that 
article; also poonag chumpa. A fragrant warm aromatic root, used as a stimulant, is 
met with in the bazars of Northern India, under the names of seer, suttee, and kupoor- 
kuchree. This I found was imported from the Himalayas, and produced by a plant 
called sidhiroul, which I afterwards obtained in flower from Mussooree, with the medi
cinal root attached, and found to he Hedpckium spicatum. This .may, perhaps, be the 
sitta ritte, mentioned under the Lesser Galangal, by Sir W.Ainslie.

The Turmeric, Terra merita, produced by Curcuma longa, in universal use in Asia, 
both by rich and poor, Mahomcdan and Hindoo, is too well known for its uses as a 
condiment and as a yellow die, to require further notice. It is remarkable that in 
Persian works, khaldoonionn tomagha is assigned as its Greek nam e; in the Tuhft-ul- 
Afimifieen, the description by Dioscorides of Chelidonium majus, is translated and applied 
to the turmeric. But in Alukhzm.-ool-Udwieh, a true description is given of this 
substance, but the corrupt altered form of ■xA/Sowov -lo p.:ya is equally applied. Several

kinds
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kinds are found in bazars, a.s poorubee,puharee, amba, moela,joala huldee, &c. ; the three 
last are used in dyeing. Curcuma Zerwnbet yields the medicinal root, highly valued by 
the natives, called kuchoor and nur-kuckoor; zerumbad and ark-ul-Icafoor of the Arabs. 
It is warm with a little aroma, and is considered stomachic in doses of two to three 
grains, diaphoretic in ten grains, and emetic in doses of one dram. Two kinds are 
found in bazars, one pocrubee, from Bengal, the other pukaree from the Hills. The 
plant. Curcuma Kuchoor, nob., producing the latter, is more nearly allied to C. monlinui 
than to C. zcrumbet. It is cultivated in the hills above the Deyra Boon, in Sirmore, 
and Bissehur, being sown in April, and dug up in November, when the roots are 
scalded in boiling water, and then shaken in baskets until the fibrils and outer skin are 
rubbed off. The long Zedoary of the shops, Dr. Roxburgh was unable to trace; but 
the round Zedoary, fragrant in smell, with a warm bitterish taste, he found to be 
produced by Curcuma Zedoaria; to this, judwar and )iirhisee are assigned as synonym'es, 
but, as mentioned at p. 50, there is considerable difficulty in ascertaining to what 
products as well as plants these rightfully belong, particularly as several kinds are 
enumerated. The fresh roots of C.Amada have the peculiar smell of a green mango, 
with the warmth of ginger, and are valued in Bengal as a stomachic. The pendulous 
tubers of Curcuma rubescens, leitcorrhiza, and anguiti/olia, yield a very beautiful fecula 
or starch, which forms an excellent substitute for the West-Indian arrow-root, Marauta 
aruftdinacea. It is sold in the bazars of Benares, Chittagong, and Travancore, and 
eaten by the natives; a very excellent kind, called tikhur, is also made at Patna un<l 
Boglipore, from the tubers of Batatas edulis.

The different kinds of Cardamom are yielded by several species of this family, 
as, for instance, the most valuable of all, the lesser or Malabar cardamoms, called, iii 
Northern India, chotee. (small), and Goozuratee elachce, by Alpima, now Elctturia Car- 
damomum, so abundant along the mountains of the western ghauts, and of which tliere 
appears to be a longer and narrower variety (long Malabar Cardamoms, Pereira). Dr. 
Roxburgh supposes that the Cardamomim medium of the writers on Materia Medica is 
the produce of his Alpinia Cardamovum medium, indigenous in the mountains of Sillict, 
and of which the aromatic seeds, called do-keswa, are gathered and sold to the druggists 
in Bengal. The cardamoms which I procured in the' bazars with the name of biiru 
elackee, or great, and in Calcutta, as Bengal Cardamoms, are those with the y-wiiigcd 
capsules, and most probably produced by this species. Ainomum l iw^w.Uoxb., is the 
only other species described by him with such capsules. A . serkeiau is also called dooi- 
kesha. The remainder of the cardamoms arc very uncertain, and require the comparison 
of specimens with the ripe fruit attached. The round or Cluster cardamoms of Sumatra 
are said to be yielded hy Amomian Cardamomum, and those of Madagascar, or greatest 
cardamom, by A. angustifolhim; while on the western coast of Africa, A. (rraiunn 
Faradisi (A. macrospermum, ? Smith v. Rees) yields the grain of Paradise cardamom, oi 
Meleguctta pepper (v. Guibourt and Pereira). Amumuyn maximum, of the Malaj 
Islands, has seeds with a warm, rmno-fint nrnmntic taste, not unlike that of cardu
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morns. The seeds of A . villosum, or rough-fruited Amomum, are exported from Java 
and the Molucca Islands in great quantities to China, where they are considered warm, 
stomachic, and strengthening. On the eastern frontier of Bengal, A. aromaticiim ripens 
its seeds in September, which are gathered and sold to the druggists under the name of 
Morung clnchi: though the seed-yessels differ in shape, the seeds have the spicy flavour 
of the lesser cardamoms. A.ikalbatum  is called hura-elachi in Silhet. (v. Roxburgh, 
FI. Indica, and Asiatic Res. xi.)

Along with these valuable products of this family, may be mentioned one which has 
generally been referred here, though without any proof of its being the produce of any 
Scitamineous plant; this is the fragrant root, burnt as incense by the Greeks and Romans 
on their altars, and called Coslus by the ancients, which has been supposed by many 
authors to be the produce of Costu'^ Arabiciis. Dr. Roxburgh expressly states, that the 
rodt of C. .s;̂ eciosM̂  does not at all resemble the Costus arahicus of the shops. I myself 
found the fresh roots almost insipid, and without any particular fragrance. The natives 
make a preserve of them, which they consider wholesome and nutritious.

In the bazars, however, two or three kinds of root are met with, having a general 
resemblance to one another, and known by the name hooih, Arabic Itust; to this, koostus 
(kctics) is assigned as a Greek, and koshta as a Syriac name. Three kinds are described :
1. sweet, light, and white ; 2. blick, light, bitter, without fragrance; 3. reddish, and 
heavy, like box-wood. These evidently refer to the three kinds described by Dioseorides, 
under the names of, 1. czpa/Bixcj Afuxof; 2. ivlinsi ; 3. coipaxcf. I was only able to meet with 
two kinds, one called koost-hindfe, and koost-tulkh, Indian or bitter costm, and said to be 
brought from INlooltan. This is probably the xco-toj tvliwi of Dioseorides. The other kind 
is called Icust-shccrcn, with the synonymes of hoost-buhroe and koost-arahee, which is of 
a light yellow colour, with a very pleasant fragrant odour, said to be brought into India 
from Caubu! and Cashmere. It is said by the native authorities to be produced by a 
plant having a root like Atropa Alandrngora, without stem, with spreading succulent 
leaves. This root is found in every bazar, and is what, I believe, is commonly called 
Indian Orrice (Iris') root, and must form an extensive article of commerce. It does not 
appear to be produced in any part of India, though 1 am inclined to think that under 
the name puchuk, it forms one of'the ex[)orts from Calcutta to China, where the substance 
is probably employed as incense. On comparing the specimens of the sweet Codas in 
my collection of Materia Medica with those of Puchuk, bought in the Calcutta bazar, 
I am unable to perceive any difference eitlier in appearance or flavour. The whole will 
form an interesting subject of inquiry for travellers in Northern India, to trace tlie'e 
articles to the places where and the plants by which they are produced.*

168. ORCHIDEiE.

* Since the above has been in type, and since my “ Essay on the Antiquity of Hindoo Medicine" has been 
published, where I have (p. 88) adduced from Garcias ab Horto, Est ergo Costus dictus Arabibus Cost 

aut C a s t :—in Malaca nbi ejus plurimus est usus, P u c lw , et inde vehitur in Sinariim regionom I have been 
favoured with a \isit from Mr. Beckett, long residejj| at .;Ulygurh, who informs me that he used to procure
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R o s c o e a  a l p i n a ;  floribus paucis pedunculatis vaginis foliorutn obvolutis; calyce oblique truncato 
apice bidentato, corollfe lacinia externa suprcma lata sulvfornicata, capsula linear!,—Tab. 89. fig- 1- a ,  

and 1. b. var. minor; c. germen; d. membranous bracts; e. calyx slit open; f .  tube of corolla ; g .  the 
upper, and h .  h .  the two lower segments of the outer whorl; and i .  i .  the two upper segments, '̂ ith 
k .  the labellum forming the inner wiiorl of the corolla.

Hab. Lundour, Manma, Dhunoultce, Simla, Cliooi'.
R .  l u i e a ; racemo spiciformi stricto exserto floribus sparsis, calyce oblique truncato obtuse triclcntato, 

capsula bacciformi subrotunda.—Tab. 89. fig. 9. named R .  s p i c a t a  in plate, by inadvertenec. I hail 
formed this species into a distinct genus by the name C a u t l e a ,  in compliment to my friend, Capt. Cautley, 
F. G. S .; but, in deference to the opinion of botanical friends, 1 have referred it to R o s c o e a .  a . b ract; 
b , germen; c. calyx ; d . tlie upper, e . t!ie two lower segments of the outer; and f .  f .  the two upper, 
and g .  the l a b e l lu m  of the inner whorl of the corolla; i .  k .  the bacciform capsule bursting its valves 
and displaying the seeds, covered with purple succulent arillus; 1. a seed.

Hab- Mussoorec, &c. in Himalayas during the rainy season.
R .  p u r p u r e a ;  Tab. 89- fig. 3. a . ripe capsule; b. transverse section, and a longitudisial slit of 

capsule to display the arrangement of seeds; d . a seed, with its a r il; e . vertical section of the same, 
displaying the embryo and albumen.

Hab. Mussooree and Simla, and p a s s i m  in Himalayas in rainy season.

168. ORCHIDE/E.

The Orchidca, named from a European genus, are yet most numerous in tropical 
countries. Allied to the Marantaccai and Zinglbemcea;, like them they are remarkable 
for irregularity, and still more for their diversity of form, but are distiiigui.slicd by 
their stamen and pistil being united into a column. The peculiar organization of Orchi- 
dc(Z having been first elucidated by Mr. Brown; their systematic arrangenicnt iiit(j 
genera and species has only recently been fully accom[)lishcd by my fi iend. Dr. Limlley. 
to whom I am indebted for the examination and naming of alt those in the present 
collection, and to his work for many of the facts in the following observations, wliich 
are arranged in conformity to his division of the Orchtdece into the tribes Alaln.i'ulcd', 
Epidendrece, Vandea:, Ophrpdece, Gastrodkee, Neottiea, Arethusecc, and Cj/pr/pidifrc.

The Orchidece, whether epiphytal or terrestrial, are found in all parts of the world, 
which are not very cold nor very dry. Warmth and moisture being most congenial to 
them, they are necessarily most abundantly diffused within the tropics; but .species 
extend beyond these limits, as Mala.iis pahidosa, to the north of Europe, nnd 
liorcdlis even to 60® and 68® in both the Old and 1̂ 'ew World. The most southern 
stations of the epiplivte.s are those of Tlarhia miicronata in New Zealand, in lat. ■)'k l̂ ,. 
and of Gunnki australis in Emu Bay, Van Diemen's Land, lat. 41® S. Though found 
in greatest numbers in the moi.st valleys at the foot of mountains, several asceiul tlicm 
to considerable elevations, and were discovered by Baron Humboldt at elevations of

7,(100,

th is  luili.in orrice-root from  U niritseher. iiw lcr th e  nam e o f  /.vol, to  semi to  C alcutta, w here it  w as sold 1 

nam e o f  puchuk  o r pucliook fo r exj'C’ri to C hina. H e  also states, th a t ti l t  roo ts Irequently  liuil a ttached  to 

pieces o f  the  stem , w hich w ere hollow and angular, and  appear from  description to be those o f  a chan 

um belliferous p lan t.— “  Feriilaceam  qiiidilam refere iis”  o f  Clusius. Exot. p . 205. Som e species o f  I h  i ni 

in  th e  H im alayas liave very  fra g ra n t roots.
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7,000, 8,000, and 9,000 feet, iu the Andes of Quito and Granada; Oncidium
nuhigcnum, 'occurs as high as at 14,000 feet in the Andes of Peru. So 1 found 
Doulrobhm alpestre, at 7,000, and Cahgyne prctco.v at 7,500 feet of elevation on 
the Oaks of Mussooree and Lundour in 30° of N. latitude.

F ro m  th is ex tensive  d is tr ib u tio n , i t  w ou ld  appear th a t  th ere  was n o t th e  sam e 

connexion betw een  s tru c tu re  an d  c lim a te  as we have seen  to ex ist in m o st o th e r 

fam ilies. B u t this m ay  be an  a p p a re n t, ra th e r  than  a  real exception. M an y  o f  th e  

Orc/ndea being prov ided  w ith  tu b ero u s roots, have th ese , from  their u n d er-g ro u n d  
s itu a tio n , pro tec ted  from th e  v icissitudes o f tem pera tu re , a n d  as they  often  e x is t in  

m oist situations, and flourish duriiag th e  sum m er tem p era tu re , a  kind  o f lo ca l clim ate  

m ay be supposed to  be p roduced , in  w h ich  a  less degree of tem perature ap p e ars^ to  be 

necessary . T hus, on th e  m ountains o f ho t countries, th e re  is constan t h u m id ity  in 

th e  ra iny  season, “  from th e  air ch a rg ed  w ith  m oisture in th e  heated  v alley s  rising 

an d  depositing it  on th e  m ountains, w h e n  it reaches an  elevation w here it  is  cooled 

beyond th e  poin t o f  sa tu ra tion  and  th is  be in g  accom panied w ith  eq u ab ility , w e have 

tw o o f th e  characteristics o f a tropical c lim ate , and find a  low er degree o f  te m p e ra 

tu re , fu lly  sufficient for th e  m ost lu x u rian t g ro w th  of m any trop ica l genera a u d  fam ilies 
o f p lan ts , with num erous terres tria l, a n d  th e  above-nam ed ep ip h y ta l Orchidece.

This is the characteristic of the Andes, in what Humboldt has called “  the region 
of clouds;” so, in the Himalayas, at 7,000 and 8,000 feet, the thermometer ranges 
betw'eeii 60° and 70° for nearly three months, in the same place where in winter it 
falls below the freezing point, and snow lies on the ground for a week together, ft is 
worthy of inquiry, whether the equability of temperature, a little higher in the air, 
is not greater even than it is on the mountain-top, and whether even the vicissitudes 
of temperature are not less detrimental, because occurring in a very rarified medium. 
It might be expected, therefore, from the more northern situation, that the Orchidece 
in the author’s collection, would be in less proportional numbers. This is certainly the fact, 
but more so than is actually the case, because the author was prevented by his medical 
duties from travelling as much as was necessary, for the discovery of plants not widely 
diffused ; while the native plant-collectors had not sufficient zeal to expose themselves 
much in the rainy season. The, species are not more than eighty in number, and the 
majority from the neighbourhood of Mussooree. The two most remarkable plants in 
the collection, Dr. Bindley considers to be a Corallorhiza with leaves, and a new 
species of Neotlia, allied to our European bird’s-nest. Dr. Falconer, my friend and 
successor in the charge of the Saharunpore Botanic Garden, being required to seek for 
localities for the cultivation of tea, has fortunately had much greater opportunities of 
travelling. He has succeeded in making many important accessions to the family of 
Orchidcte, as his untiring -zeal induced him to travel much in the midst of the rainy 
season, to the great risk not only of his health but of his life. He informs me that 
he has discovered a new genus of the Gastrodiece, and another of the Malaxidece, of 
which the plant stands nine feet high, and makes a most splendid appearance,

with
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with rich yellow Q/rtopera-like flowers. The seed vessel has no ribs, and in one 
flower a plurality of stamens was found.

The most important addition, however, which Dr. Falconer has been fortunate 
enough in making, is one which elucidates .the organization of the Orchidca. This 
is one of the family which is always triandrous, and of whioh he observes, that the 
three anthers are not the only singularity; the flower is perfectly regular; the three 
sepal segments being exactly equal, as are also the three petals, which, although of 
the same length, are twice as broad as the sepals. The column is also symmetrical; 
and as there is no labellum, it is difficult, when the flower i.s removed from the axis, 
to find out which of the petals represents the lip. Further, and what is most interesting 
of all, that is, the normal position of the supplementary anthers in the family. Dr. 
Lindley, in his formula, makes them alternate with the lateral petals, while Mr. 
Brown, from the structure of Apostasia and Cypripedium, considers that they alternate 
with the lateral sepals, and belong to a different whorl from the fertile anther. In Dr. F.’s 
plant, it is most distinctly evident, both by a decurrent ridge of each filament and by 
transverse sections of the column, at all heights down to its base, that the supple
mentary anthers have the same relative position as the usual fertile one, and in harmony 
with Dr. Lindley’s formula. Further, Dr. F. has another variety of the species (he 
first thought they were two), in which the column is sliced off in front, as is usual in 
Dendrobium, and then the labellar petal is invariably developed into a spurred lip; so 
that it would appear, that in the family the irregularity of the lip is a state of anamor
phosis, consequent on the imperfect development of the column, or vice versa : in fact, 
that the deficiency in the one is abstracted to make up the excess of the other.

The Malaxidece, though named from the European genus Mala.ris, consist chiefly of 
extra-European Orc/iit/etE, divided into Hit Pkurothallca Dendrobktv. The
former are found in the tropical parts of America and Africa, as well as in the isVauds 
of the Pacific and Indian Oceans, with a few species in New Holland, New Zealand, 
and Norfolk Island. Some ascend considerable elevations, as Plcurothallis taurifnlia 
and piilchella, to 7,000 and 8,000 feet on the Andes of Quito, and Restrepia antennifvra 
to nearly 9,000 feet in New Granada and the Andes of Paraguay. It is of this tribe 
that the genera and species extend to the most northern latitudes, as Mala.vis pahidosa 
to the north of Europe, with species of Mkrostylis, Liparis, and Corallorhiui, which 
are likewise found in North America. Of these, Alalapis is alone of limited distribution. 
The others, whether few or numerous in species, are yet very widely distributed.

Thus, Alicrostylis and Liparis, numerous in species, are found in the tropics, both of 
the Old and New World, in the island of Otaheite, and in China and Japan, Liparis also 
in New Holland and the Mauritius.' Both extend from the Indian Archipelago to Ceylon 
and thence along the Himalayas, from Silhet to Nepal and Mussooree. Corallorlih.a 
though con.sistiug of only three species, has these widely distributed, one in Europe 
the second in N. America, and the third in the Himalayas. This, C.foUesa, Dr. Lindlcj 
considers the most curious thing in the Indian collections. But genera are not at
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common to these different parts of the world, the same species appear to be found in 
widely separated places. Thus, M kroslylis Rheedii occMvsi in India, Java, and Otaheite. 
Liparis data in India and Brazil ? L . loJigipes in the mountains of Ceylon, as well as in 
those of the East of Bengal, (_Lindl. Orchid, p. 21-30). L . olivacca extends from Nepal 
to Mussoorec, near the A bbey; where L . Uvula, a new species, was likewise discovered.

The remaining Flenrothallidea: are either such as ore peculiar to India and the 
Himalayas, or are found rather in the tropical parts, both of the Old and New 'World. 
Thus, Oheroma, which extends from Java, Ceylon, and Silhet, all along the Himalayas, 
has 0 .  brevifolla common to tlie Mauritius, and the Society Islands. 0 . mposurus in 
the latter and Nepal. 0 .  iricUfoUa, found in Otaheite by Sir J. Banks, occurs also in 
Ceylon, and extends from Taong Dong all along the vallies of the Himalaya, from 
Silhet to Nepal and the Deyra Boon, Dicnia has two species in Mexico, one in Siberia, 
and three in Nepal. D . cougesta is common to the last and China. D . cplindrostachpa 
is the most common species in the Himalayas, extending from Nepal to .Mussooree and 
Simla. Otochilus is a Himalayan epiphytal genus from Silhet and Nepal. Pholidota 
occurs in these, as well as in Java and Ceylon; the species P . imhricota in Nepal, 
Silhet, Martaban, and Tavoy. l:.mpusoria is a Himalayan genus, of which the species, 
Zl. extends with MicrosUiiis Widlichiana from Nepal to Mussouree, and both
are allied to IS'ortliern Mulu.vldcc?. Culaggne is one of the most widely diffused, as 
it is one of the most ornamental, of the Himalayan MalaPidea. Species are found in 
Java, Tavoy, and Ceylon, as well as in China and Japan. They extend all along 
the Himalayas to Mussooree aod Lundour. C. cristata and ocdlata, found in Silhet, 
extend as far north as the valleys of Sirmore and Keraaon. The delicately beautiful 
C. prcEcox extends to as high a latitude, but to a greater elevation, being found orna
menting, with its large richly-coloured flowers, the branches of oaks on Lundour 
at 7,500 feet of elevation, in 30° of N. latitude; but only during the moisture of the 
rainy season. C.Jimbriatii is a species which is found in China, as well as, (or a very 
iiearly allied species), in Nepal and Kemaon.

Tlie tribe of PendrohricE are chiefly found in tropical parts of the world ; but, as in 
others, a few extend beyond these limits, as well as to considerable elevations. Most 
of the genera included in the Indian Flora are Asiatic, and chiefly found in southern 
latitudes, as Trlafi, Phreatia, Eria, Aporiim, and Mycaridanthes. Of the last, one 
species occurs in Nepal, where Monomeria is also found. Phreatia and Eria  occur 
both in Java and Ceydon ; the latter also in China, and along the Himalayas from 
Pundua, as far as the valleys of the Choor, where are found E. alba and E.jlava , first 
discovered in Nepal. Polystadiya contains only five species, but these are widely 
diffused; one species alone, P. luleola, having the distribution of the genus, with 
the exception of not being found in Sierra Leone, but occurring in Mexico, the 
West Indies, Mauritius, as well as in Ceylon. Cirrhopetalum and Rolbophyllum are simi
larly and widely distributed; and the first has one species, C. Thouarsii, in Otaheite, 
Madagascar, Mauritius, and Java. C. Roxburghii is found at the mouths of the
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Ganges, and C. W allkh ii in Nepal. very numerous in species, thought
to be confined to Africa and Asia, has also been found in Demerara, and extends east to 
China, with several species in Nepal. B. Careyanum spreads from this as far south as 
Martaban, and B . odomtissimum  is common to it, with China. Dendrobuim, however, 
which gives its name to the Tribe, is the most numerous in species, though these are not 
in proportion widely distributed, as they arc chiefly confined to the tropical parts of Asia, 
two being also found in China and Japan, four in tropical New Holland, and one in 
the Society Islands. Several species extend as far as Nepal, but only one has as yet 
been found further north in the Himalayas, and that is X). alpentre, figured in the 
present work, which is very closely allied to, and may be only a variety of. 
T). denudans, discovered in Nepal. D . alpestre is found on the oaks and rhododen- 
dra of the Mussoorec Range, especially on those of the part called the Abbey Hill.

The tribe of K pukndvc^, so named from an American Epiphyte, chiefly inhabit the 
intra-tropical regions of the New World, but also of Asia; a few extend northwards 
into India and China, and one species, Bletia apdivUu, remarkable for being destitute 
of leaves, extends into Florida and South Carolina. A few species of Ep'nkudrum attain 
elevations of 8,000 and 9,000 feet on the Andes of New Granada : so, in the Himalayas, 
a species of Spat/wgkiltis is mentioned from Gossainthan, but the elevation is not indi
cated. The Indian species arc chiefly found in the southern parts, but extend along tin- 
Himalayas as far as Nepal. The genera Ipxect, Cythcris, and Ania , do not extend beyniui 
Silhet, where Bletia obcordata is also found, and is remarkable as belonging to a gcuu.N, 
of which several species are found in tropical America, with one in Madagascar, and 
another in Mauritiu.s ; B . byacinthina, a native of China and Japan, is naturalized ir. 
the Calcutta Botanic Garden. Spalhogloltis, Arui/diiid, and P hajus, found in the ludiuii 
Archipelago, and also in China, extend likewise to Silhet and Nepal : the last includes 
among its species, many which are highly ornamental. Aputuriu  having one species in 
China, near Macao, extends from Ceylon to Silhet, and as far as 2BJ’ N. latitude ; 
A. Smithianu having been found byDr.Wallich in thejunglcs near Kadjuroc Ghaut in 
Oude. The species of Orckidcd’, figured by Hr.Wallicb in liis Plantre Asiatics Rariores, 
belong to the tribes Malnxidca and Epidcndrece.

The Vandcce, named frcun the Sanscrit Vanda, a pame apj)licd to some epiphytal 
Orchidea, but move e.specially to Vanda Roxburghii, indicates that some at least of this 
tribe are found in India, as indeed is also apparent from most of tlic Ordtidc/c figured 
in Roxburgh’s Coromandel Plants belonging to this tribe, though many of the mo.st 
ornamental genera arc S. American, 7).?, ]\fa.nllari(i, C a ttkya , Calasi'lmn, Slaii/mpea, 

Gongora, Corijoiitlits, Burlingtonia, Onddliun. Endlicher has briefly stated, that tliey 
are eillicr epiphytes or terrestrial: the American species have in general ))Scudo-bulb.s, 
with but few leaves, while the Asiatic are chiefly caulescent. They arc distributed in 
almost equal numbers, in intra-tropical Asia and America. Calypso alone inhabits the 
extreme north, or between CO® and GS°, both of tiie Old and NewW’orld? and the 
same species, C. ho)'eaUs, is indigenous in both, But some are found at cunsidcral)lc
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elevations in the Andes, as species of M axiltaria, at 7,000 and 8,000 feet in the 
Andes of Popayan, and Oncidmm nuhigtnum as high as 14,000 feet in the Andes of 
Peru.

The genera, some consisting of only single species, which are peculiar to Nepal, 
arc, Cremastra, Sunipia, and Cryptochilm; Tctrapdtis and Chilochista are found in 
Nepal and Silhet; Camarotis and Micropera in Silhet on ly; Diplacentrum, in Hb. 
Hcyne, therefore probably a plant of the peninsula of India; Acanthophippwm in 
Silhet and Java; Cleisostoma in the latter and Ceylon.

Geodorum is a genus common to-New Holland and the southern parts of India and 
Japan. G. dilatatum is found in the latter, as well zs in Silhet. Eulophia and Cyrto- 
pcra, nearly allied genera, are also widely diffused, both being found at the Cape of 
Good Hope and in Madagascar; the latter also in Sierra Leone, and the former in the 
West Indies and Peru. Though containing but few species, both are widely diffused 
over India. Cyptopera fiuva  extends from the Morung Hills to Deokhutal on the 
banks of the Tonse, within the Himalayas; and C. obtusa, a new species. Tab. 87. 
fig. 1. is found in the valleys of Mussooree, Shalma, and Surkunda, about the same 
latitude. So, Eulophia extends from the southern to the northern parts of India,
E. herbacea being found in Ceylon, and as far north as the valleys of the Girie and 
Agvmwal, in 30° of N. latitude. E. cainpeslris, found by Dr.Wallich near Bhurtapore, 
in Oude, I found in arid situations in the Kheree jungles, and in the ascent to Urukta. 
E.vera, nob., is a new species found still further north near the banks of the Jhilum, 
and not far from the road which leads from N. India to Cashmere.

Other genera, more numerous in species, which extend from the Indian Archipelago 
along the Malayan Peninsula to Silhet and Nepal, are, Vanda, Saccolabiuni, Podockilus, 
JErides, and Calanthe. Of these, Vanda and JErides occur also in China; and one 
species, V. muUiflora, is likewise common to both: so is, also, M . odoraium, which 
spreads from Nepal to Chittagong, and thence along the Malayan Peninsula to Cochin- 
China; JE. affine, a Silhet and Nepal species, spreads even to 30° N. along the valleys 
of the Himalaya. Saccolabium has one species, S. gidtatam, spreading equally far 
north, as it grows on trees in the Kheree Pass and Deyra Boon, and is also found in 
Nepal, Silhet, Malabar, and Ja\a. A few species occur in Madagascar, as well as 
with Calanthe in the Mauritius. 5. guttatum, curv 'ifolium, zxid papillosum, are common 
to the Peninsula and Nepal, as is Calanthe masuca to the latter and Ceylon. Calanthe 
extends as far north, but to much greater elevations; C. plantaglnea, a Silhet and 
Nepal species, being found as high as Mussooree in flower in April; and C. tricarinata, 
a Nepal species, on Manma, Urukta, and Choor.

JEceodades and Cymbidium are more widely diffused, being found in America and the 
Indian Archipelago, as well as in the Himalayas from Silhet to Nepal, and likewise 
in China. The Ibrraer is also found in the Mauritius, and the latter at the Cape of 
Good Hope and in New Holland, and is that which spreads furthest north ; C. macror- 
hizum, Lindl., having been obtained from the valleys near Cashmere. C.ti'istei%  a
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species found in Japan, the Ladrone Isles, and in New Caledonia; as well as in Ceylon 
and at Noakote, in the entrance to Nepal.

The Ophryde< .̂, named from the European genus, Ophrys, are terrestrial plants, with 
tuberous roots, found in the temperate and sub-tropical parts of the world. Some 
genera are peculiar to the Indian Flora, as Ate, the most southern, found at 4,000 feet 
of elevation in the Dindygul mountains; Caloglossum in Mysore, Tavoy, and Nepal; 
Diplomeris in Silhet and Nepal ; Aopla in the latter on ly; with HemipHiu, of which 
the single species, however, H. cordifolia, extends from Gossainthan to Mussooree. 
The other genera found in the Himalayas are better known, as their species chiefly 
occur in Europe, N. America, and N. Asia, as Orchis, Gymnodeniu, Plalanthera, and 
Peristylus, with Aceras and Herminiu/n, which occur only in Europe and the northern 
parts of Western Asia.

The genus Orchis, containing nearly fifty species in the Old, has only one,
O. spectdbilis, in the New World, which extends from Canada to Carolina ; so one only is 
found in the Himalayas from Peer Punjai to Gossainthan, and this a variety of O. hiti- 

folia, which occurs in the colder parts of Europe and of Asia. Gymriadenia cylhidro- 
stachya from Kunawur, difl'ers little from the Siberian form of G. Conopsea. G. ^pathii- 
lata, a diminutive species, is found on Kedarkanta. Aceras augnstifolia, Peristylus 
goodyeroides, and Herminiun gramiueum, are found on the Mussooree Hills and in Nepal. 
Of Platantherc, the entire lipped species occur in the Himalayas. Among those with 
divided lip, are species in Burma and tlie Peninsula of India. P . Susanna (P . gigan- 
tea, Sm. ?) extends from Amboyua to Canton, and from Java all along the Himalaya-  ̂
to the Kheree Pass, and even to Mussooree. Of Habcnarui, numerous in species in 
tropical parts of the world, several occur in the Himalayas in the rainy season. Of 
these, H . plantaginea and commelinifolia occur in the Peninsula of India, and also at 
Mussooree. H . stenopetala, (Lind. Sp.60) from the valleys towards Cashmere. aj)pear.'- 
to be the most northern species. Satyrium, found in Southern Africa, has the same 
species S. Nepalensis, in the southern mountains of Dindygul and in Nepal, whence 
it extends north even as far as Cashmere, and also into Lower Kunawur, and thus ha.s 
a very wide distribution.

Dr. Falconer has discovered on Dhunoultee a new genus of the tribe Gastrodica , 
of which the other two genera are found, Gastrodia in New Hulland and .lava, and 
Epipogium in Europe and Central Asia. Dr. F. describes his plant as having the iiabit 
and look of an Oroicrtc/fe, with a monophyllous perianth, the sepals and petals being 
united into a tube for two-thirds of their length, whence he has named the gcmis 
Gamoplexis.

The Keottiea are terrestrial Orchidea of temperate, but also of tropical, parts of tlie 
world; so we have them both in the southern latitudes and the colder mountains of 
India. Of the former, and of those peculiar to this flora, Ilylophila and Myodu, called 
Planta indicce by Endlicher, are found in Singapore and Penang. Etaria  and .1/aro- 
chilus extend from the Mauritius and Java, with Tropidia from the Malayan Penin
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sula to Silhet, where Tripleura and Cnemidia are found, and Gcorchis and Herpysma 
in Nepal. Anactachilus {Chrysobaphus, "Wall. Tent. FI. Nej).) is a genus found in 
.lava; hut A . lloTburghii, a species which exists in Silhet, Nepal, and as far north 
as the valleys near Choor and Kedarkanta. Zeu.tiua, Lindl. {Pterygodium, Roxb.) 
contain.s only one species. Z. which is very generally diffused over the plains
of India, and the only Orch/deous plant I ever found in them, that is, in the Doab, 
and have specimens from as far north as the banks of the Sutlej, where it flowers 
in the month of January.

The NeottkcE of the more northern parts of the Himalayas, are better known in 
northern and temperate regions, as species of Spiranthes, Neottia, and Goodyera. 
S. amana, a species found in Eastern Siberia and the North of China, extends in the 
Himalayas from Silhet to N epal; and thence, with Goodyera procera, to Kemaon and 
Gurhwal. Neottia having only a single European species, has another, N . listcroidcs, 
in these mountains, near Mussooree, which Dr. Lindley considers as most remarkable, 
in having the brown habit, bird’s nest roots, and short round stigma of iV. rtow. j
but with the spreading perianth of Listera; and as thus confirming the propriety of 
keeping this genus distinct from Neottia.

Epipactis is placed by Endlicher among Neoltiece, but by Dr. Lindley among 
The genus i.s common, as well an Cepha/mithera, in Southern and Central Europe; 
the former is found in these mountains from the Sutlej to Silhet, and the latter to 
Nepal. The species are four in number, E . consimilk, Don, and E. macrostachya; 
whether or not these be distinct species, they are both very closely allied to the European 
E . latifolia. E. herbacea is a new species from Mussooree, and E. Royleana, another 
from L'ppa, in Kunawur. Cephalanttiera acuminata \s common in Nepal and Mhassoo 
near Simla, as well as in the oak. forests of Lundour, flowering in spring. Other 
Arethmeee occur in Nepal, as the new genus Anihogordum, with two species of Pogonia, 
of which tlie others are found in North America.

Vanilla, which is included in Arelhusea: by Endlicher, but separated into a distinct 
order, Vanillacecc, by Dr. Lindley, is best known for its aromatic fruit, and as a 
produce of the hottest parts of Equinoctial America. The genus is also found in 
Tropical Asia, one species being indigenous in Penang and another at Singapore. Dr. 
Lindley informs me that Dr.Wight has a third. Vanilla pterosperma.

Cypripedium, which alone forms the tribe of Cypripediea, is found in the temperate and 
cold parts of the northern hemisphere. It extends all along the Himalayas, at consi
derable elevations from Simla to Silhet. The species are higtily ornamental. A . cordi- 
gerum, discovered in Nepal, is also found on Manina and Mhassoo. There is a new 
species in Lady Dalhousie’s collection from Simla.

The Orchidecc, remarkable for their extreme variety in form and appearance, as 
well as for the curious structure of their flowers, are much prized as objects 
of floriculture, since modern science has shewn the causes of former failure, as well 
as the mode of insuring the present success by attention to principles which are of the
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most extensive application ; that is, ascertaining not only the temperature, but also 
the degree of moisture of climate, with all the local circumstances which control the 
natural growth of plants, before we attempt their artificial cultivation. Considering the 
number and variety of the species, as well as the extent of gratification which they 
afford to one of the senses, their utility to man, in the common acceptation of the term, 
is not of a corresponding degree. Many, however, of the Orchidea are remarkable 
for their fragrance, as exemplified in several of the East-Indian Malaj;ide<s, as well as 
in some South American Epidendra and in Maxillaria aroinalica; but most conspi
cuously in Vanilla aromatica, the dried fruit of ;ivhich is so considerable an article of 
commerce, solely on account of this property; depending on the presence of an 
essential oil and benzoic acid. Vanilla has been arranged amon^ aromatics and 
excitant in medicine, but is chiefly useful for giving a flavour to ices and confectionary, 
as well as scent to some perfumery.

Some of the OrchidecE were in ancient times considered to be vulnerary, and are 
still stated to be so in Persian works. But the most important product of the family, 
and one which deserves to be more extensively employed as an article of diet for the 
sick or the delicate in constitution, especially children, is the nutritious matter 
secreted in the tubers of many of the Orchidea. These are well known in many places 
by the name s a l e p , which is sometimes corrupted into salop or saloop. They are of a 
flattened ovoid form, semi-transparent, and thought, from their appearance probably, to be 
a gum by some a^icient authors, but now usually stated to consist principally of bassorinc, 
some soluble gum, and a very little starch, though the analysis is not yet definitively 
settled. Salep is often staled to contain the largest quantity of nutritious matter in 
the smallest space, and that about two drachms is sufficient for an invalid's meal. About 
sixty parts of boiling water arc required to one of powdered salep to dissolve it.

The tubers of the Orchidea have been u.scd as medicinal agents from very early times, 
as we see from the works of Theophrastus and of Dioscorides, and their statements are 
repeated in the works of the Arabs. In these they are described under the names 
kkusput-al-salib and khusput-al-kulh, literally vidpis and T. errn/v, for which
the Greek names assigned are or/chis, saturyoon, and inrphyla, evidently the

and TOf̂ -jAAĉ  of Dioscorides. Several differe,nt kinds are mentioned; but, as 
might be expected in a family like the Orchidea, it is difficult to ascertain what were 
formerly the officinal species : indeed, even those of the present day arc unknown. In 
the first place, it is uncertain whether the Greeks obtained their knowledge of tlic u.scs 
of these tubers from Eastern nations, or this was the result of their own observation. 
In the former case, the species must be extra European, and may be still unknown ; 
but in the latter case, some of the European species, which liavc been employed as 
substitutes for Oriental salep, may be the original ones.

Sprcngel (Diosc. ed Kuhn. ii. p. 5o3,) considers that Orchis papilionacca, L, wliicli i.s 
at the present day called ccikitn by the modern, to be the opyj? of the ancient Greeks. 
The other plants, which are supposed to be alluded to, liavc been differently determined

3 b  by
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by different botanists, and are enumerated by Sprengel. Orchis Morio, nmcula and 
militaris give, according to M. Beissenhirtz, the best salep in Europe; O.maculata 
and latifolia, a little inferior; but that of O. bifolla is stated to be of bad quality, 
Cullen, on the contrary, says, “ I have seen it prepared in this country from Orchis 
bifolia, as pure and as perfect as any that comes from Turkey.” In France, Salep indi
gene is said to come chiefly from Nivernois. The Oriental Salep is obtained in Europe 
from Turkey, Natolia, and Persia, but the plants which produce it are unknown. 
In India it is obtained from the North, that is Caubul and Cashmere, and sold at a 
high price even at the Hurdwar fair* On sending gardeners from the Saharunpore 
Botanic Garden, in company with the northern merchants, they found the Salep plant 
in the hills, notTar from the Jhilum, and near where the road from India to Cashmere 
crosses that river. The specimens in fruit, with tubers attached, which resembled the 
salep of commerce, appear to Dr. Lindley to be those of a species of Eulophia, and 
which I therefore ventured to name E . vera. The probability of this genus yielding salep 
is confirmed by E. compestris, which is common in and near the Kheree Pass, yielding 
some of very good quality, as I have proved by experiment, that is, boiling for a short 
time, and afterwards carefully drying. This I was led to do, by hearing that the natives 
were in the habit of preparing and selling it by the name of Salep niisree, as a substi
tute for the larger and finer salep of Cashmere. Another kind seems to be prepared 
in the Himalayas, as Lieut. Hutton, in an account of an excursion to the Broang 
Pass, states that the grassy hills between Phagoo and Muttiana produce during the 
rains immense quantities of a species of Orchis, which the natives call Sakp tnisrec, the 
roots of which arc sometimes collected and dried, and afterwards brought to Simla, or 
sent to the plains for sale.” The same statement is made respecting one of the Orchidea 

_ at Mussooree, probably E. herbucea, which is common there. There is no doubt that 
very excellent salep might be prepared, both at the foot of and in the hills ; wliile the 
genuine plant might also be introduced, if it already has not been so, by Dr. Falconer, 
from Cashmere. Great care would require to be paid to the habits of the plants, as 
they take some years to come to perfection, so as not to irradicate them after being 
introduced ; particular tracts of the hills might be cleared only in successive years, as 
is done with the cutting of fir or otjjer forests grown for timber.

A c e ra s  a n g u a tifo lia . Tab. 87, fig. 1. Lindley. Genera and species of Orcliidcoiis plants, p. 982.
Hab. Gossainthan. ( Mussooree and Simla. {R o y le ) .

P e r is ty lu s  goodyero ides. Tab. 87, fig. 2. Lindley, l.c . p, 298.
Hab. Nepal. {W a llic h ). Mussooree and Sabathoo. {R o y le ) .
H e r m in i u m  g ra m in e u m . Tab.87. fig-3. Liodiey. l.c .p .3 0 5 .
Hab. Nepal. {W a ll ic h ) . Mussooree. {R oyle).
C y r to p e r a j ia w .  Tab.-88. Lindley, 1. c. p. 189.
Hab. Moruiig Mountains. { H a m il to n ) . Deokhutul, on banks of the Tonse. {R o y le ) .
D e n d ro b iu m  a lp e s tre  (Lindl. sp. n.) caulibiis brevibus ovatis caespitosis erectis vagiiiis foliorum laxii 

vestitis polyphillis, foliis oblongo-lanceolatis tenuibus apice obliquis, raceinis latcralibus terniinalibuscjue 
nutantibus multifloris, sepalis acuminatis lateralibus basi incurvis petalis minoribus, labelli trilobi lobo 
medio crenulato crispo acuminato lateralibus inciso-serratis; lamellis duabus linearibus in medio. Tab. 88, 
f. 2.—Dr. Lindley, by whom this and the other O rchideee  were selected for figuring, fears this is nothing

more
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more than an alpine state of D . d e n u d a tu m  Don, with which it was placed by him in Dr.Wallich’s 
distribution. I t  differs chiefly in its sliorter stems, and in the lateral segments of its lip being deeply 
fringed, instead of being .slightly serrated; the laraelhe in the middle of the lip seem also smaller and 
thinner.

Hab. On oaks on the Abbey-hill at Mussoorce.

169. IRIDA CE^.

The Iridacea, named from the genus Iria, which is itself .so called from the variety 
of colour of the flowers of its species, contain genera chiefly found in the temperate 
parts of the world, but which are not absent from purely tropical regions. They are 
chiefly abundant at the Cape of Good Hope, occur in Van Diemen’s Land and in 
Patagonia, as well as north in Carolina, Europe, and Siberia.

Gladiolus, Trichonema, and M otceo, occur in the northern hemisphere of the Old 
World, as well as at the Cape of Good Hope; the last has two species in S. America. 
Crocus, Pardanthus and Iris, alone come within the bounds of the Indian Flora. The 
first is usually considered as being confined to the south of Europe and the Caucasian 
region, but some species may be indigenous in Persia, where Saffron has long been known 
and cultivated even as an article of export, as it is in the present day. It is so like
wise in the valley of Cashmere, according to the testimony of Bernier, Forster, and 
Moorcroft; but whence, indeed, 1 myself received bulbs in 1826, which flowered in the 
Saharunpore Botanic Garden, and of which a drawing wa.s made (v. Tab. 90. fig. 1). 
This I consider to be only a variety of C. sativus, or common saffron,which has always 
been considered an Asiatic species early introduced into Europe. Pardanlhns is 
common to China, Japan, and the Himalayas ; and the same and only species, P . chi- 
nensis, is found in all. In the plains, both of the Peninsula and of Northern India, 
it is seen only in a cultivated state, flowering in the rainy season: but on Urukta 
and Kedarkanta I found it in a wild state, as it no doubt also is in Nepal.

Iris, a genus, containing rrumerous species, common in the temperate parts of tlic 
northern hemisphere ; has also several in the Himalayas; one is also common in the 
gardens of India, and has probably long been known there. It may, perhaps, be iden
tical with the species referred by Dr. Roxburgh to I .  chi/ieusis, though Mr. Don thinks 
that my specimens belong to 7. iicpaleiisis. Four speties of Iris  have been discovered 
in these mountains; I . ucpulcnsis and decora in Nepal ant[ Keinaon, and I .  kcmaancusis 
in the latter. These have all been found further to the N.W ., as on Surkunda, Urukta, 
Kedarkanta, Choor and Lundour. I .  decora I have also received from Pungee in 
Kunawur, and I .  Mmrcn\flia>ia from Ludak ; but Professor Don, after comparing the 
latter with specimens sent by Pallas to Linua;us, thinks it hardly merits the rank of a 
distinct species. / . was  grown in the Mussooree Experimental Garden from 
seeds procured from Cashmere.

The Iridea, conspicuous as ornamental plants, have also been long used medicinally, 
though not possessed of very active properties. Iris  jlorcntina is still much employed 
on account of the agreeable odour of its root-stocks, cliiefly in perfumery, and for 
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imparting an agreeable flavour to the breath : being also in some degree acrid, it has 
been employed in making the peas for keeping open issues. I. germanica and Pseud- 
acorus, are other species supposed to be included under the ancient Iris of the Greeks, 
w h ile /, fatidissima is conjectured to be th e .« ^ m o f Dioscorides. The former are referred 
to in Arabian authors by the name eersa, with sostoi for the Arabic and Persian 
synonyme ; and the different kinds distinguished as white, blue, yellow, and many- 
coloured sosun. This name appears to be of the same origin as the Syriac suseana, 
and the susinum of the Greeks, and probably also of the shushan of Scripture, which 
is usually translated l i l y ; and likewise of the soshatmim of the 45th Psalm, supposed 
to refer to the “ lilies of the N ile,” worn as an ornament of the head-dress by the female 
choristers of Egypt (Atheneeum, 1837, p. 537). The species of Iris cultivated in India, 
it is not uninteresting to observe, is also called sosun, and its root-stocks used for the 
same purposes as the Iris o f the Greeks. Dr.Wallich’s specimens still retain some 
of the peculiar odour of the Florentine Iris. The Iris root, sometimes said to be an 
article of the commerce of N. W. India, is no doubt the koot or Costus, mentioned at 
p. 360.

Saffron is another article of Eastern as of Western commerce and medicine. Its 
European name is evidently derived from theArabic za fran ; while its Greek xpoxo ,̂ is 
too closely allied to the Hebrew karkom and the Persian kerknm, to allow us to doubt 
of their all having a common origin. Though early cultivated in Europe, it was 
originally most probably introduced from the East. It is still cultivated in Persia, as 
well as in Cashmere, and imported into India from the former in cake, and from the 
latter in the form of what is called hay saffron; the former is much the higher priced, 
but both are as highly esteemed in India as medicinal articles, as saffron ever was in 
earlier times in Europe. I  am indebted to Professor Don for the following characters 
of the species of Iris.

1. I r i s  n e p a le n s is , barhata, scapo compresso sulcato plurifloro foliis ensiformibus plcruoique loiigiore, 
spathis foliaceis subasqualibus, scpalis omnibus emargiiiatis, ovario obtuse trigono tubi perianthii iut'uticij- 
buliformis vix loDgitudine.Wall. Cat. n. 5050; Lindl. in Bot. Reg. t. 818; Royle, t. 90. f. 2. I .  ja p o n ic a .  
Thunb. in Linn. Trans. 3, p. 327?

Hab. Nepal (IFaWicA) ; "Kem aon {BUnJcivortTi) \ RychucUy Ghaut, between Pabur and Tonse, aiirl 
Bhala Gaon (village), on the ascent to Surkunda {R o y fe ) .

2. / .  k e n ta o n e n s is , barbata ; scaj)o brevissimo unifloro, perianthii tuho longissimo subfilifornii, sepalis 
interioribus bilobis longe unguiculatis, ovario turbiiiato trigono, stigniatis lohis integerrimis.

I .  k e m a o n e n s is , Wall. Cat. ii. 5052; Kemaon, { B l i n k w o r t h ) ; Kedarkanta, (B o y le ).

3. 7. decora. Wall. PL Asiat. Rar. 1, p. 77, t. 86.— /. su lca ta . Ejusd. Cat. n. 5049.—7. n e p a le n s is .  

Don Prod. FI. Nep. p. 54.—7. o r ie n ta lis . Thunb. in Linn. Trans. 2, p. 328 ?
Hab. Nepal, (IPaWM) ; Kemaon, ; Choor and Punjee, (7?oy/e).
4. I .  lo n g ifo lia , imberbis; foliis margine scabris, scapo brevissimo unifloro, sepalis sublanceolatis 

integerrimis, tubo perianthii vix ullo, ovario elongate triguetro scapum ada?quante, stigmatis lobis iiUe- 
gerrimis,—I - l o n g ifo l ia , (lioyle); t.91 . f. 2.

Hab. From Cashmere seed in Saharunpore Botanic Garden.
5. C ro c u s  s a t i v u s  var. C a sh m e r ia n u s . Tab. 90. fig. 1. Plant in flower (6) style and stigmata; 1 «. 

Plant in leaf.
170. BcRJMANNIACilX.
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170. BURM ANNIACE^.

The Burmanniacee2 are not closely allied to any-known family; by some botanists 
they are placed near Hamodoi'acea, of which no species have been discovered within 
the limits of the Indian Flora. This family contains but few genera, and these, with 
the exception of Burmannia, but single species. They are found in moist situations 
within the tropics, both in the Old and New W orld; extending also in the latter as far 
north as 35°, and south to the Rio Negro in 33®. In the Old World species occur as 
far south as 35® at the Cape and in New Holland. From Madagascar and the Tropical 
Islands they extend into India as far as Nepal, where Burmannia distichn, a species 
first found in Ceylon, occurs, as well as in the more distant locality of the neighbour
hood of Port Jackson, in New Holland. Dr. Roxburgh has described B . trifiora from 

• Penang, which closely corresponds in description with B . calestis, Don, which has 
been figured in Tab. 91. fig. 1. from an imperfect drawing of Dr. B. Hamilton’s. Among 
which, (Ic. ined. 282), there is another closely allied, if, indeed, it be a distinct species,
B. hifaria. The published figures of this genus display its wide distribution, as B . capi- 
tata, under the name of Triptcrdla, by Michaux, from N. America; three species by 
Martius, from Brazil, B . disticha from Ceylon, and B. c^ekstis from Nepal.

B u r m a n n ia  c m h s t is .  Don. Prod . FJ. Nep. p. 44, Syst. Veg. Schultes, vii. p. L . xxv. T ab . 91- fig -1-

171. AMARYLLIDEiE.

The Amaryliidecc, numerous in genera and species, and well known as ornamental 
parts, are widely distributed ; though we do not observe much correspondence between 
structure and distribution, as some are found in. very hot, and others, as Galanlhus:, 
in equally cold parts of the world. They abound at the Cape of Good Hope, also in 
tropical and extra-tropical America, with a few species of other genera, as well as of 
Narcissus, in the South of Europe and the North of Africa, the Oriental region, ami 
in China and Japan. Narcissus Tazdtn, known in India by the Persian name s
extends from the Mediterranean into thq Oriental region and Persia, and lliencc to 
the Himalayas and China. Though found in all these, it must, no doubt, have been 
introduced into some, on account of the high esteem in which it has always been 
held in Oriental regions. Dr.Wallich obtained it in Nepal, and I found it in some 
apparently wild situations; but I ascertained that all respecting which I could get any 
information, were the sites of old habitations and deserted gardens.

Crinum, and therefore, alone belong to the Indian Flora, and arc also
both found in Equinoctial America; the former also in Western Africa, the Cape, 
of Good Hope and New Holland. Pancratium  delights chiefly on tlie coasts of many 
of the Indian islands, extending to the coast of Arabia, and thence to those of tlie 
Mediterranean, where P . maritimum is found. In the gardens of India two sjiccics ar 
especially common, P . zcylanicum,\\mdi. chumbuk, and P . longijioriim of Roxbiirgl 
which, by the natives, is called sooillia. Crinum likewise delights in tropical islands

c u d
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and extends along the Malayan Peninsula to Silhet, and all along the Himalayas, as 
well as in Ceylon and the Peninsula of India; but Dr-Wallich not having enumerated 
either Crinum or Pancratium in hie Catalogue, I find it difficult from want of time 
to examine the specimens in the E . I. Herbarium, to trace either bis own, or T)r. Rox
burgh’s species to northern parts. But C. latifolium, sookh-dursun, a native of Bengal, 
is common in the gardens of N. India. I obtained another species, apparently C. toxi- 
carium, from the Muhunt’s (the jiead priest of the Sieks) garden at Deyra; and a third, 
which appears to me new, from Munsar, in the interior of the Himalayas, which I 
have called C. Hhnalense.

The Armryll'uka are conspicuous for their highly ornamental nature. Many of them 
also possess considerable energy of action, though few are much employed as medi
cinal agents. Brunsvi^ia toxicaria is said to be used by the Hottentots for poisoning 
their arrows, and Hamanthus coccineu$ as a substitute for squills at the Cape o f Good 
Hope. Crinmn (isiaticum is employed medicinally by the natives of India; and the 
bruised leaves, made into a cataplasm with castor-oil, are applied to whitlows, and 
their juice dropped into the ears in cases of ear-ache. Dr. Horsfield states that the 
bulbs are accounted emetic in Java. This species is considered identical with C- toxi- 
carium of Dr. Roxburgh, which is said to be employed for curing the effects of the 
poisoned arrows of the Macassars. The bulbs o f the plants of other genera have been 
employed as emetics, as those of Galanthus nivalis, Leucoium (Estivum, and Pancratium  
maritimum; but still more frequently those of species of Narcissus, which M. Deslong- 
champs has recommended as substitutes for ipecacuanha. The bulbs of Narcissus 
Junquilla are thought by some to be the i3ô |Sos sjUTiMs of Dioscorides, and those of 
N . poetifus by others. This species is usually staled to be his m^xunrog-, b at so is 
N . pseudo-Narcissus by some authors. N .T aze tta  is given as such in India; nurjus 
and niirgm  being assigned as its Arabic and Persian, with linoos as its Greek syno- 
nym e; the last probably a corruption of stated < to be one of its names by
Dioscorides.

A g a v e  is frequently placed in BronixliacefB, from resemblance in habit, and the 
ovarium being inferior; but it is now usually subjoined to AmaTpUideeB as a section, by the 
name A g a v e a , wliich includes this genus and i'^OMrcroj^a. Both are confined to Ame
rica, and were probably early introduced by the Portuguese into India, as the species 
are common, and have native names assigned them. Mr. Don (Lin. Trans, xvii. p. 563) 
ascertained that A. cubensis referred to Pourcroya by Ventenat, is the species which 
Colonel Sykes described as having come up at Poona in a garden, where some Cape 
bulbs had been grown in the previous year. A. vivipara. Hind, bans-keora (a compound, 
of the names of the bamboo, and of Pa^idanus odoratissimus), is the species I found 
most common in gardens and hedges in N . India, and observed that on rich soils the 
plant invariably produced bulbs, but no seeds; while a poor atony soil and dry 
climate, as that of Delhi, had contrary effects, and the latter alone were produced. 
Dr. Roxburgh describes A. Cantala, a species agreeing in several points with A . vivipara,

but
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butwhicli is referred to  Fourcroya by Haworth. Kantala being a Sanscrit name. Dr. R. 
thinks that this may be a native of, as it is very common in India; but as there are 
modern Sanscrit names (v. p. 60), this has most probably been introduced as indicated 
by one of its names, Bilatee ananas, foreign pioe-apple.

The species of Agave are not alone ornamental as plants and useful as hedges, but 
are important for thefr products. The roots, as well as leaves, contain ligneous fibre 
{fite thread), useful for various purposes: these are separated by bruising and steeping 
in water, and afterwards beating; practises which the natives of India have adopted, 
either from instruction or original observation. The Mexicans also made their paper of 
the fibres oi Agave leaves laid in layers. The expressed juice of the leaves evaporaterl, 
is stated by Long in his Hist, o f Jamaica, to be also useful as a substitute for soap. 
But the most important product of and especially of A . Americana, the species
now most common in the south of Europe, is the sap, which exudes upon the cutting- 
out of the inner leaves, just before the flower scape is ready to burst forth. Of this a 
very full account is given by the illustrious Humboldt, in his Political History of New  
Spain, book iv. c. 9. The species A . Americana, called metl by the Mexicans, and 
Maguay de Cociuza in Caraccas. Pities and maguey metl are varieties of A . Americana, 
which (Syn. Plant. iEquinoct. i. p. 300) is stated to be common every where in iEqui- 
noctial America, from the plains even to elevations of between 9,000 and 10,000 feet. 
A.Mexicana  is also, by some authors, called maguei, metl, and also manguai; and 
A. vivipara is Theo-metl or mauguei divinum. In Cumana and Caraccas, A . cuhen/sis is 
called maguey de Cocay. Humboldt informs us, that the first {A. A/ericaiia,) is exten
sively cultivated in the interior table-land of Mexico, and, indeed, extends as far 
as the Aztec language. The juice of the Agaue is of a very agreeable sour taste. It 
easily ferments on account of the mucilage and sugar it contains, when it is called 

by the Spaniards. The vinous beverage, which resembles cyder, has an odour 
of putrid meat, extremely disagreeable; but the Europeans, who have been able to get 
over the aversion, which this fetid odour inspires, prefer the pulque to every other liquor. 
A very intoxicating brandy is formed from the pidque, which is called nicxkal or 
aguardiente de maguey. The Government drew from the Agave juice a net revenue 
of £166,497 in three cities. The cultivation of these plants appears worthy of trial in 
many parts of India, where the Agaves thrive so well.

172. HYPOXlDEiE.

The Ilypoxidea form a small order, which is sometimes united with AmarylUdeu'. 
The genera are only two in number. CurcuUgo, found at the Cape of Good Hope, 
New Holland, and from Java and the other Indian islands, ex'tends along the Maluyau 
Peninsula to Silhet, Nepal, and as far north as the Kheree Pass, where the same .species
C. reeurvata and gracilis are found, as in every other part of India. C. orchiuhle^, 
from the mountains of the Peninsula, extends also along the Himalayas, being 
found on Chirraponjee, in Kemaon, and by myself near Gunclooree, on the shoulders of

tlie
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the Choor mountain. C. petiolata, nob., is a new species, allied to C. orchioides, 
(perhaps only a variety) from the Kheree Pass. Hypoxis, more numerous in species, is 
also more extensively diffused, having the distribution of CurcuUgo, as well as occurring 
in both North and South America. N o species of Hypoxis has yet been found in the 
plains of India, but one species is extremely common in the Himalayas. This is
H . minor, Don {Curculigoides.'WoM.) There may, however, be two species intermixed 
among these; one with many flowered scapes, and the flowers small; while the 
other has larger flowers, but these single, as represented in Tab. 91, fig. 3.*

H y p o x ia  m in o r . Don. Prod. FI. Nep. p. 5S. Syst. Veg. Schultes.  ̂
Hab. Nepal. {Wallick). Mussooree, &c. (Royle).

[. p .  7 7 2 .  Tab. 0 1 . f ig .  S .

173. H Y D R O C H A RID E^.

This aquatic order, though named from Hydrocharis, a European plant, is widely 
diffused over a great extent of territory and variety of climate; its species may easily 
be distinguished by their inferior ovary from other water-plants; but, like them, some 
of the same species are found in very widely-separated countries. The order is divided 
by Endlicher into the tribes Anacharidece, Vallisneriecs, and Stratiotidea, of all which 
some species are'found in India. O f the first, Hydrilla (Serptcnla, Roxb., Corom. PI. 
t. 164) verticillata, is common in still waters all over India, from the Peninsula to 
Saharunpore, where there is also apparently another species, which I have called 
I I .  siihidata.

Vallisnena is a genus well known in the south of Europe, but which occurs also in 
N. America, India, and New Holland ; and the same species, V. spiralis, so remarkable 
in a physiological point of view, is found in all these countries. V. alttrnifolia is a 
genuine species of the genus,- figured by Dr.Wight (Hook. Misc. Sup. t. xi.), and is

, found

* The Brotadiactee, or Pine-appte tribe, are so exclusively an American family, that nothing but the 
extensive diffusion of the pine-apple over India would render advisable their mention here. The introduction 
into India of the pine-apple is expressly mentioned by Indian authors, as by Abul Fuzl, in the Ayeen Akberry, 
and then by the author of the Dhara Slitkoih. (Taleef Shereef transl. p. 18). It was introduced into Bengal in 
1S94 by the Portuguese during the s-eign of Akbar, and is called by the natives either ananas or kutl-sujfree  

“ artocarpus for a journey,” as its fruit ripens even when carried about. Pine-apples succeed as far north 
;;s 30° in the open air, but are plentiful in the garden of the Taj-muhul at Agra. They are so abundant 
in both Ceylon, and near Rangoon in Burma, as to appear wild in both places, and are considered most deli
cious in flavour in the latter situation. They are mentioned by Capt. Turner in his journey to Teshoo-loomboo, 
as extremely abundant in the jungly tracts in the entrance to the liiDs. It is evident, therefore, how well 
suited the climate and soil of many parts of India are to the cultivation of the pine-apple. This is important 
not only on account of its fruit, from which a very agreeable beverage is in some countries prepared, but also 
on account of the fibre which abounds in the leaves, and which has attracted a good deal of attention in this 
country; as with it cloth has been manufactured as fine as some 'muslins. The natives of India appear 
to be well acquainted with the fibre of the pine-apple leaf, as some of very good quality and light-coloured 
has lately been sent from Bombay to the Royal Asiatic Society. Some years since, Mr. Craeroft also sent from 
Dacca to the Asiatic Society of Calcutta, specimens of pine-apple fibre, prepared in the Barycote district.
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found both about Madras and Calcutta and in Silhet. F. minor, nob., is a new species, 
from the neighbourhood of Allahabad. Blyxa  belonging to the same
tribe, is a genus common to Madagascar and India. The species found in the latter has 
been figured by Dr. "Roxburgh (Covom. Plant. 1 . 165), under the name of Vallisneria 
oclandra.

The ix\h& Stratioti(k<c has the genera Stratiotes and Hydrocharis in Europe, Lmnobium  
in N. America, and Enhalus (Stratiotes acoroides, Linn. F.), in Ceylon and the Malayan 
Archipelago. Bootlia is a new genus discovered by Dr.Wallich, along the banks of the 
Irrawady and on Taong Dong, and consists of the species, B . cordata, figured in PI. 
Asiat. Rar. t. 65. Oltelia, Pers. Schreb.) has a species, O.ovalifolium,
in New Holland, and another, O. {Damasonium, Roxb. Corom. PI. t. 165), alismoides, 
which is common to every part of India, and is also found in Egypt. A new species,
D . sessile. Wall. Cat. 5044. Ic. ined. 283, has been found both by Dr. Hamilton and 
Dr.Wight. A species of Hydrocharis is also enumerated by Dr.Wallich {H . cellulosa. 
Cat. 5042), as found in Gorakpore and Silhet.

The Hydrocharidece. are not possessed of any active properties, but from their bland 
and mucilaginous nature, some are employed for food, as Boottia cordata, of which the 
green parts are sold in the market at Ava, being eaten by the Burmese as pot-herbs: 
so both the leaves and fruit of Enhalus are eaten, both raw and cooked, in the Malayan 
islands. Hydrilla verticillata and similar plants are employed by the sugar-refiners 
of Saharunpore and Berhampore for covering the surface of their sugars, as clay is used 
in the West-Indies to permit the slow percolation of water.

174. TACCACE^.

The TaccacecE form a small order, allied on one hand to Aroidece and on another to 
Aristolochiee, resembling the preceding orders in their inferior fruit, and Dioscorea in 
possessing radical tubers abounding in fecula. They are found in the w’arm parts of 
Asia, and consist of the genus Tacca, from which has been separated, though not very 
distinct, Alaccia, formed of Dr. Roxburp;h’s Tacca integrifolia, Corom. Plant, t. 257, 
named T. aspera, in his Flora Indica, ii. p. 169. This species he describes as found 
in the hills behind Chittagong; while T. /tEew.Wal!,., Ic. ined. No. 293, was found in 
Silhet, and by Dr. Hamilton in Goalpara. T. pinnatifida, the best known species, is 
a native of the Malay Peninsula, tlie Moluccas, Madagascar, and New Holland. It 
is found in herbaria from the Madras presidency, but Dr. Roxburgh mentions it only as 
introduced. The other species, T.montana and T. dubia, are likewise found in the 
Moluccas; while T. Rafflesiana, Jack, is found at Penang and Singapore. From 
the latter Dr. Jack also sent a species, which is there called “ Water Lily,” but vras 
named by him T. emtate. Wall. Ic. ined. 292.

The plants of this family are possessed of some degree of acridity, both in their tubers 
and in their herbaceous parts, as Ruraphius informs us, that the lubers of T. pinna- 
tijida, dubia, and Montana, are rasped and macerated for four or five days in water, and

3 c a fecula
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IX fecula is separated in the same manner that sago is, and like it employed as an article 
of diet by the inhabitants of the Malayan and Molucca islands. Irf Otaheite and other 
Society islands, they make cakeS of the meal of the tubers of T. piimatijida, which are 
the tacca youy of some navigators: they form ai\ article of diet in China and Cochin- 
China, as also in Travancore, where, Dr.Ainslie informs me, they attain a large size, 
and that the natives eat them with some acid to subdue the acrimony.

175. D IO SC O R E ^.

The Dioscorea form a small family, allied to Smilacea, but from which they are 
distinguished as well by their inferior ovary as by their capsular fruit. The genera 
are few in number, and of these, Tamus is only allied to this family by its inferior fruit, 
and, by this being a berry, to Smilacea. The genus is, moreover, found in Europe and 
the north of Africa, as well as in the temperate parts of Asia, such as theXauro-Caucasian 
region. Rayama is a West-India genus, and Oncus a little-known Cochin-Chinese one. 
Dioscorea, therefore, alone remains to be treated o f; and, as the most numerous in 
species, is also the roost widely diffused through the tropical parts of the world; it 
extends also south to the Cape of Good Hope, where is found Tentudmana ekphantipes, 
(now usually referred to this genus,) and also to New Holland, whence several new  
species have been described by Mr. Brown. To the north specie.? are found in the 
United States of America, and in the most northern parts of India, as well as on the 
Himalayan mountains. The species are, however, most numerous in the hottest parts 
of the world; but from their numbers, varying forms, diaecious nature, and the 
want of authentic specimens, it is difficult to ascertain the identity of species found in 
different parts of the world. Rheede and Rumphius have figured some ; Roxburgh 
bus described more; and of these, several are contained in the E . I. Herbarium.
D.pentaphylla, damonum, alata, rubella, aculea'ta, and nunmularia, are species found 
in the Malayan islands, as well as in the southern parts pf India. Of these, D .pen ta 
phylla occurs also in Central India, as I have received specimens from Mr. Malcomson, 
from near Nagpore, where it is yelkr-guddoo; and another species, named cA«»eAoo- 
guddoo. In the most northern parts of India, the most common species is D.sagittata, 
nob., nearly allied to i ) .  liVall. Cat. 5108. D . versicolor. Ham.; genthceoi the
natives, is extremely common about Lohargaon, in Bundlecund, and partly also in the 
Peninsula of India, as well as all along the foot of the Himalayas, and as high as 
•5,000 feet in the neighbourhood of Jurreepanee. D . virosa is an Himalayan species, 
called ramberee by the natives in Gurhwal and Sirmore; another, very elegant in 
appearance, has been named D.delloides by Dr.Wallich from Nepal, and which I 
obtained on Mussooree and Dhunoultee, and from Gorakhotee, near Rampore, in 
Lower Kunawur.

The species of this family are important in tropical countries, on account of their 
large tubers abounding in nutritious fecula, which is employed as food. These tubers 
are well known by the name of yam s; though those of Tacca and of Arum  are some

times
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times confounded with them by travellers in their relations.. Dr. Roxburgh mentions 
that D. alata, common West-India yam, and his D . glohosa, purpurea, rubella, and 
fasckulata, of which the three first, he says, may be varieties of one species, are the best 
kinds cultivated in India ; and that D . alata is esteemed next to D . globosa. D . atro- 
purpurea, he describes as the species so extensively cultivated at Malacca, Pegu, and 
the eastern islands. D . bulbifera is the common Otaheite yam. D . alata, called 
rut-aloo, I have alone seen cultivated in N. India ; but the tubers of D . sagittata, toree 
of the natives, are eaten, as are in Southern India those of D . aculeata, anguina, 
oppositifolia, tomentosa, and pcntaphylla. Many of these possess some acridity previous 
to being dressed; but this, as is the case with potatoes, is no doubt dissipated by heat. 
It is, therefore, less surprising to find some species with a greater degree of acrid 
principle, as in Z). damonum, virosa, and, in some degree, in D . tomentosa, triphylla, 
iiXidi pentaphylla; all which, it is interesting to observe, have compound leaves. The 
tubers of one of the Himalayan species are employed in washing woollens. Tamus has 
also acrid tubers; but the only species of Oncus is called O. esculenius, from its large 
farinaceous and edible tubers. The fleshy mass of those of Testudinaria are made use 
of as food by the Hottentots in times of scarcity: hence called Hottentot's bread.

176. SxMILACE^.

The Smilacece form an order, which is diflercntly constituted by different botanists, 
some of the genera placed here by Mr. Brown being arranged by Dr. Lindicy under 
Liliacefe. Endlicber divides the family into the tribes Paridae and Cojwallaricce, api)endiiig 
to it several allied genera.

The Paridca consist of Paris, Trillium, and ]\Icdcola. The first found in Europe; 
the Caucasian and Altai ranges has also a species, P . polyphylla, Sm. (W all-PI. As. 
liar. t. 126) in the Himalayas, where the second, in the form of T. Govoniamim 
(v. Tab. 93. fig. 3) is also found at considerable elevations, with other species in 
Kamtschatka and N. America. The Himalayan species of Parts is subject to great 
irregularities in the number of the leaves and of the parts of the flower, which I observed 
and communicated to Dr.Wallich (v. 1. c. p. 25.)*

The tribe Convallariecc includes the genera Streptopus, Smiladna, Polygotintum, and 
Smilaj:, belonging to the Indian and Himalayan Floras. Some of the other genera 
are found in New Holland, New Zealand, Chili, and the Straits of Magalhacns ; with

Coiivallariu

• My friemt, Dr. Falconer, in rol'erence to this Irrpgul.irity  o£ r .} ioh /p /iy lh i, writes me, “ I found Porfo- 
phyllum  Em odi growing intermixed w'itli i t ; and, strange to say, as if bewitched with tiie same turn lor 
vagaries, with every number of stamens from six to ten, and in almost every flower one filament bc.nring two 
anthers, and that filament invariably the one opposite the petiole of the flower-bearing leaf. In one flower I 
found the following itregu lan tiessix  petals, ten anthers, seven filaments, or stamens if you like; on one 
filament three anthers; on another two; and ti  e remaining five irregular. Singular that it and the P a r i\  should 

grow together, and both be so irregular."
3 C 2
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Convullaria and Ruscus in Europe, Northern Asia, and North America; Streptofus, 
distinguished by its jointed peduncles, occurring in Europe and N. America, has also 
a species, S.candida,'Wz\\. {S.simplex, Don) in the Himalayas, on Gossainthan and 
in Keinaon. Smilacina having the tw'o species of the subgenus Majanthemum in Europe, 
Siberia, and N. America, has the other species of the genus in the two latter, as well 
as in the Himalayas. S. alpina, nob., from Kedarkanta, Urukta, and Manma, is 
closely allied to S. borealis. Dr.Wallich has figured S. purpurea at 1 .144, and S. fusca  
at t. 257; the latter from Sheopore, and the former from Gossainthan, in Nepal. Of 
this he also mentions a white variety from Kemaon, which 1 have also found on 
Urukta and Kedarkanta, and which being constant in this character over so great 
an extent, may be a distinct species, and might be called S. pallida. Polygonalum, 
more numerous in species, is not more widely diffused, with the exception of being 
found also in Japan. The Himalayan species are five or six in number. P . {Convallaria, 

oppositifolium, being found on the Silhet mountains, nxiA v/iih P.punctatum in 
Nepal. P . cirrhifolium (Convallaria, Wall. As. Res. xiii. p. 382. c. tab.), closely allied 
to P .  sibiricum, is found also in Nepal; as well as on Choor, with P . Govanianiimy^nW. 
N. 5137, which likewise occurs on Huttoo and in Kemaon. Under P . verticillatum, 
(Convallaria,W&\\. Cat. N. 5135) seem to be included a plant identical with the Euro
pean species of this name, and P . leptophyllum of Mr. Don, which 1 have from the 
Choor mountains. With P . verticillatuyn, another European species P . multiflorujn, or 
Common Solomon’s Seal, is found on Mussooree and Mhassoo. Two additional 
species, P . Inglesii and P . cUiatum, are found, the former on Raldung, and the latter 
near Lippa, in Kunawur.

S?nilax, the genus from which the order is named, is not only important for its 
medical properties and commercial value, but also for being the most numerous in 
species, and these the most widely diffused, though unlike the rest of the order, chiefly 
in hot parts of the world. But the genus is sufficiently distinct in structure as some
times to be formed with Ripogonum into a separate family. The species of Synila.v are 
found in the tropical parts of Asia, Africa, and America. From these they extend south
wards to New Holland, and northwards to Japan, N. America, and the S. of Europe ; 
where are found S. catalonica and nigra in Spain, and S. aspera, a species which extends 
also to Syria. S. mauritanica occurs in the N. of Africa, and S. excelsa in Asia Minor 
and Caucasus. In India the species are found all along the foot of the Himalayas, from 
Silhet to the Sutlej, as well as at elevations on the sides of the Choor and Mussooree 
mountains. They occur also along the Malayan Peninsula, and though common in hot 
parts of the world, are less so in the Indian Peninsula. But a species, S. zeylanica, 
extends into it from Ceylon, and one or two other little known species are found there. 
S.ova/ifolia,'Roxh., is a Peninsular species, which extends towards Bombay, and, 
according to Mr. Don, occurs also in Nepal, as well as S. proHfera, a Bengal and Silhet 
species. Dr.Wallich enumerates several new species from Singapore, Penang, and 
Burma. On Chiraponjee, in Silhet, and the Garrow Hills, are found H. lancecefotia

and
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and S. g labra; the former called by the natives gotee-shook-China, and the latter hurria- 
shaok-China, both having tuberous roots like the Chinese SmiUix China. In Silhet are 
also found 5'. iJo.riwrg'Aiffna, Wall. {_S.laurifoUa, Roxb.), which is called koornari or 
koomari-shook-China, and S. oxyphylla, which is called choice (or small koomaree.) Under 
S. prolifera more than one species is probably included in the E. I. Herbarium. These 
are found in Burma, Chittagong, Silhet, Oude, and Nepal. Besides this, S. rigida 
and f tr o x  are other Nepal species ; as is S.degans, which extends north to the Deyra 
Doon, and S. maculata, (v. Tab. 94. fig. 1.) which is found in Nepal, Kemaon, and on 
Mussooree. On the latter mountain, and other parts of the hills, occurs S. Villandia, 
Wall. Cat. 5123, (v. Tab. 94. fig. 2.) found by Dr. Hamilton on the Morung Hills.

Of the genera appended to Smilace<£, several belong to the Indian Flora : as of the 
Aspidistrece,'vih\c\i includes Rhodea, ih&Orontiumjaponicuni of authors; Tupistra, ot which 
the first species, T. squalida, is figured Bot. Mag. 1655; and the second, T. «Mf<7« ,̂Wall. 
Bot. Reg. t. 1223, is from the confines of Silhet, where it is called kala teetee. In the
E. I. Herbarium are also two doubtful species, one T. aurantiaca, from Nepal,Wall. Cat. 
5194, Ic.ined. 263, which may indeed form a new genus; the second is T.Singa- 
poriana. Aspidistra includes the S. of China and Japan species of this tribe, which 
have their flowers solitary, instead of in dense spikes.

The Roxburghiacea of Drs.Wallich and Bindley, are only admitted here as an allied 
tribe with a query, whether they are not allied to There are two species
of tlie genus; the first, R . gloriosoides of Dryander, Roxb. Corotg., t. 32, a native of moist 
valleys among the mountains of the Peninsula, where it is called canipoo taja by the 
Telingas. The second species, R. viridiflora, with stems sometimes one hundred fathoms 
long, was discovered in the Chittagong district by Dr. Hamilton. This was first figured 
by Sir J. Smith in Ex. Bot. t. 57, and subsequently by Dr.Wallich, t. 282, with a full 
carpological account of the genus by Dr. Bindley. It is the Stemona tuberosu of 
Boureiro, and the Ubium polypoides of Rumphius, Herb. Amb. V. 1 .129, by whom it is 
figured among the Dioscoreas, though he says its roots are only eaten when preserved 
in syrup, the acridity being previously removed by boiling and by soaking in 
lime water. Hence this genus is like so many others, common to the tropical parts ot 
India, Siam, Cochin-china, and the Moluccas.

In Ophiopogonea, Endlicher has united Feliosanthcs with the genus from which the 
sub-tribe is named; the two resembling each other in their berries, while ripening, 
bursting their covering, and exposing the seeds naked to attain full maturity. Pdiu- 
santhes Teta (Teta viridiflora, Roxb. FI. Ind. ii. p. 165), is a native of Chittagong and 
Silhet. It was found by Finlayson in Turon. . P . humilis, Bot. Reg. 634, is a species 
from Penang, and a third has been obtained- from the Burma territories.

Ophiopogon is a genus common to Japan, China, and the Himalayas, extending also 
into the Malayan Peninsula. O.japonicus'Nvi.% referred by Binn?eus XoConvallario, and 
another species was formed into a new genus, Liriope, by Boureiro. Ilis L . spicuta, 
from Cochin-china, is no doubt the Convallaria spicata of Thunberg, now Ophiopogon
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spicatus, Bot. Reg. 593. This is also found in Nepal, and as far. north as Mussooree, 
flowering in April, and also in the rains. Dr.Wallich has referred his specimens from 
the Himalayas in the E. India Herbarium to O . japonicas; which is very distinct from 
Mr. Don’s 0 . intennedius, likewise a Himalayan species; but none of the specimens 
which I have seen agree with the Japan plant.

But there appear to be several species of this genus in these mountains, O. 
moUis, nob., common in the Himalayas between the Ganges and Sutlej rivers,
0 .  minor, from Turanda, in Kunawur; while O. indicus, found in the Peninsula by 
Dr. Heyne, and Dr. Bottler, appears to extend all along the mountains, as I have it  
from Mussooree, &c. A species from Rangoon, growing in deep shade, near the 
Gamboge trees of that place, I have named 0 . Malcolmsonii, from being found by 
Mr. Malcolmson, of the Madras medical service, from whom I received it.

The properties of this family may be considered with reference to both the Paridece 
and the Convallarie<z. The former con.stitiiting the TrilllacecE of some authors, some
times made a distinct family, are, at others, united with Mdanihacta.. As difference 
of opinion still exists respecting the proper place of several of these monocotyledonous 
groups, it is unreasonable to expect uniformity of properties, where uniformity of 
structure has not been proved. The roots, leaves, and fruit of Paris quadrifolia are 
possessed of emetic properties. P . polpphylla is represented as being poisonous in the 
Himalayas, and has a nauseous narcotic smell. (Wall. PI. As. II . p. 25. t. 129.) The 
roots of Trillium ctrnuurr  ̂are in like manner emetic.

The species of Convallaria, now referred to this genus, and to Polygonatum, were 
formerly thought to be possessed of active properties. C. majalis secretes an acrid 
principle in its flowers, making them, when dried, useful as sternutatories; they are 
also emetic and catl>artic. P . verticUlatum has even been thought to be the if'sppfli' of 
the Greeks, v. MdanthacecB. P . vulgare {Convallaria Polpgonatum) and muhijiorum seem 
to abound only in fecula, though they have had active properties ascribed to them. P. 
verticillatum,!.., called meetha doodya in Sirmore, and Smiladna pallida, called doodya 
mohura, are both accounted poisonous in the Himalayas.

The genus Smilax is distinguished for the extensive medical employment of its roots, 
called Sarsaparilla. These belong to a variety of species, though there is still some 
doubt about that which is the best. The kinds known are— 1. the Jamaica, imported 
from S. America; 2. Lima; 3. Lisbon or Brazilian; 4. Honduras or Mexican; and, 
5. the Vera Cruz sarsaparilla, and that of the Caraccas, which is exported from La 
Guyana to N. America. The first kind is supposed to-be yielded by Smilax officinalis, 
which grows along the banks of the Magdalena. It is unknown what species, if distinct 
from the first, affords the sarsaparilla exported from Lima. S. syphililica, found by 
Humboldt in New Granada, and by Martins in the Brazils, yields the sarsa of the 
Rio Negro, which is probably the same as the third kind. S. medica, growing on the 
niounmins of Mexico, produces that exported from Yera Cruz; while S.cumanensis, 
the azocorito of the natives of Cumana, yields some of the sarsaparilla which is

obtained
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obtained from the Spanish main. The medical virtues of this root are supposed to 
depend upon a peculiar principle, which possesses a little acridity and is called parigline, 
or sarsaparilline. Sarsaparilla has been reckoned useful as an alterative; it excites 
diaphoresis, and has been known to occasion nausea and vomiting; containing much 
fecula, it may be useful as a demulcent, while its slight bitterness may give it some 
tonic power. By some practitioners it is pronounced devoid of any useful properties. 
Dr. Hancock, however, states that most of the sarsaparilla of the shops is inert, while 
that which is good has a peculiar nauseous acrimony when chewed ; and that, in his 
opinion, only one species of Smilax yields genuine sarsaparilla, which grows on the 
elevated lands of the Rio Imiquer, at Unturana, and Caraburi, but that it is constantly 
adulterated with inferior sorts. Seeing that so many species of Smilax are employed 
as substitutes for sareaparilla, it is remarkable that no attempts have been made in 
India, where so many species are indigenous, to effect the same object, and where the 
drug must arrive in a still less fresh state than it does in Europe. That the American 
species are not the only ones endowed with active properties, is proved by S. aslant, 
thought to be the Greeks, being in the S. of Europe called Sarxa-
parilla Italica; and appearing from the experiments of M. Jaeger, as well as of M. 
Banor, to be possessed of all the properties of sarsaparilla. S. Macaiuchn is a Philip
pine island species, which is used medicinally, and S. glpcyphplhi a New Holland one, 
which is called sweet tea, and considered tonic and antiscorbutic. So the cele
brated China root (called chob-cheenec in India), the produce of i>ini/ax China, is 
esteemed as a diaphoretic and tonic, though probably useful only as a demulcent. It 
is remarkable that two Indian species, S. glahra and S. lanccafolta, having tuberous 
roots, l ik e -5. are called, in Silhet, hurina-shook-China gootta-shook-China.
while S. laurifolia is called koomari or koomari-sook-China. S. ovalifoUa is called kumln- 
gurvatiya by the Telingas. In a late report, Mr. Gibson mentions having sent some of 
this plant to Bombay for experiment. It is probable that all the above species are used 
by the natives of India as medicinal substances, as is, I believe, S. VUUuidia, figured 
in Tab. 94. fig. 1, of the present work. ,

Though the substance called E. India sarsaparilla is no doubt the roots of Hani- 
desmus indicus, as was proved in a paf&r read by ttu? author before the Royal Asiatic 
Society, 9th June 1838, there is yet a substance in Indian bazars, called lll■■•ihlHl, 
or aoshbeh, usually translated sarsaparilla in dictionaries. In Persian works on Materia 
Medica, it is called aoshbeh mugrabee, and also yasmeen-burree-mugrabcc. T!ie speci
mens which 1 obtained, it is curious to observe, have a considerable resemblance to 
those of sarsaparilla, but the plant yielding it, probably a native of Afi'ica, is as yet 
unknown. The Author is indebted to Professor Don for the ensuing spccific characters, 
as well as for those of the following orders.
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T rilH tm  Govanianum , foliis ovatis acuminatis petiolatis, sepalis lanceolatia acuminatis; interioribus 
Sduplo angustioribus, stigmatibus OTario longjoribus.— Tab. 9S. fig. 1.

T n lliu m  G ovanianum . Wall. Cat. n. 812.
Hab, Choor, Urukta.
Obs. Species inter Trillium et Paridem quasi media.
S m ila x  Villcmdia, caule tereti aculeis conicis recurvis armato, foliis ellipticis mucronatis 5 -nen 'iis 

membranaceis Isv ibus, petiolis cirrhiferis, umbellis utriusque sexus multifloris pedunculatis subgemmatis. 
T ab. 94. fig. 2.—S m ila x  Villandia. H am . Mss. W all. C at. ii. 5123.

.S’, macrophylla. Roxb. FI. Ind.3. p. 793?
Hab. Mussooree.
-S', m aculata, caule angulato aculeis recurvis armato, foliis cordatis subhastato-lanceolatisve mucro

natis .5-7ierviis coriaceis: ncrvis subtus petiolisque nunc parce aculeads, petiolis carrhiferis, umbellis
iitriusque sexus multifloris sessilibus spicatis. Tab. 94. fig. 1__S m ilax  maculata. Roxb. FI. Ind. S.
p .7 9 6 . W a li .C a t.n . 5113. — Wal l .  C at. n. 5122.

Hab. Mussooree.
O phiopt^on interm edins, foliis strictis margine serrulato-scabris scapo triquetro mullo longioribus, 

pedici'llis geminis bracteas lanceolatas membranaceas subsquantibus, stylo staminibus longiore sub- 
declinato. Tab. 96. fig- l.'^O pkiopogon  interm edius. Don Prod. FI. Nep. p. 48.

177. MELANTHACEiE.
Melanthace/s, often called Colchicacea, form an order re-established by Mr. Brown, 

and in which are often included some genera {Paridea) already treated of with Smilacea. 
To which, as well as to Asphodelea and Jimctrz, the plants of this family are allied. 
Constitated, however, as at present, it contains some genera which may subsequently 
be separated from it, and therefore we ought not to expect any great correspondence 
in climate or properties. The MelanthacecE, however, chiefly prevail in moderate 
temperatures, and not in either very high or very low latitudes. Divided into the 
tribes Colchicacea. and Veratrea, ; the former occur chiefly in the South of Europe, 
with some in Central Europe^ the North of Africa, and the Oriental R egion: the 
latter in New Holland and the Cape of Good Hope, as w'ell as in N. America; with a 
few in the North of Africa, the mountains of Europe, and Central and Northern Asia.

In India they are absent from the plains, but some are found in the mountains o f  the 
Peninsula, probably at seasons when there is moderation of temperature, or moisture of 
atmosphere. Anguillaria indica, the Melanthlum indicum of Linneeus, is found there, as 
well as on the coast of New Holland, within the tropics. It was found by Dr.Wallich 
(v. PI. As. Rar. t. 259) in the mountains of Prome, along the course of the Irrawady and 
in Nepal; also by myself in the ascent to Jurreepanee, in 30® of N. latitude. The penin
sular specimens are, however, narrower leaved. Ledebourea is a new genus, established 
by Roth, of a plant not well known, but referred by Kcenig, Heyne and Rottler, to both 
Alelanthium and Erythronium, w’ith the specific name of hyacinthoides. It appears to 
be common all along the Peninsula. Mr. Malcolmson collected it near Nagpore, and I 
at Lohargaoii, in lat. 25° N ., coming into flower at the commencement of the rains, 
and gave specimens to Dr.Wallich, (v. Cat. N . 5170, and Hooker Bot. Mag. t. 3226.)

In the Himalayas we have species of genera found in other temperate parts of the 
world, as of Tricyrtis and Disporum, with species, according to Dr.Wallich, also of 
Uvularia.

A species
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Aspecies^of Tt^elJia, T.nepakjms, is enumerated by-Dr.WaHioh.in his Catalogue, 
No. 5097, as being found in' Nepal. I have found the same plant (or at least one 
which is the same with the specimens in flower, and pasted on the same sheet with, 
but which may belong to a different plant from, .those in. seed), on Mussouree in 
flower in the rainy season, but it does not belong to this family, (v. Ophiupogvn.) 
Trkyrlis Disporum ^kq Himalayan genera. Tlie former, containing but one species,
T.tkgans, figured by Dr.'W'alUclx in his Tent. FI. Nep. t. .46, {Gompsm 'iMculata, Don,) 
was found on Chundvaghiry and Sheopore, in Nepal. It does not seem to extend 
further to the north-west.

is a N. American genus, with some doubtful species in Japan, and others, 
which are refwTed both to it and to the genus Disporum; but this being little distin
guished from Uvu/aiia, all the species have been referred to the latter by Dr.W allich; 
as 17. H&miUeniitna, from the mountains of Silhet, Nepal and Sirmorc j in the 
two latter also occur U. umbellata {Streptopus peditncularis, Smith), and U. ptirviflora. 
A  species is likewise found on the Neelgherries. Professor Don is of opinion, that 
the Indian Tfvularia are clearly referable to Disporum, distinguished by its baccate 
fruit, with the cells containing only one or two seeds. The sepals are also more or less 
calcarate at the ba.se, and the inflorescence umbellate.

No other genera have as yet been found on the Himalayas, though among my draw
ings there is one of a plant which has all the characters of Veratrum, but of which the 
specimen has unfortunately been mislaid ; but there is nothing improbable in the geiiu.s 
occurring there like so many other European, Caucasian, and Siberian genera.

The TSUhinthacecz, though differing considerably in habit, re.semble each other very 
closely in properties, for whicli some have been employed as medicines from ancient 
times, as Cokhkum autumnak and Veratrum album. Others have been added in 
modern times, as Veratrum Sabadilla and Hdonias nfficimlis, which yield the Cevadilla 
seeds of commerce; the former, those brought from the West-Indies, and the latter, 
the Mexican seeds, which arc officinal in the London Pharmacopoeia. In all, the alkali 
Veratria, remarkable for its acridity, is found. From irritating tlie pituitary membrane, 

and causing sneezing, it has been used as an errhine; and acting similarly on the 
mucous membrane of the stomach, it operates as>a violent emetic and cathariic. 
But, like other violent acting substance.s it may, in properly apportioned do.se.s, be 
made useful as a medicine, and has been so, especially in gout and rheumatism. Tiie 
XcK-X/Kay of the Greeks, as well as their are thought by many to be specie.s of
Colchiaim; the former, C. autumnak, and the latter, either C. varkgatum, or C. il/p- 
rkum. But other authors conceive tliat the Hermodactyis of old authors was either 
Coiivallaria vertkiUata or Iris tiiberosa, &c. The Arabs usually confound them together; 
Serapion, however, treats of the two kinds in two different chapters; but Avicenna 
describes both under the name sorinjan, which is translated Hennodaetylu.s. and for 
which u.sdha (finger) hio'mas is occasionally given as a synonyme. In Persian works, 
we have kidchikum, fidjikum  and ekemaron as the Greek synonymes of sorinjan, which 

3 D arc
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are evidently cormptions of the above quoted names. Two kinds are described, sorinjan 
tulkk (bitter), and sorinjan sheeren (sweet), botii of which I obtained in the bazars of 
Northern India, brought, I believe, from Surat or Bombay, and probably imported 
there from the Red Sea. Both kinds are species of Colchiam, which many may be 
surprised to find employed as ipedicines by the native practitioners of India.

U vularia Lesehm auU iana. W all. C at. N . 5089. T ab . 96- fig- («) F low er; (6) the same, with 
the segments (c) o f the perianth rem oved; (d) a stamen.— Professor Don, however, being of opinion that 
a ll th e  Himalayan species o f U vularia  belong to  the genus D ispon/m , I  sul^oin his specific character 
in  conformity to  this view.

D isporum  Lesiheriaultiarm m , umbellis sessilibus 8-5-floris, sepalls ovato-lanceolatis ac»tis 
gibbosis; anthcris filam entisvix duplo  hrevioribus, stylo stigmatibus te r longiore, foliis ovatis sub- 
petiolatis.

H ab . Mussooree.

178. PO NTEDERA CE^.
The Pontederace<R form a small aquatic family, remarkable in habit, and to which 

are referred the genera Heteranthera, (in which is included Leptanthus,) Pontederia, and 
Reuisia, found in the tropical parts of Asia and Africa, and extending in America 
from 30* S. to 40* of N. latitude. Pontederia is alone found in India. The most 
northern limit has not yet been ascertained ; but two species, P . aagittata and vaginalis, 
are extremely common in 30* of N. latitude. These occur in places completely parched 
up in the hot weather, but which become inundated in the rainy season, and support, 
these with many other such water-plants as can resist the changes of temperature, from 
the under-ground position of their root-like stems. The same two species are common 
also in  the most southern parts of India. P . plantaginea appears to be very closely 
allied to, or only a variety of P . vaginalis.

179. t u l i p a c e j :.
The group of plants comprehended under the term TuUpacece, are sometimes arranged 

as a separate family, either under this name, or under that of Liliacea. The latter, 
however, is often employed in a more comprehensive sense, as by Dr. Lindley, to include 
several families, as the Tulipacea, Hemcrocqllidea,eiidAspho(klea,oi other authors. 
Dr. L, remarks, “  that nothing like a solid distinction, either in the vegetation or the 
fructification, can be discovered; by which the genera can be separated into distinct 
orders.” In continuing the division into different families, I do so for the conve
nience of treating of their geographical distribution and uses.

The Tulipacets contain but few genera, but a ll are nearly equally well known from 
the highly ornamental nature of the majority of their species, which are found, though 
not in great numbers, in the temperate parts of the northern hemisphere. Species of 
most of the genera, as of Tuiipa, Lilinm, FritUlaria, Lloydia, and Alethonica, are found 
in the Himalayan mountains. The last, usually known by the name Gloriosa, occurs 
only at moderate elevations, and is found also in the plains of India, as well as on the 
banks of the Senegal; but the perennial tuberous roots, with annual stems, enable the 
species to support great vicissitudes of temperature, TuHpa, Lilium, and FritUlaria,

found
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found in Europe, and the north of Persia, and Siberia, with the two last also
in China, Japan, and N. America, zx\A FrUillaria also in the m6untains of Mexico, 
have all species in the Himalayan mountains. T. steUata, Hook. Bot. Mag. t. 2762, 
procured from Kemaon and the Sueri range, is so closely allied to, as to have been 
mistaken for T.Clusiana  by Dr.Wallich, Mr. Shepherd, and myself. The species, 
usually called Persian, are not known in India, even in a cultivated state, as T. Celsi- 
ana, sometimes called Tulipa persica, and T. Gesne?iuna, the common tulip, which is .so 
extensively cultivated, and of which the name is said to be derived from a Persian 
name, thoulyban, hence originally tnlipan in French. “  It appears to have been 
brought to Europe from Persia by way of Constantinople in 1659,” the course followed 
by so many other plants of the East. Fritillaria, like Tulipa, has species cultivated 
in our gardens, supposed to have been introduced from Persia through Constantinople, 
as F. persica and F. irnperialis, the latter called tusai in Turkey, sometimes formed into 
a distinct genus (Pelilium). Dr. Falconer has found it wild in the lofty shady 
forests of Cashmere. A species of this genus, sent by Mr. Moorcroft from near 
Ludak, and found by Mr. Iiiglia on the Boorendo Pass, is common in the Hima
layas, at elevations of from 9,000 to 12,000 feet, as on Choor, Kedarkanta, and in 
Kemaon, where the mountains are covered with snow for half the year. This lias been 
described by Mr. Don under the name F. cirrhosa, but is referred by Sprengel and Dr. 
Wailich to, and figured in the present work, Tab. 92. fig. 2, by the name of F. verii- 
cillata,Wi\ld., a plant o f Siberia, and the Altai mountains. But it is doubtful whether 
all included under this name belong to the same species; and Mr. Don thinks that my 
plant differs from that be described, which was found on Gossaiuthan, with F. vmcro- 
phijllu, Don; {LUium roseum, Wall. Cat. N o. 5077 a.) F. Thoinsoniaria, Tab. 92, fig. 1, 
is a new species from near Mussooree, differing from the genus in some points, and
F. oxypetala is another species, found on Hurpoo and Shalma.

LUium is most numerous in ‘species in the Himalayas, where L , gigantcum. W all. FI. 
Nep. 1 .12 and 13; (Z. cordifolmn, Don, Fl.N ep. p. 52), the largest species, is found, 
and often attains a height of ten feet. The-other species are L . WaUichianum, (Z. longi- 

f o n m ,  Tent. FI. Nep. t. 29, L.Japonicum, Don, FI. Nep. p. 52), and Z. nepalcmc, 
which is the most common, with L . polyphyllum, from Taranda, in Kunawur.

Gagea, a genus, which extends from Europe into Siberia and the Altai range, 
has also a species, G . e/egans. Tab. 95, f. 1, in the Himalayas, which is very closely 
allied to G. lutea, found in all the above localities. Lloydia, a genus, funned uf 
Antherkuvi serot'mum and grdcum, found in Central Europe and the Mediterranean 
region, with the first species extending along Northern Asia to Arctic America, 
has also a species, L . himalensur, Tab. 93. fig. 1, which is very nearly related to 
Z. alpim, and which I found in flower in the month of May on the very summits of 
Choor and Kedarkanta, just as the snow had melted. I obtained another species. 
Z. kunaxmremiSyT^. 93. lig. 2, fronr Chango, in Kunawur.

The Tidipacea have flowers often remarkable for their fragrant odour, but they arc 
3 D 2 chiefly
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chiefly distin^ished for their mucilaginous properties, and for the secretion, in their 
bulbs, of fecula, which is accompanied by an acrid principle, easily dissipated by heat, 
Liliuni candidum, the xpivov of the Greeks, thought by some to be sosun (soucari) of the 
Arabs, has alone been much employed medicinally, sometimes in its recent state in 
dropsy, but more frequently as an emollient cataplasm. X. bulbi/crum is thought to be 
the Hemerocallis o f DioscoTtde&. The bulbs of L . Martagon, thought by F^e to be the 
hyacinth of the ancients, are said by Pallas to be eaten by the Cossacks residing 
between the Volga and the Oural; as are also those of X. kamtschatense; so those o f  
X. PtwrtportiMWand of L.tigrinum  in China; The bulb-scales of L . japonkum  dried, 
are said to be employed in China, like salep, in pectoral complaints. The bulbs of 
the Crown imperial are acrid and disagreeable, and said even to be poisonous.

F R IT IL L A R IA .
1. F .  T h a m so n ia n a , caule multifloro, floribus erectiusculis, foliis elongato-lincaribus acutis, bracteis 

lanceolatis scaHosis, sepalis Uneari-spathalatis obtusis longe ungukulatis, stylo subdeclinato ovario 
5-pl6 longiore, stigmate tripartite, capsulis turbinatis obtuse 6-gonis.

L i l iu m  roeeum , p. WalL Cat. n. 5077,
Hab. Nrighbourhood of Mussooree.
Obs. Rulbus e squamis pluribus sublanceolatis acutis carnosis extimis marcescentibus membranaceis 

conipositus. Seimna aptera.
I  have named this species in honour of my friend. Dr, A .  T. Thomson, Professor of Materia Medica 

in Univeraty College, author of Lectures on Botany, 1822, from whom 1 received my first instructions 
in this science, and-whose zeal in acquiring I  ever found equalled only by his desire to  communicate 
iuformatioB.

2. F . o v r ffe ta la , caiilc unifioro, foliis lanceolatis obtuse acuminatis, fiore erectiusculo, sepalis acutis 
uuguieulatis, stylo subdeclinato ovarii longitudine, stigmate trifido.

Hab. Shalma.
L IL IU M .

1. L . po lpphpU u tn , sepalis revolutis unguiculatis glabris, stylo ovario duplo longiore, foliis lanceolatis 
acuminatis sparsis: fioralibus vcrticillatis, caule subtrifioro.

Hab. Taranda, in Kunawur.
LL O Y D IA .

L .  h im n le n s is , caule unifioro foliis radicalibus vix longiore, bractea flori approximate, sepalis spathu- 
la tis! ner\-is lateralibus ramcBis, filamentis iufeme magis dilatatis, stylo ovarii suWongitudine. Tab. 93, 
f.2 .

Hab. Kedarkanta, Choor, and Nakd.
Obs. L .  a lp in a  a prmcedente dignoscitur bractea a  fiore subremota, sepalis brevioribus obovatis, nervis 

lateralibus ramosissimis, filamentis basi minus dilatatis, stylo ovario breviore.
L .  k u n a w u r e n ^ ,  caule multifloro foliis breviore, bracteis remotis, sepalis oblongis: nervis lateralibus 

simplicibus, antheris subrotundis, stylo ovarii longihidine. Tab. 93, f. 3.
Hab. Chango, in Kunawur.

GAG EA.
G. e legans, scapo triquetro paucifioro foliis linearibus pianis glabris breviore, bracteis lanceolatis 

Bcnrainatis pedunculisque subvillosis, sepalis acutis, stylo staminibus |>arum longiore. Tab. 9 5 , fig. 1.
G a g ea  e legans. Wall. Cat. N. 5065.
Hab. Choor, Kedarkanta, &c. in the Himalayas.
I  am indebted to Professor Don for the above specific characters.

180. H e m e r o c a l l id e .*.
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180. HEMEROCALLIDEiE.

The HemerocallideeE'oi Mr. Brown are very closely allied to . and might be
treated of as a section of that order. They nearly correspond with the sub-orders, 
Agapanthea and Aloinece of Ehidlicher, and are chiefly found in temperate, with some 
in hot parts o f the world, as tiie west,coasf of Africa, the Gape of Good Hope, and 
South America; Blandfordia in New Holland and Van Diemen’s Land; Phormium in 
New Zealand and Norfolk Island; while to the north we have Funkia and Hemerocallis 
in China and Japan, the latter also in N. America, and with Czackia in Europe. A 
few exist both in the plains of India and in the Himalayas. Funkia having the species
F. subcordata and F.ovata in China and Japan, exists also in the Himalayas, as I find 
by an unpublished drawing, No. 290, of Dr.Wallich’s, marked Hemerocallis cordata. 
Hemerocallis has one species, H .Jiava  in Europe and Siberia; another, H . fu lva , in 
China, but which is common in gardens in India, where it is called jognae; and 
a third in the Himalayas, H . disticha of Don (scarcely different, however, from 
H . fulva), obtained by Dr.Wallich from Gossainthan, and which I found on the nor
thern face of Manma.

The genera usually placed in this family, and found in the plains of India, are, 
PoUanthes, Sanseviera, and Aloe. The first is usually considered an Asiatic genus, 
but there are Mexican and Brazilian species; and Rumphius has suggested whether
P. tuberosa itself may not have been introduced from the West Indies or S. America. 
It occurs in Mexico, according to Hernandez, (v. Salisbury, Trans. Hurt. Soc. 1. p. 41.) 
The Tuberose is, however, most common in Asiatic gardens, and called by the Persians 
gool-skubbo, or night-flower; it was formerly called arnica meturna in Europe. Both 
the single and double varieties are common in gardens in India, Ceylon, and Java.

Sanseviera, placed wdth Aloe and Yucca in the group of Aloinea, is a genus common 
to India Mid the west coast bf Africa, found also in Java and China. S.zephmka  is 
the oldest and best-known species, so named from being first discovered in Ceylon. 
From it Salisbury has, apparently on insufficient grounds, distinguished S. Ro.vburgbiana 
from the Peninsula and Bengal, figured by Roxburgh however, under the former name 
in Coromandel plants, t. 42. S. lanuginosa, katu-kapd of Rhecde, Hort. Mai. xi. t. 42, 
is a third species found on the sands of the Malabar coast. All are closely allied to each 
ocher, and to the African S. guineensis.

Aloe is a genus containing numerous (nearly two hundred) species, which are 
almost entirely confined to the Cape of Good Hope; but, as in other families, we 
have a few extending beyond the limits of the majority of the species. A. abpssinka 
and A.soccotrina are found in the country and island from which they are named. 
A . rubescens and arabica, with Forskal’s A . inermis and pendens, in Arabia. Besides 
these, he describes two species as common on the coast of Arabia, and both having 
sibr, the Arabic name for aloes, applied to them. One of these has yellow flowers, 
and is allied to, and may be identical with, A.abpssinka. Another has reddish flowers.

and
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and is called A. officinalis by Forskal, which may be the Aloe rubescens of De Candolle. 
The former. Aloe vulgaris, with yellow flowers, has now been subdivided into two 
species ; one A. abyssinica.Oin^ the other A . barbadensis, of which a variety is common 
in Italy, Malta, Spain, and the south qf Europe, and which is supposed ô have been 
introduced thence into the West Indies; as a yellow-flowered plant is cultivated there.

In India there are, no doubt, two species, o»e figured by Rheede, (Hort. Malab. ii. 
t. 3), A. vulgaris of D e Candolle and Lamarck, with yellow flowers, and which may 
therefore be allied to, if it be not the same as the above, A . barbadensis. The other 
species, with reddish flowers, is common in dry situations in the north-western provinces 
of India, and which I named A . indica, and which, if known to Roxburgh, was probably 
included by him in the Aloe perfoliala of Linnaeus, as was formerly the case with several 
species. Col. Sykes has also a drawing of a species from Bombay, which is very 
similar to that usually called A . soccofrina. A . mfocincta is another Indian, species 
described by Haworth, but which he had not seen in flower. The Indian and Arabian 
species, though few in number, require careful revision from living, or very good dry 
specimens.

The plants of this group not being very closely connected in structure, cannot be 
expected to display any great correspondence in properties. The majority, however, are 
highly ornamental; PoUanthes tuberosa is remarkable for the fragrance of its flowers, and 
Aloes for the bitterness of its juice. This, in an inspissated state, has long been employed 
as a cathartic medicine. It was known as such to Dioscorides, Galen, and Pliny, by  
the nameA/oe, which is very like the Indian name ebca of this drug. It has no doubt 
been loag an article of the Hindoo Materia Medica. By the Arabs, as Mesue and Avi
cenna, it has been described by the name sibbiir or sibr, who give fekra, (an rr/xpof), as its 
Greek name, and state that the best kind is obtained from Socotra, with Dragon’s blood. 
This is still the case, and Lieut. "Wellsted informs us it is there called layef. Some is 
probably prepared in Melinda, as also in Arabia, as Ainsli6 states that an inferior kind 
is brought to India from Yemen, but it may be first imported from the opposite coast of 
Africa. Some may be prepared on the west coast of India, as that which I procured 
in the bazars in Northern India, having some resemblance to Barbadoes aloes, is-said 
to come from Guzerat; and Mr. Malcolmson informs me, that in Madras they procured 
their aloes from Bombay, and found an extract of it of excellent quality for hospital u se; 
and ako from Salem and Trichinopoly. Browne, in his Natural History of Jamaica, 
describes two kinds of aloes as made in that island, one of which they call Soccotrine Aloes, 
from being similarly prepared, being the gradually dried j.uice of the cut leaves. The 
second and more abundant kind is an extract made by boiling the leaves cut into pieces, 
with a certain quantity of water, which, when of a proper consistence, is poured into 
gourds. Nothing could be easier than to cultivate the best kinds of aloes in many compa
ratively barren parts of India, and to prepare aloes equal to the best procurable elsewhere.

Many plants o f this family, like Agave and Bromella, are remarkable for the tenacity 
of the fibre of their leaves. Thus, Phormium tenax, orNew Zealand Flax, is well known
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as well for the great strength as the fineness of its fibre. It has been cultivated 
in New Holland, and might be so in North-western India, where Yucca gloriosa is 
quite at home. It grows well in Ireland, and also in the south of England, but the 
plants in the Apothecaries’ garden at Chelsea were killed by the severe frost of Jan. iy38. 
Sanseviera guineensis, or African Bow-string Hemp, a native for a great extent of the 
western coast of Africa, has been proposed as a substitute for the former, and its 
fibre is stated to be of nearly equally good quality. This is confirmed by the nearly 

■ allied Indian species oiSanseviera; S. Roxburghiana, (.?. zeylanica, Roxb. Corom. Plants, 
t. 42), Sans, moorva; Beng. moorba ; yielding it of a fine, and at the same time of very 
strong quality, fitted for bow-strings, fishing-lines, as well as for cordage, which indeed 
is made from it on the Coromandel coast. Dr. Roxburgh is of opinion, that the fine 
fibres, called China grass, are made from this plant, which he strongly recommends, 
as a profitable cultivation in sandy soils in Southern India; where the African S .g u i
neensis would itself succeed well. I see by the proceedings of the Agricultural Society 

jcif India, that my friend, Mr. Greenlaw, Secretary to the Marine Board, states, that 
It is proposed to try the fibre of S. Roxburghiana on a large scale for ropes.

181. ASPHODELEiE.

The Asphodelea are divided by Endlieher into the three tribes of Hpacinthea, Anthe- 
rkece, and Asparagece, with some genera allied to each of these tribes, as well as to 
Asphodeka in general. Species of all three tribes are found within the limits of the 
Indian Flora. Some, frequently referred to in the works of Oriental authors, are either 
natives of the Persian region, as Aluscari hotryoidcs and Hyacinthus orientalis; the latter 
found also in Barbary and the south of Eiirope, and abundant about Aleppo and 
Bagdad. This, as referred to as zuiibul-indi in some European works, appears to he 
the plant mentioned in Persian works in use in India, by the name soombul-farsce. It 
would be extremely interesting to have genuine specimens of these, as well as of the 
Flora in general of Persia, to enable us to recognize many of the plants which were 
introduced into Europe by way of Constantinople during the middle ages.

Sdlla, an ill-defined genus, has had several species separated from it. Dr. Roxburgh 
has described two plants, which he has referred to *he genus, S. coromanddiana and 
S.indica; the former is unknown, but is described by him as a native of the sand-hills 
of the Coromandel coast. It may be the same with S. polyphylla of Dr.Wallich, Cat. 
No. 5062, from the above locality. S. indica is mentioned as a native of the sandy 
shores of many parts of India. Dr.Wallich has inserted it in his Catalogue, No. 5062, 
by the name, S. Cundria, from Monghir, Saluen in Burma, and also from the Indian 
Peninsula, and which I have found at Rajpore, and in the jungles near Bihut, as well asiii 
the Kheree Pass, in 30* of N. latitude. In most points of structure, this species agrees 
with Sdlla marltima» now formed by Steinheil into a new genus, Urginea (S//ui/hi, 
Bindley, FI. Med.), with Anthericum fuga.r, &c.

Aspkodclus Jistulosus, grown in the Mussooree Experimental Garden i'roin European
seed,
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seed, closely resembles A .  c lava tus of Dr. Roxburgh, common in fields of cultivation 
in the N.W. provinces, and, as far southwards, at least, as Allahabad, flowering in 
February., There is in the Himalayas a magnificent species, A .  p y ra m id a lis , nob., 
(allied to A .  a lb u s), which I obtained from Pungee, in Kunawur. My friend, Dr. 
Falconer, writes ftie, that he has met with a species of O rnU hoga lum ,?  which the 
Cashmerians call P ru s te r ie n , with a scape seven feet high.
• In the Peninsula there are some species which have been transferred to various 

genera, as O m ith o g a lu m  and A n th e r ic u m , but which, by Dr. Wallich, are placed in 
P h a ld n g iu m , as P .  a la tw n . Cat. No. 5056, which extends into Lower Assam and up to 
Mon'ghir; and P . fa lc a tu m . Cat. No. 5057, which seems to be confined to the Penin
sula; with these maybe mentioned a doubtful species of C klorophytunit C .H e y m a n u m ^  

Cat. No. 5060, found in the same part of India. C hlorophy tum  is a genus found in the 
sduth bf Africa and in New Holland, to which Dr.Wallich has referred the foregoing 
plant, as weir as' another, which he has named C. Cat. No. 5059, which is
found in'Silhet and Nepal. All the Peninsular species will, no doubt, be fully eluci
dated by Dr. Wight, and the others by Professor Don, who has kindly undertaken to 
describe those in my collection.
, A lliu m  is  most widely-diffused, being found in Europe and the north of Africa, 

in the Syrian Region, in Siberia, China, and North America, and in the south at the 
Cape of Good Hope, and in Chili. The ordinary species are cultivated in the plains 
of India, as A ll'm m  C ep a , the onion; A .  sa tiv u m , garlic; A .  P o r r u m , the leek; 
A .  ascalom cum , the sh«Ulot; together with Dr. Roxburgh’s A .  tuberosum , which he 
compares with A .  sch a n o p ra su m , chives: some also in the mountains, as onions, 
which are particularly fine in Kunawur. In the Himalayas several new species have 
been found, as A .  lep tophytlyum , and a variety, or nearly-allied species, A .  lilac inum , 

nob., on Mussooree. A .  G ovan ia tium , c a ru le u m , and eliip ticum , which extend from 
Nfepal to Sirmore, and are likewise found on such mountains as Urukta and Kedar- 
kanta. The first, called d o o m  by the natives, I have also obtained from the Broang 
Pass, as well as from Peer Punjab A new p̂ecies, A .  lo n sis ta m n e u m , nob., has been 
obtained from Nako, in Kunawur.

Of the tribe A sp a ra g cee; Dia<,.ella, indigenous in Tropical Asia and New Holland, 
has the species, T ).n e m o ro sa , common in gardens in Southern India ; but Dr.Wallich 
also enumerates some specimens, (No. 5169, Cat. p. 239) as obtained from Nepal. 
D r a c a n a , a genus, found in the islands of the Indian Ocean, and southwards in the 
Mauritius, New Holland, and New Zealand, extends northwards into China, and 
along the Malayan Peninsula into Chittagong and Silhet; where are found, Z). sp ica ta , 

T>. tern iflo ra , and D. a tro p w p u rea  of Dr. Roxburgh ; and D. ensifoUa of Dr.Wallich. 
D .  H eyneana , Wall. Cat. No. 5151, may have been introduced into the Peninsula,' as 
no locality is given in the Catalogue, nor in Dr. Rottler’s Herbarium, wh.ere there 
are specimens apparently of this species. D r a c a n a  D ra c o  seems to be indigenous only 
in Socotra and the Canary islands ; perhaps, also on the west coast of Africa.

A sp a ra g u s ,

    
 



Aspliodelca.'] T H E  H I M A L A Y A N  M O U N T A I N S . 393

A sp a ra g u s , common in the temperate and subtropical parts of the Old World, 
has several species indigenous, both in the plains and mountains of Indian A .  offici- 

7ialis is known only in a cultivated state, in India as in Europe, and is probably 
indigenous in the Persian region, as it is the halyoon of the Arabs, and ndkdoun  of 
the Persians. Some species are peculiar to the Peninsula, as A .  J loribundus, divari~  

catus, and fa lc a tu s , with A .  acerosus, which occurs along the Malayan Peninsula, 
and to the eastward of Bengal. A .  ra c m o su s  extends from die Peninsula to the 
plains of N. India, where it is common in jungles, and highly ornamental, as* vrell as 
A .  adscendens, which is indigenous in N.W. India, and extends for a few thousand feet 
up the Himalayas. A .  C u r illm , found by Dr. Hamilton, in Nepal, extends to; Kemapn, 
and also to such mountains as XJrukta, Manma, and Simla:, allied to this is 
A . f i l k i n u s ,  nob., from the banks of the Jumna in the interior of the Himalayas. 
A . g ra c il is  and A .  u m h d la tu s , nob., are likewise found in those mountains,.

Many of A sphodekos secrete in their bulbs, either volatile oils or acrid prin
ciples, and these being in greater or less proportion to the rest of the herbaceous portion, 
several species have been employed as condiments, or as medicines. Though in 
the parts of Asia earliest inhabited, the A sp h o d e k a  are less abundant, yet many are 
mentioned by the Persian writers on Materia Medica, in consequence probably of their 
being indebted for their information to the Arabic translations of Greek authors. The 
onion, garlic, and leek, called in Arabic busl, som, and kon -a s , seem to be alluded 
to in the earliest parts of the Bible (Numb. xi. 12), as the names there used are very 
similar to these. All are cultivated in gardens in Iridia, as well as A lliu m  ascalom cm n  

and A .  tuberosum . The bulbs of A U k m  leptophyllum  are eaten by the Hill people, and 
the leaves are dried and preserved as a condiment. A lu sc a r i  m oschatum , s/xst/xoj of
Dioscorides, is literally translated b u sl-a l-ku e  by the Arabs. Squill has been most 
anciently and extensively employed, owing to the presence in it, both of a volatile 
acrid matter and a bitter principle, called sc iliU in : according to the dose squill 
may stimulate various functions, or act as an emetic. It is curious that in India 
a species very closely allied to the Mediterranean plant, and called Scilla  indica  

by Dr. Roxburgh, is substituted for the U rginea  or Sq u illa  m a ra tim a , and iskeel 

given as its Greek name ; the bulb is also used by weavers in preparing their thread. 
A sp a ra g u s  officinalis contains a peculiar principle, which by Vauquelin and Robiquet 
was called a sp a ra g in e : this has an especial direction to the urinary organs. The roots 
of A spai'ogus racem osus and of A .  adscendens are both used medicinally in N. India: 
those of the latter, conical in form and semi-transparent, are considered a good 
substitute for salep.

D r a c a n a  D ra c o , a native of Socotra and the Canaries, yields one of the kinds of 
dragons blood, d u m -a l-a k liw a in  ; one sort, probably that in tears, still continues to be 
exported from Socotra, as is stated to have been the case in the time of tlie Arabs. 
X a n lk o r r h a a  hastU is, or grass-tree of New Holland, appended to this order, yields a 
yellow gum-resin, which is sometimes imported into Europe.

3 E 182. P alm ace .*.
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182. PALMACE^.

Palms, important in the countries whwe they are indigenous, for their multiplied 
uses, have always been of particular interest to botanists from their peculiarity of 
structure. By Linnaeus they were styled the Princes of the Vegetable Kingdom, and 
Endlicher calls the class, of which they form .the only order, P r i n c i P e s . Palms, 
though they are not confined to, yet inhabit in the greatest numbers, the countries 
within the Tropics. In the southern hemisphere, “ one species is found in New 
Holland, in 34* S. lat. j” but “  in New Zealand, a species of A re c a  was observed by 
Sir Joseph Banks in about 38® S. lat.,” which is probably near the limit of Palms in 
the southern hemisphere (Brown); while Jubeeaspectab ilis occure in Chili. In the 
northern hemisphere species of S a h a l extend from 29® to 41® N. lat. in America; and 
in Europe, C h a m a r o fs  h u m lis  is found as far as Nice, between 43® and 44® N. lat. In 
Asia they do not extend so far, the east and west direction of the mountains preventing 
their extension northwards. R h a p h is  Jiabelliform is,yf\\h .C ham < E rQ ps e x ce h a , occurs in 
Japan, and P h c e n ix  d a c ty life ra t or Date-tree, is found in Syria, along the course of the 
Euphrates and Tigris; on the east, in the plains between Bagdad and Kermanshah, 
lat. 33® 9'", on the north, as far as Tekkred, lat. 34® 4(/; on the west it extends to 
Palmyra, lat. 34® 20'; and from that to the Syrian coast of the Mediterranean. From 
local causes it does not flourish at Aleppo, but is found still further north at Smyrna, 
which is in lat. 38® 25', and the most northern limit of the Date-tree.

Though abounding chiefly in hot and moist parts of the New World, they are pro
bably of the greatest value when flourishing as they do in the arid parts of Africa 
and Arabia, as well as of Syria; though commonly found in the plains in these 
countries,' they also occur in mountainous regions; as C ham arops huniUis in the 
most northern latitude in Europe; so the lofty C . M a rtia n a  occurs in Nepal at
4.000 feet, and P h c e n ix  h u m ilis , nob., is common in the Kheree Pass, at 2,500 feet 
above the level of the sea, in 30® of N. latitude with P im is  longifolia , wliich is the 
only one of the C m ife r a . found there at sd low an elevation. So B ra k e a  of Martius, 
the C orypha  dulcis of Humbol(ft, occurs in the temperate parts of New Spain at about 
4,400 feet, with oaks and pines; while I r ia r te a  (C eroxylon) andko la  is found in the 
Andes of Peru, at an elevatfon of from 5,400 to 8,700 feet.

The celebrated Martius, who, in his splendid work on Palms, has so fully eluci
dated both the systematic and structural history of the family, was led to infer, that 
tlie number of species scattered over the face of nature will be found to amoubt to
1.000 or more, from having observed, when travelling in Brazil, that particular species 
scarcely extend beyond very contracted limits. The illustrious Humboldt is also 
of opinion that great numbers remain to be discovered, but as only 175 are at present 
known, of which 119 are S. American, 14 African, and 42 Indian, it does not even seem 
probable that the present numbers will ever be doubled. Schow has justly observed, 
that such Palm-forests as those of S. America are not frequent in other parts of the

world.
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world. Africa and New Holland appear less favourable to this family, in Indiawe 
Tiave- several of the same species found in every part of that extensive empire. It does 
•not,however, appear to be the general rule, that families of plants are distributed in equal 
numbers, in al! parts of the world where the climate is favourable, but rather 
that they occur, for- reasons we cannot explain, in the greatest numbers in some 
particular country or region; and yet have their representatives in the form of a few 
genera or species in other,'and often very distant countries.

Palms, therefore,: will ho doubt continue to be found in the greatest numbers in 
the equinoctial parts of S. America and the tropical islands of Asia. In other parts of 
the world they are but sparingly distributed. T h r in a x  is found in the West Indies, 
iiivX S a b a l in N. America. On the west coast of Africa we have E lceis gu ineensis, 

M etro x y lo n , a C o i^ p h a , C alam us, and a species very nearly resembling the E la t t  or P hosn ix  

sy lvestris of India.- Ilyphcene C u c i/era  is found in Upper Egypt, and H .  coriacea, like 
it having a dichotomous stem, in Melinda on the east coast of Africa, probably also in 
Madagascar, where D r y p s is  is likewise foundi The other African Palms, as H yophorbe, 

•Latania, and an A re c a , are found in the isles of Bourbon and Mauritius. In New 
Holland, where S ea fo r th ia  and L iv is to n a  are indigenous, Mr. Brown remarks that only six 
Palms have been found, and of two of these, including L a ta n ia  chinensis, the fruc 
tification is unknown. He states it as remarkable, that no species of Palm has been 
found in South Africa, and that none were observed byM. Lechenault on the west coast 
of New Holland, even within the Tropic. He has further noted it as a remarkable fact 
respecting the geographical distribution of Palms, that E lceis gu ineensis, so common on 
the west coast of Africa, Cocos indica, which is indigenous to the shores of equi
noctial Asia and its islands, should be the only two species of an extensive section 
{C oco ina) of this order, that are not confined to America. The other African Palms are 
either confined to this continent or its islands, or exist also in India, but none of 
them have been observed in America, unless perhaps, E leeis , if A lfo n sia  oleifera of 
Humboldt should prove to be a distinct species of that genus.

The Palms which chiefly prevail in the tropical islands of Asia are Cocos n iic ifera  

and A reca  Catechu, the Cocoa and Betel-nut Palms; A r e n g a  saccharifera  (S a g u eru s  

R u m p h ii), the A n o u  of the Malays; S a g a s  R u m p h ii fa r in i fe r a , Gsertn), the Malay 
Sago' Palm; with R o ra ssu s  J iabe llifo rm is , C aryota  u r e n i^  C orypha  Titan, and others, 
together with species of C alam us, out of which several genera have been formed. 
Lodoicca Seychellarum , or Seychelle n u t, is confined to the Seychelle Islands, while 
'Za lacca  eduUs extends from Java along the Malayan Peninsula to Tenasserim, and 
to the shores of the' rivere Saluen and Attran, in Martaban.

Cocos n u c ife ra , and A reca  C atechu , are abundant in Ceylon, and in Bengal along 
the Ganges and Burhampootur, as well as also on the Malabar coast, where the 
common black pepper is usually trained on the latter, but neither of them flourish 
at any great distance from the sea. Of the Cocoa-nut Palm, Dr. Roxburgh states 
that several varieties, if not distinct species, are cultivated near the shoves of India.

' 3 E 2 The
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The genus A reca  we have seen extend as far south as 38® lat.; and though A .  C a te c h u  

is most abundant both in the islands and in India, A .  D ickso n ii, A .  tr ia n d ra , and 
A . g ra c ilis , three of Dr. Roxburgh’s species, are found, the first in the Malabar mountains, 
and the two latter in Chittagong. Colonel Sykes mentions an A reca  in the Dukhun, 
which he considers A .C a te c h u . Besides these A re c a s, there is in the eastern 
portion of Bengal H a r i m  caryotoides (W a U ic h ia , Hoxb. Corom. PI. 295; W rig h t ia ,  

FI. Ind. iii. p. 621), which is called C h ilp u tta  or B e l-p iit ta  by the natives of Chittagong. 
L ic u a la  is a genus of Palms found in the Moluccas and in Java, but of which one species, 
L .p e l ta ta  (Roxb.), occurs in the mountains between Chittagong and Burma.

C alam us is a genus, of which the species have little, if any thing, of the appearance of 
- Palms, being usually remarkable for theirweak and trailing stems, which often extend 
to a great length, and ascend the loftiest trees. They abound in the islands of the 
Indian Archipelago, as well as in the Malayan Peninsula; a few species are also found in 
Peninsular India, as well as in Tropical Africa. In India they chiefly abound in the 
forests of the districts of Chittagong, Lower Assam, and Sylhet, whence they extend 
along the foot of the Himalayas as far north as the Deyra Doon, where a species is 
found, which agrees well with the description by Dr. Roxburgh of bis C alam us R o la n g  ;  

but he states that he cannot take upon himself to quote any of the figures of Rumphius 
for the Indian plant, though, when full grown and divested of the sheath of the 
leaves, it resembles the common ratan of Malacca so much, that he has scarcely a doubt 
of their being the same. Until we are better acquainted with the Eastern, the Indian 
species may therefore be called C . R o x b u r g h ii .

In the Peninsula of India, B e n tin c k ia  is a Palm but little known; it was found by Dr. 
Berry on the Travancore mountains, and is known there by the Tamool name of C onda-  

p a n n a . C aryo ta  urens \% splendid Palm, which Rumphius, l.t. xiv. p. 64, describes 
under the name S a g u a s te r  m ajor, as being common in the Molucca islands, and which Dr. 
Roxburgh mentions as a native of the various mountainous parts of India, meaning, no 
doubt, of the Peninsula, where it is known by the Telinga name Jeeroogoo, and is the 
S chundapana  o iW a& Q A e, Hort.Mal.i. t. 11. • Corj/p/tu is found in Java, Bengal, Ceylon, 
ns well as in the Peninsula of India; C . um bracuU fera  is the Talipat, or great Fan Palm 
of Ceylon; C. U ta n  is a native of the Moluccas (Roxb. FI. Ind. ii. p. 178), and C. d a ta  

is a species indigenous in Befegal, and called there bujoor and bujur-batool. C . T a liera  

(Roxb. Corom. t.255 and 256) is likewise a native of Bengal, as well as of the Coro- . 
mandel coast, and is called in the former T a li and T a r a ;  Dr. Roxburgh remarks, that 
except when in flower or in seed, this Palm is scarcely to be distinguished from 
B o ra ssu s  J lahe llifo rm is . The latter is the Palmyra-tree of Europeans, and the T a r  of 
the natives of India, which is common in the islands of the Indian Archipelago, as well 
as in the Peninsula and southern parts of India, whence it extends northwards along 
the Malabar coast, and is described as almost the only tree seen on the flatter alluvium 
near the sea in Guzerat; it may also occasionally be seen as far north as 30®, or near 
Saharunpore.

Though
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Though Palms flourish most within the tropics, and few, as we have seen, extend 
beyond these limits, yet PheeniT  is a genus which only attains perfection in northern 
latitudes, and refuses to flourish in the south. Thus, P. dacty lifera , or the true Date-tree, 
forms the principal food of many of the Arabs, both in Arabia, Egypt, and the 
northern parts of Africa, whence it has been introduced into the south of Spain, and is 
cultivated at Bordighiera, in the south of France, on account of its leaves, which are 
sold at two periods of the year, in Spring for Palm Sunday, and in September for the 
Jewish Passover- It is common in Syria, and is the P a lm -tree  of Scripture ; it was 
probably the Palm earliest known to the Greeks and Romans, and was emblematic oi 
Judaea, as in the coin with the inscription of “ Judaea capta.” It is found in oases 
in the desert, as around Palmyra, supposed to have been so named, from Palma; 
that indeed seems only the oriental name translated, which isTadmar, supposed to be ? 
corruption of Tamar (from T a m r, a date), a city built in the desert by Solomon. From 
this it extends along the Euphrates to Bagdad and Bussora, and along the coasts of the 
Persian Gulf even to India, though it does not ripen its fruit well within the boundaries 
of the latter. By Mr. Gibson it is mentioned as being common from Chickly to Taptee, ir 
Guzerat; and it was in a flourishing state in the Botanic Garden at Saliarunpore. Othei 
species are, however, indigenous to, and flourish in, almost every part of India, as P  

[Elate, Lin.) sy lvestris, khujoor of the natives, which may be seen in almost every part o 
India. P . fa r in i f e r a  is a dwarf species found in the south in sandy situations, at littk 
iistances from the sea, as near Coringa; while P. paludosa grows only in the Sunder 
>unds of. the Ganges. These are, however, very moderate in stature, as is P. acauU s. 

another dwarf species, found in Behar, and which is very closely allied to, if, indeed, 
it be at all distinct from P. hum ilis , nob., which ! found in the Kheree Pass, in 30® o: 
N. latitude, and at an elevation of 2,000 feet, but where the climate is sufficient!} 
modified by local causes, so as to allow of the growth of other tropic-like plants, bui 
also with representatives of European genera, as a pine, P in u s  longifoUa, which is hert 
found alongside of the Palm.

Chanuerops hum ilis , often called P alm etto , as is sometimes the N. American Saba l, i< 
common in Spain and Italy, as well as in the N.of Africa. Cham arops M a rtia n a  is a 
new Himalayan species of this genus, of a slender̂ and elegant appearance, and forty 
or fifty feet high, which Dr.WalHch discovered in considerable abundance in Nepal, and 
thought it at first to be the Japanese C. excelsa, of Thunberg.

It has been said by Humboldt and Martius,- that wine, oil, wax, flour, sugar, salt, 
thread, utensils, weapons, and habitations, are aftbrded by the Palms; they are there
fore among the most useful and important of the plants in intertropical parts of the 
world. The young and tender leaves of several of the Palms, with their spatlies, mild in 
taste and nutrient in nature, have been used as articles of diet. Thus, O reodoxa {Areca, 

Jacq.) oleracea, or esculent Cabbage-tree, has the green top of its trunk eaten both raw 
and in a cooked state in the West Indies; so E uterpe  oleracea and edulis are likewise 
eaten in Brazil; in the Old World, the top of Caryota urens, and the unexpanded terminal 
bud of the Cocoa-nut tree form a delicate article of food, so also, probably, do those of

manv
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many other species, as of the N e c b o n g  and P a co o  beendoo in Sumatra (Marsden, p.77); 
though in others the juices are too astringent to render them fit for this purpose. The 
sap of many species being very-abundant, at the same time that it is mild, demulcent, 
and saccharine, is collected by the natives of different countries, by wounding the 
spathe, and drank in its recent state as a refreshing beverage: such is the case 
with the sap of Cocos n u c ife ra , A r e n g a  sd c c h a r ife ra , C aryo ta  u r tn s ,  B o ra ssu s  J labeU i-  

■ fo r m is ,  P h x n ia :  s y lv e s tr is , and others, as well as with what is called the milk of the 
cocoa-nut. The saccharine principle is, however, so abundant in the sap of some 
species, that boiled down, it yields an excellent sugar, not to be distinguished from 
that of the cane, but which is commonly called jaggery, a name derived probably from 
the same source as s u g a r .  A re n g a  sa c c h a r ife ra  is in Java and Baleya employed in 
making sugar; its sap is boiled down to syrup, and then allowed to concrete, but it 
always retains some degree of moisture ; the best is of a yellowish colour, but the 
inferior kinds, called s a c c h a m m  n ig ru m , which are blackish-coloured, are commonly 
mixed with the muscovados of the cane. The sap of the cocoa-nut and of C a ryo ta  

u re n s  are also, in some places, boiled down for a similar product; but P h c c n ix  sy lv e s tr is  

is the only one much employed for this purpose in India, as on the Coromandel coast, 
in Guzerat, and in considerable quantities, especially of late years, in Bengal, whence 
it has been imported into England. Dr. Roxburgh describes the juice as being extracted 
in the cold weather, and that each tree yields from 120 to 240 pints; every twelve pints 
or pounds is boiled down to one of g o o r  o v ja g a r i , and every four of g oor yields one of good 
powder sugar, so that the average produce of each tree is about seven or eight pounds 
of sugar annually. Date sugar. Dr. Roxburgh adds, is not so much esteemed as cane 
sugar, and sells for about one-fourth less; he states that at the time when he wrote, a 
hundred thousand hundred-weight of date sugar was made annually in Bengal.

The secretion of sugar being so abundant in the sap of some of these Palms, it would 
be interesting to ascertain to what purpose it is applied in the economy of the plant, 
whether going to its nourishment, or to the formation of other secretions, similar in nature, 
as, for instance, fecula, which is stored up in such large quantities iu many of them, and 
in some of the same species which yield sugar. Sago meal, is obtained chiefly from 
S a g u s  R u m p h ii  (S a g a s  sp inosus, ffumph. i. p. 75), and is the kind which the Malays 
are said to prefer; granulated sago is made from S a g u s  (iyiermis, Roxb.) la v is ,  

Rumph. i. p. 76. Pearl sago is said to be granulated and bleached at Singapore, 
where it is brought from the islands in which it is grown.

A r e n g a  sacch a rife ra  [S a g u e ru s  R u m p h ii , Roxb.), G o m u to  of Rumphius, i. t. \Z , 'A n o u  

of Marsden, and E jo o  of the Malays, also yields sago, as well as sugar, palm-wine, and 
black fibres for cables and cordage, all of which makes it highly valuable, and desirable 
for cultivation in low situations, near the coasts of India. C a ry o ta  uren s yields, in 
India, farina, equal to the best sago (Roxb.) ; aird P/m’;?i.r/ari«i/era, a dwarf species 
of the genus found on sandy hills, at a short distance, from the sea near Coringa, 
also contains farina in its stem, which is used as food by the natives in times of 
famine.
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The constituents.of-the sap being such-as may easily-be made to undei^o the 
jrmentative-processj .we find, that, instead of being ,boiled down- to procure sugar, it is- 
Udwed to undergo the vinous fermentation, when it forms palm.wine, often called 
oddy, from ta rree \ This being afterwards distilled, yields the spirit called a r r a c k , from 
.he Arabic the general term for. spirit. 'Hie true Date-tree, P h c e m x  dac ty -  

life ra , is the species which- was first known in Europe to have been thus employed, - 
but the fruit being injured when the sap is drawn off, it is probably less frequently so 
employed than others. . In India, P h o en ix  sy lvestr is or k k if^ o o r , commonly called the' 
Date-tree, yields palm wine in great abundance, as does B o ra ssu s  J iabelU form is, the 
ta r  of the natives, whence ta rree , which has been corrupted into toddy. It is called 
P a lm y r a  toddy in Guzerat. C a ry o ta  u re n s  yields an immense quantity of toddy  or 
palm wine—Dr. Roxburgh states, at the rate of one hundred pints in twenty-four 
hours, during the hot season. A r e n g a  sa c ch a rife ra , so often mentioned, was called 
P a lm a  indica v in a r ia  by Rumphius; and M e tro x y lo n  v in ife ru m , the R a p h ia  of Pah de 
Beauvois, has its specific name from yielding the same product on the coast of Africa.

Abounding in demulcent and saccharine juice, the fruit also contains the latter principle 
in some species, as in the Date, which being esteemed as one of the most agreeable, at 
the same time that it is one of the most nutritive of fruits, forms a considerable article 
of commerce from Africa into Europe. The fruit of other species, as that of P . f a r i -  

n ife ra , h u m ilis , and acauU s, though small, is likewise eaten. Za la cca  eduUs, found in very 
different climates, has a pulpy and juicy covering to its seeds, which is much sought 
after and eaten by the Burmese. The fruit of B o ra ssu s  JiabelU form is, called tu r-goo l, 

is also eaten, as is that of in Nepal.
Oil is also yielded by some of this family, but only by the tribe called C ocoina , 

which is distinguished by the originally trilocular putamen having its cells, when 
fertile, perforated opposite to the seat of the embryo, and when abortive indi
cated by foramina coeca. (Brown). Of these, the Cocoa-nut, hindee or nu.v ind ica  of 
Avicenna, is cultivated in many parts of the Indian islands, for the sake not only of 
the sap and milk it yields, but for the kernel of its fruit, used both as food and for 
culinary purposes, and as affording a large proportion of oil, which is burned in lamps 
throughout India, and forms also a large article of e^ort to Europe. E I c e is  gu ineensis, 

or the Oil-palm, M a b a  of the natives of the Congo, and common all along the coast of 
Africa, and A lfo n s ia  o le fe r a , a native of S. America, so nearly allied to the former, as 
to be thought identical by some authors, also yield oil. Wax, or rather a mixture of 
wax and resin, is another product, secreted on the outer surface of the stem, in the 
spaces between the rings resulting from the fall of the leaves, of I r ia r te a  {C eroxylon )  

andicola.

Besides these valuable products, almost every part of Palm trees is made use of in 
many countries; the stems for many of the purposes of timber, the leaves, especially 
those of C o ry p h a  T a lie ra , for writing on; oi, B o ra ssu s  J iabelU form is, for making punkhas ; 
of C orypha  u m b ra cu U fera , for thatching. Baskets, &c. are made with the leaf-stalks of

the
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tbe Date tree in Egypt; so, in India, baskets and boxes, mats and punkhas, are made 
with the leaf-stalks of the K h u jo o r^ or P h o e n ix  s y lv e s tr ii. The fibres of the capsulai 
covering of the cocoa-nut it is well known are extensively employed for cordage 
so also are the black horse-hair like fibres, called ejoo, surrounding the petioles of thi 
leaves of A r e n g a  sa c ch a rife ra , or the G o m u to , for cables and cordage. Can^ an( 
ratans, the stems of different species of C a la m u s , as of C alam us R o ta n g , ru d en tu m , v eru s  

and of others, form considerable articles of commerce. They are exported from th( 
valleys along the foot of the Himalayas into the plains, though the species yielding 
them are not well known.

An astringent principle is secreted by several of the Palms, as even in the Date tree 
where the spathes are employed as astringents by the Arabs, also in A re c o t or betel-nuts 
the foJU l of the Arabs, so much chewed with the leaves of the P a n  { P ip e r  B e te l) , and i 
little lime; the Malays chew sliced pieces of the nut of the Pinang, or A re c a  o kracea  

with their betel. The nuts of A reca  D ic k so n ii , tr ia n d ra , and g ra c ilis , are used in Silhe 
as a substitute for those of A .  C a tech u , as are those of A .  g lobu lifera  in the Moluccas 
The resinous reddish-coloured substance, called dragon’s blood, dum ^a l-a kh w a in , w< 
have seen, is produced in the isle of Socotra by D r a c a n a  D r a c o ;  but in Sumatra anc 
the Malay islands, varieties of a similar substance are yielded by C alam us D ra c o . Ai 
exudation of a resinous nature, called m o ku l, is slated by Arabian authors to b< 
produced by the tree called D o u m ; but here the same name appears to be applied t< 
very distinct substances.

Useful and important as are these Palms, their introduction into new situations 
may not readily engage the attention of cultivators, as they are of such slow growth 
but as this objection applies equally to all trees grown for timber, it will be bu 
of secondary consequence to those who look to the permanent improvement of thei 
estates. For such purposes the Cocoa-nut and Areca-nut Palms are most important ii 
the warm and moist parts of India, especially in the vicinity of the sea, but th' 
other species of Palm, which have been mentioned, as yielding useful products, may b 
found equally suitable to different localities. .The A re n g a  saccharifera , or i h ^ G o m u t  

of Rumphius, yielding palm-wine, sugar, sago, and fibres for cordage, is probably on< 
of the most important, especiall3fon wet and marshy grounds in southern latitudes 
E liE is  gu ineensis, or OU Palm of the west coast of Africa, might no doubt be success 
fully grown on some of the coasts of India ; P h c e n lr  f a r in i fe r a  yielding farina fit fo 
food, is suited to dry and sandy plains, while P .  sp lvestr is , yielding sap and sago 
succeeds well in almost every part of India.

183. JUNCACE^.
Juncaceoe, so named from J u n c u s, the Rush, have been considered as related both to 

petaloideous and glumaeeous M onoco ty ledons; Mr. Brown has remarked, that they are 
intermediate between B estiacetz and Asphodeleee. Eodlicher confines the true Juncacece  

to L u z u la ,  J u n c u s, N a r tk e c iu m  and P r io n u m ;  considering the others, such as F lage llaria , 

X e ro le s , K in g ia , and others, as allied genera.
The
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The genera J u n c u s  and L u z u ta  are Jound in ttie cold and temperate parts of the 
northern hemisphere; a few species of the former occur in tropical regions, and of t|ie 
latter in extratropical S. America. N a r th e c m m  is found in both Europe and N. America, 
and P r io n u m  at the Cape of Good Hope. In the Himalayas, eight species of J u n c u s  

have been found, of these, J .  m em branaceus, and J .  leucom dus, are new species from 
Pungee and Soougnum in Kunawur, and J .  ku ca n lh e s  from Shalina; J .  D o n n ia n u s , nob., 
is a new species, allied io  J .a r t k u la t u s ,  from Mussooree, is common all
along the Himalayas, as is, in moist situations, J .  g la u eu s , a species of Northern and 
Central Europe. J .  b u fo n iu i, coraimon throughout the northern hemisphere, is found 
both in Kunawur, near Lippa, and on the southern face of the Himalayas, also in the 
plains of India, near Delhi, and along the Doab. J. ind icus is another species which 
occurs in moist situations on the plains of India, and which I found near Ilazaribagh.

The only species of L u z u ta  is from Lippa in Kunawur, where L .  sp lca ta  is found, a 
species of the mountains of the north of England, Scotland, and tiiroughout Europe, 
reaching as high as 71® north latitude, and which likewise occurs in the Caucasus and 
Altai mountains; the present locality is 11® more to the south than any station pre- 
^ously recorded for this plant, (v. Prof. Don. Proceed. Linn. Soc. 1. p. 9.)

F la g d ia r ia , of which the common species, F . ind ica , is found in Tropical Asia and 
New Holland, has this species in the Malayan Peninsula, and extending up to Chitta
gong andSilhet; a new species was found in Penang and Singapore by Dr. Wallich, 
and another, in Java, by Dr. illume.

The J u n c e a , or true rushes, are insipid and inodorous; several are employed for 
mechanical purposes only, as the common rush for making mats, baskets, and the 
bottoms of chairs, while the pith is employed for the wicks of rush-lights. Juncuii 

effusHS, which is the common European species, is, according to Thunberg, culti
vated in Japan for making floor-mats; J .  g la u eu s , a European species found in the 
Himalayas, and closely aliiedTo might be employed for all the purposes of
the common rush.

1 8 4 . B U T O M A C E iE .

B utom aceo’, allied to the equally marshy Alism acea:, contain but few genera; as 
H p d ro c ld s , in Brazil; L u n n o c h a r is , in the West Indies and equinoctial South America; 
with B u to tn u s  in the Old World. B .  u m b d la tu s, or Flowering Rush, the species best 
known, common in moist situations in Europe, e.vtends also to the plains of India, 
where it was found near Bojpoor by Dr. Hamilton, subsequently as M. De Caisne 
has shewn me by M. Jacquemont in the North of India ; by Dr. Falconer near Loodi- 
anali, and likewise in lakes, with V illa rsia  nyntphceoides, in Cashmere. Another species,
B .  lanceolatus, Roxb. { B .  latlfoU us, Don), is very common in the N.W. provinces of India, 
extending from the Turrai of Nepal as far as Saharunpore, where it flowers in the 
rainy season. L b n n o d ia r is  is milky, and B u tu m u s  is acrid. Of the latter, the Euro
pean species has been employed in medicine, and considej ed deobstruent.

3 F 185. A l ism a c e .x.
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185. ALISMACEa:.
Tile AlismacM, like the foregoing order, consist of plants found in water, or imnoist 

situations, and like them, both in temperate and tropical climates. AUsma and Sagit~ 
taria, well known European genera, are found in the hot parts, both of the Old and of 
the New World. D m m sm ium , Juss., has one species in Europe, and the other 
{Actbiocarfus, Br.), in Eastern New Holland. Alisma extends from Europe to India, 
whence two or three new species are enumerated by Dr.Waliicb, as having been 
found by Dr. Hamilton along the foot of the Himalaya. Alisma Piantago and Sagittaria 
sagittifolia, species common to Europe and N. America, I have obtained from near the 
Dul or Lake of Cashmere ; the former also from the Deyra Doon and the Himalayas, 
while the latter is common in every part of India, and S. obtusifolia in the southern 
parts; wliere S. cordifoUa, Roxb. {Alisma Hamiltnjmm, Wall.), which I have obtained 
in the Deyra Doon, also occurs.

The JuNCAGiNEJE, sometimes separated into a distinct family, and placed near 
Aroide<e, are by many botanists considered only a section of Alismacea. Like these they 
are found, though sparingly, in marshy situations, in most parts of the world, L i l ( ^  
in New Granada, Tetrondum  in the Straits of Magelbaens, Scheuchzeria in Europe 
and North America, but Triglockin, the most numerous in species, in all parts of 
the world. T. pabistre, the most common species in Europe, is also the most, widely 
diffused, being found in N. America, in Siberia, in the Altai Flora, in Kunawur, as 
well as within the Himalayas, on Kedarkanta : at least the species which I obtained 
from this locality, and named T. himaknse, can scarcely be distinguished from Euro
pean specimens of T. pahistrc.

The fleshy rhizoma of some species of this family is eatable, and one species of 
Sagittoria is said to be cultivated in China for food. (Lindley.) My friend. Dr. Falconer, 
writes me, that in Cashmere also, the natives collect the foots of a species of Sagittaria, 
and employ it as an article of diet, or as a substitute for salep. The rhizoma of Alisma 
Plantagn, possessed of but little sensible property, has been vaunted both in Russia 
and in America for its sedative and antispasmodic powers, and as a remedy for 
hydrophobia, but its virtues hav?never been proved.

186. C O M M E L I N A C E iE .

The plants of this family were placed in Junccce by Jussieu, but Mr. Brown stating 
that they agree better with Pcstiacece in the structure of the embryo, and in their 
sheathing leaves, formed them into a distinct order. They are found abundantly in 
intra-tropical parts of the world, prevailing chiefly in the rainy season, which is 
well suited to their lax habit and delicate texture. Endlicher has briefly stated, 
that in tlie Eastern hemisphere they extend from the tropic of Cancer to 35° of S. lati
tude ; but in the Western hemisphere, and the islands of Eastern Asia, they extend 
to 40° of N. latitude. They are abundant within the limits of the Indian Flora, and

extend
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extend to the most northern parts, as 31® of N. latitude, from the prevalence'there 
of the rainy season, and likewise to the Himalayas, where a few species are found 
during the same period of the year.

About fifty species, referred to the genera CmmdinQ, Aneikma, Tradescnniia, and 
Cyauotis, are enumerated as having been found in India; but from the imperfection of 
collections, there is great difficulty in identifying the recent with some of the earlier 
discovered species, so that all require the careful examination of any Indian botanist, 
who has opportunities of seeing them in a living state. In the northern parts of the 
Doab only a few species arefound.in the rainy season, and these appear to be identical 
with species indigenous in Bengal and the Peninsula, such as Commdina communis, 
bengiilensis, &c., with Tradescantia axillaris; Commdina obliqua, Don, found in Nepal, 
occurs also at Mussooree, and a new species of Tradescantia, T. radicans, nob. In Nepal 
are also ioua^ Aneikma hispiJa and radicans of Don, with his Cyanotis barbata. This 
genus is distinguished by tJie outer sepals being connate at the base, the three inner 
peCaloid, with the claws united into a tube, into which the stamens are inserted, and of 
the two ovules in each cell, one is erect and tlie other pendulous. Commelina 
scapifloru, Koxb., which appears to be Aneikma longifoHa of Wallich Cat. No. 5213, 
extends all along the Himalayas from Silhet to Manma, and is also found in the 
Kheree jungle, as well as at Mussooree. As this plant does not agree with the 
characfer of any of the genera, I have formed it into a new genus, which, in ci.>n- 
formity to the example of Dr. Wallich, in instituting his genus Kurrhnia, I have 
named Murtiannia, in compliment to Murdan Aly, a plant collector and keeper of the 
Herbarium at Saharunpore, who collected many of the plants described in this work, 
and who had acquired a remarkable tact and quickness in detecting new plants, as well 
as in remembering the characters by which genera and families are distinguished, 
so as to be able at once to arrange a new discovery in its appropriate place.

Cummelina tuberosa is cultivated, and its tubers eaten by Chinese (Lour.) ; Alurdunnia 
scapijlora, mooslee seah, has some repute in Hindoo Materia Medica.

MURDANNIA.
pL-rigonii exterioris foliola 3  cMyciiia persistentia, interiova 3  petioloidea, scssilia ])crsistentia. S ta

mina 6, filamenta om nia barbitta, apice in connectivuiii dilatilfiini, antliLTa' 3 fertile^ loculis paralkli;,, 
3 diitiirmes vassae.

M. .scupijlura. 'i’ab. 95, fig- 3__Hal). Klierce jungle and M lisrooi-cc Hills.

187. NAJADE.E on FLUVIALES.
The Nojadece or Fluviaks, as they are called by different botanists, are aquatic 

floating plants; cellular in structure, and transparent in nature. They are grouped 
together from resemblance in general appearance, ratlier than from identity of charac
ter; neither are they very closely allied to any other order, except in some respects to 
AroidecB. They are found in the current of flowing, or floating on the surface of stagnant 
water, and in jestuaries of the sea in all climates. The species found in India are one 
or two of each of the genera Najas, CauUnia, Ruppia, Zannichelia, with several species 
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of P otam ogeton , or Pond-weed. The last is extensively diffused througnout the world, 
the others are found both in Europe and N. America; but N a ja s  in the former only. 
N .  dichotom a is found in Bengal, N .  sp inosa , Wall, Cat. No. 5182, found by Dr. 
Hamilton at Paingti, to the east of Bengal, is very closely allied both to N .  m a jo r  and 
to N .  m a r in a . C auU nia  ind ica  is found as far south as Travancore; and a species, so 
named, but different from the Peninsular plant in Rottler’s Herbarium, was found by 
Dr. Hamilton. The former may however be seen in the East-India Herbarium,Wall. Cat. 
No. 518&, but marked, apparently, by a change in the label C hara  hlspida, while this 
plant, or at least one of the same genus, is placed in No. 5183, and labelled C aulin ia  

ind ica . C. ? Wall. Cat. No. 5184, found to the eastward of Bengal, occurs
also as far north as Saharunpore, but its genus is still doubtful.

Species of Zam ncheU a  are also found in India, as may be seen in the East-India 
Herbarium, No. 5186, procured by Dr. Hamilton from Onaula; and also, No. 5190, 
where it is mixed up with the plant named C h a ra  f ie t id a , found near Pangri. R u p p ia  

is also found within the limits of the Indian flora, as there are numerous specimens in 
Dr. Rottler’s Herbarium, under the name, however, of Zann ickelia  indica.

P o tam ogeton , as mentioned, is the genus most numerous in species, and also most 
extensive in distribution, being found in the stagnant and running waters of hot, cold, 
and temperate parts of the world. Species of Pond-weed are found in every part ol 
India, and some of the same species in the northern as in the southern parts .of the 
country, as P o tam oge ton  tuberosum  and P. in d ic u m ; the latter of which, however, differs 
but little from the European P .  n a t a m ; a second species is -not to be distinguislied 
from P .m a r in u m , nor another from P .  ru fescen s (J iu ita n s .)  P .  c rispus is found in the 
neighbourhood of Saharunpore, and P .  h e tero p h y llu s occurs in the Himalayas, in the 
vicinity of Dhargaon, on the northern face of the Choor mountain, as well as in the 
plains of India. But all the species require examination and comparison with each 
other and with European specimens in every state.

The several plants of this family, bland in taste and mucilaginous in nature, are not 
possessed of any active properties which would make them useful as medicinal agents; 
but some of the Pond-weeds, especially P .  tuberosum , called s im a l, is much employed in 
North-western India in the process of purifying sugars

188. PISTIACEiE.

The small order of P is tia e e a , called also L e m n a c e a , or the Duckweed tribe, contains 
but two genera, P is tia  and L e m n a : these are floating and stemless plants, and as 
simple in organization as i'ae  F lu v ia le s , but in fructification they resemble A r o id e a ;  in 
fact, P is t ia  has the spadix of that order, but with only two flowers, and in the arrange
ment of Schott forms a tribe of that family. L e m n a , which is considered as a reduced 
aroideous plant by Mr. Brown, is placed by Endlicber at the end of F lu v ia le s ; but the 
two genera are very closely allied, and form a very natural order, which will serve to 
connect others. It is curious that the Hindoos, who have shewn themselves in many

things
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things an ooservant people, havê  like Linnaeus, seen the affinity of P is t i a  to L e n m a ,  

though the correct anatomy of these plants was known to neither; they call the former 
p a n a , and t h e  la tte r  noonya p a n a , o r  sm a ll p a n a . P is t ia  S tra tio tes is found flourishing 
in the rainy season in every part of India, that is, from the Peninsula to the neighbour
hood of Saharunpore, and is also said to occur in the West Indies.

l e m n a , found in ditches and ponds in the cooler parts of the world, occurs also in 
similar situations in the cold weather months, both in the southern and northern parts of 
India. Three or four species have been described by Dr. Roxburgh ; more will probably 
be found, and require a careful comparison with European specimens to ascertain their 
identity or difference.

189, AROIDEiE.

The A ro id ea , named from the genus A r u m , consisted until lately of only a few 
other genera, as C a la d iu m , C alla , D ra c o n tiu m , O ro n tiu m , and a few others, which have 
now been removed to different families. Schott having submitted the whole of the 
well-known species-to careful revision, has, in the Meletemata Botanica, divided the 
old into a number of new genera, of which the names are adopted in this work. The 
Aroidece, distinguished by having their flowers on a spadix, and supported by a spathe, 
have occasionally united with them, the genus A co ru s, which has the scaly rudiments 
of a perianth, as well as P is tia , which is, in fact, a reduced aroideous plant.

Some of the A ro id c a  are arborescent, or cling to trees by aerial roots, but the 
majority are herbaceous in nature, and loose in texture, with a colourless or milky, 
generally acrid juice. They abound in tropical parts of the world, but like many other 
families of such a distribution, a few species extend to higher latitudes both north and 
south, especially as they require only a few months to bring tliem to perfection. They 
are, moreover, furnished with tubers or rhi2omes, which from their underground situ
ation are easily able to bear the vicissitudes of temperature; thus A r u m  m a cu la tu m  is 
found in every part of the British isles, and C alla p a lu s tr is  extends even to 64® north, 
where it inhabits moist situations in Southern Lapland. R ic h a rd ia  {C a lla ) JE th ioplca  

is found at. the Cape of Good Hope, and G y m n o sta ch ys in Eastern extratropical New 
Holland. In America, according to Humboldt, Jis quoted by Dr. Bindley, their 
principal station is on the submontane region between 1,200 and 3,600 feet of elevation, 
where the climate is temperate, and the rains abundant; in the Andes, P o th o s  (now 
A n th u r iu m )  p ed a tu s  and P .  q iiinquenervius, are found at an elevation of 8,400 feet. In 
the Himalayas, P o th o s  (now S d n d a sp u s)  officinalis, extends to elevations of 2,000 
feet in the Kheree Pass in 30® of N. latitude; and species of A riscem a  are common 
in Nepal on Sheopore, &c., as well as on Mussooree, and other parts of the Himalayas, 
at 7,000 and 8,000 feet of elevation, but chiefly in the rainy season.

The species found in the plains of India, and chiefly in the southern parts, have 
been formed into the genera C ryp to co ryn e  (including the Indian species of A m b ro sh iia  

of Roxburgh), T y p h o n h im  { A r u m  triloha tum , orixense, &'c.), A nto rp h o p ka llu s  { A r u m  cam -

p a n u la lu m ).
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p a jm la iw n ), H om alonem a {C a lla  occulta  and ar.omatica) .also, P o tko s t a n d e m ,  with many 
• ŝ pecies formerly of that genus, which have now been transferred-to ^ in d a s p u s ;  and also.

which includes L .  a c u k a la , . \M m „  and of Roxburgh. The
species of Colocasia, including tItmw Co/ocasw .and nym phaifoU ay are cultivated in every 
part of the plains of India, as well ia the north as. in the-southand 
extends in a wild state even as far northas the Klieree jungle. R em usa tu i { A r u m , Roxb.) 
n iv ip a ra , stated by Dr. Roxburgh to be' a native of Malabar, exists also in Nepal, 
having been introduced by Dr. Buchanan from the latter into the Calcutta Botanic 
Garden, where it produced annually in the rainy season abundance of the bulbiferous 
radical spikes, by which the plant is readily propagated. I have seen it in the same 
state at Mussooree in the rainy season, and afterwards producing the leaf of an A r u m ;  

Dr. Buchanan describes it as bearing in-Nepal the common flower of the genus.
In the Himalayas the different species of A r u m  obtained from Nepal, and described 

chiefly by Dr.Wallich in Tent. FI. Nep. and PI. As. Rar., have been formed into the 
genus A r i s a m a ; A r i m m a  m u l t i c a r in a t u m , ' ' ^ ^ .  Ic. ined. 1180; an A r u m  c o sta tw n  

FI. Nep. ? extends also to the Suen Hills. A r u m  g u tta tu m  is now S a u ro m a tu m ,  

and Thoyjisonia N epa lensis is formed, with A r u m  bulb iferum , into the genus P y th o n iu m ,  

and is found as far north as Nagkanda, and about an elevation of 8,000 or 9,000 feet. 
Some other species of the genus, as A .  h a s ta t im  and in signifo lium , and others, are 
found at Mussooree. A species of this family is cultivated in almost every part of 
the hills, and appears to belong to the genus Colocasia, but my specimens are imperfect.

AcoruSy sometimes formed into a distinct order, called Acorace<z, is at other times 
united with, and forms a section of, Aroidecc. The species are few in number, but 
widely diffused. A c o ru s  C a lam us, the best known, like many other aquatic plants, 
occurs both in Europe and India. I have found it in many places in the Himalayas, 
it was found in Nepal by Dr.'W'̂ allich, Rheede figures it from the Malabar coast. It 
has been supposed by many to be the C a la m u s  arom aticus of ancient Materia Medica, 
but without sufficient consideration, as the two are described separately by Dioscorides, 
and Arabian authors give ahoron as the Greqjc synonyme of w uj, which is the b uck  

(Sanscrit vucha) of the Hindoos. Under this name I obtained the roots of this 
plant, which continues, on accounrtjf its aromatic qualities, to be extensively employed 
in Eastern medicine, and which I frequently prescribed successfully to natives in India, 
in conjunction with bitters, especially the seed of C a sa lp in ia  B o n d u cd la , as a cure for 
the ordinary agues of the country.

The Aroidece abound in an acrid principle, which is volatile in nature, and therefore 
dissipated by heat; being soluble in water, it is also removed by washing, and easily 
separated from the fecula with which many of their tuberous roots abound, Hence 
several have been employed as articles of diet from very ancient times, as Colocasia 

a n tiq u o r im , mentioned by Herodotus and Theophrastus, and remarkable as an Indian 
plant, cultivated in Egypt, and now in most parts of the south of Europe. The roots are 
without acrimony, as is the case with many other long cultivated plants. They are

universally
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universally cultiva^ Ih India, and-known there under the names of and g t jg k e .

whiek-Dr. Roxburgh *cohsiders'only a variety of C . a n tiq u o ru m , 

is but rarely cultivated .in' Bengal. ■'A r u m  in d k u m , m an-kuchoo  'm a 7 i-g u r i of the 
Bengalese, is a species much cultivated about the huts of the natives for its esculent 
stems'and small pendulous tubers. -jirMW ta m p a n u la tu m ; n o w  A m orp fiopha llus, O l  d (  

the Bengalesê  and which deserves to be called the'Te/wgfl pota to , is also much culti
vated, especially in the northeni Circars according to Dr. Roxburgh, where it is highly 
esteemed for the wholesomeness and nourishing quality of its roots. In the Himalayas, 
the species which I have called Colocasia h im alensis, forms the principal portion of 
the food of the Hill-people ; so Colocasia viacrorh izon  and esculen tum , forming the T a i'a , 

T a k a , T a y a , n n A  K o p e k , and cocoa-roots, eddoes, and yams, of the Pacific and other 
islands, yield a considerable portion of the food of the inhabitants. The stalks and leaves 
also of some of the species are eaten in many placesthose of A tix m  sa g ittifo liu m  are 
said to be ca\lQ d chou C a ra ib e ; so also in the south of E u r o p e , A r isa r tu m  v u ig a re , nnd  

A .  D ioscorid is, which is perhaps only a variety of .4. i ta licu m , are occasionally eaten; but 
even A r u m  m a c u la tu m , and other acrid species, deprived of their acridity, are sometimes 
made to yield food in times of scarcity. Some of these, however, from their acridity 
and irritating nature, have been used asvesicatories, has been used
medicinally even from the time of Hippocrates; T y p h o n iu m  orixense  having exceed
ingly acrid roots, is, when fresh, applied in India by the natives in cataplasm, to discuss 
Dr bring forward tumors; Dr. Roxburgh pronounces it to be certainly a most powerful 
stimulant; other species are likewise employed, as . 4 . Roxb., (m a c ro k h o u ,  

Ainslie). The plant called by the latter Dr<i!co«riw7n p o ly p k y llu m , is exhibited inter
nally when its acrimony has been subdued,‘ it is considered antispasmodic, and is also 
said to be useful in asthmatic cases. An emmenagogue is said to be prepared froni it 
in the Society Islands. Scindaspus ojjichialis, g u j-p ip p u l of the natives, forms an article 
of considerable repute in Hiildoo Materia Medica; it is described as acrid, diaphoretic, 
and anodyne, but the statements of authors differ on the subject.

190. TYPHACE^.

T y p k a c ea , or the Bull-rush tribe, are sometimes ufiited with P a n d a n a c e a , and sonie- 
:imes made a section of A ro id e a , but are now kept separate from both by most botanists. 
They are found chiefly in the marshes and ditches of the temperate parts of the northern 
lemisphere, but like many other aquatic plants, they occur also in various parts of 
he world. T y p h a , common in Europe and N. America, is found also in the West 
bdies, S. America, and N. Holland. T . elephantina , and the species, which Dr. 
tloxburgh identifies with the European T . a n g iis tifo lia , are found in the most southern, 
IS well as in the northern, parts of India, the latter species is found in Siberia, in the 
Tauro-Caucasian region, and also in New Holland; Mr. Brown inquires whether it 
36 identical with the species found in St. Domingo. S p a rg a n iu m  is found in most parts 
)f the world, as in Europe, N. America, and New Holland, (indeed, the same species,

S . anguslifoU um ,
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S . angustifo lium ^ occurs both in N. America and in New Holland). It had not hitherto 
been found within the limits of the Indian Flora; but my friend, Dr. Falconer, writes 
me that he has found a species in Cashmere, which he has named S . c a r in a tu m .

The pollen of T y p h a  being abundant, is collected and made use of as an application 
to ulcers. Mr. Salisbury recommends the leaves of T y p h a  la tifo lia  as a substitute for 
rushes, in making matting, baskets, &c., those of T .  e lephan tina  {p u te r a ) , and of
T .  angustifoU a  (reree ), are employed in Northern India for makins- mats.

,91. PAJVDANACE.3E.
The P a n d a n a c e a , or Screw-pine tribe, have been well described by Dr. Lindley, as 

having the aspect of gigantic Bromelias, and bearing the flowers of S p a r g a n iu m , hence 
they are often combined with T y p h a c e a . Mr. Brown has remarked, that they have 
no affinity with Palms beyond their arborescent stems. P andanacece are remarkable for 
their dichotomous branching, as well as for the spiral arrangement of their leaves, 
whence their English name. The order includes the genera, P a n d a n u s  and F r e y c in t t ia ,  

to which the American intratropical C y c la n th e a  and the Peruvian P h y te le p h a s , with the 
Asiatic Palm-Iike N ip a ,  have been added by Endlicher as allied genera. Species of 
P a n d a n u s  are found in the southern parts of India, as P . fu r c a tu s  in Malabar and 
Chittagong, extending from the latter place to Pegu, while P . f a t i d u s  is common in 
Bengal, near Calcutta. P .  o d o ra tiss im u s is the best known species, but being sa much 
esteemed and cultivated by Asiatics, it is difficult to ascertain where it is indigenous; 
it is universally diffused in the Indian islands, in China and Arabia, also in gardens 
in every part of India, but it occurs most abundantly and apparently wild in the 
southern parts, as in the Peninsula of India, where it is called the Kaldera bush.

A knowledge of the uses of P a n danacea: is derived in a great measure from P a n d a n u s  

odora tiss im us, but other species must be available for the purposes for which this is 
employed, as for hedges, though it takes up much room.* The terminal bud, as is tlie 
case with that of some of the Palms, is eaten under the name of cabbage; the 
tender white base of the leaves is also eaten r̂ w, or boiled, during famines. The leaves 
are composed of tough longitudinal fibres, white and glossy, which enables them to be 
employed for covering huts, making matting, as well as for cordage in the S. Sea 
Island.s, and in Mauritius, for making sacks for coffee, sugar, and grain (v. FI. Ind. iii. 
p. 741); matting, as well as the common kind of umbrellas, are made of them in the 
Peninsula of India. The branches being soft, spongy and juicy, are eaten by cattle 
when cut into small pieces; the fusiform roots are composed of tough fibres, which 
basket-makers split and use to tie their work with; they are also so soft and spongy, as 
to serve the natives for corks.

P a n d a n u s  odora tissim us, derives its specific name and its great celebrity among 
Asiatics, and especially the Sanscrit poets, from the rich and powerful fragrance of its 
flowers; Dr. Roxburgh states, that it is the tender white leaves of the flowers, cliiefly 
those of the male, that yield that most delightful fragrance, for which they are so

universally
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universally and deservedly esteemed; it is the K e ta k a  of Sanscrit poets, and the 
K c o ra  and K etg ee  of the Hindoos; it is known to the Arabians by the name K a ze e ,  

and is the A r m a k  of Avicenna. Oil, impregnated with the odour of its flowers, 
and the distilled water, are called dohn-aU kazee  and a r k -k e o r a ; both are highly esteemed 
AS stimulants and antispasmodics, and as cures for bead-aches, rheumatisms, &c. The 
fruit of some of the species is described as being eatable, and one is figured in As. 
Res. iii. p. 161, under the name of M ello re , or Nicobar bread-fruit. Dr. Roxburgh 
specifies the lower pulpy part of the drupes of the K e o ra  as being sometimes eaten by 
the natives of the Peninsula in times of scarcity. The seeds also are said to be eatable,

. and are occasionally employed for making rosaries.

192. XYRIDE7E.

oy some Dotanists united with R e s tia c e a , and by others separated into a 
distinct family, distinguished by their petaloid perianth, and polysperraous fruit, are 
focnd in the tropical parts of America, with a few species of X y r i s  in the southern 
states of North America, also in New Holland both within and beyond the Tropics; 
The Asiatic species are few in number, and found in India, chiefly in the Peninsula’ 
also in Ceylon, whence X y r i s  in d ica , and p a uc ijlo ra , extend into Bengal, and from 
Tavoy to Silhet; and thence, X .p a u c if io r u , according to Mr. Brown, is found
in Tropical New Holland,' extends to Nepal, where a new species, X .  sclia /io idns, also 
occurs.

X y r i s  indica, found both in the Peninsula and Bengal, is considered an easy, speedy, 
and certain cure for ringworms (Rheede): the leaves and root are employed against 
itch and leprosy (Agardh).

193. ERIOCAULONEiE.

The Eriocauloneae are, like the X y r id e a ,  sometimes treated of as a separate family, 
and sometimes united with R e s tia c e a . Like the X y r id e a ,  they occur in tropical Ame
rica, New Holland, and India, and are fojmd in the islands of Madagascar, and Mau
ritius ; but, like other plants of moist situations, they extend to much higher latitudes, 
being found in 44® of latitude in N. America, and al%o in the island of Skye, on the 
west coast of Scotland. About twenty species are found within the limits of the Indian 
Flora, cliiefly in the Indian and Malayan Peninsulas, extending from the latter into 
Silhet and to Cheriponjee, on the Jentya Hills, and from that to Nepal; where are 
found E riocaulon  o ry ze to ru m , q u in q u a n g u la re , and x e ra n th e m u m . E .  h e x a n g u la re  (L eu co -  

cephala, Roxb.), extends from Ceylon and the Peninsula, also Tavoy and Silhet, as far 
north as Saharunpore, where it is found in moist situations at the end of the rainy 
season. E .S o U y a n u m , nob., is a new specie.? from Cashmere, and is allied to E ,  lu zu la i-  

f o l iu m . Wall. Cat. 6071, which is found on the Jentya mountains.

3 G 191. R e s t i a c e .e .
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194. RESTIACEiE.
R e s tia c e a , allied both to J u n c e tS y  and resemble Cyperace<£ in habit.

E rio ca u lo n  and X y r i s ,  are also sometimes included in R e s tia c e a , though both now 
give their names to orders, but the former is still considered by Dr. Lindley as belonging 
to this. The true R e s tia c e a  are found at the Cape of Good Hope, and in New Holland, 
as well as in Van Diemen’s Land; they are of little use, except that the tough wiry 
stems of some species are manufactured into baskets, and those of others, as W illd e -  

now ia  teres, for making brooms. R e s tio  tec torum  is employed at the Cape of Good Hope, 
both in town and country, for thatching, and sometimes whole huts are built of it. A 
roof thatched with it will last twenty or thirty years, and it is said would last much 
longer, if the S.E. wind did not blow dirt into it, which causes it to rot; it seems well 
worthy of introduction into India, where the thatch is of so perishable a nature.

195. CYPERACE^.

The C y p era cea , so named from C y p tr u s , are, in many respects, allied to Grasses, 
which they resemble in general appearance, as they also do, J u n c a ce a  and R estiacece, 

The Sedges, as they are called in English, may be easily distinguished from Grasses 
by their stems, being solid, angular, and without any separation at the joints, and by 
the sheaths of their leaves being entire. Professor Nees von Esenbeck, who has paid 
such great attention, to this order, and defined the genera both fully and clearly, has 
been good enough to examine the Cyperacece in my collection, as may be seen in the 
“  Contributions to Indian Botany,” by Dr.Wight, where will be found described the 
greater portion of the Indian Cyperacece, or those contained in the collections of Drs. 
Wallich and Wight, as well as those in that of the Author. But the localities which are 
given to the species in the latter are all incorrect, inasmuch as none were obtained from 
Nepal, but all from the plains of N. Western India, or from that portion of the Hima
layan mountains between the Ganges and Sutlej rivers.

The C yp era cea  are found in wet or moist situations in all parts of the world, whether 
tropical or polar, as well at the level of the sea as on the tops of mountains: so in 
India we find them wheresoever there is moisture, both in the hottest parts of the 
Peninsula and the elevated gorges of the Himalayas, and in either situation several of 
the same genera and species are found as occur in other parts of the world, where there 
is similarity of climate.

As in other families, some of the genera of Indian Cyperacece consist, of only single, or 
of very few sj)ecies, and are found only in the hot parts of India; such are C ourto isia , 

A n o sp o ru m , H m ic a r p k a ,  C h a to c y p eru s , E c h in o ly tru m , M alacochaete , H ym e n o ch a d e ,  

L im n o ch lo a , M o rU ia , C epha ioschanus, C y lin d ro p u s , and H y p o p o r u m ; of these the last 
is found also in Silhet. M alacochaete  and Lim nochloa  extend as far north as Saharun- 
pore, and M o ris ia  is found in Nepal. With these are also found genera which occur in 
other tropical parts of the world, ^ D i p l a c r u m ,  which is found in Ceylon, the Moluccas,.

and
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and New Holland; 'Scleria .sx id  R e m ire a  in the intratropical parts, both of the New and 
the Old, with U p d c a rp h d  z n d  H y p o ly tr u m  in those of the whole world; E leo g en u s  and 
H aplostp lis in the hot parts, both of America and Asia,. The genera Kdrena, F im b ris ty lis , 

and Trichelostylis, as well as Iso lep is and E leocharis, are found in tropical parts of the 
world; but all have species in the southern hemisphere, as in New Holland ; F uirena , 

T rk h e lo s ty lis , and Isolepis^ at the Cape of Good Hope, and also in the northern hemi
sphere; as all, e x c e p i  T r ich d o s ty lis , extend into the warm parts of N. America. One 
species of F uirena^ F . annual is found in the S. of Europe, and species of Iso lep is, 

E leocharis and E leog iton , { E .  J lu ita n s , Link.), in the British Isles; so R h yn c k o sp o ra , 

which has a few species in the southern provinces of the United States, with two in 
Europe, has also one species in the Himalayas; and that a species { R .  ch inensis), which 
has also been found in China.

The genera S c irp u s  and C a r e s  are the most numerous in species, and are also the 
most widely diffused, being found in marshy situations, both in hot and cold parts of 
the world, as well within the tropics as in high latitudes; so do we find species of 
both genera, as well in the plains as in the mountains of India, and in the Himalayas 
we have some species which are also found in Europe and America.

Many species of genera which delight only in hot and moist climates are, as we 
have seen in other families, found in the Himalayas in the rainy season, as species of 
C y p e rm , M a risc u s ,  K y llin g ia ,  L ip o c a rp h a , F im b risty lis , T r ich d o s ty lis , Iso lep is, S c irp u s ,  

Eleocharis, and H yp o p o ru m . E r io p h o ru m  is a genus of which the species are found in 
Europe and N. America, and one, E .  comosum , is extensively distributed in the 
Himalayas, both in low valleys and on elevated mountains, as well as in Kunawur. 
D ichosiy lis  M ic h d ia n a , found in the S. of Europe and N.of Africa, extends also to Delhi, 
in the north-western part of India. U ncin ia  and Trilep is , genera with the habit of 
C a re s , have each a species in the Himalayas, U . N ep a le n sis , being found in Nepal, as 
well as in Kunawur; T rilep is R o y lea n a  in Change, and Lippa in Kunawur; and 
the only other species, T .  L h o izh ia n a , is found in the mountains of Brazil; and 
K obresia , a genus of the mountains of Europe, has a species, K ,  la s a , in Kunawur, 
found at Rogee and Nachagaon.

The C arices, in the Author’s collection, described *by Professor Nees von Esenbeck, 
have also been examined by Dr. Boott, who is so well acquainted with the genus. He 
states that, including the four undescribed species in the E. I. Herbarium, fifty-two 
species of C a r e s  have been found in India; of these seventeen are found in each of the 
collections made by Drs. Wallich and Wight, and by myself; eleven occur only, in Dr. 
Wallich’s, and five are peculiar to that of Dr. Wight, while twenty belong exclusively 
to that of the Author, making in all thirty-seven species, all of which were found in the 
Himalayas, and none in the plains of India. Among these are three which are common 
to Europe and India, being the only ones yet found in that country which are identical 
with European species: these are, C .p a lu d o sa  and C . rem ote, found in the Hima
layas; the latter also in Kunawur. C . Vahlii, obtained from Pungee, in Kunawur,
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differing somewhat from Scotch specimens, but agreeing with those from Arctic Ame
rica and the Altai mountains. This plant has been omitted by Nees von Esenbeck, 
but may have been referred. Dr. Boott supposes to C . in fu sc a ta . As the habitats are 

, incorrectly given in the work of Dr.Wight, it may be stated here that C .  tr in e rv is ,  

p a r v a , and Y tc io r ia lis , are from Manma, C . o bscura , from Shalma, C . pu r ic ta ta , { B c n tk a -  

m ia n a , Boott.) from XJrukta, C. a sp e ru la , from Choor, C. nubigena., and p sych n o p h ila , from 
Kedarkanta, C. la ch n o sp erm a , cardio lep is, fu s i fo r m is ^  lo n g ic ru r is , n o to k ia , m y o su ru s ,  

in d k a ,  condensata , m e h g y n a ,  c ru c ia ia , l ig u la ta ^  and W a llk h ia n a ^  from Mussooree, and 
the neighbouring mountains.

As has been said of the genera, so it may be observed respecting the species of 
C y p era cea , that some are found only in the southern parts of India, whilst others are com
mon there as well as in the most northern parts of the country, as C y p eru s m u c r o n a tm ,  

a r h ta tu S f H a s p a n , h e x a s ta c h y u s , ten u lfio ru s , I r ia ^  and d is ta n s , M a r k c u s  p a n k e u s ,  cype-  

7'inus., um b e lla tu s , and d ilu tu s , K y U in g ia  m onocephala, A b U d g a a rd ia  R oU botleana, F im b r i-  

s ty l is  p a lk s c m s y  T r k h d o s ty l is  t e t r a g m a ,  q id n q m n g u la r is , and c h a to rh iza , Iso lep is  su p ln a , 

and barba ta , M a la c o c h a e te  p e c tin a ta , S c ir p u s  q f im s ,  and JavanuSy E le o ck a r is  p a lu s trU ,  

L im n o c h h a  p la n ta g in ta , &c. Some of the Peninsular species of C a re x  I have only found 
m the Himalayas, with C y p e ru s  sanguinolea tus^ n iveus, a r is ta tu s , and tcn u ijlo ru s , M a r is c u s  

c y p e r m ts ,  K y lU n g ia  m onocephala, and tr ic e p s , L ip o c a rp h a  ia v ig a ta ,  F m b r is ty l is  schano ides, 

T rk h e lo s tyU s  ju n c i fo r m is ,  and S c irp u s  m a r itim u s .

Besides the above species which occur throughout India, others are common to India 
with other parts of the world, as C y p e ru s  p ec tin ifo rm is , and T ria , M a r is c u s  c y p er in u s ,  

K y U in g ia  m m o cep h a la , F im b r is ty lis  b isp k a ta ,  podocarpa, tom eniosa, and d ip h ylla , I s o k p is  

sq u a rro sa , and b a rb a ta , R h y m h o s p o r a  ch inensis, H a p lo s ty lis  M e y e n ii, T rk h e lo s ty lis  m iliacea , 

and com plana ta , which are also found in China, and some of them in the Indian tropical 
islands: the last found also at the Cape of Good Hope, and at Acre and Bahia; while 
others occur also in New Holland, as C y p e ru s  h e x a sta d h y u s , venustus , and difforn iis. 

F u ire n a  p e n ta g o m , I s o k p i s  setacea, and su p in a , E k o g e n u s  ca p ita tu s, with some others.
So the genus P a p y r u s ,  of which P .  a n tu p io ru m  is so celebrated, as having been 

employed by the ancient Egyptians to make paper, is common to India and Egypt; as 
are also C y p eru s m u c ro n a tu s , and t7. d iffo rm is , which extend even to the S. of Europe ; 
and in Bengal and the Peninsula we have P a p y r u s  P a n g o re i, and corym bosus. I s o k p is  

setacea , a European species, occurs also in the Himalayas, as well as S c irp u s  m a r itim its , 

which is also found in Africa and America; but several species are common to India 
and the New World, and of these a few are also’ found in Africa, 2S  C y p e ru s  p o ly -  

s ta c h y u s , com pj'tssus, H a s p a n , a r tk u la tu s  and d ista n s, F im b r is ty lis  f e r r u g in e a ,  T r ic h e -  

lo s ty lis  com plana ta , E k o g e n u s  ca p ita tu s , E k o e h a r is  u n ig lu m is  is found in Germany and 
in N. America.

The C y p e ra c ea , though so closely allied to the Grasses, differ from them much in 
utility, inasmuch as the order contains but few plants which are of any importance, 
and of these the value depends, upon the presence of mucilage and fecula in the roots

of
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of a few species, accompanied in others with a little bitterness, and some aromatic 
principle. On this account the tuberous roots of C y p eru s longus, or Sweet Cyperus, a 
native of Europe, have long been employed in medicine, and accounted aromatic and 
stimulant; they are supposed to be the xvr«poy of Hippocrates and Dioscorides, 
though in the present day less employed In medicine, than by perfumers on account of 
their fragrance. It is remarkable that a nearly allied species, C . h e x a sta c h y u s, Rottb., 
is used for the same medicinal purposes in the East; a correspondence in the employment 
of similar plants, of which we have many other instances, and which we cannot believe 
to be .accidental. In . C . h exastachyus is now included C . ro tu n d u sJ j , of which the 
tuberous roots are sold in bazars in India, and used in medicine by the name m otha  and 
n a g u r‘ m o th a ; for these sa d  is given as the Arabic, and fa n a r u s  as the Greek syno- 
nyme; the former is evidently the sa d  of Avicenna, chap. 128, and the latter auweipog 

of Dioscorides, lib. 1. c. iv., where it is arranged with the other aromatics known to the 
ancients. Both these authors mention an Indian Cyperus., resembling ginger in appear* 
ance, but which turns the saliva yellow, and is therefore most probably T m 'm e r ic , which 
we do not find elsewhere described by Dioscorides. The Indian C yp eru s is used in medi
cine as a tonic and stimulant, and was employed in the treatment of cholera morbus 
(v. Hardwick); Dr. Roxburgh states that hogs are remarkably fond of the roots, and 
that when dried and powdered, they are used as a perfume at the weddings of the 
nativesj Gen. Hardwick (Cal. Med. Trans. 11. p. 399) describes the species called 
nagur-m otha  by the natives in Bengal, C . p e r  te n u is , ’K o-nh ., closely allied t o  C .h e x a ^  

stachyus, as having its aromatic roots employed for perfuming the hair. The roots of 
K ylU ng ia  m onocephala being fragrant and aromatic, are also used as substitutes for those 
of the C yp eru s hexastachyus, and are sometimes called by the same name m otha , and 
likewise accounted an antidote to poison. The roots called huseroo of a C yperaceous 

plant, are considered edible in North-western India, they are probably those of Scirpus  

kysoor, ofUoxb. FI. Ind. i. p.'230.
The roots of C yp eru s  s to loniferus, are described by Dr. Ainslie as fragrant, and medi

cinal, but the native names adduced are ĥose of N a rd o s ta ch y s  Ja ta m a n s i, for which it 
may be used as a substitute. The aromatic principle being absent in the tubers of some 
species, while fecula is secreted in larger proportion, they are employed as food, as 
those of C , csculen tus, a native of the South of Europe, and of the North of Africa, and 
supposed to be the ftaXiwoSaXXTj of Theophrastus. In addition to fecula, these roots 
contain a fixed oil, which enables them to be formed into palatable emulsions, which, 
with the addition of sugar, have been' employed as a substitute for coffee and cocoa. The 
roots of S . m a ritim a , also, which are large in some of the varieties, have been ground, 
and used instead of flour in times of scarcity; in India also the roots of some species 
are employed as food by the natives of the southern parts of Peninsular India during 
famines, and when grain is scarce. One, called shedandie-aresee, was discovered by 
Dr. James Anderson of the Madras Medical Board, in sandy situations near the 
sea, and requiring but little water. This species is the C yperus h u l /m u s  of Vahl

(^C.Jenieuicux,
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( C .  Jem enicus, Linn.}', of which Dr-Roxburgh P u r e - g a d d i , - io  be the Telinga
name of the plant> and p u r i-d u m p a  that of the foots, which are roasted or boiled, and 
then eaten, or, dried in the sun, and ground and made into bfead : they are palatable, 
and taste like roasted potatoes, and would be very valuable if they could by culture be 
enlarged in size,-so as .to be .less troublesome in gathering and cleaning. The roots of 
S c iip u s  dubius of Roxb; (Telirig. are- also described by him :as-being boiled and
eaten by the natives, who say that they are as good as yams,— so likewise the round 
turnip-shaped tubers of S e irp u s  tu b ero su s  of Roxburgh, the the Chinese, some
times called w a te r -c h e itn u t, whi<di Professor Nees von Esenbeck considers to be only a 

i o r m 'o i  L im n o c h lo a p la n ta g in e a , and which is mentioned by the Abb6 Cro
sier and others by the name of M a a * td i  and are highly esteemed by the Chinese,
both, as, an-article of diet and as a medicine, and the plant is therefore extensively 
cnltivated in ponds in China, whence it was transmitted from Canton to theCalcutta 
Botanic Garden by Mr. Duncan, ’ at the desire of the Governor-generol.

The roots of some other of X \it Cyperace<z are employed in Europe for medicinal 
purposes, as the long-trailing roots of C a re x  a ren a ria , and the nearly-allied species 
of C. dU ticha , C .  k i r ta ,  and C. sp lc d ta , under the name of German Sarsaparilla, which 
contain about one-sixth of fecula, a small portion of bitter and of aromatic principle.

Closely allied to the Grasses as'are the Sedges, it is remarkable that so few of them 
should be useful, as pasture grasses; none, indeed, are mentioned among those in 
the “  Hortus Grramineus Woburnensis,” and they yield in Europe very indifferent 
fodder, though useful for bedding and litter; but S e irp u s caspitosus forms a great portion 
of the food of cattle and sheep in the Highlands of Scotland in March and till the 
end of May; and the several varieties of S . m a ritim u s, found in different countries, 
are greedily eaten by cattle. As Cyperacece are much more abundant, in India than 
in Europe, we have few pastures there free from them, and Dr. Roxburgh enu
merates species of K yllin g ia y  C o u rto is ia , C yperus, A M ld g a a rd ia , S e irp u s , Iso lep is, 

F u ire n a , F im b r is ty lis , and T rich e lo sty lis , as common in pasture grounds in India, though 
only a few, as C y p e r u s  dub iu s, and h ex a sta c h y iis , are particularly specified as being eaten 
by cattle.

P a p y r u s  of the banks of the^ile. P a p y r u s  antiquorum , of which boats, paper, 
and ropes were made, is a plant of this family; it is said to be called baheer in 
Syria, and is described by the Arabians (Avic, c. 543) by the name f a f e e r  and 
burdee, the former evidently of the same origin as the Greek and Syrian names. 
A species of the genus P a p y r u s , . { P .c o r y m b o s u s , ’ '^ .  ab. E. P .  P a n g o re i ex Arnott) 
is hardly of less use in India, being extensively employed for making the mats 
so much used there for covering the floors of rooms, and which are also so much 
esteemed in Europe. Dr. Ainslie says that a species, called ko7'a and toongh i, which 
be refers to, C . tex tU is of Thunberg, is employed in the Peninsula for the same 
purpose. Some of the species of S e irp u s , especially S . la cu s ir is , are sometimes substi
tuted for rushes in making baskets and chair-bottoms, &c.; C y p eru s textU is is employed
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in. maKiQg ropes, ana as I 'a p y r u s  of iigypt was by the ancients. : The species of E r io -  

called cotton-grass in England, from having their seeds’clothed, at, the base 
wUh a silky or cotton-like substance, of which paper, and wicks, of candles, have been 
made, and pillows stuffed, has,, a-species, E .  com osum , W 2W ., ca n n a b in u m , nob., 
bhabhur of the natives, of which, the leaves, previous to the plant flowering, are in 
the Himalayas extensively employed for rope-making.  ̂ C y p e ru s  in u n d a tu s , probably 
with other species, helps much to bind and protect the banks of the Ganges from the 
rapidity of the streams and the force of the tides ; as in Holland C a re x  a r m a r ia  is 
carefully planted on the dikes, where its far-extending roots, by mutually interlacing 
with each other, fix the sand, and give strength to the embankment.

196. GRAMINE.E.

Grasses, forming the most natural of orders, are tbe most extensively diffused, and 
. at the same time tbe most useful of vegetables; a few species affording the corn which 
forms a great portion of the daily sustenance of millions of human beings; while others 
afford pasture for cattle, which are themselves to form tbe remainder of the food of 
many, especially of northern nations. They are extremely numerous, nearly two 
thousand species being at present known, and thus forming nearly one-twentieth of the 
plants described in systematic works; but if the number of individuals be considered, 
the projportion is immensely greater. They are found in all parts of the world, both 
on land and in water, in dry and in moist situations, in hot and cold, tropical and 
temperate climates, though diflerent tribes, genera and species, inhabit these several 
situations. Those in tropical situations, such as B am boo  and S a cch a ru m , with broad 
foliage, often attain a great height, the former often fifty or sixty feet, and the latter 
tall enough to conceal herds of elephants, while the verdant turf of northern regions is 
formed of short and compact grassy tufts. As they are abundant and large in foliage in 
tropical situations, so do the species which extend along the foot of the Himalayas 
form a grass jungle sufficiently high to conceal the elephant and rhinoceros, while in 
ascending, we find many of the same genera and species which are met with in proceed
ing from the equator to the poles. These have all been examined and named by Professor 
Nees von Esenbeck, to whom I am indebted for M§. descriptions of the new genera 
and species.

The Grasses found in the plains of India, some of which are confined to the Peninsula, 
but many of which are as common in the northern as in the southern plains, belong to 
genera, of some of which, a few species ascend the mountains, and are found there at 
considerable elevations in the rainy season of the year. The mass of the species found 
in the plains belong to the genera O r y z a , I ly g r o r y z a , of the tribe Oryze<E; Coi.r, and 
in northern parts P h a la r is , of the Xtihe P halaride< e; P a s p a lu m , numerous species of 
P a n ic u m , of E ch in o ck lo a , Se taria , P c m n se tu m , P en ic illa /'ia , C enchrus, T ra c h y o zu s , and 
Ilo lhoellia  (Wall. Hook. Misc. 11. t. 7C), of the tribe P a n i c e a ; A r is t id a , and C h a e ta ria , 

of S t ip a c c a ; A ru n d o , and A m phidonax^ of A rund inace(X ; V U fa , {Sporobolus, R. Br.) and
Polljpogoil,
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P olypogon, of A g r o s tid e a ;  M ic ro c k lo a , C ynodon, D ac ty loc tem um ., C h lo r is , Leptochloa., 

E k u s in e ,  A c r a c h ie , and D in e b a , Wall. Cat. 3814, of C h h r id e a ;  B r a n d t ia ,  z n A  Porm ne- 

re u la , of the A v e n a c e e ;  numerous species abundant in individuals of E r a g r o s t i s ;  a 
Ceiitothcca, and E ly tr o p h o r u s , of F e s tu c a c e a  ;  with several species of B a m b u sa , and one 
of B e esh a . Of the tribe R o ttb w ll ia c e a , O ro p e tiu m , O p h iu n ts ,  H e m a n th r ia , M n es ith e a ,  

A fa tu s u r is , and R a t z e b u r g ia ;  and, finally, of A n d ro p o g o n e a , P e ro tis , Z o y s ia , D im e r ia ,  

Im p e r a ta ,  S a c c h a ru m , P o g o n a th e ru m , E r ia n ih u S t  A n ib isU ria , A p lu d a , R a p k is ,  L e p to -  

th er iu m , A ndro p o g o n , Heteropogorty B a th r a th e r u m , Lepeoctrcis^ Spodkfpogm ^ I s c h e m u m ,  

A pocopis, M eo sc h iu m t A ru n d in e lla , and S o rg h u m .

The majority of these genera are Asiatic, and the greater number of their species 
are contained in, and some of them confined to, India; but some of the genera 
enumerated are as characteristic of other Floras, as, O ly ra , C hlorisy L e p to ck lo a , and 
A r u n d in a r ia , tropical Americtm genera, but of which species are found in India. 
S p in ife x , with several species on the coasts of New Holland, has one, S .  s q u a rro su s , on 
the coasts of India; as also Z o ysia  p u n g e n s , which is likewise found in similar situations 
near Port Jackson. D im e r ia  is another New Holland genus, of which Mr. Brown has 
a species from India. Centotheca lappacea , found in the islands of the Indian Ocean, 
and also in the Indian and Malayan Peninsula; E ly tro p h o ru s  a rticu la tu s , found in both 
Southern and Northern India, as well as in tropical Africa; D acty lo c ten iu m  a g y p tia c w n ,  

found also in Africa, and even America.
Species of these several Indian genera are found in the northern, as in the 

southern parts of the country, especially in the rainy season; but as these are too many 
for the whole to be enumerated, a few instances may be mentioned, as Cow" g ig a n te a ,  

P a s p a lu m  s c ro b ic u la tu m ; several species of P a n ic u m , E ckinoch loa  (O plisinenus) h isp idula , 

S e ta r ia  R o ttle r i, C e n c h ru s  echinoidgs and m ontanus, A r is t id a  {C haetaria ') depressa, 

E ie u sin e  indica^ C h lo r is  decora, E r a g r o s t i s  verticU la ta  and Cynosuroides., H e m a n th r ia  

fa sc ic u la ta ,  M n e s ith e a  Icevis, A la n is u r is  g r a n u la r i s ;  Im p e r a ta  K a n ig ii , found also in the 
West-Indies, S a c c k a ru m , S a ra , and M o o ry a , E r ia n th u s  versicolor, R h a p h is  m u r ica ta , 

A n d ro p o g o n  p e r tu s u s  and N a rd o id e s , A n th is t ir ig  a rund inacea  and ciliata, A p lu d a  c o m m o n s  

and m icro sta ch ya , B a th r a th e r u m  lanceoU ttum , Lepeocercis digitata,- Spodiopogon la n ig e r ,  

S o rg h u m  halipense.

In the plains of Nortliem India there are a few species likewise found in European 
countries, or which belong to genera more like European than those enumerated above, 
as P h a la r is  n n n o r , V iy a  {Sporobulus, R. Br.) p a llid a , and varieties; with V . d ia n d ra , and 
a species of P o a , P .  h a n sia n a , nob., at Hansi and Saharunpore; and C ynodon D a c ty lo n ,  

Doob, of the natives, everywhere in the plains of India, as well as in the moun
tains. Among the cold weather cultivation of wlieat and barley, two European species 
are very comrnonly found: one is L o liu m  te m u k n tu m , and the other A re n a  fa tu a .

A few of these species of European genera are found in the plains of India, in the 
cold weather months, in the same way as we have seen to be the case with some other 
genera; so does the prevalence of moisture and equability of temperature in the rainy
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season in the Himalayas allow of the existence of species belonging to strictly tropical 
genera, as Paspalutiiy and P a n ic u m  R o ifk a n u m , at Mussooree; O plism enus loliaceus, a 
West-India and PhillipineIsland plant, is found at DhunouUee ; and O. hid lcus, another 
species, at Mussooree ; P en n ise tu m  trifio j'um , E ra g ro s tis  n ig ra  and A m h erstla n a y  several 
species o i  B a m b a sa , and the bamboo-like fa lca ta y  Im p e ra tu  K cen ig ii, Sa cch a n a n

canalicu la tum , E r ia n th u s  vulpinuSy R h a p h is  m icrostac/ips, c a r u k a ,  ech inu lo tu , with some 
others; and L ep to tk e r iu m  R o y lea n u m , P o g o n a tkeru m  po lystachyum , A ndropogon tr is tis  

and Trachypogon , A n th is t ir ia  c itia ta  and a n a tke ra , B a th ra th e ru n i lanceolatuin and m o lk , 

h c h a m u m  speciosum , Apocopis R o y lea n u m , and A lcosch ium  R oy lea n u m , in the Deyra 
Boon and its vicinity, with A ru n d in e lla  miliaceum^ and tcnellum , in the mountains.

Though so many of the G r a in in e a  found in the Himalayas belong to genera of which 
the greater number of species are found in tropical situations, yet it is only in the rainy 
season that these occur; and, the mass of the grasses, like that of the vegetation in 
general of these mountains, will be found to be analogous to that of European coun
tries; and many of those very species which are most valued as pasture grasses in 
England, are found forming the grassy sward of the Himalayas. These belong to the 
genera A lo p e c u r u s ,  P h k u m ,  C h ilo c h lo d , P h a l a r i s ,  and H ie r o c h lo a , of the tribe P k a l a -  

r i d e a ; with M i l i u m ,  A c r a th c r u m , and H o lb o e llia , (Wall. Hook. Misc. II, t. 76), of 
P a n i c e a ;  with O r th o r a p h iu m , a new S tip a c c o u s  genus. Of the tribe of A g r o ^ t id c d ’, 

there are M iih le n b e r g ia  { P o d o s a e m u m , Kunth.), V il fa ,  A g r o s t i s ,  L a c h n a g r o s t i s , and P o l y -  

p o g o n ;  of A r u n d in a c e c e , there are species of C a la m a g r o s t i s , and o f  P h r a g m i t e s ; and of 
C h lo r id e s ,  A l ic r o c h lo a , and C y n o d o n ;  C .  D a c ty lo y i, is found equally in these moun
tains and in the plains of India, as well as partially in Europe ; of A ve n u ce ce , D e s c h a m p s ia ,  

T r is e tu m , and A v e n a ; o f  F e s tu c a c c a , species of P o a , G ly c c r ia ,  M d k a ,  K a le r i a ,  D a c ly l i s ,  

P la g io ly t r u m ,  C a to p o d iu m , F e s tu c a ,  S c h a n o d o r u s ,  ?Lnd B r o m u s ; o f  I l o r d e a c e a , species of 
L o liu m , A g r o p y r u m ,  B r a c h y p o d iu m , T r i l i c u m , and I l o r d m m .  These genera, it is evident, 
are those to whiclx the majority of European gra&ses belong; but many of the species 
also which are found in the Himalayas, are identical with those common in European 
countries. Of these may be enumerated A lo p e c u r u s  g e n ic u la iu s , and f u l v u s ,  P h k u m  

p ra te n se , and P. a lp in u m  ;  C h ilo c h lo a  a s p e r a , P / ic d u r is  n e p a le n s is , which is closely allied 
to P. c a n a r k n s is ,  H ie r o c h lo a  l a x a ;  A l i l i u in  '̂hich Nees von Esenbeck asks in
MS. “ an A I .  e f fu s i var.” C y n o d o n  D a c ty lo n ,  A g r o s t ls  c i l la ta , and n e rv o sa , T r i s e tu m  a iro id e s ,  

A v e n a p u b c s c e n s ,  s ie r i l is , and h i r s u ta , ' f / \ i \ i  A .  s a l iv a , which is mentioned by Dr.Wallicli as 
sent him by Capt. Gerard from the Himalayas. E r a g r o s t i s  e le g a n tu la  and A m h e r s t ia n a  

are tropical forms, but the true B o a s  are present in the forms of P o a  p r a t e n s i s  var. 
a n g u s tifo U a  g la u c a , and 3 a n g u s t ifo l ia ,  P .  a n n u a  var., A m e r ic a n a , and y  s p k u l i s  

g la u c is ,  P .  n e m o r a lis  s z x .  j i r m u la ,  P .  J lc x u o s a  \ d s .  y  h u m iU s , P .  p r o c u rn b e n s  var. 
h u m i i t s , and P. e f fu s a , with other Himalayan species. K c e k r ia  p a r v i f l o r a ,  E a c t y l i s  

g lo in c r a la , f o r m a  c o m m u n is , C a ta p o d iu m  f i l i f o r m e ,  F c s tu c a  s t r ic t a  r u b r a , and F . A m h e r s t i 

a n a , nob., B r o m u s  g ig a n le u s ,  j a p o n k u s ,  a s p e r  var. a n g u s t i fo l ia  and d e p a u p e r a ta , B .  

m o llis  and s q u a r r o s u s ,  L o l iu m  t e m u k n tu m ,  A g r o p y r u m  c a n in u m ,  with T r i t k u m  v u lg u r c ,
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and its varieties’, as well as H ordeiim  h e x a s tk h o n , c a k s te  and JEgiceras, in a cultivated 
state.

The grasses, forming the greatest portion of the pasture for horses, cattle and sheep, 
in most parts of the world, at the same time that they yield grain, which forms three- 
fourths of the food of man, are necessarily the most important class of plants in an 
economical and political point of view. Their culture forms the greater portion of the 
agriculture of all countries, and has in Europe been studied to an extent, and with a 
care, to which the agriculture of the East is a stranger ; for besides the preparation of 
the soil, and the addition of the composts and manures, the most miuute attention has 
been paid, by many scientific farmers, to every point of the culture of each particular 
cereal grass, so that their cultivation has been of late years greatly improved, their 
utmost productiveness very carefully ascertained, and new rules obtained for the use of 
the merely practical farmer. These points embrace a consideration of the species, and 
varieties, their native country, soil, manure, climate, and season of cultivation, with 
the preparation of the seed, its quantity, and the mode of sowing, as well as the after
culture, and the harvesting, including the mode of reaping, the threshing, ascertaining 
the produce, as well as the proportion of flour; besides considering the various uses to 
which the grain, the flour, chaff, and straw, may be applied. Few of these points 
have been accurately ascertained with respect to any. of the corn or pasture-grasses 
cultivated in India, though few subjects offer greater inducements for close inquiry, 
and careful experiment. The many Agricultural Societies now established in different 
parts of India will find among them very important subjects for experimental investi
gation, as the slightest enlargement in the size of a grain, or the least increase in 
the productiveness of an ear of corn, when extended into the agriculture of a country, 
will so infinitely increase its resources and revenues.

The grains cultivated in Great Britain are chiefly different species, and varieties, of 
Wheat, Rye, Barley, Oats, and occasionally Maize and Canary Com { P h a la r is  cana- 

riejtsis) ; to these have been added, in the S. of Europe, Rice, Maize, and the different 
kinds of Millet, which have been chiefly introduced from India, as Pan'tcum  m iliaceum , 

S e ta ria  italica, and S o rg h u m  v u ^ a r e ; S e ta ria  germ anica , German millet, and D ig i ta r ia  

sanguinalisy or Polish millet. Th% season of cultivation, in Europe, is confined to the 
summer, with the exception of wheat, which is sown in autumn; but in India, where 
the cultivation of wheat and barley forms the agriculture of the country, as much as 
rice, sugar-cane, and millet, the seasons of cultivation are very different. Wheat, 
barley, and millet(Prtwic«w mi/wccMw) being cultivated in the months which correspond 
to the winter of European climates, that is, from October to March; while rice, 
maize, j o a r  and b a jra , and the other smaller grains, are cultivated in the rainy 
season, that is, from the middle of June to the middle and end of September.

The grains which are cultivated in N. India are first, different varieties of wheat, 
T r itic u m  vu lgare  Nees, which are red and white, la l and nm khm ee, awned and awnless, 
as, first, lal-gehoon, var., a u tu m n a k , or moondla-gchoon, fu s c a , or peeUi-gehoon, and
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var., v e lu tin a , kunnee’gehoon;  many other varieties are probably known to the Zumeen- 
dars, but these are very distinct from each other, and may be clearly described. Wheat 
having been one of the earliest cultivated grains, is most probably of Asiatic origin, as 
Asia was no doubt the earliest civilized, as well as the first peopled country. It is 
known to the Arabs under the name of h in te h ;  to the Persians as g u n d o o m ; Hindee, 
gehoon and k u n u k . The species of barley cultivated in the plains of India, and known 
by the Hindee and Persian name Arabic shaeer, is H ordeum  hexa stich o n . As both 
wheat and barley are cultivated in the plains of India in the winter months, where 
none of the species of these genera are indigenous, it is probable that both have been 
introduced into India from the north, that is, from the Persian, or perhaps from 
the Tartarian region, where these, and other species of barley, are most successfully 
and abundantly cultivated. P a n ic u m  m iliaceum , or common millet, is the only small 
grain cultivated at this season of the year. It is called cheena, by tlie natives of India; 
Arab, d u k h u n ; Pers. u r z u n , and is, like the preceding, common to the cultivation oi 
Europe, and of India. Oats, A v e n a  sa tiva , are also now cultivated in the same season 
with wheat, and barley, by some European gentlemen, by whom the grain was intro
duced on account of their horses. A v en a  stcrilis is found, as well as A . f a t u a ,  in fields 
of wheat and barley in the plains of North-western India, flowering in March.

Rice is of course the grain most extensively cultivated in India, not only in the south
ern parts, but also in the northern provinces, as well as in the Himalayas in the rainy 
season. Numerous varieties are known to, and named by, the Zuineendars or farmers 
of India, and some of these yield the finest rice, as that cultivated in Pilibeet, though 
only the inferior kinds are imported into this country; whence it has been inferred that 
all Indian rice is inferior to the American, notwithstanding that it was first introduced 
into the latter country from India. It is known to the natives of India by the name 
chanw ul, while the plant is called d k a n ; the Persian name of rice is b iru n j, and the Arabic 
a r u z , whence probably o ry za i and the English rice. The different kinds of S o rg h u m , com
monly called j;'ocr OT jo o a r , and in some works Great, or Indian Millet, constitute an 
important branch of Indian culture; thjs is known to the Persians by the name of 

Ja w u rs-h in d e e ; to the Arabs by the name z u ru t, and also to various tribes by that of 
d u rra . The species commonly grown are, S o r g h u m \u lg a r e  and S . bicolor (ka la -jooar), 

referred by Dr. Roxburgh to A ndropogon, and which he describes as being cultivated in 
a rather elevated, good soil; (seed-time October, and harvest-time January), and the 
produce as being often upwards of an hundredfold. Dr. Roxburgh observes, “ It is 
probable that through the whole of'Southern Asia, as many of the inhabitants live on 
the various kinds of dry, or small grain, as upon rice, and they are reckoned fully as 
wholesome as that is;” S . cern u u m  is a distinct species; a variety of which he 
describes as being cultivated by the inhabitants of the Munnipore district, and as 
forming the staff of life of those mountaineers, because one of the few articles of their 
agriculture. S . sa cchara tum  is another species described by him as much cultivated 
over various parts of India, during the rainy and cold seasons, upon land which is too

3 H 2 higli
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high for rice. The straw of all is much valued as fodder for cattle, being cut up into 
smaR pieces, and called kurbee .

Z ea  mays.^ Maize or Indian corn, a native of y. America, and so extensively culti
vated both in Peru and Mexico, has been introduced, not only into the United States 
of America, but also into Africa and Asia, and even into the southern parts of Europe; 
its cultivation has been attempted in England, chiefly by the influence of the late Mr. 
Cobbett. It is calculated that next to rice, it is the grain which supplies food to the 
greatest number of the human race, and that it is capable of cultivation when the sum
mer temperature equals or exceeds that common to latitude 45*, and even to 48*. This 
extensive cultivation is remarkable in a plant, originally a native of S. America, and 
may be ascribed partly to its probably having been a mountain plant of those latitudes, 
and also to its requiring a less degree of moisture than rice, as well as to some of its 
varieties coming to maturity in so short a space of time as- forty days. It has been 
introduced into India, and is cultivated both in the plains and in the Himalayas, but 
not so extensively as its productiveness and value as a grain would warrant; nor are 
the modes of cultivation adapted to insure the greatest degree of productiveness, either 
with respect to the quantity of grain or of straw. It is more extensively employed in 
India with the seeds roasted while still green, than as a grain to be converted into 
flour; but if cultivated for this purpose, according to the most approved course of agri
culture, it would probably be found more productive than some of the grains now 
cultivated in India. These consist of P a s p a lu m  scrohicu la tum  (Jcoda), and its varieties, 
which are much cultivated, and form a great portion of the diet of many of the natives; 
as also P. m iU are, which Dr. Roxburgh describes as being extensively cultivated, and 
as forming the diet of the natives in the Peninsula. P .  fru m e n ta c e u m , which is their 
sa n w u k , and its v a r ie tie s ,  cdM ed m u n d o o -sa n w u k  and saonkee, yielding between fifty 
and sixty fold, a n d  P erm ise tu m  (S e ta r ia )  ita lic a , commonly called Italian millet, yielding 
the former proportion. I t  \s  th e  k u n g n e  of the natives of India, A r a b , s u m a k . P e n i-  

c illa r ia  sp ica ta , Y iin d e e  b q jra , K x a h . j a w u r u s ,  which forms much of the diet of the 
poorer natives. E le u sin e  corocana {mundooa)^ with E .  str'icta of Roxburgh, appear, 
however, to be the most prolific of the cultivated grasses, as the ordinary product is 
120 fold; and he describes one variety as yielding even 500 fold in the Rajamundry 
Circars. One plant of E .  s t r k t a  he particularly describes as having borne not less than
81,000 seeds. Besides these cultivated species, the grains of others growing in a wild 
state are collected, and form articles of diet with the poorer classes of the natives of 
India, as of P a n ic u m  flo r id u m  {buried), P .  H e lo p u s  {kooree), P .  {E c h im c k lo d )  h isp idu lum  

{dh a n d ).

To the cultivated kinds some others might be easily added, if it were desirable, as 
S e ta r ia  germ a n ica , D i g i t  a ria  sa n g u in a lis , F estuca  a ju a tic a , G ly c e r ia  J iu ita n s , &c. suited 
either to the plains or mountains of India.

The cultivation of Pasture-grasses having only so recently formed a part of English
agriculture.
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agriculture, it cannot be expected that much attention should have been paidito.the 
subject of Hay and Pasture-grasses in India, though some districts, as that of Hurriana,* 
like the natural pastures and meadows of the British isles, are celebrated for their 
pastures, and their herds of cattle. The subject is- one of the greatest importance, not 
only as affording pasture for horses and agricultural cattle, but also for improved breeds 
of sheep, which India is likely to produce, and to export their wool. The plains 
of India being subject to great heat, with drought at one season, and heavy rains at 
another, cannot be expected to present any pasture-grounds resembling those of the 
best parts of Europe; but the temperature of the cold weather months, especially in the 
northern province|, being such as to be most favourable for the cultivation of the same 
cereal grasses as in Europe, it is not surprising that good grass is produced there, and 
that many European gentlemen prepare very excellent hay. Their rapid growth, great 
height, and subsequent dryness, render many of the Indian grasses unfit for pasture 
at the end of the year. This the inhabitants of the tracts at the base of the Himalayas, 
as well as those within these mountains remedy, by yearly burning down the old and 
dry grass, so as to allow the young blades, which immediately sprout up, to afford fodder 
for their cattle. But Europeans in India infinitely prefer, or indeed only give their 
horses, the creeping stems and leaves, scraped off the ground by the grass-cutter, of 
that grass, which is known by the name of doob or doorba, and which flowers, nearly all 
the year round, and is, fortunately, by far the most common in every part of India. In 
Northern India it is a common practice to form lawns and pastures of moderate extent, 
by planting pieces of the creeping stems of this grass, which yields excellent hay in 
what is the spring of the year in Europe. Dr. Roxburgh, writing in the south of India, 
also describes it as the most valuable kind, as forming three-fourths of the food of thdr 
horses and cows. By the Brahmins of the coast it is held sacred to Ganesba, (the 
Jonas of the Ancients), under the name of D o o r w a ll ;  it has sometimes been intro
duced into England, but it is a well-known British species, though not common, 
being the P a n ic u m , or Cynodon D a c ty lo n , of botanists. Cattle are also fed on chopped 
sXr&vf ibhoosa), as well as on the stalk,of thejoar {S o rg h u m  v u lg a re ) , cut into small 
pieces, and then called k u r b e e ;  of this all kinds are remarkably fond. They 
are also fond of the straw of many other of the*cultivated G ram inece , as of P a s -  

p u lu m  scrob icu la tum , and K o r a , P e n ic il la r ia  sp ica ta , P a n ic u m  ita licum , fr u m c n ta c c im ,  

m ilia re , and E leu sin e  a g y p tia c a , BuIFaloes, also, are fed on kans; or Im p e r a ta  {Sac-  

c h a ru m ) spon tanea , and its varieties, which are stacked for this purpose.
India is not, however, destitute*of pasture-grasses, but they belong to genera and

tribes

*  As  t he distric t o f  H urriana is celebrated for i ts  pasture-grasses, I  requested  m y friend, Col. C olvin, o f  the 

Bengal E ngineers, to  m ake a  collection o f  th e  grasses in  th e  neighbourhood o f H ansi, w hich  he was good 

enough to  do, and  sen t m e a small collection o f  very  fine specimens, b u t w hich , I d id n o t find, differed m uch in  

k in d  from those in  th e  Doab. T hey  belonged  to  th e  genera Panicum , Pennisetim , Cenchrus, C luetaria, Vilja, 

Dacii/loctenium, Cfiloris, Eleusine, Achrachne, Poa, several species o f Eragrostis, and Androjwgon.

    
 



4 2 2 I L L U S T R A T I O N  O F  T H E  B O T A N Y  O F [^Gratninea^

tribes different from those of Europe, as to P a n ic u m , E r a g r o s tis ,  S a c c h a ru m , T to tt- 

boellia, &c. Besides the above-mentioned, cattle are also fond of such grasses as 
P a n ic u m  c o lo n im , se tig e ru m , r e p m s , h ir s u tu m , and m ilia r e ; D ig U a r ia  c ilia r is , R ottboeU ia  

g la b ra , and A ndropogon  M a r t in i ,*  a native of the high lands of Ballaghaut, whence the 
seeds were brought by the late General Martin, and taken to Lucnow, well as trans
mitted to the Botanic Garden at Calcutta. He was induced to take particular notice 
of this long grass, in consequence of observing how voraciously fond the cattle were of 
it, notwithstanding its having so strong an aromatic and pungent taste, that, not only 
the flesh of the animals, but also the milk and butter, have a very strong scent of it. 
Dr. Malcolmson, to whom I am indebted for specimens of this grass, which he obtained 
in the Deccan, where it is universally spread over the trap districts, though seldom seen 
on the ordinary granite of that tract, informs me, that he has by it traced green-stone 
dikes for great distances across granite soils—the luxuriant growth, of A .  M a r t in i ,  

contrasting remarkably with the thin and low A .p o ly s ta c h y u s , of the granite. He also 
informs me, that the Patans and succeeding Mahomedan Governments valued the 
pasture of some of the sand-stone hills south of the Kistnah river, where the lemon- 
grass, (an A n d ropogon  N a rd o id e s 't) , is found, so highly as to reserve it for their own 
cavalry, or the right to cut and sell it, was rented as a monopoly to the highest 
bidders; but this was abolished about twenty-five years ago. The pasture of the Nalla 
Malla Hills, in sight of these, is considered bad, though more luxuriant, growing on 
a calcareous rock passing into a clay slate. Dr. Malcolmson, with these grasses, also 
collected specimens of the Nuth, or Nuthoo, grass, of Bellary, and the Ceded Districts, 
of which an account has been given by Dr.Wight in the Madras Lit. and Scientific 
Journal; it is remarkable for the great difficulty of eradicating it when once it has taken 
possession of the soil. Dr.W. has named this grass Isc h izm u m  p ilo su m , but if so widely 
diffused it can hardly have escaped the notice of all previous botanists ; especially as 
every government that has ruled in these districts has, from time immemorial, been 

’ paying large sums for its eradication. It is chiefly found in the “ black cotton ground,” 
and differs from nearly all the other herbaceous plants found there, by its widely- 
spreading, perennial roots, or underground stems, all the others having either fibrous 
annual roots, or very long tapering perennial ones, with the stem, even when procum
bent, generally annual, and altogether above ground. In its creeping habit it resem
bles T r itic u m  re p en t, in Europe, and some other plants found in sandy soils, which 
form a valuable provision for binding the loose materials among which they grow. 
Though rewards have been given and revenue remitted, Dr.Wight is of opinion, that 
the prevalence of this grass is far from being an unmixed evil, as cattle eat it, and 
large quantities are daily exposed for sale at Bellary, as food for them; and if it could 
be raised on less valuable soil, it would probably be thought a useful enox̂ gh plant: 
he further says that the necessity of granting remission may be doubted, as it may almost

be

* This p lan t appears to me, from  tile specimens, to  b e  on ly  a  variety  o f  Andropogon Nardoides, v . infra.
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be considered as a boon, conferred on these districts by the hand of a bountiful Provi
dence.*

The pastures of the various plains of India might probably be much, and at the same 
time easily improved, by the introduction of some of the pasture-grasses of Brazil, which 
are of a gigantic stature, and perfectly tender and delicate. Nees von Esenbeck, as 
quoted by Dr. Lindley, informs us that the Coapim de A n g o la  of Brazil, P a n ic u m  specta- 

bile, grows six or seven feet high; while other equally gigantic species constitute the 
field crops on the banks of the Amazons.

The base of the Himalayas, we have noticed, is clothed with a dense grass jungle, 
among which species of S accharum , and Andropogon, are the most conspicuous and 
the taljest, but when full grown, necessarily top coarse to serve either for pasture 
or for hay; they are, therefore, yearly burnt down, after which the young blade 
springs up, affording excellent pasture for herds of cattle. As we ascend the 
mountains, tropical forms gradually disappear, and those of temperate regions take 
their place, while at certain elevations, where the cold of winter is severe, and the 
temperature of the rainy season equable and moist, at the same time moderately 
high, we find many species of grasses, of tropical genera, perfectly at home, in situ
ations which are, in winter, covered with snow; but as those elevations have their 
own peculiar species belonging to European genera, which are able to withstand the 
winter  ̂ cold, there is at all times abundant pasture in the neighbourhood of most of 
the Himalayan villages, and according to the season of the year the sheep, and cattle, 
are driven to different ranges and elevations. The sward upon these mountains is 
exactly like, though somewhat more luxuriant, than that met with in the mountains 
of Scotland, or of Wales; and the sheep and cattle fed on them have the fineness and 
flavour of those fed on grain in the plains of India.

The grasses in the Himalayas we have seen belong to such genera as {A g ro s tis) ; Fox
tail grass, ( J ; Cat’s-tail, (PA/cmj7j) ; Meadow-grass, (Po<r) ; Fescue, 
Cock’s-foot, (D a c ty lis )  ; Bent-grass, {A grostis) ; Oat-grass, { A v e n a) ; B m n u S y  and others, 
which are equally characteristic of European meadows and pastures ; but it is still more 
important, that many of the v e ry  specks, which are accounted the best pasture-grasses in 
England, are among those found in the Himalayas ; as, for instance, Cock’s-foot grass, 
(D a c ty lis  g l o m e r a t a ) Annual, Narrow-leaved, and Smooth-stalked Meadow-grass, P oa

annua,

•  From naUve information it appears tliat there are two kinds o f ! iu tk ,  one cailed K oondara, in  the ragudo , 

or black so il;  the  other G u n ik o r  {P an icum  daciylon, Lin.) in the m udub  or m ixed soil. The form er is styled 

jm d a v a  (ship), w hen the large plough, w ith twelve bullocks, is required to  eradicate it. W hen in  detached 

spots, i t  is styled g u m p a  (basket), and may b e  removed by  m udas, and  other labourers, w ith pick-axes. The 

charge for digging out N y lk ,  is from one, to one and a h a lf  rupee, for a  piece o f ground eight yards long, tw o 

broad, and four and a h a lf  deep. I f  the N u th  does n o t exceed one-tenth o f the land, no cowle or remission is 

granted. I f  one-fourth, th e  assessment on th e  N uth portion is rem itted, Im t no cowle granted. F rom  one- 

quarter to one-half, besides the remission, a cowle is granted for clearing it. The remission granted on account 

o f waste from N uth , in  one village, in f u s t y  1242, amounted to Bupees 168. 7 .2 ; v is . g nn ipa  n u th , Ritpcos 

97.11 ; p u dava  n u th  66.6.3.
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a n n u ^ , _ . a n g n s tifo lia ; and P. p r a te n s i s ;  Cat’s-tail or Timothy-grass, P h k u m  pra tense  ;  

Purple Fescue-grass, {F estuca  r u b r a ) , which from its greater produce' is considered 
preferable to the F .o v in a , specially called Sheep’s Fescue-grass. Besides these', there 
are, as has been already shewn, a number of species, belonging to the same genera,' 
and analogous in nature, some of which may even be superior, to the best grasses of 
England, where they might be worthy of introduction; shewing, at all events, how 
easily any other grasses, as biennial rye-grass, might be successfully introduced, though 
this may not appear to be at all necessary where the natural pasture is already so good. 
But it would be of considerable importance to find some pasture-grasses suited to the 
plains of India, or the table-land of the Peninsula, and the Dukhun, and such a series 
as would afford pasture, in the different seasons of the year, as the cold, the Jiot, 
and the rainy; the first might be furnished, perhaps, from the north, and the second, 
probably from the south of Europe, while tropical countries are alone likely to furnish 
those fitted for the last. The creeping-rooted, and stoloniferous kinds, grow readily 
in almost any soil. In Europe attention is paid to hay-grasses, both of temporary, and 
of permanent duration; also to those adapted for pasturage, and to these, as yielding 
early or late pasturage, as well as those suited to different kinds of soil. The subject has 
in England obtained great and deserved attention, but no where so conspicuously as in 
the experiments instituted on this subject by John, Duke of Bedford, at Woburn, and 
Carried into execution there by Mr. Sinclair, and detailed in the work, entitled

Hortus Gramineus Woburnensis for a copy of which I was indebted, when in India, 
to the late venerable Dr. Carey: a very useful abstract of this work is given in Mr. 
Loudon’s excellent Encyclopedia of Agriculture.

In addition to the foregoing very obvious uses of grasses, a few are remarkable for 
their aromatic properties, as A n th o x a n th u m  odoratum , and IJo lcus odoratus, which, in 
these plants, according to Vogel, is due to the presence of benzoic acid. The roots 
also of the bena or pun n ee , Andvopogon { R h a p k is .  A n a th e m m ) m u rica tu m , which are in 
Hindee called k h u s -k h iis , and Tamool, v itiva p r , are delightfully fragrant, especially 
when moist, and therefore much employed fo/ making the thatched screens or ta tties , 

which are placed in the hot weather before the doors and windows of houses in India. 
Water being thrown upon these,*while the dry and heated wind blows through, which 
causing rapid evaporation, enters the rooms, both cooled and fragrant; the difference of 
temperature between the outer and the inner air amounts often to between 20® and 30® 
Fahrenheit. According to Dr. Roxburgh, C h a ta r ia  (^Aristida) setacea, is employed for 
this purpose in the Madras Presidency, where th» contrivance was introduced from 
Bengal. In the v it iv a y r , or k h u s -k h u s , the aroma is dependent, according to Vanquelin 
and Henry, who both examined the roots of the same plant, though under different 
names, to the presence of a principle resembling myrrh. Some other species secrete 
volatile odorous oils, so abundantly, as to be profitably distilled; of these the best 
known is Andropogon Schcenanthus, or Lemon-grass, its infusion being often employed 
in India as a pleasant stomachic; the Lemon-grass oil is probably distilled frqin it.

Another
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Another species, named A .  N a r d u s , by Rottler, but with a doubt of its correctness, is 
called ginger or spice-grass, by Ainslie, 11, p. 401; it is common on the Courtallum 
bills and in the district of Tinnivelly, where the natives use its infusion as a stomachic, 
and occasionally prepare from it an essential oil useful in rheumatism. A .  Iw a ru n c u sa ,  

a native of the country skirting the base of the Himalayas, comes remarkably near 
A .  S c h a n a n th u s , as observed by Dr. Roxburgh, both in habit and taste. IMr. Blane 
found it between the Hills and the Rapty; Dr. Boyd near Hurdwar, in which neighbour
hood, in the Kheree Pass, and at Mohun, I have also found it. The natives there call 
it m irch ia  g a n d , and the Hukeems give it, as the i z k h l r  of the Arabs, and the ishhinos  

of the Greeks. It may be the true of Dioscorides, though the Lemon-grass,
A .  S c h a n a n th u s ,  v /h \ch . is only found in gtu’dens in N. India, being common in the 
islands and S. of India, became first known to Europeans; and as it possessed the 
requisite properties, was thought to be, and may possibly have been, the true a-xivog.

A species possessing still more remarkable aromatic properties, and far more exten
sively diffused, is that which yields the fragrant grass-oil of Namur, and which I 
named A n d ropogon  C a la v iu s  A ro m a ticu s , from supposing it to be the xa>.aixos apoixarixos 

of Dioscorides. This species is found in Central India, extends north as far as 
Delhi, and south to between the Godavery and Nagpore, where, according to Dr. 
Malcolmson, it is called Spear-grass; it may be the A . J i f a r t h n  of Roxburgh, as I 
believe, it is also thought to be by Dr.Wight, though it has been named A .  N a n lo id e s  

by Nees von Esenbeck.
The xa7s.ct[ji/)g apojjMTixos is described by Dioscorides immediately after <r/jvo$y which 

is usually translated O dora tus J u n c u s , and generally acknowledged to be A ndropogon  

SchcenanthuSy and is stated by him to be a produce of Africa and Arabia. The Lemon- 
grass m a y  be found in Arabia, and, perhaps, in Africa, as well as in India. C a la m u s  

A ro m a ticu s , immediately following and stated also to be a native of India, appears
to me to have been a plant allied to Lemon-grass. It is thought also to be the 
“  sweet cane,” and the “ rich aromatic reed from a far country” of Scripture. There 
is no plant whicli more closely coincides in description with every thing that is required, 
than the tall grass, which yields the fragrant grass-oil of Central India. This has been 
considered by Mr. Hatchett, “ On the Spikenard of the^ncients,” to be both the vap5oj, 
and the Sweet Calamus, of the Ancients. The former I conceive to be N a rd o s ta c h y s  

J a ta m a n s i, (v. p. 242'), and the latter to be the present species of A ndropogon , which 
I named C alam us a ro m a ticu s , (v. 1. c.); also my “ Essay on the Antiquity of Hindoo 
Medicine,” (p. 33 and 83). Mr. Ilatqhett has, however, republished the figure of A n d ro 

pogon Iw a ru n c u sa , from the Philos. Trans, vol. 80; though his specimens, which Ije 
obtained from Mr. Swinton, and which I liave had an opportunity of examining, are 
identical with mine of A .  C alam us A ro m a ticu s , from the same part of India.

Sugar is a principle abundantly secreted in grasses, as has been satisfactorily 
proved in the analysis of the Pasture-grasses, by Sir H. Davy; in S o rg h u m  

{H o lcu s) sa c ch a ra tu m , it is secreted in such quantity, that in Italy this plant has
3 I been
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b^n cultivated, as a substitute; for the sugar-cane ; and, of cour /̂most abundantly m the 
sugafrcane itself. The cultivation this plant in India is. undoubtedly of great ‘anti
quity ; the Arabian authors on Materia' Medica give m k k u r .^ n d  sh^iikkur, Av. c. 757, as 
its names, which are no doubt derived froiti' the-same source .as the Hindee ja g g e r y ,  

T a m o o l sa k ka ra , the Sanscrit s a r k u r a . The last contained in the Amera Kosha, already 
carries us back to the beginning of the Christian eraand Oriental scholars easily 
prove that the manufacture of sugar was known to the . Chinese, as well as to the 
Hindoos, from very early times. It has been supposed, that the-SflccAarwm of 'the 
Ancients, is not the sugar of the present day; but it would be unaccountable, then, 
how the term should be applied to it by Dioscorides, who, iic. 104,
describes it as a concrete honey, similar to salt.

The' manufacture of sugar of the best quality in India, is a subject of the greatest 
importance’ to that country, and one which is quite within its capabilities, and the 
pow6r of those who, with sufficient capital, pay due attention to the Cultivation of 
the cane, as well as to the manufacture of the sugar. The variety of cane hitherto 
cultivated in India has been very inferior in quality to that employed elsewhere; so 
far back as 1796, Dr. Roxburgh, (FI. Ind. 1, 240), introduced from China, into the 
Calcutta Botanic Garden, a variety, which he called Saccharum  shiense, which, from 
its great hardness, resisting the attacks of the white ant, and the jackal, at the same 
time that it produced a crop, even in the third year, resisting drought to a great degree, 
and yielding juice of a richer quality, was hoped would prove superior to the cane, 
which was common all over India. Within the last few years the Otaheite sugar
cane, probably S a c c h a ru m  violaceum, “  Canne de Haiti,” of Tussac, has been introduced 
into India by Capt. Sleeman, and cultivated in the Calcutta Botanic Garden by Dr. 
Wallich, whence it has spread rapidly over great part of India, as Seringapatam, 
Bombay, Saharunpore, and the Deyra Doon.

Due attention to the various physical agents which,control the secretion of the 
various juices, good soil, free exposure to air, and light, as well as sufficient irrigation, 
and only a moderate degree of cold during the winter months, appear to me essential 
for securing the richest secretion of Saccharine matter; while equal care and attention 
must be paid by the manufacturer to the Chemistry of the subject. That the utmost 
success is attainable, is evident from specimens which have been sent to this country 
from India, and some of which have been pronounced by the best judges to be “ fully 
equal to any sugar brought to the London market.” As this subject is of too great 
importance to be passed slightly over, and too extensive to be comprised within the 
limits of the present work, the Author intends taking an early opportunity of treating 
the subject in detail.

Besides the above, and their extensive uses as grain, and as fodder for cattle, many 
of the Grasses, though delicate in structure, and narrow in leaf, are valuable from their 
durability, partly from containing so much silex in their cuticle, and are therefore 

employed for thatching, such as Im p e r a ta  K a r tig ii, and Sacchartim  catialiculatum .

Some,
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some, as M ^ra g ro s tis  c y n o su ro u le s , are employed for rope-making, as S t i p a  te h a c is s im a ,  

the true E s p a r t o  (S p a r tu r n )  of the Spaniards, as well as L y g e u m  S p a r t u m  are in Europe. 
Sortie of the specif of S a c c k a r u m  r̂e employed by the natives for making their 
reed pens, and' others for their arrows. "The from its multiplied uses, may
rival almost any other produce of the vegetable kingdom, thoughj from not yielding 
any porticm fitted for food,- it- is of less importance than some others; the young parts, 
however, being soft and tasteless, are employed for making both into pickles and 
preserves. The singular substance secreted within its hollow stem, and near the joints, 
has long been known in Indian medicine, being the b u n s - lo c h u n  of the Hindoos, ta b a s h e e r  

of the Arabs; k s h i r  or cH ir , means juice, or extract, in Sanscrit. It has been thought 
by some to be the S a c c k a r u m  of the Ancients, but without sufficient foundation.

The grasses, though humble in appearance, and inconspicuous in inflorescence, are, 
as we have seen, among the most important of plants; they are among the first to grow 
upon new or barren soils, and thus moderating the extremes of heat and cold,, serve to 
modify climate, at the same time that they prevent land, which has long been in use 
from becoming sterile, in consequence of the yearly additions which they make to the 
soil, of organized matter from their own decay. Their universal diffusion, and great 
similarity in nature, has rendered easy the colonization of distant lands by man, as well 
as the transport of herbivorous cattle from one part of the world to another. No plants, 
therefore, are more worthy of continued and extended experiments in India, as few 
things can more effectually benefit society, or promote the best interests of the country, 
than increasing the productiveness of a Cereal grain, or improving the culture of a 
Pasture-grass, except it be introducing new kinds of each, suited to the different 
parts of the wide-spread territories, and diversified climates, of that empire, knowing, 
as expressed in the terse language of Linnaeus, that G r a m i n a ,  f o l i a  p e c o r ib u s  e l  j u m e n t i s  

IcEta p a s c t ia ,  s e m in a  m in o r a  a v ib u s ,  m a jo r a  h o m in ib u s  e s c u le n ta  s u n t .

ACOTYLEDONEiE o r  FLOWERLESS PLANTS.

197. FILICES.
Ferns being allied, in some points of structure, to Phaenogamic Plants, and being 

most conspicuous in appearance, and peculiar in structure, at one time trailing 
their stems on, or below the ground, and, at another, elevating them into the air like 
the trunk of Palms, may well commence the series of Cryptogamic Plants. Ferns 
differ much from all living plants, but have numerous representatives in the Fossil 
Flora. They prevail chiefly where there is a certain degree of moisture ; hence they 
are abundant in insular situations, in the forests of tropical countries, as well as on the 
mountains of northern latitudes. Heat, though favourable to their development, is 
less necessary than moisture ; but this of itself produces greater equability of tempe
rature, and hence we have Ferns widely diffused ; prevalent in islands, and diminishing 
on continents, but even there, more abundant in the moist, than in the dry parts. This

3 I 2 also
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also explains why they decrease so rapidly from equinoctial regions to a little beyond 
the tropics; for instance, forming l-9th of the vegetation of Phsenogamous Plants of 
Jamaica; but only l-971st of the Flora of Egypt; and though.the heat so rapidly 
diminishes, yet the proporticm of Ferns increases, as they form 1-31st of the vegetation 
of Scotland, 1-lOth of GreenlamJ, and l-7th of North Cape. The further extension 
of Tree-ferns into the southern hemisphere is thus accounted for, from the'greater 
proportion there, of sea; they exist at the southern extremity of Van Diemen̂  Land, 
and even at Dusky Bay in New Zealand, while they are not found beyond St. Helena 
and SilUet m the northern hemisphere: the former in 20®, and the other in 27® of north 
latitude. India in the northern parts, Africa, and tSS Mediterranean region, being 
dry, are therefore unfavourable to the existence of such plants. Hence we might infer 
the more moist state of the ancient world, from the great proportion of Ferns and Tree- 
ferns, which are found in the Fossil Flora. These views are completely borne out in 
India, whence a large number of Ferns have been obtained; nearly five hundred are 
enumerated by Dr.'Wallich in his Catalogue : many of them certainly from the islands 
of the Indian Archipelago, but the majority are from the Malayan Peninsula, 
Silhet, Nepal, and the Himalayas, as well as from the west coast of the Peninsula, 
where there is considerable moisture. Few are found in the plains of India, where for 
a great part of the year dryness prevails. In the author’s collection there are about 
eighty species, obtained chiefly from the tract of the Himalayas, between the Ganges 
and Sutlej rivers, and only one species from the plains of India, that is, A sp kn iu m  
radiatum of Swartz, which is found at Saharunpore and Delhi, and along the banks of 
the Jumna, often on the sides of wells. This species is also found in Arabia and the 
Peninsula of India. The only other Fern I found in the plains was Ckeilantke$ dealbata; 
but even this only near the Rajmahl hills, where there are also a few other species, 
as Lygod'tum microfhyllum , &c.

Among the Ferns, as in several other families, of the geogiuphical distribution of 
which we have treated, there are several genera, common to both the Old and New 
World; of these many are found in the southern parts of India, as the Peninsula, 
Bengal, and Silhet, whence they extend to the lower parts of Nepal, as Acrostichum, 
HemionUU, Anirophyum , M eniscium , T a n itis , Nothoclana, Blecknum, Lom aria, Vittai'ia, 

L indsaa, Dicksoma, C ya tkaa , CeratopUris, Hym enophyllum , Trichomanes, zxid.Angiopteris, 

Allantodia, found in the Moluccas and New Holland, extends north on one hand to 
Madeira, and to Nepal and Japan on the other. The genera of which species extend to 
the more northern parts of the Himalayas are G ram mitis, Cheilanthei, Adiantum , P teris, 
D avallia , G kichenia, and Lygodium . In these mountains, likewise, occur species of 
other genera, which are found in most parts of the world, and occurring with the above 
in other parts of India, such as Polypodium, Asplenium, Nephrodium, Aspidium , and 
Ophioglossum. P ko p tltis , though differing little from Polypodium, has one species, P . nuda, 

common in the Himalayas; the others being found in Tropical America, at the Cape 
of Good Hope, and the Mauritius. Besides these, there are also species of Allosurus

(Cryptogrmnma),
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(C ryptogram m a), found on the lofty mountains of Kemaon, of which the others occur 
in Europe, Arctic America, and on the Andes; Woodwardia, prevalent in the northern 
hferaisphere, chiefly id the New World, and also in Tropical America; Osmunda and 
Botrychium , found in the temperate and cold parts of both hemispheres; Scolopendrium 

is stated as being a dative of the Himalayas; but Mr. Don, from naming his species, 
S . dubium, appears to be himself doubtful on the subject. ArfAoZio/rys, Dr. Wallich 
suggests, is only a species of A spid ium ; and Spbaropteris is a genus which is peculiar 
to Nepal.

In extending our view from genera to species we shall find confirmations of the same 
general principles which we ffave seen to hold good in other natural families ; though 
many species are of course peculiar to India, others likewise occur elsewhere. Thus 
some are found in the New World, as Acrostichum aureum, L., Polypod'mm phymatodes, 
L., Adiantum lunulatum, Burm., Aspidium  exaltatum , Sw., DavalUa tenuifolia, Sw., 
.P teris Im gifolia, L., P .  biaurita, Lin., is also considered by some botanists as occurring 
in India, but the species has been named P .n a n o ra lis  by Dr.Wallich.

Others, common in the islands of the great ocean, and in the Indian Archipelago, 
extend into India, as Polypodium alternifoUum, Willd., P .  quercifoUum, L., P te ris  nemo, 

ralisi Lom aria scaridens, Willd., Vitlaria elongata, Sw., DavalUa polypodioides, Don- 
which appears to be the same as D .Jiaccida, Glekhenia H erm anni, Br., Lygodium  micro- 

phyllum , L., and semibipinnatum.
Some Chinese and Japan species are also found in the Himalayas, as Nothochlana  

piloselloidesy Kaulf., which is common in the Archipelago, M eniscium triphyllum , P teris  

semipinriata, Linn., and P .  nervosa, Thunb., Blechnum orientale, and Lygodium Japonicum . 

As we have seen the prevalence of European species of other families in the Himalayas, 
so do we among the Ferns, as Adiantum  Capillus Veneris, L., Asplenium Trichomancs, L., 
and A . septenlrionak, Sw., Woodu'ardia radicans, Sw., A .plebeium , Br., is near A . R u ta  

muraria, L., and is so named jn Dr.Wallich’s Catalogue, No. 233. P teris  la ta . Wall., is 
thought by Mr. Don to be identical with P .  cretica, of the south of Europe. Pleopeltis 

nuda, found all along the Himalayas, is very closely allied to P .ensifo lia , found at the 
Cape of Good Hope; while P teris  deltoides, nob., is very similar to P .  calomelanos, 

another Cape of Good Hope species. ^
Ferns, though extensively diffused, and extremely curious in structure, are of less 

direct utility to man, than many other families of plants less numerous in species, and 
individuals. The fronds of some have been burnt for the purposes of yielding alkali, 
though none is detected in the analysis of male Fern; while those of other species, 
when young, are cropped by cattle. In a cooked state, they are also employed as a 
portion of the diet of the inhabitants of Norway and of Scotland, and, as I have seen 
by the shepherds in the Himalayas ; and the roots of Nephrodium esculentum, are eaten 
in Nepal, according to Dr. Hamilton; D iplazinm  esculentum, P teris  esculenta, and 
others, are also employed as food. P .  aquilina and Nephrodium F d iv  3/<w, have been 
used in the manufacture of beer, and Aspidium fra g ra n s  as a substitute for tea.

Though
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Though not possessed, of any very marked properties, some nave been used in, medi
cine from very early times, as they are mentioned by Theophrastus, and .Dioscorides; 
and it is curious to find many still so employed in India, no- doubt owing, in a great 
measure, to the Persian translations, from the Ambic.version of ;Greek authors being 
chiefly in use among the Mahomedan practifioriers of India. This is evident from the 
names which are applied td the drugs procurable in the bazars; as Isk o o lik u n d n o n ,, evi
dently intended for Scolopendrium , D ocn id ita rus for, D r y o p te r is ;  while others are known 
by their Asiatic names, as S u r h h u s  and B i s f a y ; the former having B ita r u s  or P te r in  

as its Greek synonyme, while the latter has bulookunhoon-, much changed by the errors 
of transcribers, as its meaning is stated, to .be m a n y - fo o ttd , and, therefore,- no doubt 
intended foe Po/ypoi/im. In properties the rhizomes of different Perns resemble each 
other,very considerably,; and may be, substituted one for the other; they abound in 
mucilage; some in fecula, tannin, and volatile oil, on which their virtues principally 
depend,, whence they are-employed as-mild astringents, tonics, and anthelmintics; 
and some, as .P d y p o d iu m  C a la g m la ^  &c. as diaphoretics; others are fragrant, as 
A n g io p te r is  e n c ta ,  a n d  A sp id iu m  f r a g r a n s ,  in Peru. In India the rhizomes, or the dried 
fronds, are given for the above-mentioned officinal Ferns of the Greeks. These are 
usually procured from Caubul, but they might be more easily obtained, and of as good 
quality, from the Himalayas.. Some of the species indigenous in India are also 
employed in medicine, as A sp len iu m  ra d ia tu m , called by the natives in Northern India 
M o r^p u n kh ee , ox peacock 's  f a n .  It is curious also to. find among the species employed, 
A d ia n tu m  C a p illu s Fenerw, which we have seen is indigenous in the Himalayas, as well 
as in Europe, and ih a X S k u e r -a l- j in ,  ox f a i r y 's  h a ir , should. be one of its.names; 
though M o b a rk h a  and H u n s r q j  are its common appellations in India, where it is employed 
as an expectorant.' P u te se o sh a n  and B u lo o tin g e n , names attached to it in the Persian 
works ori Materia Medica, seem only to be corruptions of P erise th io n  and P o ly fr ic h w n ,  

by which it was formerly known.

198. EQUISETACEiE.
T h o  E q u ise ta c e a , named from the single genus which the order contains, are unde

termined with respect to their a;ffinity to any existing families of plants, but form a 
gigantic tribe in the Fossil Flora. Dr. Lindley remarks, that in arrangement and 
appearance of reproductive organs, they resemble Z a m ia , and in general aspect C a su a -  

r in a ;  and that they approach C o n ife r a  more closely than any thing else, of which 
he considers; them a degeneration, through C y c a d a c e a . He accordingly places them 
following TaxacecE, at the end of the class of G ym n o sp erm s. The E quisetacecs are, 
however, usually placed among Cryptogamic plants, to the germination of which, 
approaching nearly to that of M osses , tlieirs is similar.

T h e  E quisetacece, few in. number, and small in stature, are distributed throughout 
many parts of the world, chiefly in the northern hemisphere, though E .e lo n g a lu m  

extends to Mauritius, Bourbon, and Southern Africa. A few are found in the hot
parts.
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parts, both of the Old and New World,. but they prevail in the greatest numbers 
in temperate climates, chiefly in ditches, and on the batiks of rivers. E .  p a lu stre ,'

E .  sp lva ticu m , and E .a r v e n s e , are found in both Europe,, N. America, and the two 
latter al^ in N. Asia. In India, one species, E . d e b i k ,  has been described by 

-Dr. Roxburgh as indigenous in Bengal, and has been found in Dindygul by 
Wight, in Burma by Wallich ( E .  p a lle n s ) , and along the foot of the Himalayas from 
SUhet to- the Deyra Boon, as well as in the* Northern Doab along the banks of the 
Juminay though, some of these vary in appearance from Dr. Roxburgh’s Bengal speci
mens. E .  d iffu su m  is a species described by Mr. Don from Nepal, and which he 
informs me is identical with E .  scopariuni, of Wall. Cat. No. 398, and which I-have 
found in the stony beds of hill streams, especially near Sahunsudhar, where, however, 
there is also another species. E .  I itg U sii, nob., is a new species from Kanum, in 
Kunawur, on the northern face of the Himalayas. Equisetums were formerly recom
mended as medicinal agents, but they are now valued only for their mechanical pro
perties, as for polishing different articles, from the quantity of silex (thirteen percent.), 
which they contain in their cuticle. Sir D. Brewster (Lind. Nat. Ord. p. 318), observed 
these siliceous particles beautifully arranged in two lines parallel to the axes qf the 
stem. From these observations, it has been concluded that the crystalline portions of 
silex and of other earths found in vegetable tissues, are integraf parts of the plants 
themselves.

199. MARSILEACEdS.

The M a rs ite a c e a  which were formerly united with S a lv m ia c e a , now form two orders, 
which are united into one class, H y d ro p ter 'u kS f by Endlicher. The order, as at present 
constituted, contains P ilu la r ia  dind M a r s i k a ; the former confined to Europe, but the 
latter extending north and south, in both hot and temperate climates in the Old World, 
with a. few species in N. America. The M arsileacece have their representatives also 
in the Fossil Flora, in the form of Sphenophyllum  and T r iz y g ia , the latter figured in 
the present work. Tab. 2. fig. 8.

In India there appear to be three distinct species; M .  quadrifolia, the European 
species, which is also found in New_ Holland, and all parts of India; M .  JEgyptiaca, 
•which is found in the Peninsula, as well as in Egypt, and which appears to be M . erosa, 
Willd.; ?iXidM.coromanddiana (Af. of Lamarck) a snecies annarentlv neculiar
to the most southern part of the Indian Peninsula.

200. SALVINIACEiE.

The Salviniacecc, which have been usually united with M arsileacecB , chiefly resemble 
a q u a t i c i n  habit; they are as extensively diffused M arsika cecE , in hot and 
temperate parts, both of the Old and New World. S a lv in ia  n a ta n s, found in Europe 
and N. America, was found by Dr. Hamilton in Gorukpore, and obtained by myself 
from Cashmere. S .  cuculLata is a new species, described by Dr. Roxburgh as being- 
indigenous in Bengal. A z o l la , the other genus of the order, which is extensively

diffused
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diffused in the southern hemisphere, being found in New Holland and Van Diemen’s 
Land, as well as in the Straits of Magelhaens, in South and also in North America, 
x:curs also in India, having been found by Dr. Hamilton to the eastward of Bengal,' 
and by myself in Behar. The species appears to be nearly allied to, if not identical 
with, A .p in n a ta ,  found in New Holland.

201. LYCOPODIACE^.
The Lycopodiacece, named from L y co p o d iu m t or Club-moss, are distinctly characterized 

by their organs, of reproduction. Dr. Bindley says they are intermediate, as it were, 
between F ern s, and C o n ife r a , on one hand, and F e rn s , and M o sse s , on the other; related 
to the first of these tribes in the want of sexual apparatus, and in the abundance of 
annular ducts contained in their axes; to the second, in the aspect of the stems, of 
some of the larger kinds; and to the last, in their whole appearance. The genera 
usually included in the order are, L yc o p o d iu m , P s ilo tu m , and Isoetes. The last is by 
some referred to M a rs ik a ce c e , but Endlicher has formed it into a separate order, which 
he conjoins, however, in a class with Lycopod iacetz. The species of Isoetes are all found 
submersed, in Europe, Central, and S. Asia, as well as in N. America; they are all 
considered varieties of I .  p a lu s tr is  by Sprengel; but I .  setacea, found in the S. of 
France, is no doubt a distinct species, and appears identical with S . in d ica . Wall. Cat. 
7072, which is probably the same as I .  corom andeliana . P s i lo tu m  consists of three or 
four species, found within the tropics of both worlds, and (P. tru n c a tu m )  in temperate 
regions of the southern hemisphere. P .  tr iq u e tru m , z. species found in Tropical America, 
the Sandwich Islands, New Holland and Mauritius, was obtained by Dr.Wallich in 
Nepal, and by myself from Cashmere. The specimens from the three last- localities 
differ in no respect from each other, but those from Penang, Ava, and the Indian 
Peninsula, differ from the former, as well as the last from the two former, and may 
form varieties of, if they be not a species distinct from, P.̂  tr iq u e tru m .

L yco p o d iu m , which forms the great bulk of the order, as consisting of about 150 
species, is found in all parts of the world, growing both on the earth and on trees, and 
in very hot, as well as in very cold, countries, but most abundantly within the tropics, 
where they are large, and highly prnaraental, from the delicate richness of their foliage; 
but that they are not confined to such situations, is evident, from whole tracts in the 
north of Europe, being cohered with L y c o p o d iu m  a lp in u m  and selaginoides. Species are 
also found on the tops of our coldest mountains; and they occur as far south, as Van 
Diemen’s Land, and the Straits' of Magelhaens. In India they are found, both in hot, 
and cold, parts of the country, though entirely absent from the dry plains. Those obtained 
in the Peninsula, are chiefly L y co p o d iu m  F h le g in a r ia , and X. c e r n m m , which occur also 
in Mauritius and Penang, as well as in the Delta of the Ganges, and in Silhet. 
L ,  ornithopodioides, c a n a licu la tu m , ^ n A p lu m o su m , are other Peninsular species. L . im b r i ^  

c a tu m  is found in Bengal, and L .  c ir c in d tu m , apparently identical with Thunberg’s 
plant, was found by Dr. Hamilton in Behar, and by myself in the Central Range; I

have
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have apparently the same species from Choras on the Choor Mountain. Several 
species have been obtained by Drs. Hamilton and Wallich from the Himalayas, and 
nearly the same species by myself, from those mountains more to the north-west, as 
L .  tm d lu m , { L .  semicordatum  and subdiaphanum. Wall. Cat. 126, and 136); L .  suhuti' 

fo lium , Cat. No. 114, from Nepal, I have from Mussooree. From Kunawur I have 
L .  Kunawurcnse, nob., which is allied to L .  sanguim kntum , a species found near Lake 
Baical, and on the wall of China.

202. CHARACE^.

From the obscure .nature of the reproductive organs of the genera Chara, and 
Nitella, which form this order, great uncertainty has prevailed among botanists respect
ing its location in a natural series. Chara  was first placed by Linnaeus among Cryp- 
togamic, and then among Phaenoganiic plants. The same difference of opinion has 
continued among distinguished botanists of the pre.sent day, though the Charace(Z zxq 

now generally treated of as a distinct order, and placed near Mosses and AlgcZ. The 
two genera constituting the order are found in water, often stagnant, sometimes salt, 
in all parts of the world. Several species of Chara  have been discovered in India, 
both in the south and north, and one in Nepal; but, as far as an opinion can be formed 
from specimens in herbaria, the species appear to be in general distinct in the different 
parts of Jndia. C. which is found near Tranquebar, appears, however, with
setosa and corallina, to be the species most widely clift’used. C. flameyitosa, foliolosa, and 
polyphylla, are other species so named in Dr. Rottler’s Herbarium, while C. vcrticillata, 
involucrata, and furcata^  are described by Dr. Roxburgh as indigenous in Bengal. Of 
the species in the E. Indian Herbarium, C.zeylanica ,, 5180 B. andC., of the Madras 
Herbarium, and from Sadras, are the same; but 5186, A., found by Dr. Hamilton 
near Patna, is a distinct species, perhaps a variety of C, zeylanica; but the specimens 
are mixed with the ZannkhelUa, already mentioned under Fluviales. C. fcetida, Hb. 
Ham., from Bangri, is a very elegant species. C. spiralis and C. corallina, Wall. Cat. 
No. 5188 and 5189, are from the same herbarium and similar locality; C. hispida. 

Wall. Cat. No. 6189, or at least the plant so labelled, is CauUnia indica ; while the plant 
so named in the Cat. No. 5183, is a Chara, in const̂ quence, probably, of an inter
change of the tickets of the two plants. C. polycladts is a species described by Mr. 
Don from Nepal: two other species were obtained by myself, from the north of India; 
but the identity of these different species, mentioned as Indian, can only be determined 
by careful examination of perfect specimens.

203. MUSCI.

M usci, or M osses, are familiarly known, though the term is much more extensively 
applied in popular, than in scientific language. They often escape notice from their 
diminutive size, but growing as they usually do together, numbers, as in the case of 
Corals, amply compensate for their individual want of bulk, when they are seen 

3 K covering
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covering with beautiful verdure the driest rocks, the barks of trees, or the surface of 
the ground. They are, however, abundant only in temperate climates, where there is 
some degree of atmospheric moisture : they are also found, but in less variety, within 
the tropics, notwithstanding the degree of moisture ; hence it may be inferred, that it 
is the heat of such situations which is injurious to their prevalence; their absence, 
therefore, from the hot and dry parts of India, as well as of the world, might be 
expected, as heat, unaccompanied by moisture, is there usually so greatly in excess 
to what is congenial to their habits.

The Muscology of India has been little investigated: none are noticed in Dr. Rox
burgh’s Flora Indica; 113 species are enumerated in Dr.Wallich’s Catalogue, chiefly 
from Nepal. In the author’s collection there are only fifty-five species, almost all from 
one locality, that is, Mussooree : of these, several are the same as those in the East- 
Indian Herbarium, but others are peculiar to the author’s collection, though all are 
not new species, being for the most part such as are also found in Great Britain, and 
other parts of Europe. Mr. Griffith, when in Assam, paid considerable attention to the 
Mosses he found in'his journey. The results he has detailed in a paper read before the 
Linngean Society, but which, not having yet been published, 1 can only refer to 
its abstract in the proceedings of the Society. Most of the species were “  gathered 
in the Khasya Hills, an elevated tract of country, forming part of the eastern frontier 
of British India. The climate is described to be excessively moist, which w ill account 
for the large number of Mosses collected in the journey by Mr. GriflSth, forming about 
one-eighth of the entire family, 1324 being the amount of species enumerated by Bride!, 
in his Bryologia Universa.”

The Mosses in Dr. Wallich’s and my own collection, have had the advantage of being 
examined, and named, by Sir Wm. Jackson Hooker, whose determinations, from his 
great knowledge of the subject, and possessing one o f the most extensive Herbaria, are 
of the greatest value, and worthy the entire confidence oF botanists. From his investi
gations, therefore, we find that in the hot parts of India, and places to its south, such 
as the Malayan Peninsula, Penang, and Singapore, where there is also moisture, species 
of the genera Syrrho’podon, Octoblepharum, and Hyophila, have been obtained; and, 
excepting of the last, solitary species, of such genera as Trichostornum, Tortula, Dicra- 
num, Bryum, and Hypnum. Of these, Tortula indica is found on walls near Calcutta, 
Dicranummegalophyllurn, Brid., in Singapore,^j?WM»i Tavoyensem. Tavoy,with H .retro- 

Jie.vum, and mkrocarpum, in Ava. Bryum acuminatum, Hook., in Penang, and the West- 
Indies. Octoblepharum albidum, Hedw., in Singapore, also in the West-Indies, S . Ame
rica, Mauritius, and Madagascar. Hypnum spiniforme, Hedw., at Penang, in Mau
ritius, the Cape of Good Hope, and the West-Indies. O f the genera of tropical situ
ations, of which species extend into Nepal and the mountains, we may mention 
Syrrhopodon, Calymperes, Schlotktimia, and Pterogonium. Orthodon is common to Nepal 
and the Isle of Bourbon, the same species, O. serratus, occurring in both. Sclero- 
dontum, found in Brazil and New Holland, has also a species, S. secxmdum, in the
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Himalayas, us has Giypkocarpus, of which the other species are found at the Cape of 
Good Hope. Hookeria, frequent in tropical, but rare in temperate rê ons, has one 
species, H . acutifoUa, peculiar to Nepal; but the other, H . roUdata, Sm., is rise found 
in the West*Indies, New Zealand, and at the Cape of Good Hope.

Genera peculiar to  Nepal, but of which only single species have yet been described, 
are Hi/menostylium, Lepiohymenium, Regmtodon, and Lyellia: but the genera, to wbicli 
the great mass of the species found in these mountains belong, are those which are best 
known in Europe, and other temperate parts of the world, such as Gymmstomum, 
Grimmia, Orthotrichum, Zygodon, Trematodon, Dicranutn, Didymodon, Tortula, Brackp’ 
tnenium, Bryum, Poklia, Barlramia, Funaria, Pohfirkhum, Hyjmum, Zeskea, Neckera, 
Leucodon, and Mssidens.

As we have seen the genera of hot climates prevailing in the southern parts of India, 
spreading into Nepal, and still further north into the Himalayas, and occurring with an 
occasirmal species of a European genus, so do we observe among the species, the 
prevalence of several which occur in other hot parts of the world, though there are with 
them a great many which are identical with those of temperate climates, as of Europe 
and of the British Isles. This mixture of tropical and European forms, we have seen 
to prevail very frequently even with the genera and species of more highly developed 
forms of vegetation, and which was ascribed to the equability of temperature and of 
moisture of the rainy season during which these anomalies occur. It has long been 
observed by the most distinguished botanists, and among these by Mr. Brown, who 
holds the first rank among them, that the species of the less highly developed forms 
have a very wide geographical distribution. Of this several examples are given in 
the list appended by Mr. Brown to his General Remarks on the Botany of Terra Aus
tralis. Many have been adduced in the present work, as well among Phsenogaraic as 
among Cryptogamic Plants, and a still greater number iu proportion to the new species, 
are now to be adduced from among the true Mosses.

The species of J/osw.? which have been found in Nepal, and the neighbourhood of 
Mussooree in the Himalayas, and which also occur in other, often very distant coun
tries where the climate is hot, are Orthodonserratus, Schwiigr., Dicraww?/?fragile. Hook., 
Didymodon squarrosum. Hook., which occur in Mauritius; also Fisstdens polypodioides, 
Hedw., likewise found in the West-Indies; as are Bryum coronatum, Schwagr., 
Funaria calvescens, Schwagr., Hypnum flexile, Sm., Neckera cladorhizans, Hedw., 
N . undulata, Hedw., Hookeria rotulata, Sm. Neckera dendroides, Hook., occurs in 
the Sandwich Isles; Hypnum flexile, Sm., and arbusculum, Hook., are likewise 
found in New Zealand; as well as Hookeria rotulata, Sm., and Funaria arborescens, 
Schwagr., in New Holland. The European species, many of them British, and some 
also occurring in N. America, and which have been found in the Himalayas, are 
Gymnostomum rufescens,Yioo)/i., Trematodon longicollis. Rich., Dicranum heteromallum, 
Hedw., squarrosum and Jiexuosum, Hedw., scoparium, Hedw., longifolium, Ehrh., and 
glaucum, Hedw., Didymodonpurpureum. Hook.?, Tortula angustifoUa, Hook., and fallax, 

3 K 2 Sw.,

    
 



I L L U S T R A T I O N  O P  T H E  B O T A N Y  O P l_Lkhenei>

Sw., Bryum julaceum, Schrad., caspititum,\Anu., argenteum, Lin., cuspidatum, Schreb., 
nutans, Schreb., dongatum, var, rostralum, Schrad? roseum, Schrad? and turbinatum, 
Sw,, Pohlia elongate, Hedw., Bartramia Halkriana, Hedw., and fontana, Sw., 
trichum abides, Hedw., P .u n d u la tu m , '^ ^ ^ . ,  P .urnigerum, Linn., and P.juniperinum, 
Willd., Hypnum serpens, Hedw., H . proliferum, Linn., B .  preelongum, Linn., H . mob 
hiscum, Hedw., H . cupressiforme, Linn., H . ruscifoUum, Neck., and H . abietinum, Linn<, 
Neckera tenuis, Hook., and N . pennata, Hedw., Ftssidens bryotdes, Hedw., and F. taxi- 

folia, Hedw. The species found by Mr. Griffith, which are also identical with those 
indigenous in Europe, were found about a thousand miles to the S.E. of the parts of 
the Himalayas, whence a great majority of the foregoing were procured. According to 
the abstract, given in the Proceedings of the Linnean Society, bis “  collection contains 
Sphagnum obtusifolium. Polytrichum umigerum, and abides, Weissia Temptetoni, Dicra- 
num scoparium, and glaucum, Bartramia fontana, and several others familiar to the 
European museologist; but the far greater number of the species have not been pre
viously described.”

204. HEPATIC^.

The Hepatic<2, named originally from their liver-like colour, are intermediate in 
structure between Lichenes and Musci. The Jungermannias are sometimes separated 
from the Marchantias, at other times they are united together; but in the investi
gations of Nees von Esenbeck and of Bischoff, adopted by Endlicher, the Hepaticce are 
distinguished into the smaller orders, Ricciacece, Anthocerotea, Marckantiacea, and 
Junganianniacea, and all of which are found in moist situations on the earth or trees in 
all parts of the world. These, like other Cryptogaraic plants, have been but imper
fectly investigated in the Himalayas, or indeed in India in general, and therefore many 
genera and species will probably be added to the numbers already known, as there are 
only ten of the former, and about thirty of the latter.̂  Among the genera, Plagia- 
chosma is peculiar to Nepal; Dumortiera is a wide-spread tropical genus, which has a 
species in the mountains of Ava; Blandowi^ and Grinmaldia, found in the south of 
Europe and America, have likewise species in Nepal, where are also found species of 
Anthoceros, Riccia, Fimbriaria, Bygropyla, Taylor; Jungennannia, and Marchantia. 
The species are chiefly new, and have been named by Lehmann: with these have 
been found Jungermannia diclados, Brid., J . scorpioides, N. ab E., J.juniperina Jili- 
formis, Sw., together with Marchantia squamosa, Raddi, and the universally-diffused 
A L  polymorpha, which found in Europe, Africa, and even North America, dso occurs in 
the Himalayas.

205. LICHENES.

Lichenes, often called in English Rock A/ô ,̂have been described by Fries as “ types 
of Algce, born in the air, interrupted in their development by the deficiency of water, 
and stimulated into forming a nucleus (or receptacle of sporules) by light.” Agardh
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considers them more nearly allied to F u n g i than to A l g a ,  They are aerial perennial 
plants, cellular in structure, indefinite in extension, and with no fixed symmetry of 
form. They are found growing on stones, or on the earth, or on living or dead, but not 
usually on decaying parts of plants, sometimes on the trunks of trees, and sometimes 
on the leaves, especially of tropical evergreens. Pulverulent Lichenes are the first 
plants that clothe the bare rocks of newly-formed islands, then follow fuliaceous 
Lichenes, and then Mosses and Hepatic® (D’Urville ex Lindley). A certain degree of 
moisture, though less than that required for other Cryptogaraic Plants, is necessary 
for the growth of L ic h tn ts : we, therefore, find them flourishing in comparatively dry 
climates with moderate temperatures, but attaining perfection in the moist seasons of 
the year; abounding also, but less frequently fonning fructification, in much colder 
regions, and thus extending from the equator to polar regions, and from the rocky 
shores of the ocean to the verge of perpetual snow. It has been remarked that the 
same species are found in very different parts of the world, and that the Lichens of 
Europe differ little from those of North America; Mr. Brown long ago enumerated 
the European species in New Holland, and Baron Humboldt, (Syn. PI. iEqmnoct. 
Orbis Novi,) has since mentioned those in the mountains of South America.

This is observed, but in a still more remarkable manner, in the comparatively few 
Lichens which I collected in the Himalayas, almost the whole of which are pronounced 
by Pnffessor Don, who has had the kindness to examine and compare them, to be 
identical with European species, and I can add my testimony to his, as I am unable 
to perceive any specific difference in those which I have compared.

Among the most conspicuous of the Himalayan L ic h en e s, are XJsnea ba j'ba ta  and 
T J .f io r id a ; the former extending south to Ceylon and the Peninsula of India, especially 
to Coorg; the latter is found on Chimborazo in S. America, and in New Holland. 
B o r r e r a  f u r fu r a c e a  and B .  c il ia r is , equally European species, are both very common, 
especially the former, in the Himalayas. To this genus belongs the Lichen (-B. A s/in eh , 

nob.), which is called c h u lc h e k r a , and so extensively employed in India as a dye. 
B .  c ilia r is  is also found in Coorg, and R o cce lla  f u d f o r m i s ,  or flat-leaved Orchil, very 
abundantly in Tranquebar. R a m a lin a  f a r in a c e a  is extremely abundant in the Hima
layas, and found also in the Peninsula, in the HilU near Cudalore. Of G y ro p k o ra ,  

a species which is closely allied to, if it be not identical with G .  m u r in a ; while of P elti~  

dea, P .  ca n in a , is found on the Choor mountain; P a r m e lia  p e r la ta , ca p e ra ta , physodes, 

and aipolia , with S tic ta  p u lm onacea  and scrobicu la ta , are indigenous in the Himalayas, as 
well as in Europe. Besides these’are other species of the former genus, as well in 
the Himalayas as in the Peninsula. In the former are also found a species of A tec to r ia , 

an A . j u b a t a l ,  with Siereocaulon  p a s c h a k , and species of C ladonia  and Scyp h o p h o ru s. 

Numerous species of crustaceous Lichens may also be seen, both on trees and rocks, 
on the mountains, as well as in the plains. The few in Herbaria belong to the 
genera L e c a n o ra , L ecidea , L e p r a r ia ,  P e r tu s a r ia , E n d o ca rp o n , V erru ca ria , O p e g ra p h a ,  

and A r th o n ia . From Bombay specimens have been sent of Usnea b a rb a ta  and J io r id a ,

with
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with a species of Borrera, and from Ceylon varieties of Roccella fuciformis, wif̂ > 
Ramalina fasligiata from the Sunderbund or Delta of the Ganges.

Though obscure and apparently insignificant as plants, the Lichens yet serve some 
important purposes; some are useful as medicines, and others in the arts; several 
serve as food for herbivorous quadrupeds, as deer and antelopes, and a few for man 
himself. Those which have been employed as food, contain a starchy substance, called 
Lichenin, which renders them nutritive and demulcent: among these is Cetraria islandka, 
or Iceland Moss, after it has been steeped in water. The several species of Gyrophora, 
as G. probosvidea and G. vellea, though bitter and nauseous, constitute the tripe de Roche 
of the Canadians, which supported Sir John Franklin and his companions in Arctic 
America; they are found in cold rocky situations, especially on granite, in almost 
all parts of the world. G.cylindrica is occasionally used in Iceland as food. So, in 
Lapland, Alectoria jubata, according to Linnaeus, supplies the rein*deer with food in 
winter; as does Cladonia rangiferma, or rein-deer moss, which grows there in great 
abundance, and serves to pasture the vast herds of rein-deer, which constitute the sole 
wealth of the Laplanders. Many others might be edible, if it were not for the bitter 
principle which they contain along with the fecula. Berzelius has proposed removing 
this, by macerating them in a weak solution of carbonate of potass (one part to three 
hundred of water), and afterwards washing them in cold water. This bitter principle 
has been called Cetraria, and imparts tonic properties to several of the species, as to 
Barrera furfuracea, and others which have been used for the same purposes, as Cetraria 
Islandka; and some have been employed as a substitute for hops in the brewing of beer.

Some of the Lichens are, however, more valuable for yielding a fine dye, than for 
any other purpose : this is developed, as is well known to practical men, by digesting 
the lichen, with the assistance of heat, in a weak solution of ammonia, (v. Visgor in 
Proc. of Com. Agr. R.As. Soc.) Of all the Lichens, Roccella tinctoria is by far the 
most valuable, being employed for making orchil or alchil, and is for this purpose 
imported from the Canaries, Azores, and Cape-Verd Islands, as well as from Sicily: 
that obtained from the first is much the most valuable, selling even for £400 a ton. 
R . fuciformis, the other species of the genus, is more widely diffused, being found in 
Europe, Brazil, as well as in Ceylon, and the Peninsula of India, whence several 
specimens have been sent to the Royal Asiatic Society, but this is far inferior in quality, 
containing, indeed, hardly any colouring matter. Usnea barbate is described by Hum
boldt as being employed in South America for a similar purpose ; but some of the 
crustaccous Lichens are also valuable, as Lecanofa Parella, the Perelle of Auvergne 
and other parts of France, where it is extensively employed to produce a dye far 
superior to that of another Lecanora, L. tartarea, the Cudbear, and equal to that of the 
Roccella tincloria ex Hooker. So also Parmelia saxatilis and omphalodes are used in 
Scotland. Several other of the crustaccous Lichens are employed, though none 
yield so fine a colour as the Archil, or the Perelle; but as the colouring matter 
is not confined to a few only, it is more than probable that some of the Indian and

Himalayan
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Himalayan species may be found to yield a valuable dye, and thus become articles of 
commerce. The dryer climates will probably yield it of a finer quality than the moist, 
and the secretion seems much influenced by local circumstauces. One species is 
already employed as a dye by the natives of India, that called by them chulchc- 
leera, and which appears to be a species of Borrera. It is curious that this is described 
in their works under the name of Ashneh, which is no doubt the origin of Usnea, and 
for which Persian authors give ubryon as the Greek synonyme. This may be 0/suov, 
mentioned under Diosc. 4. 53. The Usnea, which was known to the older
writers, as Dillenius and Ray, is described as a filiform lichen, found on trees in 
the East-Indies: and this is mentioned by Acharius, under the name of Alectoria Ara~ 
bum, though by many it has been considered merely a conjectural species.

This adds another to the many instances already adduced of the correspondence in 
past times between the early famed East and the later civilized West, both in articles 
of Materia Medica, and the various natural products employed in the Arts.

206. FUNGI.
The Fungi or Mushroom tribe, including the true Mushrooms, Puff Balls, and 

Mildews, are considered to be most allied to Lichens by some botanists, and by others 
to Alg®. Some, indeed, have stated that Fungi and Alga are rather distinguished by 
the medium m which they are developed, than by any peculiarity in their organisation. 
They are found growing in the earth, or on decaying vegetable or animal matter, and 
are as remarkable for the rapidity of their growth,which frequently takes place during 
the night, as for their perishable nature and the short space of time (only a few hours) 
that some of them require to vegetate in, and to attain perfection. Their geographical 
distribution is but little understood; in fact, the Fungi themselves of most countries are 
but little known, from the difficulty of preserving specimens; so that in many instances, 
if not completely examined and described, or drawn, on the spot, it is in vain to remedy 
the deficiency from the contents of an Herbarium. Those of tropical countries are 
almost unknown ; only twenty-five are enumerated by Humboldt and Bonpland from 
S. America, and only ten (and these European species) by Mr. Brown, as found in New 
Holland. None are mentioned by Dr. Roxburgh in 'the Flora Indica, or in the Cata
logue of the Calcutta Botanic Garden ; and in the Author’s collection there are only 
about forty species from the Himalayan mountains. These have been examined 
by Professor Don, who finds, as in the Lichens, that the majority have the closest 
resemblance to European species, but, from the perishable nature of the specimens, 
their identification is much more difficult.

Of the genus the most highly developed of the Mushrooms, and the most
numerous in species, there are several in the Himalayas, and among them, two which 
are very like A. Georgii and A. Orcades, both eatable European species, the former of 
which, according to some botanists, is only a variety of A. campestris, or common Mush
room. There are also species of Menilius, and several of both Boletus and of Polyporus;
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among those of the latter, P .fo m e n ta r iu s , and one which closely resembles P . vtrsi- 

color. Besides these there are species of Lycoperdon and P hallus, G easter and Cla^ 

varia; and among the species of the two latter genera, there are G . rufescem , with
C. militaris and C , digitata.

Europeans in North-western India often mention Truffles {Tuber cibarium ) as pur- 
chaseable at the Hurdwar Fair; I only obtained specimens of common M orels, or 
M orchdla  esculenta, the K ana kuchoo of the natives of India, which are every year 
brought down for sale from Cashmere; and whence some fine specimens were pro
cured in 1831, by the plant collectors detached from the Saharunpore Botanic Garden. 
Travellers have also mentioned to me, that the common mushroom is found in the 
Himalayas; it may be so, but the specimens which came nearest to it in my collec
tion resemble A . Georgii, already mentioned, as an edible species.

The Fungi vary much in properties, but are comparatively of little use ; some cer
tainly are edible, but many are poisonous in nature; the prejudice, however, is 
greater in England than on the Continent, where many more species are eaten, and 
even reckoned delicacies. There are, no doubt, good grounds for the distrust enter
tained respecting them, in consequence of the difficulty of dfetinguishing the whole
some from the noxious species. It would, however, be desirable to ascertain whether 
many of the species indigenous in the Himalayas might not be employed as articles 
of diet, as so many similar species are on the Continent of Europe, paying diŷ  atten
tion to the caution with which such experiments can alone be carried on.

Some of the Fungi have been employed in medicine from very early times, and a 
few of the same still continue to be so, as Boletus purgans (B. Laricis). Polyporus  

igniarius and fom entarius, employed as styptics and cathartics, and supposed to be 
included under the Ayapixov of the Ancients: these the Arabians (A vie. c. 80) and 
Persians refer to, and describe as vulnerary and cathartic, under the name of G harikoon, 

under which name I obtained in the bazars of India a species of Polyporus. The F ung i 

described by Dioscorides (irsp t /xoxijrcov. 4. c. 73) as of two kinds, one edible and the 
other noxious, are referred to by Avicenna; c. 275, under and the two kinds
are distinguished in Persian works in India, by the names kuma, the esculent, andj?W?o*, 
the poisonous Fungi. The proxiinate principles of this order, as my friend, Mr. Pereira, 
has briefly stated, are—“ 1. F ungin , a nitrogenous, highly nutritious woody matter ; 2. 
Am anitin , the active ingredient of some of the A garici; 3. Boletic A cid ; 4. Fungic Acid. 

Mushroom Sugar has been found identical with M annite." Oxalic acid, probably in 
the state of a Binoxalate, has been detected in Boletus sulphureus, by Dr. Scott of 
Dublin. The Fungus, usually called Ergot of Rye, either possesses, or gives origin in 
the grain, which it stimulates into diseased action, to a very active principle, espe
cially useful as a medicinal agent, and named Ergotcetia abortifaciens by Mr. Quekett. 
Something similar to this is, I believe, employed by the Hukeems of India in cases 
of the same nature; this would be an interesting subject of inquiry for some of the 
medical service of India.

2 0 7 . A l g .e .
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207. ALG.®:.
The Algce, in the extended signification of the term, include not only sea-weeds, 

but also the articulated salt and fresh water Confervse, together with tlie still less 
highly developed plants, consisting of mere threads or vesicles, or slimy, jelly-like 
plants, described by Bory de St. Vincent, As the last are found in damp and shady 
situations, or even on rocks, which are kept constantly moist, and such plants as that 
called Red Snow, one of the N ostochina, occur not only near the North Pole, but also 
in the Alps; they may be found in the Himalayas, together with some of the fresh 
water Confervas, which are usually found in temperate climates; while of the true 
Fuci, the Lemania.i are only found in the fresh water of mountain torrents.

In the numerous families treated of in this work, we have seen that many of the 
aquatic species, or those delighting in moist situations, have a more extensive distri
bution, in consequence of the greater equability of temperature produced by moisture, 
and we might therefore expect many of the same genera and species in the waters of 
the Indian Ocean, as in those of more northern latitudes: but it has been observed by 
Lamouroux and Greville, that Confervas are comparatively rare within the tropics, but 
a few species are found in Dr. Roltler’s Herbarium from the neighbourhood of Tran- 
quebar.

The Fucacea are much more extensively distributed, as some occur in all latitudes, 
and though the U 'vas flourish most in the polar and temperate zones, Sargassum , 

tropic-grape or gulf-weed, floats in immense fields in 40® of latitude. The D ictyo tea  

increase in numbers as we approach the equator; and Hj/pnea, Cystoseria, Sargassum, 

Zonaria, Sphterocvccus, Thaumasia, Acanthophora, Tamnophora, Am ansia, Caulerpa, 

and GeUdium, of which swallows build the so much prized “ edible bird’s-nests,” 
abound in tropical seas. Few have been described from the Indian Ocean, but several 
are contained in Dr. Rottler’s Herbarium, which the author will take some future 
opportunity of describing.

The lowest types of Algce. serve probably as food for animalcules, which them
selves become the prey of more highly developed animals. Many of the sea-weeds 
are used as food in diflTerent countries, and some, as Laver, are even considered 
delicacies at the tables of the rich, whilst others are valued as diet for the sick. G racil-  

aria lichenoides is esteemed as food in Ceylon; G . tenax is valued by the Chinese 
as the basis of an excellent glue and,varnish, and the GeUdium, collected by swallows 
for their nests, gives origin to a very extensive commerce. Some of the sea-weeds are 
employed as manure; others are burnt for the impure carbonate of soda, which they 
yield; a few are valued as medicinal agents, from containing among their constituents 
the powerful agent Iodine, so much employed in the treatment of scrofula and of goitre. 
It is curious, as stated by Dr. Greville, “ that the stems of a sea-weed are sold in 
the shops, and chewed by the inhabitants of South America, wherever goitre is 
prevalent, for the same purpose. This remedy is termed by them palo coio (literally 
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goitre stick); and, from fragments brought by Dr. Gillies, who gave Dr. Greville this 
information, the plant is decided to belong to the type Lamimcecc, and is probably a 
species of L a m in a ria ." It is equally interesting and remarkable, that the natives 
of India along the foot of the Himalayas, where goitre is prevalent, should employ 
a leaf, which they describe as being brought from a great distance, and which they 
call gillur ke p u tta , or goitre-leaf, and consider efficacious for the cure of that com* 
plaint; this also seems to be that of a sea-weed, the specimens, which I am at 
present unable to find, resembled the crumbled fragments of a leaf of P^tamogeton 

natans, but they are as likely to be those of a F ucm , brought from a distant sea, 
and which I would suggest as an interesting subject of inquiry to be traced out in India.

Having treated of the various Families of Plants which constitute the Flora of the 
Plains and Mountains of India; noticed their Geographical distribution, especially 
as connected with Climate, not only in India, but in other parts of the world ; speci
fied the various Genera, and enumerated the several Species which are also found 
elsewhere; and thence having drawn the necessary inferences respecting the Culture 
in India of the valuable plants of other countries, similar in climate or vegetation; 
treated of the Literary History of several Indian Products mentioned by 'Classical 
Authors, and in detail of the Cultivation of a few of the more important, as Tea, Cotton, 
and Tobacco; besides paying especial attention to the Properties of Plants as connected 
with Structure, and pointing out those which are suitable to an English climate. 
The Author feels that he has endeavoured to the best of his abilities to fulfil the 
promises which were held out in the original Prospectus of the Work; as he has 
thus displayed the vast internal resources of India, as well in what is ornamental as in 
whatever is useful or necessary for the comforts of the people, or the wants of a great 
empire. It was then stated, that “ in no part of the British dominions were the riches 
and variety of the productions of nature greater, or the forms more interesting, than in 
the Himalayan Mountains, which form so stupendous a barrier between the dominion.̂  
of the British and the territories of the Chinese. Their western bases resting on the 
arid plains of India abound in all the forms, both of animal and vegetable life, which 
are characteristic of tropical countries, while their gradually elevated slope, which 
supports vegetation at the greatest heights known in the world, affords at intermediate 
elevations all the varieties of temperature adapted to the production of forms, which 
are considered peculiar to very different latitudes;” and as no connected and illustrated 
view had been published of the “ progressive transitions, from the productions which 
are characteristic of the plains of India, and which exist at the bases of these moun
tains, to those found at different elevations on their acclivities, where a gradual 
approach is made to the forms common in Europe, America, and Japan,” it 
seemed “ advisable, while discussing the appearance and distribution of the different

families
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families of plants, to notice the soil or rock formation ia which they exist, the atmo
spherical phenomena by which they are surrounded, and the animal forms with which 
they are associated.”

“ A further advantage attending such an arrangement,” it was stated, “ would be 
the facilities afforded for comparison with the Flora and other productions of-countries 
which approximate in climate, though widely differing in geographical position, while 
the properties and applications of the more useful plants might be indicated. Frequent 
opportunities will thus also occur, both of pointing out what useful or ornamental plants 
might be introduced from India into Europe, or conversely what success would'be 
likely to attend the cultivation in India of the more useful plants of other countries.”

These objects have not been accomplished without the sacrifice of much time and 
labour, as not only did each individual plant require to be separately examined, and 
often afterwards to be compared with similar species in the collections of the metro
polis, but the different subjects and applications pointed out in each family of plants, 
required to be investigated not only in separate publications, but in such as treated 
of very different branches of science. To those unacquainted with such subjects, the 
produce will hardly appear equivalent to the labour bestowed on it, as the results only 
being given, the investigations which have been gone through do not appear; but 
it may be mentioned, that the present work is the first published, in which the entire 
Indian Flora is arranged according to the Natural Families of plants, the only method 
which enables us to treat systematically of their Geographical distribution. Culture in 
new situations, or of their Properties, as connected with, or dependent on Structure.

Though yielding to none in his conviction of the imperative necessity of careful 
research and scrupulous accuracy, both in ascertaining facts and in drawing inferences, 
the Author feels that errors may have escaped him, for which he relies on the conside
ration of well-informed criticism. Appreciating fully the pleasures and advantages 
derived from examining the beauties, and observing the wisdom of Design in all the 
works of the Creator, and estimating highly the advantages of, as well as the credit 
attached to scientific investigation, he has'yet felt it incumbent upon him to do that, 
which is often neglected in scientific works, namely, to deduce the legitimate -practical 

inferences, from correct scientific data, because these t s e  usually undervalued by 
many persons, who think only of practical, which are usually empirical results, and 
who, though most interested in the objects to be attained, yet from not under
standing, are as unable to perceive the tendency of principles, as to apply them in 
practice. The Author has, moreover, been induced to do this, because he has felt 
throughout his labours “ utile sit quod fa c im u s, stu lta  est g lo r ia ”

    
 



    
 



A L P H A B E T I C A L  L I S T

G R E E K  N A ME S  OF P L A N T S  AND D R U G S

R tferred to in Persian and Arabian W orks on Materia Medico.

A yaj.ao , 44°- aaiTMs. 68. A<4ats«, (D io s .)  17 7 . 155-
(Dio*. I .S I ) ,  172 . » « ., 398. A»«ir, 82. vtrg«nA,r*r, (DiOS. iii., 77), 40.

(D io*. >1 119 ), 184. a . , . ^ . ?  395- A«4<a, 194, ».ag*a, 390.
A>.r.., 230. a .r rx ,  (D iog.) 934. AW..», (Dio*. 1, 133). 63' €»«, 3»7-
B«Aar<. 345. asaaa^Xla, 205. Sac;gag«v *̂tA>, (D io t.ii.) , 104.
AJikk.a.. (D io t .)  176 . MXsfsna, 3 5 1 . ^ J u x a t ,  (Dio«.) 176. 496.iftnint. (o f Dio*.) 374, 229. «6o, 323. raA sri, 369.

393- xsaras. 360. ^XiM*aAA(, (T heoph .)  413* Sarngwr, 369,

A<Mr,(Dio». 4. 53) .  439- afafiixti Xivnt, (D 1OS.360). fMiMif,,, 229. r(Ajr*r, 229.
86. •>LaK> 360. fur0nm, 2 31 . fig .,. 247.

39>* • nijiaaas, 360. /tvKKTU, (Dio*. 4, 83), 440. rx»r*(, ( D k » . l ,  16) ,  244. 27K
999. ^ .(<*•'.388. ^ A « , (Dio«.) 155. 4»5.

■PVM(S>, 389. agsasi, 372. rag}*,, (Dio*.) 425. *-g.fvAA*r, 369.

7.rry‘A*i‘> 358. K̂4rm, 328. rag}*; aiATiaa. (DiO«.) 942. fn, (D io s .)  943-

<94. ainn,(a>. (H tpp . Dio*.) 4 13 . rag}*, *gtini, 249. X/tkfian, 931.

.Tsa. 344- asmia,. 230. tagairr*,. (o f Diog.) 374. *a,ita.}g.,. 950.
.Tia ktrxn. (T heophra*.) 344. (D io*. 374) . Hg,.r. 971. Xo^uAa*a. 391.
aaXaUK a{M >r,a«f.(Dio* IxTli),^ Xw^fa*. (D io*. 4. 63 ). 439- KjUiAaJ Tga>J/i.a, 383. XtA<}*,i«r T* alya. 358-

978. 495- Xii/u, 344- 389-

A L P H A B E T I C A L  L I S T  O F  P L A N T S  AN D  S U B J E C T S  T R E A T E D  OF.

Aat, 93II.
Aammi. *30.
Abelia, 436. 143. I7. 4&-

— c-hinntsis, 117.
— triSore, *35. 

Abrlmuuhui. Aj.
— raiicellMus, 83.
— nsutchatus, 83, 84. 

Abin. 348.360, 353.
— Khotrow, Hofle, 353.
— picta, 360.

• — IHodrow, Uoyle, 360.
35>.

— Wrbbiun, 36U. 
Abirlinnr. 348. 
AbilJcMudt*. 4 >4.

— UutibSlleBna, 414. 
Aboo nuMiiiUio, ix.
Abronia. I0«.

— aufuita. 104.
Abronia. 3><.
Abnis, 189.

— prpfttoriiw, 194.
Ai«N(Ai<oB. 46-

AbTMinia, climate of, 191.
— Woogitio#, 158.

Acacia, iH 1. 119. 130, 161, 17.
— AUanMoii, 183.
— aUiacea, 183.
— ambica, 189, 183, 8.
— bark, >83.
— bigloboaa, i8s.
— Caterbu. 181. iSa, 13.
— Cateebuoidn, i8t.
— cinerw. 183.
— concinna, 183.
—  eiata, 181, 183̂
— farneiiua. i8i ,  >83, 8,

183.
— fcrri^nea, 183.
— Kteringa, 183,
— Kalkora, 183,
.— Lebbek, 181,
— leucophloet, 183, 163.
—  modesia, i83,
—  mollis, 181.
— Nemu, 181.
— nerrosa, 18s.

Acacia nilociea, 183, l63.
— odoratisaiaia, 183.
—  pedunculau, iSs.
— S tnua , 181, 8,
— ^ fa l .  164. l83.
— Smilhima, l8l.
—  xpeciosa, iBi, i83, 183.
—  itipulacea, 183.
— stipulata, 181.
>- Siuidre, 183.
— Verak, i 83, i6i.
— xyiocarpa, 183. 

Acalypha, 337.
— mdica, 337.
— ceoera, Koyla, 397.

193 Acakthaos* .  39®' 394.
16, 99^  >93. 

Acanthophippium. 365. 
Acanthojilionb 441. 
Acanthus, ag7.
Acer. 119,40.134,90, »6 .*3-

— acuminatum? tS4-
— caudatuiD, 134, 136-
— cultraium, 134. >36-

Acer Negundn. to.
• ■— oblongum, 134. 136.

— {)Seuilo-piatanus, >36.
— scerculioreum,134,133.
— villojum, 134, 135.

Aceraa, 387,
•  — angiistifolia. 367, 370. 
37 Acskisa*, 154.
Ack, 938.
Acbillea, 950, 949, 17. 
Acbynnthea, 39». B.

• -  aspen, 391.
—  frudcosa.390. 

Arb7TM]iem)um, 300.
Acid Acetic. 148.

— boletlc, 440.
— citric, 130.
— fungic, 44a.
— hydrocyanic, 904.
— oxalic. >69, 317.
— tartaric, 146.

Aconiria, 46- 
Aconltam. 44.46, 39, 40.

— Antbora,46.

Acoolhim a(sn. KoyU', 4p.
— conlatum, 68.
—  diaaectuiD, 58.
— feroi, 46. 47. 57. 97*.

975.
■ — beteropbyllum. 944.4-,.

48. 68. 98.
—  l«ve. 45, 56.
— multiSduin, 4.6. 68.
— palnwtum, 47. 67- 

’ aepcentnunale. 46.i.4«6.
40.',.Acorus, 408,

— Calamuf, 400. 
AcoaOua. 95.

— nipeslris, 96, 71.. 
AcoTTLsnaiitA 49*. 
Acraebne, 416, 431. 
Aidiras, 983.

Matnmoaa. 983. 
Sapota. *83. 
Zapotilla, 98p.
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ArrnccpIiolusnpiUtus 301. 
Ac-rmticbum, 43t>. -p.

— aureuin,4t9.
A c ta ,  44> >3, >&■

— acurainita, 57.
— /ripidt, li7, t6. 

Ae/autcarpm, 403. 
AcrinodaphDC, 344.
Adm, 35B.
Adamk, 345.
AduiMuiia digitsU* >6i> >01. 
Adaroiki, 37^'
AdclU castaiiicarpa. 3*9.

— nereifblia, 316. 
Adenacanlhus, 397. 
Adcnaiitliera, iBi.

— paroiiina, 183. 
AdcBuama. 397,

- uligiiiosa, 398.
Add 3̂ .
Adhatoda, 397.

— Vaaictt, flgb.
Adiantum, 438, ■ i8.

— liuiulatUD. 439-
— Capillua Veneria, 439,

430.
Adlomia, 68.
Adonis, 44. 31, 40.

— a tiv a lis , 45. 63-
— Intfleni, Rojia, 03. 

Adas, A r., Soo.
.Tlceoclades, 3W. 
A^idimambera, 397,996.

— gossypina, *98. 
.T.gialltra, 311.

— roCundifi^ 311. 
Agicfras, 965.

— fragraos, 965.
.SgiDctia, 393.

— ali)>reviata, 39*.
— indica, 993.

.®gle. >99.
— Marmeloa, 199, 8.

.lErides, 366.
— affine, y66.
— oduraluis. 366.

ALnia. 330.
— jatanicm. J90 ,6.
— scamlena, 310.
— comenioaa, 390. 

£srhynaiichus, 393, 39, 
.Cscbynoniene, 189, 191.

— aeulcala, 191.
— wpcra. igi.

.Ciculiu. 119, 135.
— Hippocaslaanm, 135- 

ftheilema, 397.
Af%eooa, 66.
A. r̂Oiysx, 338.
Afrtraxi Bdellium, 909.

— Bowitring liemp. 39<-
— genera ia Himalayas,

18.

— Olibnriiim, SO*.
— T «k, 3*9.

AcatiorHUM, 308.
— of the Ancients, I7>>

173.
AgallnchumoflinBanini. 179.

— Hccundariam, i?*- 
Afcallokhao, 179.
Apafapei Ar, 171.
Aniinyla. 993.
.Agipanthes, 388.
Agapeirs 336.
• -  serratj. «57.
• — larityaU,  *61. 
Agtrica-. 4.3” .

— campesiria, 439.
— Ceorgii, 439, 44<>,
— Orradea, 439.

Agali, l8fl. igo.
-  grandiBora. >91. 

Agilhotes *7'’,
— alata. 97:.

Agire, 374. 370, 8<X»-
— aniericana, 163, 37S-
— (lantsla, 374-
— rtibensts. 374, 376'
— nieafcana, 376.

Agare Tivipan, 3*4, 376. 
Asatsa, 374.
Ageratum, 348.

A ^ i ,  Malay, >7’.
— wood. 17'- 

AglaU, 133.
— decandra, M>- 

Agneia, 396.
Agrimonla, sou.

—  Eupatorium, 903.
— iiepalensis, 903. 

Agropyrum, 417.
— caninuni, 417- 

Agrostie.4i7.493, 18,33,93
— eiliaU, 41".

Agroslides, 4 ' 6. 4’7- 
Agaardient* d> wiagatg, 376- 
Agtaa, Sans, 171.
Aikinia, 999, 393.
Ailantbus, 130.

— excelsB, 1S7. *•
Ajiiga, 30'.

— decumbena, 309.

Armi'a, 939, *30.
A t,  Hind, 376- 
AM alis, Greek, 184. 
AlutUa. 183.
AMiaooao, 395.
AAoroa. 406.
AAiAoor, 83.
Aktad, Sans. 973.
Aktirkitra, 960.
Akati ■ , 186.
74 Alanoiua, 913. 
Alangium, 915.

—  decapetaloB, 9io.
— bexapetalum, aig. 

Al^ctatTictm. 171. 
•Alreodaphne, 394.
Alcoliol, 146,
Alder, 344. 34«. 3 '. 
Aidrovanda rertidllsta, 75-

— vesiculosa, 73. 
Aleetoria. 437.

— aralion, 43p.
— julista. 437>4S8. 

.Aleuiitca, 396.
— amUnux, 337.
— triloba, 337, 33B. 

Alfonsia oleifera, 390, 39<>. 
907 Aluai, 44<> 48Si 439,

438-
Aihagi, 194, 189. 194.

— camelorua, >9i^
— tnaurofuD. lo i, >94,

I53, u>4. 6, 367. 
AHtma. 401,40.

— I’lantigo, 4'>i» »8.
185 AusmacsA, 401, 4*>3- 
A l k a h t^  98u.
Alkaline |;^U, is.
Alkanet, Dyer's, 304.
A l ktkagi, 3Ko.
A/faddoo, 31B. 919. ^
Alfamanda caiJsartica, 970. 
Allantodia, 430.
Ailiaria, 69.

— officinalis, 69.
AOikt, 414-
Allium, 393,119, 38, 9I>, 33, 

40.
— ascalonicuiD, 393, 393.
— Cepa, 39«-
— cteruleum, Sfl®.
—  eiUptleum, Sd.
— Oovanbmim. 399.
— leptopliylliim. 399.393.
— lilaciimm, Uoyle. 39'i.
— loiigistatnineuni.Koyle,

393.
— I'orfiim, 399.
— sativum, 399.
— .Sehtouopraaum, 3Q9.
— tuberosum, 393. 39a. 

.Allmannia, 330.
Allopbyllus omitropbioides.

137.
— irmaius, 137.

.Alloaurus, 418.
Aimood, 304, 10.

— from GhoortHindi 304.
— hill. 305.

Almora, xr.
Alous. 34.3, 348.

— dtokc, 348.
— eloogata, Boyie. 343-
— glutinosa, 340.
— ncpalenais,34S.
— obtuaifolis, Itoyle, 343- 

Aloe, 3B9, 193. 8-
— aliyssinka, 38fl, 390.
— arabicai
— berbadensis, 390.
— indica, 390.
— inennia, 389.
— officinal^ 390-
— pendens, $89.
— perfbliata. 163, 390. 9-
— nibcscens, 3i»0-
— ruCocincta. 390.
— socotrioa, 3̂  390-
— vulgaris, 390.

Aloes, 390.
— Barbadoes, 390.
— Soccotrkia. 390. 

Aloes-wood, is3, ' 7>.
— of modems, 199. 

Akiexylum Agallochum, l»9.
185. 17'.

Aloine
Alno-ba^o, 90S.

— boi-iara, 90S. 
Alopecunis, 4>7, 493,40-

- -  gemeulatiis, 417, <8.
— falvns. 417.

Aioysia tripbylli^ 399.
Alpine Flora, 15.

— plants a
8.

— trefoil. 194.
Alpinia, 306, 367.

— alba, 358.
— Caniamamtm meditim,

SS**-
— Chinensit, 30*.
— G alanga,3^.
— luitans, 358.
— sessilii, 85*.

Atainxai, 81, 78, 939, 993. 
Alsiitella. 7B.
Alsodinrse. 74-
Alstonis, 96p, 17.

— ciineaia, 970.
— scholaris, 970.

Altai Mountains, x.
— Flora of, similar to that

of Kunawur, 40, 4 '. 
Altemanthera, Sto,

— seasilis, 310.
Althea rosea, 83*
Altingia, 34".
Ahtk, 351.

■ A M  ^ .im baf, 178.
Alum root, ISO.
Alysicarpua, 191, lo9. 189. 
Aiyssuin Codilenrioid**, 'TO- 
Alyxia. 069.
Amadou, 9,30.
A m knn, Cr., 393.
Amanitia, 440- 
Amansia, 441.
139 AKASAirrArxm, 390, 

991,318,331. 
Amarenth, laj.
Amarantua. 390, Ip.

— Anardhana, 391.
— frumenlicfua, 391.
— meiancholicon, S9C-
— oleracena, 39t.
— polyjramiim. 391.
— pol\7tonoides.39'>3*0-
— polysiacbyua, 331.
— triatis, 311.

171 As.*,Tiiii.Eai, 373. 
, 376-

Amaryllis, 113.
AmOs, 350.
Ambsrboa odorata, 34*.

Ambarbarra, 64.
Ameletia, 3I9.
■09 A M xm sru , 349, 393, 

344, 348, 34B, 346,

American genera in India, 18.
— martnalade, 963.
— nutmeg. 60.
— plants in India, 10.

— turpentine, 351. 
Amherstia n ^ lis .  183,185. 
Arnica nortuma. 389. 
Amownia, 913.

— indica, 313
— muUiOda, 313.
— octandfu, 313.

— vraicatoria, 913. 
Atnomum. iba, 356, 357. 
Ammi coptinim, 930.

— ? daucirulium,938.
— ? indicom, *W. 

Ammoniaciun, 331, 
Atnomum. 9p.

— aiiguatifoliuiD, 359.

— Cardamomum, 339.
— dealbatum, 360.
— Oranum F a c ia l, 339. 

<7359.

— rough tmited, 360.
— serioeuB, 359-
— villoautn, 3fe.

Amoora, 143,
— laxa, 14'. «
— curullaia, 141. 

.Sroorpbophallin, 406,405.
— rampanutaeum, 4061

.Vinsonfa, 369.
Amygdala^ 304, 303, 308 
Ani}y;dBlus, 303, 303.

— pedunculaia, I90. 
Amyndcte, 174,189,169. 
Aaiyru, 174.

— fjommipiort, >76.
— Gikiadeiut, 178.
T- KafaL, 176.
— Kataf, 176.

Anacsrdis, 174, 177. 
Anacardium, >74.

— CMrcldenisle, 175, 178.
.Snadiaridee, 376.
Anagallis, 309,9.

— arvensis, 309.
- -  rsmlea, g.

Anagyria. 193.
— ? berbsta. I8g, 190.
— nepnlensis, 189, 944,

<3.
.Analogy of Himalayan with 

Flora of Caoeasus, 36. 
AMicCocliilus, 368.

— Roxburgbii, 3S8. 
Awotot, 376,
Anchiisa. 304,305, 36,40.

— icalira, 305.
— linrtoria, 304.
— vli^’nica, 304,

Ancient Spikenard, 343. 
AncitiroHadua, 134.

— cxtensna, 134. 
Andemmia, 149- 
Andrachne 396.

— telepbioides, 3t6.
— trifoliata, 397

Andrograpbidam, 997. 
Androgripbia, 397,

— ecbioida, 998.
— ]>anieulati, 998. 

Andromeda, 119, 30, 17.
— cordsta, 9 ^ ,
— CMpress»ybmis, 960.

•  — ffistigints, <58,9S0,3>>
33. 36.

— fonnosn, 337.
— bypnoidea, 3s8.
— laneeolaU. 957..
—  1ycopodioidea,<68.
— onlifelia, U57.
—  s^plocifolia, 956.
—  vilioSB, «67-
— tetrigoM, agB. 

Andropoggn, 8,16,416, 419,
433, 491. 944. 1*'-

• — Cataaaus Nomaticos,
495.

— Iwarancusa. 4ss , *73-
—  Martini. 409, 49S<
— muneatum, 494.
— Nardoidas, 4<6, 4**>

435-
—  Katdus, 433.

— pulystacbyus, 40>.
—  8cbwianthiis,404, 4*6-
— TrachypogM, 4<7-
— tristis. 4 >7. 

Andropogooe®, 4 >6. 
Aiidrossce, 3 >0, 49-

— incisa, 3>0.
— lanuginosa, 3<0>
— nidulana, lioyls, 3>o-
— replans, 310.
— rotundilolia. 310.

A ndroUopsis, ogB. 
Andartaroom, 3? 1.
AaeeseR, 339, 330.
Aneilenra. 403, H, 34.

— bispkla. 403.
— longitbka, 403.
— radiouis, 4“3- 

Anemone, 44- 'S*. 3 ' .  40-
— aibana, 46-
— Bungrana, 45.

• — discolor, 44> 59.

—  hisprda, S*.
— obtuailoba. S9.
— rivularis. su.
— tetrasepala, 46, 63-
— viUosa. 59.
— vitilcriia. S9-
—  Wallk-biaas. 46, SS- 

AnethuoFSowa.
Angiopiam, 498.

— en-cta. 430.
Anguillaria Indica, 384.
Ania. 363.
Animala near Delhi, 6.

— of Tentral Belt. 13.
— of Chinese Tnriaty, 37-
— of HiinalsyuH, 94, and

V. Zoological laidex-
— of Kaaawur, 41.
— of NeeIgbeiTies, 3I-
— of Upper belt, 34. 

Anime, iBs-
Anise, 930, 931.

— Chinese, gS.
— star, 58.

Anisoebilus, 300, 39.
301,6.

— barlerioidas, 307. 
Anisodut luridus, 379. 
Anisomeles, 303, 300.

— Heyneana, 301.
— ovata, 301.

Annealia. 108. 
Ano^rixfiis Uti/biia, 31 e.

Antwa. 69-
— Ant(iea.6o.
— Cherimnlia, 60.
— Fonkalii, bo-

    
 



    
 



    
 



AND SUBJECTS THEATE1) OF.

0 4 .

BvrtuiinpouU'r. xx. 
Bvkmuntt, 47.
Bvhjok^ 905- 
Buriin^onia, 3<iS- 
Burmannia, 3T3-

— Kfeia, 373.
— mjMWta, 373-

• — caJestia, 373- 
~  distirfaa, 373-
— iriflOT. 373-

• 70 BvaMAmtiArT*, 373- 
Bunaram , i74> 'TS- 
Buncre aenicai 173-

Dtul, Ar. 393-
— ^ .h u ,  Ar., 3u3. 

liatea, I Bp.
— frondot*,

■ 3. I5-
— supert*, ' 95> ' 9»- 

Buierjfa, 297.
■ B4 Bi’ToxAriA. 401. 
Rutomua. 401, g,
* — lanaaolatua, 401.

— iaUfoHm, 401.
— uiiiballawi, 401. 

Rutter ru}>«. 23, 
iiuttar tree. vn3-

— of Bambarta, *64. 
- of Soudan, sixt-

ifafioi, 17B,

igi. '

r. 85 
Buxua, 3«7, 17. 
HHir-lralootia, 312, 
Bj/tnt, Lau. Kd. 
Bxtineria. ),

158, I > »3-

Cabbage, 70, 27. ’
Cacao, 103.
»4 CArrT»,.aa3.
Cartui ebinenata, <23.9.

— coclienillilrf, 124.
— indicaa, 223. 9.
— imotia. Ib4.
— Tuna. 224.

Cadaba, ibi.
— indica, 73.

CWa ;>an'(i, 99.
CKawIgnia, 1B3.

— Bunducella. 40S.
— criAta, >85.
— echinata, 185.
— olco»iictma, 185.*
— Soppan, 1R5.
— scpiaria, 184. 

CjtaaLriai.*, 180, 183, 1B5. 
Cesulia. 24B, 8.

— axilkru, 248.
Cailaa range, 37.
C a ^  dimate of. 967. 
Cajanus, 189.

— bicotor, 193.
— Ilavoa, 190.

Cajepuri oil, 917, 4- 
Caladium, 405. 
CalaoiagTostia, 4>7- 
Ctlarahiir, 171, 172. 
Calampella. a<H.
Calamua, 3<>.5.14,398, 400.

— arwnaiivUA. 40fi.
— — of Anclenta, 406,

— Draco, 400.
— Hotang, 39*;, 400.
— Roxbupghii, 39'i.

— verua, 400.
Calaatbe. 3 ^ .

— planfaginea, 386.
— tricarinabi, 306. 

C.a!atliea. 358.
Calceolaria. 2>ii.
CalciKUb clintalL'of, 121,87.

1.19^
— macTOphflla, 299.

Calls, 4"5-
— JSlhio/iif, 405.
— aromolicm, 408.
— omilla,406,
— pwluairii, 40$.

* Callimeria flexuoaa, 250. 
Calliatrphua irliinenais, U48. 
Callimi-be, 211.
Callitria, 348.
Calna sngar inanubietor}', 4, 
Ciloniriyon, 307.
CWoore, 334, 33-j- 
Caloplifllum angiiatifoliam,

>33.
— inopliyllum, 191,133.

Caltl>aap|>e<idiealata, 45.

— Bisbmi, 47.
— Cudua, 49.48.
— Covanisna. 54-

— tlimiK-n«ta,
— ocpalenaia. •.
— A’lriia*, 46.
— paluslris. 48.

34-

44. 48.
Ca/oAsmM um/iteaeiu, 294.
CALTcirioasc, 168.
Calyisperes, 434.
Calypao, 3B6.

— bot̂ la, 385. 381. 
Calyttrgis, 307- 
Carthaaius, 247-

Bareacena, 247- 
CamarotU, 385.
Camellia, 125,123, 107.

— drupifera, 109.
-  iajMjBica. 107, «0p.

•- Kiaai, 107. >09.29.
(ap. tiRJ—oleHiia, 107, >09. 
(2p,i']i>/—Saaanqua, 1^,109. 
CamelHeW, >1*7.
Camooiilr. 050.
“ Camel's hay," 244.
Camel's thorn, 194. ,
Camimnula, p> 14, 39.

-  anagalloidea, 253.
— aristata, 253.
— - ranescens, 253.

- camoaa, 153
• —  Cashmeriana, 253.254.

— erolvulacea, 253.
- latifulis, 253.

— liniiblia, 253.
— Berroaa, 253
-  rottmdKolia, 253.

—  aylmka, 253.

25-
B,252, 1

Campaaafnr, 252. 
Campanomsa. 253 
Cainpbor,4,’<X>,t22,lt3,324.

— flandulifpii. 123, 324,
— Panbeno'qrlon, 324. 

Camphor loaf, 303,
— oil. loti.
— tree, 117, ti8.

Caitsda bdnain. 35>- 
Caiiarina, 254,153. 
Cansrium, i 2a, 174. >73-

— Beiighaltnae. >77. 
Canary Com, 418- 
Conavalia, >92,189-

— gladiata, ijjo- 
Cane Palin, 122.
Cmi/Kwtii ja, 381,
CanoB, 358, 18, 31,

glauea, 358-
— indica. 338.

-  N«7»lensti, Xfi-

Cantbarunpeniiiiai, 189,
— puucilbliuD. 192. 

Cantbiumi 238.
Canton, climate of, la i ,  II3,

Csoutcboue, 317, 3)8, 329, 
270. 337.

— beat fcHina for, W -
— in AsBara, produce of. 
 Fm2B ebstia , 338.
— ^'ine. ssifc
— yielding baiilie*. 330.
— paper on, reail bdure

Britiati Association,

Caper of Mount .Sinai, 73- 
12 CArfAKinx*, 73, 7*. 32?. 
C^]iarii. t23,t).8,40,4>.72,

— aphylla, 72.73-
- -  borriiU, ?«.
— Nepaleasis, 72, 73.
— -  oboeala, 72, 73-
— sepiaria, 72.

— splnosa, 1-2-
92 CarairoLAf j(B, 234. 235, 

22,17,25. 
Caprifulium, 237,
Capsella, 28.

— Burna Pastoria, 18,89,
lip , 120.

Capsicum, 279,280, Ip. 37-
— bucefcens, 2to  

Capncama, I It^ 1(14. 
Caiagana.118,189,142,93,40,

— breviapina, Hoyle, >98.
— Gerardian^Hoyie.igB.
~  UuorrnMCiana, 198.
— polyacaniha, Uoyle,i98
— spinosiasima, 198.
— verticulor. 1116.

Carallu lueida, SIO. 
Caralluma. 972.
Canpa malaeetimt, I42.

— obonta, 144.

Cardamitie, 40,89. 
Cardamuin, 356, 357, 4. ' 9'

— Bengal, 339-
— long MaUlnir, 359- 

Cardamomum medium, 3^ -  
CanBopteria, 138. 
CaidiospenmuD, 138.

— Ilalicarabum, 8, I37- 
Carduus, 246, 17,8, 32, 40-

— nutans, 246, 161, »8-
• — macrocfjMui, 251, 3*- 
Carex, 411, 419, 18,29.

— arenaria, 414,415.
— asperula, 412.
— Binthtmitaa, 412.
— cardiolepis, 41a.
— eondenaita, 412.
— cruciata, 41Q.
— disticha, 414.

— iiir^4i4-
— infusrau, 412.
— laclmoepemia, 4>*-
— ligulala. 412.
— l0IW"<*«, 412,
— roeiogyna, 412.
— myotunu, 41a.
— notoleia, 412.
^  RuUigena, 412.
— obacura,4i2.
— paludoaa, 411.

psycbnopbila,4i2.

— reraota, 411.
— ipicata, 414.
— -- trinerris, 412

3 M

Carex Valilii,4i >-
- VictoriaUa, 419.
- Vt'ullicbiaiw, 412. 

Canya. 218, 13,
— arborca, 216.

C w llia , 2'n.

■  apaya aao.
Caiisaa, 270, 269.

— Camndas, 270, 27a,
— cduli*, 272,
— BejHaria, 15,

Caroli-tree, 163, ills.
it, food for cattle,

abrotonoidea. ib i, 24; 
Carpinus, 343, 342. 17. 

lacera, 343- 
viminea, 343- 

Carraivay, 231.
Carrol, 231, 18.
Cartbamus oxyacantba, 181

*47.
tincturifla,258, 247. 

Carum, 22B.
— g ^ l e .  232.
— nigrum,a*u.

Carya, 34®.
Caiyolobis, 105.
20 CAavomrLLArr.s, 77. 
Caryophylle*. 184, 291, i' 

25. 4®. 77, 'tp . 
Caiyophyilus aromatinn.

Caryota, 121.
— urena, 395, 396, 35

398-
Casearia alniMia, Royle, 17

— Canxiali, 170.
— Cheela, Hoyle, 170.
— Uamilconii, 170.

— pauciAora, Knyle, 170.
— piscidia ? 170.
— toroeatoaa, 170.

, CassiaH'alliebiaiia, 184.
' Casainr, lt>7- 
I Casaiope, 2 ^ ,

Cassumuar, 3S6.
Cassytha, 324- 
Coat. 36o-
Castanea. 343. 34®, ’ >9- 

t — indica. 343. 345- 
I — tribuloidee, 343 
1 Caator oil Plant, 328, 275, 

116.
i Casuatinu, 346,43<>,
I — muricata, 346.
; CatasMum, 36s- 
I Catechu. 9.19, 1H2, 275, 14.
I Caupodium, 417.
‘ — fillfortne, 417.
' CtrlhatiaearptujLiiila, 13.
' Cathay, 3*8- 
'« 'ats'-tail grass, 4®3. 4®4- 

Catticya, 965.
' Catuma, .726. 
i CauUul, fiuiis of. 204.

— — in India, 10, 17. 
' Caucalinev, 232.

Cbucaaus, fruits of, 204. 
Caiilerpa,44'-
Oiulinis, 404, 403- *

— indica.404.
— ?eoinpoaila. 404. 

Causes of extreme heat and
cold at great elera- 
dons. 39-

— &/«a. 361.
CavcndlAhia, 956.
Ceamitlius. i68.

— -dtuiTKau, 188.
— nrcumrlaws. 189.
— Ncpalensia, 169.
— triqueter, ifio.
— veiioaus. Hoyle,ii><>-
— xeylanicua, 189. 

Cecidodaplioa', 394.
Cadar. 351.

bastard, 350. 
creeping. 35®- 

Cedrela. 140.
-  febrifuga, 143

— Aaraatfre, 142.

C^sAcxAta, 18a, 4.
Caabmere. 27.

— animals of, 28.
— climate of, 27.
— culti>.2tion of. 27.
— euciimbets, 217.
— melons, 217.
— Europeansperiesin.98.
— Aults of In India, 10.
— — introduced into

Mussooree Nur.

— mountains of, 15.
, j— SiUcp, 389.
—  anijir, 259.
— valley of. 27.
— vegetation of. 27. 

Casipore, xv-, xvi.
Cassava. ,328, 2Hu, 1A2. 
Cassia, common, 395 
Cassia, 183. 4. 8, 13. 17.

— AbauA, 184, ibi.
— Acaealis, 1B5.
— alata, 18&
— anuena. 184.
— Buricuitia, 18^
— eloagata, 187,
— Fistula. iHO, 183, 184,

185, 161, 13.
— hcrpctica, 188.
— lanceolata,i88,i87,toi.
— marilaiidiea, 186.
— olKivata, 1H8. >95,
— ohlusa, l8fi. 

occidemalis, 184,18(1. 
purpurea. 184.

— Sop bon. 184, iW .
— suffruiicaaB, 1B4.

- tomcBtosa, 184.
-- Tors. 184, l8«.

— Toaoa, 14*. 143, 8.

Cedrua, 353.
— lieodara, 353.

54 CBLAsraixx.a, 186, 133, 
187, Ib8, 261, 328. 

Celaatrus. ib?.
— ae«paiaa(a,3»6-
— depemien*. 167.
— edulia, i68.
— neglecta, 187.
— nutans, 167.
— Hoyleaiia, 167.
— rufa, 167.
— spinost. 167. 

styloea, 167.
Celer
Crilularea, 330.
Celoaia. 320.

- ai t̂ea, 9*®- ^
- margariuirea, 320. 

CeUia, 8, 290.
C^tidMy 341-
Celtit, 34>- "O'

— atpina, Hoyle, 341.
— Ii^itii, Hoyle, 341,
— oricnlaUt,JH»- 
-- trlrandra.34i-

Cenchrua. 8. 415. 4® i, >' 
101.

• cchiiM̂ et. 0,410.
iDontanuB, 418- 

Centaurea, 240.
ai0.<rAo(a, 247,28. 
polehra. 240- 

Ccntotbeca, 416-
— lappacea. 4>0- 

Central -Asia. x.
dkaa of, xul-
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Central India, x. 
Centnintheri, 990, egi.

— biipida, 18, 991. 
Centroatwbya, 390. 
Cemronii. 993.
Cemunculus, 3«). 310.

— indieiis, Hoyle, 3>®- 
Cephxelia Ipccaruanlia, 939, 
CephiJanthrra. 368.

— aruminaia, 368. 
Caplialanthus, 138. 
Ophatoaebrnus, 410, 
Cephaloaligma, 953- 
Ceraxtium. 40, 78.
Centut, 909, S03, 904, >7,

93. 98.
— capriciila, 905.

•  —  comuttt, 90S, 907.
—  Puildum, 203.
—  tooientosa, 205,
— unduUts, 90S. 

CerstoceplMlui. 44. 
Ceratonii SIliqua. 163, >80. 
70 CEaiTorHyu.E* 912. 
Centoj^yllutn, 191.

— rourieatum, 919.
— tuberculatum, 919,
— reHidllatum, 919. 

Ceratopierit, 42R, 
Ceiatoatemtna, 953, 956.

— yacdnaeea, 956.
• — vonegata, 957, 956. 
Cerbera. 97i< >89.

— Mangbi»,97i.
— Tanjhin, 271.
— Thevetia.970, 971. 

CerciB, 183, 119.
Cerealia, 190, 418. 
Cereo-rwine, 328.
Ceropepa, 973.

—  bolbosa, 974.
— elnians, 273.

• — Wallichii, 973, 978. 
CenxtiloK mtdiala, 394t 390< 
Cextrum, 280.
Cetraria, 43B,

— Ulandict, 438. 
Cevadilla, 385.
Cbaeuria, 415.491.

— depntta, 4 ■ 6.
— aetacea, 424. 

Cbsrophyllum, 928, 931,40.
— aoumimituia, 939,
— reflexum, 932.
— tuberuaum, Royle.asi.

38 CBaiitniA rixt. 170. 
Ckahtoo, Hind., 184. 
Chamalan, xi.
ChamKrops, 199.

— humilifl, 394t 397-
— exeelM, 394. 397-
— Martiana. 334* 3 '9-

397i »9- 
Cbtmiaxoa, 390.

— noditlora, 390. 
Cbandore range, rii.
Cbango,
Changreiing. 38.
Cbangshel, ai.

— climate cf, 92. 
Changahill, xiii.
Chmoo, 99g.
CXeaam/, 4>9
Chaptalia.247, it i.
• — goaiypina, 947,950,18.

—  maxima, 947, *50.
— toraentosa, 947, 250. 

Cbara, 4.33.
— corallina, 433-
— filamentoaa, 433-
—  rollnloan, 433-
— fotkla. 404> 433-
— furctca, 433-
_  hiapitit, 404.433-
— iiirolucraca, 43-1-
— polyphylla. 433-
— ? polycludea, 433.
— aetoaa, 433-
— apiralic, 433-
— verticillata. 433-
— Zrylanira, 433-

Cheeita, 419, 35.
Chenee, 190, I97.
CAear, 349>

— I t  goHd, 351. 
Cbeilanthes, 498.

— deolbata, 498- 
Cheimnilius, 98.

— Ctieiri,t>9.
Chtiri. 70-
Chetidomum, I9i.

— majua, 358, 119, 190. 
137 CHE!(C»OBl.«,3 ia. 929

3>9> 3>3> 390, 391 
40.

Chenopodiun. 31B, 40.
— .\mbroaoidea,3 i9.
— Hotrya, s '8 , 319.
— Quinoa, 319.
— vulvaria, 319.

Cluretta, 975.
Cktrrit, 334.
Cherry 905.

— Barbadoes, 134.
— brandy, 905.

Cherutt, 39H.
Cliesnut. 349,344.
Chibou, 177- 
Cbick pea, 10.
Ckiknuse* wood, 143- 
Cbikraaaia tabularia. 143. 
ChUjlnia, 349> 391> 39. 
Cbilka lake, vii.
Chilli, 980.
Cfailocliiata. 385.
Cliilocbloa. 4>7. '

— aipera. 417.
ChilpuUa,
Chiirow. wo.
Chimaphita umbellata, 057. 
China, cheapness of labour

— climate of, 119, 199.
— cultivation of cucum- '

ben. 217.
— — of melona. 1

— rhubarb. 314. \
—  root, 383-
— vegetation of, 119, 116. 

Chinar, Pers„ 344.

Cbinete flowers in European

— cultivation, 3B-
— Wainpefi, 130. 

Chiottmthta, 9&C.
Chir, 497. ‘
rAiraytta, 977. *
ChirdtUa, 391.
CAtreffa, 977, 978.
ChlritH, 993.
• bifolia, 9.03, 294.

— diuphana, Royle, 994. 
efaira, 64.
Chilraka, 3 n .
Cbives, 399.
Chlrnaetet, 104,
150 CHLoaj.aTMEat. 33>- 
Chlorantliua, 33I1 193.

— ereetus, 33 •-
— mconspicuus, 331.

Cblocidea, 4 i(i, 4>7- 
Cbloiia, 416, 49>- 
Cblorophytum, 39V 

- -  undulatum, 38 -̂ 
Chloroxylun, <43-

— Swietenia, 149, 143. 
Ckeb c/icenr*. 383. 
Cbmtocypenit, 4>o- 
Choodnila, 947, B. 
Cbtmdrospermum, sBB-

CieaAa tiaulUi, 152.
CheohuuluT, 918,
CAoofa, 182.
Chooloo, 205,
Ckoopo, <38- 
Choor Mountain, 90.

— climate of, 21.

— temperature of, 21, 
Chonpetajum,
Chota, 66.
Chotte-elaekt*, 359.

Chou Caruib*, 407, 
Choulmoogra, 327. 
Chrysanthemum indlcum, 

-948.
rnaTsoaai.iKBat, 902, 901. 
Clirysobataniis Icaco, >69, 
Cbrysokaphus. 368. 
Chiytopbylluin, 262, 963.

— aeiiminatum. 263.

Chryaospleiiium,'926,119,41 
Chvhar.mvghl, S42. 
Chvlehrletra, 438.

, CAumMte. 969.
' C/iumlmA, Hind. 373.
, anna. »|0.
> — habaoiet, 190,
: Clmocioo-giuUoe, 378.

Chuitilra pwoia, 358,
I Chiinder budunee, xv.
\ Chnshmai, Fen. 184.

Chiuhmmtii. Pert. 184.
I ChuMura, 23. 
j Oifcim, 1R4.
I Cicca, 327. 
i — diatichi, 327.
' Cicer. itw. >90, 1.

— arietinuni,i90,2oo, 13
6).

inicrophytlum, Boyle. 
>92, 200.

— soongoriciun, >92, 200, 
Cichoriace*, 147,949,959. 

XicUorium Coenia, 247.
— Intybus, 247, >94,

I Cimieifi)̂ 44,57,t6.
• — fripda,67.
OacAosa, 93B.
Cinchooa, 238, 239,944.

— Condamineo, 940. 
cordifolia, 940.

— Tancifolia, 240,
— nagnifolia, 94a.
— pubesceoa, 940,
— purpurea, 94O.
— oblongifolia, 940.
— scrobiculaCa, 240. 

Cinchonacem, 939, 937. 
Cinchonin, 939.
Cineraria, 39.
Clnnamoinum, 325.

— albiflorum, 325.
— aromaticiun, 39g-
— tiulitlavraiv 325.
— encalyptoidea, 325.
— Kiamis, 325.
— nulnbathrirum, 395.
— niliiium,395.
— Tsmala. 323.
— teylHnicum, 395. < 

Cinnamon, >99, 4.
CIrcea, 9i>, 910,23,40.

— intermedia, a ir.

Cirrhemtalum, ^ 4 .
— Koxburgbii, 364.
— Tbouarsii, 364. 

W allicb i),^ .
Cinlum. 946. 247,8,40.

— verutum. 946.
— Wallichii, 946. 

Ciaumpeloa, 6), 8.
— convolvulacea, 6>, 6»-
— hernandifolia, 6<,

Cissampeloa hirauta, 61.
— Mauritiaoa, 6e.
— oUecta, 6), 62.
— PaieiiB, 69,

Cisius, >44,  >93-
— aeida, >45.

• — cBpreoIetn, >49- 
"  eanteta. >44. >4S-
— eordata, >4S
— feminea, >46-
— hetierena, >49.
— latifoJia. 14&
— Nepalensis, 145.
— gvadrtTigviMris. >45-

• roaea, >45i 149.
— utoea. 145.

Cistus creticus, >64.
— Isdaniferua. >64.

Citron 129.
— digitated, >0. 

earns. >29, >3.
— decamanus, tog. 

Cladonia, 437-
— rangiferini, 438. 

CbdOBtaebys  ̂390. 
Claoxylnn. 326.
Clavarii, 440.

— digitala, 44<>- 
- -  miUtaria,440

Claytonia perfoliata, 99 >. 
Cleieostoma, 365- 
Clemat'idrak 44. 5>- 
Clematis. 44, >4> >8. 3<>*

— angusufolia. 120.
— aMttumifloTa, 6>.
— Buebananiaaa, 5 1.
— cordata,5>.
— globoaa, 6>-
— gmir)ina,44>5>>
— grata.61. 44^ 46-
— montana, 46. 5>-
— hCepalenxis, 23.

— tenaifoliB, 51.
— venota, 6'-

Cleotse, 72,73.
— violaeea. 72.

ClerodendroD. 996, > >6, i2 t,
— dentatum, 299.
— gralaai. 999.
— odoraium, 299.
— phlomoid^ 2pg.
-  flipbonantbus, 999. 

Cleyera, 123, )oB.
— japoniea. I08.
— ochnaeea. >o8,17. 

ClAnate. artificinl, 6.
— divecHty of, in Ilima-

—for C ^ n ,  87.
— Grape-vine, >47.
— Olive. 267.
— T ea,il5 .
— Tobacco, 283.

Clin e of Landuur. >8.

— Miibas. 87.
— Moantains iabotcoan-

tnef.382.
— Musaoerie, >6,
— .Vagpore, frj.
— Necighertiet, 30.
— Nepal, 28, 29.
— Nortb<dHiaBlayaa,38.
— Nuweerabnd. Tb.
— Pel >13, II

— America, 983,
— Ava,87.
— Bancoorah. 87.
— Hate of Himijayu, 11
— BetMres, 87, 191.
— Cairo. 967.
— CaleutU. 87. >31.
— Camoa, 113,114, i i i
— Cashmere. 97. 

Changtbel, as.
— China, ) 9 ?
— Chinese Tataiy, 36.
— Cboor Mountain, 9>.
— Cuba, 984.
— Cumana, 9S3.
— D,.lhi, 87.
— Deyra Hoon, 13.
— Dublin, 9B3.
— Edinburgh, 283.
— riavaniiab. 283.
— liimalayH, 99.
— — base of, >2.
— Ilungarung, 35> 3 -̂

— Snowy Patera, S3-— Stod̂ ohn,2̂
— Vera Crm. 283.
- -  Williaiaebosrg. 983. 

Clitoria, 191. 190, >89. >93- 
I riitorieie, 189.
Cloves, 917.
Clover. 97,

— Alexaailtisn, >6l. 
Clnb hloes. 43*- 
Cluytis, 397. 349. 
Cnemidia. 388.
Cneatii, >69, >53.
Cnicus, 246.
Cmidick. 228.

— diJfuiiunt 929.
Coal, 4-
Coupmiie Angola. 4«9- 
C o m  indica. 89S-

— nucifeiB, 395.  398- 
Cocoa-nut. 4-

— Palm. 396. 
Cocoa-root, 407- 
Coccioia. 2)8.

— indica, 218. 
sloectdoba u v i f ^  3>6- 
Cociyilus, ■93. 6.

— Cebathe, 6*-
— cinerascens, 62,
— coi2lih>liut. 61.
—• critpoa, 6s.
— Fibraurea, 6a.
—  flavetcena, fli, 69.
— indiens, 61.
— lacnnoeus, 61.
— lauriMiut. 61.
— Limacia, dt.
— ovalifoliim. 6l.
— palmalut, 61.
— platyphylJus,tr9.
— peltatas, 69.
— Kotbuighianat, fl>-

-  iliei
—  taccifenis. 924.
—- maniparut, 214.
— polonicna, 996,  *6-

CocHiHEti, 994. 
Cochloapennum, lot,

— fiosaypium, >06, lop.
— inalgne. >09. 

Cocblraria, 70.
— flava, 72,6.

Cockifoot grata, 4*3- 
Cocoiness. 399, 395-
CoJagapalmf 9TI.
Codarium arutifoliom, 102. 
CorUasam, 3*6.
Codonopns. 963. *6-* — CAshmeriaiui,a54.

— ovaia, *53.
— purpurea. 264.

* — rotundifolia, *64. *63-
— thalirtr>folia,«63-
—  viridis, «64- 

CorloglotsuBS. 367. 
Ccelogyne. 364-

— ffmbriata, .364.
— cristnta, 364- 
—- ocrllata, 364.
— pnecox, 384, 369. 

Cctfe*. *S8. *40.
— Bengalensis, *33, 13. 

Coffee, 4, >6*. 940.
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Cotx, 8, 4‘fi-
— 416.

Calbcrtitt &B.
C*lrfcic*c>«ei 3*M- 
0^bicum> 3^> 3 Ŝ-

— •ucumtutle. a&5.
— illyricum, 385.
— v a ri^ tu m , 385. 

CoMenja, 3<>4 
Colcbroulm. 300.
('oleua, 3>M.

— aroinuirM, 303.
— l»rb«Ju*,3»3i 8<>'-
— tcutcUaroidet, 301. 

4'oIIs B,
Colocatw. 40^.

— antiqtMrum. 406, 407.

— biiiialeiuit, 407.
•— mitcwbizun, 407.

CotocTnlb, 164.
— bill.
— uu e , «ig. 

Colquhouaia. 301,
Coltsfoot. 050. 
Colubcinatsistiis, |68. 
Coloteo, 194. iSg, 198. 40.

— srbornceu, 133.
— Nepalensis, 19B.
— orienulis, 193.

66 CoH ssD A cu, sog. 346, 
■a

CombKlua, 143, sog.

— nsnum, aog.
186 COMMCUMACK.*, 409.

403.
Comorlina. 40a

— booftsimsts, 403.
— comuDDis. 403.
— obliqia. 403.
—  Kopiioni, 403. ,
— tuliOfosa. 40a 

ConiDolinM 4 >o. 193, >6, 
Compariaon of Chiasae and

HimaiaTan Flora, 
iia

— of Indian and Egyptian
Flora, ifip.

— of aoaea of latitude
with baits of ^ra> 
tioa. as to elimata 
and TTgetatien, 310. 

Otmpositv, iti4, 043,948, 17, 
40.

(bi^axi awndaCa. 385. 
CoacLualos, 44». 
OoMlapaaaa, 336.
Ctaeati. 970.
Coogea,9p8.
164 CoMirsa.a, 348. <5. 96, 

30. 40, 346,347.91, 
430,439.14.19.

46 CflMXAascs«, >&9> 174. 
Coonanis, 139.
C'ooueannia. aog, 13.
* — lau fobs, sop, 910.

— rajmiMia. aog. 
CoBopodiun, 93.
ConTailtria. 380, 119,46,91.

- <we*ifUie,»
-  Poifgtmattm.

— vertieilhta, 380, 385. 
CssTALijtuaA 379. 389.
■ iH CovtoLTUUcciB, 307, 

308,306.
CobtoIvuIqs, 307,31.

edult9, 3u8.
— pandaratiH, 3o6.
— repena, 3^ .
— Scamoonia. 9o6.

Coolda pnnetaia, 13°- 
Capal, 107, iSfi. 
C'o^fera aflciaalia. 183.

Coptii, 46.
Corallorhiza, 363,369.

— foliosa, 363.
Corcborus, 103. 17.

— acutangtilus, 103.
— capsulwBi 103,
— rascicuiaria. 103.
—■ humiUi, 103.
— linearis. >03.
— clitorius, 103.
— prostmtus, 103. 

Coidsge pisnts. 974, 391. 
Conli^ 193.306, 8, 193.

— angustifolia. 306, 307.
— incaiit, Koyie. 3 ^ .
• -  latifolia. 3«fe. 3<>7.
— letters, 306.
— Jljpca. 306, 307, i6t.
— reficufafo, 307.
— Comentoaa. 306.

197 CoSIIIACSiB. 306. 907.
Coriander, 10,931,999. 
CorUndrum sativum, 998, 

994.
Coriaria. >7.

— myrtifolia, 166.
— nepalensis, 163.
— ruscifolis, 166.

.53 CoaiAaisx, i 6A- 
Cork tree. 163, 164, 345- 
Corv, 971.
90 CotytM , 934.
Cotnus, 934, 17.

— tapitala, 934.
— florida, 935.
— macropbylla. 934.
— nervoai, Boyle. 934.
— obloagB. 934. 

CesoLurLoa Ji, s6o.
t, vil.

* CorviaartiBiBdiea.931. 
Coryaatbes, 363. 
Corydalis. ~  '  “  "

— crilhmifolia, 68.
— flliformia, 68.

* — Oovaaiaaa. 69.
— MarscbalUaiia, 68,

— pcrvi<or& 68.
— vagmaas, 68, 

Corylui, 349. 343, 96 ,4>>-

— eista, 3̂ .
— Taliara, 396. 3<)<)-
— umbracaltfen. ^ . 3 9 9
— Utan. 396, 395. 

CSA360.
Coatoi, 379, 356, 367. S'-

— Atabicus, 36O.
— nepilenne, 8.
— apaeioauA, 360. 357- 

Coatua of lha Aneienta! 360,
— Indian, or bitter, 360.
— sweet, 360. 

Cotooeaster. 909, 49.

— mirropbylla, 4*.
— rotundifolia. 49.

Cots d  sei^Mr, 99.
Cohm Am dr .Siam bran, 99. 
CatenaMT J t Siam, 99.

— cmrm nf hna, 99. 
Corrox, 84, ii6 , ISfi, 4. lO'

' 9.  *9-
— ancient history of, 86.
— Bemr. 98.
— Bour1>on, 94, too.
— bowtd Gtorgia, 90. 89
— Braxii. 95.
— Carolina, 89,
— CAise, 98.
— countTiea.eliinateof^S*

(^ton.riiKivation of, 86, go,
117. iig.

Egyptisn. 164, eg.

-  graa m ti, 90.
-  Indian, 90, 93, 16s.
-  large. 99
-  \mg ftspA, 90,
-  90, 99.
-  of ancient Egyptians,

-  of Kemaon, 87.
-  Perennial. 9'J.
-  of I'eniainbuco, 89.
-  ua  uind, 90, 100.
-  Seyebelle, 91.
-  dtorl $tafk. 90.

— spiiMf, 90.
— vhitt, 99-

Cotula anthem oides, 161, 
448.

— stomntateria, 8. 
Cotyledon spinosa, 117. 
Courtoisia, 4m, 4>4- 
Cousinia, 946.
Cow tree, 337.
Craabe. 40.

— cordifelis,
Cranberry, *35.
Crasesbill. 149.
Cnniotome, 30.
89 CiAssasAcaA 999, 17. 
Cratiqpis, 909, 903, 119,40,

17.
— glauca, 4*.

Ciatava. 79,9.
— religieea. 7a, 8. 

Cnwfunlia. 976, 977, 95. 
Cream fruit of Sierra Leone,

>69,979.
Cream of tartar. 146. 
Creeping Cedar. 35°- 
f'rroiasrra, 363.
Crepis. 947,40.
Cretsa. 307.
CVryot, 998, 973,
Crinum, S73. 874. '23.

— wiatieum. 374.
— IlimHlen9c,Royle,374.
— latifoUum, 374.
— toxicariam. 374. 

Crocus. 37>, 98.
•  -  «ativu.,S7i. 379.
Crops at Saiiarunpore, dou

ble. to.
— Uaree/ 10.

CrosssndrA, 99?.
Crotolaria, 191, >89, 31, 17,

— alata,— trida, R<̂ e, igi.
—  anthylloidea, 199.
— Borhia. ig*.
— caniiahioa, 89,
-1- joncea. 384, >94. i«-
— rrtusa, »9*.

— tetragona, 191.
— Tbebaics, 19'.

Croton, 397.
— Caenifilla, 3*8.
— Elutwia, 398.
— gratinimniD, 398.
— polyandrum, 397,398.
— Tii{Iium,397,398,975.

- AacSon'mi, Ŝ S-
Crown imperial, 368. 
Crotophois, 397.

— pUcaU. 399, 397.
— tinctoria, 399.

u  Caccifraa;,69 ,i64 ,ii9 ,

Ccyptocarya, 394. 
Cryptoehilus, 363. 
Cryplocoryne, 405. 
Cryptogamic plants,93. 
Crgptogramma, 498,429. 
Ciyptolepis, 969.

Cryptophragmiom, 997.
Cuba, climate o( 984.

— enltivarioo of tobacco
in, *84,

Cubaba, 333.
Cucubalus, 78. 79.

— bacciferus, 78, 98, 79. 
Cucumis, 918.

— aromaliea, Royle, 990.
— Colocyntbis, »l8, «*o.

* — Hardwkkii, Rt^le,
918. 990.

— Ilimalensis, Roy1e,9i8.
— Melo, 418.
— Homordica, 9 i8, 419.

* — paeudo-Colocynthls,

* — pubeacens, 918, 919,

— uigonus, 990.
— turbinatus, 990.
— utilisaimus, 918, 919. 

Cururbita,'9 i 8,
— CilruDua, 91B.
— ovifera, atg.
— Pepo. 9 iB.

77 Cucurbitoee*. 917, 164, 
990, 8, 10, 97.

— in Indian desert. 917,
— caltivation of. in Cash-

— — in China, 917.
—  — In Persia, 917. 

Cudbear, 438.
Cnlliralion of Cashmere, 97.

— of Central Belt. 18.
— of Chinese Tartary, 36.
— of Coffee in India, 94.
— of Com and Pasture

Crsssrs, 418.
— of Deyra Doon, 13.
— of Henbane, 90i.
— highest, ig, 33, 35,36.
— of Kanawar, 33.
— of Neelgherriea. 31.
— of Nepal. 99.
— o f Pulitoe, 381.
— of Rhubarb in Himala

yas, 315.
— of Saiiarunpore, 10,
— of Snowy Passes, 33.
— of Tes plant, account

of, 197.
— of Tobacco, 983, 9S5.
— ^  Tobacco in India,

987.
— of Upper Belt, 94.

'Cumsga, 984.
— climate of, 4R4.
— cultivation of Tobacco

in, 904.
Cumin, 931,939, to. 
Cuminum, 40.

— .fflthiopicum, 930.
— Cyminuin,s99,4i,ISe.
— r^iiim , 930.

Cummin v> Cumin. 
Cunninghamia, 348.

— sinensis, 117, 1’8. 
Cunoniacem, 993.
Cupania, 136.
Cupia, 93B.
CUFSSSSIMEJl, 346. 
CupressuB, 348. > <9-

-------1. 348.
350, a

Cupuliferw, 34*. 343, 346.
Cara,97i.
Car^dU, 58.
Curcoligo. 375. 37^-

— gnurilis, 37$.
— orcUioides, 375> 87».
— recurvata. 375.

C ureul^  pctiolala, Hoyle, 
376.

Curcuma, 357, 356. 13, 3 '.

leuconhiza, 359. 
longa. 33B. 
montana, 359- 
rubescens. 36S- 
itedoaria, 359< 49- 
Zerumbel, 359> 358. 

Ctetodapaia, 971.
Currants, 14^ **5, * '•

35,
Cuscuta, 307.

— europna, 3®8.
— gtandifloia, 3<^. 

Cusparue, 136.
Cusparia febrifuga, 156. 
Custard Apple, 60, 199, il

Csf(aeii«5oo. l89.
Cuttack, vii.
Cyamopsis, ig9.— psordoidea,̂ WO. 
CyanantbuB, 308,
• — Integra, 308.
• — lobnta, 308.
Cyanotia, 403.

— barbata, 4®3.
CyaUuea, 428.
‘ Cyathidiumtaraxacifoliuir.

951.
Cyalbocline, 948.

— lyrata, 248. 
Ctcadacs^ , 347, 43<’ -

— fbaail, 347.
Cycas. 347.

—  circinalis, 347.
— inermis, 199.
— revoluta. 347.
— tpbwrica, 347. 

Cydantbea, 408.
CychM t^a, 25. 
f>donia, 302, 119.

— mala, 904.
— vulgaris, 905. 

Cyticodapbne, 324. 
Cyiindropus. 410.
Cylista, 199.
Cymar^ 300.
Cymbidium, ^ 6 .

— trista, 366. 
Cyminosma, 135. 
Cynanchum, 17, 970.

— Aigel, 186,974.
— anricultluni, 974.
— Dalliousue, 974.
— kunawurmse, 974.
— moospeliacum, 974-
— ovalilblium, 974.
— Riwlei, 97+
— libiricum. 190. 

Cynarew, 946.
CvKASOcsrHAi-a, 246.
Cyntra Scalymus, S47. 
Cynodon, 416.

— DacCylon,416,417, *8.
CruooLosSKA 3e3i 305- 
CynogliMium, 304,305,39,40.

— canescens, 306, 304,

— ibreacuai, 306,304.
— i  teienim, Royle. 306.
— gtocbidisloin, 306.
— granditoTum, Boyle,

-  microglochin, Boyle,

uDcinaton, Hoyle,305- 
—- 1 hxidora. 303. 

Cynometn, 183.

    
 



ALPHABETICAL L(ST OF PLANTS

CjmomoriuBi, 830- 
185 4>®-

164, tS, H3- 
Cypefui, 4>o, 4>'>

— uifiUtuo. 4I3-
— irtieoUtiii, 4>*‘
— butbosuR. 413-
— compres8Uii4‘’‘-

5. 413-
-  (Jitinnji, 4

— inunditiM, 415.
^  jtm a tru ,  413-
— loiigBi, 4 ‘ 3.

— Iii»eus.4i 2.
— pKiinifonnif. 4>3.
— pertetiuis, 4 ' 3-
— poly*tarhyu9, 4>*-
— ro(undu>. 413.
— MORuinolencuB, 4 0 .
— Diolonirenii, 4‘3-
— Mnuiflorus. 41*-
— tr^is.414.— Iri«, 413-
— vjnustu«,4'9.

Cypress. 35». 3®. 34- 
Cypripidip*. 361. 3l?7- 
Cypcipeiltum. 367. 3̂ S> 33,

— curdigrnun, 3<>7.
Crrundn, 393-
■ ao CYaTAiii>aAi'(«.<93.3s 3,

394, 3P3> 39b, 1S>.
Cyrtotropisi iHp.
Cyttopera, 36b.
• — flsva. 366, 370,13.

— ohtiini, 13.
Cystoapna. 441. 
fyllipris. 3«5.
CvTinsst. 330- 
CVtiiius, 330.
Cyenus. 195. 193, 189.'97.

— nrjtpntpua, uj«.
— dspcidus, Hoyle, 199,

Dacrydium. 348- 35'. 
Dactyiicapno*. B8, 95.

— tlinliPtrifoUa, 88, 
DiCtyloi 491.

gyplianim, 4i(j. 
Daeqrlis,4i7, 433.

— glnroeratji, 30.417,493. 
Dud-muTivi, 10H,
Dsrnia extensa. 373. 
DalbergU. ipa, 189,13, 163.

— Imifolia, ins.
— ou(fc'inen«la, ip i, 195.
— Slssoo, 191, iySi8.

Dalichami^ 337, 
DalhouHlea, 1B9.
Dalibarda, 903.
* — oalycina, 3D7. 
iJdbyrm^dee. 166.

— powi/Vra, 168,
— Ncpalenais, 168.

Dama, li)B.
Danmaonium. 377. 4°s,

— alismaidet, 377.

J)no, 1 393.
Itapbiie, 391.97', 'T. 3

— liholua.391.
— punnahina. 331, ip 

coriicea. Roylc, 3:
— l)aphBoW«. 331.
• erioeepiiaJa, 39 >.
— (jnidiom, 311.

Daphne Laoreota, 321.
— Mezereon, 321.

• — mupfwiata, Hoyle, 
391.

— odora, 331. 
Dapbnidiom, 394. 
JJar-ehmae, 335.

— clwb. 04.
— /luld, 6^  64.

Darmae, aoB.
Varrira, 978.
Daratm, 344-
Daxyloua, 990.

— latifbliiim. 939. 
Date-palm, itfi, 397, 394,

Uatisci, 340.35.
— cannatiina, 340,41.
— Nepilensia.340.

>55 DATiM'riB, 340,
DvCuni, 37<i, 480, 375.

— fiatooBB, 379.
— ferox, *71'.
— Straraooium, i s i ,  979,

Datuiine, 380.
Daici'Si 330.

Caroia, 239.
Davallia, iia .

— flaecida 420.
— polypodioidea, 439.
— tenmColia, 439,

Deal, Indian, 351. 
Decaneiinjis, 248. 
DpcasrAictia, 83.
D eerin^ . 390.

Aiii]irr>tiana,39o.
— celosiokiesi 320. 

Dffromae, 334.
Dtimlar, 350.
Drk. 14c.
Delhi, aiiimalf of, 8.

— climate of, 87,
— vegetaticmof. 8.
— palace garden, 8. 

Delima, 58.

Delpliia. 45 
Delphinium,.

» a .58.

1, 55-
— Hruiionlauum, 58.

• — Caslimeriaiium, 55-
— i/eau//jfifta, 53.
— grtndidorum, 190.
— mcgnutn, 55.
— paupiBorum. 49i 55"
— piihencena, 45, 55.
— pyramidale. 58.

Dendrohiea, 363^ 364. 
Dendrubium, 38.3, 38s- ^

— de l̂^ l̂al1  ̂365. ’
- -  cleniidatum, 370.

Dentaria, 89. 40.
Deutella, 338.
Daxiar, At. 35 ', 83'’. 344-
rtapkal, 133.
IJwrhamn.ia. 4 ' 7.
Jiaaaa podpmo. 309. 
Deamanthus, <Ri>

— diffu«um, 194.
— gyran*. igi.
— mulliaorum, 193.
— nudlAurum, 199.
— nutans, 193.
— tUisfolium, 193.
— triflorum, 194. 

Spiarium. lUo. 
JeuBia, 215. 133, 17.

— Brunoolana. 9l8.
— coiymbow, 916,
— Slaruioei. 21b',

135,
— cultivation of, 13.
— regetatioo of, 13. 

Tikata, 913.
JJkakkagnnJ, 195- 
Jikammou, 104.
Dkait, 419-
Ukaui, 491.
Diiat.desprt of, rx. 
Dbawilagiri.xi.

UkoemiUyCiBg. io7'
Mantua 239-
Dialrthu^ 78, i t i ,  79. «8,40.

— tngulaina, Hoyle, 79.
— b«irl>atu»,78,79. *8.

■ ■* I.78-

— nemorosa, 392. 
Dicerma. l8u-

— pulrhella. 19'• 
Dichlsmtcxji, 170, gi2. 
Dichondra, 307.
Diclioslj'lis Mictwl'mia, 4H 
IHcksoniai 436.
Diclipteri, 997.
Dici «. «97-
Dicoma. 348.

— lanuginosa, 248. 
Dicranum, 435.434-

— flexuosum, 435.
— fragile, 435.
—  glalicum, 435. 43b.
— nelerom l̂uin, 435.
—  loiigirolium. 435-
—  megelopbylluni. 434-
— scopariiun, 4J5. 4Sb.
— snuamwum. 435- 

Dicrvocpliala. 34:4.
— gracilis, 344.
— griingCE^blia, 249.
- -  latifulia, 349.

Dim>»t«cli>s, iBj. 
Dictamnus, 158. 95,3*.

— albua. 158.
— altaka, 158.
— Kraxinella, IS*̂ -

* — IlimalayanuB, 158. 
Dictyoteai 441. 
Didymorarpca 993- 
Uidymucurpus. 993.

— aromatipa, 294.
• — macropliylla, 994-

—  venosus, 994, 
Didymorton, 435.

— jmrpureum, 43-'>-
— sqtiarrosum, 436- 

Dielytra. t>8. '
Uienia, 364.

— rongc«ta. 384.
— cjiiiidrost8cbya,3'>4. 

Digera. 390.
— an-ensis, 320.

Digilarin ciliaris, 49t.
— soDguiiialis, 418, 490. 

Dilleiiia, s 3.
— aorea, .-le.
— scahrella, 58.
— .pt4-ia«, jB.

2 DlLLXNMCtJI.58, 123.«.2 
Dilivaria, 297.

— ilicifotia, 298,
Dill, 231.
Dim 416.
l>ineba.4 
Dionm moKipula, 75- 
Dioscorea, 37B.

— aculeata, 378. 379*
~  alata, 378. 379-
— anguina, 379-
— ttropurpurea, 379.
— bulbifcra, 37st.

— da-monium, 378, 379-
— ddtoides, 378-
— bscicolata. 379.
— globosa, 379-
— nunimulatit. 37d.

Dioscorea opposiiifulit, 379-
— pentaphylla. 370. 379-

— purpurea. 379.
— ruliella, 378. 379.
— sagiiuta. Hoyle, 378,

379-
— sativa. 378.
— tomentosa, 379,
— triphytla, 37.0.
— versicolor. 378.
~  vifosa, 378.379.

175 Dioscoaa.e, 378. 
Diosnia. 158, 155.
499 Die 
Diosr

131.
tao.

—  pordifolia. *82.
— chloroxTton, 362.
— Ebenaster, 282.
— K mhry^erit, ib'9, 13.
— glultHoaa, t02,
- -  Kaki, 3b'2.
— Lotus, 901, 369.
— melanoxylcsi, 3t>2. 

moiitana, 3(ti.
— raceinoHL, 283.
— Rdyld, 962.
— tomenton, 283. 

Diplacentrum. 3 ^ . 
Dlplacrum, 410.
Diplazium esculentom, 2. 
Diplolepis, 345.
Diplomeris. 387. 
Diplopappus 249, 17. 
Dipluraiidra, 33, 40.
95 DmAcsji, 244, 345. ' 7. 

95-
Dipaacos, 24.5.

— HurirulaCus, Roylp,345,
— Fullonuin, 345.
— inermis. 245.
— lipvis. 245-
— stfictus, 945. 

Diptrraramhus, 397. 
Dipteroearpea^ 105, IS, 30. 
28 Diprr.aocAapi's, 105,170.

— .latus, 108.
— eostalus, io8.
— Incanus, 116.
— turhiiiatus. 108. 

Direction of rivers, vii. 
Diarmma, 221.
DisciiisIa, 273.
Vimujlan, 142. 
Di«jXifum,304. 3*S.
* /.aacken-inllian'-m, 388. 
Doib. cbararteristice of, 
Dodoiias, 137.
PoeUxtk. 3<5.

Do Keatca, 359.
Dobinea, 135.
Dodecadenia, 324.
DoAua,
Dolicboa, 189, igi, >0, > i8.

— bulbosus, 194.
— Cstjang, 190,194.
— aiiieiisiis ipo.
— unifloruA, 193. 

DoloniiM 248-
* — macrocephila, 351. 
Doan, 950,
Doodian/tgxntroid)*? sol,
Piiob. 418, 49>- 
Daotlya muians, 363. 
Pooi-keaha, 359- 
Itoolh, A t., 344- 
l^olea. 315.
J)oeHt£larm, 43u.
Dooria, 421.
Doortoall, 41'.
Dopatrium.
Dorcoceias, 9'j3- 
Dorema Amimmiscum. 231. 
Doronicum, 249.

I*arria1iand»e4, 250, 
Doam. 4110.

Dr^U lancerdats, 72.
— lBiipphylla.71.
— radictns, 89. *1.
— repens, 8>l.

Draconthim, 40S- 
l>ric»a, 392.

—- atropurpurea. 392,
— Draco, S9*. 398. 40O.
— ensifolia. S®*-
— ftirea, 122.
— Heyiieana, 392.
— splcata. 39*-
— temiflom, M  2. 

Dtacoeepbalum. goi, 40.
— H^ieanum, 303.
— sibiricuta, 4 '. 

Uracontium, polyidiyllum.
4’’7-

I>ragon’« blood. 195. 393. 4<«>. 
Urirays Winteri. 58.
Ihoyae aafre. 998.
Drosera. 16, 75

— Ihinniitni. 75-

— lunala, 75.

16 UaosaaAre.a. 7-5- 
Drugs energetieofliidia 175.

Drymaria extciifa. 292,78.

Dryobalanups, 105.
— Campbori, 108, 

Dryopteris, 43®- 
Diypsis, 39,5.
Dublin, temp, of, S83. 
I>uckweed. 40.4.
Dn/‘fc«27i.
DiiiU mrbiiae, f,n.
Uakkun, Ar., 4 '<̂
Dukbunee cbiretta, 277. 
Dal. xviii.
Dum-at-akhaiam, Ar,, 393, 

400, 195.
Dumasia villoM, 191, 
Dumortiera, 43«- 
lland. 320.
Dandar, 344.
Dunkur, 3B.
Daiuakaoa, 345

Durio aibetlilniis, lo t.
D a m , Ar.. 419.
Dwarf citestnuis, 117.

— elm, 119.
Dyer's oek, 184.

Dyseboriste, 297.
Dysophila, 302.
Dysophylla, 300.

— pumiln, 300.

Eaglewood. 171,172, Its.
— Sterne of Ancients, 185. 

Karina niiiprunita, 3bl.
"  Ulmuls, vl.

997.
■ 07 KacvAcaa-aSi, 187, 19. 
Kliciiui of Kumpliius, s8t. 
Ebony of Comiuerce, 303, 5, 

30, 31.
Kccremoctrpus, 294, 295. 
Kcbanaia cindoide^ 24B, i6l. 
Kcliiiiaeantbus, spy, syB. 
Kclunochlou. 415.

— hispidula, 418,430. 
Kchinolytruni, 410. 
Kchinopa. 181,348. 17.

— comificru*. 246.
— echiiiotue, 346, C.

Echinuspennain. 304- 
camim. 80«-

    
 



AND SUBJECTS TREATED OF.

Echiom. 3<>4i S^i 4<'- 
— rubruin, 304.

Edituonnlbi, 197.
Edipta, 14)1.
Eihkvs. 407-
Edible birds' nests, 441 •
Edwardsia. i8fl.
* — mollis, >SH, 146.
Ecri*, 37a.

plant, ai©, • 16,17. 
E ^ t ,  F1<M« of. compared 

witb Jndisii. 6. 
Ehretia, 30b, 304- > 3-

— Soribuixja. Kojle, 306.
— teeis, 306'.
— pubeseens, Hojrle, 306.
— semta, 306. 

Ebmiacne, 303.

E. I. C. Ilemp-brn, 335.
E. I. Herbuium.a.
Cloo. 3p8. 400.
E Jttb tm  iadica, I4>- 
Etteman*,
£biri«e. H ind, 358- 
14a ElSlAOMS*. 3^*. 
Elmitsnus. 3aa, 31.3S.39. 40-— uî slirolioi 343.

— arlmrea, 343.
— ronfena, B43.
— OliHwaceo. Kojlr.sas. 

• — panrifolia, 3*3.

— iliamnoides, 343.
Ela-U. 3S&.

— fuieneasis, 161, 393,
9d9-

37 EtmorsarKm, 104. 
Elcocarpiis, io4.

— Itanitrua, I #5.
— lancoleatua, 1O6.
— secratus, 104.
— eubetcalatus, 10,\  

Elaocoeca Vemicea, 3aB.
— vetTocosasaS, laa, 118. 

ElaodeadroD diebotoaum,
>67.

Elder, cuomon. asC.
— dwarf, 336.

Eleiocis, 191, 189.
Elcmi, 177.
Eleurharis, 411.

— paluscris, 4>a.
— uiiiKlumis, 41a. 

El^igeiius, 411.
— capitatus, 41a. 

EleopIon.4>'.

Elepbaniopua, a4fl.
— somber, 348.

EleCtaria, 357-
— rnriUmomam.330.3oT. 

Eleusiiie. 4ib,
- s, 4>'-

— imlica,4 l6.
— Btricca, 4*0.

EKjtphacot, 30a.
Elkijc, 143.
EUlioltiia, 30a, 301.

— rristata. 30a, *6. 
Elic»y 390.
E ly tra^  397.

— crenata, 398, 6. 
Elytrophorus, 416.

— articuUtus, 41C. 
Embelia, ads.

— plrto, 385.
~  ni1>es, aSs.
— tobusta, 365. 

Emblici.. 348.
— myrobolans, 337.
— orticlnalis, 337,339. 

EmlKtChriuin, 313. 
EaietiTie. 74. 339. «3-

EirilorarpoD, 437- 
EMMWExm, 334- 
Endopogon. 397. 
Engellurdtiai 34a.

— Culcbrook'iooa, 343.
— Roxburghiaiia, 343.
— Wallichiana, 343. 

Enlialus acoruides, 377- 
Ensete of Bruie, 333- 
Kntadn, 181.

— I’ursMha. iBi, 183,
■01 Eracnisim, 3o5, 357.

333-
Epalles, 346.
Ephedra, 348, ag.

— disCacbva, 346.
— Ciaranlmna, 348. 40. 

F.jncharia, 14a,
EpidendrcK, 360, 363. 361, 
Ejiidendruiu, 385. 
EpUobium, a io , 3a, 40.

— Himolt-nse, ai 1.
— Iiirsutum, an ,
— teee, Hoyle, a n .

— parvidoruin, a n .
— sericeum, an .
— SfHCatum. an, 

Epimrdium bexandrum. 63. 
Epiiwclis, 3 ^ . 40.

— consimUis, 368.

—  lali. . .
— tnacrostachya, 368.
— Roylenna. 3b8, 

F.pipbyUl {>rchidess, laa, I 
Epl|>ogiua, 367.
Epitbenui. 393.
19H EocuCTaram, 430- 
E(|uiee(um, 346, 431.

— arrenae.43'.
— debile. 43>.
— diffuMim, 43’.
— laglisii, Royk. 43'-
— palleon, 431.
— pnlustre, “

ErsgroMis, 418, 4SI— Amheritî

43*-

— ftrgiuUuU. 417- ’

— ve^rillaU. 418. 
Erantbemum, 397.

— nervosum, apS. 
Eremsutbiis. 3*̂ - 
Eremoslaebys, 30'.
■ — supcrbi, Boyle, 300. 
Etia, 364.

— alba, 384.
— Airu, 364.

KrianlUua, 418.
— reraicolor, 416.

104 EaiCArnai, 157.

— decerortda, 077.
— orbicuUta, 377.

Erigeroa, 049,448, 40. 
ErioliotiyB, aoa, 143. 
Eriooaulon. 123, 410. 411.

— hesanruktre, 409.
— luzulafolioni. 409.
— oryaelonuB, 409.
— qu'iiqiwngulare. 409.

• — Sullyamim, 409.
— xeranihomun, 409, 

193 EaioTACLoxim, 4»S
410.

Erkwoiyne. 40,
Eriocycla. 232. aag.
• — nuda, 33a.

Eiiodendron anfraccuosum,

Eriopetalum, 173. 
Eriophorum, 413, 411,

— .comosum, 413, 411.
— caaMitBxia.Ruyle,4lS. 

Etiopbyton, 301, afi. 
Erodium, Igo, 119.

— biniaUyamia. i60, 
Eruca. 70, 93.
Eryngium, aa8, a8,

— planum. 33a. 
Erysimum, 6g, 23. 40.

— perfolintum. 7>. 
Eiylhima. 378,377.

— Uoxburghii, 277. 
Erytbrtna. 133, 189, 191,13.

— apatbicea.7 191. 
Erytbronium. 384.

—  hfamlkoiJtt, 384.
3.3 EarrusoxrLsm. I3: 
Krycliroxylum

>33-
Kraura, 190, aoo.

—  Cetraapcrmum,ig3,a< 
Escalluiiies, aag.
JCiparto, 437.
Etieria.
Etbulia. 349, 6.
Eucalyptus, 317.

— resinifera, 317. 
Eugenia, a lO, 133. 13. 2 >7

— mioTophylla, nil. 
Eulophia, 389, 383, 38,

— eampestris. 389,383,
—  berbocee, 3<̂ . 363, >3.
— Term. 369, 383, 38. 

Euonymese, 167.
Euon)'mus, 167, 13, 17, 23,

31-
• — eehinata. 167.

— europoa, 340.
—  fitnbrUia. 1117.
— frigi^. 167.
— garcinifolia, 187.
— gnndiflora. >67.
— Ilaiailconii. 167.

r e . 187.
— mierantba, 119, la i.
— pendula, 187.
_  ? cbrmfutia, 167.
— tingens, 167.
— vagans, 187. 

Eupaturiacee, 248. 
Kupatorium, 349.

— Ayapana, 230. 
Eupborbia, 307, 328, 13, 24,

40.

■.329.
— Gerardiaag, 338.
— huinilis, 329.
— Ipecacuanha. 328.
— ligulana. 3a6.

— iiereifoila, 328.
— oSicinarun, 328,

• — pentngona, 329.
146 Eitraanaiiram, 328, 

L33, 171, 188, >68, 
138.13.30,184,220, 
8.

Euphorbium. 328.
Euphoria, 138. i >7. 103.

— Li-ehi, 130-
— Ixingan, 13d 'S®-
— Xcphelium, >38-
— rimosa, 138-
— rubra, 138.

Eupbrasiu. ago. 23, 35, a8,

— officiitHlis, 390, agi. 
European Hemp. 334-

— vCKCtablet in India, 10. 
Eurya, 135. 133.108.

Euryale, 65.
— ferox, 121, 64, 8. 

F.urythalia, 376.
Euterpe edulLs, 307*

— oleracea, 397.
F.vcMjia, 1&6.
Evolvulus, 307.
Kronyniusv Euonymus,nO- 
Esacum, 376.

— roseum, Hoyle, ayS.
— tetragoiium,a76,877, 

Fjcmcaria, 337.
— Agallocha, 328, 171. 

Exostemroa. 239.

Paba, 190.
— Tuigaris, 190.

Fofoer, Ar. 4)4.
Kagnra. 137.
Fagonia. I57-

— mysorensis, 153, 6. 
Fagopynun. 313, 3<4.

— emarginatum, 317.

— (ataricuni, 317-
— triangukre,3'4. 

Fagnaa, 289,
F’mry's Hair, 430.
Falcaria ? aaB.
Falcone^ 3M-

— Wallicbiana, 354- 
Faraetia, 70, 161, 6.

— Ilamilconii, 71.
Farm, 342.
Fatioa, 212.
Ftkkm, 155.
/ ‘•bra, 390.
Fenugrcc, i6t. 
ferns. 437, n T ,43»-

— Distributiun of, 428. 
Fetonia, 129.

— clephantum, >3°, 

Ferula, 229,231.
— l'erakB,23i.

Fescue graaa, 423.
Featuca, 4‘7. 4*3, >8. 02, 

23, 40.
— Amberstiana, Rojie.

Festucacem, 4‘8. 417- 
FUmurtu (fndarit. 62.

gUrialis, 45- 
83 FiroiDixi, 333.
Ficus, 336, 8. >3.

— Carica, 337-
— coiiglonwraca, 336.
— eUatica, 338, 338, 970.
— foreuIaU, 338,
— glomenU, 33®. 337.

338.340- 
) — hlrsula. 337-

— Jndica, 338 338, laS,

— Uurirolla, Iloyle. 336.
— c^posicifolia, 338.
— religioaa, 33®. 337. 33®.

■ 26. 340. 339-
— repens, 1 >7-
— Roxburghli. 338.
— Rumphii, 33®-
— scabtella. 337-
— tinrtorin, 339-
— toxiairin, 337-
— TsieU, 338-
— xcnosB, 33®.

FigtP I. 337. 
ibB.

s. 387.

Filago, 346. 
FJJilJnmtt, 399.

— •i jibinl 73.
— -nf.SniAii, 60. 

1.97 Fii,icrs427- 
firobriaria, 438.

Fimbristylis, 411, 4>4.
- -  blspicata, 4>o.
— diphylU, 41a.
— ferruginea. 4‘2.
— paJleseens. 4'*-
— podocupa, 410.
— acbcenoidea, 4'2.

FJwfsA. 345- 
FinUysooia, 273- 
Fir, 35'. 348. “ 7-

— black, 332-
— hemlock, 352-
— Norway, 35*-
— purple co n ^  350-
— silver, 330.

Fissklens, 435-
— Uryoides, 43®-
— taxifolk. 43®-
— pcdypodjoides, 435.

FXUtr, 440.
FlrnrarafioOB, *30, 40-
FlacourtU, 8.

— csu^nclB, 78.
— inermis, 73-
— Kamuitcbi, 73-
— Saplda, 73-
— sepiaria, 73-

13 pLAcoi-aTUXX^ 73-
Flagellaria. 400,401.

Flax, 10. 83,93.
Flem ing, iS9.
FUndeisia, 143- 
Flora. oC

— .Viyssioia, >60.
— Africa, 180.
— — and India com

pared. 137.
— China, 131.
— — and Himalayas

compared. 123.
— nortb-wesl ul liulU, 7.
— Senegal, 160.

Flour, exported frmn Cal
cutta. 4.

Flowering tush. 401. 
Flowerlesa Plants, 437. 
Fluggct.3*8.

- -  retnsa, 327.
— vifuna, 327, 338. ,

187 Fluvialks,  403, 404,
33<-

Fodder, in mountains, ly. 
Fotnieulom, 336.

- Panmorium, 33i>, itk
- Tulgare, aag.

Fofal. Ar, 400.
Fook, 237.
Forest-Dees of oorthem lati

tudes, 343.

— X l'ls, x S ’
Fossils, xxvii.

— Sewalik, or Sub-Himn.
layan, sxvii,

— SiliK-t. xxTiii. 
Fonreroyn, 374- 
Fox grape, 146- 
Foxtail grasa, 4*3- 
Frngarla. 302, 203.23, 31.

— nubicoia, 204. 
Franeceuria crisps, 161, 348. 
F 'ruxtM , arid.
Fraxinus, 268̂  119, gp, 4i>.

— ilorilmnda, iai,al>(>.
— xanOii.xytoides, a68. 

French been in Cnshmere, 193
ilerricB, th'g. 
ScamiDony, 274. 

Freycinetin, 408.
Frilillnria, 387, 244, 34C, aa, 

23, *6.
— eirrhoaa, 387.
— innicrialis, 387.
— enneropliylla, 367.'
— oxy|>etals, 387. a®®-
— |H-rsim,3fl7.— ■n»qinsoiiini>a,387,3fiB.
— verllcillnta, 317, 94-

    
 



ALPHABETICAL LIST OF PLANTS

Fmic. emetic, «39.
Fruits otCwbBwrs, 104,148. 

— ulidM  (4 commerce,

-  VtiUintiii 68. 9-
10 FuMAiucs^h 67, 119. 
Fumrii. 436<

— irborescens, 435.
-  calvescens. 495. 

Ftatariu, 4>3-
306 FuHci, 439. 437.

— poisoaou", 440.
Fungic icid, 44O.
Kungiii,440.
Fuiikiu, 389.

— eordsu 389.
— 0<AtU. 3R9.
— nbcordatu. 389-, 

FurcnsH gigwitei, 116 
FurfifvH, 338.
Furze, coramon, isS.

— tirtoric. 3.3, 36, 37.
— from NeeteC) 198. 

Fiulioon, SI9.
FuMick. 330.

Gab, 361.
Gcrtiiers UutiMia, 134. 
Gsgei. 387. 93, 40.
• — elegios. 387,38S.

— lutei, gB?'
Oaiflea, 407.

Ualsctii, >gi.
GaiandM, 6i.
Oaianga atha, 358. 
Gllanpl. 356. 358. 
GsJamhus. 373-

— ninUif. 374-
^  GuUtillajuncM. *61. 
GdltMUium. 93'.  178.

— offlnimJe, ig ' .  
GelegcR, 169.
Gilioi 937.
Gilium.191, i>9, 137.14.40.

— Aparine, 18.
Gill nut*, 344.178, 914.
Gunbeer, 939.
Gamboffe. i 3‘> >3i. 
Gamopleiis, 367.
Gmges. xiv.

— couize of, ni,
Guigptic vaUey. z.
GamffUe*. «49.
Oao-xuban, 304.
Garciiiia. i 3«i 37.

— Cambogia, 131.
— cochin chraentis, (39.
— coroM, 139.
—  Cowa. 139, 133-
— Kyilia, 133.
— lanceirfolia, >83.
— Hangostana, 133.
— paniculata, 133.
— ppluncutata. >33,

— zeylanin, 131,139. 
Garden of Delhi Palace, 6. 
Gardenia, 938, 937.

— tetra^perma ? 138. 
Gardnera. 970.

— angttitiiolia, 17<>.
— ovata, 970.
— Wallichii, 970. 

Ocritora, San*„ 9Z».
Garlic, 3S9, 393.
Giro de Malacca, i?** 
Ganiga. >74-

— pinnati, >74, >3.

Gastrocbilui, 357- 
Caetrodia, 3 ^ .  ' 
Oastrudiei!. 361, 38). 367,

— new genus o t s6s. 
Gaultharia, 1, 3. «8. 3°.

— frafTaiitiniina. 159.
* — nummulariiHdes, 157. 

960.
— oralifolia, 157.

— Slialloti. 939.
• — trici»phyll*.*57i*8*' 
Gawilgarli range, ni. 
Gayluasacia, 958.
•  — serrata, 957.
GeWa. 419.
Geaater, 440.

— rufe*cene, 44«- 
Otidttr of .Avicensa, go. 
Otidvar Kkatai, 50, 
Ceiscrbizaabyssinica, 160. 
Otla. 183.
Gelidiom, 44>.
Gelonium. 316.
Gendarusia, «y?. 
(ieniosporum. 300.19.
Gmisi •. >»»•

Gtaiua, 37. .
— cwai'co&r, >98,35. 

GmUar. 378.
Gentian, 975,9 ). *9. 
Genciana. 14. *76, 977, »6, 

30, 40.
— corrulea. 9fi.

• —  cunturta. Itoyle, 978.
• — coconata. 97^

— Kurroo, 977,978.99).
— lutea, 977.
— squarrosa. I90.

115 Gsktiakssi. 976, >64.
308, >7. 95. « ^ , 3«9- 

Ceodorum, 366.
— dilaciitutn. 368,

—  of Central n u^ of

—  of Ilim^yas, xvrii.
— of FUiina of India-nie.
— <4 Sewaliki or nib Hi

malayan Range, xxr. 
Geophila, 9,38.
Ceoccbia. 36S.
43 G iaainacaA  >49, >7. 
Ceranium, 119, 149. >4. >5, 

3^. 3>-
— bicolor, >49.
— Chuormaa, igo.
— eriostemon. 150,
— Grevilleanunb >60.
—  heterotricbon, >50.
— Icrigatum, >50.

• —  l.indleyanWB, >50.
— lucidum, 150,
— raaculatum, >50.
— Nepulunu, >49, >50.
— peduDcntalum, 150.
— WaUichiBnum.>49, i90.

Oerardia, 991. '
Cerardiec, 990.
Oeaneriacee, fig9,
Oetonia, 909.

— floribunda, 909.
— nurana, mg,

Geum. 909,103, 98.
— tUhaa, 107.

Chartupe, 37.
Ghatool, 993.
Gbauts,vi,
Cbee tree, 163.

,9)8.
CkHtb, 344.
Gilibertia, 933.
Giloh.6i.
GiU»rkcfmta, 449.
Cingelie oil, 994.
Ginger, 117, >93, 357, to, 

49. 356. 358, >9, 99. 
Gingko. 348.
Ginieng, 933,134.

—  nillivMion in Ilima.
kyae, 934.

GUekia phamnelotdes. 39o, 8,
»

Obngur range, xr.
Gladiolus, 37>- 
GlecbooM hedrtacea, 309. 
(.leditachls, >10.
Qleicbenm, 498.

— Hermanni, 490.
Olinu* diccainnoides, 993.

— lotoides, 993.
Globba. 356, 3S7. 16.

— orixensis. ^ 7 .
— icrutKia. Hoyle, 357. 

Glochidion, 396.
— bi&ria, Boyle, 3*7- 

Glorlosa. 3B6.
— auperba, 8, 15. 

Glossanthuc, 9<^. 
GlosMMzrdla, 948. 
Gloasoearya. 198. 
Gloaaocomia. ag.

— teoera, 9S3- 
Gioesogyne, 349. 
Glosaoetylis, <9>-
Ohi of French cbetnisti, 340- 
Glyceria, 4>7-

— dnhanf, 4«o.
Glycine. >8g, >9>.

— mifemmeo, 169. 
Glyconnla, 199.

— citrifolia, >30-
— prntaphylla, i*?. 

Glyphocarpua, 435- 
Gmelina, 993.

— arborea, «99- 
Gnaphaliom, 943, 049, ' 7,

40.
— indieum. 148.

>63 G>iET»can,347- 
Gnelum, 347.

— acandena, 347- 
Gabrta, 35a.
Gochnatia, 347.
Gcqal, 350.
Gahhroo-iiHliktmtt, 994- 
Guitre leaf. 449-

— atick, 44*.
Golden rod, 930.
Goldfusaia, 9y7, 996.
Gombo, 84.
Gonpbia. 165. 
GorapliosCemnia, 300,99. 
Gompbrena, 310.

— f^ubota. Ii6.
— macrocephala, 3 it.
— i^icinalia, 39i.

Gamuto, 4O0, 398. 
Coniosiemnva, 973.
>1)0 GooDiNoriaai, 954. 
Goodyen, 368.

— proceta, 368,
Goegti, 177.
GMM/fan.esi. <
Gooi/laiui nSjioia, Boyle, 

9.51.
Gaogtd, Hind. >78,
Goarnda, 178.
Gcolab, 903.
Geoi-i-piUa, >78.
Geoloom, 136.
Cooaeberrien.995. 39,33, 36. 

3«.
Geobshabbo, 389.
Goondiite. 307.
Goor, 3pfl. .
Oootm-ihook-Ckma, 983. 
Goosuraiee-elacMte, 358. 
Gordonia, loB,

— Wallicbii, to8. 
Goai/pioH. 85.
Goaaypfun arbortim gotnem 

tooiar, 99-
Goeaypiun, 66, 88-

— acumiRatum, 98,
— antigaonm, 98.

•  — nrboreum, 96.99-
— I>arl«dtaa«, 87, >60,99.

•  — bertmceum.S?,90.98,99.
— hiraucura, 87,90, >oo.

— micniieiuim, 99-

I, 98. I GueCtarda, 938.

99-

— religioeum, #7, 99.
— rubrum.gg.
— oitifiBoin, too, 10). 

Oorca-aAooii. Citaa, 38 ■. 
Ootua Madi, 99,

—  iunfae, lOO.
Gouania, 168.

— lanceolata, i68.
— leptostachya, >68.
— nepalemis, >68. 

Gourde, 116.
Gracillairia licbenoidef, 44>.

— tent*, 44).
GVetaai {tArignea, 1 ^

--jUMlUt,
Grain*, cultivatien ol̂

— European, s. 418.
— — in India, 419. 

Gram, 13.
— Sour of, 61,

196 GaiMiirear. 4>6, >93, 
498, >0, >6,18,95. 

Grammitia, 498.
Grant G ntte, 391.

—  Moincca. 398.
— Tilli, 898.

64 GaxxaTSiC, to«. 
Granges. 149, 948.

— mtdemapttana, S46. 
Granite range. nlH.
Grapes, ) i 7, 34-

— food for cnlrte. 148.
— plentiful in Cabool,i48.

Grape Vine, 146, 10.
— at Pondicberry. 147.
— distribution of, 14)),
— biatoiy of, 146.
— native country of, 146.
— u«a of. 146. 

Graptnpbylluni, 997.
Craaset, 415

— number of, 415,
Grass cloth of China, 334.

— uffuqueers. 334.
— of Mecca. 944.
— tree, of Sew Holland,

393.

Gratiolear, ago.
Great Millet, 4 ' 9- 
Greengage, S05.
Green ten plant, itg .

—I hanber (ban black, 195. 
Grewia, >03,119, >90,6,13, 

>7, 19. *9, 3'-
— tsiatica, 104.
— betuMofin, >03.
— didrma, ic% 104.

•  — elMtict, 103, >04,
— helirterffolK >63, >04.

— oppoaidfolit, 103.
— piraiA,? >03.
— sapida, 103, 104.
— sclerepliyfla, >03,104.
— lilivfotia, >03, 

Griamildia, 436.
Grimmia, 435- 
Gritgana, Sans, 999. 
Gritlea, 9 it,

— lomentOM, 913, 15,

Groenl 14S.
85 Gsossi'i.asiai, Mg. 
Grumilea, 93B.
Guaiscinr, 153.
Ouaicum cdlicinale, >53. 
OUBrea, >49, >43-

— Aubletii, )43-
— Inneeui^Ina, >49.
— panicnlaU. >49,
— tricbilioidei, >43. 

Guatlerla. 59.
— vclutina, 59.

Guava, >99. 1H4. >0,49. 
Oiazuma ulmitolia, >09.

Gig pippei, 4>»7- 
Guldeiistadtia, iBg. too.?

— evneata, too,
Gdtigal 975.
Gum snime, 107.

— Seneftl. 161, 189.
— Ttagicantll. 109.

Gum*. 4.
CxsiM- f7*««, .Amerkan, 131. 
Caiipa m U, 493.
Gnads beretc, 351.
Giutdooin, Pen., 4>g, 
Guonera, 336.
Gunnia nuttralis, 361.
Gicnap, >03.
CuocDin, 138.
G«7ita, 107.
33 GcTTiretiU. I8>, *6l,>o& >33, 6, 8, 3v.
Gax, 9>4-
G eieMjbtta, 9>4, 167. 
Gymnadenia, 367,40. 

Conopaea. 36"

* — Caahmeriaaa, 991.
Gymnema, 973.

— lactifenim, *74-
—  aylvestre, *73.
— tingetn. 978. ®74- 

GTXKOsraaMaA. 347. 43°- 
Gymnostachym 403. 
CymnosCaebyuta, 997- 
Gyamostooum, 435-

— rufeacens. 495- 
GynaqtisniMpifolia, 161,949- 
Gynandropsra, 7'i, >>6.

— pentapbylla^ 7- 
Oypaophila. 7i>. 76, 4".

— ermsiioidas, 79- 
Gyiandra, 396.
Oyrocarpus, 394.
OjTophora, 437. 4S8.

— cylindrica. 48“ -
— marina, 437.

Uabenaria, 367.
— wmmelinifidm. 367.

— mtrginaU, >6.
— pecthiata, 16.
— plantagioea. 387.
— Btenopetaln. 3O7. 

IlnMDantbus cocemeur, 374- 
Hsanatosi>ermuia. 3*6.

Halrnit, 977- 
Halnia. <61.
69 HALnatoaiC, 81). 
Ilalongif, t i s .  ,
ilaleaiarew. tOo.
Hotgoan, Ar., 393. 
Harnadryts, 44.
89 HAMSMiuncat, 934. 
Hamamelis, 134.

Ilapaloaia LesArngke. t t i .  
Haplanlbus, 097.
Haplostylia, 411.

-  Meyenii, 4>9. 
Haidwirkia, >83.

— blnata, >85.
JfarmaU, igg.
Ilariaa caiyotCMdea. S96, 
llarpnllia. 136.
Hartigbeea, 140, 149.
Hadio,
Haitingia coccinen, >91. 
Ilavionab, climate of, 083.

    
 



AKD SUBJECTS TREATED OF.

Htwvlbtgb, XV.
Hizel. 34>. 33, 38. 
Hedeoiu. 3o>.
H eden,s33.

— aKnnrolU, 033.
— H etii, 119, 1*0, 18.
— pm iitic t, 333.
— tmbintliace*, 33^ 

Hederinc. 334.
H ^jm rpuv, 13a.

— Mjiis}'vut5, 138. 
Iladycbium, 337, i6> SjC,

3‘-
— coccineuM. 3&7'
— 337. 358. 

Hedrocit. 33B, 337.
— oljrciiis, 338.
— 338. 

HedysuvB, lUi, 190, >93i
>89,8.

HedysuTim, 119, «30.
— luiriculaCuiD. >94.
— quiaqucuiguUtuol,

>94-
Heliteria coerint*. i90- 
HdiuithiM uuiuus. 348.

— tuberoous, ago, 348. 
HelicU. 333.
IlcliehrTium, 349.
HclicMia, 354.
Helictercc. 133.

HrIlotropcM. 306. 
/Uiotroijieea. 30^ 
lUliotropiura, 306,88,304.

— breviMium, 306,394.
— corooiaodcltuuun, 304,

3ob.
— ruropwim. 304, 3D0.
— malaAuriem, 3o6.
— lupinum, 304, 306. 

HcMeborus, 44. 46. 
HcloniuoAcinUio. 385*̂  
licliMciiulium, csf. '  
Hem uuhrk. 416.

— iMcirulM, 4>6. 
HenieroaUlM, 3 ^

— terdaU, 38̂
— dittkha, 389.
— Itavt, 389.

Ilcfniadclphla. 397. 
HcmicarplM, 410. 
Hemichoriste, *B7. 
tlcnude»mus isdkut, 3*9.

374, 381.
Hemiooitia. 4*8. 
Hemiphngmk, *90, g3> *6- 
Ilenipilla, 367.

— cordiUia, 387. 
Hemlock dr. 33a.
Hemp. eaJtintkM of in la- 

>7. 19, >0.6.84.
333-

Ilenbwte. 379, sBo, 381. 
Henckclia, 393.

334.
Henrictn, 377,
Henriovio 346.

— pubcMcnt, 348.
161 Hlv«U)TIACX4t, 346.
Hepatic*, 44.
004 IlerAticA 436. 43>- 
Hencieum, 3i 8, 361, 40.

fferU  n  dktile, 31). 
Heritieta, los.
Henoiaium. 367, 16.
* •— enunioeiiM, 36, 370, 
HenDodacIptM, 383. 
Hemiaria, 333,40.

— Cashmeriana, Rople,

Herpetoapennum, s>8. 
Herpyami. 368. 
Heaperis,6g, 40.

— f  labn. 3». 
Iletenntbeia, 386, 
Heteropogwi. 4>6. 
HeteroaCemina, 373.

— alnU,373. 
Heudelotia Africana, 363.

338.
Hexaceiurit, 397.
Heylaiidia, 189.

— latebrosa, 191.
Hejmee crijoga, 141, <44- 
Hibiacus, 83.0, 13.

— arboreui, 84.
— caimabinui, 83,10.
— coUmaa, 84,
— crotonifolia. 83.
—  eacutemua, 84.
—  fureatue, 84
—  Liunpaa, 8^
.— Iniigitolius. 84.
— macrophyllua, 83.
— pupulneoidea, 83.
— ItuM aiaciiAia, 84,
— rigiduA, 83.
— Sabdarifh, 63, 84.
— scrictua, H4.
— aumtensia,83.
— tortuosoa, 84.
— Trionuis, 63, *8.

llietaciuin,347, 17, 33.
— murorum, 347.
__SabauduB), 347,38.
— umbellatum. 347- 

Hierochloa, 417.
— laxa. 417.

High pealu of Ilimalayaa,

Higheet cultivation, >9, 84, 
33, 36. 3<̂

—  v^taCkm, 37.
Hill maigooa, 141.
/iiM , 333.
Himachal or Himalaya 

iilouiKnitia, xi.
— Africao Ouneca in, >8.
— Amerkan Geneta in.

18.
— Ase«ico( >4-
— — ebaage of 

climata aad vageta.
tion, 14.

— Bateof^ climate, 13.
— — mixture of

European and Tio* 
pical foma. 14.

—• — vegetation,
13, 13, 14.

— Breadth of, xviL
— Che^oeta of labour in,

__rhinaae geneta in, tB.
— Climate of, 39, xxxiv.
— European epedaa in,

>8, 34.
— Foaailaof, xxvil.
— jungiv, baae of, to.
—' KortbmcUoaleoAsS.
— river bed* o^ 31.
— river betlf, vegetation 

of. 3-

• — view of, tee Frontia-

H inaiajm  cedar.wood, Zlfi.
— plania in E u n ^ , 49, 

Himmalch Moiintaina, xi. 
Hither llUnalaya, xiii. 
Hadka, 347.
Hindoo-kbo. xi. 
Hindoo-khoosh, fruita of

Han '..313.Hinttk, /
38 llirrocAiTAuas, igfr.
Hipp<>cnHaa arfaorea, 133.

34 HirrocxATXAcaA, >33. 
166.

Hippomanc Mancioella,3a8. 
Hippophsu. 333, ag, 31, 35?

— conferta, 3*3.
— rbimnoida% 333.
— saiicifoUa, 333. 

Hippuria, a n .
Hiptage, >33, >36.09.

— Hadablota, 136-
— obtuiiMla, >36, 133. 

Hiraea, >36.»».
— nutana, 133.
— indic^ 133.
— lanuginoaa. >33- 

Hitchinia, 373.
Hog.plums, 179. 
Holarrhent, 369.

— aJuidyBCBterica.371.
— pubescent, S71, *70. 

Holboellia, 4i5, 4 >7- 
Holcua accharaiua, 43^ 
lloligama, 174. •

— loogifolia. 178, 175.
— lacemosa, >73.

Holly, 340, 168, to. 
Holmtkioldta. 301.
* Holoetemma "

376,
— Rbedii, 374.

37 HoMALinx^ >70. 
Humalonema aramaUca, 406.

— occulta, 406.
Hooker, 363.
Hoofarikoon, I3>.

■Ilo^eria, 433-
f — rotulata, 4SS.
Hooloi kasmeerae, 359.

HooiU. 63, 64.
— kimkt, 63.

Hop, 334.8.
— cultivarionofpropoaM,

333.
Hopea, 361, 103,30. 
Hordesces, 4>7*
Ilonlcuio, 4>7> 40.
• — ..Egicena, 4>8.

— cceleHle, 4 >8.
— hcxaslkben, 418,419. 

Ifombeatn. 34*. 99- 
Horae chesoul, >8&

— Indian. >36- 
Horaflrldiu, 038.
Horae gram, >33-

— i^ iah , 7>.
Ilottentuta' bread, 379-

— pwaon, 374- 
I!uuUiiynia,33>-

— cordala, 33' .  >•'. •*3'

Hoya. i33, 37S>'7-
— lineerie, a73.
— longifolia, 073. 

H*b-ool-ban, >44.
— -gakr, S*®-
— .mooehi, 84.
----- luf, 308.
— .«euda,Ar. >84. 

Hugonia, 104.
— .Myamx, 104.

efi HDco»iArr.u, I04- 
HaUee aaba. 3»

—  joata, 369.
— motla, 359-
— iwanbee, 339.
— eaharet, 359* 

H aU X ai-  
Humboldtia. 183.
Uumiilue Lupolua, 334. > >9.

Hungainng. 86.
— climate, 33. S®-
— eultivatkHi, 36>
— vegetation, 36*

/Bmrre;'. 430.
Humeria, 369.
Hura crepitant, 308.

Haree mooap, 190. 
Hnrria-akeok-CUiia, 381. 
liurriana, See. X.

— graatei of, 4*>.
RnT\*a-tkook‘<M»a, 383-

H a r ^ k a r ,  368,069.
Hmaie.\ooban, t6 i.

-----orfj«aar,a®>.
Hjaeioth of the ADoeots,388 
Hyacintbe«,39i.
Hyacinthoa oriencalia, 391. 
m-ienancbe globoat, 3S®- 
J^a-hf/a, 370,
Hydnocarpua venenata, 73. 
IJydrangete. oog. 
Hydrangeaaleiitima, 335.

— atpar, 333.
— vealita, 333.

Hyilraatia, 44, 46.
Hydrilla, 3 ^ .

— aubulatt, 37®.
— vcrtictllaia, 37®, 377. 

Hydrocaryes. o n .
173 HvoiocnAatnad, 37®. 

377. 330-
Hydrortaris, 37^ 877.

— celluloaa, 377- 
I {ydroclrit. 401. 
Hydrocotyk, 3s8.

— aaiiticB, 338. 
Hydrocyanie acid, 304. 
Hjfdrolaa leyienica, 308, 8.
139 IlTOaoLEACU, 308. 
Hjdropelodem, ®4* 
llydrophytax roaritista, 339. 
Hyilropteridea, 43'- 
Hygrophila. 397. 
Hygrophilea. 997.
Hygropila, 43®. 
Hygroryta.413.
Hylophila, 387.
Hymenaa Ceuriaril, 183. 
Hymctiidium, Otp, 333.

— Brunoei<,333,
— ? (lentiAoram, 333. 

Ilymcnorbaeta. 4>o. 
Hymmoeanlia. 34®. >3- 
Kymeiwdictyoo. 83^939.

— excclAum, 399.
— thyniBoriin, 338. 

Hymenoknu, 939,333, 40.
* — Govaniana, agg.

~  lalilelia, 338-
—  ttellaU. 333, 

Hymenopliylliim, 438. 
Hymenopogetii *38.

— parwtira, 338. 
Hymenupyramil, 39B. 
Hympnuatyliua, 433. 
Ilyophila, 434.
Hyopliorbe, 393, 
Hyoacyaminc. oSo.
Hyoscyamoa, 979, s6o, >>9.

— niger, 979.>>B.<*»r4>. 
39 IIvviBiciNtA >30, 17. 
K.tperirum, 98,119. >30,15.

-— AiAlrascmum. 131.
— cemuum, 130.

, — Cbincnte, 130.
< ^  coriaceum, >3>.
— debile, >31. 

elodeoidet, 13d.
* — iaponicum, >30.

—- lysimacliioidaa, >30.
— monogynum, >99,
— patulum, 131. >31.
■— perforatum, 130,131.
— eUoatduliun. >3>- 

mciaanm, l$0.
— Uralum, 130.

Hyphmne Cucifen, 393.

— arbutc'ilum. 436-
— rupresAilorme, 43®.
— Beiulc. 485-
— microcarpum, 434-

Hypnum moHofccim, 43®-
— pnalongnni, 43®.
— prolUeruoi, 43®-
— retroflexum, 434-
— ruaclAdiuio, 43®- 
—. lerpena, 43®-
— spinilornie, 434-
—  tavoyensa, 43- 

HypolytruiD, 4>>- 
Hypoporum, 4>‘*. 4 '>- 
Hypoettes, 097.

— piirpuraicen»>*9®- 
179 livroainaeti 378- 
Hypoxia, 37®.

—  CarcaligioUlai, 87®-
•  ~  minor, 37®- 
Uyptia, 301.

— NepolHiiis. 3®>-
—  obtuiifolia, 30i.
—  pectloala, 301.
— epic^era, 301.
— Buaveoieos, 301. 

Hytiopua, 30>.
— officinalia, 3®̂ -

Iceland mota, 438.
Idea. 174. >75- 
lebnocarput, 370.

—  fri^na. 970.
— frutaaeena, 370, 371. 

Ilex, 164,119.
—  aquifbiium, 118.
— dipyrent, 167.
— excelaa, >67.
— Japemiea, 63.
— paraguentis. >06.
— aerrata, Koyle, i®7-

106 IiiriK3ja.36i, 166,167.

litcahrea, SJl.
Illrcebrum, 333,40.

— creetum, Koyle, 333.

Impatiena, 31, 150, 40.
— balaamina, 131,

» — bicolor, 131.
• _  glandullfera, I3>.

— Ilamiitoniina, 151.
— Iiigliaii, 130,
— iiialgnit, I5>.
— pervi6ota,iSO.
— pumlla, 131.
— apecioea, 131. 

Impeiaa, 416,
— Koenigii, 41®, 417

4»®.
— apoataiMa, 43i.

Tnearvillca, 395, la^
•  — argute, 395, 396.

cing n *75-
— climate oCi 87,xxxiil.
— extent of, v.
— Flora, uniformity of, ®.
— the Jfw/y*vow«, 138. 

Indian arroavruot. 336.

— cyperue, 413.
•— horse dieanut, 133.
— jujube, 169.
— Millet. 419.
— myrrh, 176.
— nard. 343.
— or bitter eoatoa. 360.
— orrice(Iria) root. 360.
— tobacco, dlffereet kinda

of. 3«a.
— — high price of tome.

    
 



ALPHABETICAL LIST OF PLANTS

Imligofera> i8di iga, aoo, 
119, lao, 191.

— AdU. 195.
— Aifrente*. 195.
— Arghawij], 193.
— r«rolmi»n». 195.
—  ceBnilni, t9fi.
— rordifolit, <91.
— euM phrllt. 194,191.
— hMcnndxrs. 193.
— paudlbliB. 161, 191.
— trita, 191.
— riolac**, 193. 

Indigrofem, 17.
2A0.

lathiijua, 371.— skmen, 571.
— hath, «7I.

Indue, source of.xxii.
Ingu, j 8 i .

— highbota, 163.
— dulcis, 183,183.
— feculifera, 183.

Insects, V. Zoo!.: Im).: 
Introduction of pitnts 01

other countries, inu

— — N. India, 11,5. 
ludine, 441.
lonidiuiD, 74, 6.

— Ipecacuanha, 74.
— parrifloia, 74.
— Poaya, 74-
— siifTruticosutB, 74.

Ipecacuanha, 74, *3<!-
— brown or true, #39.
— striated, 039.
— suhsticuccs for, 338. 

Iphisit, 973.
— Gonnil, *73.

Ipomcea, 307.
— atropurpurca, 307.
— ccerulea, 308.
— Coptics, 307.
— cusptdstB. 307.
—  dasysperma, 307.
— AlicaulK 307.
— jalaps, 308.
— marrorhita, 3* -
— IVs caprtD. 3®7-
— PurgB. 308.
— Quamoclit, i>6-
— reptans, 307.
— Si'hicdcann, 3®8-
— Turpethum, 3®®- 

IMM, 385.
/ra*. 319.

— kiadet, Sifl. 
triartca andicola, 394, 399-
■ 69 I I, 37'-

— decora, 371, 37*-
— dichntoma, I90.
— fcetidiasiina, 37*-
— ftorentitia, j? !.
— (crmatiica. 37*.

• -  jtponicn, 37«.

t. 37«-
—  Psrurtaconia, 37*-
— sidcafa, 373.
— tuherosa, 385. 

Iron wood, lua. 
irrigation in ('hint, i4*. 
I>atis tinctoria, 71. 
Ischrmum, siO,

— piloaimi. 4*«.
— >pectu<uin,4 >7-

1,/tmakk. 3I8.3I9-
393-

Mhian». Gr.. 495' 
ysAm>fitaiKfrion, 43- 
M oot, 333-

Isoeict, 438-
— coromandeliuna, 439.
— indies. 43>.
— palustris, 43 -̂
— setaeea. 439- 

Isolepis. 4><< 4<4-
— barbala, 4>9.
— setBcee,4<9-
— tquarroni, 4)9.
— supioa, 4*9- 

Isopyrum, «5» 39, 4°.
— grandiflorutn,43,54,41.
— micropbyDum, 54. 

Italian Millet. 490.
— Senna, 18O.

Itea, 9*5>
— chineiKlt, 935.
— raacropliyila, 336, 9ia.

935.
— nutans. Itoyle, 996.
— virginicn, 939.

Ivy, 933. *34.
Ixora.933.

Jaborosa, 3B0.
Jack fruit, 119, 336, 337. 
Jacquinia, 364,
Jagari, 396,
Jaggery. 398, 496.

— water, 1H3.
Jshnavi, xir.
Jak fruit, 33<i, 337,119.

Jumboaa. 9i9.
— vulfpiris. 310.

Janipha Manihot, 397,
Japan plants, i3i.
Jasmine, 99ft.
I l l  J asvikc.h. 967. 
Jasminum, 9{>tl, i l l ,  193.

— arhoresrens, 908,
— chrytanthemoidesi

Koyle, 968,
— c^santhem um , 968.

diapennUDi, """
-  friiiii 1. 968.
-  glandiilobum. 908.

— grandiSoruni, 969.
— hirsutum, «6R.
— laurifolium, 968

— odoratissitnum, 908.
— oflidnalc, 368.
— pubigenim, 968.
— Zambac. 908. 

Jatanana, 349, 943, 944. 
Jatawtaiet. Sans., 949. 
Jatropba, 175, 397.

Cures*, 337, 338,399.
— glandulifera, 338. 

Jaicvrus, A r, 490. 
Javsntref, 3*3. 
Juaurt-kiadee, I’crs., 4>9 
Jrtapoota, 347.
JaroogM, 396.
Jrtva, 347.
Jerusalem Artichoke, 950. f  
Jn*t. 334- «
Jhattd, 189.
Jliarrec, Hind., 169.
Jhao, 914.
Jito, 143.
Jotda haldet, 359- 
Joar, 419. 4>8, 491.
Jobnia, 133- 
Jonesia, 18.3.

— Asoca, >85.
Jooor, 199, 4' 9, 199, 194. 
Journal, extract from, 9o, 
Jotci, 343, 980.

— -Jkm, .393.
— .masU, 98n.
— ..eel-kae. Ar., 939. 

Julxe* Bpectabilia, 394. 
Juieiof, Pers., 49. 47. 359- 
Jurpknt, 343.
158 Jcui.ASBS.a. 349. 
Juglans. 119,40. 34*.

— argula, 349.
— ptcrococca, 349. 

Juglans regia, 349i ’7'

Jujube, 169-
— Indian, 169.

Jttlpai, 104.
Jumaiiooe, 37$.
Jutiulgollia, 318, 397. 
Jumna, xlv.

— course o t »ii.
Jumnotri Peaks, xiii.

— hoc spnngs of, xiii.
183 jD!«CACa^400, 410,
JuHCAOii'z.a, 4^
junces, 403, 410, 384, 16. 
Juncus, 400,40>> 40.

— arricutatus, 401,
— bufonius, 401.
— concinniu, 401,
— Donnianus,Royle,40i.

— glaucus, 401.
— Indicus, 40t.
— Icucanihes, 401.
— leucoiiKits, 40J,
—  [Dcmbranaceus, 401. 

Jiingcrmannia, 436, >18.
— dictados, 430.
— filiformis, 436.
— juniporina, 436.
— scorpioide*, 436.

Jungermanniaeeaj, 436. 
Jungkeckackiade, 9 ig.
Juniper, 3S0» ’<>. ®*> *»> 33. 

34. 35.36.38.
— berries, 359. 

Juiiipcrus, 119, 93.
— commuiiis,35o,33, 358.
— excelsa, 350. 4<>'
—  Lycia, 369.
— oxyeedrus, 359.
— rcciim , ? 350, 40.
— religiosa. Koyle, SS -̂
— squiunoaa, 350, 33- 

Juo. Pera.. 4*9-
Jam  hiaitrt, 3<i9.
JuHnea, 940.

—  ? iricholepis, 161. 
Jurreepanee, 195.
Justicia, 997. 191, 8, 16.

— Adbatoda. 15, 
pnniralata, 998.

Justiciete, 997.

rala-iaptl, 389.
I'aioind, 264.
£agapoitiee, 217. 
K^arkauta, xii. 99.

— climate of, 9t.
— peaks of, 9i.

Kcdariialh, temple at. xr, 
Kedgeree, vil.
Ktemoo, 336.
Asejoo. 195.
Kcbn, 35>,349-

—  kelet, 351. 
Kemaon, 99. 
KeDtropliyllum, 947, 6.
Kerki 372.

Jussi
— villoes,2ii. 

Jate, 103.
Jaaimta. 194. 
Jawaahter, 231.

KabooUe ckaaa, 900.
Kadsura, 123,61, 17.

— japonica, la i ,  61 
Karnipfcria, 357.

— Gatanjr*. 358. 
KafouT h i paltn 303. 
Kahoo, 947.
JCJiroba, 107.
Aalwin. 979. 980. 
i'aia aana, 308,

— y » r , 4 ' 9-
—  hot, 47-
— M er. 3B1. ,

Kaimia laCifoliai 259. 
Aoaa I kcAoo, 440. 
Xhas. 491.
A'uafeiij. 375. 
K antuf^ 184. 
KanuDi, 3’>.
Aapi.se, Bcng., 86.
A'an
Aar*o»i,

Kennea, 9' _
Kerrii japonica, 139. 
Keulirung Pa»^ xxi, 37, 
Khadir land, 7. 
IT^ldeviiioii tomagka, 358, 
KkamaJrooi, 950.
Khamfla, 331.
Kkaailee, 190,900.
Khsya, 149.

—  senegaiensis, 109. 
AAsera.siB, 364.
Kkea, l?8.
Kkiai, Pera., 169. 
aHaf-baMre, 345- 
Xhina, 354.
Kkiroa, 398.
Kkiram, 354,
AJotot/aa, Ar.. 338. 
JCkoobnaee, 205.
KkoiJih, A t., 904, 
Khmasrnnee igmia, 97p. 
Kkadatk, 176.
AAaer. 189.'

I Kkuertf, 70.
I X iam er, 309,400,307.

A'*-%aa.93i.
I irkaMr-ool-mojaeoa, '̂ 9. 
i /rkarbo'ita, 9 l8 , ti^ . 
1-iarcf/ 10.

I Kharjnl, 319,
ATaaitoeb thaaue, 166,163.

I AAimoa, 343.
I A’AuA.IAasA, 66. 
Xkut-kkae. 494.
KKutaut al.mlih,

' —  iulb,
Ar„ 369.

I Khal, 1. 350-
Sidar-patri, 1 
K idney bean, uy.

Kingia, 400.
King's crown, 199- 
i'v.aa6us.334. 
AtaaeA, 231. 
l-iaaub, 334.
Kino. 29^, 917, 9:5.

— African, 161. 
klrdmane, 930.

-as, 915,
A'irtia. 930. 
ATsAaurA, 148- 
A7* « , 173. 
iHianeg, 344- 
Knoxis. 938.

— mollis, 936. 
Knuwlioiiia, 44' 
A«6diir, 185. 
Kobrc'ia, 4> >•

AWa, 490.

Ko-Ieria, 4<7i >8.

Ktrnigia, 3>3. 3H- 
Kcdiaulia. 938.

— gracilis, 938. 
Knkalaa, 930. 
Koknmnlis, 1U5. 
KiJtra, 346. 
jrala,979,169, 
KoocUa, 971. 
Keofigoua, 3.30, 
AWiAce, 193.

,  I. Sans. 358. 
Kotlat, 193.
Aoaaiari, 383.

- c*«te.38i.
— sAwA.Quiu, 381- 

A-CAiao, 3B3.
177.
M, I7B.

Xatmdar,

Xooree, 490.
Kootl-ambtt, 360.

-  bakm, 360,
~ kiodoe, 3OV.
-  laUk, 360.

Kinttao, 360.
Koet, 371, 361.
Koolk, 360.
Xm Ih, Ar. 86.
Kama, 203,
Kopek, 407.
Kora. 414.

Kurrat, Ar. 303.
Xotkto, Sy. 30a.
Xaeodca^, 139.
Krameria triandra, 76. 
Kthir, 497.
Kabeb-ckeraet, 333.
A'lAobeA, 333.
Kackoo, 407.
Kacieor, 350.
Xaekrtt, 35H.
Kaekua, Ar. '240.
Xael, 349-
Kueulun Mountains, »- 
Karpkal, 346.
Kahelo. 335.
Kublim 393.
Kakree, 9lB. 
Aa/wiM'Aoo.303.
KakkOtam. 38.6- 
KaUm, 103. 300.
Xaliot, 8»4- 
Kal^koonla, 35 ' •
AWi^alA, 398.
A «»«.44>.
Kuiukuma, 294.
Kaaaxi*, 99q.

— moBooUt, 930. 
Kunawur, 34-

— AIlKiimplimts in, 4I-
— animals of. 41.
—  dimare of, 34-

— elevation of 34-
—  Europeaii»pcc«esiti,4 i
— extent. 34.
— fruits of. 904.
—  gcolofty of, xixi-
— Lower. 34.
— rlinate of. 34-
—  pasture xonrs of, 34-
— Cpper,34.
— dimate of, 34.
— vegetation of, 34- 

Xangae. 490,
A'aak S.334.

lee-ocAsoK, 419. 
an'AiBO? 195. 
iqvwa, 330,

AmmA, 41.).
A'mwiiw, >35.
iTKSHii.̂ aiTalijia, Tel, 3®3-
Xapaa, Mind. B6,
Kapoor, 356.
Aurbee, 194,400,491. 
KateUa, 219.
A'vrjivems, 338- 
KarpkaUem, 217.
Kartd. 73.
Kurrimit. 167, 9i9,  iig .

Karoon^^-nxiailnl, 47- 
Karaft, Ar., 239. 
Karanpioot. 78.

A'atb, 978.
• -  elsarirth, 9 

iVs<ds,323.

    
 



AND SUBJECTS TREATED OF.

KuMIW, 413- .
i'KobMHi’. Ar. I»4- 
A'w/biiiA 6̂- 
irmiii«*.Pera.,M9- 
A'umaM*. '3̂ - 
Xmoof, *34'

Ar. 3t>o.
— litrrt*, 360.

XnUtra. 109.
XMar-flt‘r>. 130- 
rvChtreir, 185. t'H-

37^-
iTuton, 8s.
A'«Ch, Ar.. a&
Xntnin, SS>- 
A'ltt, 182. 
rn<vm 8s.
A0.S14.
rtam rtk, Ar.. ss®.
Krdia, IDS. I3.S>.

— cslycins, los. *5-
KylUngia. 4 > >. 4>4.

— nwnocepbsU, 4>S|4>3.
— triceps, 41s-

125 L*kMT.«. 300. an*. >fi4, 
I7. SS> 42- 

I.alUb. i8<>. 118.
— rultrsiu*, 190.
— vulg»ri». 19®.

I jc ,  170.
L tc insect. 8Si 34®- 
Lsce bark tree, 3<>. 
Lschnagnistis, 417.
IjCtUCT, 447, 17. »8. 4»-

— runrinata, 150.
— Utica. S47.
— sylvesUie, sjO.
— Tirosa. as®.

Lada chilli, s8o. 
l,adammi, >64. 
Lsgeiiarii,si8.

— valfaris, S18, 819., 
I^er>  t m i  ia. a i a.

— parviflon, 11s, 213.
— Rcfinae.SiS. 

Laiterstrarair, SIS.
/.i^n-e iberaia/, I&6.
Lake Chimomon-I. u ii .

— Minsarowur, zi, zxi,

— Ba<na.hrai1. xzl. xxii.
— of centra! .Asia. n ii.

— gtluiM, 418,
L tk ,  101. 
l^minarct, 44s.
Laminaria, 443.
Lamlum, 33.

— ampirzicaule, 303, 34,

Laodour, climate of, 16. 
LaiufA. 140, 138.
Laotium. 138. 14s.

— muntanum. 140. 
Lanuna.398, app, 9,31,
* — dubia, 398,3(10.

— indies, 398.

— substitute for tea. agg. 
Lappa. 346, 33, 40.

— ISitnalayana, 348, 36.
— iD^jor, 181,348.

Lan-h, 117, 348.
c, 348.

a. 408.
I.asianthĉ  ̂i. 
LiStania. 3p s

— chincnsla, 395. 
L a tlim  iguamaria. ag- 
Lathyrus, iga, aoo,

■<>4-
— anifulatuB, aoo.

— pratensis, iga, an

Latbynu ovitua. Boyle, aoo.
— saiivus, aoo, 1^ . 

Laurel, 184,333.
146 I.4uaiNZA 334. 133.

333.3®.
I.aurus. 334,

— Cacnpliora, 334, 106.
— einnamomoides, 336.
—  Cinnamomum, las.
— Culilaban, laa.
— eupularis, 336,
— indicR. 334.
— nobilia, 334.
— Quixoa, 336.

Lavender, 30a. 
Lavandula. 300.

— ilum anui, 300.
— Sttechas, 303. 

I«ver, 441.
Lawaonia. a t a, 133.

—  inennis, '63, aig. 
ItbaHA, of A ra b ia , i ^ -  
I.ebre(onia, 83.
Lecarora. 437, 438.

— rarellB, 438.
—  tartarca, 438. 

Lecidea, 437. 
Leilebourea, 364.

— byacintlioides. 384. 
Ledum, 357,

— piduatre, 259.
latifoliui <3&»-

Leea, 144. '45
— aspers, 145,  '5-
— nibra, 148.

Leek. 393, 393- 
Leecbee, 10,117, r. Li.cbi 
Ltrmbeo. IlindH 130.
Larme, Hind., 130,
Lcersia, >ai, 8, 9.
6a  LxcrMiKOsai, 180, 133,

10, 16, 17, 40.
Lemanla, 441,
I..einRa. 404,405, 131,9. 
Lcmnacne, 404.
Lemon, i3p, 10.

— grasa, 4*4, 4*5.
— — oil. 4*4.

119 I.RKrisctaaca:,aga,3D8. 
Lcpidiiim utivum, 70. 
I.eonotie, 300.

— nepetaefolla, 301. 
I.eoatodon, 347.

— Taiaxacutn, 18? 
Leontopodium, *49,37.
I.eonurua. 301, 40-

— Cardiacs, 3®*.
— Sibericua. ^ 1 .  

Lepeorercis, 416.
— di|tittts,4<8. 

Lepida^this, 397.
— crisuta. 3|^.

I.«pidiuin. 69.
Lepidoataebyr, 348.

— Roxburghil, 346. 
l.epislemDni 307.
I.epiaria. 437. 
l.r|itscanthua, *97. 
l4-pCailenia spaniuo, a?*-

386.
Leptorbkia. 4 '8 .
I.«ptocoam, 349. 
Leptodennii lanceolata, 938. 
I.cpiohytncniuiD. 435. 
Leplotberium, 416.

— Royinnum, 417. 
I.eplOstsi-hyn, *97. 
I.ung.pepper, hill, 33*. 
Leskee. 436.
Lespedeca, 19a, 190, i>9.

—  juncea,i9a.
I.etUomia. 133.
I.ctCuce. 339-
Leiicaa,3oo, 6.8.

— chinenais, 301.
— maninicensis. 301.
■— noollisaiiiiaiSOl.

Leucas procumbent, 301.
— urticrfolia, 301. 

I.eucorepIiBla. 409. 
Leucodon, 435.
I.eucopogon Malayanua, *55. 
Leucomeria spectabllla, *47. 
I.eucoiuni sstivum, 374* 
Leiicosceptum, ag. 
I.euCoateninia.8l,a6, 78.
* — oagiKti/bfia, Royle, 81.
• — lanfoliiim. 81.
* — Webbiamiro, 81. 
Leristioim argutum, 33*, 
Leycesteria. 335, *5.

— formoat, 335,
XJatrit, 247.

— cordota. 247,
— Iitifolia, 347.

Licbens, 439. 438-
— crusticeoui, 438-
— foliaceout, 437*
— pulvenileiii. 437.
— ipecici of, abuodantly

dilToeed, 437- 
305 Lk’ksxzb, 438.
Lichenin, 438.
Li-dii, 138.140, r .  Leecbee. 
Licuala, 398.

— peltata, 396.
Lignum vite, 351.
Ligularis, 349.
• — amicoidea, *5 '.  
Ligusllciini, 388.

— Ajowan. 930. 
Ligualrum. -286.

— lucldum. 136.
Lilac, Peraiau, 14'.
L3aota, 266,
Lilca, 403.
Liliacem. 366,379,18. 
Lilium, 386, lig . 387.

—  buliiircnim, 386.
— randidnia, 388.
— cordifoHim, 387.
— ((i|taiitcuin,387.
— japonicutii. 3B8.
— japoninm. 3B7.
—  knntarhalenae, 388.
— kmg\flnri,m, 387.
—  Uariagon, ^ 8 .
— Nepalense, 387.
— polypliylli . .  . _
— I ’omponiun, 388.

— tigrinum, 3H8.
— Wsllicbitnutn,387. 

Lime, isg.
Limnorbaris, 4®'. 
Llmnocbloa, 4 '®.

— ptantaginca.413,414. 
Limnophils, ago, 393,

— gratioloidet, 391, 8. 
Limonis, 129.

— crenulata, 139,
— jKntapbyUa, 130. 

Linans, 290, i6 i, tig.
ramosissimB,S90,99l,6.

— Rotflti, 390.
— vulgarii, *91. 

Lindeiibergia, 390, 3gl. 
L indna, 428.
91 LmSiS, 81.
Linociene, *66.
Lotto*, Gr., 374>
Linoelutna, 3*1.

— Gallirum, 83,
—• Mysurenu, 81, 89.
— repena, 83.
— tcingynum, 83.
—  trigynuoi, 89.
— uaitatissimum, Ba.

Liparis.363.
—  etala, 3®4.
— livid^ 364,
— loiigipet, 364.
— olivicaa, 364, 

Lipocarpha, 411.
— lavigalt. 4>3.

3  O

Liquorice, 194- 
Liriudendrontulipifota, 59. 
Liriope, 381.

— epicala. 3B1. 
Lium^ooLotafur, *7>. 
Liatem, 36B.
I.tlfucarpu* Benzoin, 3bl, 
Litbospermum, 305, 304, 9> 

40.
— arvense, 305, " 9,  'a®.

305.
veatitnm, 305, 304. 

Lirislicum.aaS.
Liriatons, 395.
LJoydia, 387,386.

— alpina. 387.
— bimalensia, 387. 388.
— kunawureniii, 387.388, 

Lobelia. 31.
— begonifolia, 353.
— Caoutchouc. 959.
— cardindia, 353.
— excrIsB, 353, 31.

— longiSon, 95*.
— pyrtmidalie, 951.
— rosea, 353.
— atipularia, 353.
— syphilitica, 35a.
— Tups, *51.

»7 LoasuAcajK, 359,
Xaiin, 190, 194.
LoM. 361.
Ludoiccs Scycbelltrum, 396. 

iadirc, 331.

— tcmulentuo]. 416, 417,

IxiDibardy Poplar, 344. 
Lomrnncec, 183.
/znvm . 138. 193. 119, 10. 
Lonicert, 336,119, 337, 31,

— acuminaia, 336.
— angustlfolia, 336,

•  — bmcieita, Boyle, 936, 
337-

—  Chinenais,336,i9i,99.
— coiifusa. 336, 39.
— depresaa, 336.
— dlvcrsifolia, 336,337.
— ellipiica, 936.
— glabrala, 936.
— glsuca, 930.
— Goianinna. 936. ^
— juponka, 131, 17.
— IsnccolatB, 336.
— longifotiB. 336, 39.

*— otovalB, Ruyle, 336.
.— koyleana, 336.
— eences, Hoyle, 936.
— VVebbians, 336, 

I.onicereK, 335.
/.oobun, 961, 177,
I,*ofyoit, 63.

63.

Ixxguat, )0.
gi IxiasncnsciA, 336. 260.
Ixiranthiis. *36.

— bieolor, 235.
— cordir<iliin, 33$.
— ligustriiiua, 335.
—  pulrerulcntoa, *36.
— veslilus, 335.

Lotne, iBi.
/^ophogi, 170.
Lotus, i8y, 170, igS, 40.

— hracltalat, 1^ .
— coniirulntiil, >98. 

Louiea, 189, igi.
I.OX1U1U1U8, 397.
Loxonia, 393,

Loxotia, 393.
— obliqua, 993.

LiMab, 334.
Lucem, 133, 190. 
I.uculiagiatissima, 340, 338- 
Ludolfit ralcata, 417.
I. udak, $8.

— plants of, 39.
LudwHtia. a n .

— juasiaeoide*, 3ii.
— diffusa, a n .

Lufii. 318.
— acuiangula, 3 l8.
— amara, aig.
— BindsI, 3ig.

— graveolens, 919.
— pentandra, aiB.
— racemora. 31B.
— tenera, Royle,3!9,3>8.

Lumniaera, 909.
— mcemosa, 909. 

Lupinua albus, 194.

— apicata. 401.
Lotco, Hind., 136.
J. k/qaa. 136.
Lychnis. 80, 78.

— t'aabmeriana, Royir,
Bo.

— ciSota, 80.
■— eormiaria, Bi, 78,38.
— cunaifolia, Royle. Bo-

— finbeiata, 80.
— indica, 8l.

— macrurbiZB, Royle, 80.
— multicaulia, 80.
— nutans, 60.
— pumila, Royle, 80. 

Lycium, i3o, la t.
— Europeum, i6>,379-
— Indicum, 63. 

I.ycoctonum, 46.
Lycoperdon, 440.

1 L tco i s c u ,  41
Lycopodium, 433,118,40,

— alpinum, 433.
— canaliculicum, 43*.
— ceniuum, 433.
— circinatuiD, 434.
— imbricatuin, 43*-
— Kunawurense, Royle,

433-
— omiibopodioidet, 43*.
— Pblegmiria, 43*-
— plumosum, 43s.
— aanguinoleotum. 483*
— sel^noides, 43*.
— temiordatom, 43^
— lubdUphaaoia, 433-
— subulifoUuiii. 433-
— tenellum, 433- 

I.ycopus, 301.
— exallatua, 30s.

Lyellla, 436- 
Lygeiim Spartum, 437. 
I.ygodium, 438.

- japoiucum, 4*8>
- microphyllum, 438.
- setnibipinnatuia, 4*!>- 

Lysimachia, 309, 310, 31, 4®-
obovata, 3>o.

' thyrsIBors, 3>o, 
I.ysionolus temilulia, 393-

Lythrum 213,119,38.
* — Cashmerianuui, a 13.

— ? Hunteri, 913.
— Saiicsria, aia.
— viigatum, 219.

j t f u . l s i4 ' 4.
Mabs, 361,

— buxifolia, 961.
Macao, climate of, 115. 
Mace, 333.
Uacer, 360.
Machilus, 334.

— odoniiisimiu, 334,

    
 



    
 



A N D  SUBJECTS TREA TED  OF.

Mu*a SM-
— onuit*. 364-
_  wptrncum. 3W. 35&-
— tujmba. 334*
_  textilli, 3M> S5&-
— wild, 356-

ids M fU O Jh S$4i 36S- 
Hiucari botryoidee. 39‘-

— iDoecliMuni, 393- 
w>a Mo»ci, 433*
Unthina, t i .
MiultrooRit. 439- 
Muihroom Sucir, 440- 
Musk. uR.
Musk (Miens, tas. 
Mussznda, 338.
Mussoons, 190, aoo.

— troipemture t t ,  laS- 
MmM, I4d.
Mustard, black. 71.

— cultivation of, 31.
— Induui, 70,

Mlti. i« m J 947.
Uuttur, 190.200. 
Myetridandies, 364.
Myoda, 367.
Myoporiosa, 299.
Myosotis, 304,33.

— alpestria, 303.
— colliaa, .703
— intermedia, 305.
— iiKdtkioidM.Reyte,30S.
— palustris, 305,98, 41.
— nreoMMa, H ^le, 305.
— rotuadifulia, 3<>S.
— sylvatwa, 305. 

Myagnim sativum, 7i. 
Myrianis. 949.
Myrica, 346.

— ecvilftm. 346.
— Gale. 34S-
— eleKBos, 914.
— inlefrrilbUt. 34^, 4-— Mpida,34d.

Myricanai. 113, t i 4, 98,37,
io.

« — bnirteaCB, 914. 
itK Mvbicsa. 348. 
MyrioKyM. 948.

— minuta, 948, 960. 
Myrioneuroo, 938. 
Myriophyllam, 9i i ,  I9 i. 
Myrittica, 393.

— anituatifolia, 39^
— daciyluidoa, 393.
— fioribuiHla.3*3.
— loogirolus, 393.
— moBckata, 3*3.
— ofbemaUa, 393.
— 01089, 393.
— tomentosa, $93.

144 Mraisncam, $9$. 
Myrobotaiia, blark. i io .

— ebebolic, 910,

Myroapentmm peruiCtnira,

Myrrh. 178.
— tree, 176,169.

MyrAie. 40.
Myrsme. 963, 17.

— arurainata, Roylt, 965.
— bifaiia, 966.
— aemiscrmla, *66.

109 MvaaiiiKm, 984,985, so, 
308.

76 MvaTACim, 916, 19, 16. 
Myrtle berries, 117.
Myrtus, 916,193.

— 18raenti,9i7.
— totn«ito9t , 9i7, n 8,3i.

IfaJieLiS'- 
KagklfmaJi, 979. 
Aaf^jneas, 950.
S ip ia. 347.

— Putranjiva, 8.

Napiwur, 133.
AoypAuai, 9 93.
Nagpora, dimate <^,67. 
Nagnxg*. Sans., iS®. 
Nagur-moi^. 413- 
187 NA9ABEA403- 
Najas, 404.403-

—  dichutoma, 404.
— major, 4<H- 
—- marina, 404.
— spinoaa, 404- 

iV«ldoi», F«n,, 393- 
Kama, 308.

— zeylanica. 30#. 
jVWas, 301.
Naxackm, 930.
Naitkhumk. Ar. 130. 
Naravelia xeylanica,44> 6 '-
NariH»sua,9H.

— jonquilla, 374-
— po«tieus, 374-
— Taietto. 373> 374- 

Nard, 949.
— Celtic. 949.
- -  fracrBn(,949.
— Indian, 949.
— Mutuilain. 949.
— Syrian, 949.

Aianfm. 94a.
— 949.

Ifartkt, 949.
Nardoatacbyi, 941.
• — Jaumanii, 4>3> 244,

495, *5, 3«-
* A'arditt I'a^cu, 944- 
Saritm , 949.
NarthciHum, 400,
Namtgm, liind., 130. 
Kupal.iOH.
S'asauviaeea. 948. 
Nasturtium,89. 93.

— oOicinale. 70.
Natural airengenieiit, 3.

— adrantaites of, $•
— products of India, va

riety of, 4.
Kauclea. 93H, 13,

— cordifblia, 938.
— Cambir.93(>.
— parvifulia, 93*. 

Navioularia, 8c).
Niibtk, Ar„ 169.
Necketn, 435.

— etadu(faiuna,4SS-
— dendioidea, 435-
— peniMa.4̂ -
— undulafa, 435- 

Nectandin decandn, 391. 
Nectarine. 904, 10.
Neebong;. 398.
JS'miboo, Renp., 130. 
Neelgherries. 30.

— nnimals. 31.

—  cultivation. 3 ‘ -
— elevation, 30.
— extent. 30.
— iitualion, 30-

Ntrmao, Iliad., 130.
Neerbis UMeeaantn. 33‘>- 
.Vaette I’aas.xviii, 33* 
N ^ n d o . 136.

— fraxinilulium, 135- 
Neillia, toe, 15.
Nelsouia. 197.
Nelnniete, 997.
Nelombium, 8,5.

— PUT**̂  88- .  „—  aiwnoaun, 191,65,66,
Ii6 , 9.

Nelumbonev, 65.
Neotna, 388.

— tisieroiiles, 368.
— Nidua avis. 36S. 

A’eoKiair, 367, 3 ^  381. 
Aeora, 349, 359.
Sepal, 98,99.

Nepal, climate of, 98, *9.
— culUvation in, 99,
— vcfecation of, 95,99. 

Nepentliesa, 330.
Nepenthes, i t l .

— distUlatoria, 330. 
of Homer, 334-

Nepeu, 90,301.
— Catiria, 309.

Nepetese, 300.
Nephrodiua. 498.

— eseulentum, 499.
— Filiz Max, 499- 

iVermdiQUomna, IS?. 
Nenum odorum, 969.

— Oleander, 163,119,15.
— piscidiua, 970,971. 

Nertiera depresta, 937- 
Nettle, 333.
Neurarantbus. 997. 
Ncuropeitis, 307.
New Zealand Plax, 390. 
m rnJtt, 144- 
Nicandia. 9̂ 0.

— indica, 979, 980, sSi,
— pbysdodet, 979.

Nicotiana, 909.
— Auitrabsir, 989.
— ebinensit. 983.
— Buliivtlria, 983.
— nanh, 983.
— persira, 983.
— quadrivalria, 983.
— repunda, 983.
—  rustica. 983, 985.

Niebubria 
Nigel la, .H

Nim
Nmbaaka, Sanv,
Niota, I.5H, 134.

— luclda, 158.
Niotout, 359.
Nipa. 408.
Nir. 50,
AYriiiUi, 49.
NiH/ai. go, 359.

— antidote of poiaon, 330. 
M rm bs, 979.
Nitella, 433.
NitUXrtt, i8t.
Nomismia, 169.
NooKfa paam, 406.
Norway «r, 359.
Nostoehiiue, 441. 
Notboclena. 498,4*9.

— pilosolloides, 4*9'
a, 940.

Notoebietp, 301. 
yuga.mm, i73- 
Niikh ekinUinte. 950.
Nupbar.8s.
A’a/yas. Ar., I*er9. . 37S<374. 
^anne-innw , 99.
Nulk. 493

— f/arvibir, 493-
— Xoondan. 423- 

yiir-inriocr, 359. 
Nrtkserabad. climate ok, 76. 
Nutmeg, 393.
Nux imlica, 399-

— Vomica, *79. «7S.
134 NveWAOivam, $19. 
Nyetanthes irbof tristis, *68,

Nymphovi 1.66. 9-

Oak, 117, i«3> 349, 33, 5, 
10. ^ , 91. 34.

— Barbtry, 164.
— nwtrf. 39.
— Dyer's, 164,
— IIimalayiB, 344-

Oat grata, 493.
Oats, 41B, 10.
Oberooia, 364.

— brevifolia, 364.
— iridifoUa, 364.
•» myoaiirus, 364.

Ochni liumilis, 165.
— nani. 185.
— pumila, 185.
— sqoarrosa, 165.

59 OCHSACBA >f>5- 
O thn, 84.
Ocimoidoe, 300.
Ocimum. 309,30®, 8.

— basilicum, 3oi.
— canum, 301.
— febrifugum, 309.
— sanctum, 3®»- 

Ocotea I'icburim, 3*6. 
Uctublepharum, 434-

— albidum, 434,
Odint, 174-
• — Wodier, 178, 136,174,

‘5- „Odontostema. 78.
Udoralus jancus, 495. 
(Enanlbe, 990.

— itolooifcta, 998.
Ogal, 36.
Ogk, 3>7. 35- 
Oil, Cajeputi, 917.

— Giogilie, 994.
— I.einun gras*. 494.
— Palm, 101,400.
— plant, 117.
— Sesamum, 994.
— tree of China, 3*8.
— ttees. 193.

01, 4°7-
30 Olacikssi, 196.
Ulax nana, 128.

laS.
■98.

OldenlaiidiB, *38. *37.
— innbetlau, *38.

Olea, *88. nil, 31.
— acuminata, 966.
—  compecta, 988.
— etapultu, 987.

• — (erruginea, 988, 987.
— fragrant. 966, 1*9.
— glandulileia, *66.
— graDdiOora, 966,
— robusta. add.

n o  (h.aAci2,188, 961. 
Oleander, 971, 389, 193. 
Olex. 198.
Olibanum, I77> >?B.

— AWcan, 359.
Olive, 967,104,6.

— proposed eiiltivation in
India, 987.

— tree, 184.
Olyra.
8 OSAC A*tm,s 0, 996.

Onagrem,----
\)ociibum. 369,365-

— iiubigcnum, 389,366, 
Oncus, 378, 379-

— eseulentus, 378.
Onion. 399,393.
Ononis, 197,189.

— procurrens, i97» ' 9*- 
Onoseris, -947,
* -  lanapiaosa? >5>-

— iw p^nsis, >7.
Onosma, 304.40, <5, 93-

— btvteatum, 304, 3»5,
s8.

Ooa, 35, 38. 
Omum, 350. 
Oond, 190. 
Ooskai, 931. 
O oM , 931. 
OosteUsoAu, 309. 
Ouranry, Ar. 130. 
Opegrapba, 437- 
Ophelia, 978.

4 5 H

Ophelia in ^ slifb lia , 977, 
Ophiogloaaum, 438. 
Opbiopogan, 193,381.

—  indicus, 389.
• —  intermedlua, 384, 389. 

_  japonicua, 381, 38*.

— Malcolmsonii, 383.
— minor, 38a.
— mollis. Hoyle, 389,
— spicatus, 381, 191, 18. 

O phiopo^eae, 38‘- 
Opbiorrbiza, *36.

— Mungos, 938.
— rugoea, 938.

Ophioxylon, 989.
—  serpeminum, 971.

Ophiurus, 418- 
Ophrydew, 361, 3»7- 
Oyhrys. 387.
Opium, 975. 66,  45. >9-

— Malwa, 4.

—  Turkey, 4- 
0 plismeniis.4ld.

— A i^ « Ia ,4‘B.
— imiieuis4i 7-
—  loUtreus,4 l 7.

Opopow , 931.
Upuntio. 994.

— I)Ulenu,993.
Ppuati* vnlgariB, 9*3.
Orange, 1*9, H3. ">• «9-

— treea.117. 3 '.
— wild. 1*9.

168 Oarmrxm, 36». 356. 
151, 16,8, 13,40.

— Sgered by Ur. Wallicb,
385.

— ggured by Dr. Rox>
biufh, 385.

Orchil, 437, 438.
Orchis, 387.

— bifulia. 369.
— latilbli*, 387, 360.
— meeuhUB, 389.
— maacula, 389.
— militaris, 3 t^

Oriental region. 70. 
Origanum,39,301.

— nomale 309.
— vulgare, 309,97. 

Orkhis, 389. 
Ormocorpam. I9i , i 9*- 
Ormosw, 188. 
Omithogalum. 392. 
Onsifni^e. 137. 
Otobanebe, 307,40.

— Aigyptiaca,49i.
— caryopbillaca^ 999.
— indica, ti|i.

a. 991.nfi Oxo 
Orobus, 190, I

Oropetium, 418.
Orriee root, 360. 
Urontium. 405.

— japooieuai, 98 ■ • 
Ortbantben, 973.
• — viminea,974,976. 
Ortbodun, 434.

— serrttus, 434, 435- 
Orthoraphium, 417. 
OrtbosipiKra. 300. 
Ortbocnebum, 435. 
017X8,419,4*5-
Oryxes, 415.
OsnfiyixMh 999. 
Osbeckia, 914,

—■ ingustifblia, 915.
—  chinentin,ai5.
— neiwlfnsia, 915.

— iemliolia,9i 5. 
Osmurliixa. 99H.

— lievittylia, 993, 998.

3 '-
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* Osmorhiza Uxa, Ro;le> S33- 
Osmundu. 429,40.
Osyris. 30a.

— arior*«, 32*.
— Nepalcivi*, 312. 

Otocbilus, 364.
Ottilia. 377.

— alUmoid«a,377-
— ovalildliuiDi 377' 

Ourisia, 990,
OutwmBs.
Oxalic Acid, 150.
47 OxAUDXJi, I6*>I74>
Oxalia. 153.

— Acetoseila. i69.
— coniiculaU. ifiO, 18.
— crenau, 159.
— pusilla. 16*.
— luberoaa, 15*.

Oxycoccus macroctrpus,
956.

— paluxtm, 956. 
Oxyo(lon(a,34e.
Ox-lon^e, 304, 
Oxymuphia, IQO,
Oxyria, 3‘3>3H>95>4°'

— eiatior,3I4.
Oxyapore, 214, 39.

— p'<nicultla,*l&. 
Oxyitelou. 373, >7.

— csculeDium, 974. 
Oxytnpia. iH$, 19a, la a

— chiliopbylla,Boyl8,i9a,
>9<J-

— floriUutida, igS.
— mollia, Royle, 196. 

Ozodia. B36.

Pacliyaandn. 337.
Paeon bftitJoa, 398.
Paionia, 44. 37i <J.

- Emodi, 344,  57. 
PnoniacM!, 57.
I’Mgy. 4t>. 
raltnibia, 938.
I’aliurua, 169.

— T ii^oa, 169.
Palm, 99

— Betet nut, 395.
— Cocoa am, 396.
— Date. 161,»«.
— Doum. 161, 169.
— Sh o , 3«5-
— tree of .Scripture, 397.
— »4ne, 398.

Pabm iiu&oa vincru, 399.
1A9 PAi-MAcaja, 394 
Palm®, at)4. 14. 30-

— numbera of. 394.
— produeU of. 397.
— apatbes ofedibla, 307. 

I’almetto palm. iS3, 397. 
Palmyra toddy, 399.

— tree, 339, 39®.
Pak i t  Vaeca, 33~
IVtao, 90$.
Fabit. 318, 319 
Eabmp. 3I9- 
Pama, 38,
J*«ti. 33*. 10.
Puna, 405.
Pan ax. 933.

— drcompoeiCa, 393.
— frai^raru, 933.
— odora, 13.
~  paeuiJo>GinKng. ibo. 

334.
— quinquefolium. 933,

130, i8.
Pancratium. 374, 373

— lonipBorum, 373-
— marilimum, 373, 374
— leylaoicam, 373

Fanicum. 4>5> 49i, 439,418, 
8, 10, 16.

— rolonum, 493,
— dnetslani 49<, 493-
— floridum, 430.
— fnimentaceuin, 431.
~  HelopM, 490.
— hinuium, 499.
— liMpiduliun, 430.
— ilaltcum, 491.
— aHiaceum, 418, 419,

38-
— miliare,4*>.433.
—  repens, 4»».
— Boyleamw, 417.
— setiiterum, 439.
— spectabile, 433. 

PaaniaAooree, 3«9. 
Panpliannacon, 344
Pao-<ftgvUa Port, I7>"

Papaver dubium, 66.
— Caucaaicum, 66.
— ftlsbniia. 66.
— nudicaule. I90.
— Rbo»s, 66.
—  aonuiUenim, i>9.

I FArATcsACU, 66>
Papaya, 133,8.
78 ParATAcaji. sso.
Papaw tree, 230.
Papeeta, 371.
Paper. 134.

—  aubecitute fot, 345.
Paphra, 317.
"  xiosAca®, 188, 180. 
Papyrus, 4>*,4M, 4>5.

— aniiquorum, 4i9. 414
— oorymboeos, 4>3, 414.
— Panftorei, 419, 414. 

Parafniay Tea, i68. 
Farairopis, 933.
Pardantlmi. S7>. i3i, 193.

chinensis, 37i> <6. 
Pareira brava, 63.
Paridem. 3R3,364. 379- 
Parietaria, 333-

— indicB, 33.3.
— Sonneraiii. 383* 

Pirigline, 3S3.
Parioarium. 9oa.

exeelsun. 163.

— ’l2.'lypbyl[a. 379,  3***-
— quadrilolia, 389. 

Parkis, ib ’.
— Africans, l6 i, 183. 

FirkiiKonis aculeats, 184,

Pariiyul ranite, 34.
Parmelia aifolia, 4,38.

. caperata, 438.
■ omplialodee, 438.
• perlata, 436.
- physudes, 438,
. eaxntilii, 438-

Paniassia. 3I , 336. *
nubicoa, 397. oio. 

ParocheluR. 189, 35.

PaMlanus .
— fietidua, 408.
—_furcatus, 408. 
_oduraiiaatmu6,4

a. 408,407.

Pastinaca, 3s8.
— Opoponsx, 331.
— Sekakul. 331.

Pasture grasses. 4'8.
— Grasses of Huniaoa,

— zones of Kunawnr, 34. 
Pat, 103.
PaXritun. 349, iso, 341.
* — Jatamand, 344. 
PsuUinia australis, 187-

— Cupania. 137.
— pianata, 137.
— subnitunda, I87- 

Paullines, 137, 136.
Pavetta, 938.

Faria, i.35, sb, 40.
— indica, 135.

I^Tonia, 83.
Payin ghaut, rii.
Feacb, 304, 10, sS, 34.

- of Bissehor, 304.
. of China, 304.
- Pnliawur, 304. 

Ptacock't /an, 430- 
Pear of hills, wiM. ao6.
Pearl Sago, 398.
Pears, 1I7. >0. *8. 34.

— of Booduiwar. *06.
— Caabmere, *05.
— Caubnl, *03.
— China, *05.
— Peshawiir. 906.
— Ssmurcuod. *06.

PeM. IS*. 10, 19,31, 35,36,

I PsaA a, 994.

Pedirulaiea, 35.
Pedicularis, 390, 17, 37, s6, 

33. 40.

— ox^idifolia, sot, igS.
Bl PAaONYl-HlIAC.331.
Paraley, 331.

—  substitute for, 339, 
Psrsnip. 'J31.
Paraonsia, 969.
Partridge w o^, 139. 
Paspnlum. 415,8, lo.

— frameiilareum, 430.
—  Kora, 4»i.
— miliure. 490,
— Roylesnum, 417.
.— serubiculatucn, 416, 

430, 491.
Paaserina tinctoria, 39t. 
Passiflom, 990. 193.

I.®scbensultii, 99). 
nepalenais, 0

{fusion dower, at
90,  99.

9*8.
Petf, 319.
Perfa-gtlnio», 418.
Petbo, 319.
Ptejia-mooT, 333.
Peepul. 339.
FeerPunjal, 95,

— vegetation of, 35. 
Peganum. i6fr

— Haraiala<9, >55, *68- 
Pekin, rlimsie of, 11^ is i. 
Pelargonium. >49,

— idiyMiinicuai. 160. 
Peliosantfacs. 381.

— bumilia, 381.
— Tela. 381.

Peltidra ranii>a,*43;. 
Pemphis, a 13.
Frokilhiria. 4 I5.

.■'cats, 4fO,49l. 
PeanisetuBi. 161, 415, 4*1 

40.
— ilaticuB. 490.
— tri8oruB.4>7- 

Pemadestna, 163.
Pentaiolia, 74- 
Pentapetrs. los. 
Pencapbrigma begonifolium

Peniapirrsi soy, 13.
• glabra. 3«o, *09- 
- tomentosa, 309. 

Pentasscbme, 9?8. 
Fentatropis micropbylls, 

979.
Pton. 133,
Pepper, .333,4.

— black, S3*.
— (!eyloii. 339.
— Melubar. 339.
— Melaguciia, 163. '
— Soudan.60.
— Sumstra. 333.
— white, 339. 

Peppermint, 309.

PepUdium, 990.

Pergularia, i6 i, *73*
— edulis, 974.
— Qiloratimima, 973*
— pidlid4, 973.

P»elle of Auvetgne, 438. 
Perills, 301.
Feriplens, 336.
Periploca emefica, 874.

— esculenta, *74.
— gneca, 974.
— Secamone, 974. 

PenteOion, 430.
Peristropbe, 997,998. 
Pemtylus, 367.
• — goodyeroides,367, 370.
Perotis, 416- 
Peraei gratissima, 32®-

— of Aueienia. i 64- 
Penia, culcivslioa of cucum

bers. 917.
— melons, 317.

Peraisn lilac, 141.
— region, 70.

Perstce, 343.
Persies, tos.

— saligna, Royle, 904.
— vulgaris, 17.

Fersicaria, 314.
Pertussria. 437.
Peru, UaleaDi ob 189. 
Peruvian baik, substitute for,

— cuUlralion of in India, 
930.

PetalidiBiii. s ^ -
— barlerioide*.39B.

Pelha, 9 iA 
PetlMum. 387.
I'etboragurfa. xv.
Prfmitrfi’asin of the Anoents,

. ‘etunga, 138.
Peace, 363.
’eucedanum, 338.

<‘twca. 199,
Phsjus. 365.
Plialaridcs, 415, 417. 
PhAlariSi4i6, 417, 161.

I. 417, 418,

— minor. 416.
— nepaiensis, 417, 

I’balsngium. 38*, 39,13, 33.
— alatum, 393,
— blcarum, 393.

PliAlus, 440.
PiapvT. 86.
Phascolve, 190, 191, 181, 

'89.
Phaseulus. 189, igo. 10.

— Hconitifulius, 190.
— angusiilbliua, 199.
— aureus. 190.
— ralraratus, 190.
— cuneaua, Royle, 190,
— luiitlus, 190,
— Max. 19©.
— Mimgo, 190.
— radieius, 190, 194,196-
— sttivus, 190.
— acaber. 193.
— lorosus, 193.
— vulgaris, 190, ig9. 

PhelipBa, agS,
75 Piiii.AiitLMsa®. 916. 
Phlladelpbia, climate of. 383. 
PhiladeliOiuii, 315.'ifr.
* — Comeotosua, a i^

— triflorus, 81& 
Philydrum. 133. 
Phlebopliyllum. 397.
Pbleum, 433. 4>7,33> 46.

— alpinum, 417, 18,
— pniense, 417. 

I’hlogscamhiis. *97.
— Ihytvidorus. 998.

Phlonils, 301, 40
• — casbmeriana, Boyle,

Phlox. 308.
Phmnix, 397, K-

— Bcaulia.3M7- 399-
— dactylifeta.307,394.399'
— isrinifera, 396, 399 ,

Boyle, 39 4 , 
397,  see- >4-

— paliidoaa, 367-
— sylvestria, 395,  3 P"»

a<»8- aw - 6 ,9 9 -
Pholidots. 364.

— imbricatSi 364- 
PAoor. 318.319.
Phormiuin, 389.

— tenax, 390.
Pbotinia. I33> 303.
Phragmites. 417. 
iniarhitis Nil. 8«7- 
I'lireatia, 364.
Phiyma. 399.

— leptustschys, 999, 18.
riitynium, 356.

— capiCacuiii. 35^> !*■•
— dichoiu»a, 356-
— imlmeMuai, 356,

Phn, 341.
Phnin-ara, 363.
PbylUntbus, 397, 336.

— cordata, 397.
— Erablica, 133,  13. 

Pbyllocbidus, 34B.
PhyilolcibesB. i6i.
P/^UfTea robutla, 066.
Physalla, 380 979.

—  anguUca. 970-
— sooini/crn, 979, afto.

Physic nu^
Phy-«sielmn, 373.
I*hytelepbss,4u8.
PhfUama begoni/otnai, 356- 
Phytolacca, 33u, iS.

— decandr^ 30.
13R PuvTo>ACi.a.«.3i9>3i8. 
Picca Webbiana 363,  364-

— bierarioidei, 947.
— bispida. <47,  *6- 

Ficrorbiza, 990.
’ — Kurrooa. Royle, 991. 
Picretoxine. 61.
Pierardia, 136,396,

— dulda. 136, ijS.
— sa|iida, 136,138. 

Pieris, 358.
Pigeon peas, 10.
Pilkonta eburbai, xv.
PiU. 86.
Pilibbie. XV. 
i^lostyles, 330.
Pilpil. 333- 
Pilularia,43>.
Pimento. 4- 
Pimpinella, 338,339. 
Pinsng, 400,
Pinckneys pubeiis, 339,337. 
Pindme, 360.
Pine-s|i|ils, 139, 164, 376,

99.49. 
fibre. 376. 
toreign, 375.

Hues, 117,193 6.10,90,31, 
39. 39,34,35.

dwarf,
Piiicy vamisb. 107.
Pinguicula, 3g3.
P n ^ .  319.
PiiiUf, 349,34B,353.*'9-'A-

— Bninoniana. 349-
— osnadenais, 34fr
— eaiiaricosis, 840-
— Cembra, 35'.
— cbincasis, 117. MB.
— IX-odaia. 34^ 33, 34,
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pinu* eoCTl**. m  35<>. **.
*3.

• _  GmdlHtit, 34<), 353r
35».3».’ 5.34.4’ .40.

— G ii^ o . 35'-
•  — Khutrow, Hoyle, 383.

34!l-
— LanbertiBru, 3S>-
— iacfolala, 117.
— loBgiiuli*. 383.349.35' I

3>«. 39". ‘4. 3‘-— Slasmuiamu, II7-
_  or Khacrow.

93.4*.
— KepelcBH*. S53-— A«<.j«,34.
— Piiuwier. 353-

• - -  Puufrew, 354 
■— pii.e*, 36‘-

• — Smithitna, 353. 349-
— Suobu*. 349-
— 35*-_  U'elri>iiiM.i9>93r40.49- 

Piptf. 33>. 13. S'- „
— JEtliiopioitn, 60.
— mgrtttit,
— uiiiuum. 333-
— umsiitrum, 33^-
— Br«»e, 3J»- 

brachyMwbyunii 334-
— C'haba. 333
— Cubrbk, 333-
— inebiiuH. 333-
— R m . 333-
— lonfcuin. 339. 333-
— mrdyftiruin, 333-
— Tiiemn, $39-

-  Muiilir. 339.
fyhiii)m>,33*- 

— trMnnn. 339. 
ir,i PiremAt*.*, 33' pS34. Pi/’ptl. 333. 33T- 
Pipfiula. 533.

Pi»t*cbin mit«,
— tree, c(t4.

PislKci*. np,
— ittentire, 17*-
— I.enliBcu«, <77-
— Terebintlm*. <77. '78.

Piute*, 89,
Piecift. 404. 40s- 
lU  l>i»TiArc.B. 4°4.
Pitrher pfent, 33<>- Pat Omad, 375- 
P.< ri.4>4.Putt mtH. 375.
18 PiTTOero***. 77- 
Rltosporiioi, 77, 3 '.

— eriurarpuiB, 77-
— flerAtndtm, 77-

R nm . ipo, 3uo,
— •rrenw. 190. *06-
— (Mirum, *00, 

Plepoebotmi, 438. 
Pleciolyirum. 4'7- 
PUiie. 4hientkl, *8.
<33 PLA^AsiazJB, 319. >7- 
PItntafu, 119, s<9, 31,

— HcMrit, 3I9.— I«pba|ti4«.3l9,
— luiecolao, 311. 

Paylhun, 31*.
Plamein, 355. >*3. <o«, <o, 

30, <3. 14,
Plain* of Onetital rrpon in 

niinaUyu, 3M.
—  «f Hiberiao region In

Himalaya*, 309.
— 01 *ou(h of Rurope in

liimalayas, 309. 
Ptatanibera,387. '3 , >8-

PlutaBthem Sueannr, 387.
— figatUia, 367.

PUtanu* orientaUl, 344- 
Plnlyacemma, lyo, 35. i j i .
• — rioluide*. *93. *c>4, 18. 
Plectrantliw, 300, 301.

-— conlitothta, 303. 
Pleione. itl.
Pleopeltis, 498.

— msit'ulia, 499,
— nuda, 49«, 499. 

Pleolbeca, 938. 
Pleuroepertnnm, 928.

— ckuiarium, 933. 
Pleurodialtes, 3 ^  ^4- 
PleuroOmlli*. 363.

— lauritolla, 383.
— pulchella, 363. 

PIuch«. 94B.
] ‘lukrnetia comieuhiB, 399.
Plom, ao5, 10,98.

—  dried. 905.
>39 PLUMaAciHaac,3<l,3i9. 
Plumbago, 311.

—  Europaea, 311.
— scandena, 311,
— Zeylanica. 311.8. 

Plumierin acuminaa, 970,

— allm, 971,
—  obtuse, 971. 

PHeumflaeati**, 977.
•  — Riitreo, 97K.
Poa, 4 ‘b, 4>T. 491. 493, 9. 

IH, *3. 40.
— annua, 18, 417, 494,

VHr. 8 Araeriesna,4i7. 
y  (piniilia glauciSi 

4>7.
— effiiaa, 417.
— flrxuu«a,rhujnili*,4l7-
— Iiaiisiana Hoyle. 411',

var, Armulu, 4>7-
— pr«ti-n*is. 417. 494-

var.SangUHlIfolla. 417. 
angUBlifolia glance, 

4'7.4*4-
—  procumben*. 417-

rur. bumiUs,4>7- 
Peoga dajm jia, 74. 
Pudalyria, i8g.

— bracteata, i8g. 
PodorarpiiB. 193, 99. 348.

— latilulla, 348,
—  macroplifllB, 349-
— nereifolia ? 349. ,  

Podoi'hilus, 386.
Podolotiia, Hoyle, 189, >98,

—  liosaekiuidet.Royle,)96
Podophyllum. 944. >8.*3-85-

— Eniodi, 379, 84-
—  peltatum, ^4,
— henndmB<,0'4.

7 PoM>rHn.i.a4i. 84. 
Poaotaemam,
Pudoftenm WaUicMi,33>- 
i4 9 P o u o « a « * 3 3 '-  
Poederia, 938.

— fceilda. 939.
Potr, 319.
PugonatiierDn, 4>8-

— polysiarhyiiiii.4'7. 
Pogonia, 388.
Pogoateinon, 309, 300.

—  iilectrentboMlea. 13- 
Pohlm,43S-

—  elotigatt, 436. 
PoiiiciaBA. 1H3, 193.

— piilrliPTrima, 1B3. lbs. 
Fol<tea, 9op.

—  Hoxburghii. 909, 
Polanitin viaeosa. 7«. 73-

— I'helidonii, 73-
130 PoLi:MomA,.'BiB,3o8,309, 

97h.
Polemoiiiiim. 93,

—  caritleum, 9?. 
Poliantbi-<

Poliancbea tuberoaa, 389, 
89^*49.

Poloa. 948.
Polyadenia, 394. 
Polyearpioa rorymboia, 93

— spailieea. s9 l. 
Polygala, 75. 8 .40<

— arvenii*. 75- ^
•  — crolalarioidea, 78.

— elegaiii, 78.
• — fm o ta , jd.

— Gerardiana, 75.
— gimicncm a. 78.

•  — mynimlta. 7®.
— oligophylta, 75-
— Seiieita. <8.
— telepbioidra, 7fr 

• ttiphylla. 78.
7 Pot-r a.75-

Folygonatum. 379- 38o> 38«.

— 38<>-
—  leptoiAythHa. 380.
— Bulralorom, 380, 389.
—  oppoailifolluini 380.
— punccatum, 380.
— tIbiricuBi, 380.
— Tcrtirillatun, 380, 389.
— vulgare, S**'*- 

Polygonum, 9.19.3’ . 35.4°-
— acre. 318. 9'3-
— aiifuliuni, 313.
— aeiculara.var.nana.313.
— barliMum. 313- 3'8.

•  — bniiiom*. 316. 314.
— buibifcium. Hoyle, 314.
— rl.menw, 313. 8'8-
— CoiivolvalBa. 3'4-
— emarfiinaiuin, 3 '8 , 36. 

Kmudi, 314.
-  glubri h S‘3.
- bemiarioides, 3'3-

—  horridium, 313-
—  Hydtopiper, 318.
— lacerum, 3>3-
— lanigerum, 3>3-
— muricaium. 3 '^
—  orientale, 313-
—  oxypbyllum. 314-
—  I’eniicaiia, ear. nano,

314.
— pterocarpuDi, 3'4.
— Migiilaium, 313.
—  aegetuin.314-
— aenegakiwe, S'3*
— apecioeum, 314-
.—. apbaroiCacbyum, 314-
— lamnilbliuis. 3>4-
—  tinctorium, S'8.
— tomutotum.S'S-

• —  vacrinjMium.318, 314.
—  eiviparum. 3 ' 4-

136 PoLraoaaA S'S. 3<a> 
316,40, S3 '- «

Poirpodium. 118.498,430.
_  alteniirolium, 439-
—  Calaguala. 43«-
— physiatode*. 4®!’- 
- -  qocrriroUuni, 499.

Polypi^on. 417, 4*8,6, l8. 
Polyponia, 4*).

—  fomei-t^o*. 44O'
•  — igniaria».44®-

— veraicolor, 440-
Polyarali*, 390.

— capitata. 3®'-
— aequux, S«‘- 

l’oIyslarh)a, 384-
— loteola. 384- 

PolyttH-lium, 436. 43®-
— aloitlea. 43'i-
— juiiiprrinuia. 4^-

—  uniieeniiB. 43b.
PoMAcaei,
PolemoniuiB. 308. 

ceeruleum, 308.

,903.11

Poiatnenium graeile, 30B, 
Pom^ranate, 9od,i 0,9U, 117. 
Fommeraula, 418. 
Pomfabaott, 199,
Pond weed, 404.
Pooginia, laip, 13.

— glabra, 191, 30.
178 PoeTai>aaArK«, 388. 
Pootederia, 191, g.

— pUncaginea, 3S6.
— sagiicaia. 388,
— eaginalia, 386.
— TBginata, ii8 .

PoomM, Pera. 86.
Pooim/ chvmpa, 358.
Poolra. 347-
Poplar, 34®. 843. ®8, 33, 34.

38.
— black, wood of, 345-
__ Lombardy, 344-
— white, 344- 

Poppy, 66.
PopukM. H9. ®3.40-

— alb*. 344-
.— balMmifrra, 345- 

> _  eiliata. 346. 343-
— dilaUia,344-
— nana. 345-
— nigra, 346-
— pyrifotmla, Hoyle, 344- 

Porana, 307-

bjgrainetriea, 153. 
Portlandia benuidrB,039. 
Portulacra. s»>. 8.

~  genlculata. ®®'-

— oletacea. 991.
— quadriMa, 991.

So PaaTi'i.Ar<Ai. 991.
Poaoi|ueria damrtonm, ®39-

— yfwtaaa. 404.
— Iieieropbyllntn, 404.
— indicum, 404.

4,44*.

31.

— tuberosum, 404. 
PoUtoe. It).— culiiration of, 961.

— aubaiitute fur. 931.
— Telingt,407. 

Poteatilla, 904. 903, 9,
9.40.

— ^ r r * .  903, 190.
— ralhaclinea, 903.

•  — Cautleyana. 907.
— dendculetB, 909.
— fragnriotdet, i9o. 

a -  lngli».i.907,
• -w micrupbylla, 908.

— McK>r<TUI(iana,3g.
— multiMa. 903.
— Mepalciwi*, 49.

a .— ptertqxxla, 907.

—- apleiidens, 9i.
— aoongorira, ><o- 
—•  aupiiia, 190, 909.
— Turmentilki, 903. 

Putrrium apmoanm, 164. 
Potho*. 405 '3-

— iMtrofhyUat, 406.
— paifata*. 403.
— quinqueaerrioa, 405.
— e^riaaSa, 4<-s.
— acandena, 406, 

Praeuna, Mg.
Prangoa. 9*,. 930.

— pabularia, 930, sp.

premna miicrooafa. 995,
— ? pygaiRB. nyg-

Preamlhtt, 947.
Primula. 308, 310,91,94

37.40.
— denticulata,3<0,9l.*®.

96. *6.
• — elliplica. 311, 310.

_  floribunda, 310.
— inrolucrata, 310,
— nana, Hoyle, 310.

• _  otluailblia, 311,31®-
— petiolari*, 31a, 9i.

• — purpurea, 3* >. SlO-
•  — rDaea,3M-

— Bpalbulata, 310.
— Stiiartli, 944. S'O, ®».

45. 96.
113 FtiKOLAcaiK, 999, 308, 

319. 964, 383, 119. 
17. 95,40.

Prinsepia. 9o6.
• — utilia, 406, 409. 
Principea, 394.
Procris, 333.
• — obtuae, PI. 83, t  3.t
•  ■— peduncularia, PI. 83.

f.9.t
•  — mcemoia, PI. 63, /, i.f 
Proeopla, iBi.

— apicigera, 189, 6. 
Proatiamliera, 300.
ProtM, gs-j.

— abyasinica, 160.
143 PaOTiAca*. 393,314.
Protinm, 174, 173.
I’niuella, 301.

— vulgaris, 300,18,97,41.

— Aloorba, 905.
— Bokhaneneis, Ro}'lc,

905.
—■ brigaiitia
— triHora, 905. 

P ru tm ea , 399,
Paidium, 916.

— pyriferum, 4i6,13,
— poaiirerum, 916. 

Pailoium. 439,
— truncaium, 439.
— triquetrum, 43»- 

Ptophoc^ua. 1B9. 
Paonlea, itjt, 189.

— eorylibilia, 13. 
PayeboiriH. 938, 937.

— emetica. 93p.
— berbocea. *39. 

Ptarmica, 450.
Itelee. 157.
Pteria, 4*8. 43®. »»8, 40.

— aquitina, 489.
— bmurita, 499.
— calomelsnos, 499.
— creii(»,4®p.

— l»ta, 4®9-
— longifolia, 4*3.
— nemoralia, 4®9-
— nerroea, 4*9-
— pilloaclloidei, 117,
— «cimpinnatB,49r„ 

Ptcmandra, 914. 
Pterocarpus. 189, i;,i,

— eorylifotia, 191.
— dalbergioidea. 193,
— Draeu. 196.
— erinaceua. 161,
— Maisupium, 105.
— Sanlalinua. 185, 1,,-. 

, PtengoniMm. 434-
I PterolotHuin, 184.
I — larerana, 184.

Pienatpermum, 109. 
j — acerifoliam, to-i.
I — tuberifoliuta, lor.

t  Since the completion of the work, it ia observed tlmt the deacription of these three species of Procris b
3 p

s been accklcnbily omitted.

    
 



    
 



    
 



    
 



AND SUBJECTS TREATED OF.

TgbtmmnoiiUiift, ̂ 69-
— coronaria, *70.
_iitilis>>70.

TM*a»baca, 177. »33- 
Tmos, 377.

— aapera, 377.
— cristata, 377-
— dubia, 377.
— integrifijia, 377.
— l*vis, 377.
— montaia, 377-
— pinn»tilid»i 377. 378- 

Tacionis pub«*c«ns,
— Bafflesitna, 377. 

Tacco youy, 378.
.74 Ta(-cam* , 377.
Tsaicis. 4^8.
Tagetes, 24S,

— arecta, 24s.
— pacula, 348, 

7'a^AwnQ, 314,
Taka. 407.
TaUttfur, 1259.

— cunaifoliuin ?
— indicum, aai.
— atrictum, aai. 

Talisafar, 269-
Tallow trea, 117. n 8 , 160.

— cultivation of, 117.
— of China, 328.

Tama. 37. 36.
Tamala lea£ 325. 
Tamaiapatra, 323. 
Tamarind tree, 185, to. 
Tamarindus, 183.

72 TAHAaiaciKK^ 213. 
Tamarisk. 161, 37.214. 
Tamacuc. 213, 119, 120,9.

— africana, 214
— articulata, 213^
— dioice, 214, 213.

TanU I. 3' 5-

Taytf, 390.
Tea, 108, to 12B. 29.

-  black, 110.
-  country, limits of, 126.
-  — rains in, 116.
_ — snow in, 116.
-  Places fur experiment 

on, 5. las.
-  districts. 111, 115.
.. —■ climate, 115.
-  — coldness of, 116.
-  — vagptation of, 

116,123.

— Furas,2i3,2i4.
— gBllica,2l 3, a i 4.
— indica, 223,214.
— orientalis, 213,214.
— substituteforhc^,2i4, 

7 ani6oofsr, Sans. 332. 
Tamptd, 138.
Tamr, Ar. 397.
Tamus, 378, 379- 
Tanacetum, 249, 40. 
Tangkinia veainyfera, 271. 
Tanghin tree, 271.

— powerful poison, 271. 
Tn-sAiap, 349-
Tansy, 230.

Tapioca, 328.
Tar. 396, M9.
Tara, 39ft 407- 
Tara.zBCum, iB, 250, 247. 
Tares, 10.
TsTTee, 399.
Tartar, cream of, 146. 
Tartaric Acid, 146.
Tataric Furse, 198.
Tatary, 38.

— climate, 38.
— cultivation, 38.
— plateau o^ 38.
— table land of. xxi, 

Tasraaradi of Avicenna,?
184.

Taf, 103.
ToOres, 194- 
Tauscheria, 69, 40.
* — descrtorum, 69,41,72. 

■ lasiocarpa,
— — 8 gymnowpa, 7s.
— lasiocarpa, 72.

Taxacete, 43°-
Taxine®, 3d8.
Taxodium, 348.
Taius, 348. 23.26,110.

— baccaia, 33^, 368.
— nucifera, 350i 35*, i«3- 

Taja, 407.

125.
.  — in open air in 

England, 12S. 
-  in Assam, Mr. Swin- 

ton, 338.
• kinds of. 109,1 to.

109.

— — in Nepal ten feet

— vigorous growth 
of I t Sr. He. 
lena, isb'. 

soil suited to, 112. 
EubsCituCe for, 299,429.

wild, 109, 118.
Teak, 178, 299.

— forests of, 299. 
Tectona, 29B.

— grandis, 178, 299. 
Tesauo, 195.
Teerai, 47.
T>j.pat, 325.
7 eAe. 299.
Tekka, 299.
Telinga Potatoe, 407.
Ttilia, 47. •
Temperate transition zone of 

Mirbei, 163. 
Temperature, see Climate,

— uniformity o<; i. 
Tenpoor, 313.
Tantscc, 218, 219.
Tephrosia, 189, igi.

— Candida, igi.
— didiisa, 191.
— purpurea, tg i.

Tenit, see Tvrai, 1 s.
60 TxaxBiKTHACi®, 174,157, 

■52, 13,342, 136. 
Terminalia, 179,209, 13.

— angustifolii, 210.
— Bellerica, 209,210.
— Benzoin, 210.
— Cattppa,2io.
— Chebula, 209, aio.
— cicrina, 209, aio.
— gangetica, 210.
— molluccana, 210.
— Uijan, 209.
— Vemix, 179.

29 TxaNsratzuiACLS, 10

, Terra merifa, ,358.
Terraces in Himalayas, x  
Tesboo Loomboo, 37- 
Teslieulus canis, 3 ^ .

— vnipis, 369. 
Tcstudiniria, 379.

— clephaucipes. 378.
Teta viridifiara, 381.

Tetracere, 58.
Tetradium, 157. 324-

— cymosiun, 167.
— fraxinifolium, 157- 

Teiragonia expansa, 223. 
Tetramele*, 34°. 
Tetranthera, 324.

— apetala, 324, 325.
— Uoxburgbiana, 324,

3*3-
— sebifera, .326. 

Tetrepeltis, ^ 6 . 
Tetroncium, 402. 
Teucrium, 301.

— Charosdrys, 30a. 
Ttzhtd, 333-
T hai e, 166.
Thalia, 356.
Thalictnun, 44, 30. 40.

— appendiculatum, 45.
— elegans, 51.
— flavum. 46-
— folioiosum, 46, 61.
— majus, 46.
— marginatum, S*.
— MaxwelUi,45,5®-
— microphyllum, 61.
— neurocarpum, 6i.
— paucidorum, 6*.
— radiatum, 52.
— vaginatum, 6*- 

Thansa, 349- 
Tbapsia, 40.
Thaussssia, 44I.
Thea, 107, 108.

— Buhea, 123,109.
— chinensis, log.
— cochinchinenais, loB.

— viridis, 125, 110. 
Thtacta, 107.
Theet-see, 178. 
nealoo, 350.
Theo nttl, 375.
Theobroma Cacao, 103. 
Thertnopsis, 189.
•  — barbuta, 196, 189, 944. 
Thesium, 32s.

■— Himalense, Royle,322.
— linipbyllum, 322. 

Tbespesia, 83.
—  populnea, 30.

Tbian Chan Mountains.x. 
Tbibaudia, 266,256.

— caulialata, 256,
— lorantbidora, 256.

•  — serrota, 255, 256, 257.
— setigera, 256.
— Sprengeiii, 256.

• —  Tariegata, 256,257.
— vaccinacea. 256.
— v^ticillata, 256.

Thibet feaf, 259.
Tblaspi, 69.

18.
119, )

’ , 35*.Tkoo , „
Thovipban, Pers, 3 
nirinax, 395.
Tbunbergia, 297, 3 '.  
Tbunbergiem, 297.
Thos, 177. 
niuya, 349.

—  articulati, 352.
— orientalis, 117, laa. 

Thyme, 30a, 35.
140 T htmei-sa , 321, 322. 
Thymus, 301.

— Serpyllum, 30s, 24,
27.

Tiaridium, 304.
Tiarella, 226.
Tibetan Himalayas, xxiii. 
Ticorea, 156.
Ttfodye, 167.
Tikhur, 369.
Tif/tefef, 294.
Tilia. iig.
26 Tiuacssei 103,63,13,1;

3 (i

Tillma? 222.
? penlandra, 222. 

Timothy grass, 424.
Tiniaria. 314.
Tira. 70.

. TiryoA Jatock, 50.
: Timtp', 271.

Tobacco, 122, 282, 164, 4, 
10, 19, 42.

— climate required for,
283.

— cultivation of in Ame
rica, 283.

— — in India, 287.
— history, 282.
— Manilla, 285,
— Martaban and Arracan,

goodness of some, 
285, 2B6.

— of Chunar. 286.
— Persian, +

some Indian, high price 
of, 289.

— species, 283.
Toddslia, 157.

— aculeat^ 167-
— floribunds, 157.
— ScopoHa f  157.

Toddy, 399.
Tofieldia. 3R5.

— nepalensis, 385.
Tolu.balsam of, i8g. 
Tomato, 280.
Tomentum, 298.
Toohim babtngoo, 303 
Toomiet. 218, aig.
Toon, 31.
Tooner, 352- 
Toongbi, 4 ' 4- 
Toorhud, 3o8.
Toamus, 194.
TooTsnj, Pers. 130. 
Toomgbtta, 194. * t4> *67. 
Toolb-bnisb tree, 319. 
TootAree, 337- 
Tor, 193"
Toro, »3- 
Tordyliopsis, 229.
Torenia, 290, 291.

— cordifolit, 291.
— parvidoca, *91.

Toria, 70.
Torilia, 228.
Torricellia. 233.
Tortulu, 435. 434

— angustlfulia, 435-
— fsllax, 436-
— indica. 434- 

Toumefortia, ^ 4-
Toua lea mois,"356. 

Toxocarpui, 273
Trachydium.232,229,

— Roylei, 23». 
Trachyozus, 4 >5- 
Trachytella, 58. 
Tradescantia, 403,9, <6.
, — axillaris, 403.
— radicans, Uoyle, .403 

Tragacanth, i64, 102. 
Tragacancha, 193.
Tragia. 327.

— cannabina, 327, 398.
— involucrats. 32S. 

Tragopogon, 247.
— gracilis, 250.

Trapa, 211.
bicomis, 211,116, 121, 
bispinosa, 211,9,27. 

Tree cotton, 96.
Tree of life, 352. 
Ttematodon, 435.

— longicoUis. 433 
Triantliuma, 221,

— crystallina, 221.
— decandra, 221.
— otwordata, 221.

Trias, 364.
Tribuliis, 153,116.

— lanuginosus, 153. 
Triccra, 327.
Tricbelostylis, 411, 414.

Tricbelostylis chmtorhiza,4i 2
— complanata, 412.
— junciformis, 412.
— miliacea, 412.
— quinquaagularis, 412.
— tetragona, 412,

Trichilia cachartica, 143. '
— emetica, 143.

Trichiliese, 140, >41. 
Trichodesma, 306.

— indica, 3°4. 306.
— zeylanica, 304. 

Trichol^is, 246. 
Trichomanes, 428. 
Trichonema, 371.
Trichosanthes, a 18.

-— anguiiia, 219,
— araara, 219.
— ciacktHda, 219.
— cordata, 219.
— cueumerina.219.
— dioica, 219. 

incisa, 2ig.
— lacinkwa, 219.
— polmata, 218,219.
— substitute for Calumba,

219.
Trichostomum, 434- 
Tricynis, 385. 384, 23.

— elegans, 383 
Trifoiiea, iBi, 189,190. 
Trifolium, i8g, 192, 197,

— alexaiidrinum, >62,
— prateiise, igz, ig8.
— repens, I92, 198. 

Triglochin. 402.
—  bimilense, 402.
— paluatre,4o2.

Trigonelta, 190, >89, 197.
— Emodi. 197.
— esculenta, 197-
— flmbriata, Royle, 197.
— Ftenum gnecum, I'pq

197.
— gradlis, 197.
— incisa, Royle, 190, 197.
— obcordara, 197. 

Trigonocaqius, 29.5.
Trilepis, 4 ><.

— Lliotzkiana.411.
— Roylcana, 411. 

Trilliacec, 382.
Trillium, 244,64,379,21,23

— cemuum, 382.
* — Covanisnum, 379,384. 
Trincomalee wood, tree, 104. 
Trionum, 28.
Triosteum. 236,17,23.

— Himala}'anum,236. 
Tripe de rocbe, 438. 
Triphasia, 129.

— trifoliata, 130.

Tripiectnim, 214. 
Trijilostegia, 241.
TnptertUa capilata, 373. 
Trisetum, 4>7. 161, i8.

—  mroides, 417.
Triticum, 417.40.

— durum, 163
— rcpens, 422.
— vuigare,4 i8, 4 i7.

Triumfetta, 103,29.
— aiigulata, 103
— ssluans, >03
— oblongata, 103.

Trizygia. 431-
* — spcciosa(fossU),*xxxvii. 
Trollius, 44, *6, 28.

— patulus, 43
— pumUus. 46, 54. 

Tromsdorffia, 293 
Trophie,333i >’*3i 8 ,1 3  
Tropical vegewtion at great

elevaciuns.is,19,23.
Tropidia, 367.
Truffles, 44U.
Tuber ribarium, 44*>
Tuberose, 389- 
Tvgyar, 33<>.

    
 



4 6 6  

TV. 325-
TVs, 86. ^
Tulip, 387.

comiBon, 387.
~  PersiMi,387.

^ 9  TcLiPAct*, ê 6, 389. 
TWipa*, 387.
Tulipt, 366. 23.

— Cel*iui*, 387.
— Clusiuia, 387,
— Gejoeriana, 387.
— Peisiea,387.
— itellau, 387.

7 kh, 178.
Tumbaioo, 883.
Tymbol, Pers. 333.
Tunlereek,
Tupistrs, 38U

— aurantiica, 381.
— nutans, 381.
— Singaporiana, 381.
— squalidt, 381.

Tura'i, or moist land, la.
— climate of, 12.
— vegetaiion of, la. 

Turbith,i15- 
Turbooz, 318.
T»r.gool, 599- 
Turkey berries, 169- 
Turkish Olibanum, 178- 
Tunneric, 133,356,358,357,

10, 19,93, 4>3- 
Turnip, 70, 27, 35.
Tumsol, 339.
Turpentine, 350,5.

— American, 3&i-
— Chio, 178.
— Common, 35>.
— Himalayan, 35>-
— Straaburg, 351.
— Venice, 351.

Tiirphyla, 369.
Turpinia, 166, 29.

— pomifera, xt>6,
Turr»8, 141.

— pinnata, 141.
Turritis, 69,23, 35.

— glabra,
Tutai, 387.
TiishmeSKh, Ar. i84- 
Tussilago, 349, 40.

— F ar^a , 249.
Tylophora, 373.

— aslhmatica, 274.
— pauciflors, 373.
— tenerrima,373.

Typha, 407. la i ,  9-
— anguscifolia, 4°7,408.
— elephantine, 407,408.
— latifolia,408.

190 TyrDACEac, 4<>7, 4o8. 
Typhonium orizense, 405, 

407.

Ubhyl, 353.
Vbiutn po/ypoidti, 381. 
Uchalaroo. ziii.
UJnJi, 3S8.
Ufihanin, 155- 
V ^ n lt tn ,  330.
Oiffur, 17I. 
l.’inor. 171.
Vlhrol, ,342.

3°®-
— — mulii, 199. 

156 UtMACZ*. 341- 
rim in, 341.

— effusa, 34'-
— erosa. 34>-
— integrifolia, 341.
— levipta . Hoyle, 341,
— laneifolia, 34>.
— virgata, 34*- 

I 'lra , 441.

ALPHABETICAL LIST OF PLANTS

: Uiisi
231, 343, 40, 164,

Unbellirere, Himalayan, by 
Dr. I.indley, 23a. 

Umbilieu.!, aaa.
— sputbulatus, Hoyle,323. 

Uncaria, 338.
Uncinia, 411.

— Nepalensis, 411.
Unona sthiopica, l6a, 60,

— aromatiea, 60. 
Upas-tree of Jara, 337. *7i. 
Urmui, 3S4-
Uraria. 191,189.
• — lagopus, 191, SOI.

— lagopodioida, so i .
• — lagopoidea, aoi.

— picta. 191.
Urceola, 369.

— elsstica, 270, 339,338. 
Urena, 83.

— lobata, 84.
— repanda, 83.
— sinnata, 84.

Urginea, 391.

Vrhttr, 193, igo.
Urophyllum, 238.
Urtica, 333;

— erenulata. 334-
— heteropLylla, 334.
— parviflora, 333.
— sCimulans, 334>
— tenacissima, 334, 335.
— virulens, 333-

163 U aiicz^, 335- 34° . ' ’ 3.
920, 336. 333. 33' . i 3. 

i7rra-muKur, 190, 3o0. 
Urun-kh’oiooza, 220.
Urzm, Pers., 419.
Usnea, 439-

— bartata, 437,438-
— florida, 437.538- 

Vsteruh, -261.
Utricularia, 292, 121, 9.

— Btellsris, 292.
Uvaria, 59.

— febrifuge, 60.
— longifotia, 59.

Uvultria, 384, 385,
— Hamiltoniana. 385.

•  — Lescbenaultiana, 386.
— parviflora, 385.
— umbellate, 385. 

Uvulariz, 385.

102 Vaitimack* ,  255,357- 
Vacciniuin, 355, 256, 30.

— myptillua, 256.
Vahea, 270.
Vablia, 226,
Fa/mi, 3>i.
Valeriana, 2.41,40,

— acuminata, 241.
— bracteata, 241.
— ccitica, S43.
— dioica, 243.
— Dioscoridis, 342.
— elau, 341. •
— Ilardwickii, 341-
— Jalamami, 344.
— officinalis, 343.
— pusilla, 341.
— striata, 341,

94 VALEsiANZi, 241, 244, 
17,35.

Vallaris, 269,
— dichotoma, 270.
— pergiilana, 8.

Vallies of Cashmere, xviii.
— Kepal, xviii.
— Koakote, xviii.
— Hama Serai, xviii. 

Vallisneriu, 37619-
— altemifolia, 37®-
— minor. Hoyle. 377-
— wlamfra, 377-
— spiralis, 37®- 

Vsllisncrics, 37<>- 
Vanda, 365. 366-

— multiflora, S®®.
Vandeie. 361, 385- 
Vandellia, 290. '

Vandellia Crustacea, 291.
— diffusa, 2gi,

Vangueria, 238.
Vanilla, 367-

— aromatiea, 369,
— pterosperma, 367, 

Vanillace®, 367.
Varnish, 132, 123, 124.

— I’iney, 107,
— tree, 178, 117.
— — of China, 33. 

Valeria, 105.

— lancesfolia, 107. 
Vattanaiihu, 47.
Vegettble butter. 124,

— European, 31, 10.
— marrow, 219.
—  tallow, 102, 123.
—  wax, 345.

Vegetation, highest, 37.
— in Cashmere, 26, 27.
----- - Kcmaon,25.
------- Nepal. 25.
— limits of, 3.7,
— of base of Hinulayss,

13, 16,20.
— — China. 116.
— H ungarung, 35.
— I’eerpunjal, 25.
— Tropical atgreat eleva

tions, 15,16, 19, 23. 
Velaneda, 345.
Fe/ani. 345- 
Vfloma, 340- 
Ventenatia, 107.
Ventilago maderaspatana,l68 
Vera Crus, climate of, 283. 
Veratrea-, 384.
Veratria. 385.
Veratrum, 385.

— album, 385.
— Sabadilla, 385. 

Verbascete, ago.
Verbascum, 290.

— Thapsus, 290.
Verbena, 298.

— N'egundo, 399.
— officinalis, 399, 9.
— triphj/Ua. 299.

134 VEsiENACSJt, 298,133. 
Vemonia, 348.

— anthelmintica, 550. 
Vernoniacctc, 348.
Veronica, 290, 40.

— agrestis, 290.
— alpina, 390.
— Anagnllis, 390.
— Becesbunga, 290.
— biloba, 290.
— hederifolia, 9.
— serpyllifolia,290,
~  undvtata, ago.
— viiginica, 120. 

VeronicEffi, 290,
Vcmcaria, 437- 
Vetcli. 10.

Viburnum, 236, 225, u g , 
15. 25.20,31.

— cotinlfolium, 236.
— trvb«ecm? 336.
— frmdiflarxm 9 236.
— Miillalia, 236,

— pnlj/carptim, 236.
— puni'tatum,236. 

Firoha, 229.
Vicia, 190, 38, 40,

— angustifolia, 190.
— Cracca, 190, eoo.
— dumetonim, aoo.
— Faba. aoo.
— rigidula. Jloyle, 30c

— cultivated, 193. 
Vicoa, 348.

— indica, 248.

Vilfs, 415.43>i4t7,18.
— diandra, 416.
— f̂ Iids, 416. 

Villarsia, 401,
— criatata. 377.
— indica, 277.
— nymplUEOides, 277,40 

Vinca. 269.

Vinegar, 146.
Viuifera, 144.
Viola, 74,119. *4. >5,21,28, 

40,
— biflora, 75.
— canina. 74-

• kunawurensis, 75,
— odorata. 74.
— prionantha, lai.

• — reni/ormis,74.
• — serpens, 74.

— tricolor, 74.
— variegata, 120.

,5  Violace;k,74.>7. 
Virgilia. 18B, 189.

— aurea, l8g.
Virola sebifers, 333.
Viscum, 335.

— dichotomum, 335,
— elongaturo, 235.
— opuntiadet, 235.
— vertieilUflorum, Hoyle,

335.
— Wiglititnum, 235. 

Vitk, Sans., 47.
Viiham, 47.
Vismia gnianensis, 131. 
Vitellaria paradoxa, 264. 
Vitex, 398.

— .Agnus Castus, 299.
— aitis^ma, 299.
— arborca, 999.
— incisa, agg.
— Negundo, 399, 8, I21.
— tri/olia? 999,191. 

tripbylla ? 299.
». '44. £ 7. 40-

— adnata, i ,,
— auriculata, 144.
— capreolata, 149, 145.
— camosa, 144.
—  cymoaa, 145,149-
—  phvea, 145.
—  WffBcra, 145.149.
— japonic#, 149.
— macropbylla, 145.
— Nepalensis, 149,
•— lanata, 145.
— lanceolaria, 145.
— Istifolia, 144,
— obtecta. 145.
— parvifoiia, i4.‘>.
— (juadrsngularis, I45,

— repens, 140-
— rosea, 149.
—  Roxhurghii, 145.

—  atmi-cordatay 149-
—  serrulsta, 149,145.
— tosDcntoss, 144-

Voacsiiga, 270.
Voendezia aiibterranea, 162. 
Volkamuria inermis, 299. 
Facia, Sans., 406.

Wahlenbergia, 253.
------ •=', 253.

.a, 253.
-  agre.st

dchUceiis, 953.
otata, 333.

Wallichia. 102.
— caryaioidti, 396. 

Wallruthia, 298.
Walnut, 342, 117, 10,91 

29. 32. 34, 35-

Walsura, 142.
— piscidis, 143. 

Waltheria, 102.

Wampeo, 130, 10,119. 
Water chesnut, 414,
“ — Lily," 377.

— melons, l iS, im .
Wax, 399. 347.

— tree, 126.
— v^etable, 345. 

Wedelia, 248,
Wecjiing fir, 349- 
Weissia Templeioni, 436. 
Wendlandia, 938.

— cinerea, 238.
— exserta, 338.

Western Ghauts, vi. 
Weymouth Pine, 349. 
Whartoo, xiii.
Wheat, 416, 418, 118,

, >3.
19, 3>, 27, 29. 38, 
35. 32-

— Egyptian, 163.
Whin, 35-
Wiiite Mountain, zi.

— mulberry, 337.
— I>epper, 332.
— Poplar, 344.

Whitia, 393.
Whortle beiiy, 355.
Wightia gigantea, 295.
Wild Pepper, 299. 
Willdenowia teres, 410. 
Williamsbourg, climate of,

283.
Willoughbeia, 96g.

— edulis, 338,270,972.
Willow, 343, 34.36.28.
Wine. 146.

—, PuTm 398.
Winenlaiid, 146.
WiKTsaE*, 58.
W’inter cherry, 280.
Winter's bark tribe, 58.
Woad, 71.
Wood oil, 107,132,123, 134.

—  of black poplar eaten,
345-

—  -sorrel, 153. 
Woodwardia, 429,118.

— ndicans, 429.
Wooginos Abyssinian, 158. 
Wool, Tliibet, 5.
Wrightia, 396, 269.

— antidysenterica, 270,

— coccinea, 370.
— niollissima, 370.
— linctoria, 270.

W ulfenia, 290, 31.
— oWi'gno, 393.

Wuj, 406.
IVurrf, Ar. 203.
VPassui, Pers. 344.

Xanthinm. 94B. 
Xanthoxylumv. Zsiilboxy-

Xantbochyinus dulcis, 132. 
>33.36.6-

— ovalifoUua, 132,133._
— pictoriuB, 131,133.6. 

Xanthopicrinp, 157. 
Xantbophyllum, 76- 
Xanthorrluea hastiiis, 393- 
Xerotcs.400.
Ximenia. 154,128.

— rigidum, 154.

Xgli«a, 85. ' ‘*"**’
Xylocarpua Granatum. i-S*- 

>44.
X ubn, 85.

— arbcreumauctortini, 9Q.
— ma^aspaU’Mse.^y-

Xylopbylla, 327-
Xylosteum, 337,23.
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ig3 Xtiibsx , 4(^.
Xyrisi of Dioscoridc*. 373. 
Xyris. 409.410.

— indica, 409.
— pauciflora, 409.
— schsenoides, 409.

Y»m,407,116.
— Otaheite, 379.
— West India, 379- yrumem, aSli.
— bume.muffTabee, 

Yeller-guddoe, 378.
YtU, 3»3.
Yew, 350,31,33,34. 
Yowiaoee floiiiao) or Greek, 

V, passim.
Young fusiick, 179.
Yucca, 389.

— aloifolis. 163.

Zajran, Ar, > 373. 
Zakn%dttd*t% 331.
ZaJaut, 336,
Zalacca edulis, ^  399- 
Zemia. 347.
Zaanichelia, 433.403- 

-  indica, 404- 
Zanonia, 3i8.
ZanthochymusT.Xanthocliy-

Zatitliopicrinei i&7- 
Zanthorbiza, 44, 4̂ - 
SO ZANTHosvLaA >S7> >63, 

>59-
Zanthoxylum, 119, >30, 157.

— alatum, >S7.
— Avicenna’, '57.
— Budrunga, '57.
— hostile. >57,333.
— pipcritum, 157.
—  Hetsa, 157.

Zapania, 996.
— nodiflora, 999, 9.

Z^:irti, 378,
Zca Mays. 430.
ZeJoaria of old autliors, SO.
Zedoaria rotunda, 49. 
Zedoary, 369, S0<

— long. 36!i.
— round,369-
— ofaJiops, 109. 

Zttra-$»trA, 99p.
-  a«/arf, 999.

Zmcmbad, 369- 
Zeuxinu sulcata. 3^8,9. 
Zifi-rutub, 350-

— y«ii»,35*- 
Zincbiii, xxi.
Zinjiiber, SS**,
Zingiber, 358,367, >3,

— capitatum, 367-
— Cassumnar, 358.
— liBulatuni. 357-
— ctficinale, 3S8,

ifl? Zisoiaaaacai, 356. 36>. 
Zimiil, 393.

— .Bnuplia, 168.
— Bliunder, 168.
— flexuuaa, i(>8.
— Jujiiba, 168, 169, 340.
— lalifolta, 1O8.
— lAitus, it>9, 170.
— mauritiiuM? 168.
— Miraaporieneis, Hoyle.

168.
— Napoca, >68, 169.
— iiitida, i6g.
— rugosa, >68.
— runiinata, 168.

- Spina chriati, >69, 170.
— vulgaris, l6g.
— xylopyn, 168. 

Zunaria,44'.
Zone, temperate transition

of iMirbel, 163, 
Zo<^t i/abi4, 309.

Zomia, 191, 430, 190, >8g. 
Zoysia, 416.

— pungens, 4>8- 
Z«daur, I'e is., 49:

50.
ZultIKlI, 967. 
ZtAT-i^thooth, 148. 
.ZvabKi-tAdii 39 >■ 
Zungibtel, A r.. 368. 
Zuni-aloo. 90S.

— •tatchoo, 903. 
Zuraietmif duraSt 330*

— gird, 3.30.
— moodelifuj, 33®.
— tumeel, 330. 

Zurnub-burmee, 3S0- 
ZuTul, Ar., 4>g.
Zjgodoih 435.
47 ZvoorHYii.xf) >53, 
Zygophylliim, >53.

— coecineuro, 153, 
Zylopia serieea, 60.

•Gloasoptcfis danteoidcs,«xx
FO SSIL  PLA N TS, FIG U RED .

•Pecopieris Lindleyana,*xxxvii ] • Tryaigiaspeciosa,*xxxvii | •Vertebraria indica,*i ii I •Vertebraria radiacai'xx

IN D E X  OF ZOOLOGICAL SUBJECTS.

Aeanthoscelia, xliii. 
AcanthuruE, xlvii,
Accipiter Dnssumieri, Ixxvii.

— Nisua, IxxviL 
Acherontia, 1.
Acupalpus, xlv,
Adoretus, xlvii.
Adorium, lii. xxxviii. 
yHgialia, xlii.
AgOQUin, xlii. xliv.
Agotona, Ixix- 
Ailunis fulgena, ixiil,
Alauda, Ixxvii.

— rudis, Ixxvii.
.Aleuchus sanctua, lii.
Amara, xliv.
Amarygmus, xlix. 
•Ammonites (fosaii),xijzcxvi. 
Ammopbilus, xli.
Ainyxodon sivaleiisis (fossU),

Anas Casarca, 37, IxxviiL
— Crecea, Ixxviii.
— cristata, Ixxviii.
— ciypeata, Ixxviii
— Girni, Ixxviii.
— leucoptJiaJmos,

— pecilorhyncua,
Ixxviii.

— Penelope, Ixxviii
— Querqu^ula,

Anastomus T^pua, Ixxviii. 
Anatide, Ixxviii.
Andrena, xlii.

— tuEoiorrhoidalia, xlii
— labialU, xlii. 

.YndtotnenidB, xliv.
Animals, dUtriliution of as

connected, with clU

— — with dispersion of
plants, Ivii.

— of N. Eurojie, Asia,
and America, rclo-

Aniaoteius, xlvii 1. Iv.
* — biniaculatus, Iv, 
Anomla, xlvii 
Anoploilierium posfernge- 

nium (fossil) xxxi. 
Anier indica, Ixxviii.

— migration of, 30.

Antarctia, xliv.
Anihia, xlii xliii lii 
Ambia 6-guttata, I  
Antbilephila, xlix 
•Aiitbracotberium siliatrense 

(fossil), xxxl 
Anthrenus, xlv.
Ant-eater, scaly, Ixx.
Ants, xlii
Antelope,Ixiv.ii, 94.
•  — (fossil), xxxi.

— four-borned, 19. 
Antilope ceryiespra, Ixxii.

— Gazella, Ixxiii.
—  Gliotal, Ixiil 90, 94.
— Ilippelaphus, Ixxiv.
— Hodgsoiiii. 90, 94,

—  picta, Ixxiii.
—  (jitadricoinis, Ixxiii.
— iliar, Ixxiii. 94, 41. 

Antropus philllpensil,Ixxviii. 
Aoudad, Ixxvu
Ape, Ixix.
Aphodiiis, xlvi. 66.
• — irregularis, Jv.
A pids, I.
Aplua, xliii.
A p t^ n ia , xlvi. xlvii 
Aptcra, 1.
Aptiiius, xliii 
•Area (fossil), xxxvi.
Arctitis albifrons, Ixiil Ixiv. 
Arctoiiyx, Ixiii.
Ardea Antigone, Ixxviii

— cinerea, Ixxviii.
— E g ret^  Ixxviii.
— Orayii, Ixxviii.
— Malaccensis, Ixxviii. •
— russata, ixxviii.
— vulgaris, Ixxviii- 

ArdcadB. Ixxviii.
Argali. Ixxri,

— Asiatic, 49.
Argiitor antiqua, xliv, 
.‘Irgynnia lepboisi, 90,

Arvicola, 94.
vulgarisi Ixviii.

Ass, Ixxi.
— Indian, Ixx. Ixxi.
— wild, 37. 49,

•Astarte (fossil), xxxvi.
.\stur Ilyder, Ixxvii 
.'Itcuclius Aegyptionim,xlvi.

Athypeus, xlvi.
.^tropos, 1.
•Avicubi (fossil), xxxvi. 
Axis, spotted, ixxii.

Badger, Ixiii. lii. Ixvi, 
Bodjarkita, Ixx.
Balloo'soor, Ixiii.
Bandar, lx. 
lianlibcra, Ixxvi.
Bandicoot, Ixviii,
Barali Singlia. Ixxii.
Baraiya, Ixxii.
Baiji, Ixil Ixiil 
Barwal, Ixxvi.
Barking Deer, 90,

. Bats, Ixi.
— Himalayan, Ixl
— insectivorous, Ixi. 

Baug, Ixiv.
Bear, Ivii. I9.

— brown, Ixiii.
— common, of India, li i l
— common sloth, ixii.
— (fossil), xxxi.
— Mslay, Ixii. Ixiv.
— Polar, Ixiil
— %ca, Ixiil
— yellow, Ixiii Ixii, 

Beaver, Ivii.
Beetle, sacred, lii

— Stag. 90. •
•Belemnites canaliculatus,

• — (fossil), xxxvi.
— Eulettus,

Bembidiadae, xlii. xir. 
Rembidium, xlv.
Bender, lx.
Benturoiig, Ixiii. ixiv. 
Berria, Ixvl 
Bhaloo, Ixii.
Bhalloo-suor, Ixiil 
Bliaraiah. ixiil 
Bhia. Ixvii.
Bhural, 49.
Bhuiider, lix. Ix.
Birds, Ivii.
Bittern, n .
Bivalves (fossil), xxxi 
Blackbird, 98.
Illsps, xlix.
Blatta. I.
Hlatlidte. I.
Bleilit's, xlii 
Blethiaa, xlii.

Boar, wild, of Europe, Ixxi. 
Bolhoceas, xlvi.
Bombidte, xlix.
Bos BubaJus, Ixxvi.

— grunniens, 98, 49.
— (fossil), xxxi,
— Indicus, Ixxvi.
— pogjihagus, Ixxvi. 

Bostrichidte, xlviil 
Botaurus stellaris, Ixxviii. 
Braclielytra, xlix.
Brachinide, xliii.
Brucliiiius, xliii.
Bradytus, xlii.
Brosvhus, xlii, 11 
Buansui Ixvi.
Bucco caniceps, Ixxviii.

— grandia. Ixxviii.
— Philippensis, Ixxviii. 

Buceros carutus, Ixxvii.
— gingiaiius, Ixxvii. 

Budytes melsnoccpbaia,
Ixxvii.

Buffalo, u .
' wild, 19.

Bullock. 11.
Bupreslidie, lii, xlvii 
Buial, 37.
Burrhal, Ixxvi.
ByrrJiids, xlv.

*CalathidK, xliv.
Calachus, xliv.
Callidium, xlviii.
CallistidK, xliv.
Callistus, xliv.
Calusomai xliv.

— indicum, xliv. 
Calosomata, xliv.
Camel, 11.
C'amelus (fossil), xxxi. 
Campugnol, European, Ixviii. 
Catopsiura, xJvil 
Campylotes, liii,
* — histrionicus, liii. 
lanis, Ixvi. Ixiv.
— Aureus. Ixvi. Ixiv.
— Beiigalensis, Ixvi.
—  Corsac, Ixvi.
— Duckunensis, Ixvi.
— (fossil), xxxi.
—  Ilimalanicus, Ixvi
— Indicus, Ixvi
— Kokree, Ixvi.
— montana, Ixvi. ixv.

Canis Pdlipes, Ixvi,

Cantharidae, xlix.
Caperealzie, Ivii.

— jemblaica. Ixxv.

Caprimulgus indica, l.xxvii, 
Capys peciinicornis, liii.

— Thallu.liii.
— Ubodope, liv.

Carabide, I. lii. xlii.
Carabus, xliv.

Caracal, 11.
Csrdiaderus, xliv.
• Carduelis caniceps,98,1 xxvii.

— spinoides, 98, Ixxvii. 
Carnivora, Ixiii. Ixiv.

— digitigrada, Ixiii.
— (fossil), xxxi.
— plantigrada, Ixii. 

Casnonia, xliii 
Cassida, Ii. xlix.
Cassididie, xlix.
Castor (fossil), xxxi.
Cat, Himalayan, Ixv.

Moormi, Ixv.
- Pei n, 98.

wild, of Europe, Ixv. 
Catadrumus, xliv. 
Catascopusi xlii. xliii. xliv. 
Cutoxantba, xlvii. 
Ceblepyris, Ixxvii. 
Cebrvonide, xJvii.
Celerio, I
Centropus Sirkee, Ixxviii. 
Cephalotes, xliv. 
Cerambyx, xlviii,
Cerceris, xlii
Cereopitbecus ladiatus, lx.

— Aristotelus, Ixxii.
— a.xis,lxil
— capreolus, Ixxiii.
— Dama. Ixxiii.
— Dodur, Royle, Ixxii.
— Uuvancelll Ixxii.
— elaphoides. Ixxii.
— elapbus, Ixxii.
— equinus, Ixxii
— (fossil), xxxi.
—'  Hippelaplius, Ixxii.
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*C«nrus Itiuwa, Ixziii. 30.
— Sumner, liocv.
— Wallicbii, Ixxii. 

'(Jerthia Goalpariensrs,

Certhiads, Ixxviii.
CeConia comutt, lii. ztirii.
• -  Roylii, li».

— acuteUatk, xlvii. 
Cetoniade, xlrii.
Clitradriue, Ixxviii. 
Cherotherium sivalenae (foa-

eil), xxxi. 
Chatophom. xlii.
Cliakors, 36.
Chanjrra. Ixxri,
C hange. Izzri.
Cheetah, Ixv, Ixir. 
Cheiroptera, Izvii. Ix. txi.

— frugivorous, Ixi,
— inaectirorous, Ixi. 

Chicktirra, Ixxiii.
Chiru, ixxiii.
Cliitwth, IxiiL 
Chiaeoiua, xlii. xliv.

—' nepalensis, xliv. 
Chorion, xii.
Chowry ox, b8.
Chryaomela, li. 
Cbrysumelids.xlviii. I. xl. li. 
Cicada, 30.
* — aulphurea.liv. 
Cicindela, xii.

— inaritima. xii, 
Cicindelids, xliii. I.
Ciconia AuBtralis, Ixxviii.

— leucocephala, Ixxviii. 
Cilienum, xlii.

Cincloaoma leucolophum,

— melanocepha!uin,lxxvii.
— atriatum, Ixxvii. 

Cinnyrids. Ixxvii.

Circus, Ixxvii.
— cinereus, Ixxvii.
— palliduB.lMviu

— variegatua, Ixxvii, 
Ciatela, xlix.
CUvina,xlii, xllU.
Cleridte, xlviii.
Clythra, xlviii.
Clytua, xlviii.
CnoduloD, xlix.
Coccinella, li.

— T.punctata, xlix. 
Coecinetlids, xlix.
Coccyzus cbiysogaater,

Ixxviii.
Cochineal, 334.

— Grant fina. 234.
— Bjlveatra, 224, 

Coleoptera, xiii. xlix. liv. li.
— aquatic, xlv,

Colias, I.

Coliuris, I.
Collurio erytbronoiua, Ixxvii

— Iltrdvrickii, Ixxvii,
— I.ahtora, Ixxvii. 

Coliuris, xliiL 
Columba Cambayenais,

IxxyiiL

— Meenali, Ixxviii.
— tigrina, Ixxviii. 

Columbids, Ixxviii. 
Colymbetea, xlv. 
('oniorostrea, Ixxvii.

Copridr, xlvi. xl, lii.
Copria Isidia, xlvi.

-  Midi i. lii.
— Molussi ,
— yiiheeius, xlvi. lii,
— Sabieiis, xlvi. lii. 

Coracias Beiigalenaia, ixxv

Corvid*. Ixxvii.
Corvus Corax, Ixxrii.

— spieiidene, Ixxvii. 
Cocynetea ruiipea, li.

— viohiceua, li. 
Coasyphus. xlix.
Commix FentaJi. Ixxviii,

— textilia. Ixxviii. 
Crebronidc, I.
Crane, 30.
Crex puailla, Ixxviii 
Crioceris, xiviii.
Crocodilus biporcatus 

•(foBsiO xxxi. 
CryptocepliaUis, xlviii. 
Cryptolopha poioeepbala,

Cucuica (fosailX xxxvi. 
Cucujida, xlviii.
Cuckoo, 11, 30.
Cuculid*. Ixxviii.
Cuciilus Canoma, IxxvUi.

— fugax, IxxviiL
— Ilimalayanus, Ixxviii.
— sparverioides, Ixxviii. 

Curculiooids, xl. xlviii.

Cursorius Asiaticua. Ixxviii. 
CybUter, xlv. .
Cyclaa (fossil), xxxi. 
Cyclosomus, xliii. L 
Cymindis, xliii.
Cynips. 345.
Cyntbia Cardui, li 1. liii. 
Cypeelua altinis, Ixxvii 
Cyrene (fossil), xxxi.

Dacne, xlv.
Deer, Ixiv.

— hog. la.lxxii-
— barking, Ixxiii.
— fallow, Ixxiii
— musk. Ixxiii.
— red, Ixxii.
— Sautner, Ixxiii,
—  spotted, 13.

Peilepliila, I. 
Deltbyris(rosai)), xxxvi. 
Dendrocitta, Ixxvii.

— vagabunda, Ixxvii. 
Dentirostres, Ixxvii. 
Dennaptera, liii.
Bermesics, xlv,

— lardariuB, xlv. li.
— Vulpinue,xlv. li. 

Bermestids. xlv.
DesdVa, xliii. I.
Biaperide, xlix.
Bicoelliihe, xliv, 
Bichroiiocephalua, I. xlvii. 
Bicrurus llaiicasalua, Ixxvii. 
Digitigrade Carnivora, Ixiv. 
Bineutus nepaicnsis, xlv.

— politus, xlv.
— apinoeus, xlv,

Biopsia, lii.
Biptera, I. lii. liv. xlii. 
*Dirhinue Himalayanus, liv.' 
Diatrigus, xliv.
Bog, large, 38.

— Pariah, Ixvi.
— Thibetan, 41, 42.
— wild, Ixvi. 20, 31. 

Bolichus, xliv.
Donacia. xlviii,
Boreas, Ixxiv. Ixxiii.
Borylus, lii.
Urypta, xliii.
Bryptidisi xliii.
Buck, 43.

— Rnglish, 11,30. 
Dyschirius, xlii.
DyseoluB. xliii.
Diticids.xiv.
Byticus, xiv.
Bziggetal 43, Ixxi.

KIsphrus, xlii. xliii. xliv. 
Elater, li.

— cetiosus, xlvii.
•  — Cyanoptems, 1y.

Elaterids, xlvii.
Elephant. Ixx, 12.
Elephaa Indicua. Ixx. 

..^rimigemuB (fossil),

Elk. 31, Ixxii. Ixxiv. 
Elupiionis, xlii.
Eo)berig,a, Ixxvii.

— cristata, Ixxvii.
Emblem of eternity, lii

— of fertility, lii.
Emya (fossil), xxxi 
Endomychus, xlix.

Enicurus maculatus, Ixxvii. 
Plntellus, ig, 30. 
Entomology, Himalayan 

cliaracCer of. 1.
—  Indian, character of, li.
— of the llimalnyas and

of India, bythe liev. 
J. F, Hora, xxxvi. 

Epaphius, xlii 
F.pirinus, lii. xlvi.
Epomis. xliv.
Equus Hemionus, 43, Ixxl

— (fossil), xxxi 
Erintceiis cullaris, Ixii.

— Grayii, xiii.
— indicua, Hoyle, IxiL 6,
— spatanguB, Ixii. 

Erotylid*, xlv.
Erotyliu, xlv.
Eubiwa I’lerippua, 11. 
Euchlora, I. xlviJ. 
Eudynamys orientaliajxxviii. 
Eumolpid^ xlviii. 
Eumorphus, xlv.
Eunectea, zlv.
Eupodina, glii,
*£urylaimus Balhousise,

Eurynotus, xlix.
Evestbetus, Iv,
Evania apijendigaeter, 1.

Falco Chiquera, Ixxvii.
peregrinua, Izzvii, 

Faleonidte, Ixxvii.
Felis, Ixv.

— Bengalensis, Ixv.
.— Caracal. Ixiv.
— Chaus. Ixiv. Ixv.
— Erythrotus. Ixv.
— (fossil), xxxi
— Jubat^ Ixiv.
— Leo, Ixiv, •
— Leopardus, Ixiv.

— Moormansis, Ixv.
-9  Nepalensis, Ixv.
— Pardua, ixiv.
— Viverricepa, ixv.
— Vivertinua, Ixv. 

Feroniadae, xliv.
Rre-fly. 11.
Fishes, fresh, water, Ivii. 
Fisairostres, Ixxvii. 
Ftiea-UUster, xxxvi.
Florikin. i3.
Fly, Orange, I  
*ForSculamaaopyga. liii

— micropj^ (errotc
sculptoria), liii.

Fox, Ivii. Ixvi.
— Bat. so.
— flying. 30.
— iiinmlayan, so.
— Indian, ixvi.
— Hill, Ixvi.

Fowl, jungle, 31.
Fragilis Gracula. 43. 
Francolimia vulgaris, Ixxviii, 
Fringilla Rlit^ochroa

Galleruca. xlviii,
Galleruoidc, xlviii 
Oallinula, Ixxviii.

— Javanica, Ixxviii. 
Gallinule, purple, it- 
Gallus Bankiva,Ixxvii,

— Sonnerati. Ixxvii. 
‘ Garrulus bispecularis, so,

— lanceolatus, 30, Ixzvii.
— leucolophalua, Ixxvii 

Gazelle. Ixxiv.
— of F.gypt, Ixxiv.

— Brahmince, 37. 
Geniates, xlvi 
Geometrids. I.
(ieorychua, Ixvii,
Geotmpes, li, xlyi.

Geotrupids. xlvi.
Choral, Ixxiii.
Gibbon, Ix.
Clareola orientalis, Ixxviii. 
Glow-worm, ao.
Gluttons, Ixiii.
Gnats. L 
Goat, 42, IxxTL

— domestic, lixvi.
— Shawl-woot, 38,36,37,

42, bexvi.
Goldfinch, 8, 38,42. 
Goliath!, x l 
Goliathus, xlvii.
Goliatidae, xlviii 
Gonepteryx Rhamni, I. ao.

GnIlatores, Ixxviii 
Grapbipien. xlii. 
Grapliipteraa, xliii.
Grouse. 37, 42,
Giyllids, I.
Guckur, 43.
Guinea-pig, Ixx.
Gulo. Ixiil

— Xepalensts, Ixiil
— Orientalis, Ixiii. Ixiv. 

Gurkur, 37.
Gymnopleurua azureus, xlvi.

— cipicola, xlvi
— ainiiatus.xlvi.
— splendens.xlvi. 

Gypaetlfc barbatus, 34, Ixxvii. 
Gyrinidie. xlv.

Haematoroia undulatos,Ixxvii. 
Halcyon smymentia, Uxvil 
Halcyonids. Ixxvii. 
Halicetus, Ixxvii

— PoiidiceriantD, Ixxvii. 
Halictus, xlii.
Halticean. xlviii 
Hare.lxix. Izviil 37, 4>-

— Alpine, 33.
— blacknecked, Ixviii.
— common English,Ixviii.
— red-tailed, Ixviil 

Ilarpali. xlii,
Harpalids, xliii,

tflirpalua, xliii.

I l ^ ^ o g ,  liui.
U re te r, xlix.
Ilelictes mocchatt, Ixiii. 
Helix (fossil), xxxi.
Helloo, xliii.
Helluones, xliii,
Helocerata, xlv.
IlelopidiB, xlix.
Hemerobide, I. 
He(nipo(liuanigricoUia,1xxviii 
Hemiptera, I 
Heron, 30.
Herpeutes, Ixv.

— Auropunctata. Ixv.
— Edwardsii, Ixv.

Ilerpestes Griseus. Ixv.

Ilesperophilus. xlii. 
Heierocerusxlii. 
Ilcterometa, xxxvi, xlii. 
Heteroptera, liv. 
Ilippelapbus, Ixxiii Ixxiv. 
‘ Hippobosca maculau. liv.
* Hippopotamus sivalensis 

(fossil), xxxi. .
— angustistrictua (to«»il).

Him, Ixxiii
— female. Ixxii- 

Iliiundinidw, Ixxvii.
Hirundo erythropigea, Ixxvii.

— fllifera, Ixxvii.
Ilispa ̂ narek, xlix. 
Hispid*, xlix.
Ilisterids, ziy.

Hog. wild, 20, Ixxl 
Homoplerat liv.
Hooloc, Ix.
Hoonu >n. lix.
Hoplla, xlvii.
Horses, Ixxl x il  
•  — (fossil), xxxi.

— improved breed of, 11.
— wild, 37,43.

"(f«»a).xai.
— vii^ta, Ixiv.

— striped, Ixiv.
Hybosoroa, xlvi,
Hydaitcu^_ xlv. 
Hydrophtlids, xlv. 
Hydfoporua, xlv.
HylobMes Scyritua. Ix. 
Hymenoptera. I. xlix.lil liv. 
Hypbydnis, xlv.
Hypsepetis, Ixxvii 

—- I'atroidei, Ixxvii. 
Ilystrix Cristata, rar. I.euca- 

rus, Ixviii.
— (fossil), xx.xi.

Ibex, Ixxvi.
Ibis religiosa, 11) Ixxviii 
Ichneumon JavBDese, Ixiv. 
Ichneumimid*, I

Inaectivora, Ixi.

— eoprophagoua. xl.
—■ figured in I’lates 9 and 

10, descripcions of 
b y j.  O.AVMvwoon. 
^aq.,F .L.S ., liii.

— causes inSuencing dis
tribution of, xxxviii.

— — get^phicaldiairi-
butioo of, xxxvii. xll

— influence o( moisture

-  temperature on.

— phytypbtgoua,xI.
— phytyvoroua.xl.
— proportion ofin tropica.

xl.
— range of, xii. 

Inseasorea, Ixxvii.
Ips, xlv.
lOra Tipbia, Ixxvti.

— cafer, Ixxvii.
— melanocephalua, Ixxvii.

Jackal, Ixiv. Ixvi.
Jackana Chinese, 11.

—■ black, Ixxii.
— hoary, Ixxii.
— red, J.xxi

Jbaral, Ixxiii, bexvi.
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Lagiirui, ball.
{ .a n iru .  >Ir.

— masefckfiiu'dn, Ixxrll. 
X/tmcllEcometr 1.  xl. xlvl UL 
Lan>» KoyliUitf̂

Mtflii AuritiM. lex.
' * - MacnnM, Ixi.

P«Mad*ctfb. 1X3,
-' ihort-uik^ Ixx. d.

Muuiii.i:, lir.
*^ i> lu , Rwiii, lir.

37, 4 ‘-
— 'nAb«c. ixTit.

Many* AroMmp. IxxvtiL
— AtMlorn, Lucriii. 

Mi)forcu«i xH*.
Tliibel, 'xW.

Jtf^luchsiyi (iraiasti* (tofc
(iO.XUl.

Mr^lupus, W. 
’MiwarbYnchits trusvtru.

Ii^ Ji».
MriM, Ixiii.

— Calbirij, Ixiii. 
MrIrphtfpdRi.
Mrt<whi pknunaM, IxiH,
Mrlulwulu. S* itin.— vul«Bri>, xJ«l 
Meiolontliiil»,xh'ii. xlriiL 
3J«lyn>, lU. xlrii.
\ffr«pKi»j. Ixxril.
M cru^ ixxvii

.... UxrM.
— virulia, iolrii.

Mrrujidv, Ixxru. 
'vririiela. xxxiv. I. 
Milvui Onripds> IxXvii. 
.MoU. Uii. .  -
MoilBak'. IriL
MuMl.aA
U onk^. lix. 1$.

— U*ck. 3 >-

• — 'H’xJliAfi; lx. xlriii.
IjAuiiadak xlriii. 
iM opj nim, xlvii.
L mu pyiw, xlvik 
LtruLe, UxvQi.
Lxrk, 31, 37.
L«bU. x'irt.
Lebiailjr. xJiii.
Lrimnins;, Ixrii.
Laoptni, Ixir. Jxv. >s,30,
Lepnlo|iirr>, l i  I. xlii. 
l.«jMOrbyn..liut gangeticu*

(Ibtny. xas.
LpptowuBiu alcr, Ixxrlii.
Lapturitoi xlriii.
Leiiua nixArvIlia, Uriii

— Qidcauditui, brill.

lAcinvxhU
Lieimia. xHt.
Liroou meluitu*> bxrili.
IJanrt, 37i 4*.
I,ion, Uir<6.
Lud'-hurs Cbrrt, Ixzrii.

— isalanurcpbBla,lxxvi!.
— niaoria, Ixxrii.

Loai^oonw*. x!. xtviii.
L^iiophorar IinpxyaniM, 94,

96k 41. UxviL 
[Aiouiidai, xlri.
'I.Dftmu Luoiler, ir.
Lurkur-biirlcar, Ur.
Luiein, txix.
LŴ OOT. Ilx.
Lucra (KlniU, x c i.

— K»ir, livl
—  l.rpti»yx, Ixri.
— Yulpria, Ixri.

Lynia, xlrik
, Lynx, u .

— P«r»Un, Ixiv.
— ml.cand, Ixir.

I.yttt gipu. lil.xlix.
Mxnriw .Mleana, 31.
Maha. txxil.
.Mklarbins, xlvii.
Mtlomdennala, xtrii.
NamnixJ. Irii, ^
MammaloKy o( the Hiiualo-

yaa, Mtnioir on, by 
S  Wm. Duixar, Ew ., N’ahoor, Ixxii,

,Seo. Zool. See., Ivi, I Nebria. xJu.
* — Ubaal*yan,ae)iltomo .S'ebriadc, xlir. 

W [hat of tlw worU, I Nccrodaa, xlv. 
IHil. Neeropbaga, xli

a of inibnmeion.

NolaphhxiiL 
Notrrta, xJv. 
K oth i^ ilua , xJtL 
NuKuute, xUx.

‘ Nyetrrilxa, fly,
Nrrtionili Anibcr<tlana,

Iciiil.'Kympbalid̂  lui.
Nyoul, IxK

Oii^aoptona, xli’. 
OliMvpbaa. xltv. 
Omaarna, xlii.xli*. 
Oiaaiy<u>. xML -
Omphra, i. xliii. 
OaiiKcHuB, xlri. 
OoCbophiiKVa, Iv.xbi.

<V :̂4
- Pbano

— (fiNiil), x n i. 
Afordt'llUo, xJix.
.Voriu, xliii.
Mormiriycu, xl'
MoaeliiM ir~

Motaciila fl.
Dukhuncnnia, Uxrii 

Uottat. IW?.
— field, Ixviii.

Mule, of navrllera, 4».
Ixv.

.VunQae, ao.
Miutai'g. UtI
Nua Deeuinaona. txriUxriil.

— (fcvail), Ib.ti. •
—'  gvtiitcos, Ixriii.
— n*j»0fira(ni9. Ixviii.
— ntriwmer, Uviii. 

MU'ca, I.
i hfwrirajia. Ixxvii. 
-ijnacieapltbat Ixxvii. 
afpwipKa laciira. Ixxrii. 

inrinopa, Ixxvii.
— Pamdbii, Ixxvii.

Murk, lO.ixxk
— Til>etan>'4l.

MnahattU', Iivil. 
Mprtflie^ixt. 
HnaUlBtkTiftula, liv.

— aa*|yi''!vii. *>.
— Kathiab,lxr.
— lanigen, Ixri, •  

Myeieria,
Mylalit)a.xljx.
Myofihoriae VepaM-iiaU,

Ixxrii. . .
— Trainiilekii. huvii.

O ^ lrub . xlii, xli.x.
Opboui. tlti,
Ophonm, xliii.

— pnhcKMa, xlii.
Orinlc. 11.
Oriohii auiauai bxvi).

— metanoi-rpbalua, l.xxri'. 
I Orphiiua. xlri.
I  OriboponitK. Hi. xliii.
J Orthuiptera, I. hv.

Oryvre*, xlrl.
OaatiH <i|>inuloaa. xlii.
Otir aurita. 12, Ixxviii..

— Bcngalenriti, i i.lxxvui,
—  Ixxrui 

Otux BaofpilcaaM. Ixxrii.
— Braebyoioa, Ixxrii. |

O iten,Jtvl. 11. I
Ovu Anmoa. Ixiri. 4a. f

I —  Mwonon. Ixxvl. I
— Nalwor. Ixxri. !

- “  tn̂ vlapb̂  Uxri.
Ox, Cbowry, 9*-

— Indbii, Ixxri.
Oxyri’itmn, xtHi.
Oxo'iia. xliiii 
^chyiknnau, ixx.

— (fuaai!),xxxi.
Baetolua. xlri.
i’alnx/riiia Alexandri. Ixxriii.

— fiaricollari'..L)iKrui.
— Kbuliropn, txxriir.
— ton(u4tua. Ixxviii. 

PaludiJifi ifoaall). xxxi. 
Baaag>eu<i dir>
Panthtr, Ixiv.
■Papbia lUraleeltta, liii. 12.

,Papili<5 Kpi

Pavo '^& tua . 76. 
lV .r:« it n . »».
P e d l^ x i i l  - 
I*r4t3 ,  tain- 
L’eteranua OnoMttaiui 

Uxviii.

I’riioaiiiii#, Ixxviii. 
Pelonu, xlir. 
Paotafoan. I.

I liaaie^liaiu  eaataix-iia,
Ivviii.

PIUMlieunii'i prinetpa, Ixxvii
-  ^r îM.lxxru. 

Z1ix>nieiiiaa(reu. IvwU.
- <9>riil'Oc«ehiila. Ixxvii.
-  I^nuilia, ixxrii. '

— l«(icor<‘plitla,bxriL
I’halapvixnx iavauiuiir.

I Pint! a CyoBiia, 3«9, 8»n,

Iriii.
ItfMCOtlu.’] el<'i>hxiitoid«t, 

xxxi.
f  xxri

JU*WUll̂ ,.WVL

keel-h'luu, Ixxlii. Ixxir. 
Neoptinui Perenuptmu,

Nceropbomi. xir. 
Noiirgptara. £a>t«n. I. 
Nl|idulid» xlv.

— Marbaon. liil. I. IL 
A^iilioiildax liil.
Papio Aseameiisia, Lc.

— tbraiie, Ux lx 
Para, Ixxii. '• *  . ,  
Pararloxuri, Ixlv.Ixr. 
Piredoxunii, b r .

— Bonlur, Ixr. biil.
— ilireutu*. Ixr.
— Luii^snii, Ixv.
— I.arvatua, b r.
—  Nepdlrdsia, Ixr.

Parra SiiicasU) IxxviUr 
Partridge, 37. 

black. >7.
pvy. 37.

Parua e ry(hrocephalii>.lxxvtL
— DotaonkipiiUB, Ixxvii.
— monlicolns, Ixxvii.
— xancb<veoye Ixxviu 

Paa«lU», xlvi.
Paoter doneiiticai Ixxrii. 
Paator, ixiviL

— MahraKeaiix. bxni.
— pagodaraot, Ixxrii.
— roMuii, luvli.
— Uiatis. Uxrii.

Palnihus. xirr.
(^lustdai, tii. xiritt,

3 R

PbaJanta niiUoa, 11.

I’W ianide, IxxvM. 
Pbuiainia alborrivCattia, 

ixxvffi.
/— leuruiKiCM, i i .  20,

— ftrniv<*i aty la riii.
— atutfii. Ixxriil.
-• Wallichii, 24. 4a, 

Ixxviii.
PhoexMlx. 113, 
t'huvro.'Uxii.
Pliyllocbaria, xlriii. I.
Pica ery(liro^yiea>'lRx'

I Priiiia, UevR 
Pnonida . i . .  xir.i'- 

I Pnooua, vIrHI.
I rtial«ijrrlie*. xlir.
I I'nieeri'la-, xkr. 

I'runaocupMn. xHil. 
PaHiaaioditia, xlii. 
I'veudo-KKia, xjiii. 
lh»(a).bWb. xKl.
PaiCtaciilai, Ixx.....
]*t«oclfti en tti.e , Ixxt, I. 
PUromya, Albouiger. iwn

— iniignii'er., Ixvlr. 
PteroidO, U.

— <lar’miJiu», Ixl.
— Duaiurairri, ix.— f.dvfanbit U. ,,
— li'iKocepbMiaarJx. 

Mexliur, It. 
paixirepliaiiia, xi

‘ — pnlaphiwx, 1x1.
, — |>)-rUuroi>a,Jx,Uk
I — rubicollia. b .
I — lail-loa, I*.

Ptlni<la>. xlrlE 
'Pyrortiiayxllx.

I (iUbilramabA lix.

RaiU, 11.
I lUl'iila. Ixxn.i.
, lUIJuii a«}UMti. 'ir, i l l
I ItaaiB.llgb(iii3, xH.' Sapiureslxsni.

90. *4.

Bk. Uii.

— vaxabiinda, -to. Ixxrii.
Picidc. Ixxvii. au.
Pirui. P?WJi*nv«i ..........

— . Bi4nni>rori« DtXfS'-t
— ItinMluyAnm, letviiii

— Norway, bvii,’

KatvA Ixbi. Txir. 11,
I Uato.lxxB.

,Ixxriil. I ^ tK l 'i i  mejliT«jttmt,lxii.

— Malaccenri*. hxviii.
— N»pBleiiair,*xxvih.
— S b^ i, Uxrlii,
— SguamatBe, txxriii.
— Streouua. Ixxviu. 
leris hypuniia, 11,

PigeoB, b>M,37.
. -  grem. *•»

Pika &beriair. 3 > ■ 2^  37, IxU 
Pimrlta, xlia. li.xlii. 
PiiDClia^ xlix.
Piprida, Ixxrii 
Kteea (lbat,ll>,xxxi.
Pitta Brarhyvi«.lxx>u.

Sgnorbir (fuiwilX xxxi.
Btycn|.iB, xllx, 

PfaMyoK-top^ xliii

Plat^niK, xlir.
PlecUnpienia meUnotua,

Ploceu', Ixxrii.
— PhUippeurtf, IxxviL 

PoJontU, l.xitui.
Poeciliix-xlir.
Pogofluv- xiii' xHT'
Pogimid*, xlrr.
Puk- cat. Ixri.
Poiyumii. 'a , xHi. 
PcKnatorhintiB aiythrogynyB,

bxriii

Ponda. L 
-  BfBMiek, au 

Bipillia. lit. xlri/.'
PotcupiM. Ixriii tot 
Porplit no byacintbin U3,

uIl ' i
4.41.;ll>32. I

Raya'/
HodiiriBH. 1.
Reech, US. Ixir.

Iteinbiix, xlir.
Rrpiilra, Irii.
Keiitilia (ft>sail>, xxxi. 
KmnocenritlXT.it.

—  ang»liMnr<iie (fovsi!;.

— Iwlbii, Ixx.
—  siValalwia xx.\i.
— - Uuicvmit, Ixx. 

Rbinoloplii, Ixi ■ . . ' 
Kbipitlura •IbRViincala.IxxM.

I —  lUBasreaitif, Ixxrii.
: Kkodiipa. X
' KbrnebBBa cap«nl|L ancriii. 
i •Jilpiphoea-' IpicaHa, Iv.
I Itodemia, ixvii.
; — (hwail;. xxxi.
1 Roebuck, nxlii. hnor. , 
I Kimmuutia, IxxL

i - holUw-honied, Ixxui.
- - Ifoaaif). xxxi.

S^tn. lii. xlriii.
Sagtidr. xlrrii.
I Sahfak ipringiag, xiii.

I -Sanibra, Ixxil.
I Sapeida, xlviii.
Sa^lium, xlix.
Saaaa,1xri.
.•ialyra, 49.

— nrIaM0r;-lii>i,a4, 4t. 
Saumar. Ixxil. Ixxiii. Ixiiv. 
Saxicota larolor, bxtii.

rubJcotei, Ixxrii. 
Scaiwom. Ixxriil.' . ,
Ocaptm/a, xIKl v ,
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SianhiiH^ xiri.

Srtum« l.olo^h. iKrii.
-  Lokroidrf. Uni.
- PatmfMnr, Ijnli.

Vol̂ XM̂MIWU. II.
— Oiflinufio, lixvili.
' ru<ll«uU,'lxitu>. 

'S<ul«U«ri PuM slk, Hv. 
Sryitmvriilm. ztix. 
ScWmiN.'it, xlix. 
SHcoqiliixttt, xtUi.

Kn(c)^, I

; riH.ixxl.'
I Solipedt (fbe« 111 -

irilit, .|i, lun. 
8kr»w. lodUo, Ixii.

1* tefiHW. Id.
»uxl»,~ni. xltii Mk-wonc. Utr.

— Arlndy. n i’..3J
— I»u«hy- iwo- 

V — TXiiw*. a4*.
nip)». ii\.

SHU (Minwreolrii. hni

I 6|4fm Mi.
I. .

' SjiUiix, ].
I -Spiiortri'l*, xli*. 
i -S|>hgdruf, xlir.

r tb t ^  (fcMfl). rxxi.

SUf M.IvtIl uxi*. 
tinq/hilinUa, li. 
duilintr. II. 
StroetoplMs, ztv 
Bwriui EKfiunUxida. 
^ flo c e n . xItK.

’ .Kucnoxfi, xL 
1 StmiiMn, xlir. 
i Storal<,xIr. .
; Stark, go.
' S t r ^ r .  UxvU.

Soil B tuu . txxvil-
— pMurriiix, IxXTii.

I StraUrionnlK. ItxriiL 
j Sumklr, UxviiL 
I SionnM rulprW. IxxviiL 
’ hugoriih, Ixxii.
, SttKD. iixtii

J* Snrow.Uxlii.
rut*. IxttU.

— lU dktn i.lan i 
^ — tRMCilo> Inru . .

TMtiji. xlr.
T*(jfnl». xlht.
Talpa. Ixti.
TuTun, Ira .
TkKUlin io«w>ccid»lw, 

IzkAI.
Twl. Eivlitl), II.

— aipMlwj a(, so, r̂ Ujiiiondâ  L 
TuwUioaldi^ xKx.
TanrlrU, xiljc.rMi|u(o>tr««>’duTil
Tm»WmuU (fe«iO. xxri.
Tetau tUoiM, II.
T««unHi ((omSI), xx\l. TgtnfMKxirrs, Mk. 
T'-rruaeri^ xlIL 
Tcmo^iJIui, 37. 
Tctnoiriila', IzTTlil.
TtmoB^x. xiix.
T«yi«, L 
Thai. IxxiH. IxxrL 
ThtnM*.xliii 
llirudi,aB.3i. -
ThmoiMnu, zIUi,
llgorilxi*. I\*. I j.it ,«o ,4i.
'rimalii rbataraM, IxxvU.

— Siw)»rfillll, Ixxrii 
'Ttneuta, L
Todidff, IxxfU.
Tertnoids. I.
Totamufuira*, Ixxnil.

— OliH»oU, UnU.
— I^UoldM. luriii. 

TMttopin Hutiogsii, Ixznri. 
TrwhidM. zlii. Mir.
TriKhw, xOi.

I Trietalidv, xlvii,

I ’
> 'l'ii«a«(i>Uctyto, xtlE'
• rnnliouni*,«liv,
> TKoft nekraru, I vxnK.
' Thtiy^fcMiO. xxxi.

toll.- ■OufDkrk, 1uni.
- ErrUmpnCs*. Ixxrii.— pBi-iUptc-nistxxTu.

Ueicom, hxi.
Unis itent). xxiri.
Uxinlirn (loaidl). x n i. 
Cpi«,*Ux.
l/pu|M Kpop*.In«lu.
Crser Bhinac, Ixxvi. 
OritmiM iIUlon1l.  ̂IZiK. ■, ’ 
Unui,lx>l * ,

— Aaiaiinuiot, Ixiii. *
— AnMm icftl. 

IlrtMlinu*. WI.1XW..
— ]abiiau*,lxii. ixiU.
— MaUyiDut, lilL [sir.
— rearibia«*>iziU.
— Xlutk.'llMI*, nil. IxllL

WMC-lrii 
- rfl Veedeock,Ŝ S)i

Xuii>urtdm,xin..

— Aniii>M, liiL— Auduita, i. U. >>1.■— dinUil, *0.

Z*bm , air.Z«ku, Uovl-Zoi^i
” oJ duett.

u C ^ ' ,si tHfaiitruirtaMldto t̂o (NiOn- laeelalafletDa.M
Id, IriiL

tecMrcf*! lixfii.Z}-|imiaek UU.

INDEX OF TLANTS AND DRUGS

l^"AAABtAN AND PERSIAN AUTHORS OV MATERIA MEDICA. ' '

414
20.5

410
312

. 323.}
430

303

200 HaVla 
B tkla mieree v. Bakh 

kc^t«c 
Baiuagoo 

180 Dan 
Burdee 
BurLook 

.Birunj 
Bust katooim 
BieLaaek 
Bis&ij 

Bual
Boa] al kop 
Butitni 
Baleiiatn 

Bulkiot
Bullno t a l EQulik 

Buldi-li, V. M yrobolans

l5ljj261 T'lrtfrak 
Urauiiteea 

166 Afeeoon 
^ \ j  1183 Akblua 

186 Akutmookt 
302 Akk?lalj^y>ul 
109 Akteel al mulik 

0 ! 12<H Aloo'
Ambtu'lutree 

271 Indeijoo 
^̂ Ĉ |22O.230 Aneewn 

f ' -  J-u*383 Aoehba
Jp ]̂372 E«»a

' 1̂
260 Baboonuj 
229 Badiaa

tlAuJl Ir^  68 Bndian khutoi 
..AAj 231 Banud

4.1̂ l3.*ljG4 Aargheear. Bcrbeny 
I Ebenua

\^\j\

J-lJl

362 Ubhul 

362 AUkool 

82,40 AdC;* 

130 Ooturuj 

214 Aaul

j!1i229 rjm oodT . Aneeaou

229,230 Ajaroia

271,272 A?atakee^7r

Izkinir 
319 Irak 
419 Aruz
140,141 Azad i dnrttkl)t 

318,319 ItTanakb 
393 lakcet 
231 Ooahk 

439 Ooahoeli ^

    
 



^24aSttkkur 
r,27G Sukkur al sehur 

f  Suleakbw’
420 Samak 

186 Son;i
2 4 2  Sunbula
—  bunbaljikuliee 

»■ ■ — SiutbuJ roomee

—  4 Simbal fanee 

352 Sucdroos 

385 Sorlujau

379 6oauB

68 Shah:uroj, t. MVMf of Oi 

346 Shah boUnot 

4!9  Shaecr 

264,194 Slieefkiaht 

389 Sibr 

^902 Satur 

S03 Sudbnrg

JU-

J-i-
V i J ^

!n»ki^y,U
lU

.  .  ^

259 Taleesfur

427 Tabasbeer

250 A kurknn U /^ U *
200 Adus

383 Aoslibeh

351 Aluk

178 Aluk ool unbat y . ^ u j i 6
288 ~&fbb ul salib

171 Aod -V
440 GharikoD, v. Ayapo.ov isyiijLa
323 Ghasool

344 Ghurb

414 F a ^ r

214 Furas

IHDEX OF PLAi/TS AND DHOOS.

Khjrbuk nswod, t.

^  Hellebore.

l4 i ,  186 Khumoob

338 Khiroa .

66 Kbosh khosh
369 K lnayst al itb b

369 K hnsjat a! kuib u JU ll

204 Khodch ^

368 Kbolinjan

70 Khiieree

180 Dad murduu,

325 D ar cbeenee 

63 ,64  D ai knid

2 0 ^  Dartnea '

419 Dukhuii 

344 Doordar

271 Dufle J j j

315 Doolb w J j

195,393,400 Dam al akhnain^^j^U  ^

344,350,351,356 Deodar

351 Ratianuj 

229 Kazeeanuj 

314 Rasuoa 

316 Rarrund 

302 RihaD

330 Zorlwund 

419 Zurut

372 Zairaa ~ ^
351 Zifb-hitub ,,
353 Zucgibeei 
36? Zuetoon

U j
ijjlj

uWj

^ J i

■ ^  
oL>

jX^
Jj-

■ ' ■. AT*

240 Boon 

280 Bunj 

346 ^Knduk 

74 BonuCniia 

334. Bhani'

206 Bi bee 

47 Biah ,

279 BenjR

271 Papeete 

3Uk Peelw)

308 Toorbiid 

194 Tonqis

194,214,267 Toor\injbeea 

50  llrjrak  

184 Tuah meezuk 

397 Tamr :<-■■

339 Tai.bul ,

179 TuuteKtik 

337 ^ ,

Imorut al asol 

214 S u n m t al toorla 

393 SoiD 

420 Jawurus 

231 Juwaaheer 

49 Judw ai 

2QQ Jowz bI kne 

323 Jowa boa

280 Jowa masil

349 ,322  Cbilgoza 

383KChob Chcaee 

149 'H aj 

302 Haaha 

144 H ub a l ban .

326 H ub al ghar 

308‘ H ub al nil 

247 Hnrahuf 

155 Karmala 

261 Husaea al jawee 

03 ,64  Hoo4tz 

2 f3  Htuna 

419 Minteh

■

I

• ^
\J ^

' S '

■H? 

Joj'' 3 iy

JjjjUS

jiA '>

V ,yr

-
U\s- 

. w»-

y,jX-    
 



472

130 M:trse«Bl.n - 

'21 Mazricc 

lt>;.2O0 Mut>;: 

:7o M un

INDEX OF PLANTS AND DRUG»

j 2 ''.'i Kim)

' 70 Kurnnb 

I 231 Kirwitt 

i '229 fvia»‘(» h

i7 'i ?igch r  /* .32.4 K iw U ^  ‘ 264 Kawiud
84 Mooihk dsneh Jlilj Khialu bur khialit, c - l f ' /  Ig2 ClfS

306 -Miblimuh 101 V. Helicteres 78 Kunutphul
ITS Murtbkee, t .  M-u-sUc 148 Kiahmiih ; 300 Kuxt

:»M M m  „ iy* 441 Kuniu 360 Ku»t shwern

176 Mou<)l 1 20t) Kiiuisanw, v. Pe i; 360 Kust hmtk-e ,^ j_S  Wr

400 M oU l J V 229 Kumoon 1 278 Koib

-Mueri Phu' 177 Kooiklur 278 Kusb ol zarireh

e * ’

Gaozu)>aii

ffuj-pippul
Ouz

Ouzmijlytii 
G''-)l i pifl.t

V\,„ i

,}0* l i i ly o r

V47 Hu»ibt

■ 164 Lrdiro, liariftnuin 
UbTa 

-01 Luobun 

-’7) Lmsu al asaio I 
'  194 L-Wa

2j i I Lodh 

,\) 63 Lof>fyon 
1 63 Logkjon

JL—

;
—

w
l.'y

■j^y

8 6 j Kutn 

.:>4 Kiimub 

i.'40 Kiirfjw*
16S Kat 

•1"9 K uvf 

-M7 K-- !■»
Kafo"’. rampbof 

‘>7W,-2>W Kskiiuj 
" Ivahalv'h 

K.libfr, 1 
%

!*2 Kill on 

10J Koi^ipi 
' .100 Komu 

^*29 Kurufs 

146 Kurin, v

. Captr

Grape t

u>

S  ■

• . f ,v

In l..t GvopraJ Indw., 4 v  name* of the  natural r*mil>w trea iodo f are in ‘‘mall CapHale, aud a rop rerrdodbytlic  ii.unlx-r ufOw
• aOiMl order, for th e a A c  o ire ie re n c c to tlif  T»bU- ui Contgnu. T he number* after the narnra refer to  pngea, tlw ftr*i "ftcr the
• e itert indicating tliat, at w hirli i t  i* treated o f ;  the •«<?* are cither inddetrtal or l e -  i iu p A n t .  The word* in lln lic ' are 
.^ tb «  foreign or ua ti\c  turnie*. oi- »ynonym». T he Roman figure* reCer to the lnt»«ducU»r'- riiooa, and the  Arabic hrtJte
’tou.T.i'-l part of theW ork

A * preci ding a word indicate* tha t tlie p lant or subject r r f a re d  to  U figured in ibc V.c \ .
' f  he Im kxc* having been, in manycaec*, prepared frwn pranf sheet*, t f t w  e rro ^  will lie Jonnd in tlw numbering. scUlnm, how- 

iivc;. ♦ fl in g  n page, except- in  the r. fcrtiir, 5 to the C f  AgfcaJ and Mctci'.-i h g , ,-l iwuii, wluTethey \u « M U ie d ’l'j  the lodr* 
-omplfted p rc 'i )u* to th is ep a n *  bruig act up in *hi-rtn, the  p ^ ln g  o-'-whicli, the note* bt the end of t’’- ■ !jKr.»ue- 

Vh-̂ n, ( <u.-airung rm m l Infimnatlon from M r. Vigiio and D t.'T iJconcr, materially alvr- I  'I  he MrteoroV-.gv now c*«iu.ietRV» at

Tin; KKu. ;i
■■'V.

r cm J».0 /
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