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ERRATA.

Page, 16, in the lithograph of the N. E. quarter of the globe, correct Cold zone into Wintry zone.

Page 24, lithograph of W. to E. section of Burma, correct (at right-hand side) tropical, subtropical and
sub-temperate zones” mto,regions.

Page 33, line 28 from above, read tree-stems for " tree restems." -

Page 37, line 21 from below, Tead Acer isolobum for Aceri solohum.

Page 43, line 8 from below, read derial goshts for spokes.

Page 73, line 17 sgq. from above, should be corrected to the effect, that steam-rollers are already largely in
use in the tea-districts of India,

Page 76, line 16 from below, omit the Chinese tallow tree, which is a leaf-shedder and thus unfit for the
purpose indicated.

Page 86, line 14 from above, read wiped for whipped.

Page 92, line 19 from above, omit the words: " on a peculiar soil, asin its prevalence or better growth on
such soil."

N. B.—The nomenclature of some of the plants mentioned in this Report is to bo changed as follows :—

PsiloUum = Morindopsis; Pterospermum fuscum = P. cinnamomeum; Garcinia cowa = G. Kydia ;
Stmecarpus heterophyllua = S. albescent; Hiptage arborea = IT. candkans; Melia Toozendan = M. Bir-
vianica; Lepisantlies montana = L. Burmanica; Desmodium reniforme = D. ohlatum; Tollinia tectonum
(toak grass) = P. micrantha; Otosemma macrophylla = Millettia extensa.

U. B.—For further corrections see li»t of errata at the end of appendix B on payc.'JS and of appendix E
on page 34.




PRELIMINARY REPORT

FORESTS AND VEGETATION GENERALLY

PEGU.

By S. KUIliz, Ksij., li"TAMsr os SPECIAL DUTY.

IN submitting this report oil .the vegetation of Pegu, with special reference* to tbo
forests of this province, | wish to. remark, that | did not consider it necessary to go into
minute botanical details. Nor, indeed, wonld time hare allowed me to do so; for it isquits
impossible, in a few months only, to arrange and name oarefally so many spoeios of plants,

(ahout 2,200 species of phivneracUP) as 1 have <o(>]m=<l in Pegu. Consoquoutlyj the
determinations of most plants r:ferred fo in the following pages, ore hand and eye determi-
nations, of com] 111 «:!lively little &-ientific value. My present object has beeu to draw up only

a general sketch of the vegetation of the country.

Nor baye | fully brought under review the many agencies that co-operate in the modi-
fication of vegetation, such as exposure and physical configuration of land, the influence of
greater masses of elevated hill.ranges in connection with geographical latitude, that of winds
and of the neighbourhood of larger expanses of water, or the influence of temperature, of
subsoil, moisture of atmosphere, the. intensity of solar radiation, &c. Nor am | able to
iliswias here in a proper way such an important, question as the influence of chemical com-
position of soil and subsoil upon the presence or absence of certain planta. Although | have-
collected a lair amount of material in this direction, it will tftko a good deal of time before
the ehemioa] analyses of the specimens of Bail collected can be executed, without which a
discussion of this question would be simply empirical, and therefore of little positive value.

All the above-named conditions, or as they are more properly called, fat tors, oiFcr so
many variations in Burma, that not only a longer stay in tho country wonld bo required,
in order to come to an}' reliable comduflionB, but the full consideration of all these data
would far exceed the scope of a simple general report. For these reasons | have confined
my remarks to some of tho most isipamthnin (crusting questions connected with tho
distribution of plants; and these | have treated us briefly as possible, only occasionally and
cursorily introducing matters of :i more scientific character, which may possibly interest
forest officers of a more inquiring turn of mind.

| have treated of such questions in the present report, because there will be no opportuni-
ty to discuss tlivin in my forthcoming book on tho forest trees of Pegu, for tho ofliciul instruc-
tions beibre mo do not include the introduction of any other information beyond a description
of plants important to foresters, und a practical treatment of tho forests, cursorily reviewed
aso in thifl report, under § 8.

A proper practical review of tbo different varieties of forests will be given in my book,
after the whole of the Flora of Burma has been worked out; for only after this has been
done will it become possible to give reliable scientific names of the trees, and to hsro them
accompanied by vernacular names. In the meantime 1 have given hare -tich a practical
aingpeotus of the Pegu furests aa above described, introducing in it only such Burmese names
for trees, &c., as appeared to ins tolerably trustworthy.

1
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The present report may, therefore, be divided into the following sections:

PART | —GENERAL REPORT,

A.—GENERALASPECT OP THE COUNTRY, ITS GEOLOGICAL FEATURES AND CLIMATE, IX
CONNECTION WITH THE FLORA.

§ 1.—limits of Pegu as defined in this report, with a short topographical sketch of
the country.

§ 2.—Geology of Pegu as far as connected with the flora.

§ 3—Climatological notes on Pegu.

§ 4—Brief review of other conditions that influence vegetation, such as physcal struc-
ture of substrata, &o.

B.—BOTANICAL DESCRIPTION OF PEGU, WITH SPECIAL REFERENCE TO ITS FORESTS.

§ 5.—Position of the Pegu Flora with regard to surrounding floras, and division of the
flora into natural zones and districts.

§ 6.—Digtinction of the vegetation into an original and a secondary one.

§ 7.—Enumeration of the different kinds of forests, & ¢, and their general character.

§ 8.—A brief practical conspectus of the above forests of Pegu alone.

§ 9.—A table of the natural families of plants represented in Burma, together with an
approximate estimate of the number of species growing in Burma.

PART II.—SPECIAL REPORT.

§ 1—Conservancy of Forests in Pegu with reference to soil and elimate.

§ 2.—Utilisation of deserted toungyas, with cursory remarks on timber plantations.
§ 3.—Some hints with reference to the study of the quality of woods in India.

§ 4—Conclusion.

APPENDICES.

Appendix A.—List of Burmese trees.

Appendix B.—General Key for naming the Burmese trees.

Appendix C.—Callection of Burmese names for other plants than trees.
Appendix D.—Lord Mayo's tree (Mayodcndron), a new genus from Martaban.
Appendix E—Communications from Mr. Xurz's Journal of his tours in Burma.

EXPLANATION OF SIGNS &G. USED IN THE SKETCHES, &C.

To avoibl repetitions, | append here a table of signs, & ¢, employed in the sketches that
I have introduced from time to time in the body of this report, ﬂThQ, are all very smpleand
easy, and might be used also in future forest surveys of Pegu.

EVERGREEN FORESTS

_Q_QQ_Q_Q Mangrove forests. HETT  pineforess
28988  Tida foress 22982 orier nin foress
2YOXR¥  yorgre tropical forests O.Quoa  Stunted hill foress
TITET  pamgoves 2232 Damp hill forests
ﬁm Swamp-forests.

DECIDUOUS FORESTS.
AJLLL  swannah foress gt Shetforeds.
Jyief.  Bambgojungle. YYYYY  Eng foregs
YYYYY Lower Mixed forets. XYXYY  Lowforests
LI Teaktrees X2Y?Y?  HillEngforestb.
ITIYT  pyen-kadoo trees — VMMM Upper dry forests.
FEfff Pyen-ma trees. Itfftf  Beachjungle
delthifele Upper Mixed foredts. susene.  Grasslands.

SUBSTRATA.

1 Allwium* 1 soft grey sandstone.
B Diluium. "1  Cacareous sandstone.
/] Older formations, chiefly metamorphlc drata.



PART 1.
GENERAL REPORT.

A.—GENERAL ASPECT OF THE COUNTRY, ITS GEOLOGICAL AND OLIMATOLOGICAL FEATURES,
IN CONNECTION WITH THE FLORA,

§ 1.—Short topographical sketch of Pegu.

Pegu, as understood in this report, comprises the whole of the country lying between the
Irrawaddi, or Tharawaddi, and the Sittang rivers, and extends from the seashore northwards
to the frontier of Ava. Virtually it extendsinto Ava; but that northern portion is not in-
cluded in my present report. It consists, therefore, politically, of parts of Pegu, Prome,
Martaban, and other districts.

Geographically the country extends from N. Lat. 16° to nearly 19J°, and from
E. Long. 95£° to 97°, having a length of about 210 miles, and a breadth varying from 60 to 80
miles. The area comprises about 15,600 square miles, of which hardly one twenty-fifth
part isunder cultivation. .

The Pegu Yomah (so called to distinguish it from the Arracan Yomah or Yeomatong)
runs nearly S. and N. paralld with the Irrawaddi and Sittang rivers, forming the watershed
between these two rivers as far asLat. 18£°. Here the main range divides into two, the one
forming the watershed between the Irrawaddi and Pazwoondoung rivers, and the other
between the Pegu and Sittang rivers. The hill range itself begins at Rangoon, but branches
of hardly perceptible elevation are also met with in the delta: asfor instance, those at Syriam
pagoda and the Twon-tay-Kon-don, south of Shan-soo-gyee. These hills are surrounded on
all sides by low lands, except towards the north, where they expand all over the country to the
banks of the Irrawaddi, as well asto those oT the Sittang. It is a very rugged, but low
range, dividing in all directionsinto numerous spurs, which again are intersected by steep
valleys and ravines. The highest tops are the Kambala toung (north) of about 3200 feet
elevation, and the Kyouk-pyoo, perhaps a hundred feet higher. The average height of the
main ranges varies from 1000 to 2000 feet, occasionally rising to 2,500 feet. The southern
extremities, as well as the parts on the head waters of the Pannyo-gyee and Khayengmathay
choungs, are much lower than 1000 feet. .

The principal rivers, besides the Irrawaddi and Sittang, are the Pegu river, with the
Pazwoon-doun-choung, and the Hlein river. These two latter rivers, and all the streams
that flow into the Irrawaddi and Sittang, risein the Pegu Yomah.

The principal streams falling into the Irrawaddi (enumerated from the north) are the
following:

1—The Paday ohoung with its feeders: the Khyoung Koung gyee (called in its lower
course Bhot-hlyee choung) and the Naweng choung, of which the Myouk-naweng, Choung-
souk and Toung-naweng are the prinoipal feeders.

The Hlein river, is a peculiar river running parallel with the Irrawaddi, of which it has
apparently been some time ago (and is still to a oertain degree) a branoh, in the same way,
as the Hooghly isonly a branch of the Granges The upper part of the Hlein river is called
Myitmakha choung, and has its sources in the low hills of the Jeeome District.—It receives
feeders only from the east, and these are the following:

The Suaylay, Toung-nyo, Myoung, Mengla, Beeling, Thonsay, Okkan, Magyee and
Mayzeles choungs.

The streams that flow eastward into the Sittang, are the Hswa choung with the Theing,
Longyan and Sabyeng ohoungs as principal feeders.

2.—The Xhaboung stream with numerous feeders, as the Panbay, the two Choungmenahs,
Kyetsha, Myouk-nway, Hnget-pyoo, Sean-yay and Thabyay choungs.

3.—The Pyoo Choung.

4.—The Eoon choung, with the Xhayeng-mathay-ohoung.

5—The Tonkan choung

6.—The Yay-nway choung, with the Pean choung.

7—The Bheingda choung.
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8—The Kaulee-ya-choung; and, finally,

9.—The Bhaunee and Kyon-lee choungs, uniting into the Malaka choung.

The Pegu river, running from north to south, receives the Won, Thaymay, K odoo-gway
and Khayasoo choungs.

. The Nga-mo-yeat or Pazwoondoung stream, also called the Pounglin river, with the
Mahooya choung as principal feeder, runsin the same direction as the Pegu river, of which
it might aimost be said to be a feeder.

Thefall of theprincipal riversisinconsiderable, and amountsin thelrrawaddi and Sittang
rivers, between the sea and Prome and Tounghoo respectively, to not more than about 6
inchesin amile.

'8 2r—Geology of Pegu, asfar as connected with the Flora.

When speaking of the geological formations of Pegu in connection with the vegetation,
it must be borne in mind, that a botanist's treatment_of the geological features of a country
differsto a great extent from the treatment of the same subject by a professional geologist,
inasmuch as a botanist has not to take into account all those minute details, which are°re-
quired for fixing the age of the rocks, &c. The botanist has smply to consider the
extent and quality of the rocks and soils which are representedin his botanical district, and to
draw inferences from them upon the vegetation that grows on each of those formations. Only
when he enters into speculations as to'the age of floras, their origin and thelater geographical
digtribution of plants, has he also to take into account such geological disturbances as havo
taken place in former epochs.

The geolofry of Pegu itself is very simple and uniform, for the hills are composed solely
of sandstone, sorted along their base by a broader or narrower strip of diluvium, interrupted
by a deeper ot shallower alluvium, wherever choungs come down from the hills ; and succeed-
ed by the vasUIIquaI plains, through which the Irrawaddi and Sittang flow. It is owing: to
this uniformity i the*nature of thecrocks, that we can so easily understand the distribution
of plants, while the Martaban or Karen hills, &c. offer many apparent anomahea which
can be explained only after more close study.

We have then to consder here the following principal formations :—

|.—Alluvittm, deep and shallow.

2—Diluvium, in the form of laterite, sand or diluvial clay and loam.

3.— Softer grey sandstone, almost destitute of fossils. .

4—Calcareous sandstone, often full of fossils.

|.-Alluvium - The alluvial plains stretch along the principal rivers, for more than 150
nnles to the north, where, at Tounghoo and Prome, they have an absoluteelevatioS-¢

that of the Irrawaddl. isusually agrey stft clay of greater®or lesser TepS* rating often on
loose sand or diluvia 1 loom. Diluvial formations of smaller extent crop ou in varfous local?

The vegetation of these alluvial plains is tidal asfar UD asthe nnif wnfp, « a

lv’

them; passing then into savannahs and savannah-forests, enSLinVnft * |””“e"°‘:’|s

deoresions towar dsthe l0lls the savannr feT eSgiadu tel ntlowT rSJ77*

The presence of Lower Mixed forests may be ascribed to two oeuVes «2 _Z +, st

of the alluwum and to Tefngghbtﬁlrhood of the hills, the lesser depih
effect of de uvizm anpon tation is '+ .

lar ge” m M es from esta themselve © wofold. - Firet, it proveuts a

10 yahidh do teke posesion o thefal, redeing SL'SS™M mE* fikes

L 4
2.--LUuvium.  Tne dijuvial formations stretch nearly all o the hacy «P ti  Peom
Tomah, until they conyerge at the northern extremities of ihe ShTvium,_, V” LA "mme
and above Tou ghoo, wjth tho same form |ons of tho Arr and E ? 2, -
—anmueor les ed ae, v y«J2n tu2ns

i f v of lateriti k
as dt mm‘%m B’Eiomal‘?ltl;:es 5:(}:-!?:1 001kposod of conmr or

&ummt"gnby oi;rmermgmous lIoams, &o. or
fonnationsdonoWouW .butare” with aﬂnnhg ««* the diluvial
usuallybear sthepeculiarlowforestswhich combine the ¢ W fa~ » »1'”"'“’“>d wheh thou
fores  Such is the case epedially along the beg*Tai tL Yomah L ™ 2 2A g}v?fh";;‘snf
down t6 the Pazwoondoung valley near Pounggyee. felatltu y
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The term "laterite, as used generally by foresters in Burma, comprises several
heter ogeneous rocks and soils, all characterized by a more or less ferruginous appearance,
but really connected in no other way, than that they are all permeated by hyperoxide of
iron : in fact, they derive their origin from two very different sources; the one being dilu-
vial, while the other series is the product of decomposition of underlying rocks. All the
laterite along the western base of the Pegu Yomah, and along the Sittang, is decidedly
diluvial, but many laterites on the summits and along ridges of the Frome and Marta-
ban hills belong to the latter olass, which is, especially in Hindustan, largely developed. The
influence, however, of all these rocks on vegetation is the same, or nearly the same.

Laterite is a formation of the highest importance in the variousflorasof India. No
other formation except metamorphic and volcanic ones can boast of such a variety of species,
in spite of its apparent sterility, as laterite. It is this rock that affects vegetation so
much, that the great difference between the floras of Malacca, Borneo, Sumatra, &c, on the
one hand, and that of Java on the other side, is produced. It is also this formation which
allows so many Australian genera, like Melaleuca, Baeckea, Tristania, Lcucopogon, fycy to
spread so far to the north-west, some of which, like Tristania, spread as far north asthe Ava
frontier. If all laterite plants were to be erased from a list of the plants of Pegu proper, the
flora would be rendered very uninteresting indeed.

e From about 12 miles S. S. W. from Tounghoo down to Pegu, no true laterite occurs,
but a yellowish loam, intermixed with coarse quartz pebbles takesits place. Sometimes the
alluvium, here often very light and loose, seemsto rest on the sandstone itself. In such
localities a strange mixture of evergreens with deciduous forest trees (moist forests) hasgrown
up, changing usually into true tropical forests, where choungs intersect them.. The loam
soil of yellowish colour, intermixed with small angular pebbles, is especially developed all
along the borders of the Pegu and Pazwoondoung alluvia, stretching down as far as Ran-
goon. According to its dtiffer or looser constitution, Moist or Low forests prevail on them.

Thegravelly sand soil is predominant in Prome, and not a few peculiar plants occur on it
in the Eng forests of that regiod. The pebbles and sand-granules of that region vary greatly
in size in different localities, but all seem to form an impermeable or almost impermeable
substratum,* or to rest on such an one. Here boulders and large fragments of fossliferous
calcareous sandstone, of lateritic rocks, and sometimes blocks of fossil wood, are often observed
sticking out from the ground or loosely resting on it.

3—Soft grey sandstone.  The next and most important formation, forming nearly one
half of the area under consideration, is a soft grey sandstone, composing nearly the whole of
the southern range of the Pegu Yomah, from the headwaters of the Hswa choung down to
the diluvial formations of the Pegu and Pazwoondoung valleys. Thin layers of older cal-
careous sandstone are also found, but only occasionally, asfor instanceat the obstruction of the
Hpyoo choung at Hpyoo-Menglan. But around Kambala toung, the upper part of the
Koon and Khayengmathay-choungs, and possibly all around the Prome district, soft and
calcareous sandstones are deposited alternately, in thinner or thicker layers. This soft
sandstone is everywhere distinctly sratified, the strata, however, are rarely horizontal,
but more or less undulating, and more especially so towards the main axis of the Yomah,
dipping in the directions of N. E. to E. N. E. and S. W. to W. S. W. at various angles.

The highest crest of the main range of the Yomah, andall the spurs that compose the
Kambala toung, consist of a slightly different coarsr pale brownish-grey sandstone, dipping
regularly to E. by N. at an angle varying from 25 to 50 degrees. Possibly it is only a de-
composed calcareous sandstone, on which at least the Kambala beds seem to rest.

IntheYan valley, adjoining Kambala toung on thewest, the beds of soft and calcareous
sandstones and shales are highly folded, almost contorted and cropping out nearly verti-
cally.

* To avaid misunderganding, | will ramark here that any bed isto me impemesble if the condituents of
it, whether solid rock, detritus or pebbles, arethemselvesimpermeable. Thus a sand-bank, consisting of siliceous
pebbles, is in my eyes impermeable, although mechanically quite permeable; while a similar sand-bauk consist-
ing of pebbles of permeable sandstone, would be doubly permeable, viz, mechanically and physically.
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The area i= scantily peopled Ly Karens (Squaii), and Burmrtn villages are seen only
along the outer skirt of the hills. A great part oi tliese liill-Burmans along tlio Sittang side
are called Yabines.

4 —Onftwwiw tan dttotu:, As we approach the north-west corner of Pegu, \ highly
indiuated impermeable rock of arather greenish, colour becomes so provalotit, that it produces
a striking change in the vogetntiou. This older sandstone is compact, indistiuoLly stratified,
and is oftou also highly fossuiferou& It is usually so extremely hard, that soawely any water
is alowed to percolate. Hence decomposition goeson very slowly and very incompletely.
This older sandstone formation possibly *tfin® far into Ava, and is priVhibly accompanied
"by limestones. | infer this from the Botanical collections which Dr. Walliuh made there in
182C. Thin incrustation!? of calogpox are not unfrequeut, but nowhere in large gnonl ities,

Sometimes layers of soft grey sandstone are ooafonuably superposed upon th<» older beds, ns
fore instance, on the path that crosses tho watershed between tho Pa day and |Chyoung-TCouug-
v (¢ cli»uiisr. mid th''n nn upper mixed toresl appears rather abruptly, with snob trees u
JTmnathim tomeatosum, MilUtlin Brandkiana (thitpngau) and fine-grown teak. Soft and oal-
oareous sandstones, with shales, arc frequently seen alternating with one another and forming
folded or undulating strata, as | have already indicated. Numerous fosails may in places
lie obtained from this sandstone, and the whole 1roine tract up to the main range of
the Yomah appears to abound with larger or smaller Ijoulders, which are particularly fbasili-
ferouB.

The vegetation on this older formation is peoulinr, and quite dissimilar to any occurring in
British Burma. This vegetation consists a" thetihn. forests, ouriouBly mixed up with other
trees, that are found elsewhere only on kterite, as for instance, Bug, Enggin, -Ac. The ooun-
try looks, during the dry season, barren, dry, and in many respects n>t unlike Behnr.

Tho above-mentioned would appear to be tho principal rooks that influence tho vegeta-
tion. A granitic rock is aeo oLsorved (as Mtijor Twynaci was good enough to inform me) at
Tounghoo, not fur from the ferry over the Sittaug to Myutsoa-yoe-noung, where a quarry lias
been worked for some time. But such a local and limited occurrence ia of no consequence in
a botanical point of view.

Bohigta, syenites and other metamorphic rooks, often accompanied by mountain limestone,
ajppear to oovor a great extent of the country oast of the Sittang, whore they, in tho same way
ai along the Pegu Yomah, are bordered all alung tho baso towards tho Sittang by laterite
are covered by numberluss larger and smaller fragments mid boulders of granitic (syeuitie?)-
and other rct-ks. Some huge boulders of grauito rest on tho ground (the uuder strata
probably of schistose rooks) broken up into several pieces, but evidently belonging to one and
the some gigantic block.

A granitic boulder, broken up, on Lm lidg'os fawsrds
SHan tmutjjgyw toung, E rf Tomxgiioo.

During the iivy sensou, tho Bpringfl on the higher ridges for the most part dry u but

trickling sprii;gs, which are actually nothing but percolafions of rain water, gire_;mi.l frm‘l‘,"'"t
at favourable exposuresin the vallays. The only spouting spring I met with in Pegu, 15 at
Kenbatee village, in the soft sandy bed of the choung, whence the villagers fetch their waler.
Spouting springs aro auuh aa owe their origin to impormesblo strata, and the ooonn ™" ' #
spouiing sprin gin alocality surrounded by low foresis, “weuld cauton my supposition .of
ihero being a laterite bod beneath the siff yellowish cky, which 1 distinguished as diluvial

elay.
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This scarcity of spouting springs all over the Tomah hills has struck me much. On the
other side, pools of water were observed by me as late as towards the end, of March, in the
beds of choungs in the driest parts of the Prome district (on compact impermeable sand-
stone), while on permeable strata suoh would have been searched for m vain, owing to the
permeability of the subgtrata.

§ S—Climatologicalnotes on Pegu*

It should bekept in mind, in perusing the following very incomplete sketch of the cli-
mate of Pegu, that both seasons (1863-69 and 1870-71) in which | travelled were described
to me as unusually hot ones. | was also unable to make hygrometrical observations, as the
only hygrometer 1 had with me went to pieces on the back of my elephant on the very
day | "darted. | must speak, therefore, about such matters only empirically. Nor can |
méake proper use of my thermometrical observations, extending only over a few (chiefly the
hot) months, while travelling in a hilly country, where the results necessarily must be of a
very problematical and varied character. .

" The chief topics, in climatology, at least to a forester, are always—

(1). The temperature.

(2). The degree of moisture.

(3). Thewinds. . - - €y

There are, besdes, many other minor pointsto be observed, many ot which, however,
such as temperature of soil, become really important! only in higher latitudes. In the fol-
lowing sketch 1. shall not discuss such matters separately and fully, as the material before me
is too incomplete to enable me to do so. .

In atropical climate like that of Burma, thefirst question is always, whether the coun-
try enjoys an eguable climate (like many of the idands of the Malay Archipelago) with rains
and dew all the year round, or whether the year is divided into a dry season and a rainy
season.  The latter is the case with Burma.

It is then chigfly the hot dry season, which in Pegu, as everywhere else in tropical coun-
tries more particularly affects the vegetation, regulates its growth and calls into existence
the large tracts of deciduous forests. The rainy season is, comparatively, of less importance
in the consderation of a tropical flora (Desert floras excepted) for although a great number of
xerophilous plants necessarily must disappear, a far greater number of hygrophilous plants will
replace them (asis the case in the Martaban hills, when compared with the flora of the Pegu
Tomah). . '

The seasons of Pegu are similar to those of Lower Bengal, but the cold season is of shorter
duration, and the dry hot, and often also the rainy, season commences a month earlier than in
Calcutta.

The dry season, divided into a cold and hot one, extends about from December to April,
over a period of four to five months. The cold season terminates ordinarily about the end of
February, sometimes somewhat earlier, and often rather abruptly. The hot season comprises
the months of March and April, during which time (usually in March) one or two heavy
thunder-storms moder ate the intense heat, until in the first half of May the regular monsoon
rains set in, which cease more or less completely during November. The above is nearly the
regular course of the seasons. .

The thermometer rarely rises above 88° in the shade during the cold season and often
sinks aslow as 57°, occasionally to 55° or 54°, before sunrise. Heavy dew is the rule and
fogs are often troublesome in the morning hours. During the remainder of the day tHe skv
istolerably dear and serene. Rains are almost unkuown in the cold season and thé hvero-
metrical state of the atmosphere is apparently the same asin Bengal. ' ve -

In the hot season, the thermometer rapidly rises to 95° to 100" in the shade but the
nights still remain cool and agreeable; for even at the height of the season in thé hottest
province of the country (Prome), the thermometer never indicated to me more than 74° before
sunrise.  The deposit of dew is hardly perceptible, and the atmosphere is nearly as divis
that of Lower Bengal, with the difference that here the sky is very hazy neartv all th« L_vg
whie in Benar and Bead it is tdaddy dear. The first dowe, ISISE£57? Jj
occurs m March, and thunder-storms, prognosticating the commencement’ of tﬁ'é’rainz'éeason'
usually break at theend of April or during thefirst days of May. Beasou

* Although | am expecting a series of thermometrical and hygrometrical obsar ™fiw «t v .
Pegu, which Captain W. J. Seaton, Consrvator  of Forests, BritishBurnaTa k A SR~ T 8tatlonsii
auro for, me, | Eave not thought it advisable to dday the submission of this report, readj' SEA j s7RRE s

unertain

t In expressing mysdf thug | do not imphsthat a lower wﬂ%ranean tem -
inp el fia s s 1) ORTRTT T perature might not efoot changes
wt | EFTS? k P\ % T K~ porstas of the ol i temperata lni-
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In the Prome district, the heat and dryuess is considerably greater than in tho Irrawaddi
and Sittang districts ; for although | had iu the Sittaug valley at the end of April thermome-
ter readings of 104° to 106", aud on one occasion even 108° in the shade, these were exceptions;
while during my stay in the Prome district (in March) the thermometer in the sha’e at
midday never stood below 100°, but remaiued almost stationary between 101° and 10:;° 4;11.3
or4 T. M. The sky wasthen so hazy, that the sun after 4 v. M. regularly, aud not seldom
during the whole day, appeared ouly as a large red disk emitting a dull light, hardly equal
in intensity to that during a partial eclipse. The temperature la the shade and in the sun,
shewed a difference only of 1" to 2 degrees, and | often worked on such days at my table
exposed to the direct sun-beams without feeling tiny more discomfort than in the shade (if
sueh a thing really can be had at this period in the Prome forests).

While 'such a drought reigns in the open counffy and on the ridges, dew falls in the
narrow valleys of the eastern dopes of the Yoinah aud in the Jlartaban hills, where evergreen
forests skirt the streams, often so heavily that one becomes quite wet when marching
in the early mornings through tho herbage along their bank. But after an ascent of a
hundred or two hiindred feast we meet with the same drynesa again in the deciduous forests,
asin theopen lands: Itis here that wo can amost every morning observe a white sheet of
vapour in the depths of the valleys resting on the forests, which enables us to appreciate

* clearly the role which evergreen forests play in the attraction of the currents of vapour.

The vicinity of the seais always accompanied by a greater degreeof dampuess, especially
if no dry laud-winds check its influence. It is often remarked that high level plants, such as
Potypodium Dtpterto, Rhododendron, $'=., (growing in Java at above 4000 feet elevation)
grow along the western coast of Sumatra, Banca, etc. almost down to the edge of the sea
A more careful inquiry into tho true caroumsanoea would only shew that they grow there in
sheltered damp gorges, where the temperature is moderated by moisture to such aquyee.  hat
the difference between the two stations is but small or merely nominal. Nor is elevation al-
ways an exponent of lower temperature. What Professor O, Sendfcner has shewn to be the rule
in the Bavarian Alps, viz, that the t*mperitture on the top of hills or-ridges is higher than iu
valleys of the same elevation, is also—and to a more marked degree—-true in the Pt%u hills
(and generally in the tropics). One has no need to consult his instruments: this diuerenca
of temperature is great enough, not only during the day, but stili more so at night. Any
one, who has encamped one night in a valley aud tho following night on an exposed ridge,
may have made tho observation. When sleeping at the end of .February in the Gyo-Gyo val-
ley, at the base of the Ivambala touug, | required a blanket; but 21)00 feet higher up near the
crest of tho ridge, the uights were Miltry and rather oppressive. The thermometer fullj: oy-
firmed this, for while it stood at the lower station at &) to 00° before suurise, it was at my
hill-camp as high as 70£° to 74° at the same hour of the day. In :i smilar way, the diSer-
ence of temperature at the two stations a¢ midday amounted to from 2 to 3 degrees in the
Bbade. | have aso observed similar groat differences* of temperature betwr.-ti hill and
valley stations in other parts of the Pegu Yotnah as well asin the Martaban hills. Sueh
observations, however, were al made during the hot and dry season, and | have reason to be-
lieve that during the raius the differences are either nominal or less marked. \\ i i h sueh facts
before us, it need not surprise us, if wo see, amongst many oly,... ¢7...hia dkhotoma, Pteris

aquilinaor &/ nierientate, & perfect nuisance in the plains of Java, wh|Iu iu Pegu they a;p
only above 2000 feet elevation:; or that, for nxmupU™. t/itutstemapaacifiorum at Vacciniutu should
be found in Singapore and Sumatra on laterite ground nt s«i level, while iu Burma it grows
in the pine forests, on primary substrata at elevations of from 3000 to 4000 feet audupwards.' The
fact that pine forests (us 1 leimi from Dr. F. Masou) are met with in Teanasserim so low as at an
elevation of only 000 feet, isno doubt to be explained by the same cause.  On the other hand
we can now correctly understand, why so many plants, [i:specially trees) which are high-level
plants in the Klmsya hills, uro met \with iu the deep gorges of the Pegu Eomab. ai i (w eleva-
tions; or why so many plants, specificaly identical, should be found in the Malay pouiusulu,
and even Java, and should re-ocour in the damp tropical valleys of the Himalayas.

While ia the above examples, moisture, and—as a consequence of it— lower temperature,
are the chief—although not sole—conditions for the existence of those plants, we moot with
another sut of plants iu Pegu, which—although usually looked upon us temperate forms—
vegetate and develope themselves in the hottest and driest season of the year. It is
in March and April, at a temperature of 1iW to $50° and oven higher iu the sun, that we
see along tho banksvi the Irrawaddi in flower aud fruit Rnnifitculut talertdis, Feroniva Leccas
bunga, Artemisia carnifolia, the various species of Polygonum, Rumex, etc. and along the
Ganges an d Bramapootra in Bengal these are aooompamed by Rona, Potent ilia, Ooch te«ritt
\tinea, Jiwcm, Polj/pogix, cte. Now here it is evident that these plants, although growing in
ninisf etntini:-, ane mat bygmniluuratm:ﬁt—at least not iroplcd biygr oolimatios.

. i..--latlonofl||solatedbeatxanst|x<1“ n into acenunt here.
+ In tut, nil ti-nififiit< and Euri=jesn 'LI---hIn Love I % as Cogleming Luffij/rut, Vida, et

»J only during tlie dry cold sensou.
3
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| have little experience of the rainy season in Pegu. Towards the close of April, or in
the first days of May, gales, occasionally of extreme violence, are experienced, usually accom-
panied by heavy showers. It is this period which | may point out as the most favourable,
although at the same time the most unhealthy one, to a botanist in Pegu.; The amount of
old trees, branches, etc. thrown down during such atempest is often astounding, offering an
easy and fruitful harvest of specimens of woody plants otherwise quite out of reach on account
of their height. It istrue, that at other seasons, apes, and more especially squirrds® are
most useful agents for procuring the flowers or fruits of lofty trees, where a gun failsto
secure a branch, but it israrely that one can just guess at the time when such trees arein a
stage of development attractive to the animalsjust mentioned.

The temperature of course at this season rapidly falls at the very commencement of the
rains, the thermometer indicating to nfc (in May and June) from 70° to 75° before sunrise,
to 90° to 95° in thé shade at the hottest time of the day (about 1 P. M.). Therewasnot a day
without rain. The annual rain-fall is said to amount at Eangoon to about 85 inches, but in
the Prome district—the climate of which resembles in every respect that of Ava—it is cer-
tainly consderably less, and further to the north, at Mandalay, the rain-fall isin some years
insufficient for the cultivation of rice.  As* a contrast to this, the annual rain-fall in Tenas
serim amounts at Moulmein to 175, and at Tavoy to 208, inches.

The prevailing winds in Pegu gure of course, the monsoon winds, modified, however, so
much by the hilly configuration of the country, that they are traceable only on the summit
of the higher hill ranges. The whole southern part of Pegu, including the Irrawaddi and
Sittang deltas, is exposed to a steady sea-breeze, usually settingin about midday and felt
far inland. In the Irrawaddi plains, however, this sea-breeze is soon (above Henzadah ?)
checked during the hot season by a dry North West wind, which is probably only a North
East monsoon wind modified in its course by the Arracan Yomah 7000 to 8000 feet high,
that separates Arracan from Ava. Hence it is that the valley of the Irrawaddi is so much
drier than that of the Sittang, which is sheltered on thd north by hill ranges of upwards of
5000 feet eevation.

From the above fragmentary and necessarily confused notes, it isdear that the climate
of Pegu isin every respect far superior to that of Bengal. All the year round—with a few
days exception—cool refreshing nights prevail. The cold season in Pegu, although of a
dlightly higher - temperature, has one thing in its favour, and that is, the absence of

timsquitoes.

Postscriptum.

Since the submission of this rpport, the meteprological observations alluded toin my
remarks at page 8, have, with the exception of the hygrometrical observations, come to hand.
After perusal of these tables, | see no reason to modify any of my statements regarding the
climate of Pegu, as made in the foregoing pages, except asto the direction of the wind in the
Irrawaddi valley. Dr. Hanks says that, during the hot and rainy seasons, winds generally
come from the south and south-west, duringother months from the north and north- West and
the observations of Dr. White and others confirm this.

My thermometrical observations were chiefly taken inland, where the temperature is
necessarily somewhat higher than along the course of large streams, where evaporatlon espe
cially in closed valleys, reduces thermometrical readings.

| give here an abstract of the records placed at my disposal, but in doing so, | must men-
tion, that some of them have to be taken with caution. Not to mention the discrepancy that
may be observed in the elevation of the stations (Thayet Myo being put at two hufidretl and
forty feet only, while Prome, situated some thirty miles further dowri the stream istwo hun-
dred and S|xty feet), there are items which call for remark. At one station thé observations
weremadefor six months by meansof" an old metal thermometer-condemned,” while the mini-
mum,e. g. at Henzadah, is consider ably higher* than the mean temperature of December and
February A I'he observaflons of Suaygyeen | consder quite unreliable, representing a climate
with occasional snow-fall and freezing, were it not for the odd minimum 10 degrees higher
than the mean temperature of the hottest month of that station (April, 76°). The Rangoon
observations form a contrast to this, shewing a clime hotter than that of Sinde or-the
Punjab!

., Theobservations of, annual means of the hygrometrical state of the atmosphere and barome-
tric pressure | have omitted here, these being of no value in the consideration of vegetatlon
where only monthly means and extremes come into account.

* This can only be explained by assuming that the readings were taken from a m|n|mum and maximum
thermometer, *hile’the ordinary obServafions took place possbly at a later hour, Zat9 A. M. Butint K j
such minima ought to be brought into account in the computations of meen temperature eexnee*



Table of Meteorological Observations.

STATIONS.

Year of obagrvation.

Monthly mean temperatures.

Extremes.

Elevation,

January.

July.

September.

;

Ootober,

December,

[Remarks on winds, dew, etc.] Nameof observer.

Rangoon, .....ci.-.

Henzadah, .....ss..

Suaygyeen, ..ie.-

Tonngoo,.....

Thayet myo, yeu

Fromet ssvnsesnns

1871

1870

1869
1870
1871
Mean,
1870

1870

c.60

c.30

90

0.300

2408

260

89

81

755

69

82-6

80

77-9

70

805

o
o

95 99 94 90 91

84 85 84 80 80 78

80-7 | 87.7| 819 82 | 7951802 { 81

73 72 72 73 73 70

81

805
81-22

887 | 902 (822 | 83 817| 77 | 80-7

76

79-4

69

83-7

88-5

78

78-8

65
77

7

77
82-31

78-5

87

78

736

49
79

71

75
73-76

74-2

99

100

102
107
105

102

103

75-9

79

86

69

62
52

52

87-54

7413

2169

46-9
93-85
40-56

\Winds variable. Dew faIIsinJ
the months of July, August
and September.*

Not given.

Prevailinlg winds, SW. and.A. C. NiBbet.
NE. From January to] Civil Surgeon.
July, the observations wer

taken by mean of an old

metal thermometer—con-

demned.

Prevailing winds, from Janu-4P. G. Paul.

ary to May, NNE. and].

S\X/.i from yJune to Seg nC. M. charge.
tember, SE., SW. and NE.

During the months of Janu-
ary, and February, the
mor ningsar ecold and foggy
Prevailingwinds, NE.E., vari&J. G. Cooper,
able, SE. S. calms, SW.} Civil Surgeon.
ang NW. Barometer out df
order.

1 Prevalling winds, S., SW.}0. R. S. Parker,
SSW. and SE. Civil Surgeon.

During the Hot and RainyfW. Hanks,
Seasons winds %%wrally Civil Surgeon.
come from S. and SW.,dur-J
ing other months from N.
and NW. During the win-
ter months the early morn-
ings are hazy and there is g
considerable amount of dew.]

4621

No Barometer supplied. )

Prevailing windsNE. and SW."J. White,

CivilM edioal Offi-
cer.

* Sunrise—maximum 86.5°, sunst—miIManjom 77° : thisis a new way of taking extremes,
t Thetrue elevations, based upon levelling, are for Frome %% for Thayet myo 110', and for Tounghoo 100'.

| amindebted for theBe datato Mr. Eng. Oates.

( 11 )
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§ 4—Brief considerations of other ageicies tchich influence vegetation. ~ *

Before passing to the botanical description of Pegu, | have thought it might not be
uninteresting to notice here a number of conditions which more or less influence vegetation,
I must, however, ask indulgence for the fact that the subjects presently to be discussed are not
recorded in a more consecutive form, and are treated rather heterogeneously. Thiswant”® of
sequence arises from the fact that | wish to direct attention only to some of the more inter esting
agencies, omitting many others.

The condderation of the origin of Pegu plants, their probable immigration from adjacent
or remote countries across ancient mountain-chains, etc., has little or no value in the
eyes of a foreser. To him it isindifferent whence his trees have come: it is sufficient
to know that they are present. The occurrence of wild vanille, wild tea, or rhea has more
interest to him than such a puzzling circumstance, for ingance* as the occurrence of a speoies
of plantain (Mtisa glauca), which isfound in the northern Yomah, and turns up again along
the southern dopes of Java—a.fact which sets at defiance all existing theories of the geogra-
phical digtribution of plants, as no satisfactory cause whether former continuity of laud, or
agency of man or bird, can be assigned for itsimmigration. Nor does he care to consder the
strange accumulation of Hindustan plants, which are found in such numbers and so unex-
pectedly in the Prome zone, and of which the origin* is aimost as problematical as that of the
plantain just alluded to.

| shall, therefore, pass from speculations to foots, and bring under review :

(1) Theinfluence of physical structure of soil, etc.

(2) Theinfluence of light.

(3) The influence of elevation.

(4) The influence of exposure.

(5) Theinfluence of winds.

(6) The influence of junglefires.

(7) Theinfluence of the nature and germinating power of seeds upon the prevalence
of forest trees.

(1.)—The influence of'the quality of rocfo, etc. and that of their chemical composition is
differently estimated by different authors. While Thurmann (Essai de phytostatique appliquS
& la chaine du Jura) admits the importance of the former only, TInger and others (especially
Sendtner in his admirable workf on the vegetation of Southern Bavaria and that of the
Bavarian Forest) have shewn in a clear and convincing manner the important part which
certain chemical elements play in vegetation. Scimitzlein and Frikhinger, in their work
on the vegetation of the Woernitz and Altmiihl, and also Bogenhard and others, look upou
both these factors as equally important, and to a certain degree | adopt their views. '

Thephysical and the chemical nature of soil act, in my opinion, reciprocally upon oneanother.
A soil consisting entirely ofsilicious sand can no more support vegetation than oil cau give exist-
enceto aquatic plants. A crumb of bread, perfectly dry and exposed to a dry atmosphere, will not
be covered by Penicillium or other mucorine growth, but let the atmospher e become damp, and all
conditions for the developement of fungoid growth aregiven. The fact that any oubio yard of
soil contains, after all, all the chemical elements necessary for the requiremeuts of any
particular plant, may, to a superficial observer, necessarily convey the idea, that the chemical
compodtion is of no material importance to vegetation; but this very fact, that such chemical
elements must be present, would apriori suggest to me an opposite opinion.

If we know on the one hand from facts, that the organic congtituents of one and the same
species may vary according to the chemical quality of the soil on which the plaut grew, we
know on the other hand the not less important fact, that there are ohemical compounds which
have a decided influence upon plants, ether in modlfymg, or altogether suppressing, their
growth. If we syringe a plot of luxuriant meadow with a strong solution of Grrosve
sublimate, or arsenic® we shall in avery short time seethe whole vegetation on this plot
completely die out, although the chemical elements, necessary for the growth of the plants
that have grown here, have not been changed or removed in any way by the experiment
Chloride of sodium, x>i common salt, is a necessity to tidal or saline plants, but it isTalso fatai
to many inland plants, although it may be accompanied by all those chemical iug-rediaiits
believed to be necessary to the nourishment of such plants. The influence of matiuro upon
plantsis too well known to need illustration.

« Drs. Hooker and Thomson,’in théir Flora Indiea ascribe thi's to a climate shmilar to that of the Carnatic
I can only suggest, that most of these are calcareous plants. What kunknr is in fiehur and HindiistHn./wwV sMh
may be in the Prome (and Ava) district. This assumption becomes more probable if we take into account such of
these plants—although few—as turn up again on limestone in the MarUban and Moulmeiu districts, and even
in lower Siam.

t This work seems to have remained quite unknown in England, although it is one of the most |mportant
productions in the field of geographical botany, based upon truly scientific principles. .
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If we may rely upon Rev. Oh. Parish's " Botanical Notes, made during a month's tour
from Moulmein to the three pagodas, &0,"* the part which lime and silica play would
appear to be not very important in Burmah. Unfortunately, I myself have never had an
opportunity to explore pure limestone didtricts in India, and this circumstance has bean a
great drawback in all my studies regarding the influence of chemical composition upon
vegetation in India. .

In the above notesit isindicated that chemical influence exists, and that it is of primary
importance. | may now show that the physical structure of rooks, &c, is not lessimportant,

It is all very well to shew from an analysis, that all chemical constituents Ore present,
and in the needful proportions; but a more important question, it would seem to me, is,
whether these elements are also represented in such a soluble state as to be taken up by
plants in the quantities required by them." It is here then that the physical structure of the
rock, $nd more especially its permeability and hygroscopicity are forced upon our consider-
ation. But hygroscopicity is nothing but the ability to absorb moisture, the most important
chemical agent in nature, which brings about all those changes, of which we become aware
from the decomposition of rocks and their products. _

The permeability of soil is, in my opinion, as important a faotorf asis the hygrometrioal
state of the atmosphere in climatology; iu fact both are closely connected and depend upon
one another. A perfectly impermeable soil, if such could exist, would simply exclude all
phanerogamic vegetation. The degree, however, of hygroscopic quality of substrata is vari-
able, and therefore, the vegetation on the sameis equally variable. Bat by studying the
effects which are produced by extreme conditions, we arrive at a due appreciation of such a
factor: degreeis here a matter of valuation, but extremes are matters of fact.

On such principles asare herelaid down, | can understand, why so few plants should
grow on a sandbank: for the simple reason, that here the chemical elements, contained in the
pebbles, are not disclosed for a more luxuriant vegetation. | can understand .also, why on
laterite and other impermeable formations, the forests should be so poor in growth, and the
trees so scattered, or why in a deep sandy alluvium a similar, though modified growth should
exist. The occurrence of calcareous plantsin small numbersin a purely silicious district would
aslittle surprise me as, for instance, a raspberry or strawberry, on a Burmese hill.

The same rock, however, of the same chemical and physical quality, will bedisintegrated
(especially if of a more permeable nature) to a greater extent in a damper climate
or in damper and more shady situations, and in this case the vegetation that grows on the
moister locality will necessarily differ greatly. | simply point to the evergreen forests, which
grow in the valleys of the Pegu Yomah, and the upper mixed forests, which grow above them
on the same sandstone, where hardly one species out of five is found in both sorts of forests.
If wergect moisture, or what is equivalent to it, water\ as a chemical agent, the theories of the
influence of chemical compasition # would appear to receive a fatal blow through this example,
but we shall learn below of other factors, which are the true causes of this change in
vegetation.

Highly impermeable rocks, however, are also in very damp climates, as those of the
Malay isands, sterile to a greater or less degree, and especially where they embrace large
tracts of lands. How far impermeable formations are connected with a drier climate, |
cannot €lucidate here clearly,§ but that they cause a general dryness one can perceive from
the laterite vegetation, which appears nearly all along the base of the Yomah "in detached
patches, enclosed all round by permeable alluvial-beds and sandstone formations.' The
chemical elements that compose the laterite, in which, amongst others, the great percentage of
hyperoxyde of iron isremarkable, do not certainly here comeinto play; and this becomes
clear, when we find the same laterite plants again upon the calcareous compact sandstone of the
Pronie digtrict, a jock which may prove to differ little in percentage of oxide of iron from
the soft grey, but highly permeable, sandstone. | refer here to such plants as are found
both on the pure laterite and on calcareous sandstone.

Thereis, however, a vegetative element present in the Prome flora, so peculiar to this
zone and so redtricted, that for these plants other causes must be sought, and possibly—in the
absence of chemical analyses—they may be found in the presence of a great percentage of
lime, represented hereiu the form of fossil shells?

* Published in the Journal of the Asiatic Society of Bengal. )

t Amongst Indian Botanists, Griffith, in his itinerary notes, has also admitted the same, although he denies
the influence of chemical quality of soil. . e .

+ Those who wish to lenrn more on this mlq;ect. may refer to Dr. Liebig’s well-known work * Chemistry
adaptedito Agriealture and Phguiohw.” 2 vols. 8th edition, 1865. Much information is contained also in the
book How crops grow, oy o° W jounaoa, dy nev. A nTisftrem ana & o "wit <35l A .

8§ | will here refer only to the Australian plateaus and to the Cape of Good Hope, as also to tne Eastern
parts of Hindustan and Mexico. ' ... .

Il A rude qualitative examination of this sandstone since made, has taught me, that it isoi so calcareous
a nature, that it effervesces like calcspar when treated with acids. It is, therefore, more properly called a calca-
eous or marl-sandstone. It is remarkable, that the same rock, when decomposed, loses all its carbonate of lime.
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- All the above remarks have reference more to the general growth and habit of trees
than to their nature as species. This latter is the critical question, for although even modern
experiments tend to shew, that such a marked influence on the specifio value of a plant does
exist, they cannot shew that such is a general rule.

Asfar asmy own experiencein tropical countries goes, | can state, that a formation physi-
cally and chemically different, if of some extent,sproduces everywhere aflora, not only physiog-
nomically but also specifically different, but this'is not the case where only small patches of
such a different formation occur. While many plants pertinacioudy affect a certain soil, a far
greater number belong to a class, termed soil-vague, and others arein one digtrict soil-vague and
under different climatic conditions soil-steady. Only careful analyses of the soils and of the
plants themselves can in such oases settle the question. | do not advocate the theory that
a gpecies is restricted to a certain soil, but | believe that the same species can occur on any
soil, but it cannot, if chemical conditions are contrary to its requirements, support itself as
such for successive generations : it will succumb, or lose reproductive power * or modify its
habits more or less.f Thus those characteristical botanical combinations are produced, which
form the most interesting portion of phytogeography: '

This would have been the place to remark on representative species, which occur on the
various formations of Pegu, and more especially to contrast those that occur on permeable
and impermeable strata, but in doing so, | should have to enter again into scientific spe-
culations, and | really fear that | have already far too much extended the above notes.
But the importance of the soil question to a foreser in Pegu must be my excuse, and |
shall have an opportunity, in the second part -of my report to point out, that large sums
might have been saved, had this question been always carefully considered in timber plan-
tations.

In considering the physical structure of substrata, & ¢, we have to observe other forms of
soils, such as sand—fine or coarsg, loose conglomerates, fine clayey or loamy soils, gravels,
shingle, &o. 4For the sake of brevity, | shall- only separate the sandy from the olayey soilg,
for my principal object is to show the general effect of cohesion of rocks and not to specialize
all the intermediate conditions. The sandy or gravelly soils, if poor in aluminousingre-
dients, bear as arule Eng forests, with certain peculiar additions, such as Cycns, Diptero-
carpus grandifoliua, &% If rich in clay, they still continue to possess the laterite character
along the drier Irrawactti side; but along the damp Eastern dopes of the Yomah, they also
bear high- growing moist forests. The clayey sand or loam soils are, in fact, favourable
to the growth of trees and plants generally, and it is on such a soil, that we see the
finest wood-ail trees, as Dipterocarpus alatus and D. Im% along with Ka-Thitka (Pentace
Burmanica).

Fine clay, if very diff, becomes to a certain degree impermeable, and therefore fit for
the support of thelow forests. But a more porous clay, with or without fine silicious sand,
especially if very deep, generally produces a peculiar shortness of stem, and a comparatively
large developement of crown, as can be observed everywhere in the savannah-forests.  But
thetrees in the lower mixed forests, on the alluvial strata, are also comparatively short in
stem and of irregular growth, branching out low down. The number, of plants, that grow
in ‘Pegu, is so great, that it would be difficult to enter into specialities, and to.say which
species are peculiar to clay, and which to other soils, and if | were to distinguish the soils
as minutely as Thurmann did, | fear | should make the understanding of the influence of
mechanical structure of soils upon plants only the more difficult.

As porous clay soilsin Pegu are chiefly alluvial, it is sufficient to direct attention to
the vegetative combinations, that are represented on alluvium, suoh as the alluvial mixed
forests and swamp forests, &c,

_ There is a peculiarity, which all the larger alluvial plaina of India show, and which it ma

be interesting bere to totio : naumely, the great pauity of species, and more capesially of
Bpeuieo ui ticcD.  xinsviuiu Xus liuruiv uuy piams peculiar to itsell, except those which
occur in tho littoral and swamp forests, both which combinations must be attributed to other
causes, viz, either to the saline quality of the soil, or to superabundance of water. Nearly
all plants, if not introduced and spread, are found also on the surrounding older formations,
so that there can be little doubt that the plants growing on alluvium, haveimmigrated from
the surrounding non-alluvial lands. Owing to the uniform chemical and physical gualities
of alluvium, only such plants would thrive well here, as are adapted for such a uuiibrm aud
comparatively poor soil: hence a great many plants of the surrounding land became ex-

* Withregard to this, compare Wiegmann's and Polstorfs trials, which are taken up also in Liibi*'s Che,
mistry, p. 331 Sqq. A remarkable example is afforded by the R. Botanic Garden, Calcutta; which is so"rich “in
woody plants that have become impotent ior the reasons above mentioned. These usually flower yearly without
producing germinable sse®ls.  There are only a few species amongst them, where heteromorphtim- of the reDio-
ductive organs can be adduced as the cause of sterility. ' F-

t The mimetic analogies of plants, so much talked of at the present day, find their solution in the soil
question, not in " mimicry.’
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duded. It is, therefore, interestingto find, in crossing alarge alluvial valley, that a great
number of plants disappear in tljese plains, which are common on the rooky or gravelly soil
that we havejust Ieft, but that the same plants reappear again on the other side as soon as
other conditions are again present. Here permeability appears to play a great part, for the

. change of vegetation is greatest, if we pass from alluvium to compact sandstone or other im-
permeable drata, while the soft permeable sandstone improves, it is true, the growth of the
trees very much, but does not in the same degree chan'ge the botanical character of the forests.
| speak here chiefly of trees. . )

I will here notice one of the most striking of the many examples in Bengal, that occur to

me, of amarked change in the character of the herbaceous and perennial vegetation. At Titalya,
a station on the road from Kissengunge to Darjiling is a bungalow, which stands upon a low
.diluvial hillock hardly fifty feet in height, formed of silicious pebbles, cemented by sand
and loam. This hillock is a mere speck in the surrounding alluvium, distant about 16 to 18
miles from the nearest diluvial formations. Along the ravine, through which runs a cart
rgad between the bungalow and the Mahanuddee rifer, we meet such' plants as Eriophorum
comosum in abundance, Cheilanthes farinosa, Onychium auratum, Zornia diphylla, Apocopis sp.
Crotalaria albida and acicularn, Batratherum, a Pogmatum without fruits, a terrestrial leci-
deous lichen not yet determined, &c. These oil are plants that nowhere occur in alluvial
soil, and are found again only on the diluvium of the Skkim Terai, but Eriophorum is, to
the best of my bélief, absent there also, occurring in the Khasya and Nipal hills up to the
North-West Himalaya. Here either the physical or chemical influence of soil is quite
apparent.

Ruined pagodas, &c. in the alluvial plains of Pegu often bear plantsthat are not found
in alluvium at all, such as Sonerila, Adiantum, Chei/anthes, &o. Here also the cause must
be looked for in the quality of the bricks, of which the pagodas, &o. are built.

(2) The influence of light is probably most practically shewn, if we pitch a tent on

a luxuriantly growing pasture-ground, close it and let it stand there for several weeks. The
longer the tent stands, the greater will be the destruction of the plants that grow on the
spot. About six or seven weeks are sufficient to kill all the grass. Here the deprivation of
the light is the cause of the death of the plants. The influence of light affects vegetation in
the tropics greatly, -and | have simply to point to the evergreen forests, and more especially
to the tropical forests on the one side, and to the mixed forests on the other ; and the effect
of light becomes clear in the great difference of the trees and other plantsin the two cases.
It is not necessary, therefore, to give lists of shade and light loving plants: they are
quickly enough recognised, if we simply compare the vegetation of evergreen and deciduous
forests. .
An observation of Dr. Sendtner, in his chapter on Bavarian forest-trees, is not out of
place here. Hetells us, that light-loving trees bear as arule winged fruits, for the reason
that they are compelled to grow far from each other in order to obtain the necessary degree,
of light. His acute dbservation holds good also in tropical countries, and though some
exceptions occur, these can be explained by other contrivances with which their fruits or seeds
are furnished. Thus, trees like peema (Lagerstraemia) have capsules which split loculicidally,
and so remain on the tree that the winged seed may be dispersed by the winds. The teak-
tree has its light capsules enclosed in a dense woolly cover, which again is surrounded by a
loose bladdery sack, so light indeed, that it is only a sport for winds, &c.

The influence of Solar radiation makes itself chiefly felt in accelerating the development
of the reproductive organs and in shortening the cycle of vegetative life.

(3) The influence of elevation is tantamount to difference of climate. It is well
known, that in ascending a very high mountain we pass through different regions, (called
sometimes also hypsometrical zones) each of which corresponds to a different zone of geogra-
phical latitude, except that the atmospheric pressure, the duration of days, and seasons, and
the degree of moisture, are not congruent

The Pegu Yoraah is too low to show this difference in climate clearly, but the occur-
rence of some tempernte 10rms, like LIEracictin, ¥ accileim, ewo, 1N the ary IOrests of the 18
is an indication of elevation. Iu the Martaban hills, where peaks of more than 7000 feet
eloystinn aviat the influence of elevation unon vegetation is, however, very marked.

Indian botanists distinguish the following three chief regions, each of which can be sub-
divided into two sub-regions, vis. :— '

j._rpke tropical region, up to 6 or 7000 feet glevation, divided into a tropical (up to
VIO feet), and a sub-tropical (up to 6 or 7000 feet).

11nIAQ temperate region between 7000 (in places 6000) to 12000 feet elevation,
mniilarly distinguished into a subtemperate (up to 9—10000 feet) and a temperate region
S.Sn.9 or 100U0 up to 12000 feet elevation). ' .

III.—The alpine ragion between 12000 and 16000 feet elevation or more, which again
may be divided into an alpine (between 1200J to 16000 feet) and aglacial region (above

[tiOOO feet elevation).
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The extent to which the vegetation ischanged by elevation, will be made dlear in the
subsequent consderation of the forests of the Karen or Martaban hills. Vegetation
does asa rule change with greater elevation, but not at regular intervals. The rauge
of the lower regions is larger up to about the limit where the atmospheric moisture
has become considerably diminished by absorption in the lower regions; in other words,
up to a height, where the atmosphere has become so clear and dry, that dampness, al-
though still perceptible, oeases to be a powerful factor. A thousand feet of elevation,
therefore, in the alpine region in the tropics affects vegetation more than a difference of
2000 or 3000 feet in lower regions.

With elevation is also connected the period of flowering and fruiting of plants. It is
well known, that in temperate climates the flowering takes place later in the season in the
proportion as we ascend to higher regions. But in tropical countries, thisrule does not
apply to all plants, asMr. H. Zollinger has already (Tydschr. v. Ned.'Ind.) shown to be the
cae in Java, for if we attentively observe the state of development of different plants, we
shall find some of which the flowers open later as we ascend higher; and others, which have
put forth their flowersor are already fruiting, in the higher regions; while in the lower parts
they are found still in bud. ;> Thus, for instance, in the beginning of March | found the Rho-
dodendra and Gentianae on Nattouug at 4000 to 5000 feet elevation in bud only, while on the
top of the Nattoung itself they were in full flower. If we examine such plants and compare
those which shew a development of flower retarded by elevation, with those whose develop-
ment is accelerated by the same cause, we find that theformer are mostly species of a more
tropical nature, and therefore ascending forms, while the latter are more temperate and there-
fore descending forms : thus the apparent anomaly is explained.

Here, however, | suggest caution asto the correctness of the above conclusion, plausible
enough as it may appear at first sight. The factors which exert influence upon the phases
of the life of plants are so various, that without special study, one may easily arrive at deduc-
tions diametrically opposed to a true state of things. For although | oonclude from the
nature of the plants observed, that the premature flowering, in higher elevations of these
hills is due to their general hypsometrical range, it is not to be forgotten that an augment-
ed solar radiation, which necessarily accompanies higher regions, causes (as already alluded
to in my remarks on light) a more rapid development of vegetation, | nce we see, for instance,
in thé Alps, Erigeron acre, Galhtna vulyaris, Parnassia palustris, Gentiana gennanica, &o. in
full flower on the top of high hills (0000 to 7000 feet) while in the plains they are still in bud.
But it should not be overlooked, that in this case the plants themselves are considerably
reduced in size and foliage, and therefore, their vegetative organs are reduced in the same
ratio as the development of the reproductive organs is acoderated, or, in scientific language,
the metamorphosis is here reduced so as to allow paramorphosisfn a shorter period.

Another peculiarity dueto devation is the fact that certain shrubby epiphytical plants,
which in lower regions are restricted to the highest branches of trees, descend with increasing
elevation and become even terredtrial in the higher regions. The cause of this, however, may
possibly befound in the light-loving propensities of such plants.

The growth of trees is very much impaired at higher elevations* where the trees beoome
lower and lower, stunted, crooked and gnarled, until they become reduced to mere shrubs in
the alpine regions. Strange to sqf we find the same peculiarities of growth produced in
the higher regions by climate, as are seen in the plains on very poor and sterile soils, such
as laterite or sand.

4, The influence of exposure can be clearly seen on stems of trees and on rocks that sur-
round us. Any one who has paid attention to the cryptogams which grow upon bark or stone,
especially lichens, will also have noticed that in open localities these are always in greatest
profuson on the northern sides of ssems or rooks, while the opposite ones are quite or nearly
free of them. In the Southern hemisphere, of course, the reverse takes place. What takes
placein thiscase on a small scale, becomes a powerful factor on a large scale in hilly oountries.

But the importance of exposure is not equally great throughout all latitudes : it isgreatest,
where the difference between damp and dry season, or between winter and summer is great-
est. Nor havethe same exposuresthe same influence upon vegetation in different countries.
While in temperate and cold climatesthe S. and S. W. exposures are the favourable ones, it is
just the reverse in Burma and other warm countries that are under the influence of the mon-
soons.  Thiscontragt is dueto the fact that intense dry heat is as injurious to vegetation as a
winter with rough northern winds in temperate zones of the Northern latitudes.

| have, for the sake of brevity, called all north, north-east and east exposuresin Bur-
ma, favourable ones; while south, south-west and west exposures are considered by me more
or less unfavourable to the tropioalf vegetation. But this holds good only up to about
7000 or 8000 feet, at which elevations the reverse gradually takes plaoo, as in temperate zones.

* Dr. Sendtner ascribes this solely to solar radiation.
t In using the word ** tropical" | always moau < hot and damp," whereas heat and dryness would effect
aridity. -
: 5
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The above two sketches serve to show thU iulluruM> of exposure ou the Niittouug hills,
Martftban. The I"rests here are stunted hilMbreste, while the west and south-west exposures
are occupied by hill pasturesalmost destitute of woody vegetation.

The Himalaya belongs geographicalIK to the subtropical zone, and, therefore, mi<rat be
supposed to form an apparent exception to the inflm-iice oi* exposure as ditile] 4 bovel But
this is not the case aUall, for thisrange belongs, lowing to its great elevation) more'to die
tempH rate zone, and, therefore, we see the north-east flanks of tho rangy barren and desolate
and confirming the importance of exposure on the grandest auls poss[hie. In tnft, if we ascend
mtO the alpine region erf-ftikkim, we again see all those laws in ’force that preyaa in northern
countries, whilein the lower portions ol the Sikkiiu-Himalaya, the unfovoimiblo exposures are
the same as in Burma

| have taken exposure into account everywhere in the following description of the Pegu
iorests, and it is therefore not necessary to Bpeoidizo here all the variations in vegetation
that are produced by this very important factor.

Any one who follows up the courses of tho numerous ehouaga along the eastern slopes
of the Pegu Tomah, such for example as the Koon and Khayengmathay, win ;luerve aso
the abrupt change from an evergreen tn a deciduous forest, wheneyer lie passes one of the
numerous bentiugs bordered by steep bill aides. If he consults his compass, ho will aso
recognise the importance of < NH\UFC- ns suggested above. Whatever he thinks to have
detected an exception to these nues, It him llu-n oonsit the termin thut surrounds him, and
he will find that there is a MJupk expianotioii ior such an apparent exception, and
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will  either perceive commanding ridges overtopping or sheltering the sides of a ohoung, where
hePexpeoted, according to exposur e, a deciduous forest, or will discern the dopes of the ridges to
run at such alow angle, that theinfluence of exposure is entirely or partially annulled. Steady
hot winds blowing against a favourably exposed dope may also suppress (asis the caein the
dry hot Prome district) evergreen forests, and so again, a sterile impermeable rocky or pebbly
soil may produce a crooked and stunted vegetation even in the most favourable sites. For
every apparent exoeption in nature, thereisan explanation ; aud a forester, who has made
himself master of all the various factors which govern vegetation, will look no more upon the
extensive mass of forests that spreads out before him as an unmanageable chaos of trees, but
will recognise, in all itsintricacy, an order and wisdom, which must materially add to the
pleasures which an educated man can derive from nature.

5. Influence of icinds. Windscan influence vegetation in two different ways, viz. (1)
they can cause a drier or moister climate according to their general direction and to the
tracts over which they blow, or {2) they can influence the general growth of trees or prevent
their growth at all. Thefirst iuped case belongs to olimatology, and is already discussed
under § 3. The winds that infiffence the growth of trees are chiefly the S. "W. monsoon winds
which blow forcibly duriu“khe raius. In the northern latitudes of our globe they are
representeditt the northern ~nds.  Trees in exposed stuations are, therefore, often bent
in conformff;'/"‘itli these winds, or at least an eccentric growth of the annual rings can be
observed on the sections of tredl thus exposed. But in higher regions, as for instance in the
Karen hills, these monsoon winds also cause the suppresson of jungle growth. In such
localities we then find the so-called hill-pastures, on which few or no trees can support them-
selves. A crooking of the topsof the crowns of trees isalso often the result of such
winds.

6. ~ Influence, of jungle-fim. Jungle-fires are happily not often the object of consider-
ation with a botanist, but here in Burma they are so regular and so extensive as to become a
powerful prohibitive factor in vegetation. During the hot season here a botanist has to oolleot
his flowers envdoped in smoke and surrounded by firesin all directions.

The full influence of junglefires will only duly be appreciated after the authorities
shall have succeeded in suppressing these destructive agencies, at least so far, that they

_ ceae to be the rule and become only exceptions. Against the fireraising propensties
of Burmans and Karens, the most energetic action of Government will hardly succeed, and
it will be very difficult to prevent these people from setting fire to their toungyas, to which

Jungle-fires must be chiefly attributed.

The jungle-fires may be divided into superficial and destructive ones ; the former affeo-
ting only the low growth, the latter often destroying also trees and other woody plants.

Superficial jungle-fires are annual ones, occurring more or less regularly every hot season,
sometimes twice over, and burning down the fallen leaves and the dried up grasses and herbs.
Old half-rotten but dry logs are often consumed, healthy ones are rarely more than scorched
by the fires. Sometimes, but very rarely, the fires enter the outskirts of the evergreen forests,
burning up the dry fallen leaves, but doing little damage beyond scor ching the under growth.

The dedtructive jungle-fires do not occur annually,* but periodically. They set in after
the bamboo has come into flower. It iswell known, that most of the bamboo species, which
often form such a dense undergrowth in the Burmeseforests, flower rarely ; and that when
a gpecies getsinto flower, all or nearly all individuals of the same locality flower simultaneoudy,
although the same speciesin other localities does not. Those few that do not flower the
same year, do so usually the following year, a confirmation of the presumption that they
are nothing but stragglers of the same stock. After flowering and fruiting they die dof.
However the dying off is not rapid, but dow, sometimes taking two to three years. The
spikelets protrude one behind the other in such profuson, that it is no wonder that the
plants become exhausted. It is then, when the bamboo dies off and has beoome dry enough,
that the destructive jungle-fires commence.

The quantity of seeds and seedlings burnt up upon such occasions must be astoundmg,
and the comparative scarcity of shrubs may also be attributed to these fires. Perennials and
half shrubs are usually burnt down to the ground. They develop leaves or flowers omy after
the fires havie raged over them : whether thisis attributable to a normal state of develop-
ment or to aforced inheritance, | cannot say. These young flowering shoots are often very
different looking from those that are thrown out at a later period, or from individuals that have
escaped injury. They resemble somewhat scapiferous plants, or, if branched, such plants as
are continuously browsed by cattle,

« However, the savannah fires, really fearful in certain respects, may ooour annually. They «<ev_us what

an_ amount mmtmwrr@wtfmrablhm@hthedmlsmﬁdd ﬁmma?‘ h'AJAMiSnS
foliage totaIIY scorched, they recover again perfédtlydiuringhhe ensuing rainy F «jflamea"n(;t M.domcure-
lope the whole lower part of the crown, especially if the grasses consist of Sucvharum procerum and FhragmiU*.
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Tn aflowering tin-wa {Schizostachpim pergracild) jangle, | met not a few tin-Wa plants
hardly half a foot to one foot high, all flowering profusdy. They appeared to me, at first si£ht,
seedlings, but on digging them up, | found a greatly developed stock, so that there remained
no doubt that they had been often, probably annually, burnt down, and were thus suppressed
in their upward growth, like some of those curious dwarf bamboos which the skilful Japanese
produce. Such is also the case with teak and other trees. Their seedlings are burnt down
to the ground almost yearly, while their subterranean stock grows every year more and more
developed and vigorous, until the yearly shoots from it beoome strong enough to withstand
thefiresand to grow up to become trees*  Often, however, two or more shoots emerge, and
hence are formed those double and triple stems, so often seen in these forests.

(7.) Influence of germinating power of seeds upon prevalence of forest-trees. The germi-
nating of seeds is a chemico-physiological process, which goes on if certain conditions of
warmth, moisture and -light are given. The plants which, like some fungi can grow
in perfect darkness are few in number.

| distinguish quick germinators and dow germ|nato/\|’\T7nder quick germlnatorsl in-
clude such seeds as either germinate immediately after the*%ave been shed, or at least
during the course of the same year of shedding. Some, like n oves, germinate while still
on their parent tree. All such seeds usually ripen very shortlyafter flowerijd*und perish
very soon after their proper period of germinating has passed away. jftlGw germinators
seldom germinate fredly, but remain dumbering often for lonjf*ears, until certain conditions
favourable for their germination set in. Many of them require a long period fur their per-
fection after fecundation, sometimes they ripen not before the® next following year. They
may be caused to germinate by artificial means, such as dipping into hot water, etc., but
they are often difficult to raise. There are many gradations between quick and dow ger-
minators, but such are of no material importance in the present question.

Unimportant as the vitality of seeds may appear at first sight, it is not so when the
matter is carefully inquired into, and the relationship between trees producing quick and
dow germinating seeds is more closely studied.

If we examine any fores in Burma, and select from it the prevailing types, we shall
find to our surprise, that nearly all the prevailing trees are quick germinators, while the
dow germinators form only avery subordinate part. Unfortunately my knowledge of the
germinating power of the seeds of Indian plants is very limited, but it is sufficient to support
these inferences of a general character. It would far exceed the purpose | have in view,
were |l specially to enumerate all the principal trees of the different forests and to discuss.
separately the nature of their seeds. It is sufficient to treat the matter here en grossan& to *
exhibit only the results drawn from a general treatment. Those families of Indian plants
that are characterized by quick germinating members are chiefly : Capparideae, Guttiferae,
Ternstroemiaceaey Dipterocar peae; Bombaceae, Malpigliiaceaeg Aurantiaceae, Burseraceae; Meli-
aceae, Sapindaceae, Anacar diaceae; Mimoseae, Caesal pinieaey Rhizophoreae, Combretaccae, Mt/rta-
coae, Melastomaceae, L ythrarieae, Artocar peaey Acanthaceae, Verbenaceae, Cor diaceaey L abiatae,
Laurineaey Cu}mliferaey Juglandeae, and some others. At the sametime the seeds of these
families are for a great part also of a perishable nature, and more especially so the Gutt|ferae
Dipterocm-peae, Stercnliaceaey Aurantiaceaey Anacar diaceae, Rhizophorcacy Myrtaceaey Laurineae
Cupuliferaey and partly Artocarpeae : and these families include the trees most common and
abundant In how far the perishable nature and quick germination stand in relation
to the absencef of albumen, or to the nature of the albumen itsdf, whether mealy
fleshy or oily, | am not prepared now to say. |f we oompare tha prevailing types of the Pe<n!
(and also of the Malayan) foredts, it is striking indeed that nearly all come to range wftk
one or other of the above named families.

But there are not only some very common trees which do not come within these
families, but also some |mportant exceptions, which require special consideration.

Of the former dass | may mention Xanthophyllumg Jferitiera, Ptero&permum Qrewia
Buettneria, Lophopetalum, Gonnarus, Celtideae, Ho/arrhenag Jmminum, Chionanthus' Argicera’
and Orvhideaey all these_having very little or no albumen, although some of their * congeners
- possess plenty of albumen.

Some of the more important and direct exceptions that deserve to be named are
Euphorbiaceae, Hydnovarpmy Coniferaey; Cowjmitae, and Bassia with oily albumen ; further
. Dilleniaceaey many JUenispermaceae, Flacour(iag Elaeocarpus, Toddaliag mauy Leguminome
such as Cassia and Bauhinia, Casearia, Hoiualium, Araliaceae, many Urticaceaey Antidesmeae]
8ymploco8, mogt of Rubiaceae, andL oganiaceae, Apocyncac, Solaneaey GnetumgMyrsinesEbenaceae,
all Palmacy Ericlneae and others; also such important families as Cyperaceae and Gramineag]

» The number of plants which do thus withstand the fires and ultimately become treesis very small indeed ¢
. the vast mgjority perish miserably. Remark by Dr. G. King.

t Tesk has no albumen as sated by Schauer, but large oily cotyledons, aud, therefore, offers no exception
to the above remark.
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Ampelideae, and Anonaceae. |In fact, low herbs and half-shrubs, of whioh the greater part are
light-loving, offer most of the exceptions, and seem to follow different laws from those
which govern woody plants. Sterculia and palms, however, are not strict gxoeptions, and may
safely be classed among the quick germinators and perishable seed-bearing plants; so may
several others of those exceptions when the vitality of their seeds shall be known and properly
under stood.

Although the list of exceptionsis consderable, it would appear to me that in Pegu, as
also in Malayan countries, quick germinators supersede dow germinators, and, what is still
more perplexing, it seems, asfar as my experience goes, that those trees whioh produce the
most perishable seeds, are also those which are most numerous in individuals and have the
greatest digtribution over an area similar in climate and physical character.

Another peculiarity, which deserves mention here, is the fact that many woody
-plants that are introduced fromj ~ y or rocky tractsinto deep alluvial plains, often produce
no good seeds, or fail altogethe®Keed. Thisisimportant to know, for it tendsto explain
the absence of many trees, tflH&re common on older formations all round such allu-
vial plains. It would appear, athnugh | speak here only empirically, that seeds of such trees
may becarried into the plains, and there germinate and grow up intotrees, but that, owingto
certain unknown causes (possibly the peculiarity of soil), they have lost to a greater or less
degree theit~wer to produce good seeds with a healthy embryo.*

Dr. Sendtner, has madoijhe interesting observation, that the plants of certain tracts of
bog-groundsin Bavaria shew a remarkable unproductiveness and scantiness of fruit. Analyses
of such bog-waters have testified the absence of phosphate of lime, so neoessary not only to
the production of seeds, but also to the formation of bone in cattle, t

»
B.—BOTANICAL DESCRIPTION OF PEGU, WITH SPECIAL CONSIDERATION OF THE FORESTS

§ 5—Position of the Flora with regard to surrounding Floras, with a division of
theFlorainto natural zones.

The Indian Flora, as a whole, is composed of five]: very different floras, viz :—
1. The Afghanistan and Sind Flora, an eastern extension of the Mediterranean Flora.

2. The Hindostan Flora.

3. The Himalayan Flora.

4. The Eastern Indian Flora.

5. The Malayan Flora, which includesMalacca and the Malayan Archipelago ; border-
ing to the South the Australian, and to the East the allied Polynesian Floras.

Between Hindostan, the Himalayas and Eastern India a dead alluvial plain extends
(on the bed of an ancient sea), known as the Gangetio and Indus plains, which cannot pro-
perly be referred to any of the above Floras. It is botanically a neutral ground, at present
almost destitute of indigenous forests except along the sea-coast, and to a botanist a dreary
field for explorations. So poor is its Flora, that the whole of these alluvial plains number
not above 1900-1400 sp., and even Lower Bengal cannot boast of more than 900-1000 really
indigenous plants, amongst whioh agrarian, swamp, and aquatio plants-and grasses pre-
dominate.

* The same phenomenon takes place in any large garden situated on deep alluvium, the most unfortunate
site which could he selected. The number of woody plants that never seed, increases in ratio as the plants
become more and more exhausted. Sometimes, after many years' rest, a petrophilous tree may produce fertile
seeds, but these are rare exceptions, chiefly dueto the accumulation of fallen leaves etc. that are allowed some-'
times to collect and to moulder, thus returning to the soil a certain quantity of the chemical nourishment which
the trees havederived from it for alonger period.

t However, thisis hardly the true cause here in the alluvial vegetation, and certainly is to a certain
degree in direct opposition to the fact, that alluvial plains produce the greatest amount of cereals, Ac. Whatever
may be the cause of the reductive quajlty of alluvium, it is certainly not ascribable to competition of woody plants
with thepowerful coarse grasses; for if we leave the zone of savannahs and enter the lower mixed forests, these
grasses disappear, although alluvium is still the formation. In absence of sections | can only suggest that a
substratum of plastic retentive clay may exist which causes the watersto stagnate.

X | have omitted from this classification the high Asian or leetan flora, which properly forms part of the

North-Asianflorae.
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The Burmese Flora is a pnrt of tho Eastern or F:;riher Tudinn Flora, of which the
Knasya hills form the extremes® North-west, fli®l Kara and OooHn-ohina the extrerai «i. East
and i-South-eust parts. It may be divided into ESveral bracts, such as the Arratea Yomah,
Pegu Yoiiiah, tho Martaban or Karen hills, ami finally into the Tenasserun and Avu traote.
Each of these tracts has its peculiarities, vrhiah, however, 1 do not consider it necessary to
elucidate here.

Before treating of the zones of Pego, we must distinguish, first, general or geographical,
and, second, specia or local zones.

Botanioally. we usually distinguish the following 'general zones OQ tho Northern (and
also Southern) hemisphere of our globe, wMch nearly agree with the geographical ones, fit :

1, The equatorial zone, from thefetrustor to North Lat. 15.°
Tho tropical zone, from North Lat. 15° to 23."

The subtinpieal zone, from North Lat. 23° to 34.*

The warmer temperate zone, from North Lnt 34° to 45",

The colder temperate zone; from North L at 45" to 58.*

The subarctic zone, from 58° to 66.°

Tho arctic zone, from 6>° to ?S° and

The polar zone, from 7'2° to the pole,

Tor theee somewnhat too artificial cones, founded chiefly on the yearlr means of temperature
1 wieh to substitute the following revised scheme :*

|.—The warm Koo (TJierwazonn), from the equator to 35° North Lat. The seasons of
the year are either little marked, or are more ustmlly divided into adry and mini/ wagon. Tho
thermometer very seldom rinks below freezmg-pointund theu only along its borders in contact
with thewintry ama There is amost no difference between day mid night Wider the equator
but it varies gradually towards tho northern borders of tho zone from a fraction of an hour
to about 4 hours. It is divided into : _

1. A tropical aubzone, from the equator to the tropic of Cancer, and

2. A subtropical suhssone, from the tropic of Cancer (213%°) to 35° North Lat

Each of theee subzones must again carefully be distinguished into such tracts as have
a moist climate (hygroclimatio tracts), and such as are more or |ess destitute of ruins fXero,
climatic tracts), roei agjttn® Afvican and Asijitio deserts.

I1.—The wintry Mine {CAeimaaona), from 35° North Lat. totho arotio rirde <G6i°l
‘I'ne seasons of the year consist of a winter and a summer, with spring and autumn = Dunne
winter there u freezing and amore or lessregular fal of snow. Hern the days and 'nights art
siill distinct, but the differenco between day and night varies from 5 to Hi hours There me two
divisions of this zono, via :

1. A suUempcrate Hubzone, from 35° to 46° North Lat. and

2. A tempera*: subzoue, from 45° North Lat. to the arctic circle

I11.—The polar or (rigid zone fPoUmnu), front the arotio eiwle to the pole  Summers,
of very short duration, winters very long and rigorous, and, towards the MIML ctenml  There
iB no daily dil<renoe between « lay and o$bt, but along day from two to more than six months
duration, alternating with a night of a similar length, during which only mysterious Ilghts
sueh as the aurora tort ulit, p« nut a substitute for thesun. The two subaones avo :

* In doing fo it will 1* cbwrrrf that | Uve ebendoned &t old-fduuu-4 noMont of botmudta redfailin |,
3 temperdefom]* Thia, boworer, is nut tho proper place to ducuul lint ruesona of my vitwi, g

oNoUTPwN
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1. Thearctic subzone, from the arctio circle to 72° North Lat. Scanty vegetatton.

2. The crcumpolar subzone, from 72° North Lat. to the pole. No vegetation. (?).

For convenience sake, | have marked off these zones and subzones at the geographical
lines, but these actually follow no mathematical lines, but are rectified by the lines of equal
summer and winter temperatures (isochimens and isotherms of the respective seasons, or
rather of the coldest and warmest months of the year).

The whole Eastern Indian Flora belongs, according to my scheme, to the warm zone,
and the Pegu Flora, which we have here to consder more specially, would have to be placed
in the tropical subzone. :

It is usual to divide larger tractsinto smaller or special zones, quite independent of the
zones above discussed, and so | do here.  Thisig done to facilitate the understanding of the
distribution of plants and other peculiaritiesin climate, &c.

The Pegu province does not bear an uniform Flora, but extends into the Avatract. It
is, however, not necessary here, due the special purpose for which this report is written, to
make such a distinction of Flof% We shall, therefore, treat the part which belongs scienti-
fically to the Ava Flora, asaa"re zone.

From ~ 8 3 it is alrea&jrclear that the climate of Pegu allows of a division into zones,
each of which- has its peouBaritigg, as well in vegetation, asin general appearance. | dis-
tinguish thfleo .principal zones if™eqgu, viz. :

1. The fIHI zone, thelittits of which may be drawn in a straight line from Bassein to
Ehayazoo on the Sittang river, interrupted only by the Southern extremity of the Tomah that
terminates at Rangoon, The characteristic trees here are mangroves and other tidal trees.

2. The Pegu zone, which extends over the whole province with the exception of an
e almost rectangular tract at the North-Western corner. Owing to. peculiar climatological
conditions, this zone might be subdivided into a Sittang and a Tharrawaddi district. The
former being the moister one, permits so many evergreens to immigrate from the Martabnn
hills as to make its Flora more allied in a botanical point of view to that of Martaban. The.
Tharrawaddi district holds the mean between the Sittang district and the next or Prome zone.:
True continuous ever green forests (Swamp-for ests exoepted) are here almost unknown, although
patches of evergreen trees form a substitute for evergreen forests in more sheltered valleys.

It is interesting to observe here, how few of the evergreen trees of the Sittang district
cross the Yomah range into the Tharrawaddi district, although physical facilities do exist.
From the Arracan Yomah, which is said to be coveted by evergreen forests, no evergreens
seem to come over the broad alluvium of the Irrawaddi. The true cause of this lies probably
in theunfavourable exposure of this side of the Yomah, and all the unfavourable climato-
logical changesthat accompany such an exposure.

3. The Prome zone, the line of which may be drawn from Myanoung on "the Irra-
waddi to the top of the Kambala toung, and thence along the main range to the fron-
tier,* is the driest zone in the whole of Burma and is, so far as | could learn, quite destitute
of evergreen forests. Towards Mandalay in Ava the climate becomes so arid that there is
often not sufficient rain during the rainy season for the cultivation of rice. This dry Prome
(or more correctly Ava) climate allows such plants to grow, as Cochlospermum Oossypium,
Tribulus, Priva, Premna viburnoides, Boerhaavia repanda, Balanites, Azima, forests of Acacia
Catechu, Celsia Coromandeliana, Polygala Vahliana, Decaschistia sp. near crotonifolia, Hibiscus
Solandra, Sebastiania Chamaelea, Ruellia suffruticosa, Andrographis ec/rioides, Pemtrophe
catycitlata, Holmskioldia sanguined, Polanisia Chclidonii, Psoralea corylifolia, Lidiggfera
viscoaa, Ranunculus scclerafus, BUpharis Maderaspatam, Bauhinia racemosa and B. diphylla,
Acacia Famesiana, Rosa involiicrata, Monenteks spicata, Carissa, Panetta parviflora, Morinda
tomentosa, Sphaeranthus amarantoides, Strychnos potatorum, Hibiscus micranthus, Artemisia
cirnifolia, Linaria ramosissima, Iphigenia indica, &c. All these are forms which remind
one of Hindostan, and most of them do not occur anywhere else in Burma, nor
in Arracan and Chittagong, but are found in the adjoining parts of Ava. The true
sal-tree (Shorea robitsta), is also said to occur further to the North, viz, in Ava,
and theré is little cause left for hesitation to believe this, after such a number of Hin~
dostanee plants have been found, many of which even form the prevailing types of the
Prome Flora. The chief characterigic forms of Prome are Tectona Hamiltonii (ta-hat)
Erythrina sp. (eng kathit) Acacia leucophloea (dha-noung), Hymenopyramisbrachiata, Capparis
grandis (Koungkwa) and very many others. .

Of course, none of these eones abruptly terminate at the lines drawn. As| hard-
ly need explain, they gradually merge one into thG other. But along the main range
of the Yomah the division israther abrupt; for in travelling during March or April from
the Prome district to the Sittang side, a changeis met with in the vegetation, when passing

_ the main range, which must impress any one, whether he be a careful observer or not.

* The country aong the frontier North of Taunghoo is unknoan tome, but | have reesn to supedt that
theline df the Ava zone edendsto the Sttang aong the watershed of the Lauyan ehaung.
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The accompanying map of Pegu will give an idea of the different zones in this province.
The map itsdf is a copy* from Dr. Brandis Sketch-map of the teak localities in B. Burma,
with very few alterations. It would have been desirable to compilea new and more correct
map on a larger scale, and to enter in it the different forests, soils, & a, but thisis not practi-
cable at present.

§ 6—Digtinction of thevegetation into an original and a secondary one.

The vegetation of Pegu, as of any other country, must be distinguished into an original
and a secondary one, the latter being produced by theagency of man. Thelimits between the
two are arbitrary and in many cases can by no means be traced satisfactorily. It is, how-
ever, useful to digtinguish between original Flora and cultivation, and to keep them apart,
for reasons easly to be comprehended.

The mixing up of these states of vegetation may change the whole botanical physiog-
nomy of a country so asto makeit very uninteligible or ‘mideading. For instance any
one who would draw up adescription of the Flora of the (Jangetio Delta-as it now pre-
sents itsdf, would produce a picture quite different to what really existed when cul-
tivation had not yet advanced so far in Bengal; for the alluvial plains of lower Bengal
have been at some time exactly what the Irrawaddi valley % now. My own explorations
have shewn me clearly, that the Gangetic plains must have been covettft by the same
kinds of fores (consisting, however, partially of different species), as we now find along
the Irrawaddt. There have been extensve savannahs and savannah-forests gradually passing
into.lower mixed forests towards the base of the Himalayas, Behar and the Ehasyah-hills, and
as gradually running into savannahs and tidal jungles towards the sea coast. Laterite and
diluvial formations are not so developed in Bengal, but where they occur along the borders
of the vagt alluvial plain, the vegetation on them isas characterigic and peculiar asit isin
Pegu; for although the plants differ to a great extent specifically, their habit and phy-
siological character are equivalent.

The accompanying plate contains two sections, one of Burma from Toungoop to the Sal-
ween, the other of the Grangdio valley from the Kajmehal hills to the Himalayas. A
oursory ingpection of these two sections will shew that, in spite of all the differencesin the geo-
logical nature of the hill tracts, the reationship and digtribution of the vegetation is, and
still more has been, in Bengal precisdy the same as that of Pegu. The Eng-forests are
here represented by sal-forests, f while the upper mixed forests, &c, are in habit also the
same, although differing greatly in their spedific congtituents.

This section, therefore, will servetwo purposes, first to bring under view the whole
chain of forests from -the Irrawaddi to the Sittang; and, seoond, to give at the sametime a
hypsometrioal exhibition of the Burmese hills, as compared with those of the Himalayas.

In a botanical point of view, the study of the vegetation of such large expanses of allu-
vium, as that of the Ganges and Bramapootra, isinteresting in so far as it teaohes us that
these alluvia doffer as powerful a barrier asthe sea, if not one even more powerful, to the dis-
persion of plants. But these are condderations of little interest to the foreser.

In the second part of my report | shall introduoe more botanioal sections on a larger
scale, which will show more clearly the regularity of distribution of the forests of Pegu.

Another divison of the different vegetative combinations, if | may be allowed to call the
different kinds of forests, savannahs, & ¢, by this denomination, is into forests and low natural
vegetation. Thisisa praotical divison, introduced more for the sake of rendering thesubjeot
ease for fores officers than as one basad upon sound scientific principles.

The forests may be distinguished into evergreen forests and those that shed their
leaves during the dry season. The transtion from deoiduous forests to evergreen forests
is not unfrequent, but, generally speaking it is not so difficult to detect this, asit isto distin-~
guish recently cultivated lands from original vegetation.

As regards the different kinds of forest, | need hardly say that they are classfied
only as a means for dis{jnguishing certain associations of trees; for so great is the
variety of foreds in Pegu, that | might easily have doubled their number had | seen any
real advantage in doing so. It mugt not be supposed that these forests present themsdves
everywherein the same proportions and under the same conditions; on the oontrary, they
offer so many trandtions, that |1 found myself several timesin a dilemma, not knovvmg ex-
actly in what kind of foresx | was then travelling. Scientifically suoh irregularities”and

« It is a matter of infinite regret to me, that thiscopy has been executed by the artists under mv char™
S0 carelessly and so incorrectly. These men areonly accustomed to draw plants, and have hardly any ided of ma®/
However, T hope, the map will be good enough to shew the zones, and to exhibit roughly also the routes [
took when i n Burma. « v
t These sal-forests are aU along the base of the Hlma,layas Stuated on raised diluvial banks; throughout
Behar and the Rajmehal hlllsthey appear on gradually rising laterite and other impermeable strata, pertlnaﬁoudv
avoiding alluvium and permeable strata, just as the eng-ibrests in Burma.
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aberrations can be explained more or less easily; practically, they will remain a source of
difficulty to those who are not botanists.

However, there are certain indications, derived from the conditions of soil, and especially
of the substraIum and from the physical nature of the locality, by which (gwded by certain
characterigtic plants) one can finally reduce such doubtful jungle formations to their proper
places more or less accurately. L et me give an example. The savannah mixed forests of the deep
alluvium of the Irrawaddi plains are very easily recognised in their normal state, but when
the treesin them get crowded, as along the cart road from Tharawa (opposite Henzada)
to Thabyaygon on the Hlineriver, they become composed of so many trees, derived from the
lower mixed forests, as to make it difficult to say whethér we have to do with a‘savannah or
lower mixed forest. In this case the conditions of soil and climate are the same, but the allu-
vium is probably not deep enough to produce a vegetation identical with that which we might
have expected here. Possibly also a different substratum exists. The general growth, how-
ever, of the trees, and especially the long coarse wild sugarcane so characteristic of savannah
forests, are indications strong enough to place the present forest in the same division with
savannah mixed forests, or to make a slight variety of it.

The vegetation of cultivated lands, swamps, waters, &c, is of course of little or no
value to forest officers but | allude to it here for the sake of completeness.

§ 7—Enumeration of the different kinds of forests, fyc, and their botanical characters.

Having shewn in the preceding section how | distinguish the larger divisions of
vegetation in Pegu, it remains for me to classfy the different smaller variations of vegetative
combinations, asthedifferent kinds of forests, savannahs, & c, are called by phytogeographists.

| shall first submit a conspectus of them, and afterwards treat them one by one in the same
order ashere indicated. 1 find some little difficulty in treating the same, kind of forest under
one and the same heading, because, although practically identical, the same kind of forest
contains often an admixture of trees peculiar to the zone in which they grow. In such
caes | have usually added some of the more striking peculiarities in the different zones.
Some of the forests ococur only in one single zone, such as the Sha forests in the Prome
zone.

It was my intention to omitin the present soheme of forests, &0, all those forests whioh
are met with East of the Sittang, and to restrict myself solely to the vegetation between the
Irrawaddi and Sittang rivers. | should have done so for two reasons, viz, (1) because | un-
derstood from the official correspondence before me, that the area should belimited to that extent,
and, (2) becauseadue appreciation of the character of the Karen or Martaban hills (as |
have ventured to call the whole range of hills between the Sittang and Salween rivers) can
only be attained from alonger residence in those regions. | myself have travelled but little
in those parts, and | spent hardly more than two weeksin exploring the interior portions up
to 7000 feet elevation. After reconsideration, however, | thought it might be useful, in spite
of the incompleteness of my experience, to introduce those forests. Theseare all high level
forests, viz. the evergreen hill forests and the hill Eng forests.

|. —OEIGINAL VEGETATION.
A.—Forests.

AA.—EVERGREEN FORESTS.

1. Littoral foreds.
a. Mangrovejungles.
b. Tidal forests.
2. Swamp foredts.
3. Tropical forests.
a. Closed tropical forests.
b. Open tropical forests, or moist foreﬂs
4. Evergreen hill forests, or temperate forests. (All unrepresentedin the Pegu Tomah).
‘a.  Drier hill forests (3000-7000 feet).
b. Pine forests (3000-7000 feet).
c. Damp hill forests (3000-6000 feet).

BB.—DECIDUOUS FORESTS.

5. Open foredf? (chiefly on diluvial formations).
a. Hill Eng foregs (not represented in Pegu).
b. Engor laterite foreds.
c. Low foreds.

7
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6. Mixed forests.

a. Alluvial mixed forests, (on alluvium).
aa. Lower mixed forests.
bb. Savannah forests.
cc. Beachjungle.

b. Upper mixed forests, or teak forests. (On permeable sandstones and mota-

mor phio rocks).
aa. Moiger teak forests.
bb. Drier teak forests.
7. Dry forests (chiefly on caloareous substrata).

a. Mixed dry forests.

b. Shaforeds.

c. Hill dry foredts.

B.—Savannahs and low natural vegetation.
AA.—LAND VEGETATION.

8. Bamboo jungles,
9. Savannahs.
10. Natural pastures.

a. Long-grassed or jungle pastures.
b. Short-grassed or lowland pastures.
e. Hill pastures (not represented in Pegu).
11. Eiparian vegetation.
0. Vegetation of rivers, & ¢, with sandy or clayey beds (on alluvial formations).
6. Vegetation of rivers, choungs, &o., with rocky beds (chiefly on older forma-
tions).

. BB.—VEGETATION OF SWAMPS AND WATERS

12. Sweet water vegetation.
a. Vegetation of swvamps.
ft. Vegetation of lakes and other stagnant waters.
c. Vegetation of running waters, such asrivers, &o.
13. Saltwater vegetation.
a. Vegetation of tidal swamps, salt lakes, &c.
b. Vegetation of the sea.

II.—VEGETATION OF CULTIVATED OR LATELY CULTIVATED LANDS

1. Vegetation of agrarian lands.
a. Lower agrarian lands, asrice fields, & ¢, turning after harvest usually into
pastures.
b. Upper cultivated lands or toungyas, turning after desertion into poon-
zohs and jungles.
2. Village vegetation.
a. Native gardens, waste places, &o.
b. Village vegetation itsdf.
3. Naturalized plants. ~

L—ORIGINAL VEGETATION.
A.—FORESTS.

Instead of giving a dry resum£, where and under what conditions forests are found in
Pegu, | will introduce"here a few passages from the leoture* which Dr. F. v. Mudler
in Mebourne délivered to the colonists of Australia, with regard to Australian forests, their
functionsin nature and (heir use to man.

" How forests beneficially affect a clime, how they supply equable humidity, how thev
afford extensive shelter, create springs, and control the flow of rivers: all this the teaching
of science, the records of history, and, more forcibly still, the sufferings or even ruin ‘of
numerous and vast communities, have demonstrated in sad experiences, not only in times
long past, but even in. very recent periods. In what manner the forests arrest passing
miasmata, cr set a limit to the spreading of rust-spores from ruined cornfields, in what nian-

t Baron F. v. Mudler, Foreg adlturein itsrdation to indudria pursuits
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ner their humid atmosphere and their feathered singers effectually obstruct the march of
armies of locusts in the Orient, or hinder the progress of vast masses of acrydiain North
America, or oppose the wanderings of other insects elsawhere, all this has been clearly
witnessed in our own age. How the forests, as dow conductors of heat, lessen the tempera-
ture of warm climes, or banish sroccos, how forests, as ready conductors of eectricity, much
influence and attract the current of the vapours, or impede the elagtio flow of the air with its
storms and its humidity far above the actual height of the trees, and how they condense the
moisture of the clouds by lowering the temperature of the atmosphere, has over and over
again been ascertained by many a thoughtful observer. In what mode forests shelter the
soil from solar heat, and produce codlness through radiation from the endlessly multiplied
surfaces of their leaves, and through the process of exhalation ; how, in the spongy stratum
of decaying vegetable remnants, they retain far more humidity than even cultivated soil;
how they with avidity re-absorb the surplus of maisture from the air, and refresh by anever-
wanting dew all vegetation within them and in their vicinity, has been explained, not only
by natural philosophy, but also often by observations of the plainest kind. How forest
trees, by the powerful penetration of their roots, decompose the rocks, and force unceasingly
from deep strata the mineral elements of vegetable nutrition to the surface ; how they create
and maintain the sources for the gentle flow of watercourses for motive power, aqueducts,
irrigation, water traffic and navigation ; how they mitigate or prevent malarious influences,
of all tBis we become cognisant by daily experiences almost everywhere around us. We
have to look, therefore, far beyond a mere temporary wood supply, when we wish to estimate
the blessings of forest-vegetation rightly; and our mind hasto grasp the complex of causes
and sequences originating with and depending on the forests, before their value as a total
can be understood.”

‘ " Let us then take timely warning; let usremember that denuded earth parts with its
" warmth by radiation, and isintensely heated by insolation; that thus in woodless countries
the extremes of climate are brought about in rendering the winter-cold far more intense and
boisterous, and the summer-heat far more burning and oppressve. Let usremember why the
absence or destruction of forestsinvolves periodic floods and droughts, with all the great disasters
inseparable therefrom. Let us bear in mind that even in our praised Australia many a
pastoral tenant saw his herds and flocks perish, and even the very kangaroos of hisrun; how
he looked hopefully for months and months at every promising cloud which drew up on the
horizon, only to dissolve rainless in the dry desert air; while when the sguatter's ruin was
completed, the last pasture parched,-and thelast waterpool dried up, great atmospheric
changes would send the rain-clouds over the thirsty land with all the vehemence of precipita-
tion, and would convert dry creeks into foaming torrents, or inundate with furious floods the
very pastures over which the carcases of the famished cattle and sheep were "srewn about!
Picture to yourselves the ruined occupant of the soil, hardly able to escape with his bare life
from the sudden scenes of these tragic disasters !  Fortuuately, as yet such extreme events
may not have happened commonly ; yet they did occur, and pronounced their lessons impres-
sively. Let it be well consdered, that it is not alone the injudicious overstocking of many a
pasture, or the want of water storage, but frequently the very want of rain itself for yearsin
extensive woodless districts, which rendersoccupation of many of our inland tracts so precari-
ous. Let it also not be forgotten, how, without a due proportion of woodland, no country
can be great and prosperous! Remember how whole mountain districts of Southern Europe
became, with the fall of the forests utterly depopulated; how the gushes of wide currents
washed away all arable soil, while the bordering flat land beoame buried in debris;, how its
rivers became filled with sediment, while the population of the lowlands were at the same time
involved in poverty and ruin! Let usrecollect that in many places the remaining alpine in-
habitant had to toil with his very fud for many milesup to the once wooded hills, where
barrenness and bleakness would perhaps no longer allow a treeto vegetate! It should be
borne in mind that the productiveness of cereal fields is often increased at the rate of fully 50
per cent, merely by establishing plantations of shelter-trees; that the progress of drift-sand is
checked by tree plantations; and that a belt of timber not only affords protection against
storms, but also converts sandy wastes finally into arable meadows, thus adding almost un-
observed, yet unceasingly, so far to the resources of a country."

1 ghall we follow then the example of those improvident populations, who, by clearing of
forests, diminished most unduly the annual fall of rain, or prevented its retention; who
caused a dearth of timber and fuel, by which not solely the operations of their artisann be-
oame already hindered or even paralysed, but through which even many a flourishing country
tract was already converted almost into a desert.  Should we not rather commence to convert
My desert tract into a smiling country, by thinking early and unsdfishly of the requirements
of those who are to follow usP Why not rather imitate the example set by an Egyptian
sovereign, who alone caused, during the earlier part of this century, 20,000,000 of treesto be
planted L in formerly rainless parts of his dominions."
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AA.—EVERGREEN FORESTS*

Theevergreen forests comprise all forests, the trees of which do not shed their leaves
during the hottest and driest part of the year, or from February to the beginning of the rains
inMay. | donot, however, mean that all the trees represented in such forests, are evergreens :
the evergreen trees are onIy the .prevailing typesin them. But although a mathematical
line cannat be drawn between evergreen and deciduous forests, the demarcation between them
is nearly as conspicuous as that of the Eng forests and mixed forests. Not rarely these
evergreens are seen in valleys intruding their dense dark -green heads into the drier mixed
forests above them.

1—Littoral forests.

The littoral forests stretch all along the coasts, wherever flat shores and alluvial deposits
prevail. They extend as far into theinterior (especially in the so-called deltas of larger rivers)
asthetidal wave penetrates. In Pegu itself the tidal zone in aline drawn from Khayazoo to
Bassein will probably indicate the general limit of the littoral forests. They do not, however,
cover thewhole extent of the country (asisthe casein the Soonderbuns of lower Bengal) south of
thisline, but areredtricted to the alluvial formations, and more especially to theimmedtatevici-
nity of the rivers and tidal channels. They are often enough interrupted by other kinds of
forests, which either grow on the higher grounds or on diluvial formations. Neither are
they uniformily composed of the same trees, but vary as much in their constituents as do all
other forests in Burma. For this reason | found it useful to divide them into the two
following varieties, viz.:

a. Mangrovejunglesand swamps, covered regularly by all tides.

b. Tidal jungles, usually covered only during spring and higher tides.

a—Mangrove jungles. These foredts, in the sense | take them, occupy the flat muddy "
shores along the sea, and especially along the estuaries of rivers and streams, forming the outer
skirt of vegetation, and often extending (duringflood tide) far intothe sea. They are regularly
submerged by thetides, and are very poor in species, when compared with other forests. They
form rather dense and usually low jungles of 40 t6 70 feet in height with glossy dark-green
foliage. Themost characterigtic trees and shrubs found here arethose which are generally
known under the name of mangroves, such as Bruguiera gymnorhiza, and sometimes B. oxy-
pin/Ua, Rhizophora conjugata and Rh. mucronata (all these called by the Burmans j)yoo)s
further Ceriops Roxburghiana, Kandclia RJieedei,, Sonneratia apefala, S. acidaand 8. Grifjithiig
Lumnitzeraracemosa, Carapa obovata, Bcyphiphora caryophyllacea, Brownloicialanceolata, Aegi-
ceras cornicu/ata, Acanthus itmfolius. Amongst the poor shrubbery Acanthus wiubilis, a
Moyag Acrostkimm aureum, and a few others are found.

Where Bruguiera and Rhizophora prevail, the soil is washed out from therootsby the sea
in all directions, so as to form often a complete labyrinth of network, presenting an ugly and
dirty aspect. Numerousirregular short stems of undeveloped trees, looking like pinnacles, or
irregular knobs arising from the exposed roots, accompanied by humerous mangrovesin all
stages of growth from the stick-like seedling up to the full-grown tree, make walking amongst
them very troublesome. The grey mud, which is so soft that one sinks continually up
to or above the ankles, bears hardly any other plants, except seedlings of such families as are of
a mangrovecharacter. Theground, burrowed by various sea-animals, suoh ascrabs, & ¢, is sub-
merged during flood tide, when thelower trees and shrubs show only their crowns above the sea,
while the higher mangrove trees, sticking out from the expanse of water, appear like a floating
forest. These are usually the trees of which we first catch sight when approaching the
shores of a low country.

b.—Tidal jungles. The tidal jungles resemble in many respects the mangrove Jungles
especially along the very borders of the tidal channels, but they are usually devoid or nearly
so of true mangroves, such as Bruguierag Rhizophora, fyc. They not only occupy the sea-
shore, but far up country, especially along the various river systems. They are even
found, where the influence of tide is very inconsiderable, and the water only very slightly
brackish. Their average height is from 40 to 50 feet, or even in some cases higher, and somé-
timesthey arereduced to'shrubs. They have plenty of shrubby undergrowth. During spring
tides they are more or less inundated, but ordinary tides seldom reach them. The most

* Compare alo *

1. Dr. Brandh's report on the Attain forests for the year 1860. (Sdections from the Records of the
Government of India, No. XXXII. 1861), and m

2. Dr. Brandis Auszug eines Briefes des Dr. D. Brandis Domdamee Forests, 23rd March, 1862. (Botanische
Zeitung, 1863, p. 43).

3. H. Falconer. Report on the Teek Forests of Tenassrim. (Sdections from the Records of the Benggal
Government, No. | X. 1852).

4. Dr. McCldland. Report on the Tegk Forests of Pegu. (Sdections from the Records of the Government
of India, No. 1 X. 1855).
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tic trees here are Sonncratla apetala and Avicennia tomentosa, forming nearly one-third of their
entire bulk. According as the one or the other of these two trees prevails, we see these forests
assuming arather willow-like appearance, with drooping branches and lax linear foliage of a
Iight greyish green color; or low jungles present themselves of a mean height hardly exceeding
25 to 40 feet with a broad dull green foliage collected into dense almost spherical crowns.

The other trees and shrubs that are associated with the above treesare, for the great part,
the same as those in the mangrovejungles. These are especially: Sonneratia acida and S.
Griffithii, Aegiceras cornkulata, Kanddia Rheedei, Hibiscustiliaceus, Thespesia populnca, Heri-
tiera Uttoralis and H. minor, Pavetta nigricans, Pongamia glabra, Tamarix Indica, Clerodendron
inerme, Excoecaria Agalfoclta, Pluchea Indica, Lumnitzera racemosa, Saltefn prinoides, Antidesma
Ohaesembilla and A. diandnun, Gfochidion multilocufare, Erythrina ovaUfolia, Dalbergia mono-
sperma, Pandanus foetidus, Brownlowia lanceolata, Ficus cordifolia, Cerbera Odallam (usually on
rocky ground), Cordia myxa, Aegialitis annulata, Breynia rhamnoides, and, strange to say,
sometimes Salix tetrasperma.

Of creeper and climbers are chiefly seen: Acanthus volubilis, Flagellaria Indica, Derris

. 8canden8 and D. uliginoaa, Finlaysonia obovata, Pentatropis, Sarcolobus, find such like.

Nipa fruticans and Pandanus foetidus form often dense bushes in certain localities, while
Phoenix paludosa is very frequent, generally forming dense, almost impenetrable patches of
jungle (smilar to those of Calamus arborcscens further inland), which look very attractive on
account of the numerous large bunches of red fruit that contrast beautifully with the glossy
dark or yellowish green foliage.

¢ Onthe muddy ground are found Acrostichum aureum in abundance, Wollastonia biflora,
Wecdelia, calendulacea, Acanthusilicifolius, Malacochacte pectinata, Leptochloa Wightii, one or two
species of giff Fimbristylis, a Phragmitcs, Eragrostis procera, coarse Cyperi, like C. procerus,
canescens, incurvus, articulatus, and especially 0. mucronatus, Sesuvium portulacastrum, Alter*
nanthera sessilis, Suneda fruticosa.

Only a few species of ferns and orchids are observed on trees, although they are not scanty
in individuals. Polypodium quercifolium is amongst them the most conspicuous one. Also
Hoy a and Discliidia are rarely missed. Gassy tha Jiliformis is most abundant, often completely
covering the shrubs with its yellow or green, smooth, thread-like stems.

On deep alluvium (asin the Sittang Delta), these forests gradually merge into savan-
nahs. Where diluvial formations protrude, as is frequently the case in the Irrawaddi Delta,
they are more or less abruptly bordered by lower mixed forests or moist forests. On
the higher stuated grounds these tidal forests change into a peculiar kind of forest, which |
had no opportunity to explore properly.—In such are represented Bambussa spinom, Zizyphus
mnoplia, Ichnocarpus frutescens, Albizzia elatu> Ficus cordifolia and F. nitida, Streblm aspera,
Cassia Fistula, Olax scandens, Barnngtonia raccmosa; fyo.s thusforming a kind of savannah
forest, but differing in aspect from the true mixed forests.

2—Snyamp Forests.

The swamp foredts are probably the most curious forests in Burma, and tq a botanist
they are of highinterest. In fact, their constituentsare BO dissmilar to those of the surround-
ing forests, that one must necessarily ask, how all these trees oome hereP The greater
part of them do not occur anywhere but in swamps or Smilar watery places, and they over-
leap large tracts of country to reappear again in analogous plaoes adapted for their growth.
They might be called the mangrove forests of the fresh waters, the ground being almost as
exposed and swampy as that of the mangrove svamps.

Whether the swamp forests are properly classed by me among evergreen forests, is still
an open_question, for Captain Seaton informed me, that the most wonderful feature of these
foredsis, that they shed their leaves completely in the rainy season. |If this is really the
case, we have here another instance, where the most opposed factors, viz., the highest degree
of dryness of soil and climate, and the greatest amount of moisture and awatery situation,
effect the same phenomenon, viz, the shedding of leaves, with the difference only in the
gerlod of shedding. Mot of the trees belonging to this formation which | passed at the

eginning of the rainy season, had all appearance of evergreens, and if we redtrict the dis
tinction of evergreen and leaf-shedding forests, as they appear during the driest period of the
year, the swamp forests may stjll be retained amongst the evergreen forests*

The swamp forests are frequent in the deep alluvium of the Irrawaddi valley, especially
between this largeriver and the Hline river, where they attain their greatest development.
They ore, however, found also along the Sittang, especially around the small lakes and
jungle swamps where they are often blended with the surrounding forests.

. * Fram the ocdletions of Tenassrim plants in the Herbarium of the Cdautta Batanical gardens | should
arrive at the conclusion, that such swamp forestd are also represented along the Tenasserim streams. It is

puzzling, however (and this probably arises from superiicial observation) that such plants are frequently said to
grow e on limestonerocks." ~

8
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In the mixed forests along the base of the Tomah, around swamps or rather accumulations
of rain water in depressed localities, a limited number of trees, peculiar to swamp forests,
make their appearance. .

We may distinguish developed or true swamp forests, and riparian or bordering swamp
forests.

A. True Swvamp forest. The true sw;amp forests are restricted to deep alluvia, where they
appear especialy along courses of streamlets, and in depressions covered by water up to four or
five feet (sometimes six or seven feet) duringthe rainy season. Asin evergreen tropical forests,
four stratas of vegetation can easily be distinguished, -viz, the lofty trees, the smaller trees, and
finally, the shrubs and soil-clothing.—The lofty trees, about 60 to 70 feet high, are chiefly a
variety of Anogeisw8acwniinatus,Mangiferalongipesand Xnnthophyllum glaucum. Of smaller trees
are chiefly seen Memecyl on Helferi® Elaeocar puspltotiniaefolia ? Pavettaparviflora, and P. nigricans,
Gonocaryum Lobbianum, Symplocosleucantha, Qlochidim sp. Hemicyclia Sumatrana, a species of
Flacourtia, Cassia fistula, allandia with very small leaves, two species of Eugenia, two small
leaved species of Aporosa, Oarcinia mecifolia, Barringtonia acutangula, Dalbergia flexuosa, and
many others not yef determined. The shrubbery consists often of Glycosmis pentaphylla,
Capparisdisticha, HymenocardiaWallichii, Orewia simiata, a new speciesof Psilobiumwith glossy
leathery leaves, Crataeva hygrophila, Combretum trifoliatum, a small new Gardenia with shining
dark green leaves. Climbers are rather plentiful, and some of them very curious, having very
short stems of only a few feet high, (usually as high as the water level, during the rains*.,
sending out disproportionately long flexuose and arched branches, forming acomplete entangle-
ment, through which it is aimost impossible to penetrate. The most common ones are aP
species of Jasmimim, Gmelina Asiatica, Pachygone odorifera, Sphenodesma eryciboides, a new
large-leaved Tetracera, Acaciapennata? Ancktrocladus Griffithii, Combretum tetragonocarpum,
JRoydsia obhisifolia, JDerris scanaens, D. elegansand D. uliginosa, etc, etc. The herbageon the
grey muddy ground is poor and scattered, consisting chiefly of a species of Carex (&. Walli-
clilana), that forms sometimes small patches of meadows along the borders of swamps, but
is never touched by cattle, Maranta in abundance, Polygonum, Lasia aculeata, a probably new
species of Cyperus (near C. moestus), Fimbristylis etc, etc.

Orchids are here very common, covering in masses the branches and stems of trees,
especialy around lakes. They are usually accompanied by such ferns as Aspfenium nidus,
Poly podium quercifolium, Drymoglossum pilosclloides, eta, along with an abundance of Macro-
mitrium and other mosses and Hepatica.

The water in the lakes and swamps is usually very discoloured and dirty, and is there-
fore very poor in plants, but, when clear, an enormous amount of water plants appear, floating
as well as submerged. Their constituents will be recorded in the sequel along with the
vegetation of sweet waters.

B. Riparian Scamp forests. The other swamp forests which | distinguish under the name
of riparian or bordering swamp-forests, are strictly not forests. They are mere patches of

. certain swamp forest trees, which occur usually around lakes and swampsin the midst of other
forests, or alpng the muddy borders of choungs in alluvial soil; hence the name riparian.

Only afew species of the true swamp forest trees appear, but these in such a large number
of individuals, asto cause a peculiar darkness and shade, which expela great number of the light-
loving plants of the surrounding (usually mixed).forests. They are marked also by numerous
pendul ous mosses {Meteorium chiefly) that hang down from the branches, indicating a much
greater dampness.of atmosphere, than exists in the mixed-forests around them, which are often
not more than 20 to 50 paces off. The principal tree is Xanthophyllum glaucum, often accompani-
ed by Barringtoniaacutangula. Mangiferalongipesand Anogeissusacuminatusareusually not far
off in such places, and in more favoured spots several of the trees, shrubs, etc. already indicated
under the true swamp-forests, associate themselves, but alwaysin small numbers. Combretum
trifoliatwn, lioydsia obiusifolia, Aporosa, I xora nigricans are such as are frequently seen.

In such swampy places some of the water-lcving palms are sometimes met with in large
numbers, especialy Areca, of which Maranta dichotoma may be considered aregular companion.

The water in these periodical swamps is usually very clear, and generaly quite free
from other water plants, except a few duck-weeds. When they are deeper and of amore per-
manent nature, they appear more open, and, therefore, access is given to agreater amount of
light, allowing the ustfa water-plants to grow. Orchids, and other epiphytes are here as
plentiful, as in the true swamp«fhiests.

| have been unable to attend to these swamp-forests as carefully asthey deserve. During
my short stay in them, afew only of the plants were in flower or fruit. 1 can find in the Cal-
cutta Herbarium hardly any specimens agreeing with theleafy branches | brought home from
these forests: a certain sign of their peculiarity.

3—Tropical Forests.

The evergreen tropical forests owetheir origin to a damp equable climate, without shewing
any predilection to suUtratum, lor we find (under certain conditions) tropical forests as well on
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permeable as on impermeable strata. They were, no doubt, of muoli greater extent in Pegu in
former periods than they are at present; but as the destruction of these forests went on, the
climate became drier and drier, and they becamerestricted to the more protected valleys of the
Yomah, especially along its eastern dopes.  Along the western dopes of thig hill range, ever-
green forests are seen only in small detached patches.  Judging from the occurrence of certain
evergreens in various valleys, now destitute of entire evergreen forests, these forests may have
probably existed, where now mixed-forests occupy their place.  Ou the drier ridges, however,
if we take into account the configuration and climate of tlje whole country, evergreen forests
could never have existed, even under the mogt favourable conditions. Deep alluvium also
shews no vestiges of having possessed at any time a tropical evergreen forest, for even the-
Sittang valley, the dampest and most favoured of all Pegu river-beds, is destitute of them.

The* large number* of treeswhich vary so much in different localities, makes it
utterly impossible to reduoe the character of these forests to a few e principal consti-
tuents. Here Humboldt's words are applicable: " Die uebergrosse Manniohfaltigkeit der
bluehtenreichen Waldflora verbietet die Frage, worjaus diese Urwaelder bestehen?' A
forester unacquainted with botany will, however, easily recognise such forests by the general
aspect that moisture, accompanied by a certain degree of shade, effects If we, in the hot
season, travel for long distances through forests destitute of leaves, and finally enter a
dark cool forest, where we find ourselves protected from the sunbeams by a dense cover of
foliage, we may naturally presume, that we have entered a tropical forest. But it is quite
different, when travelling during the rains, for therethe contrast is not so marked. Some bo-
tanical knowledge is therefore required, to distinguish leaf-shedding from evergreen forests,
and this is more especially the case, if the forest partakes of the character of what | call moist
forests.

Mogt of thetreesin these forests have no Burmese—althoughmany possess K aren—names.
Burmans, who name, quite correctly, tree after treein an op™n mixed-forest from distanoes
quite astounding, will with difficulty recognise here even such trees as grow in mixed-forests,
or will not be able to recognize them at all.

In giving here a sketch of these forests, | divide them into two varieties, viz. the closed
and the open tropical forests, two formations produced chiefly by degrees of moisture. This
division is only applicable to Pegu, and not to the hills, east of the Sittang.

a. Closed tropical forests—The average height of the treesin the closed tropioal forests
ranges from 150 to 200 feet, rarely less; trees of 250 feet in height are of no rare occurrence.
The clean stem of the higher trees varies from 80 to 100 feet and more. Junglefires rarely,
if ever, ooour in these forests, and therefore the fallen leaves etc. are allowed to decay slowly,
and to form, generally, a good black humus-soil.

Dr. Brandis, in hisreport on the Attaran forests (p. 54) truly speaks of these forests as
being clothed with an unbroken stratum of vegetation of 150 to 200 féet depth, and there are
really 4 and often 5 drata of vegetation distinguishable. The lofty trees tower above all
.others, forming, asit were, a leaf-shedding open forest above the lower stratum of evergreen
trees. Theseare chiefly Sterculiae, such as St. scaphigera, cainpanulata (Pterocyuibhun, Javanicaf
It Br.) and St. data, Tetrameles nndiflora, Parhia I ciophylla, Acrocarpus fraxinjfolius, Albizzia
Lebbek and stipulate Xylia dolabrifbrmis, Gwtteria lateriflora, Swintonia Stoenckii, Ptcro*
carpu* Indicus, Buabanga sonnerafiokles, Artocarpuschaplasha, Lacoochaand echinatus, Pentace
Blrmanica and some others. Of lofty trees the few following are the more conspicuous
true ever greens: Dipierocarpw alatus, laevisand turbinatu8,i Parashoreastellata, Hopea odorata,
Ficuslaccifera, Anisoptera glabra, Payena pamlleloneura, Ganiria cowag Antiam toxicaria.

Then follow the big trees, which rest on shorter trunks, though in bulk they are not pro-
bably inferior to thelofty trees. They form the medial stratum, and are chiefly evergreens, as
axe Mitre])horavandaef|orag Pterosper mum somimgittahnn and/M «cws, Burseraserrata, Lysoxyloti
sp., Kurrimiarobusta, Semecarpushetcrophylla(.?), Marlea tomentosa and begoniaefolias Stereos-
permum fimbriatum (?) Vitex peduncnlaris,* Adenanthera]mvonimg Cedrela Toona.nn& C. multl-
juga, Sapindm rarak, Lagerstroemia tomentosa {?)s Mangifera I ndica, Xanthochymus pictorius,
Sandoricum I ndlcum, Dalbergia glaucescens, Ficusobtusifolia, ItyWaetc., Podocarpuspolystachya,
Albizzia lucida, Pithecolobium lobatum, Payanelia multijuga, Amoora Eohitukay Diacospermum
xphacrocarpum ?, Diospyroscordifolim ? Tetranthera 2 or 3 species, Bischoffia Javanica; Trewia
nudiflora, H|b|scusvulp|nus Pterospermun acerifblium, Sterculiaornata, Elaeocarpustuberculatus
etc., etc.

* |n thetropical forest of the Toukyeghat valley which stretches between the seven pagodasand the Bogelay
ridges (an area of hardly 8 to 9 square miles), not less than 300 to 350 different kinds of trees alone have *been
observed by me. Not a day passed, without my having had to add 1 or 2 kinds more to my lists, and so it went
on until | became compelled by sickness to leave this forest-tract. The best mixed forest of equal extent would
hardly give 70 to 80 kinds of trees.

thot St. Javanica, JR. JBr.g which isidentical with a Blumean species.

These wood-oil trees are strictly no evergreens, but the succession of leaf-shedding and leaf- -forming is here
0 rapld that young leaves are already developed, while the old ones are still dropping off.
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A third stratum is composed of smaller trees, all or nearly all evergreens, and sddom
higher than 30 to 50 feet. They are numerousin species, especially along ohoungs. Some
of the more frequent and characterigtic are: Alsodeia longiracemosa® Phoehe pubescens
Eydnocarpus hetergphyllus, Siphonodon celastrinus, Baccanrca sapida, Micromelum pubescens,
Spathodea ignea, Turpinia pomifera, Stylocoryne densif|ora, Haasia sp., Cinnamomum, Ostodes
panicuMa, Eheocarpusgrandifolkis, floribundxis, etc., Erioglossnm edule, Tetranthera\ Boxburghii
and macrophylla, Aglaia 2 or 3 species, Holigarna Grahamii (Semecarptts Wight), Maesa
ramentacea, Drimycar pusracemosus, Celtismolliuscula, Suregadasp.; Ardisiaancepsand another
species, Ficusmacrophylla, fistulosa, etc., Millettiaatrgpurpureaand M. serkea, Erythrina swnal
rana along choungs, Dalbergia cana, Eugenia formosa, Memecybn ovatum and luteolum ?,
Saccopetalum Brandrhi, Aporosadioica, Cnpaniaglabrata, and Sumatrana, Nanopetalum myrian-
thum, Sumbavia macrophylla, Cleidion Javanlcum, Macaranga gummiflua, Chaetocar pus castaneae-
carpa, Excoecaria baccata, Castanopsis argentea, Sponia orientalist Gunizanthus piloaulus,
Cyathocalyx martabanica, Goniothalamus, Garcinia cornea and heterandra, Enrya serrata,
Chrewia Microcos, Zanthoxylon Budrunga, Glycosmiscitrifolia, Murraya exotica and Koenigii, a
Clausena, Atalantia sp., Picrasma Javanica, Ochna Wallichii, Melia Toozcndan ? Schizocheton
grandiflorum, Heynea pubescens, Jlex godayam, Evonymusglaber, Diospyrosoleifolia, variegatus
and one or two other species, Euphoria Longana, Linockra terniflora, Cylicodaphne sp,. Anti-
desma, Barringtonia macrostachyat Nephelium hypoleucum, Vitex heterophylla, Myristka kngir

folia, glauca and Jrya, Antidesma menasu, L episanthes montana, and many others.

Of bamboos | give only the native names, as my examination of Burma bamboos has
not yet closed. Bamboos in these forests are very frequent, growing sometimes as high as
the gratum of the big trees, say nearly 90 to 100 feet. The kinds especially met with are
wabo, wapyoo gyee, waya, kyattounwa, and the smaller sort of wathabwot. Wanway is a
large powerful climber.

Of palmsand screw pines, a splendid Livistona, Arenga saccharifera, Areca 1 or 2 sp.
Licualapeltala, Caryota urens, Wallichia oblongifolia, Zalacca sp. and Calamusarborescensalong
choungs, are the more common ones. Pandanus furcatusis also not unfreguent, especially
in the hilly parts of Martaban.

Another stratum, which deserves consideration, consists of shrubs, large and small.
Many of the shrubs shoot up with a single stem, like a treelet; others are climbers
or cregpers. It is difficult to deal with the members of the latter category, of which some
have steins as thick as trees; they are ssem clasping or climbing, and run into the crowns
of the loftiest trees, often hiding the crowns or drooping down from them in ornamental
but almost inaccessible festoons.  Such climbers and creepers are Malaisia up., Ventilago caly-
ctrfata, Hibiscusscandens, I lligera 2 sp., Artabbtrys Burmanica, Calycopteris Roxburghii, Dalbergia
stipulacea ?, Salacid sp., Acrostichum scandens, Colubrina, Zizyphusglabra, Scindapsus pertususy
and officinalis, Pothos scandens, Narmélia smilacifolia, Thunbergia laurtfolia, For ana speciosag
Acacia intsia ?, caesia and rugata, Gouania leptostachya, and integrifolia, Vanilla sp., Jasminum
reticuhtum, laurifolium, anastotnosam. and afew other species, Tinoxpora nudiflora, Stephania,
Cocculusglauceaeens, NeurojKltisovata, Chondrospermum smilacifolium, Parabaena sagittata, BuetU
neria aspera and pilosa, Momordica sp., Aspidopteris, Erythropalum scandens, fthynchospermum
Wallichii, Fagraea globosa, Phytocrenegtgantea, Vitislanceolaria, oxyphylla, rhodoclada, discolor,
pentagona, repens, adnata, etc., Chavica 2—3 sp., Hiptage sp., Elaeagnns sp., Mezoncuron ennea-
phyllum, Cnestis platantha, Combretum decandrum and Chinense, Modecca trilobata, Hodgsonia
heteroclita, Ancistrocladus extensus, Toddalia acaUatd, Uncaria pilosa, sesdlifmctm and another
sp., Conocephalus, Gnetum, Griffithia, Smilax ovalifolia and another species, Spatholobm seri-
cophylla?, acuminata, Dalbergia cana, Bauhinia ornata, B. angumaf and 3 or 4 species of
Calamus.

The principal erect shrubs are Alsodeia Bengalensis, Mephitidea Wallichii, Ixora (several
species, but all with white or pale rose flowers,) Gendarmsa vulgaris, (especially along choungs)
Eottlera muricata ?, Alsophila contaminans and (ift Toukyeghat) glabra, Anylopterlsevecta
Bohtneriamalabaricaaiidplatyphylla,Chasaliawallichiana, Grumilea elongata, Morindaumbellata,
Adenosacme, Petunga Roxburghii, Clerodendron jnforttmatum and nutann, Claoxylon longifolium,
Unona desmos, Anaxagorea Zeylanka, Capparis membranifolia, Sterculia coccinea, Sideroxylon
nervosum, Wall; Glycoamis pentaphylla, and arborea, Lcea samb.ucina, Lepisanthes montana,
Dissochaeta cyanocarpa, Treuesiapalmata, Maesa |l ndicaand permallis, Ardisiacrispaand another
sp., Diovpyroschartacea, Connarusmonocarpus, Pavetta | nctica ?, Mvssaenda, and others.

The last and lowest stratum is the vegetation that covers the ground. Owing to. a
certain degree of darkness that reigns in these forests all the year round, the number of
herbs, etc., is comparatively small. In the denser parts of these forests the ground is covered
only with decaying leaves, rotting trunks of trees, etc., and vegetation- is excluded here
to a great extent, but where the forests become more open, as is especially the case along
choungs, the vegetation becomes rich, and we see often an abundance of Strobilunthes fiava
neesii,fimhiatus, and especially S. ntjhcvm, Dacdalacanthm Paruhii, Phlogacanthm inxignil
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and another magnificent species (PA. curviflorus), Justicia flaccida, Pemtrophe, ErantJiemum
elatum, Ebermeyera lanceolata, Bragantia latifolia, Elatostemma sesquifolium and some other
species, Chavica Roxburghii, Siriboa, Wallichii ? and bohmeriacfolia, Golocasia fornicata, Agio-
onema simplex and oblongifolium, Homalonema and other Aroideae, Desmodium reniforme (?)
Oeophila reniformis especially under the shade of bamboo, Ophiorrhiza, Pogonia plicata, Tupis-
tra nutans, Monochilus nervosus, Corymbisdisticha, Molineria capitulate Diane/laensifolia, Dra-
caenaternifloraand ensifoimis,(?) Ophiopogon Wallichii, Reliosanthesviolacea, Disporum sp.g Flos-
copapaniculata, Pollia Indica and thyrsiflora, (*), Carex Indica, Scleria elata, (.’).and pandano-
phylla, Cyperus tnoestus, Panicum pllcatum Centotheca lappacea, along with numerous Seitami-
neaeand Marantaceae.

"If grass-clothing is aimost unkhown in true tropical forests, (except along the courses of
larger choungsexposed to light) the ferns often replace the grass by the density of their growth.
Amongst them the following deserve mention: Davallia strigosa and hirta, Lindsaea emifolia,
Pteris cretica, pedata, quadri and bi-aurita, Asplenium resectmn, sylvaticum, polypodioides and
e8culentumg Nephrodium cal caratum, terminans, extensum, molle, abruption, Leuzeanum, decurrens
and polymorphism; Polypodium multilineatum, te nerlfrons irregulare and pteropus, Davallia
Australis, Aerostichum appendiculatum, varlablleflagelllferum and wrens. Allthese are ter-
restrial. On treesor rocks are observed chiefly Kymenophylleae, as Trichomanes Henzaianum,
Mlicula, pyxidiferum and Javanicum, Davallia bullata; Aspleniwn nidus and Iaserpitiifolium,
Nephrolepisexaltata, Polypodiun irioides, and axillaris. Amongst twiners etc., are chiefly Lygo-
dium polystachyum and pinnatifidum, asalso Acrostichum scandens.

A great part of the perennials and sometimes of the annuals nestle on the stems
and still more on the upper branches of trees, thus vying for light. These are the aerial
or epiphytical plants, of which especially Orchideae and Cyrtandreae deserve mention. A few
Scitamincae also grow sometimes on trees. The tropical forests of Pegu proper are compara-
tively very poor in ep|phyt|cal plants, if compared with those of Martaban and Terlasserim.

The mosses etc in these forests are but sparingly represented, and are strioted more to
the rocky dopes and to boulders in and along choungs, while the treerestems are poorly
inhabited by small adpressed kinds, chiefly scale mosses. The green clothing of the trees,
caused by mosses, etc. is hearly wanting here, and the stems, though usually embraced by

« climbing Aroideae, ferns, etc. shewtheir bark in its natural state, or only sparingly invested
by mosses and lichens, the latter being usually surrounded with a peculiar bluish or leaden
coloured indistinct thallus. Lichens are still more scanty here, but they reappear in great
number on the exposed upper part of trees, and more so on the branches of the loftier
trees, owing, no doubt, to their light-seeking propensities. Bamboo, however, is frequently
seen covered by 3 or 4 very singular lichens with greenish white thallus.

Of mosx? are chiefly seen several species of Fissidens, Macromitrium, Calymperes,
and Hypna; of scale mosses Leyeunia, Lophocolea, and similar forms. The abundance
of ephiphyllio scale mosses, accompanied by some lichens, on leaves of trees, shrubs, etc. is cha-
racteristic of evergreen forests. Fungi, of course, find favourable conditions in these forests,
and their development is accordingly great, especially during therains. Sphaerias however,
are remarkably rare; in fact, with the exception of Xylaria, | met with only two or
three species. -

An orange-coloured Alga (Chroolepus flavum) isoften enough seen on stems and
branches, and on Ilvmgleaves oneor two other gspecies of green Algae are not unfrequent
(chiefly Scytoaema).

| may mention also as characterigtic of troplcal forests, that the foliage of many of the
shrubs, etc. show a peculiar more or less distinct metallic steel blue hue ; some of the plants,
(like Selaginella®) so much so, that they have become favourites with gardeners

0. Open tropical forests—The moist forests, or open tropical forests, differ from the for-
mer chiefly in their lesser degree of dampness and the reduction of the several vegetative
strata to only three or four, as also in the smaller amount of climbers, thusrendering these
forests more open and less difficult to penetrate.  They areto acertain extent a combination
of mixed, and tropical forests. These moist forests are found especially along the eastern
base of the Pegu Yomah as far down as Bangoon. In the latter district they occupy
the lower and moister parts of the laterite range, that terminates at the confluence of the ,
Pazwoondoung and Rangoon rivers. But usually they grow on more gravelly soil or on
raised shallow  alluvium resting on grave or sandstones. They are often difficult to
distinguish from the former, and merge from one into the other, where the terrain is of a
varied character. The shrubbery in them is comparatively scanty, and often enough the
herbage on the ground differsin little or nothing from that of the more shady mixed forests.

The principal trees are such as occur above described in the true tropical forests, but ap-
pear to be much more poorly represented in species. Those chiefly seen are Dipterocarpus lacvis
and alatus, Parashorea stellatay Pentace Birmanica, Antiaris toxicaria (the Javanese upas tree),
Eugenia sp. (toung thabyay), Beilschmiedia sp. ?9 Oarcinia cowa, Eugenia sp. (t/tabyay nee), Ca-
rallia integemma, Albizzia lucida, Engelhardtia Roxburghii, Millettia atrqpurpurea™Baccaurea

9
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sapida, Chrysophyllum Roxburghii, L agerstroemiatomentosa, Dillenia parviflora, and similar ones.

Amongst the lower treesmay be noted Qrewia microcos, Maesa ramentacea, Crypteronia
paniculata, Miliusa tomentosa, Cinnamomum obtmifolium, Castanopsis argentea, JErioglossum
edule, Aporosa dioica, Castanospermum, Turpinia pomifera, Phoebe pubescens, etc.

Of shrubs and climbers, amongst the numerous seedlings and young trees that shoot up
here, may be mentioned Chrumilea elongata, Melastoma Malabathricum, Jasminum sp. Con-
narus, Cnestis, Uvaria macrophylla, atomentose yellow-flowered Bauhinia, Oombretum decan-
drtim, Ventilago, Toddalia aculeata, etc. Also Wallichia oblongifolia, Zalacca sp.g Areca, and
Licuala are frequent. # .

Strobilanthes rufescens is a characteristic plant here, accompanied usually by Molineria
capitulata, Clerodendron infortiinatitm, Dracaenaensifolia?] Polygonum Chineme ? ; Aglaonema
oblonr/i/oliiim, Adenostemmallatifolhim, numer ous Scitamineae, etc

To these associate themselves numerous. annuals and perennials of theleaf-shedding
forests, especially of the lower mixed forests, so that the soil-olothing resembles more thelast
named forest formation.

+.—Hill-Forests.
(Not represented in Pegu, but introduced herefor completeness sake.)

The evergreen hill-foresta are solely the product of the influence of elevation, and hence
they are found only on those hill ranges, which attain a-height favourable for their growth.
Although they descend in Martaban asfar down as 3000 feet, they nowhere occur at a similar
elevation on the Yomah range from the Kambalatoung to Kyouk pyoo toung. The cause of
this would appear to he the great dryness of thecountry all round, and the dry N. W. winds
duringthehot season. The impermeability of the calcareous sandstone, that composes these
ranges, has also, in my opinion, much to do with the {he absence of these forests in the Pegu
Yomah. the occurrence onthese crestsof Vaccinium and other epiphyjkical arid more temper-
ate plants, although specifically different from those of the Martaban hills, isto my eyes suffi-
cient proof, that the climate alone is not the sole cause of the absence of nearly all temperate
terrestrial plants, but that the oause is more particularly due to the substratum.

These hill forests appear on the hills east of Sittang, hardly 30 miles distant from the
opposite base of the Yomah, and extend, no doubt, as far to the north asthe Himalayas,
and still further in a southerly direction. They have, | fed sure, once occupied all the
elevated ranges of the country to the east of the Sittang from about 3000 feet and upwards, but
they are now greatly reduced by the never-resting axe of the Karens, In fact, they have
disappeared altogether along many of the greater valleys, although the character of the
vegetation on the deserted toungyas still sugests their former existence.

| divide this class of forests into the following three varieties:—

a. Drier Hill-forests (3 to 7000 feet).

ft. Pine-forests (3to 7000 feet).

a Damp Hill-forests (3 to 6000 feet).

It is possble that further and more extended explorations in the Karen hills, will
necessitate the introduction of more varieties of hill-forests. 1 mysef have traversed
only avery small area during a very hurried tour.

a. Drier hill-forests—The dry evergreen hill-forests or, asthey may be called more
briefly, the drier hill-forests, occupy the ridges and summits of the hill ranges, resembling
in this respect the upper mixed forests. They range usually from 4 to 7000 feet elevation,
but along unfavourable exposures (especially along the S. and S. W. faces of the ridges)
they may be found as low down as 3000 feet The average height of the trees in
them is about 40 to 60 feet, and the growth is often stunted and gnarled, especially at exposed
situations. JJotanically they might be called the forests of Gaks and Ternstroemiaeeae, but |
believe, the name given above to them is the more preferable.

The dryness during the hot season is here, (especially below 4000 feet,) considerable, al-
though naturally it is not so great as in the dry forests of the plains, and junglefires are fre-
quent in, spite of the_laudable precautions of the Karens to prevent them when they
ML GG WULE TGS L O0 SULURWUL UL UULLUS-BUL I8 LWIETeIrs oni artial. ‘Lhe fores
may be distinguished into the upper drier hill-forests, or briefly the {t\?nt,ed hj]l..fore;u,r:nt;
the lower drier hill-forests. Both these varieties of forests have so many forms in common,
that it is more their general appearance, than the presence of any peculiar vegetativetbrius
that marks them. . . i . '

Stunted hill-forests. These forests are redtricted to the highest crests and ridges of the
Martaban hills, usually above 6000 feet elevation, and possibly are rarely, if ever,
subjected to junglefires, owing to their remoteness from human habitations. They gra-
dually pass into the lower drier hill-forests in such a way that it is often quite impossible
to say where the one begins and the other ends. But where they are much exposed to the
prevailing winds and to the influence of weather, they appear to bfe more abruptly Sepa-
rated, and lhe distinguishing line is therefore conspicuous. They consigt chiefly of atuuted
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and often pygmean trees, up to 30 (most of them, however, only up to 20) feet in height, with
very short ssems and compact and usually spherical crownsfrom a glossy yellowish to abrown-
ish dark green colour, shewing numerous gnarled and crooked branches They often grow
so close together that it is difficult to force one'sway through them, and during heavy gales,
which often occur at these heights, this dense mass of aglossy varied foliage is curioudy
moved by the wind resembling from an elevated postion the waves of a disturbed sea
Owing to the very limited areain Martaban which risesto such an elevation, these forests
arenecessarily of very small extent. On the summit of the Nattoung, one of the highest
peaks in the Karen hills, they are cut off very abruptly at the unfavourable situations
giving place to a scanty shrubby vegetation, which again soon passesinto hill pastures, which
will be described in the sequel.  The whole top of a hill (the name of which | have unfortu-
nately forgotten, but it is i think the sameas Segako hill in Dr. Brandis map of Martaban),
situated about 2 or 3 miles from Nattoung, and probably 2 or 300 feet higher than it, is
completely oovered by them.

The principal trees-and shrubs, (for it isnot easy to distinguish here between the two)
as observed by meare : Qaultheria punctata ?, Vaccinium bracteatum ? and 2 or 3 other species,
Andromedaovalifolia, Myrsinesemiserrata, Anneslea monticola, Temstroemia Japonica (stunted),
Eurya chinemis and E. wattichiana, Schima Noronlm ? (stunted,) Pyrenaria diospyricarpa,
Erythroxylon Kunthianum, PintsKarensium, Bucklandiapopulnea (stunted), Myrsinesemiserrata
and avenis, Cor misoblonga, Symplocoslucida and S. sulcata, Rhododendron formosum, Quercus
«p. nov. ? Castanea, Myrica sapida (stunted), Turpinia N&palcmis and a few others.

Climbers 'and scandent shrubs still occur in these forests, but are stunted like
the trees. Those chiefly noted by me, are Milkttia monticola, Brandisia discolor,
Embeliafloribunda, Jasminum attenuatum, Smftax, Rubus rugosusand alpestris. Theunder-
growth is chiefly composed of alow Arundinaria, which grows often so dense as to fill up the
whole space between thetrees and shrubs. Further, Ardvda crispy Ecodiagracilis, Hypcricum
tnflonun, Strobilanthes,, foetidissima, Osbeckia crinita and many others. An erect Smilax,
Polystichum aculeatum and a few other ferns are locally very frequent.

Epiphytic plants are here nurherous, besides a great variety of Orchids amongst whioh
a beautiful Pleione ismost common. Gyrtandraceae are also not uncommon, and there are
numerous ferns.

The stems and branches are loaded with mosses and scalemosses, amongst, whioh dense
patches of HymenophyUaceae (chiefly R. exsertum and Javanicum) are interwoven. During
the hot season however these shrivel up to a certain degree, but recover with the first show-
e of rain. Hereitisthat shrubby lichens become more numerous and conspicuous, and a
Pettigcra of a peculiar green colour is seldom missed amongst the patches of moss.

Lower drier hill;fyrests. The lower drier forests are rather stunted forests of a mean
height varying according to exposure and to the degree of resulting dampness from 50 to
80 feet. The trees resemble in habit somewhat those which are seen in the Eiig or low
foress of the plains. They oocuy nearly all the exposed ridges from 4,000, or often from
3,000, feet and upwards. Jungle fires are here freglient, but not regular. While in the
stunted forests Ericineoe formed the typical constituents, here Termtroemiaceoe and Cupulifem
prevail. The following are the more frequent trees : Temstroemia Japonica, Eurya Chinensis
and Japonica, Anneslea monticola, Saurau/a sp., Schima Noronlm and oblata, Pyrenaria camelli-
ceflora, Echinocarpus spy Turpinia Nepalcmis, Bucklandia populnea, Nelitm paniculata, Sym-
plocos polycarpa, lucida and sulcata, Cornusoblonga, Diospyros kaki ? Andromeda ovalifolia
Callicarpa arborea, Cinnamormm sp., several species of Tetranthera, Daphnidium caudatum ?
Aperula polyantha ?, Litscea foliosa and other Laurinece, Betula acuminata, Helicia excelsa
Quercus lencicarpa, breviciuspis, and others, Castanopsis inermis and 1 or 2 other species,
Pinus khasya passim, Coffeatetrandra, Oarcinia anomala, Myrica mpida, PUhecolobium mon-
tanum ?, Albizzia stipulata, Dlllenia aurea, Wendlandia ligustrina, Engelhardtia serrata, Rhm
semialata ?, Hrptapleurum glaucum and hypoleucum, Macropanax oreophilum ?, Oka dentata
Beihchmiedla up. ?, Ahtonia scholaris ?, Emblica officinalis, and others.

Of palmsonly astunted Chamaerhops (C. khasyana ?) occurs herebut scantily.

A climbing bamboo, with fruits as large as a woodapple, is frequent here, and another
berry-bearing but erect species islocally a prevailing type. In the lower parts bamboos are
still more prevalent, and two gigantic speoies (wabo and kyellowa) are common at elevations
below 4,000 feet. _

The climbing vegetation here | have explored but little, but those climbers and scandent
shrubs which occurred to me most frequently were Mucuna prurita Pand macrocarpa, the latter
with stems nearly as thick as the trees themselves upon which they rest, Rnbus rugosus,
Millettia 2 Embelia ribes and floribnndaiClematisg)., a species oiAmpelopst (A. Himalhyana f)g
% to 4 species of Vitis, afine Calamus possibly new, Smilax lanceagjolia, Bauhiniasp., Dalbergia
velutina, Cnestin ignea and several others. ,

" Of shrubs and halfshrubs the following are the more conspicuous—Linostoma pauciflorum
Hﬂfantkﬂlps\liruticosa, Melastoma malabathvicum (the normal form with longer calyx-
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scales), Osbeckia crinita and pulchella, Rottlera sp.o Pteroloma triquetrum with hairy pods,
Evodia gracilis, Inula cappa, Polygala karensium, Polygonum chinense, Lesjpedeza sp. (near L.
eriocarpa), with beautifully blue flowers, Daphne pendula ? and invohicrafa, Maoutia Pnya,
Indigo/era uncinnata, Desmodium concinnum, multtflorum ? and gyroides; Pueraria Walliehii
Flemmingia semialata, involucrata and sericans, Artemisia yulgarislocally, Senecio densiflorusy
Vaccinium2to 3 sp.g Brandisia discolor, Glerodendron villosum, Colgquhounia sp.g Crotalaria
ferruginea ? and Chinensis, Dalbergia velutinagPsychotriaeapitata,Grumileaelongata ? Ixwa sp.g
Mussaenda glabra, Phyllodium pulchellum, Canwllia sp., Tabernaemontana sp., Leea, and many

others.

An arborescent fern with a short black fibrousstem (Breynia insignia) is not uncommon,
especialy in more shady localities. Pteris aquilina, Gleichenia dichotoma and longissima are
the more prevailing terrestrial ferns, along with Onychium auratum, Blechnum orient ale, etc.

The ground is covered by grasses and other plantsin localities where the forest is more
open. The most common grasses are Arundinella sp., Spodiopogon sp., Heteropogon sp.,
Androscepia gig ant ea, Panicum montanutn, plicatum, Royleanum, etc., Trisetum *p., and in lower
regions the so-called Teak-grass {Pollinia tectonum of Brandis). Besides these Batra-
thenim sp. f, a Phragmitoid grass, Imperata cylindrica, Thyssanolcena acarifera, are locally
not uncommon. Carex baccans, condemata and several other species, as also Sclerue are
nowhere to be missed.

Associated with these grasses we find Sedyotis polycarpa ? and ulmifolia ? Polygonum
Chinense, Plectranthus striatus, Smilax sp. erect., Sonerila maculata, Anaphalis adnata, Ophelia
pulchella t, Ocntiana pedicellata and tnarginata f, Knoxia lasiocarpag Galium asperi/olium, Stro-
bilanthes foetidissima, Brandisii, Karensium, etc., Anisonieles fy Prenanthes sp., Geniostoma strobi-
liferuM, Acrocephalus capitatus, Saussurea deltdideag Alectra Indica, Bmscra peltata, Myriactis
Lepidagathis, Lobelia TFallichiana, Aindiaca pteropoda, Vernonia cinereag Blumea runcin-
nata and alata, Conyza viscosula and absinthifolia, Dumasia sp. near 2). congesta, Shuteria vestita,
Pogostemonpar viflorumand strigosumg El sholtziapol ystachya, Scutel laria discol or\Achyr 0& permum
demiflorum Leuca$ ciliata,8mittiia cmferta, Commelyna obiiqua, Oyanotisfascieulata,Gnaphaliutn
ochroleucum, Senecio Griffilhiif, Exacutn pteranthum, Ophiorrhizophyllutn macrobotryutn, Didy-
mocarpus mollis, Bupleurum tenue, Selinum sp.f, Viola serpois, Alpinia nutans, Peliosauthes,
Eulophia, Phaymg Smilax sp. (near 8. rigida)s Bianclla montana, Vostus speciosusy Dichrocep-
hala latifolia, Segesbcckia orientalis, Viola serpens along choungs, etc, etc.

The trees areinhabited by numerous mosses and scaleinosses, as also by Lichens, which
latter appear here especially developed. A long Alectoria depends from nearly all the
crooked branches, and shrubby lichens, like Peltigera, Cladonia, etc., now make their appear-
ance from about 6,000 feet elevation and upwards. Numerous and beautiful orchids, large
and small, ornament the stems and branches. It ishere that we fiist meet with Cypri-
pedium (near C. rillosum). Oberoniag Coclogyne, Gryptochilus, Eria, numerous Bendrobiag
Pleione, Vanda, Baccolabium, etc., etc. represented by numerous species. Amongst other
epiphytic plants deserve to be mentioged, a probably new species of Vacciniutn, and Vacci-
nium variegatumy auriculatumg and loranthifolium, Xyris walliehii,.Centrostemma multj/lorum,
Aeschynanthus sp., Lysionotus temi/blius, JSoyae, etc., and humerous ferns, such as Vittaria
elongata? and falcatag Hymemphyllum exsertum and Jacanicwn, Aspleniwm ensi/orme, normale,
Poli/podium lineare® normale, rhynchophyllum a&d conjugalum, Lycopodium aloe/olium and
others.

Thegranitic and schistose rocks are covered by lichens, mosses and Selaginellae, accom-
panied by little annual phanerogams, such as Sonerila, Xyris walliehii and Didymocamus
mollis, along with several grasses, and Aspleniwn heterocarpum, planiculme, and audraJe
etc.

Parasites are also numerous and plentiful, amongst which Loranthus hypoleucm with its
burning red flowers and Henslowia heterandra with dark green foliage quickly attract attention
A species of Viscum, very near to the European mistletoe, is often seen here.  On the roots of
trees the curious Balanophora globosa is conspicuous.

Asin European foreds so alsp here the ground, where exposed, affords shelter to a
number of acrocarpous mosses, like Campylopus, Pogonatum, etc. Funaria hygrometrica (car.
Nepalensis), true to its habits everywhere iu the world, seects recently burnt up localities, and
asjungle-tires areextensive, so isits distribution. Terrestrial lichens also appear here, such
as Baeofnyecs, Cladouia, etc., but not so frequent asin the pine foreds.

b. Pineforests—ThePineforests, called from a pine (Pinu* Khanya), that formsthe greatest
portion of it are rather local, and restricted to the unfavourable situations, viz. to the JS W,
and S. dopes. They are much subjected tojungle-fires, which are here destructive in the ex-
treme, often burning down the finest trees. Many a burnt down trunk of apine may be met
with in the midst of the forests looking from a distance like a black pillar.

T.he average height of these foressis 70 to 80 feet, sometimes more; but along much
exposed dopes, very much less. O'hee forests arevery open and almost without climber-
vegetation. It is seldom that we find really pure pine forests, they are more frequently
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mixed up with trees from the drier hill forests. Asa rule the upper part of spurs and ridges
iscovered by these pine forests, but the ravines and deep narrow valleys between them are
occupied by drier hill forests. It isalmost unnecessary to sum up the leafy trees which
asociate with the pines, as they are the same which | have summed up under the head of
drier hill forests, but | shall note here a few of those which | met more frequently: Daphni-
dium, Aperula, Helicia, Albizzia stipulate Pithecokbiuni montanum ? Wendlandia ligustrina,
an arbogeous Vaccinium, Andromeda ovalifolia, Myrsine, Dilleniaaurea,Annesleay,, Hyrt/a,Myrica,
Tristania Burmanica, Engelhardtia, Temstroemia Japmiica, Turpinia Nepalensis, etc. (?Aa
macrops Khasyana is here still to bemet and presents a curious sight along with pine trees.

Of shrubs Linostoma pauciflorum, Melastoma malabathricum, Maoutia Puya, JL espedeza,
Desmodinm, etc. occur sparingly.

A scandent or semiscandent bamboo with berry-like fruits is here not uncommon.

The ground is usually densely covered by thefallen needles of the pines* so' much so,
that no vegetation can spring up except scantily. Burmans, who do not wear shoes, have
the greatest difficulty in getting over such localities, and oven to a European it isvery tire-
some to climb up such ridges, |n consequence of the ground being rendered dippery by those
needles. The plants, whioh | met growing amongst the needles, were Senecio, Inula cappa,
Dianella, Lespedeza, Panicum tnontanum, Imperata, Scleria, Androscepia, etc. Of ferns Glei-
chenia dichotoma and longisnima, and Pteris aquilina were nearly the only ones| saw.

Those pine forests, whioh are mixed up with leafy trees, have the ground usually—al-
though not tothe same extent—covered by similar grasses and shrubs, asin the dry. hill-
forests.

In &ite of the greater dryness th'at prevails in these forests, such epiphytical plants
as orchids, asclepiads, etc. are still frequent, ' and some of them characterigic. Cryptogams
are also numerous, especially the lichens, which become here quite conspicuous. Baeomyces
roseus forms often large rounded patches on ground d&etitute of vegetation.

- -Ithe damp hill forests.

The damp hill -forests, ranging from about 3,000 to 6,000 feet elevation, so much resem-
blein external aspect the true tropical forests of the plains, that they can be distinguished
from them only by the occurrence of botanioaily different trees, and chiefly by the total, or
nearly total, absence of certain plant-families, such as Dipterocarpeae, Meliaceae, Sapindaceae,
Dilleniaceae, Sterculiaceae, Anacardiaceae, Lythrarieae, .and Sapotacnae. The average height
of these forests stands little below that of the tropical forests, and jungle fires cannot possibly
enter them, so dense, and moist arethey. The formation of humus is therefore undisturbed.
These forests occur only along favourable gituations and in sheltered valleys, especially along
ohoungs.

The great height ofthe lofty trees composing the damp hill forests, and also the very
short time | spent in them when passing by, rendersit perfectly impossble for me to give
acorrect idea of the nature of the treesthat grow in these forests. 1 therefore can note
only a very few of them. Quercus (dfevera species) and Cupuliferous trees generally seemed
frequent, Ilex daphnephylloides, Ternstroemia Japonica, Bucklandia populnea, several fig-trees
Eugenia, Laurineae, Ostodes paniculata, Podocarpus, Oynocardia caomta, JDlospyrussp and
numerous others.

Of smaller trees Turpinia ncpalensis, Cinnamomum, Litsaea, Eriobotrya notoniana,
Cahphyllum polyanthum, Aceri solobum, Mam Indica; Rhododendron Veitchianum and some-
times Eh. arboreum, Spatliodea ignea, Qarcinia anomala, etc.

A semiscandent bamboo, not unlike in foliage to Melocanna baccifera, is often met with
alongohoungs;, also an elegant fern-tree (Ahophila comosa) of 20 to 25 feet height, and
Pandanusfurcatus. Except atfine Calamus or two, | missed (strange to say) palms, and only
at lower elevations met suchjxeesasAreca, Wallichia® Arenga sacchari/era, Oaryota urens and
Licuala peltata:

Of shrubs, climbers, etc. | observed during my run through these forests: liubus
alpestris and Moluccanus, Jasminum attenna/um, Adenosacme several species of Sniilax as
S. lancecefolia and elegansy Microtropis gracinifolia, Hoy a fusoa, a Venwnia, Ardisia crispa
and dllipticag lar ge climbing Fici, Clematis acuminata, Solanum membranaceum, Strobllanthes
laraioides, and many others. .

The ground is usually destitute of grass-clothing, but occasionally small patches of
'Carex, Scleria dataf and others speciesoccur. The grassislocally replaced by Ophiopogong
Reliosanthes macrophylla and Molineria capitulata, all of whioh are plants whioh form a pre-
vailing type of the low vegetation in these forests.

Of herbs and perennials, which are often very numerous and luxuriant, especially along
ohoungs, the following may be mentioned: Polygonum sp., Aindiaea Brandisii with white
flowers, Polygonatmi punctatumg (often epiphytic),* Elatorfemma ficgides, umbrosum and an-
other small-leaved speciesin great profusion, two species of Sonerila, an Arisaema, and many
other Aroideaey Strobilanthes pendemonoides, Begonia barbata and lacinidta, Ophiorrhiza eru-
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bescens, Eypoxisminor, Bisporum sp.g Sarcopyramis nepahnsis, Justicia caloneura, Brandisii
and sometimes quadrifaria, and others.

Of terregtrial ferns occur Polystichum aculeatum, Davallia immersa and nodosa, Pteris
bi-and quadriaurifa, A splenium ensifolium, Gymnogrammeelllptlcum Diacal pe aspidioidesy two

* gpecies of Selaginella, etc.

The plants creeping or trailing round the stems of trees are chiefly Piperaceae, Aroidece,
(especially Scindapsus and Pothos), Lygodium pinnatifidum and polystachyum, Acrogtichum
scandensetc.

Orchids are seldom seen here, for they have rareated to some extent to the upper parts
of trees. Mosses and scalemosses cover mogt of the stems jn dense patohes, along with Hyme*
nophylla, Vitlaria and Polypodium, Antrophium, etc. as also Cyrtandracea, etc. On account
of the darkness, lichens are again rare, but epiphyllous lichens along with epiphyllous soale-
mosses overgrgw the leaves of shrubs, etc,, that often show the same bluish metallic lustre,
which is seen In the tropical foreds.

The above sketch of these damp hill-forests does not give a correct description of them, but
comprises only the results of observations made during a short run through them. A proper
exploration of these forests would take as many months as | fiave spent hours in them.

BB. LEAFSHEDDING FORESTS.

The leafshedding or deciduous forests are the most important to a forester in Burma,
for they yield the most valuabletimber trees of the country. They are quite or nearly quite
leaflets during the dry seasons, but many of the treesput out their young leaves long
before the rains set in. The shedding of leaves of the various treesis also not simul-
taneous, nor does this phenomenon take place at precisdy the same period in each of the
four zones, but setsin later in damper climates. Junglefires are in all these forets more
or lessregular and re-occur often in the same year —The varieties of these forestsisgreat, and
the demarcation between those varieties often very obsolete. However the three chief varieties,
where they present themselvesin a pure character, “are well marked, and the impression
which an " Eng-dein" (Eng forest) producesis not easily to be forgotten. *

. Thesethree chief classes of leaf-shedding foreﬁs are the open forests, the mixed forests and
the dry-forests.
5. Open Forests. .

Theopen or diluvial forests comprise nearly all those forests, which grow chiefly on diluvial
formations, such as laterite, gravelly soil, rocky debrisand even iff clay or loam, especially
when resting on impermeable substrata. Theseforests are to a botanist the most interesting
amongst the leaf-shedding forests, as they abound in noveltiesfind in plants peculiar to them
alone. Practically they appear as dry and more or less stunted and crooked foredts, at present
of little value to a forester, except the Eng tree which gives a valuable wood. The sail is
usually unsuitable or nearly so for rice cultivation, but wherever but a comparatively thin layer
of clay or loam overlies the laterite, rice, | am informed, does grow beautifully and gives a 60
to 70-fold harvest. . .

As thetrees which grow here stand far" from eaoh’ other, these forests are very open and
sunny and the vision is not hindered by large undergrowth or climbers, for the latter are
reduced to a few species, which often lose their climbing habits to a great extent, owing
to dryness and quantity of light. -

* | have distinguished them into the three following kinds, ‘viz.

A. Hill Eng forests, which are not represented in Pegu, but are frequent in the east of
Sittang, on rocky debrisand laterite, that cover the lower ridgesthere.

B. Engor Laterite forests, so called from a species of wood0|l tree (Eng), that is
peculiar to them.

0. Low forests, which much resemble ihe former but are usually destitute of Eng tre@
and offer other peculiarities.

A. Hill Eng forests—These forests stand in a certain relation to the drier hill -forests,
and transtion from the .one to the other occurs sometimes. They grow chiefly amongst debris
of metamorphic and chistose rocks, but also on hill-laterite, on all the lower outspurs of the
Martaban hillstowards and along the Sittang river up to 2,000 feet devation. They resemble
the Eng Forests lower down, so much, that in external appearance, they are identical with
them. A number of irees and other plants, are, however, found in them, which though they
make a distinction will-1 fear after a longer exploration of transtional forests finally réduce* *
this variety of forests to a smple modification of Eng forests. There are many difficulties
with which one has to struggle in classifying forests, and it is only after long experience that
the true characterigtic features of a variety of forest can be fixed. | cannot but quote here
Dr. Brandis own words (Selections gfUovemment of India, No. XXXII. Report on Attaran
forests for 1860, p. 37) regtiveto these difficulties: " Hesitation therefore in submitting reports
on a subject (character of forests) the very principles of which have yet to be deve-
loped may appear excusable. Their investigation unavoidably involves many questions dof.
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a purely scientific nature, and it is not always possible to determine beforehand the extent
of time required for a satisfactory completion of researches of that nature." —These are words
which ought to be carefully weighed by those who believe, that one has simply to take out his
notebook and to write down the names of trees, etc that surround him. A correct under stand-
ing of forests implies discrimination between characteristic and accidental constituents.

The average height of the trees hereis variable, ranging betweeu 30 to 60 feet Most of the
trees that will be enumerated hereafter under the head of Eng forests are also found here, but
those which occur more frequently are thefollowing: Tristania Burmanica, Anneslea fragrans,
Engelhardtia serrata, Dipierocarpus gonopterus, and obtusiplim (also D. tuberculatus is not
missed), Quercus semiserrata Brandisiana, Bancana and anniilata, Lantana arborea, Dillenia
atigusta, Melanorrhoea glabra, Castanea, Balbergia cultrata, Vitex sp.g Pentacme Siamensis, Kydia
talycina, Wendlandia «p.- Ehussp.q Randia erythroclada, 8chima,Xylia dolabriformxs, Olea dentata,
Vernoniavolkamerioefolia, etc-

The shrubby and perennial vegetation is almost the same asin the Eng forests, and so
are the few climbers.

Of herbs, etc., we meet frequently with Urena lobata, Lepidagathis hyalina, JSlumea flava
etc., Lygodium, Knoxmlasocarpa Acrocephalus capitatus, Selend lithosperma, Ophiurus corym-
bosus ? Arundinella sp., Inula cappa, Eugenia sp., (thabyay pyoo) Vernonia rigiophylla, JDes-
modium gyrofdes, Exacum pteranthum, Mitreola, Crotahria neriifolia and albida, Flemmingia
latifoliat and inwhtcrata, Hedyotis galioides, Tropidip curculigoides, etc.

Orchids, epiphytical on trees, along with ferns are almost the same asin the Eng forests.
Mosses, etc, are scarce, but lichens abound, especially the cortical ones; there are however
but few stone-lichens.

B. Eng or Laterite Forests—These forests grow, asthe name already indioates, chiefly
on laterite, but occur also on other diluvial formations in a less developed form. These
diluvial formations are composed chiefly:

(1) Of ayelowish loose clayey sand soil.

{2.) Of areddish or rather rusty coloured sand soil, mixed with ferruginous clay.

(8.) Of a yellowish heavy diff clay.

(4.; Of gravqlly daterite with silica pebbles and debris.
Of a pinkish coloured silicious gravel (especially in Frome).

(6.) Of laterite Tock, covered by flying fine sand.

(7.} Of vesicular or cavernous ferruginous heavy laterite-rock, enclosing pebbles of silica
or other rocks (in the latter case similar to almond-stones and more or less disintegrated.

(8.) Of afine-grained angular ferruginous sand stone P or shales ? (especially in some
Jocalities of the Rangooiylistrict).

The depressions in"these lands are usually filled up with fineloose sand, clay or loam,
and are probably inundated during therains. Such places are then overgrown chiefly by
grasses and sedges of a character which | denominate Jungle-pastures (cf. 10, a). The
average height of theseforests is variable, depending chiefly upon the depth of the substratum.
In pure laterite it is depressed to 30 to 40 feet while an admixture of a clayey or loamy soil
causes the Eng trees to grow up to a height of 70 to 80 feet. Mogt of the trees show dark-
ashgrey or blackish stems, 'usually covered by u very brittle cracked and tabulated thick
bark. With the exception of Eng and a few others, the trees are usually more or less crooked,
and many have the branching of their crowns gnarled and crooked, and, | might say, unpro-
portionately thick and ungraceful. All these give to these forests a peculiar aspect,
and, when growing on purelaterite, they possess to a great extent the habit of those alpine
stunted forests, which are exposed to prevailing storms. The principal treeis here, as
already mentioned, the Eng or'Ein tree (Dipterocarpus tuberculatus), but this tree* is not
necessarily present in all localities, for there are many so called Eng-forests without a single
Engtreein them. Where however laterite is exposed and forms a cavernous glazy rock,
Eng isthe prevailing tree. Of the other trees, which occur in larger numbers, the follow-
ing are the more important: Dillenia pnicherrima, Shorea leucobotrya, Pent acme Siamfensin,
Wahura villosa, Lophopetalum wallkhii, Zizyphus rugosa, Buchanania latifolia, Melanorrhtxa.
mitata, Symplocos racemosa, Diospyros Birmanicus, Myrsine-lucida Fhyllanthus (Emblica)
macrocarpa, Aporosa macrophyllay, andvillom, Balbergia cultrata, Xylia dolabriformk. Wend*
landiatinctoria, Nauclea cordifolia, Terminalia tomentella (pangah), Careya arborea, Lager*
stramia macrocarpag Strychnoa nux vomica, Eeteropanax fragrans, Odina wodier, Pterocarpus
Indicusrare, Terminalia alata (tomeutose toukkyan), several Randice, Gardenia, such as
G.pomifera, mavis etc., a Sterculia, Eugenia Jambolana ? ,Sch/eichera trijuga, etc., etc

Also oneor two stray trees, charaoterestio of lower mixed forests, are found here, and the
teak tree forms on a pure laterite spur near Karway on the Sittang an almost pure but small
forest, partaking quite the .habits of other trees growing on laterite.

On gravelly soil we find in the Prome district many other peculiar trees along with
the above, such asanew species"d Leucomeris, a Tetranthera, Dipterocarpm obtusifolius, *
stemless Cycas (C. Siamensis), Hiptagc a.rborea, EJius paniculate Gardenia turyida and
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dasycarpa, Flacourtia sapida, and many others. These may probably be immigrants from
the Ava Flora, with which | am unfortunately only imperfectly acquainted.

* « Beddes these prevailing trees we meet locally with other trees which are peouliar, be-
cause they areredricted to these or smilar diluvial forests, and occur nowhere in conspi-
cuous quantities : they are sporadic and endemic at the same time.  Such arefor instance An-
neslea/ragrans, Tridcsmis .pruniflora, Ocftrocarpus Siamensts, Tristania Birmanica, and such
like.

Mog of the trees in these forests flower during the hottest time of the year, when
destitute of leaves, and a lovely sight it is to see the crowns of many trees at the same time
enveloped in red, white, and yellow blossoms, while all around is barren, and hardly a green
leaf is visible for miles. ' Of bamboos there are only teiwa (Bambusa tulda) and, chiefly in the
Prome digtriot, myinwa (Bamb. stricta), but these are very common, especially along the out-
skirts of these forests.  Of palms the only one | met with was a stemless date palm (Piwenix,
acatdis), but this isfrequent enough. The heart of it is a 'vegetable much sought after by
Bunnans. The shrubbery is meagre and often low, consisting chiefly of Uvaria ferruginea,
Thespesia L ggnpas, Micromelum Mrsutum, OchnaJruticulosa, Leea’ pumila, « Strobilant/iesphyl-
hstachya, glancescens and auriculatus, Barleria cristata, Neuracanthus tetragonostachym,
Premna hirta, Indigo/era atropurpurea, and Brunonis, Desmodium polycarpum, Flemmingia
semialata and cordifolia, Bauhinia acuminata,- Ixora subsessilis, Phyllodium pulchellum, San
ropus sp., Demodium trigitetrum, Vernonia rigiophylh, Inttla polygonata and cappa, etc. Most
of these are, however, no true shrubs, but rather large perennials and sometimes annuals.

Climbers are, as above alluded to, scanty and often resemble erect shrubs with a ten-
dency to climb. They are nearly all of such kindsas grow in the drier mixed forests from
whence they have probably intruded, without finding here a congenial substratum. Such
are Otosemma extensa, Zizyphus oenoplia, Colubrina asiatica, Breweria elegans? Cocculus
villosus, Zehneria umbellata, Butea mperba, Embelia villosa, some | pomoeae and Argyraia, etc.

The herbage of the ground is either scanty in the extreme, the reddish, yellowish, or
white soil being exposed in all directions, or more usually numerous herbs and perennials
in company with andropogonous grasses and sedges loosely cover the surface, without being
crowded, except in clayey or loamy moulds and depressions. Thi dmef plants which are
nearly equally distributed. all over the diluvial forests are: Sida carpini/olia and rhombi-
folia, and Mymrensis? , Urena lolata and speciosa, Triumfetta angulata, Nehonia origanoi-
des along with a very large-leaved variety, Ebenneyera Maclellandii, and dipusa, Hygrophila
salici/olia, Barleria polytncha, Lepidagathisincurva and mucronata, Justicia decussata, Borreria
lasiocarpa, Spermacoce, Aneilema scapiflorum, Gymira sinuata ?, several terrestrial orchids,
as Peristylus, Microstylis* eta Microrhynchus glabcr, Cephalosfiyma paniculatum, Exacting
stylosum, Canscora Schultesii, Fterostigma capitatum, Limnophila®onfcrta, Vandellia mollu-
gindides Buchnera tetraaticha and cruciata, Sopybia stricta, Anisomeies ovatay, Leucas mey

lissima, GRbbba ezpansa. ?, Crétdidria dibta, acichldris, cdlycina afdl linifblia?, Uraria
crinita and hamosa, Alysicarpus hiipleurifolim ? , Dunbaria mollis, Erioaema Chinchsc, Cassia
mimnsoidcs, Blumeafiava, racemosa, etc. Rungia pectinata, Costus speciosus, Osbeckia Chinenny,
several species of Eriocaulon and Xyris, Mitrasacme Indica, Hitchenia sp.,, Ammannia multu
flora etc. etc. Tha grasses are chiefly Sckriae, Mynchospora Wallichiana and Prescottiana
Lipocarpha sphacelata, Cyperus niveus, Eragrostis plumose*, Brownei, Zeylanica, etc., Haemar-
thria, Ophiunis, Muehlenbeckia ?, Dimeria, Antutthyria, Cymbopogon, Bchizachyrium brevi-
folium, several species of Andropogon and Ischaemum, Pallinia, Sctaria glauca, Chrysopogon
Gryllus, Rotiboellia, Hymenachnel ndica, Panicum angustatum, etc.

Of ferns may be seen Adiantym lunulatttm, Cheilanthes variants, farinosa *a& tenuifolia,
Nephrodiumfilix masvar. cochleata.

As we travel through these forests, we alight often upon patches of solitary plants,
which turn up from time to time, of such beauty or rarity,* that they richly compensate
a botanist for the long and hot walk he has to undertake to get at them. Hereare
Sohtnonia longiciliatn, Chloranthm iiisignis, Neuracanthus gmndiflorus and subunincrvius
Poly gala leptalea, Eulophia, Aneillema spectabile, etc ; there we see a few plants of Oleandra
Cummingiiy a probabTy new and almost erect Lygodium, a hairy dull yellow Gynura, Drosera
peltata and Burmanni, Sonerila tenera, Blinkicorthia lycioiden,. and others, again we .come
through a profusion gf a large new species of Knoxia, Smithia grandis, a hairy new species of
Cassyta, a probably new sp. of Clausena, Linodoma Siamense, Artabotrys Kurzi or we find
in the vesicular holes of laterite rocks in sheltered places a curious new genus of Aroideae
with snow-white spathes, (Hapalinc Benthamiana) or the little plants of an Ariopmh.

During the hot season a number of gaudy coloured flowersspring up, making truly A
flower garden of the blackened burnt ground. Such are especially Scitamineae and AmaryL

* Similar to what we experience in wandering, for example, over the serile and monotonous, heath-land* of
%ouLtth;,[H B&varg, efc, where we meet at great distances here a patch of Adonut vemalii, there one ot
uUatilla, etc., ec.
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idcae, as Kaempferia Candida, and Parishii® Oureuma rubescem ?, Crinum sp., Gastroehilm
Hemiorchis Birmanica, Gynura, eta, besides Ochna snfruticosa and such I|kestemlessd|cotyllds

The trees, owing to their coarse fissured bark, are espeoially fitted for the support to
epiphytical plants, and these are, therefore, developed here to a degree, which would appear
quite extraordinary, were it not, that they comprise mostly such plants as need light rather
than dampness for their development. A host of orchids make their appearance, flowering
at the height of the hot season ; when they exhibit the splendour of their blossoms in a most
wonderful manner almost unknown in evergreen forests. Dendrobium anceps, Dalhomiea-
num, aggregatutn, lwdyosmnm, barbatulum, cretaceum, chrysotoxum, formomm, moschatum,
nodatum, eta, | Sriae, Acridex odoratum, Bolbophyllum, Saccolabia, Vanda teres, Bensoni, coeru-
lescens, Cymbidium, etc. etc. are frequent every where. In fact the most peculiar orchids are
resricted to these and other drier forests exposed to the sun, while such as areidentical or
nearly allied with Malayan forms occur onIy in the evergreen forests, and more especially
in the hill foreds.

Duchidia mummnlaria and several Hoyae along with Drymoglossuni, ¢ Niphoholi and
Flatycerium are the chief plants on the trees. Mosses are scarce, a Macromitrium and a Leuco-
bkpharum being the chief ones on the trees, while Garclcea phascoides is the most oommou
on the grouud. Lichens are here plentiful and many of them are very remarkable species.

C. Low forests—These resemble in every respect the former, but differ from them essen-
tially in the following points: They are greatly mixed up with trees of the lower mixed
forests and grow like these, not on a rocky or stony grouud, but on clay or Ioam, restiug
most probably on impermeable srata of diluvium. The ground is rather densely covered
by long and «iff grasses and the Eug tree is seldom found here. The soil is either a very
heavy giff and usually yellowish clay or loam, on which Audropogonous grasses chiefly
spring up, or a grey alluvial clay, on which Imperata cylindrica is often the chief grass
which grows. They might therefore be distinguished into two groups, the former occurring
chiefly along the western dopes of the Yomak from Thonsay southwards, while the other
is peculiar to the lands adjoining the eastern dopes of the Yomah from the Koon Chouug
to near Pegu. But asthey contain almost the same trees and herbage, | treat them under
one and the same head*

The height and growth of thetreesis the same as in the Eng forests, and when | say
that they are a combination of the lower mixed forests and the.Eng forests, | give them their
true character. Here areto be found nearly all the trees of both these varieties of forests, and
not rarely teak, Eng and my ay a (Grewia microcos) are seen growing side by side. Even Homa-
Hum tomentosum which so pertinacioudy avoidsdiluvial formations, is found here occasionally.

The following kinds of trees are also to be found associated with the above : Miliusa ve-
lutina, WaUuravillosa, Daphnidium, argenteum, Albizzia lucida, Anogeusm acunrinatus, Aporosa
macrojriiylla, Symplocos racemosa, several species of Eandia and Gardenia, Aporosa villosa
Zizyphus rugosa, Naucka Brunonis, Dillenia pentagyna and pulcherrima, Strychnos nuxvomica,
Xylia dolabriformis, Holarrhena pubescent, Dalbergia cultrata, and D.purpurea (thitpoh); Termi-
nal tomentella fpangah), Odina wodier, Pterospermum senmagittatum, Terminalia Belerica
Lagerstroemia macrocarpa and L. flos reginae, Cinnamamum obtusifolium ?, Antidesma
diandrum, Emblica officinalis. Cargt/a arborea, Grewiamicrocos, Terminaliaalata and crenulata,
Lophgpetalum, etc.

Asin Savannah mixed forests, so also herein these low forests, certain trees beoome pre-
valent to the exclusion of the greater part of their usual companions, and we meet with
Dalbergia cultrata (Yind-yke) Terminalia alata (toukkyan), Strye/mos nux-comica (Khabouug)
forests, eta

Bamboo is very subordinate here, but groups of wapyoogeley, teiwa, tinwa and znyinwa
are met with.

Climbers are here more numerous, without however impairing the openness of the forest.
They are all such asgrow in the Eng or lower mixed forests, as for example Butea superba,
Sphenodesma, Otosemma macrophylla, Calycopterislloxburghii, etc.

The undergrowth is composed of rather high but meagre grasses, amongst which the follow-
ing prevail : Ischaemum bijugum and obliquivakis ?, Andropgonpertusum f , Gryllus; and many
other pecies, Leptochloa ?, JSragrostis Brownei, rubensand 2 or 3 other species, Coix heteroclita,
Pollinia, Androscepia gigantea, Hymenachme Indica, Panicum angustatum, Chloris digitata,
Ophiurus perforatus, polystachyusf , etc., Scleria lithosperma, Haemarthria ?, Dimeria, Aris-
tida setacea, Anthistyria, Gymbopogon, Schizachyrinm bremfolium, Cyperus Silhetensis® niveus,
etc. Panicum brizoides, and others. When Imperata cylindrica is the principal grass, few
others spring up with it.

Amongst the grasses grow numerous perennials and half shrubby plants, suoh as, Fwm-
mingiainvolucrata, strobiliferaand 1 or 2 other species, Crotalaria alata, acicularis, sessiliffora
calycina, linifolia, aud albidas Teramnus mollu, Dunbaria mollis, TMssia niimusoides, a Mabe-
naria with yellow flowers, Gloriom superba, Ophlopogon Wallkhii, Pterostigma capitatum ?
Sida rhombifolia and carpinifolia, Urenarigida and npeciosa, Microtmitm hirsutum, Otbeckia
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Chinenm, Nehonia origanoides, Ebermeycra Maclellandii and ditfusa, Stroh'lauthesglaucetcem
and phyllostachya, Neuracanthm tetragonostachyus, Uraria hamosa, Sopubia stricta, Flem~
mingia lineal a, Drsmodium polycarpwn, triquczrum, pulchellum, trichocaubn ? , and triflorwn,
Jmticia dvcumita, Trphrosia pnrpnrea, Urena fobata, Ageratum conyzoides, Vernonia cinerea,
Lopidagatht recurm, Phaylopsi*, Lygodium pinnatumjufoxia fasiocarpa, Acrocephaluscapitatus,
Triumfetta angulata, Coxtus speciosus, Xyris, Eriocauion, | mpatient C/tinensis, Ardisia Wallichii,
L epidagathis mucronata, Phrynium parviflorum ? , Asparagus acerosus, Leea 2 or 3 species, Blu-
meaflava and several other species, Musa rubra, Afpinia Allughas, etc. etc.

' The epiphytical vegetation is here much the same asin the Eng forests.

These low forests shew many transitions into lower mixed forests along their lines of
contact, and it is often very difficult to distinguish between the two.

6—Mixed forests.

Under this heading | comprise a variety of forests, which grow chiefly on permeable
substrata, such as alluvial and sandstone formations. These differ from the open forests
amongst other things in their general aspect and in the height and growth of the trees, as also
in the prevalence of climbers. They comprise more than half of the area, which 1 comprise
under the denomination of Pegu. They are at the present time most important to a forester,
but at the same time are most difficult to subdivide into marked varieties. | shall how-
ever try to overcome some of the difficulties by taking these varieties of mixed forests in as
extended a sense as possible. | divide them, therefore, into the two following divisions,
each of which will be subdivided again under itsrespective headings :(—

a. Alluvial mixed foreds. '
b. Upper mixed forests.

A.—Alluvial mixedl forests. These forests occupy chiefly the alluvial plains from the
base of the hills to the banks of the larger rivers. Towards the Irrawaddi, Sittang and
other large rivers they assume the character of savannahs Whiletow*sthe hills they gra-
dually passinto the upper mixed forests, especially when growing in Willow alluvium resting
on sandstone. They are of a moister character than the upper mixed forests, and therefore
arericher in trees and climbers, but lower in growth and much poorer in bamboo-growth.
Kyattounwa and wayah are rarely if ever seen in true lower mixed forests, and a number
of small herbs, indicative of a greater dryness and more light, are here wanting or at least
arevery rare. | shall consgder these forests under the following headings :—

aa. Lower mixed foreds.
bb. Savaunuh forests.
cc. Beach jungles.

aa. Lower mixed forests. These forests are distinguished from the low forests with
which they often alternate, or grow side by side, chiefly by the absence of trees character-
istic of laterite forests, and by the absence or scarcity of any dense grass-clothing of tho
ground. Their general aspect is also greatly different, being more closed by numerous
climbers and cregpers.  The average height of these forests rises to about 70 to 80, and some-
times up to 100 feet, in fact they bear a great resemblance to the upper mixed forests, especially
when in these latter the bamboo have died off and burnt down. The principal trees here
are Dillenia pentagyna, Cratoxylon ncriifolium, Eydia calycina, Bombax malabaricum, Bterculia
cohrata, Ptero*permum semisagittatum, Oaruga iwinat'a, Schkichera trijuga, Mangifera sp.g
Odina wodier, Spondiaspinnata, Carallia integerrima, Terminalia tomentella, Belerim, pynfolia
and crenulata, Anogeissm acuminatus, Lagerstroemia flos reyinae, tomentosa (laizah), and
nflosa (tsoumbelay), Homalium ton*entosum, Diospy'os ehretioides and eordifolia, Spathodea
stipulata, and Rheedei, H eterophragmaadmophylla, Stereospermum snaveolem, Caloxanthe* I ndtcag
Antide& ma diandrum, Emblica gfficinalis, Albizzia odoratimia and proceiyi, Naitelea Brunonls
diversifolia ‘and cordifolia, Fieuscunei/blia and hispida, asalso some species of the Urodigma
section, Vitex Lencoxylon f Cassia Fistula, Strychnos M1 X vomica, Careya arborea, Barringtonia
acutangula, Bandia and Gardenia semlliflora, erytAroclada, etc.

Locally more or less common are : Miliusa velutina, Oarcinia coica, Eriolaena Oandollii
Berrya moallis, Greicia, laevigata and microcos, Hiptage Bengalensis, Bursera serrata, Casearia
canzala, Heptapleurum venulosum, Seteropanax fragransy SSc/irebera swietenioides, Hollarrhena
pubescent, Vitex pubescent, Phyllantfms coccineus, Cinnamomum obtxmfélmm, Briedelia retusa
andB. tomentosa, Dalbergia citltrata, and purpurea (thitpoh), Bauhinia Malabarica ? , Xylid
ddabrifbrmis, Nauclea icallichiana and sericea, Bandia utiginosa and 1 or 2 other species
Ghbchidionsp.gFicuscordifolia,Crotonoblongifj/iumg Acacia catechu towards Prome district'
Crypteronia paniculata, Eugenia Jambolana, Albizzia lucida, Dalbergia or all folia (madamaV
Gmelina arborea, Hymenodictyon thyrziflorum f, Mlenia paniflora,Kydia calycma Baccaurea
sapday Denis rbbusta, etc.
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Of'bamboo are chiefly to be found tinwa, wapyoogelay and teiwa, and towards the
Frome district myinwa. The shrubbery is formed of Thmpesia Lampas, Greicia hinuta®
Premna macrophy/la and amplectem, Clerodendron serratum ? , Sanropus afbicans, and Cera"
togynum, Phyllanthm simplex ? » Baliospennum montanum, 2 speoies of Calami (kane nee and
lane ga), Desmodium cephalotes, triquetrwn, polycm'piiin and pulchelliun, Flemmingia congexta,
4trobilifirag  etc., -Grumika elongata in moister localities, Helicteresplebéja, Ardisia wallichii,
etc., etc.

Amongst climbers the most conspicuous are Butca mperba, Spathobbus Roxburghii,
Gnetum scandens, Entada purshaeta, Nuravelia Zeylanica, Uearia macrophylla, Stephania
herna)idifolia, Buettnona pilosa, Cardiopteris lobata, Celaxtruspaniculalus, Zizyphus oenoplia,
Colubrina A*iaticay Gouania kptostachya, Vitis Linnaei, adnata and other species, Otosemma
macrophylla, Paederia tomentosay Smilax prolifera, Cacsalpinia Bonducella, sappan and mimu-
soidcs, Mezoneuron enneaphyllum, Acacia plnnata Dalbergia dipnlacea, Ptteraria tuberosa,
Phaseolus grandis, Mucanajmirita and another species, Dolichos, Scindapsus officinal®, Abrm
precatorius, Briedelia stiptdaris, Pottlera repanda, Congea tomentosa, Amtolochi'a Indka, 8ym-
phorema Uwolucrata, Sphenode)n§ unguiculata, Combretum ovale, squamosum and extenmm,
Calycoptem Itonburghii, Lvff'a cytindrica, Zehneria umbellata, a climbing species of Hcptap-
latrum, Thnnbcrgia laurifolia, Streptocaulon extcnsum and towcntosum, Fagraea crassifolia,
Argyreia eapitata, barbigera mdipopidifolia, |pomoea vitifolia, Lygodium, scandens and similar
ones.

The herbs and perennial plantsthat grow here, are not usually very crowded, but grow
at some distance from each other, so thatthe grey or yellowish soil is exposed everywhere.
These are chiefly Scitamineae, such as Costm spcciosus, 1 or 2 species of Amomum, Zingiber
8quarro8iim, eta, Eitc/ienia molliumda, Curcuma Jlencorrhiza f , Phrynium 2 or 3 species
Kaempferia, HemwrcJiis Birmanica, etc., as also Mum rubra, which latter is especially frequent.
Then come to front:  Sida carpinifolia and rhombifolia, Urena lobata, Triumfetta angulata,
Corc/forus angnlatus, Leea latifolia, Staphylca, hirta etc. Nekonia origanoiiles, Phaylopfh
parujflora, Sirobilanthcs glauceetens Lcpidagathk incurva, lusticia procumbent and deumata,
Pemtrophe, Anwonwles orata, Achyrospermum dcmijlorum, Gomphostemma strolilinum andpar-
viflorum, Psilotric/mm trichotomum, Cyathula prostrata, Amorphophallus chlorospathus, and 6M/-
hjfer, Crotalaria sp. (near C. Assamiea), Urariacrinita and Aawosa, Geodoruin *p., Hypoxi* orchi-
oides, Asparagus racemosus, Commelyna obliqua, Ane dema scaptflorum and herbaceum, Selerfa
Uthosperma, Cyperus mocsttts, Panicum plicatum, Dmveria, Pollinia, |schaemum rugomm, Cen-
totheca lappacea, Loersia «p., Elcphantopus scabcer, Eragrostis plumosa and several other speoies,
Crotalaria acicularis, Ageratum conifzoides, Vemonia cinerea, Blumea runcinata, Sacc/iarum
8pontaneum in single stocks, Barleria pohjtricha, Panicum brizoides, etc.

Mosses and scale mosses are not uncommon on trees, but are poorly represented in
species, the most conspicuous of them being a Meteorium and a Neckera. On the ground
Finsidens prevails. Lichens are frequent, but are not so fairly developed asin the open forests.
Certain trees areregularly infested* by lichens, while othersare free or nearly free from them.
To the former class belong for instance Thitpagan (MiMtia Brandisiana,) Diedoo {Bombax
fnalabaricum, Thayet (Mangifera «p.), Khaboung {Strychnos nux vomka), Shaw,  Sterculiae
generally, Kway (Spondias pinnafa) etc. To the latter belong Bhwkicellia tomentosa® Car-
allia, Garcinia cotca, Buteafiondosa, Xylia dolabrifomis, Anogeisms acuminatus, most of the
Randiae and Gardeniae, Odina wodierg Dilleniae, the wood oil trees, Ptcrospermum semisagit-
Mum, Tectona grandis, Ficus gbmerata, cunia*tas Terminaliae, Lagerstrocmia flos reginae etc.
etc.

Orchids are frequent, but usually widely distributed forms, such as Cymbidiumg Pholi-
dota,Erw.y, Saccolabium, Bend rob him etc. Of other epiphytals a few ferns are seen, as Pla-
lycerium biformo, Dtymogbssmn piloselloidess Acrostic/mm scandens, Davallia elegam, Poly-
podium queixifolium, adnascens, and irioides® besides the never failing Hoyae and Dischidiae,
Op the ground are often met Pteris Cretica, longifolia aud 4 auhta, Aspen, cscuhntum, Nephro-
dium molle, Acrostichum appendiculatwn and a few others.

A Parasites are here very plentiful and these become especially conspicuous during the
period of leaf-shedcjing, when they appear as evergreen, and more or less compact spherical
tushes, infesting often every branch of a tree and looking, as Zollinger observed, like as many
aéral spokes. Loranthus obtectus,fernigineus, rhopalocarpns, btiddlecidespentandrus, hngijforus,
as also Viscum articulahim are the most troublesome parasites here.

b.b. Savannahforests—The Savannah forests occupy chiefly deep alluvium where they
attain their greatest development near the larger rivers. They appear also in shallower
alluvium between hill ranges, along larger streams, specially when these run through open
"valleys.

The trees here are as low asthosein the Eng-forests, but differ a great deal from the
Lng-fortst treesin their habits and growth. They have very short stems (a peculiarity

* | refer Lere only to the trunk of the tree, matters (with the exception of Biackwaellift) <& **& at the upper
brandungs



(44 )

produced by all deep alluviums) and are often not higher than the éephant-grass that sur-
roundsthem ; their crowns are usually disproportionately developed, rounded and spreading,
or sometimes much lengthened or flattened out There are, however, many exceptions with
regard to the last mentioned quality.

The chief character of these forests lies in the very dense almost impenetrable growth of
elephant-grass, amongst which the trees grow up apart from one another, and often at great
distances from one another, in which latter case the localities partake more of the character
of true Savannahs. Owing to the coarse, almost woody, steins of these ooar se grasses, jungle-
fires, which are hereregular, do great damage, for nearly all the stems of the trees are fouud
on examination to be scorched or otherwise injured by these fires. The number of species of
treesis here greatly reduced, for we can hardly find a looality, where, in a circuit of a mile,
more than thirty species occur. Many localities are found, in which only eight to twelve
different kinds do occur, and sometimes only a single or a very few species people the whole
forest. All these trees, with hardly any exception, grow also in the lower mixed forests, from
whence they most probably have immigrated. At the same time these are all of such
kinds, as are of ubiquitous occurence having no particular pydilection for any subtratum and,
if | may be permitted to express myself in this way, they are the proletarians of the proper
forests towards the hills. ‘

{Sometimes the trees grow close together, when they assume more the character of lower
mixed forests, from which, however, they still can be distinguished easily by their under*
growth consisting of coarse elephant-grass.

The trees that are chiefly found here are Streblus aspera, Butea frondosa, Naiicka
wallickiana, parvifolia?, sericea, and sometimes also iV dicersifolia, Ficus fistulosa, Terminalia
crenata, Anogeissus acuminatm var., Lalbergia caltrata, and purpurea (thitpoh), Butea
ftondosa, Cargt/aarborea, Lagerstroemia flos regime, and macrocarpa, Terminalia pyrifolia
Strychnos mix vomica, Vitex Leucoxylon, Acacia catechuoides, Tectona grandis, Zizyphusjujuba,
Pter osper mum semisagittatum, Antidesma Ghaesembilla, Kydia calycina, Odinawodier, Stereos*
permum chelonioides, Metis cordi/olia, Calomathes Indica, Randia uliginosa, Gardenia sessili-

flora, Albizzia elata, Tetranthera Boxburgkii, and a few others.

But besides these, nearly all of the trees mentioned asgrowingin the lower mixed forests
can be found, the one here, the other there, without however giving a different character to
these foredts.

It often happens, as already stated, that some one or other forest-tree assumes the
prevailing type, for instance there are Savannah-forests consisting only of yindyke, thitpoh
and baup, others solely of Butea frondosa (baup.) or of Nauclea parviflora ? | have even
observed a teak-savannah-forest of considerable extent E. of Poungday.

The undergrowth is here, as already mentioned, the so-called eephant-grass, under
which denomination the coarse grasses generally pass. Such are Saccharutn spontaneum
and another broad leaved species, Andropogon muricatum, Coix heteroclita, Phrag/nite*
Roxburghii and another species, sometimes also Coix lacryma and Imperata cylindrical
The former-named grasses grow here so high, that a man on horseback is completely
concealed. The culms of these wild sugarcanes grow to be nearly as thick as a finger and
in strength equal certain small species of bamboo (Arundinariae). At the same time they
grow 0 dense, that one cannot successfully penetrate them except on the back of an
elephant. The sharp margins of the sugarcanes are especially troublesome to a traveller,
who seldom emerges from these grass-jungles without having cut his face and hands.

Only a few shrubs and larger plants are seen here, such as Solanum Indicum, Clero»
dendron Siphonanthus, Thespesia Larnpas, Mclochia corchorifolia, Hygrophila salicifolia, and
longifolia, Desmodium polycarpum, mé&fanthesopsis patens, Securinega obovata, Croialarfa ver-
rucosa, retusa and striata, Tephrosia purpurea locally, Desmodium umbellatum, and Ganges
ticutn, Flemingia lineata, Morinda lanceolata, Alpinia Allughas, Urena lobata, Triumfetta
angulata, Costus specioxus, Sida acuta, Musa rubra locally. Smaller herbs and perennials
are 0 subordinate, that unless specially searched for they are hardly observed. Such are
chiefly Microrhynchus glaber and avplenifolius, Ophioxylon serpentinum, Ardisia wallichii,
Eemiagraphis hirta,n Amwrphopliallu8 chlorospathus, Smithia semitiva, Pogonia, a hew viscose
very small-flowered Ebermeyera, Polygonum plebgjum, Ageratum contjzoides, Lepidagathis
incurra, Blumea runcinata, hchaemum, Impatiens Chinense, Curcuma, and a few others,
chiefly Cyperaceae and herbs of an agrarian character. Sometimestracts are found destitute
of eephant-grass, but covered by Imperata cylindrica, the so-called tatcli-grass, in which
case still fewer plants are met with.

The «iff culms of Phragmites and of abroad-leaved Saccharum, often as thick as a finger,
are capital supports for twiners, which are plentiful here, but which do not chauge the
monotony of these grass plains. Those which most frequently occur are : twining Convolca-
laceae and Leguminosae, as | pomoea vitifulia and cymosa, Phaseolus calcaratus, Cylista scariosa,
Atylosia mollis, Calonyction grandijlvrum, Teratnnus labialis, a yellow Lgnitemon, a yellow
flowered Vigna, further Dioscorea tomentota, glabra, and hinuta i Lygodium bipmnatum.
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Cocculus incanus, Cissampelos Pareira, VitistrifolMata, Cardioapermum Ealicacabum, Passu
flora foetida looally, Trichosanthes bracteata, Lnfa cylindrica, Cephalandra grandis, Muckia
Maderaspatana, Zchneria umbellata, Oxystehna esculentum, and another twining Apocynea, &0.

Where the trees get closer, scandent shrubs and climbers of the common kinds appear,
like CaJycopteris Roxburghii, Butea superba, Spathobbm Roxburghii, Brachypterum scaudeiis,
Bricdelia scandens, Streptocauhn extemum, Oelastrus paniculatus, Acaciapinnata, Otosemma
macrophytta, and similar ones from the lower mixed forests.

On trees, few epiphytical plants occur, although light is plentiful and the surface of
the barks appears very favourable for their reception. Junglefires are most probably the
cause of this. Orchids are poorly represented, and besides the never failing Eoyae, the following
ferns Niphobolus, Drymoglosswn piloselloides, Polypodium querC|foI|um and Platycerium are
frequently observed.

c.c. 'Beach-jungles—Thesejunglesareasort of lower mixed forest containing a combina-
tion of trees which occur chiefly along the sandy beaches of the sea.  They are sdldom of any
great extent, but foim usually a narrow strip, much interrupted by other forests, wherever
clayey or rocky ground turns upj(jOHiey never become inundated by the tides, although they
often border the beach at the water's edge. They are to acertain degree a mixture of tidal
forests and of the surrounding inland forests, and appear often so blended together, asto tender
their recognition difficult. If of a pure character, we find the following trees growing chiefly
in such forests, Pongamia glabra, Erythrina Indica, Bomhax nialabaricum, Paritinm tiliaceum,
Pandanusverm, Gynometra bijuga, Guettarda speciosa, Oycas Rumphii, Thespesia populnea, along
with Scaevola Koenigii, Colubrina Asiatica, Denis smuata, Breynia rhamnoides, Brachypterum
scandens, Gaesalpinia Bandl\ucy, | pomoeas, etc. Creeping on the sand between these shrubs
and trees, or exposed on the sandy beaches themselves, are seen |pomoea pes caprae, Lchae-
mum muticum, along with some other grasses, etc \%

Polypodium querdifoliumis, as arule, very frequent on treesin these forests, along with
Eoya, Lischldia, and several orchids.

These forests are very incompletely, if at all, developed in Pegu, owing to the clayey
alluvium ; but they occur not only along the Arracan and Andaman coasts, but still more
so in Tenasserim, where Casuarina muricata becomes a prevailing tree, while Spinifex squar-
rosus, a curious grass, facilitates the binding of the loose sand.

Jtf  Upper-mixed forests—The upper-mixed forests are, as already pointed out by
Dr.Tirandisin hisreports, the principal seat of teak, and they might therefore be called par
excellence the teak forests of Pegu. They occupy exclusively the soft sandstone formations
of the Pegu Yomah, and also the older gtrata of the If artaban hills. Those growing on the
latter formations differ, however, a good deal from those growing on sandstone, not only
in their general growth, but also by an admixture of trees, which do not occur on the sand-
stone. This difference is due, no doubt, to the quality of both these rooks, but, asthe differ-
ence is more external than essential, | do not venture to separate them here. While on the
Pegu Yomah these forests attain an average height (especially on the higher and drier ridges) of
about 120 feet, those growing on syenitio and shistose substrata seldom exceed 80 to 90 feet in
height, and the growth of their clean stemsisnever so straight and regular; in other words, the
soft sandstone produces | ofty, while metamor phio rooksyield only big trees. Grass clothing of the
soil is only exceptional, and is then chiefly composed of the so-called teak grass (aPollinia). The
usually yellowish or grey surface soil, the product of disintegration of sandstone, is therefore
everywhere exposed. Junglefires are regular and frequent, but not very injurious, except in
yearswhen the bamboos have died of. The number of species of trees issmaller thanin the
lower mixed forest, and still more so on the higher ridges; the trees also usually grow
more remote from éach other. Theseforestsarein fact higher grown, but in species they
are poorer than the lower mixed forests. Especially large bamboos, (Kyattoun, wayah and
tinwa) play here an important role, while certain kinds of shaw trees (especially Sterculia
villosa and urcns) along with- Millctia Brandisiana (thitpagan), Qrewia etastica, Duabanga
grandiflora (myoukgna) and Erythrina stricta® and suberosa (toung kathit) may be called the
characteristic trees of these forests. Teak ishere the rule—its absence the exception. The
southern extremity of the Yomah is especially poor in teak as far upcountry as Wachoung.
I think that the influence of the sea, and the greater dampness of the air connected with it, is
in part the cause of this. Also the very decomposed condition of the sandstones may be
unfavourable for its growth, but this later statement is doubtful.

The chief trees here are Xylia dolabrifonnis, an almost unfailing companion of the teak-
tree, Dillenia parviflora, Garcinia cowa, Eugenia Jambolana, Bombax insignis, Sterculia wens,
foetida, and villosa, Pterospermwi semisagittatutn, Endlaena Candolleiy Garugapinnata, Bursera
8erratag Ganarium Bengalensef , Semecarpus cuneifolia, Spondias pinnata, Terminalia tomen-
teila, crenata,. pyrifava and Bellericag Anogeimis acuminatus, Lagerstroemiaflosreginae and
tomentosa>Homaliuin tomecntObum.Bnedeliareturn (thseikgyee), Millettia Brandisiana (thit-pagan),
Heterophragma Boxburghii, Pajanelia. multijuga, Cordia grandis, Gmelina arborea, BeiU

12



(46 )

chmiedia Roxburghii, Dalbergia ghuca, (madama), cultrata, ovata, and purpurea (thitpoh)
Pterocarpus Indicus (especially in Martaban and along the eastern dopes of Y omah), Naucka
Brunonis and cordifolia, Vitex alata, Hillettia leucantha (thin win), etc.

Amongst these the following smaller trees are seen : Omtoxylon neriifolium, Sterculia
colorata, Greioia elastica, Diospyros ehretioides and cordifolia, Antidesma Ghaesembillag Rottlera
tinctoria, two arboreous Euphorbiae (E. antiquorum and nivulia), Holarrhena pubescens, Cassia
florida and nodosa, Bauhinia Malabarica, Strychnos nux vomica, Odina wodier, Kydia calycina,
Lagtrstroemia macrocarpa, Croton obhngifolium, Flacourtia cataphracta, Cahmnthes Indica,
Ehretia laevist, two or three species of Randiag Gardenia costata, Ficus cimejfolia and his-
pidag Premna pi/ramidata, Fhyllanthus (Embh'ca) albizzioidesand officinalis; and others.

The bamboo growth is much developed here and consists chiefly of large species. lu
moister situations or along.favourably exposed dopes appear Kyattounwa along with tinwa,
while waya occurs especially along choungs ; in drier situations is to be found tinwa, the
principal bamboo, often associated with myinwa.

Shrubsareherefew and meagre; the ohief of them are Helicteres plebeja, Thespesia Lampas,
Grewiahirsuta, Limoniaalternifolia, Baliospermum montan& > Desmodium gyroides,pulchellum,
triquetrum and strangulatum, Premna hirta, Sauropus compressusand ceratogynum, Glerodendron
urticifolium, nntans and another species, Flemmingia, Vernonia saligna and divergens, a small
broadleaved Coelodiscus, Leea Staphylea ?, Bauhinia polycarpa, etc. Climbers are compar atively
fewin individuals, but arenevertheless conspicuous without interfering much with the openness
of these forests.  Such are especially 2 or 3 species of Combretumg Calycopteris, 2 or 3 species
of epiphytical Fici, Eemidesmus WalUchii, Embelia villosa, Thunbergia laurifolia, Cylista scario-
sa, Abrus precatorius, Butea superb a, Spatholobm Rozburghii, Argyreia capitata and another
species along choungs, Pueraria tuberosa, Symphorema invohtcrata, Sphenodesma unguiculata,
Mezoneuron enneaphyllum, Pterolobium macropterum, Acacia rugata and pinnata; |pomoea
barbata, Otosemma macrophylla, Cycleapettata, etc.

The exposed ground nourishes the following more frequent forms: Sida carpinifolia
and rhombifolia, Urena lobata, Triumfetta annua, Pimpinella Heyneana, Nehonia, Phaylopsis,
Strobilanthes phyllostachya, glaucescens, auriculatus, and sometimes pterocaulis, Dacdal acantfws
macrophyllus, Barleria polytricha, Neuracanthus tetragonodachym, Lepidagathisfalcata, in-
curva, mucronata and fasciculata, Crotalaria acicularisy albida, dubia and a new P species (near
C. AsBamica), Meccpus nidulans, Tirana refragtag Canscora decussata, Acginetia Indica,
Anisochilus pallidusy Achyrospermum, Leucas procumbens, Gomphostemma, Aerva scandem,
Hedyotis scapigera, Argyreia sp. almost erect with broad large leaves, Blumea mrens, runcinata
var.g hymenophylla, racemosag holosericea etc., Peristrophey, Mitreola, Musa glauca and sapien-
tum ? Geodorum, Hypoxis orchioidesy Stemona Grvffithii, Aneilcma herbaceu/n, ovatum and
scapiflorum, Selena locally, Eypolytmm trinerve, Cyperus moestus, Panicum plicatum. Cento-
theca, Belaginella semicordata and tenerag Adenostemma latifolium, Oplismenus sp., Crotalaria
filiformis, Sonerila tenellg, Justicia decussata, Hibiscus furcatus and another species, a yellow-
isH-leaved variety of Elephantopus scabergy Lygodium bipinnatum, Acrocephahts capitattts, Hit-
chenia sp., Pallinia tcctonum, Blumea flava, Crotalaria alatag Corchorus acutangulus, Panicum
montanum, and others.

Terredrial ferns arefew in number, and are all of sorts tolerant of a great degree of dry-
ness, such as Pteris longifoliag creticag Ncphrodium filix mas var. cochleata, Adiantum lunu-
latum, etc

Orchids and other ephiphytical plants are not conspicuous here and are mostly restricted
to the upper parts of trees. They are ailmost the same as those occurring in the lower mixed
forests. Mosses are till scarcer, but a few species of FUsidens and Hypnum cover in pro-
fusion thewet sandstone rocks along the choungs, where also Selaginelluc, Marchantiaceaeand
Jungermanniaceae appear. Stone-lichens are remarkably rare along’the whole of the Yomah
range, and only along the Zamayee choung did | meet with a few on the boulders of compact
sandstone, and also with a species on the fossiliferous rocks between Wanet and K engpadée.

m These upper-mixed forests might be divided into moist and dry upper mixed forests. Such
adigtinction, however, istoo artificial, for these two varieties are nothing more than the product
of favourable and unfavourable exposures. Besides the Kyattouuwa, characterigic of the
moister upper-mixed forests, someone or other tree from the evergreen forests associates itsdlf,
such for instance as Albizzia lebbek, Caryota urens, Dipterocarpus alatusy etc.

Wallichia oblong Colocasia fornicatag Grumilea elongata, Aneilema ovatum, Cyperus
moestus, Panicum plicatum, Phrynia and other Scitamineac, Giranlima heterophylla, Boehmeria
diffu%ay Chavica Siriboag therare and beautiful | mpatiens Tavoyana with flowers much resem-
bling those olJonidiumg and especially also Op/tiopogon WalUchii are all euoh plants, as settle
themselves when conditions are favourable to their growth. The teak grassis also here more
frequently met with, especially along the northern slopes of the ridges. The drier upper
mixed forests are destitute of such plants as those just mentioned, and when myiuwa gets
the upper-hand, as is often the case, the vegetation on the ground is reduced to only alew
such plants as are of more general occurrence.
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T.—Dry-Forests*

We have now to examine the last class of foreststhat | have found advisable to treat
under a separate name. These are the dry-forests, redtricted to the formation of oompaoct
calcareous sandstone and to shallow alluvium, resting on such, or on diluvium.

Unfortunately | travelled in the Prome digtrict at the height of the hot season, when
everything had been burnt down, and the trees even completely leafless asto makeit extremely
difficult to recognise them, especially as a great many of these trees were quite new to me.

When better known and explored in a more favourable season, they will probably
become still more interesting on account of the large percentage of Hindustani plants that
are found in them. The trangtions between the open forests and these dry-forests
also require careful study to settle the question, whether these forests might not rather
be associated with the open forests as modified varieties, produced by a different soil
and climate. The trees here are generally middle sized, of an average height from 50 to
70 feet, but on the higher Yomah ridges, under favourable conditions, they grow up to about
100 feet in height. Carbonate of lime appears to betheprinoipal cause of the modification of
vegetation here.

The forest is very open, but looks rather uninviting owing to the prevalence of thorny
trees and shrubs.  Jungle-fires are here more frequent than in any other forestsin Burmah,
and, when myinwa has died df, they become destructive. :

For the present | distinguish the following 3 varieties only :

A. Mixed dry foredts.
B. Sha-forests.
C. Upper dry forests.

A. Mixed dry forests—These forests very much resemble in external aspect those
forests in Behar, which grow on the lower stony hills. The chief trees are here, besides
teak (whioh is also here frequent but of very inferior growth), Dalbergia cultrata,
Pent acme Siamensis Lipterocarpits tubercuhtiis locally, Diospyros Birmanicus, and cordi-
foliiis ?, Buchanania latjfolia, Crataeva religiosa, Cochlosperminn. Gossypium passim, Hip-
tage arborca, Harrisonia Bennetii frequent, Bulanites Roxburghii, here and there, Melia Aze-
darach and azadirachta, Chickrassia velutina, Zizyphtts Jujuba, Combvetum apetalum, Sidero-
ocf/lon tomentosum, Dalbergiapurj”rea(thitpoh); Calosantheslndica, Microptelea 2/ rvifoliag Pte-
rocarpus| ndicus ?9 Premnapyramidata, Albizzialebbek, Gratoxylon neriifolium, Tectona Hamil-
tonii locally, Albizzialucidafrequent, Hymenodictyon thyrsiflorumfq Holarrhenaantidysenterica,
Strychnosnnxvomica, imdpotatonim, Bauhifiiaracemosa,and variegata ?gF lacourtia sapidagEkretia
laevis?, Acacia Farnesianarare, Rhus paniculata, Morinda tomentosa, Anogeissus acuminatus,
Albizzia odoratissima, Odina wodier, Emblica dfficinalis, Hiptage arboreag Bomb ax, Garuga
pinnata, Flacourtia sp.o Eugenia Jambolana, Vitex alata and canescens, Acacia leucophloea (dha
noting), Capparis grandis, Premna vibunioidcs, Shorea obtusa, Schleichera trijuga, Dillenia
pulcherima, Xylia dolabrifarmis, Naucha Bnmonis, Cordia grandis, Spathodea Rhecdei ?,
Rolhrhentpubescens. Cassia flatuh,-Lagerstroemia tomentosa, & a

Of shrubs and little shrub-like trees deserving mention are, Thespesia Lampas, Barlena
cristata and dichotomy Dvsmodium pulehellum, Carissa carandas?, Azimatetracantha, Posoqueria
spinosa and pubescent, Gal otropisgigantea, Whodfordiafruticosa, Tephrosia purpurea, Flemmingia
tineata and two or three other species, Cassia absus, Clerodendron infortunatum, Collaea lutea, etc.

Theonly palms here are an erect Calamus (K&nQg& C.fosciculatus) and the stemless
Phoenix acaulis.

The more conspicuous climber-vegetation consists of Bauhinia diphytta, Hymenopyramis
brachiata, Capparis horrida, crassifolia and polymorpha, sometimes Zanonia sarcophylla, and
Vitisquadrangular”, Bpliaenodema, Wattakuka viridijflora, Holmkioldia sanguinea, | c/mocarpus
frutescens f, Hoya orbiculata and ancther species, Oplliaamentacect, Hemidemus Wallkhii, Spi-
tholobus Boxburghii, Congea, Cocciilus Leaehi, Bryonia laciniosa, Mezoneuron enneuphyllum,
Caesalpinia 1 or 2 species, Aristolochia Indica, Vallurisdichotoma, Scindapsusofficinalis, etc.

Bambusa stricta {myinwa) is herethe chief bamboo, besides whioh only Bambusa tulda
(teiwa) is found, the latter chiefly along choungs.

Mogt of the herbs and perennials aresuch as are found also in the mixed and open forests,
like Sidarhombifolia, acuta and hiimilis, Barlcria polytricha, Neuracmthus tetragonustachyus
Jiisticia decussaia, Mitreola sp.g Eragrostis several species, Destnodium triquetrumg tfrena lobuta,
Lepidagathisincurva, Blumeaflava, racemosa, etc., Lygodium bipinnatiim, Knoxia lasiocar pag Costus
speciosus, Scleria, Tephrosia purpurea. Rhynchosia sp.s Cephnlostigma, Sttmona Griffithii, Urginea
Indicag Mitreola ptniculata, Chrysopogon Grytlus, Anthistyria, and others. But not a few
appear here for thefirst, being nowhere else found in Pegu as Abutjlon Indicum, Blephar*
Maderaspatanag Androgrophistenera, Justicia Betonica, Tephrosiatinctoriavar, etc.

* The natural position of these foregtsin m¥ scheme is between the open and the mixed forests. When |
Wtotcla the description of these forests in 1871, | had not yet worked up my Burmese plants: hence the
misplacement.
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Lichens areless frequent than one would expect in such open forests, and only in more
favourable stuations are they really conspicuous* Mosses and scalemosses arerare, and 0
are-rduriug the hot season—the fungi, of which only a few Folypori are seen. Algae are also
sarce, at least in number of species ; for what reason | do not under stand.

Epiphytical plants are represented—although in modest number s—chiefly Dendrobia and
Saccohbia. Ferns, terrestrial and ephiphytical, are here to be found in widely distributed
forms, but in very small numbers. Those mostly seen are Adiantum lunutatum™nd rhizo-
phorum, Niphobolusadnascensand Platycef mm.

These forests, and indeed, all forests of the Prome didtrict, require further careful examin-
ation at a more favourable season, and, no doubt, will repay a botanig richly for his labours.

The calcareous sandstone is greatly subject to decompogtion and, to all appearance, was
still more so at atime when the rain-fall in the Prome digtrict hasbeen greater. The decom-
posad rock closely resembles the permeable slicious sandstone not only in its chemical but
also in its physical qualities. It is a more coarse-grained smoke-grey highly permeable sand-
stone and supports forests aimost identical with the upper mixed forests of the higher crests of
the Yomah itsdf. | strongly suspect, that the greater part of the main range, or the a*is, of
the Yomah is composed of decomposed calcareous sandstone ; at least the samples| collected
in the several crossngs of the Yomah, South of the Prome didrict, do not in the least
differ from the decomposed sandstone of the Kambala layers. | am supported in my suppo-
fiiton by the fact, that there exist large tracts of myinwa (a bamboo characterigic) of calcareous
sandstone and laterite) in the drier upper mixed forets Such metamorphoses in the
character of forests cannot surprise, if we carefully bring into account the amount of rain-fall
and perfect drainage; both will suppress dry stunted forests and call into existence lofty
grown upper mixed forests assoon as decompostion has removed the injuriouslime. Water
hasthe property of absgrbing a certain proportion of carbonic acid, rain takesup more
or less carbonic acid,t 1t dissolves the lime of the calcareous sandstone and carries
it away in the form of a bicarbonate. "We can, therefore, well undersand, why the highest
and steepest regions of the Prome Yomah (where complete drainage is the rule) should have
been first metamorphosed. It is easy to trace (for example in ascending the Swa-passes)
the gradual transition from dry forests into upper-mixed forests aooording to the degree of
decomposition of the calcareous sandstone rocks. It is here that we find Pentaome 'Siamenls
(a most characterigtictree of the Promedistrict) still growin§ in the midst of the true upper-
mixed forests on the main range itsdlf.

B. Shaforests—The principal tree hereis, asthe name given to these forestsindicates, the
Sha-tree (Acacia catechu). This tree, although it also occurs sparingly in the Irrawaddi zone,
becomeshere a conspicuous feature, in the sameway as Eng, teak and similar trees do in other
parts of Pegu. Along with sha, a small number’ of trees—a curious mixture of open and mixed-
forests pecies—occur here, along with a few trees, which are peculiar to the Prome zone.

C. Upper dryforest*.—1 have separated these forets on the suppostion that we
might be able to give them a more fixed and peculiar character preparatory to an explo-
ration of those which occupy the highest crests of the Yomah main range towards
Kyouk pyoo toung and Bhambway beng Sakhan. For the present my remarks refer only
to those which grow on the Kambala range and along the Yomah crest from this hill to
Yan choung, ranging from about 2500 to 3000 feet elevation. These forests may best be
designated as crooked and low upper-mixed forests, with an admixture of dry-forest trees
containing certain temperateforms, like Vacciniam, Heracleum, Hymenopogon, Didymocar pm!
etc., indicative of the influence of elevation. The average height of trees is here reduced td
a minimum, viz. from 10 to 30 feet, and the trees are scattered and crooked like those in an
Eng-forest. Their agpect is peculiar in the extreme. This strange growth of trees is not
attributable to elevation, but to two powerful agencies, viz. the dry winds and the dry climate
generally (they are Stuated in and near the Prome zone), the influence of which isincreased
by the second agency, viz. the presence of lime in the sandstone. The section of Kambala
toung under § 2, No. 3, gives a good idea of the position these forests occupy with reference
to the surrounding forests. Besides the unfavourable conditions already named, to which
these foredts are subjected, must also be added their exposed situation and solar radiation.
Jungle-fires occur here regularly, burning up not only the scanty dried up vegetation, but also
running up the short stems of the little trees, and often consuming the shrivelled up mosses
and grasses that growon them.

A tree that is sddom seen in Southern Pegu, but which beoomes frequent in the Prome
zone, is Hiptage arborca, and this tree becomes here a conspicuous and prinoipal constituent
of these forests.  Witlj it grow a number of others, nearly all denizens also of the upper-mixed
forests, such as Sterculiarillosa, and colorata, Greicia clasiica, Gardenia suavis, and sessiliflora

+ These are nearly all crustaceous species, the foliaceous and shrubby species seem to be more hygrophilous
t Jungle-fires, which Rlay such a conspicuous role in excessive tropical climates, form another source of
supply of carbonic acid to the atmosphere (see Sclileideu, Lehrbuch der Botauik, 11. p. 4G0, 3rd Edit.).
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Crofon oblongifolium, Dalbergia cultrata, Eriolaenag a Bauhinia with large beautiful flowers
(B. variegata ?), Kydia calycina, Erythtina sp. (toung katliit), Pterospermum aceroides, Bowibax
insigne, Heteropanax fragrans, Orislea tomentom, Einblica officinalis, Dillenia pentagyna, Fla»
courtia cataphracta, Dalb&rgia purpurea (thitpoh), and a few others. Amongst these | found a
single tree of each of the following speciesalongthe Kambala crest: Sterculia ornata, Nauclea
Brunonis, Gmelinaarborea, Fieuscordifolia! Odinawodier, and Tectona grandis.

True erect shrubs are ssddom met with here, but of climbers are seen Pueraria tuberosa,
Acaciarugata, Cbngea, Calycopterisetc

Then come the epiphytical plantswhich become more conspiouous here than in any of the
other varieties of leafshedding forests. Mosses and scalemosses are not numerous in
pecies, but Macromitrium Moorcroftii and ellipticum and Meteorium sguarrosum are so
plentiful along with Brathymenium Hookeri, Hyophila Birmensis, Rozea decohrata, &c, that
they literally clothe the northern face of the stems and branches of trees, although they are
quite shrivelled up during the hot season. The southern and S. W. faces are occupied by
fight-loving lichens of common forms, especially a species of Opegrapha and Lecidea.
Amongst the mosses grow two curious little orchids, the one a dark purple Bolbophyllum, the
other (hardly half an inch high and onefruited) unknown to me. A small creeping
plant (possibly an asclepiad or an Aeschynanthus) was also frequent, but in a state unfit for
determination. A little Stipa-like and very elegant looking grass {Tripogon bromides ?) played
gracefully in the wind, while Selaginella caukscens and Polypodimn Jissum seemed, to be the
principal epiphytical ferns. A finelarge shrubby Vacciniuni (T/ubaudia obliqua, Griff) with
brilliant scarlet flowersisto be seen everywhere in the branchings of thetrees, and Hymenopo-
gon parasiticus and a small viviparous Aroid, besides a small leaved pendulous Aeschynanthus
(A. gracilis t) make the contrast between the tropical dry vegetation and that of the temperate
forests only more congpiouous and interesting to a botanist.

Orchids are numerous, indeed, and the plentiful Dendrobia with white, rose coloured
yellow, and purplish flowers form a splendi® sight in these sunny regions. Of parasites
Loranthusfarinosus vxAferrugineu* were observed.

The chief or rather only bamboo here is Bambusa stricta (myinwa) which grows all
along the crests, and especially along the unfavour able exposures; also a rather small bamboo,
probably a Schizostachytim, neetf or identical with my &ch. flavescens, which seems really
to be redricted to the N. E. side of the Kambala toung, just beneath itstop, for | never
met with these peculiar bamboos anywhere in Burmah* except here. However, this bam-
boo does not drictly belong to these upper-dry forests, but rather to theflora of the ever-
green forests, which ascend here along a deep gorge up to the top of Kambala toung.

Although the undergrowth during my visit was perfectly burnt down, | was ablein some
of the less injured localities to note the following plants, which especially interested me, viz., an
Umbellifer (Heracleum Bttrmanicum,) 4 to 6 feet high and 2 species of Gyrtandraceae (a Baea
and a Didymocarpus) as also agrass, looking like Agrostis, which locally prevailed here. The
Seraclmm grew abundantly here all along the higher crests of the main range of the Yomah.
The other herbs and perennials were nearly all of the nature of those which occur
also in the drir upper-mixed forests, such as Triumfetta annua, Panicum montanum.
Sida rhombifolia, a villous variety of Urena lobata, Pollinia tectonum, Ammannia
multifiom, Jitsticia decussata, Zingiber squarrosum ?, Desmodium triquetrum, and pulchellum,
Strobilanthes scaber, auriculatus, phyllostachya and dasynperma, Daedalacanthus macrophyllus;
Barleria polytricha, Lepidagathis mucronata, Thespesia Lampas, Leea staphylea ?, Lepidagathis
fawculata, Cyperus umbellatus/, Thyssanolaena acarifera, Flemmingia, Polygonum chinense ?,
| schaemum spec,, etc., etc.

On shady sandstone rocks of favour able exposur e a few mosses along with Selaginella occur,
and a Metzgeria, too, is not unfrequent. A peogjiar yellowish green Alga (Bulbochaete
Peguana) is met with, growing at the tips of a moss in suoh a way, that the rock wall, on
which it grows, appears as if overgrown by a Jungermannia.

B.—SAVANNAHS AND LOW NATURAL VEGETATION.

Between forests, and low shrubberies and bamboo jungles, thelineis not always so
sharply drawn as it might appear at first sight, but in Pegu | know very few instances,
where a forester might actually fail to say where theforest ceases and low vegetation begins,
and thisis chiefly the case in bamboo jungles. A division of the low vegetation into that which
grows on dry or wet lands (land-vegetation,) and into a vegetation growing in swamp and
waters, is surely artificial, for between dry land and water there are so manjb gradations, that
the one passes almost imperceptibly into the other, or lands, which are quite dry during the
dry season, axe swamps or even lakes during therains. We must thereforetry to systematize
them the best way we can, and the difficulties are after all not so great as they appear.

* The Karens as they asured me have no name far this bamhoo, and wanted one from me, but they were
‘hot much impressed by my knowledge, when | tld them, it might bea sort of tinwa.

13
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A. A—LAND-VEGETATION.

The land-vegetation comprises—

1. The bamboojungles.

2. The savannahs

3. Thenatural pasures, and finally,

4. Theriparian vegetation.

8—Bamboojungles.

The bamboo jungles are such an ambiguous ™ formation, that | should have really omit-
ed them entirely were it not, that in some localities thesejungles beoome so pure and extend-
ed, that they cannot bebrought into direct'connection with the surrounding forets | do
not consder bamboo jungles to be forests however high may be ther growth; they are ac-
tually nothing more than the undergrowth of forests and stand-in the same rédation to them
as the savannahs, for instance, do to the savannah forests. Ther chief character lies in their
great uniformity, and in thépoorness of ther undergrowth. Sddom do we find more than
two different kinds, and often, only asmg[ﬂe kind of bamboo in these jungles, and, therefore, the
different varieties of the bamboojungles might justly be called after the prevailing de-
scription of bamboo that is found in them. Such bamboos as are locally found to form
jungles for themselves, without an admixture of higher trees, are myimca, tinwn> Ktfit-
tounuoa and toopyoo gehyy all these growing on rocky strata or on shallower alluvium, while
Bnmbusa spinosa (Takatwa) is redricted to the plainsin desp alluvium neear larger rivers.

All the bamboo stocks usually flower together at the same time, and this is the case
alsowith those growing as undergrowth in the forests, they then die of one by one after
_maturing their seeds. It is bdieved that they do so regularly after a certain numbe of
years, which is varioudy sst down at from 40 to 60 years. For the larger kinds this may
be a fair estimate; but | know of a bamboo in Java, 25 feat high, which flowersand dies off
every three years, and of others which flower Regularly at the ends of the branches for many
year s (especially Schizostachya), until they finally beoome a whole gigantic panioule of flowers
erethe cdose of their lives.

Shrubs or other kinds of woody plants are so few as hardly to need mention, and only
where thejungles become more open, or along their borders do shrubs appear in modest
numbers, all thexeare of an ubiquitous nature. In the same way herbaceous plants are
sarce in the interior, but become more congpicuous in open Stuations, where we meet with
plants like Cyperi, Blumea hcera, and several other species, Flemmingia lineata, and ancother
species, Rungiarcpens, Leeae, etc.

During the time of flowering, when the leaves ore shed ether partially or entirdly,
numerous light-loving plants spring up, which, no doubt, have come over from the sur-
rounding mixed forests; and in low dtuations, various grasses of the savannah oharacter
spread rapidly, accompanied by shrubs and other plants of a Smilar character.

Where the bamboo grows very thickly, and the speciesis one which may be reckoned
amongs evergreens (at least under certain conditions, like Kyattoumva) cryptogams settle in
numbers and we find here many a peculiar description of moss and licheu. A Hypmim is
then not uufrequent, inhabiting chiefly the lower nodes of the culms, while some very re-
markable lichens form white or greenish thalli on the stems further up, fructifying, however
only rardy. On the ground, too, several mosss, as Eypnum and Fmidens become sometimes
congpicuous, forming lovely green dense patches.

9—Savannahs

These savannahs, or, asthey are often called by Europeens in
cover the plains in degp alluvium, whtere the arboreous grovvth%een ather qui][“ép—
pressed by the powerful coarse grasses that compose them, or the trees are 0 wattered
that only one or the other can be seen at great digancesfrom each other ; they do not there®
fore form true forets  Along the Irrawaddi, especially towards its deta, they are often
vely extended, and' in the lower parts between the Pegu and Sittang rivers, at about the
latitude of the town of Pegu, they assume such dimensions that they may fairly be compared
with those occurring Jn America. It is not necessary at all to ecify the plants that grow
here, for they are the' very same as those forming the undergrowth of the savannah forests
viz. the different kinds of eephant grass, along with those shrubs and herbs mentioned
already under 6 a. bb. (page 44).

Little creds often intersect these jungles, and along suoch we often find vividly green
patches of Carex Wallichiana, further Eelminthostewliys, Ceratoptcris, Adiantum Iunuktum
Atplenlum csculentum, Polypodium proliferum and sometimes Ncphrodium mode.

Towards the tidal zone these savannahs become more extended passing into tidal savan-
nahs, in which An henatherum muricrttum, Eragrostisprocera, Cypernskgetiis, and such liketidal
grasses become conspicuous.  Also Tamarix, Pluchea, Qlochidion, and other tidal shrubis
along with trees, such as Paritium tiliaceum, Erythrina ovalifblia, Butea frotulosa, Bouibax,
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Thespesia, and similar ones, scattered over the plains, turn up one by one as we proceed
southwards, until we enter the tidal forests themselves.

10.—Natural pastures.

The natural pasturesin contra-distinction to meadows, whioh latter are either produced
by culture or grow up in neglected culture-lands, are of very limited occurrence, not only in
Pegu, but in India generally, for they are usually replaced by the savannahs and bamboo-
jungles above described.  The characterigtic of these pastures is the absence or scarcity of
such coarse grasses as have been already treated of as elephant-grasses.  Whilethe savanuahs
give fodder only to buffaloes and elephants, these afford pasturage for domestio cattle. They
are found best developed in the higher regions of hill ranges, especially in the alpine region.
Those which occur lower down in the plains are all of very doubtful character, being either the
undergrowth, Ieft after forests have disappeared by some natural cause (fire ?), or the growth
upon tracts of lands, whioh may possess one or the other peculiarity by which the growth of
trees became suppressed.  The hills of Burmah are not high enough to produce, as in the
Himalaya, alpine pastures whioh come nearest to European pastures, in aspect as well as
in character, and we have only the following three varieties to discuss here:

a. Long-grassed or jungle-pastures.

6. Short-grassed or lowland- -pastures.

c. Hill-pastures (not represented in Pegu).

a. Long-grassed or junglepasture—The jungle pasture is a variety, which isto be
found chiefly on shallow alluvium resting on impermeable strata, chiefly along the base of
the Yomah hills. Such pastures are found most developed in the Pazwoondoung valley.
We fall in with them, when crossing the cultivated alluvium towards .Kya-Eug, where they
alternate and often border the low forests. They are actually nothing but the undergrowth
of these low forests and consist of the same andropogonous grasses along with the same
shrubs and other plants which are to be found in them. | need therefore do no more than
refer to 5, ¢, where they are characterised.

b. Short-grassed or lowland-pastures—The lowland pastures appear either asdry and
meagre or as moist or sappy pastures. On such dry pastures prevail the following plants .—
Chrysopogon acicnlatus, Andropogon pertusus ? Spadiopogon obliquivalvis, Alydcarpusvaginalis,
JEragrosti§ Scleria, Digit'aria, Fimbristylis diphylla, | schaemum rugosum, Sporobolus diander,
Cynodon dactylon, Dactylocteniwn, etc, alongwith Sidareturn, Vernonia cinerca, Desmodium
auricomitm f and triflorum, Osbeckia, Sida acuta, Pgnicum brizoides and repens, Lepidayathis
hyalina, Knoxialasiocmpa” etc.

During the dry season Qramineae prevail in such short-grassed pastures, but during the
rains Gypcraceae get the supremacy, and then associate with a number of other plants, of
whioh during the hot season hardly a vestige can be seen, 6uch as Geissaspis cristata, Smithla
sensitiva, Burmanniajuncea, Anilemaochraceum, Droseral ndica, Mitrasacmel ndica, Seluginella
Junghunii, Impatiens Chinensis, Aneilemanudiflora, and nanum and vaginatum, and such like.

The moist or sappy pastures are to be found chiefly in swampy places or in shallow lakes
that dry up during the hot season. The vegetation of these consists of a very few kinds only
of soft and sappy grasses, such as Hymenachne myurus and interrupts Paspalum scrobi-
culatum, Panicum cmsgalli, and antidotale, a soft debile Isuchne, Leersia hexandra, and a few
others, which grow in great profusion, sometimes to a mass of a foot in thickness which
floats when the rains set in ; these form dense floating meadows very fine to look at, but
very difficult to penetrate even with boats, asthe boats soon become so entangled in the mass
of vegetable matter that no progress can be made except by cutting it.

Owing to the moist Stuation swamp-plants accompany these grasses, such as Jussiaea
repens and suffiruticosa, Adenodma triflorum, Xyris, Eriocaulon, Scirptisuncoides, etc., Hygro-
phila salicifoiia, Dysophylla verticillata, Justieia peploides, Hydrocotyle Asiatica, Oommelyna
communis, etc.

The latter variety of pastures offer possibly the best pasturage® for all kinds of cattle.
In general appearance they resemble European meadows, more than any others do between
the tropics. Those that oover the bottom of shallow lakes offer also during the hottest part
of the year splendid emerald-green grass plains of limited extent, but they are chiefly restrict-
ed to the lower parts of the Sittaug valley, especially North of the town of Pegu, while in
the Irrawaddi valley, on account of the greater dryness of the atmosphere, they often entirely

pgear around the swamps of the savannahs.

Sill pastures—The hill pastures are of limited extent and are restricted to the sub-
temperate region above 6000 feet elevation. Such as deserve the name of hill-pastures, |
met with on the higher part of the Loko ridges and on the top of the Nattouug itsdf. The
escarpments of awestern and S. W. situation are also often occupied by them as low down

* However, drange to say, | invariably observed the grazing “bullocks (and also my own pony) to prefer
the dry pastures wherever these bordered (as is often the case) the lower lying moist pastures
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as 5000 feet elevation. They are subject to junglefires, and when | passed thesein March,
186& they werejust burnt down.

TThey consist chiefly of a coarse bluish Arundinella and a coarse hairy Andropogon, along
with a'species of Ischaemum and a tender Bathraterum (?) as also a few other grasses and
Scirpece, which wereall 'so dried up or injured by fires asto bein a state unfit for determina-
tion. Of other plants | could recognise two species of Gentiana, a narrow leaved Ophelia,
Anaphalisadnata, O& heckia sp., Pteris aquilina, Gleichenialongisdinaand dichotoma, Senecio
Gfrijfthii ? Saussureadel toidea, Cyanotisbarbata, Umbellifem, Droseralunata, L ycopodium clava-
tum, Galium, etc. Mosses and lichens are also found frequently on the ground especially where
the soil assumes more the character of a black turf ground.

These hill-pastures are hardly more than the undergrowth of pine and hill forests, with
or without a few pine or other trees scattered over them. They are always found on situ-
ations unfavourably exposed to prevailing winds.

11—Riparian vegetation.

A vegetation springs up on the bed or along the edges Of half-dried up ohoungs, rivers,
etc, whichis usually distinguished asriparian vegetation. But, as elsewhere, the physical
nature of theground produces a change in the vegetation, we have to bring into consideration
the streams, ohoungs, etc, that flow over rocky or pebbly beds, and those which take their
course through alluvium.

A. Vegetation of streams, etc., in alluvial lands—The bed of streams, etc., when they enter
the alluvium, have usually a sandy or clayey soil, and only the more rapid rivers carry down
pebbles which are deposited according to the laws of gravity. It ison such pebbly or shing-
ly beds, that we often find plants in the midst of alluvium, which we would not be able to
find elsewhere except by entering the hilly tracts. Pebbly deposits may also be met with
occasionally along the Irrawaddi, as far south as Henzadah, but the localities | passed
through had no vegetation on them. Where rqpks pierce through the alluvium in river-
beds, of course, rock-plants (which will be decribed in the sequel) make their appearance,
asfor insanceat Myoma, S. of Prome, where Homonoya ripariaisfrequently found on such rocks.
Thefineloose sand and clay, however, along the course of such rivers, asthe lrrawaddi, Sittang,
and Qthe larger streams, bearsa vegetation of an agrarian character. Where flying sand
is prevailing or forms extended sand banks (and that is often the case), agrass makes its
appearance before all others, and thisis Saccharum spontaneum. It is a highly sand binding
but very troublesome grass, found everywhere over the whole of Pegu and India generally. It
possesses the same land-forming qualities along river banks as the mangroves, or other
sand binding plantsalong the sea-shores, and may be compared, in this respect, with thereeds
of the Danube* and other large rivers of Europe. Few plants associate with, this grass,
and these chiefly towards the tidal'zones where it is accompanied by such shrubs, as Tamarix,
Fluggea, Destnodium, tyc,

It is especially along the edges of the rivers themselves, or aJong their escarpments,
from whence numerous trickling springs are running down, that the true riparian veégetatiou
isproperly developed. The following are probably the most frequent riparian plants, grow-
ing on sandy or clayey soil: Ckomeicosandra, Folycarpum depres*wn, Bergia ammannioides
Lud|C|g|aprodrata Gymnopetalum integrifolium, Molliigoglinm*n&M. Spergula, Gnuphalium-
I ndtcum, multicopy, and cmpatulum, Microrhynchus aspknifolius, Sp/ienoclea Pongutium, Helio-
tropium Indicum, Celaia Coromandeliana, Brassica juncea, |lysunthes parviflora, Ageratum
cony20|des Ludwigia parviflora, Jussicea repens and suffruticosa, Crot alar ia serkea, Polygonum
pledgjum, Cokcaria virosa, Bonnaya verbenaefolia, Lippia nodifiora, Chenopodium album, Celo-
Ziaargentea, Vernoniaeinerea, Polygonum possumbu, pkbejum, orientatef etc, Uedyotlsracenwaa
Bnrmanni, and Heynei, Fimbrustylis pallescem, miliacea, etc | solepis dipsacea, Cyperus corytn?
bosus, Pangorei, rotundus, distans, Jrw, wnbelktus, diffvrmis, polystac/u/us, dilutus, compressus
ptilvinatus, Haspan, pilosus, pygmaeus, Lragrodis, verticillatus, pallidus, digitatus Courtoisid
eyperoides, Ryllingia, Crotalaria verrucosa and striata, Cotuia pinnatifida, Ranuncdlus sceler-
atus, Veronica Beccaiumgawith whiteflower s, Rumex dentatus, Bonnaya veronicae/blia, Grangea
Maderaspatana, Cynodon Dactylon on drier stations, Dentella repensy Portuhca oleracea, Mazus,
Amarantus npinosus, Sphaeranthus hirtus, Xantldum strumariiun, several speoies o*Blumea
as B. Wightiana, lama, etc, Eclipta alba, Spilanthes acmclla, Naxturtium, Ficus heUrophyll&
especially along escarpments, Alternantliera sessiliss Thespis divarkata, Hydrocotyle Asia-
tica, Commelyna communis, Aneilema nudiflorum, and similar ones. Amongst the above-
named a number of cultivated plantsalso settle down, such as Nicotiana Tabacum, Foeniculum
Ricinus communis, Raphanus sativus, PhymUs Peruviana, Datura alba, Gomphrenaglobosa, etc.'

Cryptogams are remarkably rare here, but along the escarpments of tlte large rivers,
like thelrrawaddi, a purplish epeoies of Marchantia or Grimaldia is as common, as-along the
Branihapootra in E. Bengal. -

* Seea pgpa by Bassak, in flora, 1856, p. 622.
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It is remarkable that the borders of certain sandbanks ara, so to say, studded with rare
plants, coming from higher latitudes or regions Sooh isolated fcauks are met with often
_ at great distances, and are at the same time more than others subject to be oamed awsj© by
floods during the rainy season, | suppose, that itis hardly the prevalent cums!* which
carries the seeds of such plants on to these favoured hanks, wiliile all others, although quite
similarly circumstanced, are destitute of them.

prtmnewm with scatteved. coa.rt» herbt.

Section of a sandbank

The above sketch of asection of suoh a satnl bank will give an idea of the configuration
of the terrain, shewing at the same time, that it is the gradual, and not the abrupt, slope,
along which suoh rare plants, as are termed more correctly fugitives, may be found. The
sand is there usually mixed with a considerable proportion of vegetable mould.

b. Vegetation of sireams, etc., uith a rocky or stony bed.—The vegetation of the rocky or
stony beds is restricted more to the upper parts of the streams, eto. ; but thoso choungs that
do not enter the alluvium, po9sesssolely rock bed vegetation. Accordingly, as the course of
suoli ohouugs is tlirough leaf-shedding, or through evergreen forests, the ohange in the vege-
tation is marked by the absence or presence of xorophilous or hygrophilous plants.

*  On such rooky or stony beds do by preference grow : Runffia peciinafa, Cyclocodm Irun-
cahtm and afiue large white-flowered Lobelia (L. WaUichiana, especially on sand-stone rocks),

Penttxsifcinr eaadatom, Canxcora dffitoa, Rhabdia vimiaea, L>udenfergia wrticar folia sad PhiUp-
pinensis, Torenia pe' -1l andLemidifolin, Ajugwdecvml wns, Celos \aargentea, Cyathulaprostrata,
Pouzvizin Indica, Cryptocoryne Xjji.ru/in, Laaia acuieata, CrataUiria. ferruginea, OphiorrAistt,
Goody era procera *, Seluginell 'a temra and imbricate, Cyath oclffrat’t a, Fogtmal/ierum,
Egniaetum debile, 2 or 3 species of Nepkrodium, several species of lilatostwiima, Plectranfhus,
Polypodium pteropus, Gymjtoptms-, Adiantutn  luntdalum, Tridiomanen  Javaniettm,  Illymcno-
phyilwn, some species of Eragroatie, Cypmsp., Polygonum, A «p/eiiim  escuhntum, Tkyssanoiaena

mart/era, Dijsophylla, eto.

Between the rooks, growing on the pebbly ground, many a shrub settles itself in spite
of the torrents during tile ruins. Such are Satu tetrasperma, SareocSamtft pulcherrima,
Caxxia palmata, Fiat* itoMopoda and another allied species, Homonoya riparia, Debwgea:ia
veluiiaa, Bohmeria Malabarica, Eugenia contracts? and afew others.

Whan the course of such choungs leads through evergreen forests, the rocks and boul-
ders are usually covered by oryptogams, such as Marchnntia, Metzgeria, Fimdem, Hypaum
and other species, between whloh grow several species of Eialoslamma, Selaginelia semieordata
and teruUa, Trhhomanex, Hymvnophytta, eto.

Certain trees, also shew ft particular predilection for suoh lull streams, like Eugenia macro-
carpa, M& carangalndica, Cassia TSmerenm (magzelce) Bwchoffia Jaeanica, Erythrina lithotper e,
Eupfm-biaanHqgtionimf , vadneriifolia, a white flowered Ixont, Ficusgtomerata and macrophytla,
Dilieniu Indica, (unizdnthus, Castia palmata, Calamus arhoracaif, Trmia nud*ftora, and others,

A ourious oolire-yellow Alga {Leptothrix ochracca,) is met with frequently in many
localities of hill choungs, protruding from amongst soft sandstone or moist walls of
the same rocks forming sometimes a softjelly-t"ke mass, half a foot thick, which on closer
microscopical examination is found to be composed of very thin fragile filaments, giving a
peculiar amianthlike structure to the slabby mass. -

Other ochre or rust-coloured matters are frequently seen in and along the numerous
trickling wells of the alluvium, ibatiug like an oily sheet on the surface of stagnant little
[>oMs encrusting the plants growing in the neighbourhood, or depositing themselves on tbe
ground. Tlieso substances, however, are possibly nothing but iron oxydes, sometin--'s
transforming into what is colled ttosenerz. Only Diatoms are found in such places, but rarely
other Algee,.

B.E.—VEGETATION OF THE BWAMPS AXD WATEBS.

1 will noy f<}: to the vegetation that grows in a medium of sweet or salt water.
M<« of the water giants, however, root in the ground, and derive therefore their nour-
ishment from the soil, in ‘which they grow. Comparatively few of ihese are sugp @ e,

14
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either floating or submerged, and only these may fairly be said to derive their nutriment
from the water in which they vegetate.
*But as the water is the element which effects the growth of such plants, | shall make in

future y distinction between these two modes of attachment, but treat them simultaneoudly.

Many of the water plants are amphibious, i. e., they grow both in water and on land,
and consequently often change their habits. Such amphibious plants afford ample material
for those who desire to study the variations of plants.

As afirgt division of the aquatic formation | shall take the vegetation, peculiar to sweet
waters, in contradigtinction to those of brackish and seawaters. The brackish waters cause
to a certain degree a transition of the fresh Water’\.vegaation into the tidal vegetation.

12 —Siceet-uater-vegetation.

The vegetation of the fresh or sweet waters might be divided into vegetation
a. of swamps.
b. of lakestand other stagnant waters, and,
c. of running waters, such asrivers, etc.

The first named conneot, as already mentioned, the land and water vegetation.

a. Vegetation of swamps, etc—True swamps and morasses in India should be only
such as areinundated also during the dry season, thosethat dry up are rather low inundated
lands which have already been treated under 10 b. Sometimes Phrag mites Roxburghii, and
another species, foom a sort of junglein shallow swamps that are destitute or nearly so of
other grasses. They more often, however, consist of low grasses and water plants, almost
identical with those of thelow moist pastures. These are Hymenachneinterrupta, and my-
urns, Pa&palum scrobiculatutri, Anosporum cephalotes, Cyperns pallidm and other speoies,
Panicum crus galli, and colonum, Leersia hexandra, and Sometimes also wild rice. |pomoea
reptans is almost everywhere a companion of the above grasses, along with several species of
Fimbristylis, and Eleocharis, Ludwigia parviflora, Jussiaea repens and suffruticosa, Hygrorhima
aristata, Oenanthestolonifera, Rimgiarepens, Marsika erosa, Commelyna communis, Centrostachys
aquatica, Seshania paludosa, Aesckynomene Indica, Nepmnia oleracea, Sagittaria mgittifolia,
Butomnslanceolatus, Monochoria hastata, Cyanotisaxillark, Floseopa paniculata, LasiaaSuleata,
*Enhydra fluctuans, Eriocaulon, Hygrophila salicifolia and longifolia, Dysophylla verticillata,
several species of Utricularia, a small creeping Hydrolea and similar water plants.

Lower Algae and Diatoms are chiefly found amongst the floating roots and branches of
these water plants, and a few Zygnemaceae, especially the common speoies of Spirogt/ra,
cover theground. Often enough, however, the water remains quite clear.

b. Vegetation of lakes and other stagnant waters—M ountain lakes are very rare in Burma
but afew are to be found in the Martaban hills. Those in Pegu are mostly, alluvial
lakes, often of a very doubtful character. In the diluvial zone several lakes are met with,
of which perhaps the one near Eangoon is the largest. Thelow land lakes are very numer-
ousindeed; ,some of them are rather large; the greater part, however, form only small
expanses, sometimes not larger than a middle sized tank.

If they possess muddy water, asis often the case in the Irrawaddi alluvium, especially
in the tracts of savannah forests, little is seen of water plants, and even Diatoms are very
scarce. But if the water is of a clearer quality, a profusion of water plants, fixed as well
as floating, inhabit the lakes.

Attached to the ground we find a species or two of Nitella in abundance ; also further
Ceratophyllum tuberculatum, Myriophyttum, Nymphaea Lotus, and sometlmesstellata Nc-
lumbo nuci/era locally, Blyxa, Villama cristata, and Indica, Aponogeton mdnostachyum, Najas
minor, Eydrilla verticillata, Nechamandra aliernifolia, Vallisneria spiralis, Ottelia alhnoides,
Sagittaria, etc. Further Utriculariaflexuosa, diantha, and 2 or 3 other species, Neptunia oleraceu,
Ipomoea reptans, Jussiaea repens, Hygrorhiza aristata. Of floating plants the following
deserve special mention: Pistia stratiotts, Salviiiia cucullata and natans, Azolla piunata,
Letnna paucicostata, polyrrhiza and tenera, Wolfia arrhiza, 2 or 3 species of Riccia, etc.

Algae are %ind plentiful in such clear lakes, especially when they are of small size,
floating as well as attached to the water plants. Amongst the labyrinth of these plauts
numerous Diatoms can be collected, and beautiful forms of Desmidieae, of which especially
Closterium, Cosmarium, Pediastrum and similar genera are very rich in species.

Such shallow lakes, when in sunny open localities, are often covered by a green, and
not seldom also by a brick-coloured scum which, on microscopical examination, turns
out to be no Alga at all, but animalculoo (chiefly Euglena viridis and sanguinea).
They often also ocoupy the swamps, above referred to, and develope themselves there
s0 prodigioudly that (especially the brick-coloured species) they form sheets of coloured
matter of several hundred sguare feet, which entirely hides from viey the water beneath,
and attracts the attention even from a distance of several miles.
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The green colour, so often adduced in introductory outlines of botany as a character
for fresh water algae, isin India of little avail, for not a few animalcule of the most vivid
locomotion have here an intense green colouring. Smaller or larger patches of a lovely emerald
green matter mided me repeatedly, although | had ascertained it on former occasions that they
consisted only of colonies of a beautiful emerald green Vorticella.

c. Vegetation of running waters—T he vegetation of running waters is so poor in Pegu,
that | cannot mention a single phanerogamic plant, which might be rightly brought under
this head. The cause of this deficiency is to be found partially in the fact, that most of
the ohoungs dry up to such aij extent, that no water plaftts can sustain themselves perma-
nently ; also-that most of the supposed sp”ies which inhabit running rivers are nothing
but eongated varieties of well known fofls. Suoh elongation of water plants takes place
in Pegu, especially along the currents that traverse the swamps and inundated rioe-fields,
where we see many of the plants lengthened to an unusual extent, their foliage following
the same direction of growth. Such elongated forms occur especially among Alismacece,
Eleocharis, holepis, etc

The larger rivers of the plains may be destitute of them, because the soft alluvium does
not favour their growth. But whatever may be the true cause, all phanerogamio plants,
that | have seen (during the dry season) in choungs etc. were restricted to suoh parts of
these choungs, as formed stagnant pools or water courses, such as are called on the con-
tinent, old waters.  Of cryptogamic plants, however, Algae are frequent enough, and 2 or 3
species of .Spirogyra, Oscillaria, etc. attach themselves often to the rocky ground, elongating
in consonance with the rapidity of the waters. Brown gelatinous patches of Diatoms,
too, are frequently-met on the ground of suoh running waters, with suoh Algae, as Anabaena,
Staurospermum, eta

13 —Saltwater-vegetation.

The phanerogamis%a egetation is poorly represented in the brackish waters, and becomes
almost extinct in the sea, where sea weeds find their home.

We may first treat the vegetation of the brackish or tidal waters, and then that of
the salt waters.

a. Vegetation of the tidal swamps, lakes, etc—The vegetation of the tidal waters,
whether running or stagnant, remains much the same ; the cause of this lies no doubt in
the movements to which both are subjected by the influence of the tides. However in
sheltered sta%nant pools the vegetation is more crowded, while along the channels, it is
regricted to the borders.  Of phanerogams are only such plants till found, as grow in the
ground. | never met with a freely floating Phanerogam except where the water had
become so sweetened by therains as to allow of a transtion to Sweet-water vegetation.
Besides the plants | alluded to, when treating of the tidal forests and which | referred
to as land-vegetation, | can only sum up the following few plants, which occurred to me in
truly brackish watersin the tidal zone of Pegu, viz. a Nitella ? Ceratophyllum and, but very
rarely, a Potamogeton. .

Algae, of course, are plentiful, but as the deltas of the Pegu rivers (at least so far as| have
explored them)* are formed of alluvium, they find no proper substratum to which to attaoh
themselves, and are generally poor in species. They are found, (in the absence of rooks,
etc.) chiefly on the roots'and on the lower submerged part of stems of trees, as also on float-
ing or submerged wood and branches, while others attach themselvesto water plants and
riparian grasses. Diatomaceae, Zygnemaceae and similar lower Algae arefound also on the soft
mud. It would beidle to sum up the species of marine and tidal Algae, that are found here,
for they are the same as those which will be mentioned tf hen treating the vegetation of the sea
itsdlf. The marine Algae, however, do not go so far up the Pegu river, asthey do fp. the
Ganges.  Although Eypoglossum does inhabit the piles of wharfs at Rangoon, it is very
rare there, while in the salt lakes, near Calcutta, a great’profuson of marine Algaeis met with.

b. Vagetation pf the sect.—The vggetation of the seain Pegu presents no phaner ogapts,
and the coétwn PERGIC erogams | kndwkin Bunnibg are EnhBhb@uacaides, ffagaent
alortihd coads shiee ans albng Selibw shbres on san@l¥one grouds, arfd alittle
plant (Salophila Beccarii) gl;owing submerged on sand in dense patches in a saltwater channel
near the flag-staff at Akyab.

The amount of mud in the river-water that is oarried into the Martaban gulf is so enor-
mous, that for more than 30 miles from the shores of Pegu, no truly marine vegetation can
support itsdf, for the sea water is so sweetened and discoloured, that it resembles more a
tidal water. The number of sea weeds is therefore small and restricted to the shores, where
they grow analogically to those found in the tidal waters.

The sea is divided by phycologists in a similar manner asthe land, into zones and
regions. Asazone, the seas about Pegu belong to the Indian ocean. The depth of the sea

' * Towards Bassein laterite crops out in the alluvial delta, and there we may naturally expect a more
Aurable harvest of Algae.
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is divided in a descending order into the following regions (called usually bathymetrical
regions) the littoral, circumlittoral, median, infra-median and deep searegion. The .coasts
of Pegu belong all to the littoral region, and the most common forms are here Chthonoblastus,
Polysiphonia, and Phycoseris, Catenellaopuntia, Bostrychia, Caloglossa, Hypoglossum, Gongro-
ceras, Vaucheriaand Campsopogon.

e Onthemud along the line of theebb at Elephant point and other places, South
of Eangoon, larger or smaller brown or vyellowish patches are seen, consising of a
jelly-like matter or of threads often 2 incheslong. These congist chiefly of Diatoms, such as
Amphitetrasor | sthmia, Homceocladiti.

| I. VECETATI ON OP CULTI VATED"E LATELY CULTI VATED LANDS.

| have thus treated of the vegetation of Pegu, as it presentsitself in a supposed original
state, and will now refer to the plants that are cultivated, and also (cursorily) to the plants
that are found associated with them, or which spring up in such places, where cultivation has
either been neglected or given up altogether

As we are now tolerably acquainted with the original flora, the vegetation of cultivated
or lately cultivated lands can easily be understood by assuming, that by far the greatest bulk
is from the surrounding forests, etc., while only a small fractlon has been introduced either by
man or by other instrumentalities.

A dassification of cultivated or neglected lands is not expedlent and | will onIy sepa-
rate some of the more marked varieties to facilitate the treatment of such lands in a more
concise form.

| shall, therefore, introduce the following three topics :(—

1. Vegetation-of agrarian lands.

2. Vegetation in and around villages.

3. * Naturalized plants.

1.— Vegetation of agrarian lands.

The vegetation that springs up on agrarian lands, while under cultivation, varies some-
timeswith the crop that is grown on them, but this variation is reducible to causes affected
by the amount of irrigation to which such lands are subjected, and it is natural, that rice
fields, etc., during inundation will produce water and swamp plants, while in tobacco, sun or
other dry fields the usual garden weeds spring up. | shall therefore make no distinction
between the various crops.  But there is a certain change in the species of weeds observed in
the two chief zones, iz, the Prome and Pegu zone, and such aberrations we shall have to
keep in view.

| shall divide all culture in Pegu into two categories, corresponding W|th the 2 principal
modes of cultivation, viz., the hill rice and the usual low land rice cultivation ; and | will
treat such lands as : .

a. Upper agrarian lands.

b. Lower agrarian lands.

a. Upper agrarian lands—The upper agranan lands are known in Burma generally
under the denomination of toungyas. If 1 call them upper agrarian lands, | do not neces
sarily mean that they occupy hill tracts; they may be situated also on level lands, if the
substratum isrocky, and the alluvium sheet, resting on it, is of no great depth. The plantsthat
are cultivated on such lands are various, but hill riceisthe principal crop. Besides this
smaller tymngyas are prepared by fhe natives, on which they oultivate a number of plants
useful for their household. These are rarely planted separately but are curiousy mixed'
athou%h not without a certain degree of order. Such plants are especially, Lagenarid
rulgaris (boo hsen sway); Luffa acutangula (tabwot) ; Benincasa cerifera (kyouk phayung) ¢
Momordica charantia (yinga or kyet hen kha) ; M. dioica (sabyet); M. Cochinchinensi3
(samong nway); Ciicumissativus (tha-kwadtee) Cncumlsmelo(tha kwambhae); Citrnllusvu/garis

QI » JiMivhita mn&.obaia.ﬂnlﬂ.r.ymiam_\;ny "nha:vyng” ! Cdrum Roxburghianum (kambaloo)
cucedansm sowa (tsdineik) ; Cupstcum minimum (nayook); Morns Indica (posa) ; C'ow
Hoenigii ? (gyeit) ; Andropogon sorghtin (pyoung-gyan); citroon griss (tsabakin); Nicotiang
Tabacum (ta&in or hs$); Zea mays (pyong); Solamnn melongena (kayan); Coix facryma
(kalethee) ; Semmum Indicum (hnan) ; Lycopersicum esculentum (khayan mya pliuu'c) .
Datura alba (padaing katha); (tyauica Beth (kwon rwet); Batatas edulis (kazwoon) ; Arwh
hypogaca (mydB boi); Cajanns Indicus (peezin goong); Ricinus communis (kyessoo); Carica
papaya (thing boi); Trickosanthes anguina (pailen mw®); T. cucumerina (thabwot kha) ¢
Dolicl/iox Lablab, (pai) ; Bibkcrn Surratknsi* (wetma chimboung); H. Sabdariff'a (chlmboun<]
nee); H. Abelmoschus(baloowa) H. esculentus (yung madhre); Gossypium herbacenm (wa)®-
Brassicajuneea (mung-nyen) ; Lepidium mtivum (sa-mung-nee); plantains, divers varietie
oiDioscorea ; Eleusine Coracana; Setaria Ita/ica; sugarcane; Solatium /'eroxand S. tromjum ¢
Puchyrhizus angulatus, and similar plants. ~*
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The Karéns usually plant mulberry, with Solatium melongena, Hibiscus, Andropogon
Sorghum, Nicotiana TalBacum, Sesamum Indicum and such like together on one field, or plant
alittle of everything on smaller hill fields, etc.

Amongst these cropsare seen coming up : Cleome icosandra, Gynandropsis pentaphyllas
Portidaca oleracea, Triumfetta angulata, Corchorus acutangulus and capsularis, Oxalis sensitioa
and corniculata, Ammannia.pcntandra, peploidts, and baccifera, Thladiantha dubia, Hemia-
delphis polysperma, Qnaphalium multiceps, Solanum nigrum, Gelosia cristata, Ageratum cony-
zoides, Solanum tonum, Indicum, and verbascifolium, Achf/ranthes aspera, Kylltoigia, Blumea
Wightiana, runcinnata, pterodonta and aurita, Sida acuta and rhombifolia, Buddleia neemda,
Vernonia entered, Amaranthus sanguineus and spinosus, Lindenbergia macrostachya, | pomoea
ritifolia, Eleusine Indica, Nelsonia origanifotia, Gossypium herbneeum, Desmodium triquetrum,
Strobilanthcs auriculahis, and scaber, Ardimi Wallichiana, Spilanthestacmella and paniculata\
Cylista scariosa, Argyrcia, Thunbergia laurifolia, Luffa cylindrica, Bungia pectinata, Strobi*
lanthes glaucescens, coarse Cyperi, Onychium auratum, Pteris longifolia and Gretica, Ficus
heterophylla, and similar plants.

At higher elevations in the Karen hills, Strobilanthes fluccidus is often seen cultivated
for itsdye. There appear also many plants of higher elevations on those hill toungyas,
which are wanting in the Yomah, such as Sonchus arvensis, Youngia lyrata, Scirpus muero-
nntus, Eleocharl tetraquetra, Clerodendron infortunatum, Rubus Moluccanus, and rosaefolius,
Conyza absinthifalia, Alectra Indica, Qnaphalium hypoleucum, and numerous others.

The trees that have been felled and burnt previous to the formation of such toungyas,
areusually not completely burnt, but many of these logs, serioudy damaged and scorched by
fire, are scattered on the ground. The stumps of the felled trees are also seen sticking out
everywhere, and often throw out numerous shoots that grow up again into trees.

After the harvest-has been brought in, these toungyas are left to themselves for the
next 8 to 12 years, by which time they become, as a rule, converted again into young forests.
These are then consdered by the Karens to have become " strong” enough to yield a
aufficient amount of alkalies, etc., for another routine of hill rice culture. They are seldom
kept under cultivation for a second year, and- then no rice is cultivated, but only ootton,
mulberry, and such like, along with the usual culinary vegetables.

After such toungyas are completely abandoned, they are called toungyas poonzoh, or
briefly poonzoh : deserted toungyas. The vegetation in the next season is usually not muoh
changed on such poonzohs. The crops that sood on them have of course disappeared, but
stragglers are still plentiful, and the usual weeds of cultivation got the supremacy. The
second year, however, the scene changes altogether. The whole poonzoh beoome3 covered
by certain weeds that have got the supremacy over the others, such as Conyza balsamifcra,
Blumea lacera, runcinnataetc., Conyza viscosula, Solanum torcum or vcrbascifolium, Sida, Ver-
nonia cinere*; .Achyranthes aapera, Triumfetta angulata, Ageratum conyzoides, Triumfetta
annua, Lygodium 8C(uidens, Paederia tomeniosa, Buddleia neemda, Fluggea, JJnnalobata, Cen*
totheca, etc. Such isthe case especially in the level tracts, but in hilly parts coarse grasses
spring up which supersede all other herbaceous growth, and these are chiefly Thyssanolaena
aearifera, Saccharum spontaneum, Androscepia gigantea, and Coix heteroclita. Bamboos appear
only when in the surrounding forest tracts the bamboos flower and fruit at the time
when such toungyas become deserted. . One cannot pass such deserted toungyas without
being troubled by such plants, as Urena, Triumfetta (especially T. annua), Desmodium poly-
carpum, Centotheca lappacea, and Chrysopogon ackulatus, the fruits of which adhere firmly
to theclothes. These, as well as the «iff fragile hairs on the sheathes of Coix heteroclita,
cause a great deal of irritation to the skin when one has to penetrate such dense grass-jungles.

The grasses, above named, rapidly expel all the weak weeds, and only shrubs and seed-
lings of the more frequent trees can overtop these powerful intruders, until they have grown
up high enough, to check the further growth of coarse grasses by their own shade.

The trees that seemed to me most frequently to come up on deserted toungyas are
Anogeissusacuminatus, Lagerstroemia macroccD-paand tomentosa,. Premna pyramidata, Ficus
hispida, Nauclea sp. (maoo letshok), Dalbergia purpurea (thit-poh), Naueka Brunonk, (bingah),
Spondias pinnata *Gway); Ficus cuniata, Duabanga grandifiora, Nauclea sericea, 8pathodess
Bombax, and such like: these areall light-lovingtrees. In the Karen hillsmany others appear,
like Sponia velutina, Schima, Hihkecm wulpinus, Croton oblongi/olium, Lantdna arborea, and
others, while in higher elevations above 3000 feet, numerous trees from the drier hill
forests appear, amongst which especially Eurya, Ficus hirta, NelstpanicuMa, and Ternstroe*
wiia Japonica, are most abundantly met with, along with 'such undergrowth as Pteris
<tquili$a, Androscepia, Clerodendron infortunatum, Jasminum linearifolium> Hedyotis scandem,
Asparagus curillus, etc.

- | could trace no rule by which trees might be classed that grow up in poon-
zohs. Any tree from the surrounding forests can spring up, ether singly or m num-
bers, and those that grow best are always such as probably grew before the formation
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of such toungyas. Light-loving species ore always such as appear first, while the feeble*
evergreen trees, as a rule, grow up only after those lofty leaf-shedding trees of the
evergreen forests (whioh | have already enumerated when treating of these forests) have
attained a height sufficient for their shelter. At eevations, however, above 3000 feet, this
rulefalls to the ground, inasmuch as here no more leaf-shedding foress establish them-
selves on account of the inoreased moisture of the atmosphere. Therefore we may safely
assume, that poonzohs, as a rule, revert into forests, either identical with, or very similar to,
those forests that existed on them before cultivation commenced.

| have above alluded to bamboos, and stated that bamboos appear on deserted toungyas
only when the surrounding bamboos in the forests are fruiting. Another reason why bam-
boos do not overgrow such deserted toungyas in the first year that they are left to them-
selves, may be, that the-Karens avoid as much as possble planting rice in localities, where
bamboos are expected to come into flower. Thetruereason for thispracticeis, | think,
because wandering rats increase in jungles containing fruiting bamboos to such an extent,
that it is known that whole toungyas have had to be given up to these voracious creatures.
When the new leaf-shedding forestshave grown up sufficiently, young bamboos are regularly
seen, as soon as the coarse grasses have disappeared. | do not think, however, that the
seeds of suoh bamboos were buried and dumbering all the time, but should rather suppose
that in the meanwhile bamboos in the neighbourhood had come into fruit.f

b. Lower agrarian lands—By the term lower agrarian lands | understand all such
fields, no matter whether growingrice, tobacco, maize, sun, or others, that areformed on alluvial
lands. Many of them are during therains more or less inundated, especially therice fidds.
The cropsthat are chiefly raised on them are the common water rice (Oryza sativa), Phaseolus
tnungos (bhsB nan); Crotalaria juncea (paik hsan), Cicer arietimim (K ulapai); Raphanussativus
(mungla); along with all those plants already mentioned as growing in the upper agrarian
lands, hill rice and mulberry excepted.

In the Prome district, and rarely also in thelrrawaddi zone, we find also fields of Melilotus
leucanthuSy Carthamustinctorius (hsoo) and Indigo/eratinctoria (mai nai).

Besides these we meet frequently on fields: Apium graveoleus (xa-micot) ; Pachyrrhizus
angulatus; Cyamopsis psoralioides (pai-pa-soon) ; Brassicaoleracea; Colocasia esculenia;
Coriandrum sativum, Lablab milgaris, Batatas edulis ; Amarantus oleraceus ; Allium pot rum
and other species; Lepidium sativum; 2 varieties of sugarcane, sometimes Pinum sativum
(pai); Physalis Peruviana (pung); Canavalia gladiata (pai-noung-nee); Psophocarpus tetra-
gonolobus (pae zom gyah), and possibly some more.

On inundated fields we see chiefly the following plants amongst the crops : Fuirena
ciliaris, Fimbristylis miliacea, Scirpusjuncoides, Cyperus distans, Iria, umbellatus, diflbrmis,
dilufusy compressusy pulvinatus, Haspan, pygmmus, Eragrostisverticillatus, cephahtes, etc., Cour-
toisia Kyllingioides ; Leersia hexandra, Isolepis 2-3 species ; Eriocaulon; Xyri%; Ludivigia
.parviflora; Sphenoclea Pongatium, Dopatriumjunceum, Commelyna communis, Pontcdcria etc.
etc. Submerged in the water itself a Nitella along with some Utricularm arenot unfrequent.

After harvest these fallow fields become (at least in lower dtuations) usually peopled
by numerous plants, that supersede more and more the annualst of the rainy season, form-
inga kind of soft pasture until the hot season fairly sets in, when they turn as dry
and barren asthose whioh are situated higher up. Grasses and sedges are then here as
everywhere, the predominant plants, but are however, like all other plants here, short-
lived, such as for instance the soft tender hachne often covering some fields almost exclu-
sively, Diplacrum curicinum, Fuirena ciliaris, Fimbristylis pallescens, miliacea, diphyll% and
ovalis; Kyllingia, Abildgaardia tnonostachya, Cyperus rotundus, and other species, Elythropho-
rusarticulatusy Dactyloctenium Aegyptiacum, Eleusine I ndica, Arundinellu avcnacea and agros-
toidesy Chaetocyperus setaceus, Scirpusjuncoides, |solepis and Elcocharis, Punicum colonum,
Courtoisia cyperoidesy Andropogon pertmus, Eragrostis, hchaemum rugbvum, Puspalnm scrbbi-
culatum, Panicum sanguinale and ciliare, Setaria glauca and such fike. To these associate
themselves Vandellia critstaceag Scoparia dulcis, Vynophyllaauricularia and verticillata, Digera
arvensis, Dentella repens, Eriocaulon Wightianum and other species, Emilia sonchifolia, Adenos-
ma hiplicata, Hemiadclphis pohjspcrma, Utriculuria Orijfithii and 2 other speoies, Stylidium
Kunthii, Lrosera Indica, 8 speoies of Xyris, Lobelia trigona, several species of Limnophila,

* | call them feeble Evergreens, but under the shade of other trees, they become powerful, inasmuch as they
attain altogether the supremacy, sparirg only those leaf-shedding trees, which are able togrow up loity enough to
escape the injurious effects of the derivation of light which they cause.

f It is really astounding, that after all the various depredations, to which bamboo seeds may be exposed,
the ground is still so densely covered by seedlings, as to appear more like a meadow. The struggle for supre-
macy must be fierce, for full-grown bamboo clumps grow at several feet distance from each other, sothat at
least a hundred seedlings had to be extirpated to give place to a single clump.

X Many of them are better called 4to 5 monthly plants, for that is the period they require to complete
theircycle of life. On very sterile ground as for instance on brick or stone paths, sands, etc., many of the ptants
like Ageratum, Bonn ay a, etc., remain pygnkan often reduced to 2 or 3 little leaves only and a single flower.
In such cases 1 or 2 months are the period in which they flower, fruit and die.
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Aneilema nudiflorum and ochraceum, Burmannia Juncea, Mitrasacme Indiea, Urena, Ageratum
eonyzoides, Triumfetta angulata, Osheckia chinensis, Geissaspis cristata, Butomus lanceolatus, a
prostrate Hydrolea, and amongst others chiefly such as | have mentioned as ooourring along
the banks of alluvial rivers.

The fields on lands situated higher up soon parch up and become cracked in all direc-
tions with the increasing diyness and heat of the hot season.  Other plants then make their
appearance, of which the following are the chief: Coldeniaprocumbens, Vandellia Crustacea,
Polygonum ejegans, Crozophora plicata, Dentella repens in sheltered fissures, Scoparia dulris,
Lippia nodiflora ; Gnaphalium crispatulum, Microrhynchus, asplmifolius, Hemiadelphis polys-
perma, Sphaeranthus hirtus; Grangea maderaspatana, Alhrokma laciniatiim, and a few
scattered grasses, like Dactylocténium, Chrysopogon aciculatus, Andropogon pertusum, Cynodon
etc., whioh during this period must give a scanty pasturage to cattle.

In the dry Prome zone not a few other plants appear together with the above, such as
Monentel es spicatus, Sphaeranthusamarantoides, Psoraleacorylifolia, etc.

2.— Village-vegetation,

If | speak here of the vegetation of villages and of native gardens, | do riot intend to
give a picture of a Burmese village, with itstrees, shrubberies, and gardens. It is not neces-
sary for me to describe the houses of the Burmaus, whioh are so like those of the Javanese,
that the similarity of these two nations in their household, in their character and cloth-
ing, becomes still more striking to one who has lived amongst both. I. have only to note
what trees, shrubs, and other plants, are generally seen here, and how they grow.

Many perhaps may object to the inclusion under this head of the vegetation of waste
places etc., but any one who examines the neglected gardens of Burma will find no great differ-
ence between them and waste places; in fact, | have made this division a sort of lumber-
room, in which | may collect all that does not appear to me sufficiently important to deserve
special consideration.

a. Native gardens, waste places, etc.—l| begin with native gardens, because they shew
the greatest resemblance to agrarian lands treated in the former section, and are, at the same
time, often nothing but toungyas on a "smaller scale. The gardens of the Burmans rarely
deserve the name, and are best compared with Kitchen-gardens, wherein vegetables are
grown along with a few favourite flowers or medicinal plants.

All the plants, that are found in toungyas, are also here represented, and it would be
idle to sum up again the plants already enumerated when treating of agrarian lands.

In the Rangoon district we meet with extensive gardens of bananas (uanat), which are
chiefly raised in shady orchards of Jack-trees, and beautifully they grow there on the laterite,
for it is this formation which produces also in Singapore and Banca the most delioious fruit.

The Burmans usually plant in such gardens a few of their favourite plants and flowersin
a singlerow, or in afew rows, before their houses.  Such plants are chiefly Ocymum sanctum
(pein zein); EUholtzia blanda (yoon boay) ; Celosia cristata, yellow variety (Eyemoukwa)
and pui*ple variety (Kye man) ; Cassia alata (thin bou mayzelee) ; sometimes Acorus Cala-
mus (ten hae); Canna Indiea (budda tharana) ; Pardanthus Chinensis (thet sa) ; Plumbago
Zeylanica (Ken-khyouk-phyoo) and P. rosea (Kangyoup nee) Gendurussa wilgaris (bawa-net);
Vincarosea (themban ma hnyo ban); Gomphrena globosa (mo nhyo) ; Mirabilis Jalapa, diverse
varieties (myse zu) ; Quamoclit pinnatum (myat lse nee) ; Datura alba, and Tatula; Passi-
flora (a-tha-wadee) ; Clitoria ternatea (bu-gyee); Impatiens Balsamina (pan-sheet) ; Bryo-
ph&um pinnatum (ywet-kya-peh-pouk) ; Zinnia; Graptophyllum pictum ; Pyrethrum Indi-
cum, Tagetes; Coreopsis; and others. Of shrubs and little trees we see frequently Nyctanthes
arbor tristis (hselk-baloo) ; Hibiscus rosa Sinensis (Khoung-yan) ; Lagerstroemia Indiea ;
Quisqualis Indiea (daway-hmaing) ; Rosa centifolia (hnen hsee) ; Calotropsis gigantea (ma-yo);
Morinda citrifolia (n"*Ln gyee); Allamanda cathartica (pha-young-ben) ; Calpicarpum Rox-
burghii (sa-lat) ; Casdla glauca, Cassia alata (mayzeleegyee); Vitex trifolia ; 1xoraBandhuca,
etc.; Hatnelia, Nerium odorum ; Cordyline atropurpurea, Caesalpinia pulcherrima (doung-
souk) ; Lawionia inermis, (dan) ; Pandanns odoratissimus (tsattapoo) ; and Some others.

The Karens, too, are fond of certain flowers, and in most of the toungyas, often situated
in the remotest out-of-the-way corners of the Pegu Yomah, are seen especially Ceksia cris-
tata, Gomphrena, Tagetes, Plumbago, etc.

In European gardens, and in those of more wealthy Burmans, are often seen a number of
European vegetables, such as Cichorium Endicia, Lactuca sativa, Brassica oleracea and JSapa
(chiefly Kol and Kolrabi), Dauens Carota, Beta vulguris, -Spinacia oleracea, Pimm sativum
and such like. These thrive well here during the cold and hot season, especially in the
drier districts like Prome. Potatoes have also become a favourite object of cultivation with
Europeans. Major Lloyd informed*methat in the Sittang valley of his district (Toudghoo) any ¢
amount of potatoes can be raised for the supply of the Commissariat Department. | consider
it out of the scope of this report to dwell upon the frnamental plants and trees, introduced
fnd cultivated by Europeans.
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P"‘VH“”‘ “‘"—"Sﬁ'f Ss't Set prindpaly in villages, in Pegu proper, but if we enter the
Prome ne many of tbese disappear altogether, and some others replace them, such as
Parkinsoniaaculeuta, Tunicagranatum, Meha azcdaraeh, etc.

~ AU thetreesnamed grow quite wild and without any order, except when they are planted
around the numerous Kyouks (monasteries) of poungyees. In this casesome sort of arrangement
can be detected, It is here, around such Kyouks, that gardening first commences, forhardly
isavillage established, when trees are seen planted along with favourite shrubs and flowers

T | theﬂf %ynuks. . . .

several of the fruit treesarecultivated in greater numbers so as to form orchards, and

there can be seen occasionally orchards of Jack, lime or Papaya trees. , The plantains
should also be reckoned here, asthey may be fairly said to be the most extensively.cultivated
of all other fruits. Only 8 varieties of plantains have occurred to me—a small number
when compared with that of Java, where there are about 70 to 80 sorts.
" In the Prome district, where all vegetation isregulated by the presence of lee and
a ho* and dry climate, we see extensive orchards of custard-apples (orza), which cover
a Seat part of thelow hills around Promeitsef. The Acgh'.warmelm»(oaksheet) is, also
found herein greater numbers than anywhere else. The htan (Bcrassm JlahclUjomm) is so
abundant, as to form the principal feature in the landscape.

Tn the Martaban hills, K of Tonghoo, plantations of Areca catechu, on which betlels
UQ_ll_’L are very freguent along small feeders of choungs. The Karensunderstand *ry well
«how 10 irrigate these plantations by draining the waters of these chounglets, so that they
E a whole network of shallow running rivulets through which *with lowered temperature,
the evaDoration is caused to increase so much, that at eevations far bdow* 1000.feet a num-
ber of high level plants spring up like weeds. Such are Mlempilom, Lnjmana cordifalia,
SiegesbeckxaorimtaliitPolygoHumNtpalenae?, and some others. .

For hedges are especially used Pedilunthus tithytnabides, Opuntta DuIenu (Kala zafrig
letwa), Croton Tig/ium (Khan-na-kho); Jatropha Curcas (thembau-kyet-hsoo) ; Euphorbia
antigwrum (Kyessoung pya-that), E. iiruealli (sha-zoung-leng-nyo) and nerii/olia Cereun,
bamboo, several species of Caesalpinia, etc. oo -n

Besidesmany of the ornamental shrubs, already mentloned as ocoufhng i |n th&ee villages,
are others whioh are suffered to grow under. the shade of the village trees, such as Civtim
Tigtium Bicinus commttnis, Manihot utilimma, Jatropha curcasand sometimes glandulifera,
Cqniaeum variegatut® Panax cochleatum, Poimettia pulcherrima, Pedilanthw tithyuiahides,
Cereiis grandis, 2 or 3 species of arboreous Euphorbiue, Glycosmii anttaphfII" Jnsuilmnn
sambac, Tabernaemontauacoronaria, eta -

Then comethe weeds and weedy looking plants on the ground WhICh sprmg up every-
where several of which are of the sort termed amnioniacal. plants. Colocasiae are seen
everywherein abundance, cultivated aswell aswild, Cleome tconaudra, Gtjnaiidropxis penta-
phdlaPortuhca oleracca, Tephrosia purpurea, Oxalis comiculata, Ocynmm, Mosehoma poltj*.
tachva Corehortu (Mttatigulus, Cassiawp/iera and Absus, Scojutria dulgis, Oplismenus Bur~
mmni*- Bryophyllumpiiinatum, Ammunnia baccifera, Cyamopm’xpubexam, Spilanthes acmella

«and paniculatwi, Eclipta, Datura, Solatium nigrum, Xanthium strumarium, Ageratum, Urena
lobata Tmtuifetta angulata, Sida rhombifolia, Vernonia cinerea, Solatium torvum, Eletuine

Indica, Achyranthes a>pera, along with herbaceous twinersas Luffit cylindrica, Zehueria tan-
i,..n.ia Ipomoca, Batella alba, etc.
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Cucurbitaceous plants are everywhere grown around and before the houses on bamboo
trailings or other supports, offering afriendly sight during the hottest part of the year, when,
with the exception of tamarind and mangos, all trees-have shed their leaves.

" ¢. Waste places, ruins, etc.—The vegetation that grows on waste plaoes, along road-
sides and in rubbishy placest such as are called by botanists ruderata, as also th&plants that
grow on old brick walls, or on ruined pagodas, are often very-interesting, although the
greater part of these plants are usttally weeds of general disribution.

It isnot necessary here to go more fully into this matter. | therefore content myself
with summing up a few of the names of the more frequent plants that grow :—

(1) On waste places and along road-sides.

(2.) On rubbishy places and old brick work.

On the former are seen chiefly Leonotis nepetaefolia, locally Jatropha glandulifera, Ocy-
mum, Ricinus communis, Tephrosia purpurea, several species of Blumea, suoh as B. Wightiana,
lacera, etc., Phaylopsis, Triumfetta angulata, Spilanthes acmella and paniculata, Vernonia
cinerea, Cyamop&is pubescens, Chrysopogon aciculatus, Eleusine | ndica, Zoysia pungens, Sidae,
Sporobolus, and numerous others of smilar stamp.

In localities of the latter nature, and more especially on old ruined pagodas, we find a
number of curious plants, which we were accusomed to collect chiefly on diluvial and
other rocky formations, and such plants attract our attention here* still more, asthey are
found growing on these pagodas in the midst of alluvium, where, for 30 to 40 miles around,
no vestige can be seen of them, except on old brick-work in villages, a situation identical
with the above, only differing sometimes in the amount of shade and moisture. But even
thisis of no consequence, for if we walk round a circular or quadrangular pagoda, we find
fully developed all the changes that exposure creates.

Burnt clay (brick-stones) possesses (like iron-oxyde) to a remarkable degree the capacity
of forming (with ammonia) solid combinations. It absorbs with avidity ammonia from the
atmosphere and retains it, and Liebig therefore calls burnt clay and soils rich in iron-oxyde
(like laterite) veritable absorbers of ammonia. It isno doubt due to this quality that old
ruins etc. possess such a prolific vegetation.

The following are the plants | met with more generally in such localities: Bluraea
runcinata and flam, Knoxia lasiocarpa, Triumfetta angulata, Sida acuta and rhombifolia, Ver-
noniacinerca, Lindenbergiaurticaefoliaand mncrostachya, Scopariadulcis, Achy ranthesaspera,
Boerhaavia rcpanda ; Phyllanthus niruri and urinaria, Euphorbia pilulifera, Spermacoce, Bat-
ratherum latjfolium, Apocojm, Sonerilatenera; Sclaginellateneraand Junghuhnii, Pogonathcrum
orinitum, Cheilanthesargentea, Adiantum lunulatum, and caudatum, Osbeckia' chineHSist, Crota-'
lariaacicularis, Amarantussanguineus, Oelosiacristata (the pur plevariety chiefly), Schizachyrium
brevifoliwn, Eragrostis amabilis, Brownel, etc., Vandellia Crustacea, Canscora diffusa, Sida cor*
difolia, Ageratum conyzoides sometimes Oomphrena globosa, | pomoea vitifolia and other species,
Lepidagathis fasciculata and recurva, Nehonia origanifolia, Emilia sonchifolia, Leucas, Rungia
pectinata, etc. etc Some Algae, like Scytonema cinereum, along with acrocarpous mosses
(chiefly PMtia and Tortula) are also frequently seen along the shady sides.

Asinother waste places, so also here, coarse grasses like Saccharumspontaneum, Polytoca
heteroclita® Thysnanolaena acarifera spring up especially along the sunny sides, while trees
also (chiefly fig-tre®) soon settle themselves on the ruins and grow up undisturbed.

3—Naturalized plants.

*The naturalized plants are of someinterest, astheir spread and acclimatisation often
give some hints with regard to the migration of plants generally. Some suppose also that
plants from the new world, when brought over, supersede those of the old world. | mysdf
never could understand clearly this hypothesis, and bélieve it has originated with men, who ¢
see only the effects, but not the cause of such supersession.

light seems to be the principal regulator of colonisation of introduced plants. Light-
loving plants have everywhere the best chance of succeeding in the struggle with indigenous
plants. Cultivation, therefore, greatly favoursthe spread, while forests, and partially also
savannahs, set a powerful check to their dissemination. Again shade-lovers, even in favour-
able countries, like Java, spread very sowly, and even when completely established (like a
few Brazilian plants about Buitenzorg etcin W.Java) they remain localized. This is
just what really takes place with the same class of indigenous plants, and any one who has
botanized in tropical forests must have observed the patchy occurrence of shade-loving
herbs. The scanty dissemination oi exotic treesii* India (if we except Anona squamosa and_a

* |t faomed at'one time a matter of no little perpleity tometo find such plants as Clematis Gouriana,
Porana etc., growing jit flour (an ancient town, E. of Rajinehal, Bengal), in the midst of alluvium. | set put for
this place to enquire into this anomalous occurrence, and found to my full natisikction all those plants growing on
the debris of the colossal ruins (au artificial diluvial formation indeed !), hut nowhere iu alluvium.

16



(62 )

very few others) demonsrates the importance of the study of forest treesin any question of
phytogeogr aphy.

In Burmah a large number of exotio ornamental plants are in cultivation, and not an in*
conspicuous rart of them are met within Burman gardens. Even Karens have .American
flower-plant§ in their remote and isolated toungyas. Ample facilities are therefore given
tothe plantsin question to disseminate and spread, but in spite of that the number of
really established exctio plants in Pegu is exceedingly sn&ll in comparison with Bengal and
other countriesin India ; and these few arerestricted to the cultivated plains or to waste
places in and around villages, while in the toungyas of the Karens those that still shew
themselves in thefirst years of abandonmei™t, disappear as quickly and completely as all
other plants of an agrarian or savannah character. The cause of this appears to be here the
same as it isin the Andamans : the woody terrain and savannahs of Pegu are not favourable to
the growth of most of these ornamental plants. Even small trees, like Bixa, Carica and Ricinus
settle themselves only along the banks of choungs, and there only scantily enough.

The half indigenous plants in Pegu are the following: Adenolepis, plentiful; Tridax
procumbens locally, Angelonia, locally, Gomphrena globosa, Ricinus communis, Bixa Orellana
seldom, Asclepias curassavica, passim, and Impatiens Balsamina. These are all that can
be conddered as established, although strictly speaking only the first named enters the flora
as an element. There are, besides, others of the more cultivated forms, which spring up
.occasionally, especially on waste places in and near villages, along the courses of streams and
riversand also on neglected toungyas or gardens. Their existence, however, is too ephe-
meral to admit of their being fairly grouped with established species. They appear and
disappear, like other weeds, according as a locality is subjected to changes arising from
thinning or overcrowding, and must be looked upon as mere esoapes from cultivation or
gardens.

§ 8.—A practical conspectus of the forests of Pegu alone.

In the former pages | have treated of the plants and of the vegetation generally of Pegu
on a more extended scale for the use of the higher grades of foresters who must necessaril
be acquainted with the physical sciences generally, and who can be expected also to have suc
botanical knowledge, as is indispensable to p. forester of education in India.

It remains now for me to give also such a smplified and short review of the forests,
that those who have undergone no botanical training whatever, may be enabled to recog-
nise, gt least in the greater number of cases, the kind of forest through which they may
pass. | haverestricted mysdf, in doing so, to that part of the country which lies between
the Irrawaddi and Sittang rivers, and which | have already specified as Pegu proper. The
Burmans have, .50 far as | could make out, no distinct denominations for all the varieties of
forests, which | have distinguished, and it would be really desirable, that there should be
created names for at least the more conspicuous classes of forest, by which intercourse be-
tween the forester and the native forest people would be greatly facilitated. At present one
hasto ask a Burman for the trees that grow in a forest, in order to recognise from them thq
kind of forest one enquires for, but even such information isnot always sufficient ~localities
where forests of {different kinds alternate with each other at short intervals.

I shall now follow the same principles as already laid down in my former paragraphs,
simplifying the matter by restricting myself to what might be cSled thff external character-
istics of those forests.

Forests are ether evergreen, when they retain the|r leaves all the year round; or
are leaf-shedding, when they shed their leavesat any time during the cold or hot season of
the year.

If the waters that take their oourse through or along such evergreen forests, are saline
or brackish, we may with confidence presume, that we have littoral forests before us. Such
trees and shrubs likepyoo (Rhizophora) ; Pinlay-kyoung-ben (Clerodendron inerme), Kam-
bala (Sonneratia apetala) ; tamoo (Sonneratia Griffithiidg boo-tayat (Acgieeras cornictdata),
Khayah (Acanthus ilkifolius), ka-yoo (Pluchea Indica), ta yan (Excoecaria Ayallocha) are
sure indications of ~littoral forest, no matter what other trees aqd shrubs grow beside them.
Practically (at least according to the notion of the present forestersin Burma) these forests
areof noimportance and are rarely, if ever, visited by them. Pkilay dein might be an appro- -

" priate Burmese term Jor these forests.

Again, if we enter an evergreen forest, where we find the waters quite sweet, and where
the stems of trees shew such marks aslead us to infer that they stand during the raina
under water to a certain height, we have every reason to expect this to be a swamp-forest.
la a forest of this sort we have such trees and shrubs® prevailing, as dhae lay (Symplocos

* | regret to say that | find myself surrounded with great difficulties in giving the names of truly charac-
terigic forms growing in this and the following kinds of forests. | have tried in vain to ohtaiu a correct Bur-
raese name for many plants, which form the principal feature of such forests, as for instance for Acrocarpu*
Snintonia, etc. in the tropical foreds.
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kucantha) ; theet pyoo (Xanthophyllum glaucum) ; yay kadat (Cratawa hygrophila), souw
pein (Combretum trifoliatum) ; bambhre (Ancistrocladus Oriffithii) and pang nayoo (Roydsia
obtusifolia). The ground is then always more or less marshy, shewing scanty or no herbage.
Yay dein is the only term in Burmese | can suggest for swamp-forests.

If we travel between tKe hills and descend from the ridges to the bottom of ‘the numer-
ous choungs, we frequently fall in with patches or whole tracts of evergreen forests, which
are especially conspicuous during the hot season, when they are still clothed with most lovely
verdure. In these forest we see such treesas thit-pouk (Tetrameles nudiflora) ; thit-kadoo
(Cedrela toond) ; toung peing nay (Artocarpus chaplasha) ; teepiooh (Bterculia scaphi-
gera) ; Kat-thit-ka (Pentace Birmanica\ thingadoe (Parashorea stellata) ; thingan (Eopea
odorata) ; Thit-toh (Sandoricum Indicum); Yueh-woon (Hibiscus vulpinus) ; Mayaynay P
(Acrocarpus combretiflorus) Thingadoo (Aniscptera glubra); Kanyeen-nee (Dipterocarpus
Uevk); Karloh (Hydnocarpus heterophyllus) ; myouk-oak-sheet {Siphonodon eelastrinus) ;
Tha-nat-kha (Murraya exotica); line-loon (Excoecaria baccata) along with numerous other
large and small trees, for which Burmans possess no name.*

The undergrowth consists of shade-loving plants, such as numerous small and large
ferns, Gamoong-byang (Peliosanthes), say-nah (Stobilauthes rufescens), etc. Canes, like
yamatha, and lemeh, and various palms, like tau-than, pyen-khan, toung-oung, tau-koonthee,
etc., are characterigtic of that variety of evergreen tropical forests which are called close tropi-
cal forests, while herbs mostly of the sorts for which Burmansuse the collective denominations
of Katsenay (Urena, Triumfetta, etc.) and Kadoo (Blumea and other herbaceous composite),
indicateopen forests.

The charactéristic kinds of bamboo, growing in tropical forests, are chiefly wa-noay and
warthabwot; in some parts also Kyellowa and wa-pyoo-gyee.

The leaf-shedding forests are much more difficult to distinguish accurately, as the
limits between the varieties of these forests are rather arbitrary. The three principal classes
of leaf-shedding foredts, viz. the open, the mixed* and the dry forests, are recdgnised easily
enough. In order to overcome oertain difficulties, which always accompany a treatment of
the various forests for men unacquainted with botany, we must make ourselves familiar with
certain trees so frequent, that almost every Burman (at least those living in the neighbour-
hood of forests now under consideratidn) is acquainted with them. To do this, we shall put
them into the following 3 categories :

(1) TheEngor Ein {Dipterocarpus tuberculatus) ; Engyeen (Pentacme Siamemis) ;
Phthya (JShorea leucobotrya) ; to.ukkyan with hairy Ieaves (Terminalia alata) ; Engyen
(Aporosa macrophylld) ; Tay (Diospyros Binnanica) ; byoo (D|IIen|apuIcherr|ma) moon-
deing (Loplwpetalum Walllchu) lambo (Buchanania Iatlfolla) tsee tsee (Melanorrhoea usi-
tata) and joe (Wahura villosa). ‘ .

The bamboos which require notice are teiwa (Bambusa tulda) and myinwa (Bambusa
strict a).

(2) Toukkyan, with smooth leaves (Terminalia crenata) ; myouk-shaw (Eomalinm
tomentosum) ; gyo (JSchleicheratrijuga); pyenma (Lagerstroemia flosreginae) ; lepan and didoo
(Bombax malabarhum and B. insigne); ftagyee (Pterospermum scmisagittatum); chinjouk
(Garngapinnata) ; Kway (Spondiaspinnata); titsein (Terminalia Belerica) ; lein (Termiualia
pynfolia); Kinbaltfi (Antidesma diandrum); bingah (Nauclea Brunonis); thitmagyee and theet
(Albizzia odoratissima, and A.procera); madama {Dalbergia ovata and glauca); thymbyoon
[Dillenia pentagyna); boaygyeen (Bauhinia malabarica) ; maoo (Naudea); touksha (Vitcx
leucoxyloii).

Of bamboos are notable, tinwA (Schizostachyum pergracile) Kyattounwa (Bambusa poly-
morpha) ; wapyoo gelay (Bambusa albo-ciliata).

Another subordinate group of trees (forming savannah forests) comprises baup (Butea

frondosa); tein the' (Nauclea) and kyee nee (Barringtonia acutangula). The only ‘bamboo we
have hereis the yakatwa (Bambusa spinosa).

(3) Sha (Acacia catechu); ta-boo (Harrisonia Bennetii); Khamaka (Melia Azedarach) ;
nebbhoo (Combretum apetalum) ; palan (Bauhinia racemosa) ; dhanoung (Acacia leucophloea);
Koung-khwa (Cappans grandls) The only bamboo along with these trees is myinwa
(Bambusa strictu). Two remarkable characteristic climbersare palan nway (Bauhinia diphylla)
and tsheen-telay-nway (Hynienopyramis brachiata).

It isunderstood that the trees named above are only examples, but they are more
important than the others that occur along with them. Teak and pyen-kadoo, therefore,
are of very little value in the determination of various kinds of forests, for the simple reason
that they occur in all sorts of leaf-shedding forestsf Thesetrees should therefore first of all

* So great is the number of trees here, for which Burmans have no name, that out of 5, certainly 4 are
ma-thee-boo (I don't knew). Burmans have also no separate denomination for this sort of forests, and should,
a name be given to them, no better could be proposed than ma-thee-boo dein.

t In fact they are really missed only in the littoral and swamp forests.
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be studied, and in a land like Burma, where every native knows his trees better than many
a European doesin his own country, a foreser will find no difficulty in having them pointed
out to him.

To apply now these 3 groups of trees for the practical purpose of recognising the various
kinds of leaf-shedding forests, we have smply to keepin view that all forests, which have
treesunder No. 1, are open forests. Those under No. 2 are mixed forests, while those under
No. 3 are some of the most characterigtic trees, which occur in the dry forests. As refjards
these, dry forest* it should be added that any trees mentioned under Nos. 1 and 2 may occur
along with the sha-trees.

The open forests are sometimes accompanied by numeroustrees, named under No. 2,
and in this case the ground is densedly covered by grasses. Such are the Iww forests. If
Eng (Dipterocarpus tuberculatus), phtya (8horea leucobotrya) and engyeen (Pentacme
Siamfensis) axe represented together in the same foret, it isalmost arule that the forest is ap.
Eng-forest.

The varieties of mixed forests may be briefly divided into—

1. Savannah-forests* if the trees are very scattered and the ground covered by eephant
grasses, such asthe Burmans call kyoonabin (Phragmites Roxlurghii t) ; hpoungah (Saccha-
rum proccrum?) ; thekkaygyee (Saccharumspontancum), and pan yen (Andropogon muricatum).
In this case, thein-théh, baup, yindyke, thitpoh, and lepan, are often the sole trees.

2. Lower mixed forests, if the trees under No. 2 are not lofty, but branoh off from their
first half or a little above. They never grow on rocky soil, but always on alluvial soil. The
grasses just mentioned above, are not found here, at least they form no dense undergrowth.
The bamboos also do not form an uninterrupted undergrowth, but occur in'patches, one here
another there. The sight, therefore, in these forestsisopen. Teakf occurs in these foredts,
but is usually of inferior growth.

3. Upper mixed forests differ from the former in the loftiness of their trees, the dense
undergrowth'of bamboos,} of which tinwa and kyattounwa are the most characteristic, and in
the comparative scantiness of herbage. Myinwa occurs chigfly in the drier upper mixed
forests. Tie most characterigtic treesarethit-pagan [Milletiia Brandisiana), myouk-gad(i>«a-
hanga grandiflora); pindayoh (Grewia elastica) ; show-bew (Sterculia urem), toung-kathit
(Erythrina stricta) and show wa (Sterculia viIIosd) Téak and pyen-kadoo have here ther
principal seat, and grow up into lofty trees of fine growth.

4. The upper dry foress are stunted and crooked, wretched looking' forests of very
limited extent. They arerestricted to the highest crest? of the Yoinali, and therefore are
rarely, if ever, visited by*aforester.§

8. 9.—Table of the natural families of plants, represented in Burma.

Thefollowing conspectus of the natural order of plants which are known to be repre-
sented in Burma, is made up for the purpose of giving an idea of the richness of the Burmese
Flora. The number of species attached to each family are the result of careful examination
of the material at my disposal, while those marked with an asterisk are approximateonly.
Btut for guidance | may remark here that such estimates are, as a rule, taken too low by about
Ito*

The area in Burma, botanically still unexplored,|| may fairly be set down at J of the
whole country. It includes such various climates and physical variations, that the approxi-
mate sum of plants (exclusive of cryptogams) growing in Burma is not overrated in estimat-

ingit at between 5000. and 6000 species.

Possibly, thekay dein might be a suitable Burmese name for these forests.

t As regards teak (of which pyenkadoo is amost an insepareble companion in the upper mixed-fo™” T
must refer to Dr. Brandisreport on the Attaran Forests (Sdections of Government ofViidia M_LLT_» M> '
where he pays specid attention to this tree. proln

1 Of course, when bamboos have flowered and died df, only adensemassof S€€C||IneSISf(IJI’ﬂ'Iﬂ‘H‘IHVV'I'>U'ﬁ”

|, 1 believe thatultmmyrimhstennﬁnlyas visted this kinS of forest, has bea™ Dr Brniidis

Il/\fe/\Jelpkmﬂ "x A A A u*,\bymtou,\> to"""rf adidk ad



Name of natural order.

Eanunculaoese, . . . . . . . .. ..
Dilleniacese, . . . . . . . . . . ..
Magnoliaceee,
Anonacesg,,
MenlSpei’maCEfO, [ENEEERETINNNN]
Berbende%, A Y IR R IR
Nymphm, Ceobrrrvnannan
Papa\/erace%, LRI NI NN Y
CI’UCifG’SB,""«..u.--...-..
GapparidesB, .. .acenesneanses
VIOIm; LR B R RN N RN NN NRENE]
Bixinese, eees. oo
PIttOSpOI‘eSe, [ EEERENNNERERNNE]
Polygaleee, _iiasananosessns
Caryophyllese, sssevasvaensns
Portulacere, ssssssessusonses
Tarnarlg:ln%e, [ EERLENEBIERENNY]
Elatinera, . . . . . samenebrgany
Hyperioineae, sessamensasssas
Guttiferse,..-u--n..n..--.
TernfitroemiacesB, s ssss s nswsas

(AR ERLNERNNY]

Sterouliacera, .. . ... . -
TiliecefiB, . .. . ...
Lineae, ... ... ... ... ... | .

Simarubeag, sseee . . <KL
Ochnaoese,. e *.e. . . . . . . . ..

Chailletiaceae, . . . .. . . . . e e
Olacinese, . . . .. . .. ... ...
llicinere, . . . .. . .. ,....,..
Celastrineage, . . . . ... .. . ..
B h @ MaleaeeaBrapadl
Ampelidere, vavsannsasansens
Sapindmece,.-...lt-nlulnnoo
SahiaCECE, veevrnsannsavasens
ANaCardianeee, savmaavsassnes
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DICOTYLEDONS.

Number of
Species.

.. 5

MQNGACEOR, s aannsnsnsssnsse 1

Connaracero, . . . . ... ... ..
*Leguminosro, . . . ... ... ... .
Eosa:e%, ((900000000 0000000000
Crassulaceae, .esee.o»« . . »

e Droseracese, *°.............. .
Hamamelideae, . . .. ... ... . .
Halorhageae,....,

RhizophorecB, . . . . . . . . ..
Combretaceffi, ... .. > . . . . . |

LythrarieaB, . .= = . . .
Onagrarieae, . . ... .. ... .. ..

Cueurbitacese, . . . . . ... .. ..
Degoninces, ,.. .

Name of natural order.

Daﬁm, saratusvuvunEE AN

Cmt%,Illllll..ll....l.IlI
Fiooidese, ...seeessosanansreonn
TIMbdlifer®©, ceuvenessnnsens
Araliaceoe,---, IR I ERINTERL]
COrnacece,... cossssaassssens
LoranthaceaB,
Coprifoliacest, +uvesavsesrnns
Eulm,oil LENIITE FLANLAIIENNYE]
Dipanoem, « .o voseasenssnsnan
.mmwm-m’ A s BB BFE ON ad ad W B
adele%y [ B PR Y YT TN TR ]
GOOJENOVIERE, 4 ax esesn v no sues
Campanula0ESe, 1 e s as s sas e seas
EricaoesB, ,..
Epa)”dESB, R R BUIAR ey B
PlumbaginesB, .e.us.06 wsens
Primulacera, ...asessssecscss
Myrsinese, . . . ..
Bapotm’nltllI.lI.lIl'lllll
Ebenacece, . . . .. -
Styracere, ... . .. WEmetasernen
JasminesB, . . . .. casaeEnan epen
Apocynese, . . . .. vesnesnsas ey
*Asclepiadece, ... .. ves es eanes vaen
Loganiacera, . . . .sasesosasaans
*GentianeaB,. . . . . sasavarserans
HydrophyllacesD, ee«esssensus
BoraginecB,
*OOﬂVOIVulmB'_.Q"n AsdAanuwn
* Solaneae,
* Scrophularinefle,
*Lentibular:eee, SO spmaLsdEtnan
*Orobanohaoe®, +.oeeersnenaas
AGesneriacesB,.... sasasvars nas
Bignoniace%, ®. ®iesvaenanvuan
Acanthacese, *. * *vive vaansnnns
PedalineCe, sesssssnsasannas
VerbenaoesB,. *. v acevanunnns
*Lablata), ...... [ AR N ERNFENER]
*mmjimlB," R LI EEIE L
* Amarantaceae,
*Polygonacero, ..seseenereass
Nyctaginese,. *..corsvsssnnss
Myrlﬂlo@B ..... sIsssareb e

IARA S SEE R AN B

Laurineoe, . . . . . ceearmrabras
Proteacese, . . . . . ravstereavans
Thymeloeacese, ..sxsessssanns

E]ﬂDm _____ L LA LRI
Santalacera R I LR L L T

Aristolochiacero, =ssvas suusse.,
EUphOI’bimdlB, CosabmbuT UF AL B
Cupulifa'%’ e o orar bRt
Juglandaceee, i.ewsanesesrnan
Myricaceoo,
s’;iicina)B, ______ AAN IR SEUBRasN

Betulmece, _’ ._ :n ssandrm aenabed
Urticaeere,

deOStemmacece, T YT I )

Number of
Specws.
1
1
7
19
10
4 X
23
2
178
1
112
2
1
13
17
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Name of natural order. Number of Name of natural order. Number of
Species. species.
"PIpEracero, . ... 13 TaxaceSa, s sasrrsassrnnunnse 2
Ghetaceee, . ............... ° 4 GOoNIfersa, sassvnennnasssasus 2
Balanophore®,. . . . .. ... ...... 2
CycadesB, . . ................ 3
Casuarineft, . . ............... 1 Total, 2801
MONOCOTYLEDONS.
Name of natural Order. Number of Name of natural order. Number of
: Species. Species.
Palmre, . oo 40 *ThismiaceaB, .= ............ > 1
*Pandane», . ... ... .. ...... 5 eAmaiyllidese, . ............ 15
*Arcide89, ... .......... e 33 *Diosooreace8B, . ... .. ... . ... 20
*LemNaoese, . . . ..o 5 *LiliacesB, .................. 38
*Najade». . . . ... ... ... ... .. 3 *Alismaceae, . ........... £ 4
*Hydrocharide», . . ............ 6 *Pontederace8B,. . .. ... .. .. e 4
eScitaminero,. . . .. ... ... .. .. 66 *Commelynace8e, ............. 21
*Marantacera, . . . . . ... ... 7 *XyridesB,. .. ... L 5
*MusacesB,. . . ... ... 5 *Eedtiacece, . ... 11
*Orchide», . .................. 220 *CyperaceBB,. . . ... 87
*Apostasiese . . ... 1 Gramnes,. . . . . . . . . ... 170
sBurmanniaceee, . . . ... ... .... 6 . —
*ride», . ... J 1 Total, 774
CRYPTOGAMS.
Name of natural order. Number of Name of natural order. Number of
Species. species
*Khizocarpeee, . . ... ........... 4 FUNGi, . 60
*Lycopodiacece, .............. 12 eLichenes, .................... 120
Characese, . .................. 4 AIgse, ... 230
*Equisetaceee, . .. ... ... ... ... 1 -*Diatomaceae (in my individual
*EICES, . .o 147 opinion animalcules) ....... 80
*MUSCI, e 120 ——
Hepatic®,. . . .................. 50 Total, 828
Thus the total Bum of species already published or deposited
in our herbariawould be,
Dicotyl 1801
Monoca ... ., 774§ ~werix*plants,............... 3575 species.
Cryplogme, . ... ... .. 828 species.

Gxand Total,"' 4403 species.

e —



PART II.
SPECIAL REPORT *

The remarks on the utilisation of toungyas, on plantations, &o., must necessarily be ac-
cepted with some reservation, for | am neither atrained forester, nor an agriculturist, nor is my
present position one which could offer me practical experience in such matters. | have how-
ever, greatly profited in this direction, while connected with the Botanical gardens at Bui-
tenzorg (Java), thefinest and richest garden that exists within the tropics, and besidesthis, my
deductions are based upon a careful study of the vegetation in the fidld and upon a general
acquaintance with collateral branches of science.  Under such circumstances, these notes may
serve for what they are intended, viz., as theoretical hints which may become useful in the
hands of an intelligent practical man.

Thelist of Burmese trees, forming Appendix A. of thisreport, is made up to the best of
my knowledge, and any incompletenessin the same must be ascribed to the impossibility of
collecting, as a traveller, every tree in a country, of such a varied character as Burma. |
have left more than fifty different kinds of trees unnamed, because | am unable to compare
them on account of their being without flowers or fruit. A further exploration of the Prome
and Sittang districts during the rains will swell up the list considerably.

The naming of the trees, & ¢, has chiefly caused the delay in the submission of this
second part of my report, for | have taken some pains to adopt only such botanical names
as may hereafter be least liable to the continuous changes now going on in botanical litera-
ture.

The subjects remarked upon in the following pages are briefly as follows,—

1. Preservation of forests with regard to soil and climate.

2. Utilisation of toungyas, with cursory remarks on timber plantations.

3. Some hints with reference to the study of the quality of woods in India.

4, Conclusion.
APPENDICES.

List of Burmese trees.

K ey for the determination of Burmese trees.

Callection of Burmese names for other plants than trees.

Lord Mayo's tree {Mayodendron) a new genus from Martaban.
Extracts from Mr. Kurz'sjournal of his toursin British Burma.

L—Conservancy of forestsin Pegu icith regard to soil and climate*

My remarks under this head have nothing to do with practical conservanoy, but refer
merely to the preservationf and the olearing of forests as a whole, in connection with dime
and soil, and independently of the resources that might eventually accrue from them. Pegu
has too many forests, and the proportion of hilly ground to alluvial plainsis so much in
favour of the former, and these again are in such close vicinity to the banks of the principal
rivers, that no fear need be entertained of the climatic sequences, even if all the forests on
alluvial land are removed, provided that those on the hillsare maintained.

Although opinion is divided upon the question J of the influence of forests upon climate,
it is now so far settled, that we have the plainest proofs in support of those who hold that
forests stand in close connection with the hygrometrical state of a tropical country. Only
those can still persist in their scepticism, whose narrow-mindedness does not permit them to
grasp the intricacies of cause and effect, or who believe that all sorts of forest must necessarily
produce the same effect.

Deciduous forests have in tropical countries no material influence upon climate generally,
and their influence upon moisture must be considered doubtful, although their existence may
possibly affect to a great degree the prolongation of the rainy season. Evergreen forestscan

* | prepared and submitted my reports when the new system of trandliteration of vernacular names was
still under discussion ; hence the difference in thespelling of the first part, which was submitted early in 1872,
and that of the second part, which was submitted the subsequent year.

t In the following pages "preservation" and "protection” should not be confounded with " strict reser-
vation."

¥ This question was discussed in India many years ago. See Journal Asiatic Society Bengal, XV 111. 1849,
791, (Lieut. W. H. Pariah, on the influence of forests on climate). If | am not mistaken, an article on the
same subject also appeared in Corbyn's Indian Review.

§ Numcrousfacts, especially in France, danonstratethetheorythat forestsin temperatereglonswercnse no ma-
terial influence upon the amount of rainfall. It is stated that the amount of rainfall in France has not diminished but

Appendix

mOow >
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also have no direct influence upon the coamical temperature of alocality, but this cannot be said
with reference to the amount of moisture In India the evergreen forests are the true condensers
of moidure asthey depost the moisure in the soil, which nourishes the springs and oreates an
equable drainage in the plains. The destruction of such forestsregularly diminishes the amount
of water-drainage and the consequences are at anoe appar ent—evaporation in the plains dimi-
nishesand the hot dry season isrendered more excessve. A dry hot season, however, is for
India asinjurious to the growth of vegetation, as a severewinter isin temperateregions, and
it isthisperiod of the year, which (along with the impermeability of subgrata) prevents the
extenson of evergreen tropical forests over largetracts, and redtricts them to shdtered and
well-watered valliesin the hills.  Our aim, therefore, should be to equalize the amount of
moigure as much as possble, for though the atmosphere may be greatly heated, if it is suffi-
ciently saturated it will promate tropical vegetation.

Wanton degtruction of foregs hastold its lesson everywhere between the tropics, while
examples of the bendfidial influence of forests are not wanting. When the Bomans subjugated
Spain it was a fertile country, the Southern provinces of which, especially, were covered with
forests, now it isan arid country, devoid of forets Ali Pasha burnt down the foreds of the
Peloponnesus, and the conssquence was drought and famine  The Bussan Generd Dibitsch
Balkansky degtroyed theforegsof the Caucasusfor the purpose of routing and sarving thebrave
Circasdans and completely succeeded in his inhuman design. Mauritius, the Azores, Jamaica
and other West Indian idands, and even North Amerioa, haveall had their lessonsin thisrespect.
On the othe’ hand we learn, that the planting of 20 square miles of tressin Egypt hasin-
creasad the number of rainy daysto 40 ; the planting of thousands of acres with trees, chiefly
Acaciamollissmaand hphanta, Eucalyptus, etc., in Algiers, asalso theregoration of forestson
<. Helena and Mauritius, have doubled the amount of dew and rain.  The Departments des
Landes in France (along the Bay of Biscay), where malarious fevers prevailed, have now
become healthy districts under Napoleon |11, who caused upwards of 16 Geman square
miles of svampy lands to be planted with trees (chiefly Pinus maritima).

The French and German Foredt literature furnish additional material in support of the
importance of foregsin nature's household, and E. Ebermeyer'swork on the Physical influence
of the forezs upon air and'soil etc. treats the question more fully and scientifically.

It can, therefore, be no more a question, whether forests influence the dimate of a country,
but the quegtionsin future should rather be: How can webest prevent thedestruction of foretsP
How can weraiseforestsin arid districts; of what kind should they be and, where should they
firg of all beraissd ? The Government, however, can hardly be expected to take upon itself
this heavy duty single-handed and the co-pperation of the inhabitants is therefore indis-
pensable. A Forest Officr who succesded in replanting large tracts of land with forests
and who by doing 0 shewed a large financial deficit, would hardly be thanked for a measure
which yielded no present returns, for the public is often dow to recognize the good intentions
of the originator of such schemes  Yet the bendfidal results of the measure would undoubt-
edly be fdt in after years when the Agricultufal population reaped the fruits of a country
rendered fertile by the exigence of forests whose bendficia influence would avert or mitigate
the horrors of famine.  Laws exist in several countries whioh render the planting of trees by
the people compulsory, but | need only mention two examples here, viz, that in Japan every
one who cuts down atreeisrequired to plant ancther in its stead; and in Biscay (France)
every land proprietor who fells a tree is required to plant two in its stead. In some coun-
tries like Java, it is a cugom with the natives to plant a fruit tree on the occason of the
birth of a child, and this tree is carefully looked after as being the only record of the age of
the child. Dr. Schomburgk in his interegting lecture on the influence of forets on dimate
(of which | have made free use) tells us an anecdote which well deserves a place here, as
it may influence the native mind: When Ulysses, after a ten years absnce returned
from Troy, he found his aged father in the fidd planting trees  He asked him, Why being
now o far advanced in years, he put himsdf to the fatigue and labour of planting what he was
never likely to eDJoy the fruits of? The good od man, taking his son for a stranger
replied, " | plant for my son, Ulysses, when he comes home™

rather increased within the last 100 yean in spite of the enormous extirpation of forests. The amount of rainfall at
Viviers in Southern Prance hasincreased in the period between 1777-1818 from 31 to 37 inches, although the forests
in the environs have been dmost totally destroyed. The wooded plains of Germany hire not only ah equal but i
rather lesser annual rainfall than woodless Holland. The forests only act upon the distribution of the annual rainfall
and as reservoirs for moisture, and as such they are certainly of high importance. The amount of rainfall in
Europe is produced not so much by local evaporation as by passing currents of air laden with moisture, but matter*
are altogether different between the tropics, where the amount of moisture directly depends upon local evaporationT:

the destruction of forests must, therefore, conspicuously eflect the diminution of rainfall, for forests serve atwo'
fold purpose here—on the one hand a powerful evaporation is produced from the surfaces of the leaves of treoiT
while on the other the coolness that reignsin the forests causesthe premeltanon of atmosphenc m0|stu %»fE
K bsch(DasPflanzenkbenderErdel 870,p.125). *>Hk
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(1.) The evergreen tropical forests are for the geatest part restricted in the Tomah to the
more inaccessible valleys, and are only of limited extent. In practical forestry, they are not
consdered very important, but still in a climatological point of view they are of importance,
because they regulate excessive climes. The greater half of these, so far as | could make
out, have already yielded to the destruction caused by toungya cultivation, especially those
forests situated on comparatively level lands. Their destruction is at present carried on
higher and higher along the courses of the choungs flowing eastwards into the Sittang.
60 much appears to me certain, that these forests should be cared for, for although they appear
to be practically of little value to Government, they Supply during the hot season a large
amount of water drainage to the plains of Pegu.

These forests, and more especially the tropical forests of Martaban and TenasserimJ may
become at some future time important, for they furnish the only localities suitable for the cul-
tivation of the ipecacuanha plant. This little herbaceous perennial is so easily propagated,
that it isreproduced in Brazil smply from the roots that remain in the ground after the creep-
ing rhizome has been torn up by the collectors;, and in 3 to 4 years it is supposed to have
again attained its proper maturity. In equable damp tropioal climates it might begrown in
almost every village under the shade of such groves of trees, as are formed by mango, jack
and bamboo together.

(2.) The swamp forests of the Irrawaddi alluvium are submerged for a long period
during therainy season, and thelands on which they grow are for this reason unfit for
agricultural purposes. Thetrees in them are not altogether valueless, and some of them
are even of good quality, such as thitpyv, mango, and yung. In my opinion these forests
ought to be protected, and in fact, so far as | could .observe, they seemed to be but little
touched by the inhabitants.

(3) The littoral forests grow chiefly on saline alluvial ground, at present more or less
unfit for agriculture. These lands, however, may be reclaimed by proper treatment, and, as
far asthetidal forests are concerned, might be converted into paddy lands. This is actually
done to a much greater extent than in the Sunderbuns of Bengal. 'Whether these forests
should be protected or not, remains an open question. They contain some good trees, such as
penlay ung, penlay kanazu (sundri), and several others, of which the timber is said to be
valuable for certain purposes. Any how, they will in future like the Sunderbuns sup-
ply fue to the surrounding towns and villages. Hence, patches of the best grown and
most valuable tracts, at proportional distances on lands least suitable for culture, may
become valuable; while a restriction, caused by the preservation of certain tracts, would not
interfere with the demands of the present population. The mangrove forests of the coasts
themselves, although considered malarious, discharge important functions in the formation of
new lands, which, especially along the Pegu coasts (the country being apparently a rising
one), seemed to meapparent.

Unlike the Sunderbuns of Bengal, laterite ridges of a peculiar character crop out in
various localities, usually selected by Burmans for their pagodas and Khyoungs. These bear
a different kind of forest intermediate between evergreen and deciduous forests, but | had
little opportunity of studying these as carefully asthey deserve. Any how, the lands on
which they grow are agriculturally unimportant, and therefore the destruction of the forests
might be prevented.

(4) The savannah-forests of the deep alluvium are hardly of any other importance in
a climatological and practical point of view than that they supply firewood and other small
timber for the immediate wants of the villagers living in them. | think they might be riven
up altogether to Jhe population without any reserve. Teak growsin them occasjonallf/’, but
this, as well as all other trees here, isof bad growth, and might be given gratis to the
villagers. Thiswould reduce the area of controlled forest-lands on the one hand, and would
alsorelieve the villagers themselves, who dare not, on account of existing forest rules cut
down even wretchedly grown teak trees which often stand in the midst of their fields.

(5.) The lower mixed forests are, also, as regards the growth of trees, of inferior quality
to the upper mixed Jfovsts; and the lands (alluvium) on which they grow are of high value
for agricultural purposes. They contain mostly leaf-shedders, and for this reason, are of very
subordinate importancejta climatology. Owing to my want of acquaintance with the in-
fluence™ of alluvium upon the quality of timber, it id difficult for me to deal with these
forestsin a conclusve manner. However, if subsequent experiments shew, that timber
grown on alluvium is inferior, or only equal to that grown on sandstone or metamorphio
substrata, | think these forest-lands might also be freely given up to an enterpriziug agri-
cultural population, only those patchesbeing reserved (at proper intervals, and with due con-
dderation of the wants of the present and coming population) which contain the best grown
and mogt valuable timber-trees. | should not, however, regard teak ‘as the leading tree
There are many tractsin which the teak trees (scattered as they are over the whole ar&) aré
hardly worth the trouble which their conservancy would involve. To what extent such select-
ed forests would then be made communal forests, or placed under the direct control of the
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Forest Department, is a matter upon which | am not prepared to give an opinion. Their
value would, of course, hardly be appreciated as long as such a large amount of forest-land
co-exists, but as the area of agrarian lands increases, their importance would soon be felt.

(6.) The dry forests of the Prome district are the most difficult forests to deal with.
Practically, few of them are of real market value to the country, and, being leaf-shedderg
they contribute little towards a moderation of the excessive heat of this district. The «Aa
forests are here the most valuable, and those growing on rocky or gravelly soil, would be best
fitted for reservation. In fact | should think that the " shdh" forests arein the Prome district
of greater importance than the few tesk+foreds thereare, and it is a mistake to allow these
treesto be used for fuel for the Irrawaddi sseamers, or to beindiscriminately cut down for the
manufacture of cutch. The peculiarity of the Prome digtrict (owing to the sterile imperme-
able nature of the subgtrata and consequent aridity) rests in the probability that it is more
easy to destroy good grown forests than to recall them to existence hereafter.

Had | to deal with the Prome forests, | should invariably protect all forests of whatever
kind that grow on rocky or coarse gravelly grounds, while | should give up arable lands to
the population without any restriction.

(7.) The open forests are of a varied character, and many tracts in them, especially the
low forestsy, furnish good agrarian lands in spite of the heavy giff clay, of which they are com-
posed. The true eng-forests, growing always on indurated laterite, may fairly be classed
along with the dry forests of the Prome digtrict, and dealt with in tke same way, while the
low forests might be given up unconditionally to agricultural enterprise.

The kaboung (Strychnos mix vomica) forms here sometimes whole forests, and might
possibly give a handsome outturn by the manufacture d- strychnine, but the same tree is also
common m the upper-mixed forests.

(8) The next class of forests comprise those growing: chiefly on permeable silicious
sandstone (and also on metamorphic rocks), and are generally known to foresters as the upper
mixed forests. With reference to the growth of trees, these are undoubtedly the best grown
deciduous forests of Pegu, and, therefore, for large timber are the most important. But at the
same time the destruction that is goingon in them, isin my opinion compar atively greater than
that which takes place in the plains, owing to the wasteful system of toungya cultivation. The
quality of the teak-timber, however, grown on these sandstone hillsis considered inferior to that
of the hills gast of the Sittang (chiefly schists and syenites), and also to that of the Malabar
hills, and this can easily be explained from the physical nature of the rooks a* which
they grow. Whatever may be the practical difficultiesin the transport of timber (water-carriage,
cooly-hire, etc.) or the physical difficulties in the nature and configuration of the hills them-
selves, the whole Yomah, asfar as siliciqus sandstone exists, is judiciousy made at present
the nucleus of the reserved forests of Burma. The hills are hardly fit for the support of a
large population, even when rational agriculture shall have supplanted the present erratie
method in vogue amongst the Karens, But there are difficulties of no small degree to be
contended against in a strict conservation of the forests, and the interior of the Yomah hills
is hardly more than nominally under control, for toungya clearings are made in situations
which would hardly be permitted if a forest officer had been applied to.

These are theremarks | have ventured to offer as a botanist; practioal foresers may
possibly dissent from my views.

It is, in my opinion, not quite correct tojudge climatological questions merely from a
consderation of the woodless plains® of lower Bengal. It is my conviction, that in a
climatological point of view the absence of forestsin the lower Ghmgetic alluvium is quite
counterbalanced by the presence of the numerous village groves, consisting chiefly of mango,
jack, bamboo, and other evergreens, which influencethe climate more powerfully than large
tracts of deciduous forest could do. After all, we could hardly expect on these plains other
forests (had they been spared) than savannah and lower-mixed forests. Both are of little
olimatological importance; they are not by any means regulators of excessive climes, and
besides this, the drainage which these plainsreceve from the Himalayas and Kliasya
hills, etc., is enormous. At the same time | should think it would not be at all a bad plan
to raise evergreen tropical forests on such large alluvial expansions asthose of thelrra-
waddi, Ganges, etc. The treesto be chosen for the purpose would neoessarily have to be of a
character mogt suitable fpal if um, and bas gyect to the._influer_u:e_of.. an excessive clime
and | should think that man g, jack, snd tamarind trees intermixed with bamboo, would be
suitable.  Possibly mahogany might be added, but bis tree loses its seeding (ualities to &
great extent,t probably on account of itsbeing alime-stoneloving tree, or on aocount of the phy-
Bical quality of the subsoil. After such a forest is well established, other trees, of a more deli-
cate nature, might be added at will, such as wood-oil-trees, litchi or other fruit-trees. Suob a

. ive is ina,
_ _ ﬁ?ﬁfyﬁﬂrmmmmmahmwm'mWYW
in the Batanic Garde,? OadauttT cave acnaiftiiR to Dr. Anderson's and Jh. Clegharn's reports only 4 to o
c?wle*, with onlg 10't0 30i d T to eEh. This would form a srious dotade to the sl ‘prapagdtion o the
trdc, but | euteSZe* gpe Tat theU rdationswill be equalized if the treeisgrowa on dlaureols subdrate
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selection would form a dense shady forest, shewing clean stems of 30 to 40 feet even in deep
alluvium, while hereafter wood-oil or other light loving trees would tower above them,
and grow up possibly from 50 to 60 feet. In regions wherefirewood, etc., is abundant, pure
blooks of caoutchouc trees (Ficus elastic a), with mahogany, might be preferred as more
remunerative.

There is also some hope that the American method of paralle shelter-plantations would
be suitable in the vast alluvial plains of India, provided the trees planted were evergreens.
According to this method, belts of trees areregularly planted at a distance of about £ to J
of a mile apart, the belts themselves being, according to circumstances, from 4 to 8 rods wide,
and planted in such a manner asto front prevailing winds (in India SW. to NE.). Such
shelter-belts have proved so advantageous to oereal oropsin N. America as nearly to double
them, while ajudicious.management of these forest-belts themselves will also supply fuel for
the villages. ' ’

The practice occasionally observed in the Irrawaddi valley, of allowing trees to remain
standing along the borders of the fields, is commendable and might be encouraged. It re
minds one of a similar custom in certain districts of Holland, where, however, these borders
trees arepurposdly planted. Theroadsin Pegu are still without avenues, and | hope, in
sedlecting avenue trees, the mistake often committed in India of planting leaf-shedders, will
be avoided in Burma. The trees should be evergreens and, if practicable, should be quick
growers, such as fig-trees, mango, basard-cedar, Casuarinas, Polyalthia longifolia, etc. L eaf-
shedders are destitute of leavesjust at the hottest season of the year.

. I1.—Utilization of deserted toungyas, with cursor}/ remarks on timber-plantations.

The*eya" or " toungya" isaolearing in th#ungles on which the felled trees are burnt
down, and on which, in the beginning of the rains, hill-rice is sown. The following year, or,
according to circumstances, the second, third, or fourth year, the toungyas are ether left to
themselves and become poonzbhs (deserted toungyas) overgrown with weeds, coarse grasses,
shrubs, and trees ; or (which israrely the case) they are partially planted with other orops,
amongst which are chiefly mulberry for silk-worms, and culinary vegetables, tobacco, and such
like. It iswith regard to these poonzbhs that the subsequent remarks are submitted.

For practical purposes in forestry, toungyas might be divided into those which are cut
in level al/uvial lands, and those which are situated in rocky and hilly localities. ,The former
needs not the special consderation of the forester, if the principle is adhered to, that alluvial
lands are par excellence agrarian lands. The amount of hilly ground in proportion to level
country is, as already stated, so largein Pegu, that no fear can be entertained about short-
comings in forest-culture. .

Those toungyas which are out on rocky substrata, overlaid by a thin surface soil, are of
the greatest importance. These | have designated as " upper cultivated lauds and toung-
yas' in thefirst part of thisreport. They include two very different classes of toungyas,
viz., those cut in evergreen, and those out in the deciduous forests. It is of some importance to
distinguish these two varieties, for they are the exponents of those conditions that are pro-
duced by the degree of dampness caused by exposure and sheltered’situations. ,

The toungyas that are cut in evergreen forests are often situated along the borders of
choungs, and in this case, are still damper than they otherwise would be. Many of them are
of a tolerable extent, especially in Martaban, and when deserted, would be valuable for the
raising of such evergreen timber as may in future be recommended for speoial consideration ;
(this recommendation is supposed to be the result of an ameliorated system of testing woods)!

For the present caoutchouc* (Ficus e/astica) together with the caoutchouo climber L(7/-
ceola elastica) might be tried, and therf islittle doubt that these will grow freely without™any
special attention being paid to them besides sowing. Mahogany would be well located in those

-damper valleys of the Yomah which border the Prome district, and where calcareous sand-
stones come in contaot with those that are silicious, but still better success for this valuable
timber tree might be looked for in the larger valleys along the Eastern slopes of the Yomah
and in the Moulmein districts, where in well selected localities, | entertain some hope of
growing the tree asiofty asin Jamaica and the Honduras of Guatemala. The rasamala
tree of the Malays, (Altingia exceha) or nantayoke of the Burmese, growsnot only in Southern
Tenasserim, but also in the Khasya and the Kakhyen hills; it isconddered in Java
to be not inferior to teak, and would thus be eligible for the Martaban hills. This tree also
freely germinates, is easily propagated, and would require but little care, if a certain induc-
tive mode of planting them out were observed. This is theoretically as follows:

The damp toungyas are, after desertion, more or less regularly overgrown with Bwh-
merias, Sponia, and other members of the nettle tribe, thus preparing the necessary shade for

* The true croutchoue tree Hevea Gugancnsis, Siphonia elastica, grows well in the Botan
Java, and isseds might be oltained from lhere;m_ _S“E';' flimben indirenons in Ei?m. ¥i elll:l al:o v e Gl-l'd:::nof

chouc, suchas WitW/padia am*pd&duitins-  Me proulict” Obtaiue” Mora Jlicus facctfera, a treé frequent gy

Burma, and especially in the Andamans, yields caoutchouc probably not inferior to that ofF. elatica. -
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the other evergreenswhich spring up between them. Of this natural course, advantage
might be taken, and, instead of the UrtioecB, already named, the rhea plant might first be
grown, whioh would perform the same services as the evergreens before mentioned, and would
at the same time give a handsome outturn. The damp valleys of the Pegu Yomah, and
mor e especially those of Martaban, are well adapted for the cultivation of rhea, and it is
difficult to understand why this plant has not yet been cultivated there. Requiring little or
no attention, growing like a weed in favourably exposed grounds, and more especially along
choun%s, it would soon become a source of wealth for Burma. In similar placesin the Mar-
.taban hills, the Chinese green dye (Rhamnus”chlorophorus) might advantageously be intro-
duced. | also pointed out, while in Burma, the. suitability of the Martaban hills for
the tea plant, which would flourish thére on account of the alkaline substrata and the
favourable climate. The scantiness of the population, and the consequent high wages for lab8ur
in these digtricts, are, however, hindrances to the cultivation of the plant. | have Itttlo
doubt, however, that experimental plantations could be established amongst the Christian
Karens, and that they would soon voluntarily propagate a plant whioh would give them a
favourite beverage.

. DRF.v.Mudler has suggested that the laborious manual process of curling the fresh tea-
leaves under moder ate heat could be super seded by adopting rollers for the purpose, worked and
heated by steam, which no doubt would simplify matters considerably. Tea could, however,
hardly be manufactured in its commercial form by the Karens themselves, and a field is there-
fore open to any enterprising person who might be disposed to establish factoriesamongst a tea-
planting population and to purchase the supply of leaves from the producers. It is only sur-
prising, that no similar enterprising attempt has Ket been made amongst the silk and tobacco
producing Karens and Y ebaings with regard to the collection of the silk cocoons, the reeling of
the silk and the production of larger ?uantities of tobacco, etc. In fact, | think that such pri-
vate enterprise should be encouraged, for it lays the germs of an extended activity in our
‘commercial relations with these tribes.

» The famous acari and other wingless insects that attacked so many of the Bengal tea-
plantations to the great lossof the planters, might possibly be repelled by smply planting bhang
ﬁCannabis eativa) between the rows of the tea-plants. Should the strong smell impair the
flavour of the product, these bhang plants might be grown as a broad cordon (say 4 to 5 feet
broad) along the borders of the plantation, and thus prevent the acari, etc., from passing through
it. Thisisnot a new idea, but is often resorted to in Germany for similar contingencies.

*  Much, however, remains to be known of the history of these insects, of the time of their’
appearance, etc., before we can plant the hemp at the proper season to arrest their ravages.

On the Martaban hills large quantities of Aperula grow, a tree that yields a fair quantit
of benzoin, but is now cut down lavishly by the Karens.  Cmnamomum part/wnoxylon, whic
yields sassafras not inferior to that of North America, is also not unfrequent in Tenasserim,
and probably also in Martaban. The introduction and”cultivation of gutta-p8roha (honandra
gutta>) in Southern Tenasserim would prove a success.  |u fact a species of gutta peroha, very
nearly allied to Is. gutta (I. obovata), grows wild, and it would be worth while to examine
itsproduct. Oajaputi trees are also found in Southern Tenasserim and would give employ-
ment to an intelligent manufacturer. * .

The eamphor tree { Dryobalanops camphora) might possibly be grown in the soathern

rovinoes of Tenasserim (Mergui), though its unquestionable suocess can only be looked for
i n|4alacen and Binggnare. The same mav be said of cacao (Zheobroma cacac) and true
vanille (Vanilla aromatica). The clove-tree (Caryophyllus aromaticus), true cinnainom (Gin-
ndmomum Zeylanlcam), nutmeg (Mi/ristica moschata) Styax benzoin, Uncaria gatnbir and pepper
are other products worthy of cultivation in the South.

Coffeg, which | have heard recommended as an object for enterprisein Pegu, could hard-
ly be cultivated successfully in the upper parts of Burma; at least it cannot be expected to
flourish there. Malacca is the best country for it, and it is there that it finds a soil and
climatesimilar to, or, | should say, identical with, the western coasts of Sumatra, from whence
the Dutch derive such a large share for their market. .

| turn now to those touugyas which are cut in upper mixed forests, and with whioh a
forester in Pegu is particularly interested. Two varieties can* bedistinguished by the sub-
stratum : the one established on older and richer alkali rocks, such as schists, s%/enites, etc. (in
Martaban), and those on permeable silicioussandstone in Pegu. | have not sufficiently studied
the first named variety, and must, therefore, regtrict my remarks to the latter. The Mar-
ban hills, East of the Sittang, being of a lessrugged nature, and having their spurs_usually
more rounded, have a greater area of toungyas than the Yomah. The destruction of forests
going on there issimply alarming, and can only be explained by assuming that there is.no
control over permits for cutting toungyas. The yield of rice crops in the Pegu, lomah is
said to befronm CO to 80 fold. | can rely but littleon Karen information, but in the, second
year, it is said thereturn isonlyitoi of that amount, and tor this reason the ya is aban-
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doned after thefirstyear. This evidently shews us that the primary cause of the rapid
decline in the production of grain is the exhaustion of phosphates* in the soil.

No doubt the rude way in' which toungyas are prepared, viz. by felling all the trees
growing on such a " ya,” burning them down and sowing the crop in a rather lavish man-
ner at the commencement of the rains, isin itself prgudicial to the production of a good
return, but to these disadvantages must be added the steepness of the dopes themselves, on
which thiskind of cultivation is carried on.

Theloss of the valuable ashes that are carried down these dopes at the beginning of
the rains, cannot be overrated at two-thirds oi Jthe whole quantity obtained by the burning,
of the ya, and, to comprehend this more clearly, it must be remembered that the thunder-
storms and showers, at the commencement of the monsoon, are very heavy. With this
or&at percentage of loss of ashes, coincides the faot that very gentle slopes allow a second
year's crop, and flat lands are usually still longer occupied, often as long as in the plains
themselves. On steep dopes, all those valuable ingredients are not only lost to the cultiva-
tor, but to a greater or lesser degree also to the whole country, for they are carried down
into the sea. It istrue that a portion of these waters inundates the plains, and thusfertilizes
the fields there, but in Burma this hardly takes place to suoh aft extent asin the Nile valley.
Besides, it may be doubtful whether these submarine fertile deposits at the estuaries of our
sreams will ever benefit future generations. This loss of phosphates, etc., might easily
be replaced by artificial means, but it would be smply waseful to introduce manures,
while such rude cultivation is carried on. The first step towards improvement would
probably be the introduction of rice culture en terrasse, as carried on near «<Rangoon, in Java,
and other tropical countries. But thisnecessarily involves a good deal of earthwork, for which
Karens do not even possess the necessary implements; and besidesthis, the sysem could be
adapted only to hills with gentle dopes of from twelve to fifteen degrees inclination, and
not to those steep ridges on which the hill-rice is chiefly cultivated. 1 have reason, however,
to believe that the occupation of these lower lands and gentle dopes would alone be aufficient”
to support even double the present population if a proper management wasintroduced, resting
chiefly on the rotatory system, and if the clanships and concomitant claimsto fixed lands
would allow of a more equable division of culturablelands. Asit is, a Tay of less than 100
families cuts down yearly for its support a quantity of timber, quite sufficient in tonnage to
build a first class man of war, and if the whole Karen population in Burma be taken into
acoount, the timber consumed by them (of course taken quantitatively and not qualitatively)
would represent in tonnage the whole English fleet All the treeswhich are out down, and
which are the natural pumps of crude vegetable nourishment from the depths of the substrata,
haveto grow again, in order to give another crop to these people. But | fear, with regard to
the Chrigtian Karens in Martaban, that the natural reproduction of the forests is by no means
proportionate to their annual destruction.f Toungya cultivation in this country will always
remain a quedticfh of vital importance not only to the forester, but also to the public gener-
ally, and the destruction of forests caused by such a ruinous system, must sooner or later
become a matter for serious consideration. The remedy for the evil is probably not so diffi-
cult asit may at first sight appear to be. It isonly a question of time, and it is hoped that
in the future by a gradual and judicious intrdduction of changes in the present system, the
sad consequences that must necessarily result, if the same principle is carried on with an
increasing population, will be diminished. Aslong as these unsettled tribes were left to
‘themselves, the consequences of such a system were not so conspicuous on account of the
continuous warfare in which they were engaged, which necessarily thinned the population
and thus counterpoised the evil; in present peaceful times, however, matters assume a different
aspect, and it cannot be said that toungya cultivation is the result of idle habits on the part of
the people, for harder work than this can scarcely be imagined. It is an innate hereditary
custom suited to the migratory propensities of the people, against which the only modus
operand* will be the suaviter in modo etfortiter in re.

It would really be a boon if the missonaries, who have so much influence with the
Karens (at least with the Chrigtian portion), would take it upon themselves to teach these

* This is nat, however, aways the cause  Leaving sewd rdation alone an unfavourable aubsratum may
even in the presence of phosphates and sulphates, produce abortion of seeds. Amongst many examples | may
mention the following as an Illustration: In 1868,1 visited parts of the Sunderbuus, South of Mutla (saline allu-
vium), and there met with several experirantal rice fields. Therice plants were fairly developed, although thin
and meagre, with about 30 to 40 fold produce, but the husks were all invariably empty. On the other hand the
agrarian weeds that sprung up along with the rice, like Blumea, Pongatium, Commelyna, Cyperus, etc_had
their seeds perfectly developed. Here evidently the saline character of the alluvium has—in spite of the pr
of the other chemfcal compounds necessary for tho development of seeds—produced abortion in the rice plants
while other plants remained unaffected. Thia shews us also why in deep alluvium a scantiness of chemical food*
or an absence of certain necessary compounds may affect the constitution of certain trees and produoe smihur
abortion of seeds either directly of in the course of time, while others seed regularly. —

t Compare my journal of 12th March 180'8, whereit is stated that some 3 square miles teak-forests have
disappeared since Dr. Braudis sketch map of Martabau was published iu 1801.
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people the blessings of a morerational agriculture ; for | believe that the various topics which
even the smplest cultureinvolves are more suitable for the advancement of civilization amongst
the people, than ingtruction in mathematics, geography, and the like.

The want of cattle amongst these people, and the difficulty of keeping them in these hills,
is also a serious obstacle, but it will be overoome as settled cultivation progresses.

After this short digression, | shall attempt to show how good might be derived from evil,
and how such deserted toungyas might be utilized for forest purposes. Theright of cutting
toungyas in forest digrictsis, | suppose, subject to the permisson of the forest officer of the
district. Hence if the conditions for a subsequent occupation of the ground were favorable
for the raising of timber plantations, they would readily, it is believed, be accepted by the
parties interested, and a good deal of expensein felling trees and preparing the ground for
a plantation would be saved. Such toungyas would be only suitable for leafshedders, but
not (in the greater number of cases) for evergreens. It has been ascertained that teak does
not spring up very fredy in toungyas, and it is supposed therefore that toungyas are not
generally favourable for the dissemination of teak.* The causes of. thia are apparently the
following:

(1) Karensusually avoid cutting toungyas in localities, where bamboo fruits or begins
to fruit, for they know very well that rats would be attracted and would destroy their crops.

(2) As a consequence of this, coarse grasses, etc., spring up instead of bamboo seed-
lings, necessarily suppressing, to a greater or lesser degree, the growth of tesk and other
trees.

(3.) Toungyas are not allowed to be out in localities where teak isabundant, and there-
fore the supply of seed that is carried to them by winds after they are deserted is necessa-
rily small or only nominal, f

On the other hand, we know of teak:

(1) That its seedlings come up fredy where bamboos have flowered and died of.

(2) That teak attainsits greatest perfection in sze and growth where Tinwa and
Kyattounwa are largest. - In fact the growth of these two bamboos may be considered an in-
fallible criterion for the growth and size, not only of teak, but also of many other leafshed-
ding trees, 'which elongate their ssemsin proportion to the average height of these bamboos.

(3) That teak and other leafshedders, without bamboo undergrowth, remain small sized
with short stems, and, if grown on deep alluvium or on impermeable substrata, often become
deformed.

From the above facts, we may, with a certain degree of probability, conclude, that the
present system of planting teakj in Pegu is not in oonfonnity with the natural require-
ments of the tree, and will by no means realize the expectations which foresters may euter-
tain. No one can prediot from the growth of young trees what their future size and shape
will be, until the rapid upward-growth becomes arrested and the engrossing of the ssem com-
mences. Factsin nature also point foroibly against the "establishment of pure teak-plan-
tations, and shew that although teak may be grown thus, the trees do not attain the perfection
to which they are capable under a natural process. TO this may also be added thé fact that
some of these plantations (now abandoned, if | am correctly informed) are |aid out on late-
rite, calcareous sandstone, deep alluvium, etc., which are all naturally unfavourable to the good
growth of thetree. The future results of such a culture will be clearly seen in the patoh of
pure teak forest of the Myitmaka choung West of Poungday (Prome), or in those pure teak
forests to which | alluded in my journals of the tith and 9th February, 1871.8

Tropical leafshedders, at least by far the greater part of them, are pre-eminently unsocial
in excessive tropical regions, and competition with other trees improves their growth. This
latter fact is wel* known to foresters in Europe with regard to leafed forests, and they plant,
therefore, oaks and beeches together, because they know that the growth of the former will
improve by competition with the latter. This phenomenon simply rests upon the different
light-loving propensities of the trees themselves, which compels the one either to push his
head above his neighbour, or to succumb or perish altogether. %

The practiced of planting trees olose together, so as to cause the early deallng of the

* Coot. W. J datesin on* of his reports that it was an aroneous view that toungya cultivation
fa:lltatestherqrodudlm of tesk.

t Tothismay be addedl the fadt, that, asarule, only a few of the numercus seeds which a tree produgess
yearly germinate (some say only onein a hundred) owing to the strugglefor existence that is ever gojiig on in
nature. Hence the natural necessity there isin a practical point of view ibr removing, first, the cause oi suppreﬁ-
sion, beforethefree development of the teak-seedlings can be looked for. ——71

% My remarks refer only to those teak plantations which | saw in 1868, and tothe Prome plantatlon |n 1WA
V|z in the fork of the confluence of the Ban-deo choungand Ye noe, and in asimilar tork between the
Prit ounqand a small feeder at Hsa-byeng. MHJJ for the

Il Tremieal kafshedders cannot be compared with temperate leafenedders and be treat
quite diBtinct laws. TherePoretroplcaJ art?orlculture must necessarily diffef ~ J g J J ! eron-

lulture, and even the arboriculture of excessive, and that of equable tropical climes, is based W j ~ \ j g.
ciples. Excessive heat and icy winter* must affect the growth of trees in a diilereut wuj, although the physo
logical effects of both resemble one another remarkably.
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upwar d-growing stems can,in the tropics, only be applied to evergreens, or to leafshedders
when grown together with evergreens. Leafshedders of one and the same species only, if not
very densely planted out, will clear their tranches normally, i" eg the senjs will grow just
as high as the quality of the substratum prescribes.  Therefore ateak-tree in deep alluvium
will never reach the size of one grown in shallow alluvium, and still less that which growsin
an upper mixed forest. But if various trees are grown together of different light-loving
qualities and rates of growth, competition is fully established, and the growth of a tree may
thus so far be improved, .that a deep alluvial tree may equal a shallow-alluvial tree.

It is also quite probable, and theoretically sustainable, that teak may be grown to a
noble size, if bamboos of large size are grown on the same soil. Hence, several Bengal
bamboos, like banka bans, or even the Burmese Kyellowa and Wd&bo, might produce a bene-
ficial effect upon the length of the teak stem, provided they , are sown together, and that the
teak is not planted in bamboo groves already existing. That thismay be attained, one can
judge from the better growth of treesin villages than those in the open country.

L eafshedders can thgn in my opinion, only be advantageoudy grown together in a com-
pact block, if thereis a suitable under-growth, and, in Pegu, the most valuable undergrowth
for permeable strata and alluvium is bamboo, the species of which should be sdected accord-
ing to the nature of the substratum. The gist of all the above remarks may be stated in
afew words: Cceteris paribus,* the subsoil rulesthe growth of a tree, while competition amongst
thetreesthemselves, or their undergrowth, improvestheir groivth within certain limits fixed by the
capacity of thembdrutum itself.

No amount of arboricultural skill, therefore, will raise a well sized and well shaped teak
tree on pure laterite or impermeable calcareous sandstone. But on the other hand, the
quality of the timber of 6uch a stunted and crooked tree, may be, and | strongly suspect is
really, superior to that of a lofty grown tcee on highly permeable strata. Before we can
judge of such matters, and all the important practical bearings depending upon them, we
first require a thorough knowledge of the laws according to which the quality of timber
is affected by soil- Towards a settlement of this question, | shall introduce hereafter a scheme
for studying the quality of wood according to soil and climate.

To return now to the poonzohs or deserted toungyas, we must keep in mind" that hardly
any advantages can really be derived from them, except when they are occupied immediately
after desertion. It isthen that measures can be taken to prevent the springing up of coarse grasses
and weeds, which are so injuriousto the free development of tree growth. The natural course
would seem to beto sow bamboo seeds and teak together, instead of (as is done now) to sow til,
cotton, rice, briujals, chillies, and such like crops. Indeed, | do not see what direct influence
these crops can exer cise upon the growth of the young teak treesthemselves. They areiu verdure
during the rains when shade is not required, and becomejust dry enough in the hot season
to give additional food to thejunglefires. The small profits, derived from the sale of the
outturn of these crops, can hardly counterbalance the necessary consequences of want of
competitive vegetation, viz. the bad growth of the teak-trees themselves. Bamboos would
perform this service, but surely not such annual crops as these. |If shade is actually required,
we must look out for other substitutes, which will not only furnish shade, but at the same
time cause the young treesto compete together for an upward-growth. Such shade plants
must at the same time be of such a kind as will suppress the upward-growth of coarse weeds
and grasses, and for this reason, they should neither be leafsheddersnor very finely leaved
evergreens. They ought to be broad-leaved, but very loosely crowned' plants. | would sug-
gest for the present, castor-oil and papaya trees (and the Chinese tallow-tree ?); | can for the
present note only thesefew treesas suitable for permeable sandstone formations. It has already,
I hope, been made clear from my previousremarks, that the same trees do nofrgrow at the same
rate on different substrata ; it is necessary therefore that their sdlection should be regulated
upon this principle, that atreewill grow fastest on very permeable, and slowest on imper meable
rocks, and one has to study the different rates of annuul growth of every tree, before one can
advantageously provide for a good competition among leat-shedders. The abovementioned
trees will, however," suecessfully keep out wild sugarcane aud other coarse light-loving grasses,
while weak soft grasses and herbs will spring up, and will have rather a beneficial effect,
because they will remain'green the greater port of the ho®season, and will thus be less sub-
ject tojunglefires. -

If theimmediate planting together of bamboo and teak seed would not be preferred, |
would suggest the following plan of operations, as an experiment:—

1st.—Kainy season, fcow teak and castor-oil or papaya-seeds together.

2nd.—Kainy season.  Sow Bamboo-seeds at proportiongl distances.

36, Rainy season. Statu quo.

+ Much depends, al on the qualify of t s themselves, and weak stedlings often succumb altagether
or rem%n schIe;?on g soi?ooHPerw}se rﬁost gvourerxﬁe or ther growet?m 0 .0‘9 '
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4th.—Itaiay Benson. Cut down the onstor-oil nnd papaya trees, lggving the hamboos and
teak-trees to themselves. Creepers should be kept out as much as possihle,

Tlie regular planting out of the trees Is preferable to am ply sowing them, as every tree
receives by such ft process the same share of space, shade, etc Tho wild plantain is &so
a good shade plant, and, if grown ;it proper diatanaes, keeps out the wild eugaieaoe even more
effectually, bat the planting of Brokers necessarily invalves additional labour and Joss of time.

Tlio subjoined sketch explains the proposed arrangement of tho plantation ; allowance
must, however, Lie mada for tue width of the intervals aeoording to the atgle of (he slope.

The squares are here lakea at 5 feet at
SRR S I S ) S e each side ; castor-oil trees are nearest the
Do DO ‘i"," *::. BOBOROBOE teak-see-1lings, while the bamboo-clumps,
FoFrelele Ta o Fa e T s e remova of the Qfstor-oil trees,  will
@Ofp P‘lOfﬁo (@) ! GO @ O0E be at distances of nearly 15 feet; giving

d'dleoleole TaeTH e atotal of 4 J) teak-trees per BO*.

y @ O .,; EoBOP O DOE The outlay for siclt a plantation would

r d Fe M l"-' Fre Mo r,i__ r # not probably much exceed tho estimat-
: \0DOBO® O @ ,'. P ed coat of present plantations, for the
D ) QO B! o plan ting itself onu be done by a few men
B r(ﬁ re r‘l" rH‘ r’ @ '1‘7;21 only, and the keeping up of tho planta-
BoPoDoBOMD ':l'l‘ ol & tion is greatly simplified, as injurious
e FQ--. Mg F.\.g I'.-_‘f, i i't Infr connlG weeds are Iwfit out by the shade
treea thorn selves, vhiah oat at the same
P—Teak; © papaya or c(iatm--oil; O bamboo, time as competitors. On the Aher haud,
outer ftliii-f a plantain hedgt with BryophyHum for the expense o fulling treesand the clenr-
proteelxon against junglefires, . iug and primary prejiurati'in of lijp ground
is seved as this has already voluntarily,

nit hi nigh unconsciously, been accomplished by the Bomer vecupisere of the touiigya

If mixed ])liiutat>H8 are preferved . bamboos mlght be diapenwd with ; | believe how-
ever, that in all plantation! of leaf- sheddlng trees, the bamboo is a highly |mportant coustitizent.
T'be forester must decide which treM should chiefly be sdeotml for andi mixed plantations ; but
a group like the following would, in my opinion, givn a fine jungle when grown OH hutdit that
were formerly occupied by uppeif mixed forests, o« peoialy if the expoaure is favourable :
tenk, pyeokfldu, tuit-kata, Kmliitkn, Kauyiu-ui and Kyuttouu-wn. If the land is situated st
the bottom of a ndley, orin other sheltered situaUoa, tluawui, KonturmB, Kathitka, tliingado,
Eokko, Kanyin,thit-kftttiand pyenkadu may bs grown,"butno teak. On adanrecsa strata
¢ a gmiliur exposure mahogauj ehou™J be added. Xftlio land iuis an onfkvourabla == posure,
teak and pyonkadu along ivitli tiuwa should B> grown, aud if the substratum oousista of sclists
or other oIder rooks, rich in alkali, padouk might be'added.

On sig- Londine of sand, such as ore frequently found along the Tonasserim shores, tho
foIIowmg trees would iVirm good and valuable forests, and woolu &I tliB same tima be saad-
bludlng tiuyu (Catwttv" e equixetifolia) ; poung unyst (Valophylinm |aophy|hun) aloqg with

con-pnims; and probably th<- cinnamon toae (Cinuamvs:«as cwlanice mj minb! ited
Wlth tiniin. At least, | understand that it is cultivated iu Ottyloa along 5|uulur BBut-— nl
in nmilai Bituutions. .

There arenumerous axotie trees—timber aswell ns dye-woods—yvhich would prove valu-
sble, and many of them would be preloruble to those named ahove, but their suscesefa acoli-
matus, iy dep .ends upon an iatunate knowledge of their natural requwements and unfor-
tunately it is just such questic13 of soil aud oLevatiou wkiuli ore so tuuoh iiuglwrted iu the

iutroduotiua of these exotica. )
An exotio timber-ntirsery would oertftinly be a great boon to tho forester, and would,
with proper management, soon beeomeof importance. Endeavours should \m mnde to ii** "

duco regfiy useful, and oot fanoy, trees, from Brazil, ttasioo.& oy, e aie from
the export lists of those conntries ;6. Y norsiiig them, two or three differentmiusoils should
be soleoted m as to afford wrae insight into thd* seil-requirenicnti, Asarule, evergreens
wonld ban to bakei,i in lumpe "nady aitualacaa, bm not leu'- Ldidari, which are for the most
pan light-loving. Ji (Lo pants are attended to, the losses: would hardly anponnt to J in J.*

XTisve 1w to eonsider the m loungyaa whioh are cut in - the Prome distriot ou ealoa-
Teoua saudstones and av«n on laterite grormda For the*:, othor trees must ueceaairily be
selentoel. and amongst those that are indigenous, the tlta is probably tliu bust. The sol«otion
of vidii.d-1. {,,..x [ur this Iry diatrict is amost diffioalt snbjeitt, e solittleis known dboat
limestone-lovinj* trees of other eountrii'a, but L strongly suspect that we shiill hare to lo"*

o If QudLIftvi> - v orpronse arovirkmudty pluoed o oo «tWJ pinadi. tlio rwult Vill, M * * 17T e
Uuiriteua will 1,7 i sk Ul puiThogtiogligH ™| P Bl feme sl s 2 el i ey

will tpiaaii ull r'un | uiil luiu pt«t«t tueground on wLidi thsj jftuv by Unit own elialt inm UIB ii*u

tfT«ot.oftour ' du’"" ,
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to Southern Australia®* we want valuable introductions. The climate in S. Australia is
still more excessive than that of Prome or Ava, and the geology is similar though not iden-
tical. Very valuable timbers grow there, such as the Eucah/pti, Casuarwmy Grevillea robusta,
eta Many of the Australian trees also produce timber which is supposed to be superior to
that produced by Indian trees, and they attain at the same time enormous sizes, but
unfortunately Australian botanists have negleoted the soil-question quite as much as the
Indian botanists, and without someinformation on this question, no decisive opinion can be
formed as Co the results should these trees be introduced. Many of the Mediterranean trees
might also be found suitable for this district.*

Cotton and indigo are already iu cultivation all over Pegu, but the shalloy calcareous
porous fi11 uvia in the Prome district may be found adapted for more lucrative and extensive
plantations. Poppy cultivation may at some time or other be adopted in the Prome dis-
trict, although its rocks are apparently poor in alkalies, but | Bhould rather like to see
thisplant used only as a rotatory crop, so asnot to diminish the rice cultivation on arable
lands. )

Although well aware that the above remarks greatly differ from the views now generally
adopted with reference to sucli questions of Indian forestry, | trust that they will not be found
useless, and that they will at least be considered deserving of a practical trial at the hands of
Forest Officers. : . .

I11.—Some hints with reference to the study of the quality ofioocods in India.

A question of importance to the forester is the quality of timber as affected by soil and
climate, ~treat and often serious discrepancies are met with in books treating of timber, and
I myself have been puzzled by finding that many contradictory statements had crept in with
reference to the quality and colour of my collected woods, so much so, astolead me to pass over
my own remarksin the belief that some of the labels had been displaced. All these circum-
stances have induced me to devise a scheme by whioh it might bepossible to acquire a more
or less thorough knowledge of Indian woods. Atthe sametime nyr chief aim hasbeen to
make the experiments as cheap as possible, and to cause as little interference as possible with
the general duties of the forester upon whom.the task would necessarily devolve. Up to the.
present time the universal custom has been to collect the various timbers.in a province or dis-
trict, for local or international exhibitions, but numerous as the contributions have been, the
results, asregards the quality” of Indian woods have rather increased'than diminished the
uncertainty already existing. Most of the officers charged with the collection of such woods
had not—and ofteu could not have—a special botanical knowledge of the forest trees and their
names. Every one collected as many sorts as possible, sometimes receiving the same sort
twice over or oftener, under differeut native names, ancf with the aid of some book, such as
Balfour's, have tried to identify these by means of the native names, or have only given the
native names. -

Great as the progress of forestry in India has been in the last decennium, it cannot be
denied, that with comparatively few exceptions, our knowledge of the quality of Indian
timbers is still very fragmentary, and an intimate and thorough acquaintance with them is
felt to be more and more- necessary. The results of experiments, as carried on chiefly iu
ordnance departments, are very useful, but in the absence of a uniform plan, they do not
admit of a proper comparison. .

The usefulness of timber of the same speciesis described in different terms, and this is not
surprising when we bear in mind the fact that the timber must vary according to lo-
cality, and that the value must needs vary in different districts for want of better sub-
stitutes.

| do not think, therefore, that a fair, and what | should call a rational, solution of such
questions can be arrived at, until the study and collection of timber is carried on upon a uni-
form plan, based upou simple but sound principles. In the following pages | venture to sub-
mit a scheme, which | hope will be found not only useful and simple but also economical.
At least the outlay appears to me so small in comparison with the advantages to be derived
from such a system, that | entertain some hope that the same may be acceptable to foresters,
either in itsoriginal 9T&pe or with such alterations as may suggest themselves. | cannot!
however, suppress the belief that soyme disadvantages will be felt in succeeding thoroughly
with the system of testing woods, because good agronomical or rather lithologioal maps, correct

#* Dry infertilo soils can be made fertilo to & certain degree in » comparatively short time by ulant)
succulents on thew, like Cucfus, Opratia ete. It calcnreogs, fi ;r...m':u the m{ouwhom h'eel}{m?be l:::‘.lg
E}"’d for the sawme purpose. Opuatia might thus be ruived Ior the rearing of the Cochinewlivwest. In

icily this practice of planting Opuntia is carried out in fertilizing Java. The caoutchouc tree grows In
abundance in Southern Java, chufly, on limestone beds, along with other fig trees. Compare Dr. Jun<«/hii|ns’
excellent botanical description of that idand in the firgt volume of his " Java, its vegetation and rfJdo.ii.al
gructure”  Tuis uuy be a hiut for utilizing, iu somewhat humid climates, rocky sterile tracts of f&hd nfiisr

wise unfit for timber-piautalion, xUtt uluern
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general deductions of meteorological observations, and the like, still *maiu desiderata. The
supply of such information through the forester himself would necessarily cause an enormous
loss of time.

| shall discuss the points connected with the present question in the foIIowmg order,
separating the executive from the auxiliary branch.

A.—Executive Branch.

Preliminary rational forest-survey.

Selection and collection of forest trees.

Testing of timber.

Preservation and keeping of wood-specimens. t

Difficultiesin carrying out the system and some of its direct advantages.

agrwONE

B.—Auxiliary Branch.

Climatology.
Sail.
Callecting and drying botanical specimens.
A,—EXECUTIVE BRANCH.
8 |.—Preliminary rational Forest Survey.

| oall this survey arational one, as it greatly differsfrom the present praotical foreﬁ

surveysin every respect. The latter have more to do with the gauging, estimating and work-

aing of the forests generally, with reference to a siugle or afew a priori useful timber trees; while

* the former refers to the whole of the forests, and all their natural relations, independent of
their practical usefulness* It is a study of the whole district, of its physical and geological
gructure, and of all its vegetable products, carried out acoording to principles harmonious
with scientific intuition. The results of such a survey would lead to. a correct understanding
of the vegetative combinations (forest etc.) and their relationship to*soil and climate. Such a
survey, of course, requires a botanical training, and, therefore, the work would rest with the
higher grades of foresters, and more especially with the Conservators, who a priori could do
littlein their postion without a good kuowledge of botany.

The carrying out of surveys of this description must necessarily vary according to vary-
ing circumstances, and no rules can be laid down iu this respect. In hills bordering alluvial
plains, it isalwaysuseful totry to crossthe watersheds at various places from the banks of one
tributary to those of another, and, if of some devationfJSt is necessary to ascend the highest
points. In the plains a zig-zag mode of travelling is the one which placesus quickest in a
'position to acquire a fair knowledge of the country. Travelling in plains which lie along the
banks of rivers, isin my opinion a waste of time, for it never gives a correct insight into the
nature of the country itsef. However, all depends here upon good maps, and more espe-
cially upon lithological maps, which latter can best prescribe theroutes, these being sdected
over all the diffefent gological formations, and over the most varied topographical conditions.
Some of the most salient points for the consideration of soil and climate that come under
consideration in suoh surveys will be found notioed in the auxiliary branch of thisreport.

§ 2—Sdection and collection qf forest trees.

After a forester has obtained an intimate knowledge of the geology, climate, and physioal
nature of his digtrict, and has mastered the various varietiesof forests, it may reasonably be
expected that he will be able to select thetrees with due-regard to surrounding circumstances,
and thus lay the basis for testing the timbersin a rational manner. All, however, depends
upon a torrect selection of the trees the timber of which isto be tested; |f trees aretaken, for
instance, from subgtrata of a doubtfully mixed nature, the deductions regarding the iuiluence
of substratum upon the quality of timber will necessarily be'doubtful, and the results may even
be highly injurious to the solution of the question. The chief object in such selections should,
therefore, be to obtain the trees from the bet marked formations in their typical form.

I think that the question of the influence of substratum upgp the quality of timber should
first be settled by experiments. In order to arrive at anything really reliable aud decisive,
the ubiquitous trees should first be selected, viz. those which grow on the greatest variety
of subdgrata and under the most varied cliinatological conditions. Moist localities, or very
fertile deep soilsin Europe, usually accelerate the growth of trees, and at' the same time
render the annual rings broader aud the wood softer aud more loose-grained, while the
weight, durability, etc., must needs be changed as a natural consequence. Agaiu, while in
Europe winters and cold retard the growth of atree, it is aridity aud heat that produce
tho sanie effect iu tropical countries. At the same time the quality ‘of the Umber, but not

* Rationd fored urvey dandsthusin a amilar rdatiouship to pradical fonday as the Gedogical Shrvey
to pradical mining.

WN
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its shape and size, implies. Finesin' the north of Europe at high elevations, produce hard
wood with narrow annual rings, while those grown in the plainsin light soil, are the very
reverse. In the same way the attainable age of trees varies according to the locality in
which they grow, and it standsto reason why, for instance, the larch in Northern Russia should
be a tree of great durability, and should attain there a great age, while this is not the oase in
the low lands of Germany. The value of timber must necessarily vary, and one and the
same kind of timber istherefore paid for at different rates according to its quality. In tro-
pical Indiathe same variation in the quality of timber isobservable, but the causal factors differ
to a certain degree from those of temperateclimes. The annual ooncentric layers of wood
are, especially in evergreens, not so distinctly marked, or are not distinguishable at all, and
thus the study from the wood* alone is rendered much more difficult. It is also well known,
that the wood of the different parts of atree, such astheroot stock, branches, etc., may be
different from the timber of the mainstem. It is very necessary, therefore, that these matters
should be carefully studied, in order that advantage may be taken of such variations for prac-
tical purposes.

I would name for a first trial the following trees in Pegu, which are best adapted for an
experimental enquiry into suich questions :

Teak, tliein gala (Nauclea sessi/ifolia), nau (Nauclea cordifolia,), pyenkadu, thit (Albizzia
procera,) lepan or didu (Bombax Mafabaricttm), baup (Butea frondosaj nabb€ (Odina. Wo-
diew,) yindyke (Balbergia cultrata,) Kw£ (Spondias pinnata,) mango, thit magyi (Albizzia
odorafmima,) yung (Anogeisms acwninatus). All these trees should befull grown, and their
timber should be examined according to the soil in which the trees grow, whether it be—

(1) From deep alluvium, in tidal regions (thus saline to a certain degree,) like didu,
thit and baup. .

(2) From deep alluvium (fresh water) asin-the typical savannah forests. o

+ (3) From true (cavernous) laterite asin the typical eng forests.

(4) From permeable siliceous sandstone, as in the typical upper mixed forests.

(5.) From impermeable calcareous sandstone, as in the dry forests of the Proine district.

(6.) From metamorphio rocks, such as syenites, shists, etc., as in many of the upper
mixed forests of Martaban, E. of Sittang.

Some of these trees may also possibly occur on limestone-strata ; if so, these should be
added. Teak in Java* also grows on volcanic (chiefly trnchytic) rocks and debris.

It is obvious that an examination of the timber grown on so many different substrata
must, on the principles laid down, rive results of the greatest interest and importance,
and they will most probably shew thanermeabIe strata will produce softer, and impermeable
strata harder timber. It is also clear that if a greater number of species are used for this
purposg, the value of the results will be greater. |f at the sametime the sametreesare examined'
under the same soil conditionsiu two very different climates (say an equable damp and an ex-
cessively dry one) and in different elevations, the results would be still more conclusive.

When the relationship of the quality of timber on those typical formations has been
ascertained, it will be an easy matter to draw from it deductions- with regard to timber grown
on strata of an intermediate nature. '

* DR. Junghuhn writes (Java, |. p.347. sqqQ.):

" Travelling through the isand (Java) from W. to E. one sees—

(13 Thefirgt teak forests in the plains, which spread out between Tji méniik and the promontory hills
of the northern base of Gunung Tjeriinai, growing on hard clayish soil. Further, we find teak forests:

(2.; In the hills of the nérthern base of Gunung Prau, over which the road leads from Pekalongan to
Samarang, on hard red-coloured clay-soil. « .

(3.) On asimilar soil, resting'on sandstone, at the N. W. and N. base of Gunung Ungaran.

4y ©On'the'low 'hills which begin® inthe viciflity ¢f theE.' base ¢f 'the"'Gunung 'Ungaran and G/Merbabu,
and which extend from here to the northern banks of Kali Solo and further up at both sides of the river in an
easterly direction as tarns the vicinity of Sedayu and Surabaya. In this region, many limestone beds arefound,
but teak grows on the sandstone. .

(5.) On the northern half of Gunung Kidu-en of Jogjakarta, on sandstone, for instance, between Kebo
Kuning and Awu Awu. -

(6j Round the W., N. E. and N. base of Gunung Wilies teak makes its appearance eastward of the second
post station Tjaruban where the tr<pk road from Madiun to Kediri runs through the plains and extends to the
other side of the 4th post station Wilangan at the N. E. base of the hill: over this whole area teak grows on a
bed of trachytic pebbles on which a hard heavy surface soil rests. .

(7.) In the Residency (province) Kediri and the neighbouring Residency of Surabaya, teak grows around the
base of the hills Ardjuno and Ketut, and more especially on the S. W. aud S. slopes of the last named hill in
the districts Srengat and Blitar, here growing on volcanic sand."

Teak is now planted in Java in large quantities and the cultivated teak is said to produce timber of a better
quality than that of the wild grown trees. Here the average age of-a full prown teak tree is said to be
100 years. It is considered useful to burn yearly the shrubbery and grassin the teak forests, by which process
the ground cracks and becomes looser and richer in a*hes. Teak does not grow high in Java, and trets ,f 70
to 80 ieet are rare, the aveiage height being 50 to 60 feet, with somewhat crooked and knotty stems, and a few
far spreading branches, the surface of which is as smooth and pale coloured as the steins stripped of their bark
lu March aud April teak trees areiu foliage and in blossom, but they shed their leavesiu July. *
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The trees should of course be selected by the Conservator of the district during his tours
of inspection, etc. Thereshould be only threetreesselected in each division of his district, and
the forester in charge of each divison should be responsble for the execution of the orders
received. Theinstructions to be given to the forester of the divison should be as fol-
lows:—

a. The tree should be numbered and branded with the hammer and the current No.
and the mark should always be branded at such a height on the trunk, that the party who
fells the tree may be able to remove the piece of the trunk which has the number on it.

b. He should be personally present if the tree comes into flower or fruit, (a faot which
should be reported to him by the goungway) and he should personally superintend the oollec-
tion of the botanical specimens. Of course if the tree isin flower or fruit at the time of
selection, the specimens should be collected at once. If thetreg is a leaf-shedder, the flowers,
fruits and leaves will often have to be oolleoted at different seasons, but only few complete
specimens will be required, say for three or four parties(one for the divisional officer, one for
theprovincial office, one for the head-quarters office, Calcutta, and one possibly for England).

C. . After he has procured the prescribed specimens, he should give the necessary orders
for the girdling or felling of the tree at the proper time.

d. He should thon procure the required dab from, the tree, see that the size and shape
are of the required dimensions, and that the number and mark are left on it, and then for-
ward it to the head office

e. Any information respecting the uses, native names etc., of the tree which he can ob-
tain with the asssance of his native subordinates should be entered in his note-book, and
a copy of such information forwarded to the head office along with the specimen.

(2) The goungway should be charged as follows:

a. He should be made responsble that the tree is not removed by other parties.

b. He should find out the time when the tree flowersor fruits® (if the dowers and fruits
have not already been oolleoted at the time of selection) and should inform his superior when
the flowering takes place.

c. Heshould be present, and should superintend the girdling and felling of thetree,
and see that the branded number is left on the piece of the trunk out out.

It would be well if the Conservator kept a note book, in which to enter the ourrent No.
of thetrees asbranded on the stems, the native names, if any, of the trees, the locality selected,
the nature of the substratum, the kind of forest in which the trees grow, the exposure, sope,
and elevation, the name of the officer to whom the fur care of the trees has been entrust-
ed, and, finally, other remarks which he may think uroul, such as height, girth, olean stem,
uses, etc.

It would be well also for the officer of the division to keep a similar book in whioh to
enter the current No. given him by the Conservator, the native names, if any, of the trees, the
locality in which they grow, and the name of the goungway who is made responsble for the
tree. )

It is a matter of indifference whether the dab from such atreeisout to a certain size
by the officer of the division, or sent entire to the head office.  The latter course is, however,
preferable as it ensures uniformity. The buudles of dried plants should always be well
packed in waxcloth or tarpaulin when forwarded. A short account of the manner in which,
plants may be dried will be found in § 3. of the auxiliary branch.

Under such an arrangement as that described above, the Conservator of a province con-
sisting, for instance, of G divisions, would have to select yearly 18 trees, while divisional officers
would each have thecare of only 3. This might appear somewhat too small, but as the
work advances, the number of trees for selection becomes smaller, and the search for them
more and more difficult The more important trees should of course be taken first, and with
regard to these a larger number than here proposed might be selected, iu order to obtain a
more rapid solution of the question of the relative strength of their timbers.

Whether the selected trees should be girdled or felled green, is a question which. | must
leave to the consderation of professonal foresters. The advantages of girdling with reference
to specific weight are too well known, but, on the other hand, a tree, if girdled would require to
stand two, if not three years, before it was completely seasoned ; an officer of a division would,
therefore, have to pay attention to 6 or 9 trees in place of only 3, and mistakes might easily
arise from forgctfuhiess or mismanagement.

m TO increase the number of treesto be selected would also, it is feared, not facilitate the
rapid working of the scheme, unless indeed additional expense was incurred by the appoint-
ment of a aff of officers to control the'work. Suppose that from Madras, Bombay, Bengal,
** W. Provinces, Punjab, Burmah etc., only 15 specimens were sent by each to the head-

oj | | MtWsthereis often some difficulfez, (Bogrdly if the tree has very small flowers or fruitt, A Borm
will atten say, that thetree uever flowers aud will tafk about” male and famdetress' aooording to hisideas

o



(82 )

quarters office at Calcutta, the total would amount to more than a hundred yearly, and these
would all have to be tested, named, arranged, and reported upon.

8. 3—Tedting of timber.

The log that furnishesthe specimens of wood for a wood-collection, should also furnish .
the material for the testing of the timber. It is, of course, only intended to obtain a general
knowledge of the timber, and therefore the tests canuot be carried out on such a large soale
asis donein the ordnance and other departments. In testing wood nothing should, however,
be left to arbitrary and individual views, but everything should be based as far as possible
upon aotual experiments, carried on according to a uniform and rational plan, from which
alone positive results can be expected, which will not only be valuable to the experimen-
ter himsdf, but also to the general public. The first requirement, therefore, is a strictly
uniform system over the whole country by which a clear and satisfactory comparison of the
various woods of India could be made.

It ishighly desirable that for testing the breaking weight* and elasticity etc. of wood, a
sort of congtruction should be devised on which only pieces of wood of exactly the same
size and shape, could be used, and which at the same time would be sdf-working, thus pre-
venting abnormalities caused by awkward' handling. | think that a four-cornered staff of
wood, half a squareinch thick by 2 feet long, might be made the normal bass. Five such
sticks would be equal to -~ h of a cubic foot, which would simplify the arithmetical calculations
connected with the testing of the timber. But should future experimentsshew that the thick-
ness of the saff is not in proportion to its length, and that it breaks too soon, a saff 1 inch
square might be used, five of which would equal ~Vth of a cubio foot.f In this case, however,
the construction to be "usd for testing timbers would have to be made stronger in proportion.

In the annexed sketch | have attempted to give an idea of how such a wood-tester
should be congtructed, so as to give the mog reliable results. | have to introduce two kinds,
based upon two different principles: the one might be designated the quadrant wood-tester,
and the other the pendant wood-tester.

1. The quadrant wood-tester (fig. 1).—This wood-tester chiefly .consists of a box (A.) of
hard wood, into which fits a drawer of utensils (13). 0 is a board, fastened with hinges to the
box, which can be folded up : it servesto bear the counter weights (W) which will prevent the
tester from turning over by the weight on the opposite side. D is supposed to be a patent-
lever, but this might be replaced by a common steel-yard. E represents the wood-expander.
F is the projection of the wood-testqflttself with the piece of wood on it which is to be experi-
mented upon.

Fig. 11. shows the front elevation of the wood-tester, with the arrangement of its differ-
ent parts: a is apole on which the piece of wood is fastened by means of a screw (aa) ; b
isthe central pole, on which the principal weight of the pieoe rests, the upper inner part of this
poleis rounded off convexedly, in order to allow the piece to move fredy and without un-
equal pressure ; ¢ isa brass quadrant, fastened to the central pole by means of a brass cross
bar (c c) which strengthens the resistance of the weights employed in the process of testing.
This quadrant is hollow and receivesinto its body a brass solid moveable circle segment}
(d d)o of which fig. I'1. Nos. 1, 2, and 3 give three sections at different heights (No. 1 repret
Bentsthe uppermost end, and shews themanner in which the gaff isinserted. No. 2 represents
the sanis after the removal of the cross-bar, which keepstogether the outer body of the circle-
segment, and No. 3 the upper piece with an indicating needleJ shewing. how it fitsinto the
outer body and also the toothed inner ledgefrom the side). . Theinner ledge of this circle-
segment is toothed, and these teeth play into those of a toothed wheel (rf) furnished with a
revolving brass or iron handle.

The manner in which the weights should be applied, is shewn at e. and can easily be
understood without a description. The piece to be tested is always supposed to protrude so
much from the scaled brass-quadrant that its downward movemeut is not impeded when it
gradually shortens itself by bending under the strain of the weights attached to it.

The flask for the reception of small shot should be of very strong leather, so as to pre-
vent its breaking in case of a sudden rupture, and its neck should be very narrow (as indi-
cated in the fig. by dots}, asit will prevent the contents falling out in case the staff under
experiment should break unexpectedly. Instead of the shots and weights, water might be used
but in this case theflask”would have to be made of tin and furnished with a clear and pel?
lucid stripe of mica with a scale on it, indicating the weight according to the height of the

* It is worthy of consideration whether the breaking weight of the sapwood and of the heartwood should
betested. The strength of the heartwood, however, represents the positive strength of the timber, and is of mow
importance to ascertain for building purposes, than that of the sapwood, which at least, aslong asas it is comJ -
ed with the log itself, exercises possibly but a passive resistance. -t

f At the same time | think it would be very useful to have each of the 5 staffs expenmented unon L&
obtain the extremes of the breaking weight.

X This circle segment might also be constructed on the prmC|pIe of a chain asindicated at e, e.

*
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water poured in. This would shorten the work considerably, but there are some drawbacks
initsuse. The welght of the water may vary according to its purity or impurity, and as the
flask itself would be of large size, it may suffer from rough use and disarrange the accuracy
of the weights indicated on it. .

The manner in which the wood-tedter should be used is simple. The gaff is inserted as
shown in the sketch ; the weights are applied with the right hand, while the' left steadily
holds the handle of the wheel. The downward pressure of the inner toothed body of the
quadrant should be attentively watched, and its motion arrested as quickly as possible* the
moment the daff shews signs of breaking. The scale of 45 degreesf on the quadrant gives
the degree of flexibility, while the weights appended shew the breaking weight.

2. The pendant wood-tester isrepresented in fig IV. It is easer to handle during the
process of testing, but its defect is that the elasticity and breaking weight of the gaff cannot
be tested with the same degree of accuracy as with the quadrant wood-tester ; for it is clear
that a wood-gtaff with a flexibility of 45. degrees will escape from the rest polesas soon as the
bend expeeds theidiameter of the space between the 'two poles. The construction scarcely
requires any explanation. A brass moveable toothed bar (a) fastened with a clasp (b) to the
middle of the wood-gaff, which is laid horizontally, plays downwards between two toothed
wheels (e and c), of which the teeth of the left whed play again into the teeth of a smaller
wheel, which is held with the left hand by means of a rotatory handle by which the down-
ward-movement may be arrested at the moment the testing staff breaks To ensure the accurate
movement of the pendulous toothed and scaled bar, it is made to play through two clamps at
m m, a section of one of which is given in fig. IV. No. 2.

The weights etc. remain the same as inthe quadrant wood-tester. The dimensions of
the box itsdlf, on which the construction rests, are, however, much smaller, say about one foot
long by half a foot broad and deep.

The specific gravity and weight of a cubio foot of the wood under test may be ascertain-
ed by the use of balance scales, which may be either on the patent letrer principle, or of any
other construction that may be preferred.  As has already been remarked, the 5 testing sticks
would be equal to Vsth or » th of a cubic foot according to the square adopted, and therefore the
same experimental gaffs can. be used for this purpose either before or after they have been
subjected to the test, and the ascertained weight has only to be multiplied by 20 or 10,
in order to give the actual weight of a cubio foot. Only perfectly dry woods should be
weighted, for woods are often very hygroscopic, and hence are heavier in. a damp than in a
dry atmosphere. .

A knowledge of the degree of expansion which timber undergoes during the rainy sea-
son, or when otherwise exposed to wet, is of great practical importance. It would not, there-
fore/be out of place to try experimentsin this direction also and for this purpose X have
devised a wood-expander.

The wood-gjepunder, fig. I 11., consists of a narréw enameled iron vessel, about \\ feet long
by 1£ inches deep and wide, tothebottom of which are fixed 3 glamps (aaa). The central one
ought to be three plated, J and the upper part of all three should be made to close and open by
means of a hinge, so that the wood-gtaff may be property -inserted. It would also be a
much better plan not to allow the gaff to rest at all at the bottom of the vessel, but to insert it
in the manné shewn in No. 2 of fig. Il11. A cap &) termin-itiug in a neeile (indicator) is
fixed to the end of the daff, and the indicator will play along a brass scale (c).* As the wood
ther efore expand*, it will move the cap and needle, which will indicate the degree of expansion
in millimetres, or such other measure as it may be found convenient to adopt in the scale.

The experimental wood-staff should « be cut transversely, and not longitudinally, and
should beinserted into the clamps while perfectly dry. Experiments of this kind could, there-
fore, hardly be carried out in India during the rainy season, but would have to be doue
during the hot dry seasou, or the experimental staff would have to be subjected to artificial
heat until perfectly dry. The water must be very carefully poured into the vessel ; so as not
tp disarrange the position of the wood, and should heat be required for the experiment, to
produce expansion in warm water,§ the two bricks at dd and the three lampse e e might be
used. Fig.Ill.No. 3, shews the vessdl as seen from above.

* In order to prevent Ihe wheel snapping backwards, it might be well to have the projecting nut of the wheel
(y) constructed OL the ILprlnuple of a ratchet-wheel (a) (see Fig. V. No. 3), with a catch which would fit iuto
the teeth of the wheel.

. fIntig!l. only 18 degrees have by mistake been indicated, but there ought to be 45 degrees, each of which
be divided again into 5 or It) equal portions, if really required.

-1 This is done to enable wood-staffsof shorter length (say only half a foot) to be fixed to the middle-clamp,
in pJace of ttie damp at the extreme end. The degree of expansion in this case would, of course, have to be
doubled so :is to make the lesults conform to the normal Iength of one foot.
tit | AF 8 atem)iae e a5 the logs would experience in tropical climates if exposed to the sun after a
IaIIoIrain.tor contraction and expansion very rapidly take place according to the more or less sudden down-pour
ot rain, alternating with suii-shiue.
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It is clenr fliat apiece of wood, only afoot long, will SIOTT only asmall amrmnt of ex-
pansion, and that if the wood bo very hard, the expanson will be almost im[> ei-wjitible. To
ensure more ncoliruto readings, therefore, and to make the instrument more sea&ibie to the
changes in expansion, the construction at fig. 111. No. 4, will beuseful. Here the indicator a
is not fixed to the wood itedlf, but ie attached to theend of ti horizontal moTSabte brass bar
b b, wliich tan be fixed by ascrew {ri. Tlietriangle {tl) serves to facilitate tlie insertion of
the indicator and its end piece a right ungleu with tlie espeiitneutnl (rood-staff | think it
would dso be well, if in this case a small biiasa cap were fixed to the end of tlie wood-gaff, as
it would ensure greater awiuraoy in movement, The sMJe heie is not straight,, but forms »
circle-segment, of which the centre of the radius restsin tlie nut at the bnse of the indicator.
'Thisinstrument willbB workod in pwoiedy theMITHO mmm-; g« 11t S press i+ b iPig. 111. No.

1, the only diliereuce between the two being tlidt the indicator is plftued at rlght angles to tho
end of tho -wood-gtal by puahiug the horizontal niovoable braiis bur until it tuauhea the wood.
The slightest change iii the lixpunsmi ul His ivuni in the direction of the end [ijese which
touehee the iudientor will then be shewn in an exaggerated degree UJOU the sorto, oud will thus
render the readings vrry >nsy,

Tlie whole of the wood-testing® appuratns as above explained can be eonstraotod in such
a manner as to ndrait of its being taken to pieoee after Tire ijivd ti seporate pnrt* stored into
the drawer (fig, I. 1) destined for them. Thiswould form asmall portable bos of only about
1J to 2 feet square or oblong.

A general description of the timber and the results? of tho experiments made might be
most advantageously drawn up at tlie hend-cju;irters ailive (it Calcutta by one and the Kumo
officer, for it is obvious that iu the feoe of the present vagueness ami uncertainty of terms for
fivtuii, n'lire, colour, texture, density, hiirdoess and cleavage, no uniformity can be looked for,
unless a strict terminology isintroduced. Tlieterms as used by dibinefc-makers, etc., with
which | am however, quite unacquainted, might possibly be used for this purpose.

i.—Preservation and tcej/iwj of woed-»peciuieaa.

Although collections of woods possibly exist in every Conservator's office, | think stiek
collections ure not ninde upon tiny uniform plan, and that the shape and sizes of the vrood speci-
mens vary very much. The plan which | submitis, if | con-wily understand, already in
foree in France,* and would | believe be pteferaUe to tlie one t*opted in ludin, according to
uliii'li large pit-tea or rather parts of logs are selected for these collections.

A log upward* of three leet in girth muy give lour sections, each complete in iisaf, show-
ing heart-wood, sap wood and bark ; or only two sections if it is below throe feet in girth, while
o legof very small girth would give only u single piece. A log mav In: aut into complete
spedmens fov a wood culluution, somewhat in the manner shewu iu the subj >iud sketches.
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The specimens thus obtained are represented below. (The corresponding proportions
to the above sections are not taken into account.)
The dark-coloured pieces in the trans-
ALl ORI | BT verse sectionsWpresent the wood  speci-
mens wMah hive'Wen cut out of the log;
while the spamw left white represent the
pieces which would be rejected. These
might, however, be used for other experi-
mental purposes, or lie put uaida, marked
LITRMIY with met ill Nos., and exposed with the
Piey. 3 P 2 adj<-a of ascertaining the extent to winoh
insects would attack them injuriously.
For this purpose al such rejected pieces
may be piled up indiscriminately. | htiva
oil on observed, how Bo/trichi and "dther
xylophagnus beetles select precisely tho
ainie [)eighilile kinds of wouda out of
such piles with astounding sagacity, wiliilo
AT ATO VRNV TV TNV ONAA known durable woorls remain pitfectly
EL untoue ted. The linrdness of wood doesiiot
however, give the key to the cause of such
selection, for even very hard woods are subject to the ravagesof these insects, more especidly if
they are composad ol coarse, bony, vaseuhir bundles surrounded | medullitry cells. However,
the degree in whiuh the eama wood is destro3'ed by them is apparently very variable in vari-
ous climates. Min a wood durable in a very dry country, may bejust the reverse in a damp
one.  Therefore, experiments of thia kind would be more reliable if carried out in a davip-
cltuds
If a uniform Iength of wood specimens were adopted, say, for example, 9 inohea, or a foot
long, by mi inch or less thick, the width, answering to the girlli ol the log, may vary to any
ext'-iit, without interfering with the uniformity of tho wood specimens themselves, A wi'ltk
of 3 feet would correspond with a girth of L8 foet, but it is tnoro probable that such a thick-
ness of stem would ritrely, if ever, bo required, nud tliiit the ovi-rags extreme width of wood
specimeree> might be reduced to from 2 to 21 feet, corresponding with a girth of from 12 to 15
fttt of thu original log.
Tim advantages of having the wood-specimens cut to Buch a mxe and shape are ohietty
the following:—
(1) The I»ok-shape thus adopted would suit admirably for a collection of woods, aud
would give it rather tho appearanceof u. library.
(2) Tho ipeumraa vould take op vury little space without detrncting in any wny from
the requirements uowssury for a subsequent complete study of their structure, eta
(3.) If these specimens are, as is often utsouatom in Europe, poliaiwd on one Interal
side and along all tlie edges (but tlie lower one), the nature of the polish they take may be
clearly shewn.
\Vli- thi r the bark should be left on the pieces or not, is a matter of some practical im-
portance, but if it is of a sappy nature, it will ah rink to a very great degree. It is aso well-

while others foil df while still on the living tree, or during the process of drying, aud cannot
be k opt ou the Bpeoimeu except by means of pegs,

A printed lub stating the current No. oi the head-quarters office with the number of the
Conservator's offleg, as also the soientiiiij and native namua of the Lresa, with notes relating to
locality and soil, etc., might be pasted outside on the IIP[)LT righthaud corner.

It would k) well to cut small SKUJ timbers below a font in girl.li lengthwise into halves,
and to polish outs Imif, Wving tlie other hal' jilain. It may dso be tbund desirable to keep
such small specimensin u sepurute cabinet with narrow shelvoa divided into suuill compart-
meuts.

In order to ninKc the collection still more useful, It would be advisable not to coufiue it
to one, or a iW gicdiiicnis of Bsh "kind of wood, but to Imv« as many as would ba neausaery
rot distribution aud exchange with other Institutions. Each Conservator should aso have
f’t his offit® aucuuplete set of the woods of his province, with tho botanical specimens belong-
'@ to it; while u double set (one for systematic, tiif utlii-r fur Jir;n'tiu;il tirrungutnaut and for
tl(l« general use oftlic pubMo) may be found muessary @ the head-quarters offica of the Porari

"prtwenti  possbly ~° another double set may be placed at'tito disposal of the Aoeretury
ot blato. In urdm- to secure » Ivw gpnre sets for distribution, the lqgs from whieb these %"=
wouldl IS cut waulid ﬁ: |I nave obwvw in

some Indian wood f_n_-;i-:u_ll.u.-tl.i.'ri-t pl’OE) '.'Z”-'I ) tO%Feet il’? Ién fa' a S'ng|e
specimen. that logs a little shorter than this have been used
22 »
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The cabinets In which these wood specimens are to he kept may of course be constructed
varioudy according to taste, but they should always be 2 J or 3 feet deep, and be made so that
they can be closed when not in use.  Woods cannot be poisoned like plants without destroy-
ing their appearance, and, therefore, special arrangements are required to prevent not only
cockroaches and other insects from destroying the labels, but also to prevent wood boring
beetles from attacking the specimens themselves. To do this effectually, | would recommend
camphor being kept in an open bottle with a narrow mouth, so asto prevent itstoo rapid volati-
zation. To prevent white ants from attacking the specimens, poisoned pasteboards may be
placed under thelegs of the cabinet—the boards being an inch broader than tHfe legs them-
Bdves. | have found this to be the only means by which | have been able effectually
to keep out these destrictive insects.  The pieces of pastebosinl, of a coarse and thick consis-
tence, should be soaked for a whole night in a powerful solution of corrosve sublimate, or
better still in arsenic (say about atable spoon full to a tumbler full of spirits of wine). They
must also be whipped occasionally to remove the dust that may accumulate on them.
Another method would be to place a zinc-plate at the bottom of the case, with thick projeot-
ing, rounded and polished edges, and to have the stands of the case also of metal.

The cogt of conserving such a collection of woods, including the cabinets, would in my
opinion not exceed, even at the head-quarters office, Us. 300 per annum; but as carpenters
are indispensable for carrying out the work, an additional outlay for establishment would be
required. .

L edves, flowersand fruits, belonging to the wood specimens, would, of course, be kept in
a separate cabinet, and would form the forester's herbarium.

§ 5—Difficulties of carrying out the above system, and some of its direct advantages.

Simple as the carrying out of such a scheme as that proposed in the preoeding chapters,
would appear to be, there are certain difficulties which cannot be easily overcome. From the
nature of the work it is clear, that the most responsible task rests entirely with the provincial’
heads of the Forest Department. When they are botanists, or have only a general know-
ledge of botanical matters, the work will go on smoothly, but when they are not botanists,
the work will, | fear, be encumbered with many difficulties which can only be gradually
removed by their mastering the more common trees. Proper control and instruction from
head-quarters will no doubt spread botanical knowledge most effectually amongst foresters in
the provinces. But to understand the soil-question in all itsbearingsis such a difficult matter,
that errorsin this direction cannot always be avoided ; still a knowledge of its principal rudi-
ments may and must be expected from the forester. Hence the very bass for a correot
under standing of the forests of a district (the key to which would be afforded by the rational
forest survey) is involved in such a network of difficulties that even a trained botanist
would not always find the means for unravelling them.

On the other hand, the direct advantagesto be derived from the collection and testing of
woods would not only be that theforesters under such a system would be obliged to make
themselves (although slowly yet steadily and progressively) acquainted with the treesin their
districts and with the quality of their timbers, but it would be a great assstanceto the Con-
servators to have their local collections examined and named at_the head-quarters office ;.
while the officers at head-quarters would themselves acquire not only a more extended know-
ledge of the trees and timbers over the whole empire, but would be able to rely upon theresults
attained, which at present they can hardly do. Add to this the thorough knowledge of Indian
timbers one may be able to acquire from the perusal of such a collection of correctly named
specimens, and the facility which would be afforded to the public generally to select such
timbers as are most useful and best adapted for carpentry, engineering, turning dyeuo* — etc,
and the importance of having a general collection of woods in the capital of India callhot bé
denied.

The head of the Forest Department would also be enabled to exercise a strict control not
only over the working of the system itsalf, but also over the greater or lesser abilitiesin this
direction ofhis subordinates in the provinces, for any serious mistakes in the selection aud
collection of woods in one province would, in most coses, soon be detected at the head-quarters
office by contradictory reports from other provinces.

And in addition to this there are the probable advantages which foresters may derive in
matters of timber plantations, after they have correctly recognised by direct experiments the
influence of subsoil and climate upon the quality of timber, and the shape of the trees them-
selves. They would learn to know the substrata that produce crooked or straight stems or
that produce heavier or lighter timber, and could thus modd the quality and shape of the trees
at their will.

In England the value of such a collection of correctly named woods, especially if accom-
panied by a record of the results derived from the experiments made for testiug their strength
and quality, would soon be fully appreciated, and the requirements of the timber market
would beincreased. But thereis dill'another field open to forest industry : if we could ob-
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tain a similar knowledge of the quality and natural requirements of other tropical trees in
America (more especially in Brazil, Central America, and Mexico), and also of those in Aus-
tralia and tropical Africa, afield of no little importance would be opened up. We should then
be enabled to select the most valuable and suitable timber trees for our plantations, and stock
desert tracts of India with such dry country trees as may be most suitable for them.

The more direct information which a forester would derive from such a system hardly
requires explanation. A forest herbarium containing specimens of woody and other useful
plantsis indigpensable to a forester in India, because he is placed under very different circum-
stancesto a European foreser (and in the higher grades, foresters in Europe are highly
scientific men). A European forester hastodeal at the outside with 400 speoies of woody plants,
amongst which such ambiguous creeping things are included as Salix herbacea, etc., plants
which an Indian forester would hardly ever accept as woody plants. But of these 400 speoies,
barely 200 come within his direct observation, and besides this, his work is made easy by the
numer ous publications relating to these subjects. '

The total number of woody plants in India (such at least asdeserve the name of shrub)
is hardly below from 7000 to 8000 speoies, and selecting from these such as may strictly be
classed among trees, there still remain about 4000 (or | dare say 5000) species. A knowledge
of these alone would stamp aforester as a systematic botanist of some reputation. Let usturn
now to the local fores officer, slick asa Conservator of a province in India should be: how many

.species of woody plants lias he before him ? If we exclude N. W. India, the desert traots and
alluvial plains, I do not think thereis a province in which a fores officer hasnot to deal with
about 800 species of trees and possibly 1000 of other woody plants, climbers as well as shrubs.
Need | repeat that an Indian forester has a task before him, to properly master which he
necessarily requires a very large amount of botanical knowledge P To these difficulties is added
the necessity of working in any (even the rudest) botanical research with the knife and
magnifier, without which he could not get on satisfactorily with his work.

It would possibly be a much better plan, if some of the foresters who shew themselves
interested in, and competent to undertake praotical botanical researches, were allowed to devote
their time exclusively to this and related branches of forestry ; and their work would be greatly
samplified if each of them were placed over the respective botanical regions indicated in the
first part of thisreport (p. 21) and without reference to political divisions. Thus there would
be required only 3 or 4 botanical foresters, say one each for “Hindugan, the Himalayas, the
Xhasya hills and eastern Bengal, and Burma (possibly including Malaoea).* The operations
connected with timber-plantations would profit greatly under the direction of these Officers
whose field-experience would be guided by scientific principles, and many violations of the
most smple natural laws would thus be prevented ; while the strictly practical forester would
have Ids timereserved for the execution of his more direct duties.

B.—AUXILIARY BRANCH.

1.—Climatology”

| would have passed over this subject altogether, as one generally understood, had it not
occurred tomethat our knowledge of the climatology of many partsof India is still .very imper-
fect, and in no way equal to the requirements of forestry and of ti*p acclimatization of plants
generally. Theoutlines given here areonly general with special reference to forest operations
in tropical India.

To obtain a clear insight into the climatology of a country with reference to its vegetation,
itis not absolutely necessary to have such eaborate meteorological tables as are usually kept
at observatories. There are. however, two extremes, where more careful detailsare imperative,
viz. in those countries and elevations, where the temperature reaches freezing point, and again
where excessive heat and dryness are so great as to prove highly injuriousto vegetable growth.
Tropical plants cannot endure such a great degree of temperature within certain ex-
tremes, like temperate plants, and, asarule, thedlightest change in the hygrometrical state of
the atmosphere affects them greatly. This explains why many tropical trees of low lands, if
shade-loving hygroclimatics, may ascend into damp regions of consderable elevation, while
tropical xeroclimaticsdo soin alesser degree, for instance, in the Tibetan high lauds; acrossng
of thetwo conditions would, in most cases, imply certain death to both. Such considerations
are of importance in the-acclimatization of plants. It would be a great mistake, for instance, to
try to plant an apple tree or avineina damp climate, even if the elevation gives a temper-
ature corresponding with that of the natural habitat of the tree.

.+ Theplainsand other poor or desert districts, like Scinde, Tibet, etc., do not require the services of special
botanical foresters, but might be attached to the adjoining botanical regions.

t An excellent essay on Indian climate will be found in Drs. Hooker and Thomson's introduction to their
Flora Indicap. 74, et sqg. For elementary education either Sir J. Herschel's Meteorology, or Thompson's
Introduction to Meteorology may be used.
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' 1. Mohiure—Thales, the most ancient philosopher of Europe, propounded in Greece thd
doctrine that water isthe origin of all organic beings—a truth which even modern philosophy
can-nat shake in its principles. It is, therefore, excusable, if | put moisture at the head of
factors, although temperature, light and all their consequences are almost inseparable from it.

M oisture affects vegetation in various shapes, viz., visible or invisiblevapoursin the atmos-
phere, such as fogs, dew, etc., or in the shape of water, such asrain or enow. For practical
purposes the observations mlght be reduced to :

(1) The reading of the hygrometer at three periods of the day, viz., just before sunrise,
at noon (or rather at 1 P. M.) and after sunset.

(2) Theinspection of the gauge, in order to ascertain the amount'of rainfall (only once
aday). Theinformation derived will necessarily be only approximate, for gauges at small
distances from one another will often givevery different results.  To equalize such uncertainty
the number of rainy days and observations of the clouds must be recorded.

(3) The notice of thefreguency of rain, fog and dew.

These three points will diffice for the hygrometrical reguirements of tropical forestry.

. 2. Temperature—The thermometrical readings will have to be taken synchronoudy

with the hygrometrical readings, but it is highly necessary also to record the maximum and

minimum of the day. Besides this, observations of clouds and haze will be useful, as they mo-

derate the temperature consderably. Clouds intercept the' dflar rays during the day and

produce coolness, while during the night they intercept the radiation of insolated heat, and,
retard the cooling of the atmosphere.  Cloudy climates, therefore, have comparatively cool

days but warm nights. | think that three ciphers are quite sufficient for our purposes to

indicate the state of the sky, viz. .

0. Clear, or only with few clouds.

1. Cloudy, more or less, from £ to J of the sky.

2. Cloudy all over, or atleast more than half.

If clouds alternate with clear sky, which takes place chiefly during the rainy season, it
might be expressed by 0' x 1 or 0' x 2, asthe case may be. .

The change from the'cold to the hot season, in excessive tropical climates, is usually very
sudden, so much so, that we can readily fix the commencement of the hot weather
within a few days. Thisrapid change is chiefly due to the shedding of the leaves of the
trees, by which act the evaporation as well asthe precipitation of moisture isso quickly dimin-
ished asto become sensible even to a superficial observer. In an evergreen forest, or in
regions well socked with evergreens, such is not the case, and here the hygrometrical
changesare more gradual and regular. The commencement of the hot season greatly depends
upon the amount of rainfall of the foregoing rainy season, and sets iu earlier if the
rainfall during that period was moderate; but on impermeable exposed drata trees always
shed their leaves earlier. The immediate cause of leafshedding is, in temperate climates,
attributed to the action of cold,* but in the tropics, it appears to meto beintimately connected
with the supply of moisture, for otherwise we could not explain why the same tree on a ridge
should shed its leaves, while its neighbour a few fathoms below, in a moister situation, should
retain its foliage for weeks and even months longer.

The intensity of solar rays is asubject of interest to a tropical forester, because it affects
the growth of treesto a certain extent. Observations should therefor™ be taken with a black>
bulb thermometer congructed on the principle of a maximum thermometer. The intensity
of the solar raysin ther illuminating aswell asin their calorifying qualities, inver sely increases
with the density of the atmosphere; hence it happens that one may so easily catch a cold on
the summit of alofty mountain, if one seeks protection from the rays of the suu under thq
shade of trees.  *

3. Other factorswhich affect climate are especially wind and erpomire. Notes on the gen-
eral direction of the winds, etc., are, therefore, useful, always supposing that we also know- the
character of the tracts of land or waters over which these winds havetravelled, so asto enable
us to bring iuto account their heating or cooling, and their drying or moisteuing effects The
exposure of the statigu of observation should always be noted in the same way as its elevation.
If it is fredy exposed on a plain or at the bottom of a valley, it will be sufficient to use the
termsfreeor sheltered. )

AH these observations will have to be entered in tabular forms from which, after afew
years observation, a general diagnosis of the respective climates may be deduced.

e Dr. Inman (Proceed, of Liverpool Phil. Soc. 1844-46 p. 133, sqg.) and Dr. Lgd 'S .
of the MBaligiean BROt.SSoc. XX p.p13B330§Jqascatbe hbethact aof | eafldedatieddingdldonld ieh4 op & pyS by %
a greater oontractlon o* the half-dead spongy tissues of the petiole than of the tense cushion, and sd ruuturis
the cells. | think it more probable that expansion takes place instead of contraction, for water forms ™
most remarkable exception to the regular laws of expansion by heat. Water acquires its greatest densitv™ T
about 39.5 Fahr. Both heat above and cold below this point cause expansion. This anomalous expansion “of L !~
W productive of most important consequences in nature (see Toinlingon's Introduction to the study of Natdf

Philasopby).
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Form II.

Monthly Meteorol ogical Observationsat for the year
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The seasons should bo clearly defined, and the rainy and dry seasons (if marked) should
always b© taken as tlie principal divisons of the year. lu some countries (not ludiau)
two dry and two wet seasons succeed each other alternately. The hygrometrical observations
may be reduced to the degree of humidity (saturation = 1 or 100,) and entered as such in
the column allotted for this pugiose ia form 2 ; but the difference between the dry and wet bulb
thermometer alone would sufficiently answer tbe purpose. The remarks on dew, etc. can
only be very general. Daily moans of temperature aud humidity are in my opinion in-
aufficient for practical questions, and, therefore, the three periods of the day (applicable chiefly
to the plains and lower hills of India) should be kept separate, as is done iu form 2.

If it were possible to establish a series of observing stations in a net-work all over India,
even for a period of three or four years; and if the observations were made upon a uniform
plan, results could bo obtained equally important to the forester and to the agriculturist.

The reduction of the meteorological results of the various stations to climatological zones
or districts, is. a very difficult task, if done properly, and it can only bo carried out with a
perfect knowledge of the physical and geologica conditions of the province itsdlf. It cannot be
based upon tbe annual meaus, but must be deduQod from the monthly nieaus with due con-
sideration of the extremes and seasons. Besides tlus the stations themselves would have to
be clussed first according to elevation and exposuro, and, of course, the lower stations with free
exposures would have to form the bass.

The subjoined schematic section of arange, about 3000 ft. high, supposed (for the sake of
simplicity) to run from N. to 8., thus giving E. aud W. exposures, may explain the points at

issue;
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Here LY will shew atolerably similar climate, but L*"! is sheltered in afternoon by the
ran™e and thus escapes the maxim urn-temperature which usually fals iu excessive climates
between 3 and 4 r. M. U'® will alsq resemble one _another, but V* may have a lower
temperature, while U* and TX* may have a climate similar to U*. TJ", although hypsome-
trically alower station, will possibly shew a still lower temperature on account of its situation
in a deep sheltered valley. If the same range was composed of impermeable instead of
permeable strata, as here Bupposed, the result of both, if oompared titter w, would" difle
greatly. g

§ 2—Sail.

This factor has been already sufficiently treated of in the first part of this report, and .
remains for me only to add some general remarks connected with it. .

1. Chemical composition of mil.—A forester can possibly do little in this direction,*
beyond consulting a professona chemical man in al cases where he suspects that
the chemical composition has produced a certain change in the vegetation. Chemical analysis
indicates but incompletely the fertility of soil, for it gives only the proportion, but not the de-
gree of solubility of the compounds. We must, moreover, dismiss tho idea that any species
is absolutely restricted to a substratum of a certain chemica quality, but still it would be
wrong to neglect this question altogether. Neglect of the chemica character of the substra-
tum is only too often the cause of failure in tree plantations in India whiuh is caused either
directly, by planting trees where the substratum is diametrically opposed to their requirements,

* However, ho should be generally acquainted with the principles of chemisiry and be able to detect
himsdlf the more prevalent and important compositions, nuob an lim>tone, silei. etc. Gormen Forwjt-liieratiire
comprises books on il istryvadapted to Forestry: bat | am not acquainted with a nmSar En*Inh one  For
elementary instruction the following nilg/ be ussful to tlie Forest**;—Henry lloscoe, Eeaom in Elementary
Chemiatry. laebig® Familiar letters on Chemistry and Johnston, Instructions for tho analysis of soils.
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or indirectly, by planting them on unfavourable sites which allow their growth, but not the na-
tural devdlopment, of which they might otherwise be capable.  Sofar asour knowledge of the
influence of chemical composition upon wild vegetation extends, we have only the fact before
usthat certain chemical eements act injurioudy upon certain plants, while to others they are
a necessity.  The substances which especially influence vegetable growth are lime, silica,
alumina, common salt, sal-amoniac, alkalies, and possbly iron (in laterite), and still more so (as
Schleiden has pointed out) water. Theinfluence of these (water excepted) only becomes con-
spicuous, if present in large quantities and distributed over a large tract of land. The above
named ingredients in connection with a greater or lesser degree of permeability, will form the
bass of all questionsin forestry relating to soil. Perennial, and more especially woody, vegeta-
tion ismore affected by thesethan herbaceous growth; but a change through decomposition may
produce apparent exceptions which are not alwayseasy to understand.* Then we have before
usthe fact that by far the greater number of plants mayf grow on aimost every substratum,
without being peculiar toit, or being permanently settled on it. Hence .it is difficult
to a mathematically trained mind to conceive the practical importance of this' ques
tion, which is not so much concerned "ith the possbility of making a plant grow
on a certain-soil, as with the prevalence of the plant and the healthiness or luxuriance of its
growth on such a soil, on a peculiar soil, as in its prevalence or better growth on
such soil.  Thesoil quedtion is, in my opinion, of great importance to a practical forester.

For ingancethe" sra" (acacia catechu) tree occursin Burma on alluvium, is found sparingly
on dlicious sandstone and forms whole forests in good condition on calcareous sandstone: the
natural lesson to be learnt from such a distribution would be'to plant sha on calcaredus sand-
stone, but not on alluvium, although it may, and really does, grow on it. According to Dr.

Brandis, the sal-tree grows best oir permeable (coarse-grained P) sandstone; if we wish there-
foreto have fine-grown sal-timber we should sdect such a subgratum as just named.
Or takethe case of the Eng tree, which | found growing plentifully on laterite, sparingly on giff
clay, and calcareous sandstone, but more especially on its ferrugineous decompositions, whilea
few trees were observed orucalcareous alluvium resting on a bed of quartz gravel. It would be
very doubtful whether Eng planted on degp alluvium, would succeed there, and if it did
grow, it would in a short time lose its power of bearing seeds, and would not, if Ieft alone, be
ableto maintain itsdf.

Unfortunately botanistsin India, much to thedisadvantage of science, have utterly neg-
lected this, and generally-the whole soil-question. Climate and geological sructure are related
to one ancther to an extent* which till requires to beexplained. -Under such unfavourable
circumgances we have in future to look to the Indian foreser for the eucidation of the sub-
ject. A wide fidd it is that soreads itself out before him, one full of interest and practical use-
fulness. The scientific spirit which has developed itsef amongs foresters in several parts of
India, leaves little doubt that we shall soon be as familiar in India with silica, limestone, etc
loving plants, as people are in Europe, and we shall then discontinue establishing timber
plantations on a priori unfavourable subgrata.

Garden and arable soil possess the wonderful quality of absorbing and fixing just those ele-
ments most important to plant-life, viz. potash, ammonia, phosphorio acid, and silicic anhydride.
Bain issthe principal if not solefertilizer in nature; it containsbesides salts, small quantities of the
above named substances so necessary for themetamorphosisof otherwiseinsoluble salts in the soil,

* An ingtructive field for illustration of this subject is the calcareous sandstone formation of the Prome district
consisting probably of about 60 per cent. of silicaand 35 per cent, of carbonate of lime. When in its natural state
it is an impermeable rock, bearing chiefly lime-lovingtrees of stunted growth, but the same when decomposed  loses
all carbonate of lime and becomes a coarse highly peimeablgj siliceous sandstone, bearing silica and lime-fovinff
trees according tothe degree of decomposition. The confused distribution of tree-vegetation in such a distriet
can easily be imagined, but is quite explainable. T

f We cultivate numerous species in our gardens under soil-conditions often diametrically opposed to their
natural habits; and theygrow,. but every gardener is aware of the number of species that lie yea:ly Tos& or which
die Duit, ARG THy Tt Wil roften oy yeaiss, ftimasParamivegf tisat-ndt tliméte biit_sofl s thecause of théir decav -

# | will adduce only a single example to illustrate this. The climate of Sindh has always been looked uon
as abnormal, when compared, for instance, with that of L ower Bengal. We come across more such dry districts on
the continent often perfectly surrounded by damp regions, such as Prome and Ava, and certain parts of lower
Siam. Even in the tndian Archipelago we find the Eastern parts of ‘Java drier than the Westerlt, and Balie
Lombok, Sumbawa, and Timor, excessvely dry. Dry winds from Australia are said to causethis, but this cannof
be the case. If however we consult the geology of these countries, we find that they consist chlefly of calcareous
strata, and the problem therefore approaches solution.

Dr. Brandls?_‘ Rahi-map of India (Ocean nghway for October, 1872,) has brought to light the curious fact that
the rainless regions of India by no means stand iu direct connection with prevailing air-currents, but form so to
Bay centres round which zones of increasing humidity are concentrically placed. The moisture of the s w
winds may really be abgorbed by the high Nilghiri hills and causethe dryness of the Hindostan arid centre buf
such would not explam the andlty of Smdh a chiefly calcareous and saline country. | think, therefore 'that
the absorbing qualities of salty soils and limestone and their great retentiveness of moisture must be brbught
into account here. Had Dr. Brandis extended his map eastwards, more such arid centres, from which hot wiRds
arise (with concentric moister zones) would have turned up in Burmah, Siam, and the ludiau éﬁhﬂel J
Capt. aiaury (Physical Geography of the sea) does not take such relations into account. -850
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and thus dissolves and returnsto the soil actually more crude nutriment for the plants than the
mtd vegetation reguires from it; hencetheincreasing fertility of fallow lands. The heaviest rain
cannot carry any condderable quantity of these down into the subsoil, except when in a
certain excess (which in nature probably never occurs). Diluted brown-coloured sewage
filtered through garden soil partswith nearly all its ammonia and potash and entirely loses its
phosphoric acid; it flows off in the form of a colourless and odourless, water. Soil purifies
water in the same way ascharcoal. It is quite different in the case of detritus of rocks, however
fine this may be. Herethe rain water charged with carbonic and nitric acid is not only per-
mitted to flow off unchanged, but it will even dissolve minute quantities of the rock particles
and carry them down in solution. If wefind a strictly calcareous plant growing on a pure
silicious soil, we have to remember such relations ; for although chemioal analysis may indicate
only vestiges of carbonate of [ime in this soil, the supply of the same substanoe by rain and
mist, may be as sufficient, asis the supply of it in the ocean for the construction of those
colossal coral-refsthat encirole so many islands.  Funnria, a little moss, is found frequently
growing on the plaster of walls, but still more so on recently burnt places, where it oocursso
regularly and copioudy'that it is called by the French la charbonniere. Several other mosses and
a few fungi, like Xylaria, grow actually on the pure charcoal of burnt trees, and equally vigor-
ously on brick masonry. Many so-called ammoniacal plants (chiefly weeds) grow abundantly
in places rich in ammonia, around human habitations, and grow vigorously and luxuriantly
there in the shade; but the same plants are seen still more copioudy on ruined pagodas,
houses, etc., and again along the sides of brick roads, here often reduced in size or of
meagre growth, but shealthy. The peepul tree grows almost on every soil, and is seen as
fredly, growing from the ruins of brick buildings and from the plaster of walls, as it is
on trees where alittle humus-soil originated by the decomposition of the bark, etc., is quite
aufficient for itsyoung growth. When we meet with such variation, we might get confused
and be tempted to rgect chemical aswell as physical influence, but if we carefully consder the
quality which all these supporting media have in common, viz, that of absorbingammonia and
nitric acid from the air and rain, we shall understand thereal cause.

2. Physical nature of substratum.—The surface soil is not of such importance for trees
as it is for herbaceous plants and, generally, for agricultural produce. Itis the subsoil or
rather substratum that is of essential importance. Nor can one with any certainty conolude
from a certain surface soil what the substratum is, more especially, where alluvial or
diluvial beds overlie strata of older rocks. For instance, a degp alluvial clay may chemically
and physically shew in two localities quite the same character, but the tree vegetation on
these localities may differ very greatly. By boring, however, it may soon be found that
whereas one locality has a thin layer of retentive plastic clay, the other has fine loose quartz-
sand beneath its subsoil; the former possibly calling swvamp forests into existence, while the
latter may bear savannah forests.

For present purposes we may class the various rocks*® in thefollowing! order.

(1) Igneous rocks, such as some greenstones, trachytes, granites, etc are closely allied
in their mineral composition to some metamor phic crystalline schists, as gneiss, mica d”jg, etc
Although scientifically inadmissible, | designate them indiscriminately as metamorphic for
the sake of brevity. The influence which these various rocks exercise has not yet been properly
studied within the tropics. The vegetation on suoh is regulated by the prevalence of certain
minerals which compose the rock and by the greater or lesser compactness and per meability.

The mechanical sructure of such rocks, whether they are composed of several minerals
in coarse grains or even crystals, like many granites, etc., or whether composed of miorocrysta-
line or of only a very few minerals shewing at the same time a more uuiform and compact
structure, * exercise a great influenoe upon the growth of trees. Exposure and the degree of
"humidity of the atmosphere along with the degree of light are the most powerful regulators
of vegetation in districts consisting only of suoh rocks. They are botanioally positive rooks, '
inasmuch as they produce the most varied vegetation with reference to species, although
the vegetation itself may sometimes be poor.

2. Sedimentary rocks, often differ a good deal in their relationship to the vegetatioa
from the former series of rocks, and are, to a certain degree, often much poorer in vegetative
forms. Amongst the sedimentary rooks are:

* Those desirous of making themselves more generally acquainted with rooks, will find the undermentioned
b«ok very useful, but, of course, rocks cannot be studied from a book alone

B. v. Cotta, Rocks classified and described, Lond., 1866. o

t | nave given here the names of only such rocks and formatlons which | have found to aneot
tree-vegetation in Indiamore or less. Frog the sequel it will become clear, that one and the same rock may
in different climates bear a vegetation wnich on comparison by no means agrees with what we expected.
Hence the necessity of studyingthe vegetation on the same rock in various countries and of making oneself
acquainted with the peculiarities of one and the same substratum under different clxmatological* conditions. An
arrangement of the various rocks into groups that have the same or a similar effect upon vegetation is, at least for
the present, simplééilmpossible.
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(1) Cdcareousrocks, such as limestones, dolomites, calcareous sandstones, etc

(2) Tufaand laterite formations, if ferruginous.

(3.) Silicious rocks, such as slicious sandstones, many conglomerates, etc.

(4.) Argillaceous rocks, such as dates, argillaceous shdes, etc

3. Detritusand soils.  The principa varieties may be :—

(1) Alluvid clays (glicious).

(2) Loams (more or less cacareous).

(3) Sands. '

(4.) Shingles, pebble-beds, etc., consisting of smaler or larger rolled stones.

(5.) Peat, bog and turf *

(6. Sdine strata, whether aluvia or rocky. These haveSquapecullarmflumce
upon vegetation, that they must be treated separately in all questions of soil.

It is natural that formations condsting of a single mineral, like limestone, quartz, etc,
or if of sedimentary and uniform character, like sand with a chemicdly poor oement, will
have reduced the vegetation growing on them to a minimum, athough this minimum may
conspicuoudy differ in quality. The limestone may have comparatively a gredter number
of peculiar foms than are found even on metamorphio rocks, and may thus be postive
in this respect, but the grand total of species growing on it may be negative, while, on‘the
other hand, the permeeble silicious sandstone of the Pegu Tomah has neither (or only avery'
few) peculiar forms, nor hasit alarger grand total of species, and is, therefore, like the deep
aluvium, decidedly negative iu al its productions, when compared, for instance, with the
Martaban hills (metamorphic).

Bocks that are mechanicdly very similar such as conglomerates, breoua, and coarse snd
stones, may resemble one another in the vegetation growing on them, while fine grained slicious
sandgtones posess aflora smilar to that found on aluvium, only richer in species and the
-plants of better growth. Here the amount of permesability and the chemica combination of the.
mineral congtituents are the causd factors. ,

The permeability of rocks, 0 often dluded to, isthe chief cause of the formetion of
aurface soil. | have (although scientificaly inadmissible) connected porosity, absorption, and
hygroscopicity, al under the general term permeable. Permeability, as understood here, is a
combination of porosity or hygroscopicity with chemica solability. Absence of the one or the
other of these qualities must result in greater or less sterility. Wherever | spesk of
permesble, | meen physically permesble or hygroscopic rocks. Prectically this generar
lization of permeability is useful, inasmuch as by such a process it becomes for in-
stance, explainable, why the growth of atreeon poor fine quartz sand, (mechanicdly permesble
but physically impermesble) and that on laterite and other impermeable rocks should be
so amilar or occasondly identioal. The difficulty in keeping the above mentioned scientific
terms apart, rests in the similarity of the qualities to one another, a similarity which however
exists, more in degree than in kind.

Thurman's scde is constructed on the principle that the products of decompostion are
either divided indefinitely or only to acertaindegree. Theformer he calls pelogeneous rocks,
because they form earthy, marly or clayey soils, while the latter are distinguished as psam

rocks, forming gravelly soils, such as quartz and other detritus forming rocks.  If
both these conditions are represented in the product of decomposition, the rocks are caled
pelopsammogeneous.  The following is a conspectus of his scheme :—

A—Pdogeneousrocks:—
Perpelio, like Oxford marl, Keuper-thon, pure loam, pure Kaolin, etc

Hemipdlio : cacareous marl.

Oligopdio : Jura-odo, basdt, porphyry.
H.—Psammogencomrocks:—

Perpsammio : quartz sand, sandy dolomites.

1
* 2. Hemipsammic : molasse, grauwacké, granular limestone.
3. Oligopsammio : certain gra'uites, grauwacké, flysoh, dolomite.

WN P

. 0.—Pelopsammogeneous rocks :__

Sandy loams, hemipdio porphyry rich in quartz, Kaolin, granites, etc.
According to the amount of detritus Which these rocks add to the soii, Thurman distin.
guiehes+—

% B %%%C O‘%Esandn OIOWMO \hemipelicandhemiDsamrniz

* This does not occur in India, at least not in the lower regions, and even those inthe alpine raHmi. rf.'ff
a good deal fromthe European. In their sead humuslayers (often up to i foot thick and domIm”~fea*
appear on trees, which nourish many epiphytic shrubs and herbs in damper dimes and at certain el&vaions'
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Practically however | hardly believe that the above distinctions can be adopted by the
foreger, and there are some difficulties in arranging the “aripus rocks in India according to
such a system. This difficulty is still increased in excessive tropical climates, where many
eugeogeneous rooks may be dysgeogeneous accor ding to the degree of atmospheric humidity
which prevails. For a practical understanding of influences of this nature, the subject may, |
think, -be greatly smplified, if the distinction of meohanical and physical permeability,*
as noted in former pages, ismade. According to thiswe would obtain the foIIowmg cons-
pectus which, in its principles, is the same asThuFPman S: b_

1. Permeable rocks (pelogenscns.)
Busly dmms or eugeog ) 2.‘1/%;“ ermeall:lle rocks (g;:lopeammogu&eous.)
' . a a oertain degree
. Noteasily decomposing, ordysgeogeneous. onl ro am NGOUS. egr

There are, however, certain cases, as, for example, some calcareous sahdstcffes, where the
rocks, although impermeable under certain circumstances, are comparatively easily deoom-
posed : this depends upon the component parts of the rock.

Amongst half permeable rodks we may include all those composed of per meable and imper -
meable constituents, the former of which will decompose iuto indefinitely divided particles (soil),
whilethelatter will remain unchanged in the shape of angular detritus or pebbles, asisthe case
with many granites, and schistose rocks, also with many coarse sands and conglomer ates, when
mixed with fine permeable soil or cement. These half permeable rocks and soils are the most
favourable to tree vegetation, especially if rich in alkalies; but if they are of a more silicious
or calcareous nature, as are’certain breccias, coarse sandstones, etc., they may bein the same
degreeinfertile and sterile. All depends here again upon the chemical nature of the cement.

The surface soil is of somewhat less importance to the forester, and is chiefly taken into
account, when plantations are formed. Here of course porosity has first to be consdered
and then chemical compostion and colour. The knowledge of the thickness of the surface
layer is also important, as upon this the shape and growth of trees depend. In heavy and
&iff soils seeds will not germinate, except at very small depths, probably never exceeding 2
inches on an average: but in very porous light soils, they may, as experience teaches us, ger-
minate under circumstances at a depth of 1to 1J feet. However, seeds as they are shed in
thejungles rarely become more than covered by earth, and this is chiefly effected by the
action of rain. Very minute seeds may become imbedded in the earth by heavy night
dews.

Far amore correct knowledge of .the qualities of surface soils, | must refer to the experi-
ments and scales of Schuebler,f which, if | am not mistaken, are generally adopted by agri-
culturists.

§ 3—Callecting and drying ofbotahical specimens.®

The collecting and drying of plantsis so smple that one must fedl surprised at finding
any of the forestersin India unacquainted with the process. Boys of 8 to 10 years age*
under my charge used to learn the art of drying pfantsin lessthan 21 hours time, and even
the Burmese peons who accompanied me on my travels required hardly more time. * | think
foresers in India ought all to be acgquainted with the process, so as to enable them to for-
ward proper specimens when they wish'to consult botanists as to the name of a pIant unknown

to them.

I will give afew hints, but these remarks are intended only for practical foresters, and
therefore refer only to trees and woody plants which (with a few exceptions such as arbo-
reous Euphorbias and mangroves) usually are of rather a dry nature, and therefore easy to
‘manage. | do not think it necessary to give instructions for drying orchids and other fleshy
or saline plants that are difficult to deal with. Those who wish to make themselves acquain-
ted with this process will find the necessary information in the books above cited.

For collecting plantsin tropical countries, the botanical tin-box is of little use. Accord-
ing to circumstances and climate, baskets covered with cool plantain or colocasa leaves, or
portfolios of paste-board, containing dryiug paper, are preferable. It is very convenient to
have a peon at hand, carrying such a portfolio,’or a pair of paste-boards, containing two or
three quires of paper. Many plants, such as bamboos, etc., especially during the hot season,
would not keep fresh up to the time of their arrival in camp, and must therefore be put as
soon as possible between paper. .

* Permegbiility can roughly be tested smply by dloning a drcp of water to fal on the rak ; the quicker
the drop disappears, the greater is the permeability.

t Schuebler, Grundsaetze der Agricultur-chemie. " .

\ | would refer ihose who wish to make themselves more intimately acquainted W|th the coIIectmg and dry«
ing of botanical specimens to:

G. Bentham s Outlines of Botany, and Oliver's First Book on Indian Botany. - -

Both these books are instructively and plainly written, especially the former, and the Iatter ought to be
intelligibleto every grade of forester, even to the more intelligent natives.



( 96 )

The forester should sdeot from ajtree or shrub leafy branches bearing either flowers or
fruit, or both, and have them cut to such szes asto fit into the drying paper with which he
issupplied. If the leaves of such a bough, asfor example those of teak, aretoo large, they
should be folded in according to his own taste within the sheet of paper, or some of them
might be put separately between another sheet of paper.

The usual way is to have a single folded sheet, in which the branch asit comes from the
tree should be laid flat between the fold. Th&eesingle sheets with the plantsin them should

' be put between two separate layers of two or three (or moreif the plant is very sappy) empty
sheets of blotting paper, one fitting into the other : alayer of suck empty paper alternating
with a single folded sheet containing the plants.

When thisis done the bundle of plants and papers should be put between two wooden
boards cut to size, and less than half an inch, in thickness, and bound together as tightly as
posshle by %ans of leather draps.  Such a pile should never be higher than 1 to 1J feet;

gndéll‘ the plants are very succulent, a small number should be pressad together in a ssparate
undle.

Every other day (or in the rainy season every day) the single shegtsand also the layers
should be replaced by other dry ones, and this should be done in the same way as if the
plants had just comein fresh. The changing of the paper should be continued until the
plants have become perfectly dry. The moist paper taken out from the bundle may be sread
out and dried in the sun or (if rainy weather prevails) over fires

When no blotting paper, wooden boards or sraps are at hand, old paper of any sort
epecially if of a coarse gout nature, may be used with two pieces of paste-board fastened
with strings and cords, or alarge sone might be put upon the bundle at night, which will
serve the same purpose more or less.

Those plants that are perfectly dry should be takenout from the pile, and placed be-
tween single sheets and the current No., native name if any, locality and date should be
added on a labd attached to, or lying besde, the branch. After being thus carefully ticket-
ed, they may be made up into bundles placed between two paste-boards and packed in the
usual way in grong paper or, to avoid their being Bpailt by wet during transt, they mlght
be packed in wax-cloth or tarpaulm and forwarded to head quarters

The further process of mounting, etc., and also the naming of the specimens, might best
be carried out in the Botanical garden, Caloutta.

IV—CONCLUSION,

In the above pages | have probably exceeded my ingructions and touched upon prac-
tical subjects which are not directly connected with my duty. But this has not been done
with any desre on my part to find fault, or to criticise existing defects real or supposed. |

. have only attempted to deduce from facts, in nature, such smple conclusons as 1 thought
might be ussful to foresers and more especially to those who may give to the physiology of
ants a part of ther time and attentior* Burmah is in this respect an especially ingtructive
d, and much of the richness of its Floraisto be attributed to the variety of sail it poss-
esses.  The monotonousalluvial plains, now for a great part covered Ry coarse grasses™and
comparatively valueless jungles, also open a wide figld for agricultural enterprise requiring
nothing but active hands to disolose the hidden treasures of the soil. Thousandsof hative’
darvein overcrowded India, or work under ciroumatanoes bordering on davery, and hundreds
emigrate to foreign countries or to plantations, while under a well orgauized system of colo_
nization, they might become independent cultivators in Burmah, where they would Drabablv
live as happy as the Mugh colonistsin Arracan, were it not for rel|g|ous and ‘cagte premdicef
But ingtead of active cultivators wandering into Pegu, the laud becomes overrun *mdre and
more with unscrupulous native traders of all sorts, and of servants, who are often nothing
but men rgected from regiments, and whose dealings can tend neither to the social nor the
moral improvement of the frolicsome but rather idle Burmans Whatever may be the future
prospects of Burmah, we may confidently expect that, as population increases, the proviuoe
will become one of the richest under the Government of India.

In concluding I may now be allowed to express my thanks to all in Pegu who have faci-
litated my laboursin their officdal or private capacity, and more particularly to Dr. Brandis*
Inspector- General of Forests, in whose company | travelled for a few monthsin Pegu, and
from whose writings, and knowledge of the country, | have derived much valuable informa-
tion. Equally grateful am | to Capt. W. J. Seaton, Conservator of Foredts in Burma, who
asssed me on every possible occason, and to all other forest officers whom | had theplea—

[ ]

* While preparing these sheets a prospectus of " Forstliche Flora von Dentschland u. Oestreich" bv D,
M. Willkom reached me. In this Dr. Willkom's view, with regard to the educational requirements of a forestd™
admirably coincides with my own when he says that the centre of graV|ty in forest matters restsin the« niivf,«—*
graphical relations and physiology of woody plants. puj togeo
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sure to meet in Pegu, more especially to Dr. W. Schlich, Messrs, W. C. Graham, J. Adamson,
A. M. Buchanan, N. Daly, and others. "While thuf assisted by the foresters, | have received
no small amount of encouragement from the local authorities, from Major-General A. Fytcho
C. S |.; Lieut.-Col. R. D. Ardagh, Lieut.-Col. H. N. Davies, Cal. C. A. MoMahon, Major
M. B. S. Lloyd-, Capt. W. C. Plant, Mr. W. B. Macrone, Lieut. C. A. Cresswdll, etc. Private
gentlemen have also taken an interest in my work, and amongst them Mr. E. Oates, Civil
Engineer at Thayet-myo, Oad Mr. Theobald of the Geological Survey, while my venerable old
friend, the Eev. Dr. F. Mason in Tonghoo, himsalf active in the Burmese Flora, and the
author of a book on the natural productions of Burmah, has alwaysbeen a kind and untiring
guide tome.

| have also to acknowledge the valuable geologioal information | have received, while
preparing the present report, from Dr. T. Oldham and Dr. F. Stoliczka of the Geological Sur-
vey ; and the disinterested assistance received from Dr. G. King, Superintendent of the
Botanical Gardens, Mr. A. O. Hume, C. B., and Mr. J. Geoghegan, 0. 8.



APPENDIX. A.

BURMESE FOREST-TREES

In submitting my list of Burmese forest trees, | will give a few explanatory remarks
thereon with the object of facilitating the proper understanding of the lists. These remarks
chiefly' refer to the value and spelling of native names of plants and to tliQ various abbrevia-
tions | have been compeled to mtroduce in order to bring this present report within a
reasonable compass.

Native names for plants and their value, etc. | would gladly have passed over the dis-
cusson of this subject, had it not been for the fact that, in spite of all warnings from
experienced men, there arestill very respectable botanists and practioal men, who look upon
native names for plants as something absolutely reliable. Some even believe that native
names are preferable to scientific ones, because the former are permanent and are not
altered from one day to Ancther, asisthe casein scienoe. The latter point is rather a severe
rebuke to botanists, and no doubt the continuous alteration of names by creating genera which
originates chiefly in narrow minded views unaided by field-experience, isa great drawback.
Unlike abgtract scienoes, Batauy, along with other branches of Natural History, is a progressive
study and there will naturally be alterations year after year. Not possessing a system that
will apply to all plants without exception, we have a continuous struggle with difficulties, of
which a practical man hashardly any idea.

Our systems, daborated as they are, serve only to assist usin the determination of
plants and to attempt their arrangement in what appear .to us to be natural groups.
Practice alone is, asin all other callings, the guidewhich teaches us the way towards a proper
under standing of the true affinities of plants.

But those who believe that native plant-names are preferable on account of their
stability, must know that they often gain nothing by knowing a plant only by its native
name. Take for ingtance the tree whioh the Burmese call pyiumd or pima, how many
names have they to learn, should they leave the country P In Bengal it it jfirul, in Canara,
n&li dasul, in Tamil, cadul| pua, in Malay, bungur or wungu, etc., etc.; and for all these we
have the name of Lagerstroem|aﬂosreg|nce Such a number of native synonyms is surely
not preferable to the one scientific name, even though that name may subsequently be
changed on account of new discoveries. Any one who has leisure can make a fair trial
for himsdf by studying in Balfour's timber-trees of India, the Burmese names for trees; he
will see into what confusion he will fall.

However there are exceptions which require explanation. The Burmese flora consists of
at least 4,000, if not 5,000, or more, species of plants. How very different is this number
for ingtance, in the Punjab. Herethe flora is comparatively scanty, and of this scarcely
more than, perhaps, 500 species, grow on the same square mile, and many tracts may be
found there on which only half that number is represented. A Punjabi has, therefore, only
a limited selection, and many a plant that would be consdered utterly valueless and not
deserving of a name iu Burma (because of there beiug so many similar plants of superior
quality there) is looked upon by him with avery different eye. The Punjabi, in order to
obtain his vegetables and firewood, has to traverse large tracts of land, and the scantiness of
the flora obliges him to make the best of everything. Such alife keeps him in activity and
makes him acquainted with all that adds to his comfort; while the indolent Burman or
Malay smokes or chews his betel and, in spite of his idleness, has the pleasure of making a
choice selection of what nature so prodigally offers to him. Hence the value of native
names in many countries and the discrepancy of opinions amongst Europeans as regards the
true value of native plant-names generally.

It follows that native names for plants are morereliablein countries that possess a
poor and scanty flora, than in rich tropical countries, such asthe Malay idands, Burma, etc.

In spite of sl these difficulties, | think that forest officers of the higher grades should
invariably be acquainted, not only with the scientific names, but also with the verna-
cular synonyms ot at least the trees of their respective provinces. With the aid of the former,
they can obtain scientific or literary information, while the latter will be indispensable in
their communication with native subordinates. They should keep in mind, however, that
such native names have only a local value, and they cannot thereforeexpect to make scenti& o
determinations from native names only.
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In thefollowing list of Burmese trees, | have recorded the Burmese names, but | cannot
hold myself responsible for the correctness of any of them. It will be observed that several,
often very contradictory, Burmese names occur under the same scientific name, and no doubt
some errors have dipped in, but | am unable to remedy the defects. This ought to be done
by persons resident in the country and well acquainted with the language. | have only
played the part of a collector of names, | had them written down by the Burmans themselves,
and submitted these afterwards to Capt. W. J. Seaton, Conservator of Forests, B. B., for
correction. In several cases, however, the corrected names differed so much from those
which | had receved by the men themseves, that | thought it useful to add (between
brackets) the latter as | heard them pronounoed. It is very possble that such names were
wrongly written by the man employed, and thus some misunderstanding may have arisen.
The English spelling of the Burmese names of this list, was, in accordance with the orders
of Government of February 1871, settled in consultation with Dr. Hunter. Theresult how-
ever is not satisfactory and in the Forest Flora it isintended to revert to the usual mode of
spelling. Burmaus have also often different names for.the same plant in different provinces ; for
instance, in the Pegu Yomah Bambusa albo-ciliata is universally called wapyu geley, while in
Martaban it is called wano® Wano& of the Pegu Yomah, however, is a perfectly distinot
climbing bamboo, which has nothing to do with the wanoé of Martaban.

Explanations of abbreviation*, etc. The following paragraphs will explain the arrangement
of the subjoined list,. as well as the abbreviations used in describing the condltlons of'
growth, &c.

(1) In thefirst column are noted the current numbers.

(2) The second column contains the scientific and the vernacular names. In cases
where | have found it absolutely necessary to change the Latin name of atree for reasons
which the new and generally acknowledged laws of nomenclature prescribe, the old name
is appended between brackets.

(3) The third column contains remarks on the distribution of such trees, their
natural requirements, etc. | have introduced only the more conspicuous uses and properties
of these trees, and | have given preference to such as are usually termed jungle-products, as
for example resins. To ensuie brevity without curtailing useful information, | have adopted
numerous abbreviations, and collected thes¢ into formulas. In doing so, a good deal of ver-
biage has been avoided. These formulas might, at first -eight, look somewhat indescribably
algebraic, but their solution is very simple.

(a.) Thefirst letter, L. or E., means only whether the treein question is a leaf-shedding or
evergreen tree; when | have not been able to determine this, | have inserted a query or some
other remark. TITeexponentsc, d.g A, or r., designate the season in which the leaf-shedding
takes place, viz. cold, dry, hot, or rainy season. It would perhaps have been better to in-
dicate the months by Roman numerals, but the shedding of leaves of one and the same tree
takes place at so variousperiods in different districts asnot to admit of any correctnessin this
respect. Another difficulty rests in the impossibility of always separating correctly ever-

" greens from leafshedders. Leaving alone the degree of moisture and its influence upon the
shedding of leaves, trees drop their leaves at various states of development; some are leaf-
less while without flower or fruit, others are so during flowering-time, others again shed their
leaves after the fruits have ripened. There isalso considerable uncertainty experienced in the
case of those trees which produce flower s at the same timethat they are flushed with new leaves.

(b.) The fraction which follows, hasreferenceto dimension and size of thetree. The
numerator indicates the general height of a tree, while the denominator gives us the Iength
of clear gsem and (+) the girth, usually taken at 4 to 5 feet above the ground.

(c) Then follows (between brackets) the distribution of the treein Burma (in an
extended sense) including all countries, from Ava and Chittagong- down to Tenasserirh and
the Andamans. The following abbreviations are-used here:—

A. = Ava.

Pr. = Prome.

C. = Chittagong.

Ar. = Arracan.

*P. = Pegu generaHy.

Ps. = Sittang zone of Pegu.

Pi. = Irrawaddi zone of Pegu.

[ff. = Martaban.

T. == TelLasserim.

An = Andamans.

me,\.. x I Bate dr antualljr onl art of

Qrmsh terr ory, the Prom d|¥Y|ct is marked by a %pXraIglett Avo « but as Ava is not

Amn. Ofl:zuiuu;[abﬁlnoﬁlaﬂ:.pat of Awa is mesut, for the ranges to the K. and W.are continuations of the
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In order to indicate the frequency or otherwise with whioh trees are met with, | have
adopted only 5 degrees, using the numericals 1 to 5 iu the form of exponents. They are—
1. Vey rare, if the tree has been met with only in a few, or in single, individuals.

2. Rare, if thetreeis of a dispersed and sporadic occurrence, although found at least
in 5 or 6 localities.

3. Frequently, if the tree occurs generally but only in few individuals.

4, Common, if the tree is generally distributed, but not forming a prevalent con-
stituent of forests.

5. Very common, if thetree occurs in large quantities, thus forming a conspicuous
part of the forests.

The concluding numerals, divided by, or preceded by Z (up to) indicates the hypso-
metrioal range. Sometimes when the upper or lower limits are unknown, they are indicated
by z (ascending to) or V (descending to). This concludes the formula of distribution.

The next information refersto .the soil-question. It isalways headed by SS. meaning
Substratum or soil. A very great number of treesgrow on all formations, but on some better
than on others. To express this | have adopted the mathematical sign of infiuity an inverted
8, QO, but at the same time added the substratum whioh the tree prefers or on whioh it
appearstogrow best. Such favourable substrata are indicated by italics. All saline soils are,
however, excluded, and it is only where the abbreviation for saline drata is specially added
that we may expect to find a tree growing also on saline grounds. Thus oo, Ca. S., means
on all formations, but growing best on calcareous compact sand-stone, but never on saline
grounds.

" The following abbreviations for subsoils and substrata only convey fragmentary infor-
mation. It is hardly necessary to remark here that the results arrived at by me, may here-
after proveto be subject to numerous modifications and even corrections.

= Saline, whether alluvial or rocky.

AII = Alluvium.

Dil. = Diluvium, including all diluvial deposits without special distinction such as

laterite, gravel, iff diluvial days, etc.

Lat. = Laterite of a vitrified cavernous nature, thus being impermeable.

Lat. p. = Laterite of a more permeable nature, like that of the Southern slopes of the

Pegu Yomah, and of many Malay islands.

Aren. = Arenaceous, including all the pebbly and gravelly soils, if the same are silicious.

Arg. = Stiff im”"meable clays, etc

Si. S Finegr”~Pd permeable silicious sandstone.

Ga.oS. Compact impermeable calcareous or rather marl-sandstone. '

Ga = Limestone.

Metam. = Includesall other rocks, abounding in alkaloids or basic acids, such as gra—

nites, syenites, etc., also schistose rocks, etc.

Thekind of foredt, in which the tree principally grows, is noted. The shade or light-
loving propensities of trees and other plants arean important, matter of congderation with
the forester and arboriculturigt in all questions of plantations. | have, therefore, also intro-
duced remarks thereon. However | can give only approximately accurate accounts of such
relations. They are indicated in the following way :

s. = Shade-loving.

L = Light-loving.

*. + /.= Moreor lessindifferent in this respect.

*. X | = Shadein rainy season, light in dry season (applicable more to shrubs, etc).

s Z. = Shade in .youth, light when full-grown (chiefly applicable to lofty, often leaf-
shedding trees growing in evergreen forests).

It is natural that of far the greater number of trees the particulars indicated above are
asyet unknown. The information given in this respect had to be restricted chiefly to those
trees, which | was mysdlf fortunate enough to meet with. To those collected by others
little could be added, besides the province in which they grow.

I will give here some of the formula as examples with a view to shew how they would
read, if put in words.

N I n-_ % 2000/ _ - _ H
L. %T)P—ltob {T *- 0 )- SS. =00 A leaf-shedding tree

(shedding leaves during cold season) 120 to 150 feet high with a clean stem of 80 to 100 feet
by 6 to 12 feet girth, occurring all over Burma from Ava and Chittagong down to Tenasserim,
also frequent on the Audamans, up to an elevation of 20U0 feet. Grows on all formations
except on saline grounds, but grows best on permeable silicious standstone.

o_89rB o - , .
E. 0 215 g (A.M.-T. 3000-50000. SS. - QO.



( v )

An evergreen tree, 80 to 90 feet high, with a clean stem of 40 to 45 feet by 7-to 8 feet
girth, occurringin Ava (but nowhere between) and from Martaban down to Tenasserim (but
not on the Andamans) at elevations from 3G00 to 5000 feet on all formations except saline
ones.

 oj=BqBralh.Propaz1stol) s — Ca B Dil>AL

A tree shedding its leaves during the hot season, 80 to 90 feet high, with a clean stem of

30 to 35 feet by 6 to 8 feet girth, occurring in Ava (frequency unknown), very common in

the Frome district, but rare in the Irrawaddi district of the Pegu Zone, at elevations up to

C%_E'?Oo_feet, grows best on compact calcareous standstone, but enters also the alluvium and
iluvium.

The remaining remarks refer to timber, the more conspicuous uses, etc. The weight of

a cubic foot and’theggeaglng weight of the timber are also occasionally given in a formula,

thus W. = 2—=£g—=—pd.* means, that a cubic foot of the timber weighs 59 to 61

Engl. pounds, and its breaking weight is 995 Engl. pound. The last figure denotes the
weight required to break a piece 4 feet long by 1 inch square, laid on supports 36 inch,
apart. Mogt of thisinformation is taken from Dr. Brandis List of Burmese timber trees
of 1862. Major Beddome's information on this subject refers only to Madras timber, and
cannot, therefore, beintroduced for Burmese trees.

Asregardstheterm " treg" although it may appear to be quite clear at first sight, | ex-
perienced difficulties on several occasons. For instance Fagraea racemosa and F. obocata
are usually termed trees, but | should call them " arboreous stem-clasping climber?," which
is a designation applicable also to many kinds of Ficvs. | have, however, followed in these
cases the current notion of foresters, and | did so also for thereason because such stem-clasping
trees, after they have suppressed the growth of their supporters, very often become sdf-
supporting and grow up into independent trees. The fig-trees (especially those of the section
Urostigmd) are independent trees in one locality, and stem-clasping climbersin another.
These latter go under the name of epiphytic ficus amongst foresters. On the other hand,
many shrubs, under favourable conditions, grow out into small trees, especially in damp
localities with rich soils. | have occasionally, but not always, introduced, and in my choice |
have selected the more interesting and curious species, especially if they belonged to families
which do not contain ordinarily trees, asfor example Composites, Acam/iacece, etc.

* | denate the aubic foat of unsessoned timbear by O» while ssasoned oneis fIRed thus Q'.
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LIST*

CF

BURMESE FOREST TREES.

Names.

Eemarks.

DILLENIACE.B.

Dillenia Ihdioa, L. (D. speoiosa, Thbg. Fl.
Sylv. Madr. t.103.)

Co@.
Id p**u.

Dillenia puloherrima, Kurz

Qlo¢

Pd u pin.

Dillenia aur.ea, 8m.

Dilleniaparviflora, Qriff.
cqeofeogs
~Lutinkto.
(Lingyo) S. K.

Dillenia pilosa, Roxb.

Dillenia ~cabrdla, Roxb.

|

30 — b0
SS S S, Metam. Moist upper
mixed forests along choungs. —s.—
Wood hard, brown, used occasionally for
house-building. D' =41 pd.

30 —40 e
o g Pr P — M* —1000).

SS=0a S Lat. Arg—Eng and low
sayannah and low forests, mixed dry F.

I

Wood, hard and strong, used for rice mills.
Q'=69pd.

I TV 1—6 OP - T. 2000 _
10 —SO+0—o0 -
30PQ). SS = Metam. Drier hi)l forests.

60 — 70

L* sr—g55 ¢ g —g & —T.—1000").
SS= AIL S & Metam. Mixed forests.
80 — 90 ) )

75— 50+g —9 (A" —10000 88 =

S S. Upper mixed forest*—1.—
Wood greyish, rather close-grained $nd
heavy.

40 — 50
Lh oo —7 (0 — 1000,

Wood uniformly brown, close-grained, rafher
heavy. A good wood, takesfine polish.

LY

* In thislist no other citations of hooks, Ac., are given, except a Aorli reference to &e plates of Beddome'.

" Flora Sylyatica" of the Madras Presidency, for brevity sake marked " FL Srlv. Madr. t.



( vi)
£ -]
d Bemarks.
Ez Names.
I 60 — 70
7 | Dillenia pentagyna, Roxb. Fl. Sylv. Madr|T# > TAAg P M > T _ 10001
t. 104 55= 008 8 Mixed forets—1—
@6@$S zim-bi-dri. Wood rather heavy, fibrousbut close-grained
and strong, greyish brown, striate.
Used for house postsin house building.
w=2=8
188 :
MAGNOLIACEJE.
8 | Talauma Babaniana, Hf. et Th. B..Iarge tree (T.)
9 | Talauma Candollei, BI. E. small tree (T.) -
10 { Magnolia sphenocarpa, Roxb. E. middling sized tree (G. P.)
11 [ Manglietia insignis, BL E. large tree (P\)
COOOE0000S
Toung sd kd.
12 [ Miohelia Champaca, L. B. jj-"55- (W—T.) SS = Metam. Ever-
0000y green forests—& —
Sakd Wood rather heavy, sapwood narrow, grey-
. ish, coarsely fibrous; heartwood blackish
dols brown, close-grained, striate, takes fine
polish.
Ran gd
nM
13 E. -7~ - (T. 55000-
llicium majus, Hf. et Th. )
ANOXACEJB.
14 | Bocagea dlliptioa, Hf. et Th. E. large tree (T.)
15 4 Alphonsea ventricosa, Hf. et Th. L. large tree (0. An.)
16 Alphonsea Iutea, Hf. et Th. L. |arge tree (A)
17 L.7largetree (M — T.)

Cananga odorata, Hf. et Th.
' nsdcd
Kri dép ném.




(i)

D .

Ezc’ Nanes. Remarks.

o

18 | Unona latifoKa, Ef. et Th. I}'—%o- (T.) Diy hill foregs

19 | Polyaltbia lateriflora, BI. A —="p—+T-16 (PB'-M'-1000-)
SS = Metam. Lat. p. Evergreen tropioal

C8(SC0008.50<5 forests—s.: 1—
) : Wood white, turning yellowish.
Texp kouk ptn.
20 Small tree. (PSM®—T Z 1.000). SS. =
Polyalthia nitida, Ef. et Th.. Metam., S S. Evergreen tropical forests
——

21 | Polyalthia Sumatrana (Guatteria—Miq.) |Tree (T.)

22 ! Polyalthia maorophylla, Ef. et Th. Tree and_shrub. (T — An® — 1000') SS.
= chloritiorocks, &0. Evergreen tropi-
cal forests—s—

23 | Polyalthia costata, Hf. et Th. Tree(T.)

24 | Polyalthia Jenkinsii, Ef. et Th. B o~ 257 (An® 10000 SS
= S S. Evergreen tropioal forests—s—

25 | Polyalthia suberosa, Bth. et Ef. L. little tree (M—T).

28 | Polyalthia cerasoides, Bth. et Ef. FI. Sylv,|L.smallfcree. (Pr.)

Madr. 1.1. Wood whitish, olose-grained, strong.
) 30— 40 . .
SS. = Meam. Evergreen tropioal
forests—s—
Wood white, fibrousbut rather olose-grained,
perishable.
Cult—L—
ult—s—
C20:% or @0‘3
A =d.
30 | Anona murioata, L. Littletree (T.)

Cult.—s—




( viii )
L~
E z" Namas. Remarks.
31 | Popowia Hefferi, Ef. et Tk small tifte (T.)
30 | Goniothalamus sesquipedalis, Ef. et Tk [E. tree (T.)

83 | Goniothalamus Griffithii, Ef. e Tk

34 | Orophea Brandisii, Ef. et Th.

85 | Mitrephora reticulata, Ef e Tk

36 ' Mitrephora tomentosa, Ef & Tk

37 | Mitrephora vandseflora, Kurz

89 | Miliusa velutina, Ef. e Th.
Madr. t. 37.

2005

Thd bat ki.

30 i Miliusa sclerocarpa, Kuvz

40 ‘Pheeanthus"ioicus, Kurz.

OAPPARIDE.E.

41 ' Capparis grandis, Ecyne.

¢ol 2%
Ko kwé.

FI. Sylv.

B. small tree (P°—1000) SS=Si S. Ever-
green tropical forets—s—

20-25
E =17+ 1= (P—10000SS=

Metani. Evergreen tropical forests—s—
Wood rather light, fibrousbut close-grained,
pale coloured and dotted.

Small tree (T.)

Tree (C)

th__4o—e! (P — M® —15000
20-25+3-5"7 * :
SS = S S Meim. Evergreen tropical
forests—s—

Wood light brown.

40 — 50 \
SS=w Lat p., Arg.

Low foreBts and lower mixed forests, rarely
in the upper ones—1.—

Wood grey, soft, rather heavy, fibrous but
close-grained. Used for poles of carts
and harrows, yokes, spear-shafts, oars, &c.
D=42pd.

40 5

ao‘_‘_—' (M’ - To m! —

30000 SS = Metam.  Uppermixed
foret.—1—

Wood rather heavy, fibrous, olose-grained,
soft, yellowish, turning brownish at ex-
posure.

Small tree (C. T.)

Ik~

! small tree (Pr. —500'). SS==Ca S
Lat. Dry forests—L—

Wood hard, close-grained, heavy and dura-
ble, good for burniug.




( x )
gg Names Remarks. .
[+
42 | Cratsava religiosa, Forst. Fl. Sylv. Madr.| I} = 50 — 60 (Pr' T.—500%). 88
=0aS Dryforeds—L—
200D Wood very hard.
Xdtdi,
VIOLACBJB.

47

Alsodeia longiracemosa, Kurz. (A. rocemo-
8a, Kf. et Th., non Mart.)

q‘SoooSoE
Ytt'thak pin.

qoSodof:
Yok the pda.

BIXINEJE.

Coohlogpermum Ghossypium, Dc.  FL Sylv.
* MzgéP.t. 171. '

BkaOrdlana, L. FL Sylv. Madr. t. 79.

Boé

Tht ptu.

800<5s
Thitin.

Soolopia Eoxbur ghii, Clog.
Flacourtia Sumatrana, Planch.

Flaoourtia ocataphracta, Boxb.

jat

N4 y« e

Ir 4% 2 (M» - 1000 0 SS = Metam.

Evergreen tropioal forests—s—
Wood rather light, yellowish white, turning
pale brown, fibrous but close-grained.

15 «= 20

L (Pr* — 500%). 88 =

OaS. Dry forests—1.—

Wood soft and only fit for firewood. Yields
agum, caled in Hindustan Kadira, a
subgtitute for tragaocanth.

20—25
"9—18+1—2
=AIL S S
Cult, and escaped.
Sapwood red, heart-wood pale coloured.
The orangered pulp furnishes the Ar-
notto dye or terra Ordlana.

B P_T—10000 SS

Small tree (T.)

Small tree (T.)

Lthto—s0—+F 725 (P -M - T -
3000') SS=00 S 8 Mixed and open
forets—1—

Wood rather heavy, brown, close-grained,

rather hard and brittle, takes a fine

polish.




Carrent
No.

Remarks.

sl

&2

555,

Flacourtia inermis, Boxb.

Flacourtia mollis, Hf. et Th.

Flacourtia sapida, Boxb.

spod
Ndyw epin.

Flacourtia rotundifolia, Clos.

yaongod
N&yw e p*n.

Gynocardia odorata, Boxb.

Hydnocar pus castaneus, Hf. et Th.

Hydnocar pus heterophyllus, BL

e
KM \au so.

Byparia csesa, J5.

PITTOSPOREIE.
Pittosporum ferrugineum, -4+7.

PoLYGALEJE.
Xanthophyllum flavescens, Boxb.

005@[
Thit pi«.

L°(M'—1000"). SS=Metam. Evergreen

tropical forets—s—
Wood red-brown, heavy, rather hard, of a

ggmaNhat unequal fibre, but closegrain-

Tree(T.)
25—30 _
L ig—i533—3 (P).SS=0as.
Bry forets—L—
15. ,
Pe—m — 5009 88 =

Serpentine.  Mixed foreds

Wood heavy, brown; close-grained, the heart-
W(IJOS(Jjq somewhat darker. Takes a fine
poli

- 50
*WAT*=|.t (*-20000. SS=
Metam. Evergreentr . forests—s—
Wood light brown, driat

E. middlesized tree (T.)

E _ J0j-50 M8 —T —
12" 20 +3-5_ Q:
10000- SS= Si S Mdam. Evegen
trop. forests
Wobd heavy, strong, close-grained, of short
{)lbre yellowish white turning light
rown.

an __ 0K
e g.f ¥ N (An'z 1000"). .SS=

S'S. Evergreen tropical foreds.

E. tree (T))

40 — 50
H—a0+6—38 O M —T—500)
SS = All. Metam. Swamp forets—s—
Wood rather heavy, close-grained, tolerably
oft, yellowish.

B o



(=)
L]
Eg Names. Remarks.
=
, 50 8D
68 | Xanthophyllum virens, Boxb. En96—3r24—% (0 - F - 2000 ).

69

61

63

oofg,

Tha pi G.
(Thit pyd) 8K.

Xanthophyllum glaucum, Wall.

008y

Thit pi u.

TAMARISCINKJE.

Tamarix Gallica, L.

HYPERICINEJE.

T'ridasmis formosa, Korth.

Tridesmis pruniflora, Kurz

o
Tin pi A
(Bay bya) SK.

Cratoxylonneriifolium {Hyperiewn—WaU.)| 2

dgos

Vepi &
(Bay bya) SK.

j Cratoxylon oameum {Hypericnm—Wall.

conbonccos
Sotmg ka le.

SS=SS Eveagen foreds—s—
Woad very hard and useful.

40 — 60
E. F—8+5—5 (P*—T An. — 500"
SS=All. Swamp forets—s—

Wood light but comparatively strong, white
and pinkish, soft, probably a valuable

wood for furniture, —-{T- *nyk~
100—Li v
E. small tree (A —P»—0). SS=Si

Aren. All.
vanahs.
Wood coarse-grained, reddish, good for fuel.

Eiver-banks and Tidal sa-

'20 — 25 A ”
8-15+1-2 ¢ - °)
S S, Evergreen tropical foreds.

Ix SS =

r =By 11000088

=Lat. Arg. Eng and Low forests—1.—

Wood rather heavy, fibrous but close-

grained, soft, pale reddish brown, rather

, perishable and soon attacked by xylo-
phages.

40— 50

X 45-56+2=3 (OAS-P*MS-T
-A 20000- SS=00 CaS. Si S. Metam.
Upper and lower mixed forests, dry
forets—1.—

Wood rather heavy, brown, close-grained,
rather soft. Used for building purposes,
ploughs, handles of chisels, hammersand
other utensils.

3

=& . m® — T 2000 —

30000. SS = Metam. Lat. Hill Eng
forests—1—

Wood rather heavy, brown or pale-brown,
with darker coloured heart-wood, fibrous
but close-grained, takes fine polish.




cooo&oo®
Toung thd le.

(i)
- Bemarks.
o Names,
b
o
GUTTIFERE.
. B 15_40—36_-1-_5??__5 (T cult)—a—
inia M ost L: : _ -
65 | Sarania Mangosiana, Exudes gamboge of inferior quality.
o&:mS
M kop.
- 40—50° __ Jr_an*inQo0">.
- TN L g—5
66 | Garcinia spedosa, Wall = Serpentine and chloritio rocks.
Evergreen tropical forets—s—
OC]_O‘] Wood Oniformly reddish brown, very
Pé 1d W heavy,close-"rained, in quality equal to
theAndamaibullet wood. Yields gam-
boge.
- (@ — T —1000).
67 | Garoinia cornea, L. SS=Meam. and Lafr. p. Evergreen
tropioal forests—s—
Wood brown or red-brown, heavy, of a coarse
unequal fibre, hard, rather close-grained.
Yields an inferior sort of gamboge.
E. (M® 3000 — 60000 SS = Metam.
68 | Garoinia anomala, Pi. «t Tr. Damp and drier hill-forests—s—
‘ Sapwood white, soft.  Yields inferior gam-
" boge.
i o ) _ E. tree (T.)
@0 | Garoinia Merguensis. Wight.
O PW-—T<
70 | Garaiiifl cowa, Roxb. 20000- SS ~ ® 7 Metam. Ever-
green trop. and moister upper mixed
conafoocd forets—s— o - . .
Tmragthrf le. Wood white, turning yellowisn, rather
. heavy, coarsdy fibrous, very perisha-
ble. Yidds inferior gamboge. ,D'=
42 pd.
= . 20-70___ (p An 2 1000).
1 | Garcinia Kycia, Bo. R «20-30%56 )

go- g g° Evergreen trop. and moister
upper-mixed foress—s— . . _.

Wood &c. as in former, and most probably
only a variety of it.




( xii

)

gé Names. Bomarks,
o - 30 — 35 '
72 | Garoinia succifolia, Kurz. B wv—1 31 (P*M —T—0)88

73

74

75

76

77

78

7

Garcinia dliptica, Wall.

00905eond

Tha nat tau.

Garciniadulcis{Xanthochymus—Roxb.)

QCOoS
Md tau.

Garcinia Roxburghii (Xanthochymus pieto-
rim, Boxb.) EL Sylv. Madr. t. 88.

ocsT
M«'do.

Oohxooarpus Siamensis [Calys.accion Sia-
mense. Miq.)

00C0S
T& Id p';.

Calophyllum spectabile, WiM.

0fs00000
P.mtdkd.

Calophyllom amoonuin, Wall,

Calophyllum polyanthutn, Wail.

= All. Swamp forests—s—

Wood white, turning yellowish white, ra-
ther heavy, coarsdy fibrous, very perish-
able. Yieldslittle and inferior gamboge.

EFofcl = @ w— 300,
S§ =S S. Metam. Evergreen tropical
forests—s—

Wood soft, white. Yields a superior quality
of gamboge.

80 — 40 s ;
0 —15+3—4 (A" —1000). S5
= S S and chloritiorocks. Evergreen
tropical forests—s—
Yields gamboge.

E.

40 — 50 2 118
BT CA—PM 2
40000. SS=Si S. Metam. Evergreen
tropical forests—s— .
Wood yellowish whitewith adarker coloured
lar ge heart-wood, turning pale yellowish
brown, rather heavy, fibrous but close-
grained, rather hard. Yields gamboge.

E 20 25 (Pr.M* —00- SS=Lat.;
Ca 8. Dryand Eng foreds.

50 — 60 9

. 25_30+4_ﬁ£(T An 10000

SS = chloritio and serpentine rocks.
Evergreen tropical forests—s—

Wood reddish brown, heavy and rather

close-grained. Good for magts, spars, &c¢

E

E. tree (T-)

E, -~ nfs5 @r3000 exo,
SS = Metam. Moiger hill forests—s—




( xiv )

81

82

86

No.

_lGurrent

Remarks.

Calophyllum inophyllum, L.

Ggood
Poug m' ak.
(Pong-nyet) S. K

Mesua farres, L.

‘ofedT
Grau gau.
(Gango) S. K

Mesua nervosa, Planch.

TERNSTRCEMIACEJE,

Anneslea fragrans, Wall.

Annedea monticola, Kurz

Temstroemia Japonica, 8. Z.

Terngré& mia Penahgiana, Choiv.

5Q__60 '
 B—3056—14 (T-An'-0). SS
= Aren. Beachjjingles—1.—
Wood reddish brown, broadly striate, rather
close-grained, heavy, a':=39pd. Good
for mats, spars, railway-deepers, machi-
nery, &c.

E

E. gyg o (0T — An* —1000/).

"20—30 %6~
SS = Metam. Si S.  Evergreen tropical
forets—s—

Wood reddish brown, the sap-wood of lighter

colour, close-grained, very heavy, hard,

much resembling Andaman bullet wood.

o = 69 ft. Suitable for machinery,

railway deepers, also for carpentry; used

chiefly for helves and handles of toal,

gun-sticks, &c.

E. tree (T.)
25 - . ;
SS=Lat. Eng and hill Engforess.

Wood 'paJebrown, rather heavy, close-grain-
ed, of a short fibre, hard and rather brit-
tle.

50 — 60
B e A G(M' a000 _ T0007),

SS = Metam, Drier hill and pine forests.

———

80 — 90
E 70 551 5_7(11[' 4000 _ 7000,

SS = Metam. Damp and drier hill-
forests—s—
B sy

30-°7F0+°6°=7(7-A".%>. gs
=S S, Serpentine and chloritio rocks.
Evergreen tropical forests—s—




( zv )
-
E.g Names. Bemarks.
6' -
87 Adinar%dra dasyantha, Korth E. = 30 — 40 (Pi’-T.—O) RS =
' ' "la—2042—4 ’
Lat. Arg. Low and Eng forests—L—

8b

90

91

92

93

BuiyaJaponioa, Thbg.; EL Sylv.Madr.t.92,

CCOOEC0050a5
Toting lak pak.
(Toung lepet) S. K.

Eurya Chinensis, B. Br.

Eurya serrata, BL

0cooScocSocS

Toung lak p«k,
' (Toung lepet) S. K.

Saurauja Punduana, Wall

Saurauja Boxburghii, Wall

Saurauja macrotricha, Kurz

Sohima Noronhae, Bwadit.

0w
Pin

00Scps
Thtt ya.

|E

15 25

{00, 7000/
(M" - -

SS = Metam. Drier hill forests—L—
Wood light, pinkisH-brown.

E-§:5RJ%QF7'dP601}nKDQ

SS = Metam. Drier hill and pine
forests—1.—

30 —40

S T T

3 P'M— Tz 20000-

?  SS=Metam. Lat. p. Tropioal evergreen

forests—s—
Wood heavy, red-brown, close-grained, and
brittle.

30—40 1 ,
5 _15+2 — (BI® 2000 — 3000').
SS = Metam. Evergreen tropioal forests
and damp hill-forests.—s.—
Wood soft, white.

30 — 40 5
"10—20+"'3—4 (/M T. 2000
60000. SS=Metam. Damp hill-forests
and tropioal evergreen forests—s—
Wood white, soft

E

Tree (AP).

60 — 70

. 4000'). SS = Metam. Lat Drier hill
and hill Eng forests—!.—

E




( zvi)

Opvon

Names,

Bemarks.

97

100

101

102

103

Sohima monticola, Eurz

Schima oblata, Eurz.

Pyrenaria seirata, Bl.

Pyrenaria ocamdlissflora, Eurz.

Pyrenaria diospyricarpa, Ears.

Camdlial ftrmrinitL™, P Champ.

DIFTBROCARPEJE.

Anisoptera odorata, Eurz

Anisoptera gla@&@m
Thth kd tu.

Dipterocarpus tubefculatus, Rozb.
%8oé
In pm.
(Eng or Bin) S. K.

EoL  2areo0-72000. ss

* = Metam. Drier hill-forests—L—

60— 70
e e —{FIT— T.23000/).

SS = Metam. Lat. p. Open forests, bill-
Eng and pine forests—1.—
Wood light brown.

E.

E. andl tree (TV,

. 25 —30
E. gIﬁbT-lal ra’. 2500-30000.
SS=Metam. Drier hill and pineforests.
— —

1525
. o——0—0——g(M». 6000— 72000- SS
= Metam. Drier hill-forests—s—

E. —2— /& (M3 3500 - 4000). SS =

Metam. Damp and drier hill-forests.
Wood soft, white.

It 20 ? 30 (T)

100 - 120 C by e
80_70+10 —12 . 0)
88 = Si S, Metam.  Evergreen tropical
forests—s:|.— '

Lol f Lo AR BT

Z2500"). SS=£rt*.Arg.CaS. Open
1chlefly Eng fiorests; dso dry forests,

Wood brown, with darker coloured heart-
wood, rather heavy, loose-grained. ' =
55 pd. Timber much esteemed by Bur~
mans, and used for house-posts, canoes,
planking, &o. Yields no wood-ail, but
the branches exude a clear yellow resin.




(

XVi |

)

Current
No.

Names,

Remarks.

106

107

108

109

Dipterooar pus leevis, Earn.

Dipterooarpus Hasseltli, Bl

Dipterocar pusturbinatus, Geertn.

Dipterocarpus obtusifolius. Teysm.

onpoémd
Kd nt in kok.

Dipter ocar pus pilosus, Roxb.

Dipterocarpus alatus, Roxb.

onpeliol

~Kdni in pi u.

T —10000- && = Metam.8i8.. Ever-
green tropical forests—s: 1—

Wood brown, very liable to decay, and
therefore Iittle used except for rafters
and planks, It is said to shrink very
much, and to last only for about 2 years.
Yields a superior quality of wood-ail in
large quantity, and also exudes a dirty
brown resin.

O B -y R

Lofty tree (T —An) SS=S S Moigt
and tropical forests—£: 1—

Le 150-200 1 Ar»PwsTIP

T 90— 120+ 15 — oM ATEM
T —0). SS = Metam. Si S. Ever-
green tropical forests—s: 1—

Wood brown, the narrow sapwood is of apalg

. colour,heavy, and rather close-grained, a
=55 pi_ Takes afine polish, and is used
for hou®e-building, house-posts, canoes,
planking, &c. Yields plenty of wood-oil.

, 70— 80 .
i — B} 2000, 68

= Lat, Aren. Eng and hill Eng forests.

L

Wood brown, of the quality of that of eng.

Ir

w (ArM°— T — 1000/). SS

= S S Meam. Evergreen tropical
forests—s: 1—

P

Le 150-200 (AT p. ¥ - T

A 90— 120 + 15 - 2% AT w o ME
— 0’). SS=S'S. Meam. Evergreen
tropical and moister upper mixed forests.
_S:l._'n

Wood dark-brown, heavy, fibrous, and rather
closzeéq1 ained; the sap-wood is coarse, of a
greyisn-brown color, and very liable to
deca?/, D' =38 pd. Of little use tut
employed in house-building, especially
for posts and in-door work; when ex-
posed to wet it soon decays. Canoes made
of it last only 3 to 4 years. Yidds
lenty of good wood-dibnd exudes a dirty

rOWD resin.




Names.

110 Dipterocaipusinsignia, Thw.

[l Diptérocarpus incanus Boxb.

112 Dipterocarpus costatus, Geertn.

113 Dipterocarpus angustifolius, W. -4.

114 Dipterocarpus gonopterus, Turcz

115 Parashorea stellata, Kurz?

so€onog|
Thm kd tu.

116 Shorea obtusa, Watt.

00Scps
Thit y<.
(PhtyaorTheya.) S. K

117 Shorea robusta, Gavin.

Fl. Sylv. Madr. t. 4.

118 Shorea nervosa, Kurs.

XVUl

)

'Remarks.

100 150
= (An» -0). SS=
AN g0-, 100+ 15 — 16
S'S. Moigter upper mixed forests, and
evergreen tropical forests—s: 1—

Wood yellowish, grey, rather coar sely fibrous,
close-grained, and rather heavy.

Largetree (C.) Yields, according to Box-
burgh, the largest proportion of best
wood-ail.

'free(C) Yields wood-ail.
Tree (0.) Yieldswood-oil.

0 — 50 .
I*oAWZFir=4 CIP-T-28000.
SS = Lat. Mdam. Hill Eng forets

—1.—

120 — 150
E. so—po39-—T§ (PB» M* — 1500).

SS=Metam. S'S.  Evergreen tropical
forests—s. 1—
Sap-wood, light brown.

70 —80
- APFrPM—T—
3 16 017 ¢
20000. SS = oo not p. Lat. Open

foress and hill Eng forets—1—
Wood brown, nebulous, rather coarse and
I|Ph_t, loose-grained. ¢ =57 pd. Value
of timber equal tothat of Eng, excellent
for tool-handles and planes, used also
for canoes, &0. Yieldsa whiteresin. -

Ir AP —1l~—

Wood heavy, greyish dark-brown, close-
grained, hard; thesap-wood of a some-
what paler colour, takesfine polish, br. w.
1308-1319 pd. The sal isin India the
most valued timber, and isused for beams
of gun-carriages, all parts of carts, hand-
%i €5, aFerches of waggons, poles &o.

nequalled for railway deepers, and valu-
able for engineering, ship and house-

building. Yields abundantly resin or
dammar.

Tree (T) Yieldsa pelucid yellowish resin.



( xix )

T
gzd Names, Remarks.
119 | Shorea floribunds, Kurz Tree (T.)
(Hopea-Wall Cat. 964.)
120 | Pentacme Siamensis, Kurz. ’z]_—o—%o_q%—r C*s»l-1P-T
-10007). SS.= Ca&?2i(i*.Aren. Open
wE38s and dry forests—L—
7njin. Wood dark or reddish brown, tough and

121

124

Hopea odorata, Roxb.

oofonfs
Thin kén

cnaly

Koung mu.

Hopea scaphula, Roxb.

Hopea gratissma, Wall.
Hopea Grriffithii, Kurz

Y atica lanceagfolia, Bl.

MALVAJE"E.

Kydia calycina, Roxb.

8903

Dwrfbot.

onecoofuon§
Kdlo po or U po.

SIS

hard, close-grained, very heavy D =
55 pd Said to be as durable as teak,
and usad in house-building, for bowsand
for avariety of other purposss. Yields
ared resn.

100 —120 8 s
B. 40—80+ LO— 15 (0. Ar" P° M°—
T —1000'). SS=SiS.Metam. Ever-

green tropical and moister upper mixed
forets—s—
Wood brown

= "gl‘—pd EspeanIy in use for

canoes and boats; prlzed for cart-whedls.
Boats constructed of thin an, said to lagt
for more than 20 years. Yields a yellow
resin.

heavy and cdosegrained.

Large tree (C — Ar.) Used for making
canoes.

Tree (T.)
Tree (T.)

Middle szed tree (G.) Thetshda or tshowa,
the product of thistree, is a strong smd-
ling amber-coloured resin (gum anime),
used by Brahmans in their temples
under the name of ghdind.

(Pr* P* —M* — 1000/,

SS=Ca8, S S, Meam.
mixed forets—stt 1—
Wood white, draight-grained, good for
house-building. Theliber yields fibre.

Dry and



S

COprrent

Names.

Bemarks.

127

131

132

133

Hibiscus tiliaceus'L.
0odoS
Thin pi.
(Thimban) S. K.

Hibiscus vulpinus, Ricdt.

goSo$:

Y » ak -vén.

Thespesia populnea, Corr.
EL Sylv. Madr. t 63,

Bombax Malabarioa, Be.
EL Sylv. Madr. t. 82.

conSoSnBay

Lak p4n or T* dwt.
(Lépén or didll) S. K.

Bombax insignia WtM.

Eriodendron orientale, Steud.

Dario zibethinue, L.

98

Du ytn.

1A

26— 80 .
Bs—trag—s @ —TA—0
SS = Sal. Tidal and beach foreds
—]—
The liber yields a strong fibre for cordage.

30 _ g °
156—304+8—5
10000- SS=Metam. SiS. Evergreen
tropical forets—s—

Wood white, turning pale-brown, rather
heavy, fibrous but cdosegrained, soft.
Might be used for house-posts and for
other in-door house-building purposes.
Theliber yieldsa strongfibrefor CQrdage

oaBpP.m.oT _

e ¥= % (.tan--0). ss
=Sal. Tidal and beach jungles—1.—

Wood pale reddish-brown to brown, even-
grained, strong, hard, and durable. Used
for cart-wheds, spokes, & ¢, and is good
for furniture, carpentry, &c. The Iiber
yields a grong fibrefor cordage.

60 — 80 . .

A 40-507 215 (O A —T An'—
3000). SS=00d0 A S8 Lea-
shedding forets—1.—

Wood Wwhite, turning yellowish white, very
light, coarsefibrous, loose-grained, brittle,
very perishable, takes no polish, D'=
28 pd. Used for coffing in Indiafor light
packing-boxes and fisherman's floats.
Cotton of seeds used for suffing pillows.
Yields the brown mdohi-ras resin.

80 -
00— wrrs AR T
8000/). SS =S S Uppea mixed
forets—1—
Wood asin former species.

60 80
L Zcsoro-12 (T ety
Wood light, good for toys. The cotton of
seeds used in the same way as that of
Bombax. Givesalsoaresn.

40 — 60 ,
T mowi—5 Mokt —Twilds),




Current
Ne.

. Names.

Remarks.

137

140

-

STERCULIACEJE.
Steroulia foetida, L.

coSfat

hi o pi u.

C00g0

Sopi &
(Shaw pyu) S. K

Sterculia urens, Roxb.

Sterculia versicolor, Wall.

Sterculia villosa, Roxb.

Steroulia ornata, Wall.

cogi5el
U owA
(Shaw wa) S. K.

Serculia fulgens, Wall.

Sterculia colorata, Roxb.

oaSccQS
Wak Il o.
(Wet shaw) S. K.

T 80 — 90

-" 70 -5078-10 P8P Me
2000'). SS=S 8, CaS. "Uppa mixed
forets—1.—

Wood yellowish, very light, coar sy fibrous,
and rather loose-grained, polish indiffer-
ent. Liber furnishes fibre. Exudes gum
resembling tragacantb. *

SS=S S, Metam. TJppe mixed forests. *

Wood‘«soft, spongy, loose-grained, and worth-
less, a =33 pd. Yidds a gum re
sembling tragacanth. Liber furnishes
fibre.

18
@)

h 60 ,.7o a

| /- M"S’;-Z:.E(A P»—T An” -
20000- SS= Meam. S 8  Upper
mixed forets—1—

Wood soft, reddish, fibrous. The liber is
made mogt readily into very strong and
durable ropes and is extensively used
as such by Burmese mahouts &c
Exudes gum.

50 — 80
T q—T 3_5(P’M'—T—3000').
SS=S S, CaS, Megam. Evergreen
forests, occasonally in hill dry forests.
—1—
Wood white, soft, fibrous. Liber very strong,
and used as above.  Exudes gum.

Lk

L" (A. T)).

30 — 50 .
T- 10_25+ 3_4 (API’ -T AN
30{)0 0 SS = oo Leaf-chedding foress
Liber yiedsfibre




Current
No.

Names.

Remarks.

141

142

143

144

145

146

147

148

149

fiteroulia seapbigera, Wall.

an — 120

Thi pi u piie

Seroulia longifolia, Vent.

Steredlia angustifolia, Boxb.

Sterculia campanulata, Wall.

Stereulia parviflora, Boxb.

Sterculia alata, Roxb.
(St. Eaynii, Bedd. FL Sylv. Madr. t. 230);

0598
Lak kop.
(Let-khok) S. K.

Heritiera littoralis, Dry.

o&cooSonyds

Pm \e kd nd so.

Heritiera minof; LamL

Heritiera macrophylla, Wall.

SS = Metam,, Si S, Lat p. Evergreen
tropical forests and moister upper mixed
forets—1—

Wood white, rather light, coarsdy fibrous,
loose-grained, perishable. liber yields
fibre.

Small tree (TP)
Middle-sized tree (T.)

20 — (P — M —1000").
SS=S S, Meam. Evergreen tropi-
cal forests—s. 1—

Wood white, coarsdy fibrous and rather
loosebut straight-grained, soft, very light
and perishable, takes polish. Exudes a

gum Tesombiing trEgEUBILL,

P2 (an'—0).

pra 0 (.M —TAr'—
1000 O-

SS = Metam. 8iS. Evergreen

tropical forests—s. 1—

Wood white, turning yellowish white, rather
light, coarsdy fibrous, perishable.

E g — ¢ —T—A'—0).

SS = Sal. Tidal forests—1—
Wood brown, rather light, and loose-

grained.
30 — 40
B.AI520+4-6 (¢ > ~ T An
—0). SS=4. Tida forets—1—

Wood brown, grong, tough and durable
W=-n :,_Qﬁ-spd. Used for boats, piles
lull

of bridges, house posts, rafters, &c.

E. (M.)




( xxii )
g .
J % Names. Remarks.
N . 60.--80 .
150 | Pterospermum semisagittatum, Boxb. E B S0F 35— G(A.U P*—T—2000").
o8 SS=009S S Leaf shedding, rardy
Jeogjleo ever green forests—sX1.—
NG ki e pi. Wood brown, close grained, heavy.
151 | Pterospermum acerifolium, Willd B. 50 —50 _¢a p_ 1 — 3000
osp ' : "20 — 5 +3—4 ’
8o0S SS = Meam. S S CaS Evergreen
@Oo0C0 05’ tropical and moister upper mixed forests.
——
Towng pak won. Wood brown, rather heavy, coarsdy fibrous,
strong, takes a fine polish.
. 40 — 50
152 | Pterospermum aodioides, Wall. B s 5 —— M—T An.—1000).
SS =S S, Metam. Evergreen tropi-
cal forests—s—
Wood exactly as that of above.
301 —
153 | Pterospermum fosoum, Korth. E'zO-zé+ 30_4(§I%_ o _s . SS
= Metam. Evergreen tropical foredts.
—-‘._—
Wood red-brown, rather heavy, coarsdy
fibrous, rather close grained, perishable.
154 | Pter ospennum lanoesefolium, Boxb. E(0.)
Wood grong, dose grained.
155 | Pterospermum suberifolium, Lank. E(T?)
30— 60
156 | Eriolcena Candolle, Wall. T 158U . 3-7<P8.M3_2000:
I,) SS= S £, Mdam, All. Mixed foress
! —L—
DwdVLy Sgpwood palebrown, the heart wood of a
beautiful brick-red oolour, close grained,
.I tough and dagic. D' = 47 pd. Used
for gun-stocks, paddlesand rice-pounders.
Dwane ‘9
157 B GTOTT—_—Z— (PM— T —1000'),

Médochia Indica, (Visenia-Houtt.)

|j&ptonybhia heteTOdita, Kurz.
{L. moacurroides, Bedd. FIl. Sylv. Madr;
t. 114)

Evergreen tropical forests—s—

E. email tree (T.)




( xxiv )

]
El Names. Remarks.

—0
158 | Guazuma tomentosa, H. B. K. B — (T. eult, — 0/).

EL Sylv. Madr. 1.107. [ Wood brown or light-brown, light and loose
grained, sreaked, coarsdly fibrous. Good
for furniture, packing oases, &o. The
young bark aboundsin muocilage used in
Mauritius for clarifying sugar.

TILIACEJE.
159 Small tree (T.) SS= Sal
Brownlowia peltata, Bth. .
2
AV _ .
160 E. ?—;I}g (OT.) SS=S Tidal foreds
Brownlowia elata, Boxb. —L—
25— 35 0. ss
| E.g—= (AL PPT-0r) oo
161 | Brownlowia lanceolata, Bth. 3=_T0Ty_ 3
—]1al. Tidal and mangrove foredts.
) ) Illk 100-120 S oaps _ My _ M
162 | Fentaoe Birmanica, Kurz. 70-75+5-9 ¢ M -1 -
1000). SS=d9 S, Mdan. EBEva-
b green tropical forests—s; 1—
) Wood white, turning red-brown by exposure
Kd thit M. toair, the rather heavy, close grained,
heart wood red. Used for boats, &c
Yieldsared resn.
. 60 — 70 2
163 | Berrya mollis, Wall. L =5 —7 (& M 500—2500/).
SS = Metam.,, S S. Hill Eng forests
0(750$: and drier upper mixed forests—1—
Pe wdn Wood red-brown. D' =56-62 pd. Much
R priced for axles, cart poles and ploughs,
(Pét wdn) SK. also for spear handles.
N 40 — 50 .
164 | Grewia microcos, L. E1tosTcI" AI- - T -
1000>). SS=oolat.p. Mois foress,
QOSCP : lower mixed and swamp for ests.—s*|.—
Mi at yd. Wood not used. D' = 51 pd.
(Myaya) S. K
N
165 | Qrewia calophylla, Kurz. e, 20730 (An' — 0’), 88 ==

*8—15+2—2%
S'S. Mois forets—s— .
Wood yellowish-grey, with a darker coloured
heart wood, rather coarsdy fibrous, light.




( xxv )

]
) N Remarks.
é\& ames.
166 | Grewia tevigata, Vhl E 0—30 QA PP — 7 —

167

168

169

170

171

172

173

174

175

176

Grewia Agatica, L.

Grewia dagtica, Royle.

ooneqs

Pin ta yo.

Echinocarpus sigun, BL

Eohinocar pus sterculiaceus, Bth.

ElBOcarpus Griffiths, Kurz.

Elseocar pus obtusus, BL

ElBOcarpus grandifolius, Kurz.

ElsBooarpus bracteatus, Kurz.

Elffiocarpus smplex, Kurz

ElaBocarpus grandiflorus, Gwi.

6 _10+1—1\
10000- SS=SiS.;AU. Mixed espe-
cially upper mixed forests.

Wood white, turning yellowish white, and
brownish, rather heavy, fibrousbut close-
grained, soft.

L" small tree (A P).

95- 30
Lk 5 (0P — M*1000 ~—

20000- SS = S S, Meam. Upper
mixed forets—L—

L" largetree (T.)

I? large tree (M' — T 3000 — 5000).
Pine forets—L—

E. small tree (T).

E E b_l’a“g — g (O. PN 10007,

SS=S S.; Metam. Evergreen tropi-
cal forests—s—

Wood whitish, turning yellowish white, ra-
ther light, dose-grained, soft, very pe-
rishable.

80 — &0

SS=S S, Metam. Evergreen tropical
forets—s—
Wood white, soft.

E. largetree (M — T).
E.tree (T.)

30 — 40 ,
=014 —¢ (M—1000). SS-

Metam. Evergreen tropical forests——g—
Wood white, soft.

E




( xxvi

)

§ Z‘-ﬁ Names. Remarks.
3
. 30—40 ' ] F
177 | Elaeocarpus floribundns, Bl E. 0—15¥3—3 (CM'—T £ 3000).
SS=Metam. Evergreen tropical forests.
178 | Eloeocarpus phatinliefolius, Eooh 8f Am. |" 25-30 pefl "+ Ra
' All.  Swamp-forets—s—
179 | Elroocarpus Wallichii (E. longifolius, Wall)| L, -—O-l-l—LlJ—(-D—38+3 of u3090,,.0. 33
o'lzﬂ_o$= = Metam.,, Lat.,, S S. Moigt and low
Wdso pén. foreds.
UJU“:UJ
B&-maw-pin.
180 | Elseocar pus Ganitrus, Hoxb. Large tree (0.)
40-50 .
Elseocarpus lacunosus, Wall —
181 p S E. 00— +3—4 (PidM —T 210007).
0j00Cc00S SS = Metam., S S.  Evergreen tropical
forests—s—
Boo ta lek.
20 .80
182 i Elseocarpus robustus, Roxb. R A . TAP°L |nnn \)
cmo@qé: SS=Metam.,, Glllorltlcrooksand serpen-
Taxx nfak/ tine. Evergreen tropical forests—s—
183 | Elaeocarpus stipularis, Bl Largetree (M —T.)
Lz, 20-80
i ia- Lescr " © - - .
184 | Erythroxylon Kunthianum, (Sethia-Wall)} i—10F2—3 (M* 6000 — - 72007).
SS = Meaam. Drier hill-forets—1.—
185 Erythro>°<y|on xnonogynum, Roxb. U small tree (P?).
186 | Erythroxylon cuneatum (Fiats cuneatalEp gmall tree (T.)
Wall. Cat. 4534. E. Burmanicum, Griff.)
MAL PIGHIACEJE.
187 | Hiptage arborea, Kurz DE_:J_-T?_;_ZIO (B £ 82007) BS =
me‘lmw& Ca 8. Dry and o?en forest:tf espe-

Toting Bit kd pan.

C|aIIy hill dry forests—!.




( xxvii )
-
Eg Names. Remarks.
GERANIACEJE. . _
20— 25
188 | Averrhoa Caxambola, L. E. Ty (P M-T - 00-

- 190

191

192

194

19%

CO0&GpS
Soung yd.

Averrhoa Bilimbi, Willd.

Pl. Sylv. Madr. 1.117.

coobiaps
Sawing z4.

Ruracex,
Evodia triphylla, DC.

Zanthoxylon Budrunga, DC.

oq s
M4 yd ndn.

Acronychia pedunculata, Mig.

Olycosmis aitrifolia Ldr.

Micromelum pubesoens, BL

onpodeof
Tdni M bo.

Limonia acidissma, L.

Buocpa)
Thihdidzd.

Cultivated only.
Wood dark-brown.

fe———s.*‘; 0P T.00 Sddom culti-

vated.

Tree (T))

50 — 60

SS = S S; Metam. Evergreen tropi-

cal 5a<n(i moister upper mixed forests.

Wood white, but by exposure soon turns
Kellow with a”slvery lustre; rather

eavy, close-grained, soft.

Lh

10 . _
s—g 5 OPA-0/). SS=

Si'S. Tropical forests.

E

E.T_—M;I_-—I%—U (0 FM® - T An -
I000"). S. S. = Metam. Si S, &c¢
Evergreen tropical foreds.

Wood yellowish white, turning brownish;
heavy, close-grained, of a fine fibre.

25- ’
1000"). SS=o00. S8 Evergreen

tropical forests—s— _
Wood yellowish white, rather heavy, fibrous,
but close-grained, soft..

1k tree (A).




Xxvm )

=4
3 Bemarks.
EZO Names.
15—25
196 | Murraya exotica, L. B. =B+ 153 (CP*M’—T An*-—
10000- SS=SiS.,Metam.,&0. Ever-
oo?é'o']: green tropical forests—s—
Wood heavy, white, close-grained. Fur-
Thé nap ké. nishes the Burman box-wood, used for
handles.
15— 20 .
197 | Murraya K oenigii, Spreng. E. I—+i—0 (C. Pi* —-1000"). 88

=SiS: Evergreen tropical forests—s—

198 | ClausenaWampi, Blaneo. Littletree (C.) Cult. only.

199 | Atalantia longispina, Kurz Littletree (P T.) SS=Sal. Tidal forets
Atalantia monophylla, Corr E. __20_—f (AT.—An*[F*--20007]

200 phylia, Lorr. 12+ | 3\V1

—0"). SS=? Rocky sea-coasts—1.—

Wood white or paleydlow, heavy, harg, ¢
very fine, close-grained, suitablefor oabi-
net work. A sort of box-wood.

Ancther larger szed variety with larger
leaves, grows frequently in the Pegu
Yomah, Evergreenfored, but | have no
flowers from whioh to digtinguish its
gpecies. It is probably a distinct species,
and is therefore placed between brackets
in the above formula.

25 — 30

. 201 | Citroa decumana, L. E 13 + 5 —¢ (T oult. only).
cgpodoisd
Sho»k tong o.

202 | Citrus hystrix, DC. B. little tree (M?. SS = Metam. Ever-

' green tropical forests
c§padq0d
Shook put.
. . 25— 30
Citrus aurantium, L? — -T-
203 | “itrus auranti B o—qr73—3A-T-0/). Cut
only.
204 | Citrus medica, L. E. small tree (P* —00- SS=SiS. Ever-

green tropical foreds.
Wood white, rather heavy, fibrousbut close-
grained, soft.




( xxix )

Current
No.

Names.

Eemarks.

207

210

21

Citrus nobilis, Lour.
Gopdi) COCIDEGPOH 0o
Shouk lein mo or Shoiik the-cho.
OE)C:JGpC)CpGg
Thdn ha yd shouk.

Feronia elephantum, Corr.
FL Sylv. Madr. 1.121.

9%

mr s

Man-

Aegle Marmelos, Corr. B _
FL Sylv; Madr. 1161.

9955]5
Op suit.

(Ok-shit) S. K

SIMARTJBACE-B.

Samadera Indioa, Geertn.

0O00DCS
Edthe.

Ailanthus malabaricus, DO.
FL Sylv. Madr. t., 123.

Picrasma Javanica, BL

Harrisonia Bennetii, IB. S. Th.
COJO5
T&pu pin.

E. -1i—?2—5—(A — T — 00- Frequently
cultivated.

Wood yellow, heavy, of an unegqual coarse
fibre, but dose-grained and rather hard.

Q 215A_1 3\0 Tt r\Pr-\/ D’? hv‘l‘vﬁ‘u‘l-’
N tE

—|—

Wood ydlowish white, rather heavy and
coarsdly fibrous, but close-grained and
hard. It takes afinepolish, yields agum
like gum arabio and also gives lac.

Th

30 — 40
'AI'Ahm“ A TE— Y (PrP —ild- &4 - P°
cult.) Dry foressP——
The wel-known bé8-tree.  Wood light-co-
loured, usually of an uniformly yellowish
white, or variegated with veins; heavy.
very close-grained, compact, hard and
very srong. |t takes a beautiful polish.

E. small tree (T.) Evergreen tropical foress.
B
Yields the Niepa bark of commerce.

AftrnmmmI th

Lr —pg—ps— (ts —ouu’). co=oio. iLver-
green tropical forests—s: 1—

Wood said to be usdless.  Exudes a reddish
resn.

E 40 — 50 rpl Ms __T A 8§,
A10—25+4—5K " LoAN
20000- 88 =Metam. S S. P Ever-
green tropical forets—s—
Wood yellowish white, amianthlike, fibrous,
rather light, close-grained, soft, perish-
« able

15_"/\ 4 %x O / —_
Dm(&l M =*0Q0,) SS=

CaS., Ca. Dry forets—L—




Current
No.

Nameea,

Remarks.

212

213

214

216

217

Balanites Eoxburglri, Planch.

OCENACEE,
Ochna luoida, Lamk.

§oopt
Yo 44 yé.

Oochna Wallichii, Planch.

. ﬁgsop:

Yo dovyi.

Ochna Andamanica, Kurz.

Oompbia Sumatrana, Jack.

BURSERACEE,
Garuga pinnate, Rowb.

Tl Sylv. Madr, ¢ 118.

yEqboé

Ghtn youk pi.

B8

Chin nop.

Bursera serrata, Wall
ODSOS
Thittpm.

0080S
Thsii pin.

Canarinm euphyllum, Kurz

I“emalltreé. (A-Pr - 1000). 88=
OaS. Dry forests—1—

1x email tree. (Pr. T.) SS=CaP

30— 50 1y 'R " 15QQ /).
I"‘m 25+3—5(P
S8 = Meiam., 8i 8., Lat. p- Evergreen

tropical forests—s—

Wood brown, heavy, brittle, closegralned
and of flezuous fibre.

tfemalltree. (An'-l000/). 88=Sig
" Obloritio rooks Moigter upper mixed
and tropical forets—B.—

A little tree (T.)

- 70-80 . —_m_

o=y~ E-T
30000- SS=Metam., Si 8.9 &0. Mixed
forets—1—

Wood greyish or yeIIOW|sh rather heavy,
coar sely fibrous but rather close-grained,
takes an |nd|fferent polish and is not

much used. D’=52pd. Bark good
for tanning.

80 — 90

Ik and E. (P — M —
20000- SS=Meam., SiS. Evergreen
tropical and moister upper mixed forests.
—sxl.—

Wood brown, turnmg red- brovvn heavy,
close-grained, of a somewhat unequal but
fine fibre, tolerably soft, and takesa fine
polish. Good for furniture, &o.

80— 90 Ao - _
50— 60+10—1% ( 00. 5=
51 S, chloritio rocks. Evergreen tropi-
cal forests—m»e—

E.




( xxxi )

Current
No.

Names.

Bemarks.

220

221

222

223

224

225

226

227

228

Canarium Goocineo-bractestum, Kurz

Canarium Benghalense, Boxb.

Mzriscez,

Méelia Azadirachta, L.
EL Sylv. Madr. t. 14.

oofcooo00 wodls
Thin-baw-th-ma K |

Mdlia Azedarach, L.
EL Sylv. Madr. 1.13'.

ool
Tami ka.

Melia Toozendan, S. Z. ?

CO0000Q0ds
Tau id makd.

Gipa_d baccifera, Mig.

Dysoxylon alliaceum, BL

Dysoxylon bineotariferum, (Gfuarea-Roxb.)

Sohizoohiton dysoxylifolium, Kurz

E. -~ (Arf — 1000/). SS=Si S. Ever-
green tropical forests—s—

E. large tree. (P Z 20000- SS=S EL
Tropical and moister upper mixed forests.

Wood pale-brown, rather light, coarsdy fi-
brous but rather close-grained, and takes
fine polish. Exudes a clear amber-co-
loured ver%/ pureresin which soon turns
hard and brittle resembling copal.

0—80 .

D.l I ATO?ff<A_|V_l(I(M)| >
SS=CaS Drie forests—1—

Wood very like mahogany; the sap-wood
small, rather coarse and whitish; the
heart-wood red-brown, heavy,, close-
grained, and when old often beautifully
mottled. Itishard and heavy, takes a
fine polish and is durable. It is good for
cart-wheels, furniture, and ordinary build-

. ing purposes, as well as for ship-build-
mg. The bark is bitter, and is used asa
substitute for quinine. The tree al%o
exudes a gum.

40 — 50
12 —-204+3—
Cultivated only.
Wood pale-brown or reddish, striate, rather
loose-grained, and light, and takesa fine
polish. It is good for furniture but
warps and splits.

Ay i lp7Miagn

»H2te5=i«7 -
Metam. Evergreen tropical forests—s.—

Wood white, of a silvery lustre, rather heavy

and coarsdy and somewhat unequally
firous; heart-wood brown and oft.

15—20
Ei—svr1—2W

Lk

y) (A—Tr" P'—1000").

60 — 7 X _
E. WL 5(1’! T—09 88=
Lat. p. Evergreen tropical forests—s—

50 — 60

E. ?

(C.)

Tree (M.}




(- xxxii )
et
S
—!
229 | Sehizoohiton grandiflorum.  (Diplotaxk- | E. T&;-NT Z(M'—-T-—IOOUJ)- 88
Wal.) = Meam. Evergren tropical foress
—— .
0080003 Wood paebroan, heavy, with ao irregu-
Thitka tong. larly coarse fibre but dose-grained, and
rather hard.
008anofs
Thtt U to.

231

23

&

Sandorioum Indioum, Cav.
FL Sylv. Matle. t. 319.

2060

Tk to.

Aglaia Chittaganga, Miq

Aglaia edulis, A. Gray.
Aglaia crasinervia, Kurt.

Aglaia argentes, 31'

Adlaia dliptioa, Bl.

Adglaia dligophylla, Miq.

Amooora Bohitnka, WA.
Fl. Sylv. Madr. 1132. -

0P §ad0005H

Thit nf or than thét ki.

. 5080
E. - 80F6—7 (Ps — T 2 10009
SS = Mdaxn,, Lat. p. Evergreen tro-
pical forets—s—
Woad dark-brownish grey,-hard and heavy.
Employed for carts, boat-building, &o.

E.

— 'i'A n'-—

§—15 +2-3 UM
10000. iVAm. S S. Chloritio roks
Evergreen tropioal forets—s—

Wood palebrown, heavy, fibrous dose
grained, but perishable

Middling sized tree I T.)

'|E. tree (T)

E. tree (PS—10000. SS=SiS. Ever-
green tropical forets—s—

E. amall tree (T.)
E. amall tree (T.)

5 0

90— g (B*M'—T £ 3000/},
SS=Meam., S S, Lat. p. Evergreen
tropical forets—s— .
Wood white, turning palebrown, and
dreaked; the heart-wood being of a
darke colour. It is rather coarsdy
fibrous but dosegrained, takes a fine
polish, and is adapted for house-building
purposss The seeds yidd an oil. D'
= 80pd.

E.




( xxxiii )

N CALCUTT

Current
No.

Names.

Remarks.

238

240

T 241

242

243

244

244

246

Amooia cucullata, WA.

2068

Thttnf.

Walsura villosa, W. A.

il

Qio or Qio po.
(Jo or gyoben) S. &

Walsura robusta, Boxb.

. M

Ki o po.
(Joben) S K

Walsura hypoleuoa, Knrz

Walsura quinquejuga, (Heynea-Boxb.)

Walsura (Heynea) pubescens, Kurz

Carapa moluooenss, Lamk.

ofcooSey

Frn le ong.

‘Carapa obovata, Bl.

\(/C moluccensis, Bcdd. EL Sylv. Madr.
t. 136.)

ofe0od%y

F/n * ong.

Carapa oar nosula (Xylocarpus—Zoll.)

B. middliDg sized tree (P—M —0'). SS=
Sal?

Wood brown, rather hard and strong, but
not heavy. Adapted for house-buikiing,

30"‘ 50 (] !
s g (AP M —T50)
SS=LaL D|I. Eng and low forests

—1.—
Wood brown, heavy, coarsdy fibrous, but
close-grained and rather hard.

] i__nt

E'1""_25+3 5 (FEM —TAn'—07).

SS = Metam,, Lat. p., S S, &0. Ever-
green tropical forests—s—

40-50
Eyyi—p @&

Chloritio rocks.

forests—s—

—0%. 88=8i8.¢7,

Evergreen tropical

Tree (T.)

M —20007),

SS = Metam.; Si'S. Evergreen tropi-
cal forests—B.— .

30
Bgznr3— ®—

E. small tree (An® - 0'). SS= Sal. Lit-

toral forests—1—

B — ~—(OAf—T An*—

SS=Sal. Tidal forests—!.—

Wood pale or of a dark reddish-brown,
broadly streaked, not very close-grained,
but rather heavy and strong. D' = 47
pd. It isgood for handles of tools, hand-
spikes, helves, spokes, &c, and also for
house-posts. The fruits are used for
tanning. Thetree exudesadear brown-
ish brittle resin.

E. (Ar. — 0¥). SS = Sal. Tidal foress

0.




( xxxiv )

i
gﬁ Names. Remarks.
. . . 5Q 90 9 9
247 | Chickrassa tabularis, Juss. E. s—m—=— (CP -T AN -
_ oy - I o fr X
EL Sylv. Madr. t. 9, gOOOEQSSE =5% " Evergreen tropi-
cal forets—s—

248

240

250

251

$ 252

253

254

255

256

Trh md.

00906 C4)
Taw ym md.

Chickrassa velutina (Swietenia velutina,
Wall).

Cedrda Toona, Boxb.
EL Sylv. Madr. 1.10.

con®seuoodoncds
Toting d4 md or thit kd do.

Cedrda srrata, Boyle.

Cedrda multijuga, Kurz

conése
Touug da md.

Soymida febrifuga, A. Jim.
EL Sylv. Madr. t 8.

OLACINEJB.

Strombosa Javanica,2ft

Anaoolosa puberula, Kurz

Lepionurus sylvestris, BL

Flatea (Stemonurus) crasspes, Kurz

Wood light coloured, closegrained and
elegantly veined. It is employed for
furniture of various kinds and is usually
called Ghittagong wood. ¢/ = 24 pd.

L" (Pr* — F — 1000/). SS = Oa 8,
S S P Dry foreds, also upper mixed
forets—L—

80 — 100 '

W0 +6—T13 (& — M —1000).
SS=S S Metam. Evergreen tropical
forets—s—
Wood reddish, turningreddish-brown with
a dlvery lustre, soft, fibrous, coarse but
rather close-grained, a =28 pd. It
is good for furniture and for house-
building purposes &c, and exudes an
aromatioresin. ¢

Tree (A))

Ir

70 — 90 . -
E. m (PI! 1000 ‘). 88

S S Evergreen tropical forets—s—

12 17 2o gy =R

Wdod dull red, very durable and strong.
Good for indoor work. Thebark is a
febrifuge.

E. largetree (T.)

E. small tree. (An'—1000'). SS = SiS,

A4 ¥ GEUAVOEL WEWRIALE LOSMLE,— B, —=
E. small tree (T.)

— 80 '
g :—_"_-'1—_':"2"(1"’—1000’). BS=m

SIS. Evergreen trop:.c}l foreets,—p,—

El




( XXXV

)

Ez" Names. Remarks.

S

257 | Apodytes Andamanioa, Eurz E. littletree. (An* — 5000- S3 = Ser-
pentine and chloritio rocks. Evergreen
tropical forests—s—

. 30 40 '

258 | Gonooaryum Lobbianum, Kurz. E =3 » 73 (P*' — T — 5007),
SS = Metam. Lat. p. All. Evergreen
tropical and swamp-forests—a—

ILICINEME.
259 | |1ex Godayam, {Prinos-Eam.) 40 — 50 . s _m ,
yam, { ) E g—g0 5—=3 ™ -~ T —1000").
SS = Metam.; Lat. p. Evergreen tro-
pical forests—s—
Wood grey, rather heavy, fibrods, tough, and
rather close-grained.
. an

260 { Ilex daphnephylloides, Kurz.

SS = Metam. Damp hill-forests—s—
: . ) 50 — 60 .

261 | Daphniphyllum Himalayense, Muell-Arg. }E. 5 — 514 —¢ (M* 5000). SS=

Metam. Damp hill-forets—s—

CELABTBINE".

262 | Evonymus Javanicus, Bl. E. 0 1238 g Q(O.I£'- T—1000').
ca000S _Sif_lVlﬁ&”ﬂ. Evergreen tropical forests.
Wood rather heavy, pale-brown, turning
brown, soft, and of a fine close grain.

It is a good wood for furniture, &c

Souk. ]

263 E. IOV;I_M(P' — M* — 10007).

SS = Metam., Si S. Evergreen tropical
TR forests—s—

Evonymus gar cinioides, Roxb. Wood of a brown-yellowiskcolour, heavy,
coarsdly fibrous, rather close-grained,
and hard, but soon attacked by xylo-
phages.

8 — 12 .

264 | Evonymus sclerocarpus, Kurz. - B8

E, —3—_';—5—']-. (P’——IOOO’). SS

Evergreen tropical forests—s—
Wood white, soft, straight, findly fibrous, and
close-grained.




( xxxvi )

e
Ezd Names. Eemarks.
S
265 | Microtropis bivalvis, Wall E. small tree (T.)
- 60— 70
266 ; Kurrimia robusta, Eurz E.s5—20+v85—13 (OPS'M—T
1000'). 88 = Metam., Lat. p. Ever-
. CgSCOOOOS green tropical forests—s—
Kwe daub Wood brown, heavy, fibrous, close-grained
' and brittle.
30— 50
267 | Sphonodon celastrinus, Griff. *e 0 —SBF 5 —1 (P* — M* — 1000/),
8S=Meam. S S. Evergreen tropical
c@ocﬁ 9:15 5]5 forests—s—
M oiik op SlUt. Wood pale yellowish, heavy, of a coarse
(Myouk ok shit) S. K. unequal fibre, hard and rather brittle.
268 | Lophopetalum fimbriatum, Wight TreeM —T)
269 | LophopetalumWallichii (Prismatocarpuslit -T~h30 _520_+7e(3)_ 5 P- MY - T -
towdis, Wall.) 10000-—SS== Lat. Metam. Dil. Open
forets—1—
Wood white, turning pale brown, findy and
Mong taing pih. rather loosely-grained, hard, rather light,
. (Mding dein) S. E the annual rings very narrow, and the
heart-wood brown. W =—2_=A_T"2% 54
Recommended for furniture.
. . 35
270 | Lophopetalum floribundum, Wight. Tree 5 (T)
BHAMNEJE.
271 | Zizyphus rugosa, Lamk. Ik 20 (AP P
C@DO’S&S 1500/). s8=QO. Leaf-shedding forests.
Mf ouk Z.
. . i . 25 30.
272 | Zizyphus Jujuba, Laml: p'*';Jﬂﬁfi7, T_(A P P

o ML Sylv. Madr. 1.149.

&0é

Zlpm.

— T —1000/). 88 =0, Ca §. Leat-
shedding forets—L—

Sap-wood yellowish, heart-wood dark-brown,
fine and close-grained, strong and hard!
Good for cabinet-work. Gives good
charcoal. Bark good for tanning. Lac
isfound on it. .-




( xxxvii )

H
Em Names. Remarks.
& .
AMPELIDEJE.
273 | Leea sambucina, Willd. B. L.—l?e.-iih?—.(Ps:2 M® — T Z 20000-
00CO0S SS=Meam.,, S S. Evergreen tropi-
cal forets—s—
Kflak, Wood rather heavy, close-grained, soft, pale-
(Ka-let) S. K. . brown turning darker, with a slvery-
lustre; -the pith medullary, brown, small,
and soon attaoked by xylophages.
274

Leea compadtiflora, Kurz

275 | Leea staphylea, Roxb.

o0pgoizoSad

Thd ki d ne thén.

SAPINDACEJE.

276 | Schmieddia serrata, DC.

277 { AesculusAssamioa, Griff.

278 | Cupania regularis, Bl

279 | Gupaniaglabrata, (Sapindus—Wall.)

280 | Cupania fuscidula, Kurz

281-| ZoUingeria maorocarpa, Kurz.

ooSogoiod

Wk to* tit pra.

282 | Ratonia Lessertiana, Bth. et Hf.

E.z" i ST(M8 3000 — 40000- SS=
Metam. Drier hill-forests—s—

I 10 1F )

1T5A—L—L r (pA _ 2000/): SS
S 8., All. Mixed forets—1—

Pith medullary and very large; the outer

wood only 2 to 3 inches thick, of adark-
brown color, and close-grained.

E. Little tree. (C'Ar2 T — 0°+). SS = Sal.
Tidal-forests chiefly.

Largetree(T.)
E. middling-sized tree (T.)

25— 30 . ;

=S S.; Metam. Evergreen tropical
forets—s— ' '

E. small tree (T.)

50 — 80
D%—50+3—-6(Pr‘ £ 10000, 88
=CasS Mixed dry forests—!.—

30 —4¢, 1000, 89
E. me— (An® ~ 10007),

Chloritio and serpentine rooks Ever-
green tropical forests—s—




( xxxviii ")

el

gé Names. Eemarks.

L

283 | Eatonia adenophylla (Sapinduar-Wall.) « | E. 20;30 (T)

284 { Ratonia Sumatrana, Hf. et Bth. E. tree (P'* — 1000/). SS=Si S.; and
Metam. Evergreen tropical foreds.
_5‘—-

285 | Mildea xestophylla, Mig. E. tree (T)

286 | Hemigyrosa canesbens, Thw. E. middling sized tree (T.) Evergreen tro- .

EL Sylv. Madr. 1.151. pical forests _ _

Wood rather heavy, yellowish-white, cloud-
ed blackish. It is closegrained and
takes avery fine polish.

isanthes montana, B/ E a2 (P M®_20000- SS
287 | Lepisanthes montana, Bi, " B—20+1 v -V —
= Si S.; Metam., Lat. p. Evergreen,
trop|cal forets—s—
"Woad white, rather heavy, flbrousbut close
grained. Issoon attacked by xylophages.
. ) 6 --70
288 | Schleichera tiijuga, Wilhl e - ——APF—-T<L 3000’)
FL Sylv. Madr. t. 119 N—: o, 8+2
Sylv. Madr. t. 119, ss 00S 8. All leaf-shedding foress
@08 Wood brown very heavy, dosegramed dur-
Jo pm. able and takesfinepolish. D' = 70 pd.
(Gyo or kyo ben) S. K Used for cart-wheds, the teeth of har-
rows, the pestles of ail-mills, &c. Exudes
ayellowish resin, and gives also lac.
289 | Sapindusverticillatus, (Sct/talia—Roxb.) | Littletree (PM — T An® — 00. ' SS =
'Sal. Tidal foreds.
. . . c 5_30Q e BT
290 | Sapindus rubiginosus, lioxb. Bk L T — 3*(,\ M+ TAn
:B(chlg — 1000'). SS = Metam., Si S, All. &c.
- Evergreen tropical forests, rarein lower
Seik da. mixed foreds. i
(tseik chi) S K Wood white or pale-coloured with pinkish
- brown heart-wood, strong and durable.
Adapted for house-building.
201 | Sepindusrarak, DC. E. 80 — 60 (P*—1000/), 88 =
’ W—0+4—05 : -

Si'S. Evergreen tropical forets—s—




( xxxix )

§z° Names. Remarks,
o
292 | Xerospermum Noronhianum, BI. E. little tree (T.)
. : 30— 50
293 | Nephelium hypoleucnn”Tirrs. E. B—9%%35—5 (Ps' — M* «=20004).
(Kyet-mou”B. K — 2040 — .
SS = Metam., S'S. Evergreen tropical
" forests—s—
. - 30 — 40
294 | Nephelium litohi, WA. E ' (G) Cult. only.
Wood red-brown, rather heavy, close
@0500:)03 grained and takesfine polish.
K* ak monk. :
(Kyet-mouk) S. K.
295 | Nephdium Griffithianum, Kurz E. tree (A))
(Saplulacca, No. 1, Griff.)
296 | Euphoria Longana, LK. E. —3 — (Pe"—5007). BS =
.EL Sylv. Madr. 1136. S S Evergreen tropical foress Also
@0’900308 cultivated by natives—s—
e Wood brown, rather heavy, findy close-
K* ak monk. grained and apparently durable. It is
. (Kyet-mouk) S. E. good for furniture, and takesafinepolish.
) VI . '
297 | Pometia tomentosa, Bl. B ;= & Lo (An* — 10009, s
(P. eximia, Thtc, FL Sylv. Madr. 1.157) = S'S. and chloride rocks. Evergreen
tropical forets—s—
JIdiponse Wood whitish, very light, bus very coarsely
Fé gif ns ak Bw. fibrous. :
[lar pullia cupanioides, Boxb. p* * SO_J A y -Ta (o
L #1000 O- SS = S S. Evergreen tropi-
cal forets—s—
299 j Acer laurinum, Hawk. L P large tree. (M® — T 4000 — 6000')e
SS = Metam.  Damp hill forests—s—
50 — 60

SS = Meam. Damp hill-forests—s—




( =)

e
gé Names. Bemarks.
o
' 30 — 40 y
301 | Turpinia pomifera, DO. T —mrr 3 — M *— 1000").
SS = Metam. Si'S. Evergreen tropi-
cmoorSS]oo cal forets—s—
Toiik did ma. Wood greyUk rather heavy, fibrous but
. close-graflfd. It istolerably soft and is
ooccdlq] soon attacked by xylophages.
Ka \o po.
20 — 30
302 | Turpinia Nepalenss, WJaql:FHI. Sulv.t1567 B33 M 300, ~ T2007).
YV 9T S8 = Metam. Drier hill and pine
cs) 08619 . orests—s—
Douk yd ma.
SABTACEJE. .
: o 0
303 | Mdiosma simplicifolia, BL E. - (L)

Woodlfrown, rather light, coarsely fibrous,
but rather close-grained. It takes a good
polish.

ANACARDIACE":.
304 | Mangiferalongipes, Griff. EP 50 — 60 P*— T — 00. SS
' 15—30+4—6 )
oaqcrs 9833 = AIL  Swamp-forests—s—
ThayaktMm’,
(Tayet sinni) SK.
i - B 40 — 60 IA —Pr P®_ T
305 | Mangifera Indica, L. L -
FI. Sylv. Madr. t. 162. |** 15 —30+4—8 <* = 7 ot
An® — 1000'). SS = oo. Lower mixed
ooqu _aforests. Everywherecultivated.—sX1.—
) Wood yellowish or dull grey, coar sy fibrous,
Th< yak. rather loose-grained, light, but soon
& o5 decaysif exposed towet. The heart-wood
0o C@D is about 3to 4 inchesacross, of a brown
fri mi chouk. or light chocolate-colour, it is close
grained and much more durablebut takes
(Tayet) S. K. only an indifferent polish. It is used
oocasionally-for cabinet-work, for house
and . coach-building purposes, and for
fﬂ ling cases. Thetree exudes a yel-
Cwish gum.
Mangifera " sylvatfea, Roxb g 80—8 i
306 | Mangitera " sylvattea, ROXD. . P -(M.) Evergreen tropical forests.

307

~oe) 36 00g05

S mm thd y"*k.

Mangifera caloneura, Kurz

—,—

E 40 — 60 bet
"15-25+4-6 °-500!). SS=
Lat. p., Dil, AlL—Evergemn open and
low-forets—s x 1—




( =i )

314

316

Buchanania laxiflora, Kurz

Buchanania latifolia, Boxb.
FLSylv.Madr.t. 165.

Cgﬁzq

Ls am po.

Buohanania lancifolia, Roxb.

208eA18:
Th/n powng.

E% Namesa. Rentrks.

o

308 | Mangifera foetida Lour. B. largetree (T. cult, only.)

C0goS

Ltimot.

p . — 40 — 50 .

309 | Bouea appositifolia, Meissn. e 59534 g M T an?
10000. SS=Mctam., S’ S. Evergreen
tropid& | forests—s—

Maydén. Wood greyish, with abroad, blackish, ebony
like, knotty heart-wood. It is rather
heavy, very coarsdy fibrous and loose-
grained. '

1310 | BoueaBurmanica, Griff. E.tree(T.)

211 Gluta Benghas, L. E.tree(T.) ' Tidal foress?

0000S00Sc0S
Th:;\ y«t thrt *e.
. E. small tree (T.) Tidal forestsP

312 | Gluta degans, (Syndesnm-Wall.) ttTood good for furniture, and when steeped
in ferruginous mud, turnsjet black, look-
ing likeebony. It is used also for build-
ing purposss, boxes &c, and for dying
(with different mordants, from orange to
black).

313 Gluta.longipetiolata, Kurz E. 10_235_5'5%93_4 {An' — 0). 88 =

Sal. Coag-forets—

L,(P-M). SS=Oald.

d|> 3040 r(APr*—T—1000').
2

0e=fdO+3~— U
SS =» Lot. Dil. Metam., Ca S. Open
and dry forets—1.— :

Wood light and soft, rather tough, but not
used. It issaid to give good charcoal.
o' = 36 pd.

Largetree (C—Ar.)




id
§|£ Names, Eemarks.
25— 30

317 | Anacardium occidentale L. E? =75 —3 (T—00. 88 -

R Wood dark-brown, excdlent for charcoal.
a&ﬁgoc qu Exudesan astringent pdlucid gum like
TW ho thd yak. gum-arabi<y forming a good varnish.
The juioe 1Ssuing from incisons in thfe
bark yields an inddlible marking ink.
The pericarp of the nuts produces a black
acrid oil (cardole or cashew apple oil),
* while the seeds themsdves yield a very

good edible ail.

318 | Semecarpus Anaoardium, L.f. EPAV-I OOOQ

Fl. Sylv. Madr. 1.166. | Wood grey or reddish white, soft and useless.
) Nuts used as a mordant, and for making
an indeliblemarkingink. The treealso
yields a brown gum.
n, o058 M — 2000
319 | Semecar pus cuneifalius, Roxb, L & (" — M"—2000%).
. SS = S &, Metam. Upper-mixed

C"‘JJ'OG forets—1.—

Chepin. Wood white turning pale-brown, rather
light, coarsdy fibrous, and rather close-
grained. It issoft and useless, being soon
attacked by xylophages. Thetreeyieldsa
black resin, and the nuts produce an
inddlible marking ink.

320 | Semecarpus acuminatus, Kim. Ik =’; 6(C-AN-10000.

C@!Oé SS=S'S; Upper mixed forets—!—

Che pim.

P21 %‘nmpus albesoens, Kurz. E? Iarge tree (M — 5000. SS. =Lat. ?
Exudes a black varnish.

E 60 — 60 .

322 | Semecarpus heterophyllus, Bl Y g ey 6(P'M — T 30004,
SS = Metam. Si 8. Evergreen tropical
forets—B.—

323 | Drimycarpus racemosus, Hf. et Th. B. largetree (0 V —1000'). SS =S S.
Evergreen tropical forests—s—

i ifoli E&Lh —0 i
324 | Holigarna longifolia, Roxb. PTE—C (CT). Yidds .a black

Fl. Sylv. Madr. t. 167.

varuish.




( i )

B
Names. Remarks.
bz
o
. i ) 2T 30—50 e

325 | Holigarna Grahamii, (Semecarpus—Wight ) It & # 5 — 30 + 335 P — ny
10000- SS = S S, Mdam. Ever-
green tropical forets—s—

Wood rather heavy, brown, soft, close-grain-
ed, perishable and soon attacked by xylo-
phages. Yields a black varnish.

826 1 Swintonia Griffithii, Kurz E P lofty tree (T.)
. . .. 80 — 120 9 0 /8
N P h— J—
327 | Swintonia Schwenckii, T. et B. I"&E. 60_70+8_10.|~(PS M T Z
1000'). SS=S S, Metam. Evergreen
oaqumG tropical forests—s: 1—
Thd zak kim. Wood white and soft.
239056
Thd yak gfn.
(Tayet san) S. K.
328 | Mdanorrhooa glabra, Wall Middling sized tree®(T.)
208c00€
Thit sepm.
. Th 50 — 60 :
329 | Mdanorrha)a usitata, Wal, " 1530+F6-9 (WFRF1P-T -
30000- SS=Lat., DiL, Aren., Metam.
005COSOE Open forests and hill eng-forests—s—
Thit = pMm. Wood red-brown, close and fine grained.
D' =54 pd. It isused for stocks of Bur-
mese anchors, tool helves, &o. and isre-
commended for handles of tools and for
machinery generally, for railway-deepers,
gun-stocks, &0. The tree exudes a black
gum—the famous Martaban varnish,
with whioh almost every vessd in a Bur*
me=e house, intended to*contain ether
solid or liquid food, islacquered.
80 — 100 .
330 | Parishia insiguis, Hf. EP ss—do 35 —13 (L — An" —10007).
. SS =S S Evergreen tropical foreds.
331 | Rhus paniculata, JF</I. L" little tree (A — Pr — 10000- SS =
Lat; CaS. Enganddry forests.~l.—
332 [ Rhug Javanica, £ L 2080 o (A M 2000-400).
us Javanica, z. g—15ML 2
SS = Meam. Hill engforests apd

drier hill forets—L— ,
Wood greyish and white, soft and light.




( xliv )

2 |
Eé Names. Remerks.
=
&)
333 § Odina Wodier, Boxb. LM 30—60 __apw_—mT,3000.
EL Sylv. Mftdr, 1.123. | 12—40+3—10
Sylv. Mitar. 1.123. SS= o0 S8 ‘Leaf-shedding forests
: A )
;'05 Sap-wood rather light and coarse, of a white
N¢ be.. color turning pale-brown; heart-wood
heavier, close-grained, and of a reddish-
brown color. ' = 65 pd. Itissaid to be
very difficult to season. The heart-wood
is used for sheaths of swords, spear-
handles, oil-presses and rice-pounders.
If well seasoned, it is agood wood for ca-
binet work. The treeyidds a yellowish *
gum in condderable quantities, which
furnishes an inferior varnish. The batk
is good for tanning.
90 100 )
334 | Spondiaspinnata{Mangifem—Kocnig). | ™ g P - MUz
EL Sylv. Madr. 1.169. 30000. SS=oo. -Bid. Leaf-shedding
. forets—1.—
“8" Wood soft, coarse and usdless. Thetreeyields
(e . large quantities of a transparent juice
which soon hardensinto a mild, insipid,
cg:@: yellowish gum,, somewhat resembling
. gum-arabic.
Qrsveki.
€gsoocg
Qtwethap* e.
335 B, 2203 2(An"210000. SS = Ohlo-
Dracontomelon sylvesire, Bl. ritio and serpentine rocks. Evergreen
tropical forests—s—
MORINGEJE. 30 - 40
336 | Maiinga pterygosperma, Gwrtn. E. JQ:r,‘L—-—— (aprs T2 1000'/)
EL Sylv. Madr. t. 80 +3—4 - '
' B SS = oo, Cultivated only.
S$.CDC\3$ Wood white and soft. Exudesyellow resin.
., Seedsyield the oil of ben.
Dan tha lun.
CoXNARACER,
337 | Ellipanthus caTophyllus, Kurz. E. little tree (An® — 07).. SS = Ohloritio
rocks. Evergreen tropical forets—s—
338 { Ellipanthus tomentosus, Kurz E. littletree (P — T).




C*lY )

Current
No.

Names.

Bemarks,

Al

LEGTIMINOSIE.
| —Papilionacece.
Millettia pulchra(Mundulea—, Bth.)

0080606
Thét pa g&n pén.
Millettia Brandisana, Ktirz

00606
Thét pd gdn.

Millettia leucantha, Kurz

ODSIOS
Thin win.

Millettia ovalifolia (Pongamiar- WA.)

Millettia glaucescens Kurz
L]

cono€oncen
Totmg ha zo.

Millettia pubinervis, Kurz

Millettia tetraptera, Kurz

L, tree (A)

40 ' ,
B3 _G(Pr‘P‘—2000).
SS=S S Uppe mixed forets—1—
Wood white, soft, consdered valueless.

1A

50 — 60 .
SS=Cas8,S S, Lat., Dil. Dry and
open foreds, rarein upper mixed forests.

Heart-wood black, tough, but rather small!
used for cross pieces of harrows, &o.

40 — 50 o _
s mg(Pr —1000/). 88=

Ca S. Dry forests entering savannah
forets—1— :

1A 60 — 70

(Pe — M £ 1000°).

SS=81'8., Metam. Evergreen tropi-
cal forests, entering moister upper mixed
forets—s—

Wood yellowish, turning light-brown, coarse
fibrous but brittle and rather hard.

-2 5 ar— 5000 88=

Metam. Upper mixed forets—1.—
Wood white, coarse fibfous, rather light,
perishable

40 — 50
— Py £ 10007).
Bowes—ga— 0

88 = Ca 8. Dry forests.—1—

I»
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Onment
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347

349

351

Millettia atropurpureg, Bth.

cogoond

Kvretd y»n.

aRyjoopadionpoled

KZuetatn id or Ta'n*"in nf.

Seshania grandiflora, Pers.

cloSo$
- Pouk pah.

cdloS(gy

Powk pi w.

Seshania Aegyptiaca, Pers.

eqoo{:

Y ethzK

Erythrina Indioa, Lam&,

(Penlay ka thit.) S K
In Prome; Eng-kathit

1
Erythrina gricta, Roxb.
Fl. Sylv. Madr. 1.175.

. €000<S00006
"Toimg ka thék.
(Toung kathit) S. K.

Erythrina suberoea, Roxb.

50 — 60
15307, 5%
SS=Metam., S S, i«<. JJ. Evergreen
tropioal forets—s—

Wood pale-coloured turning brownish, ra-
ther heavy, coarse fibrous and rather
loose-grained, soon attaoked by zylo-
phages.

E

(Ps* M* — T — 1000).

E g= "~ — (A-T-10000. S5
= Qa Cult, only.

sy (A~ T An—1000),
SS = 00.3 Cult. only.

Wood white, soft, li~ht, fibrous but rather
close-grained. Said to furnish the best
charcoal for gun-powder. Good for chil-
dren'stoys, &o.

1

5Q 60Q ( * *

I‘wlo— 15+5 - 9Q°AJ* AT
5000- SS = Aren., Oa S? Beaoh-
jungles; srange enongh re-appearing in
Prome digrict, in the dry forestsl—1.—

Wood soft and white, loose-grained, very
light, soon attacked by xylophages. It
is the miichf wood of Madras, enployed
for children'stoys, boxes, &o.

40 — 60 .
I p—m g —3® P~ M —2000')

SS = S 8, Meam. Upper mixed'
forests—1.— :
Wood white and soft.

S S "Uppe mixed forests—!.—




( xlvii )
532 Names. Bemarks.
5 ] -
352 | Erythrina gvalifolia, Boxb. Let? Béte'f'o:f)(ﬂ ArPt— 0/ gls0
Tongu Digtr. cult. P). SS = All. Sal.
oq$moo§ Aren. Tidal forests and tidal savannah
Kong ka thit. forests; beachjungles—1.—
(Kong ka thit) S. K. Wood white, light, very coarse and fibrous.
353 | Erythrina holosericea Kurz L" tree (Pi.)
-8
354 | Erythrina lithogperma, Mig. I 56 0 (™ — M* — 10004,
SS = Meam. S 8. Hill savannah-
G‘G]CDOOB forests, and upper mixed forests along
Ye U thit choungs—s x 1—
: Wood yellowish, soft
355 | Buteafconios&,' Boxb. I"i—M—A(A PP _ T -
. EL Sylv. Madr. t. 176, 6—10+6—8 .
1000'). SS=o0o0. All. Leaf-shedding
foregts, chiefly savannah-forests—1.—
eSloSol Wood white, rather light and rather strong.
Fo«k pin. Little used besides for common house-
building purposes  Yieldsared brittle
and dear resn, a sort of gum kino of
commerce
40 — 50
356 | Dnlbergia latifolia, Boxb. M =7 —g (AN)

Wood greenish or greyish black, often mot-
tled or lighter veined, close-grained,
takes a fine palish.  Used in India ex-
tensively for cabinet work, knees of ves-
sdls, agricultural implements, combs, & c,
also in gun-carriage manufactories.

25— 70

357 | Dalbergiaoultrata, Grah. M rw—mro—9 A Pript — T £
10000- SS= 00 S 8. Leaf-shedding
q£-.0308 forests, egpecially upper mixed, savan-

Yin tak nah-and eng-forests—L—
n ' Sapwood pale-coloured turning pale-brown,
perishable; heart-wood extremely dura-
q&030d ble, blackish and ebony like, sometimes
Y daik. white and red-streaked, close-grained,

rather heavy, dagic but cracky. «'=
64 pd. Used for ploughs, bows, handles
of dahsand spears. Exudesared resin.




( xlvii )

" Names Remarks.
& .
gz .
I 256 __ 35 §p>Ma—T Z15000-
358 | Dalbergia ovata, Grak 10 — 15+2—3" . .-
SS = S 8, Metam. Uppe mixed
0osQ forests—s +1.
Ma d& m&
' _ | "M T £1000).
359 | Dalbergia glauca, Wall. Ty (PN = , )<
SS = S 8, Meam. Upper mixed
foress—s + L—
Md da'mé
60 — RO PP — /
380 Dalbergia paniculata, Eoxb. 50+ 8_9§<A Fr' PI*—1000%.
SS=Ca8,; S S Dry forests, very
5380'1: rare in upper mixed forets—1.—
Thit wé Wood white turning pale-yellowish, strong,
wer compact. Good for common house-build-
" ing.
cocolaSoS ’
T« pork pm.
4
361
= . Dryf —1—
Dalbergia nigr%ﬁﬂgﬁ' 4 sS=cas ry forests
Thit M nu in.
. 40 — 60 .
3 Dalbergia purpurea, Wall. L"I =SV T 5 (P*M*—T £3500).
: SS=00 S S Leaf-shedding forests,
006q06 especially mixed ones—1.—
Sit pot Sap-wood light, not much used, heart-wood
Thit p) < K black and ebony-like. :
it. po) S. :
- 40 — 60
X . Lk - (P"M* T —20009).
363 Dalbergia cana, Grah.. i sw — 6 )
SS=S8 S, Metam. Evergreen tropi-
cal forests—s—

Wood white turning brownish, rather
heavy, of a very coarse fibre, soon
attacked by xylophages.

30 — 40
364 | Dalbergia gomerifiora, Kurz. o T g T ey - (Pr* 1000-2000). SS
" =CaS. Upper mixed, forests—1.—




( zlx )

(Kweé tanyin) S. K

Names. Bemarks.
<)
. . . 30 — 40
365 Dr%a;Owrpus? reniformis (Dalbergia- |1k S 1543 —1 (P*M* — T — 500/),
0 SS = All. Metam. Swamp-forets—s—
CO000sQ W ood white, tur ning yellow, ooar ady fibrous,
‘ light, very 'Briansms,
Touk ma.
366 Lr ———20—80 _ /powr T Ant—
EL Sylv. Madr.t.23. .| 20—50+5—9"""—
Pterocarpus Indicus, Willd. 10000- SS = Metam.; Lat. p. Upper
S mixed forets—sP—
0C0000 Wood light-brown with lighter coloured
P4 tonk. heart-wood, coarse fibrous but close-
grained, narrowly streaked, heavy. Ex-
cellent for the solid Burmese cart-whesls.
Yields gum-kino.
367 ' 80 — 50 —
, | Pterocarpus xnaorocarpus, Kurz Ih W2 55— G(Pr'l[‘ T 210007,
. SS = CaS,, Lat., Metam. Upper mixed
2600003 and eng, very rarein dry forests—1—
PA&towk. Sap-wood pale-brown, streaked, rather light,
close-grained. Yieldsared-resin, a sort
, of gum-kino.
- EA
868 | Derris robusta, Bth.
AlL; S 8 Upper and lower mixed
forets—s + 1—

Wood red-brown, hard and close-grained,
of a short coarse fibre, soon attacked by
xylophages.

869 | Pongamiamitis(Bobinia—,Z.) Is 40 CAr*—TAn"—0'),
EL Sylv. Madr. 1177. SS=All.SaL  Tidal and beach forests.
—1.—. ’
ODSIOS Wood white, turningyellowish, light, ooarse
Thin win. fibrous.
| 370 | Sophora tomentosa, Zi.} E 1 — 20 (P — An"—1000/)
"6—10+1—1} :
SS=S'S. Evergreen tropical foredts.
— ] —
3711 Arillariarobuga (Sophora—, Boxb.) E. 40 — 50 (P —T—0/), 88
16 —25 44 —5
¢ _8! = Lat. p. Evergreen tropical forests.
Ky etaniin. —B— ’




(1)

e )
]
Eé Nanes. Eemarks,
5]
|1.—CcesalpiniecB.
50 — 60 .
372 | Pdtophorum feirugineum, Bth. E 50~—3074—8 (An® = 0). Coast
forests.
Wood blackish, the sap-wood whitish, coarse
fibrous, light.
i 252 (P P P'— T —0/). B8 =
373 | Ceealpizia sappan, L. L Pt (?Pr) —0/). 88 =¢
EL Sylv. Madr. AnaL 1.13.f. 1. O+4
A red dye-wood and an important article of
o8§sp003 commerce
teing-nyet.
_ . : 30 —40
374 | Poinoiana regia, Boj. E —— oy ——-—-(A. T). Cult, only.
Wood white, light, soft and loose-grained,
takes afine polish. Exudes plenty gum.
X . 20 — 3 * .
3751 Parkinsonia aculeata, L. E. W_,_—U - ( 'ft'l OW').
EL Sylv. Madr. Anal. 1.13. f. 2. SS=CaS. Cult onIy
ia Fi Lh_._..?.’.o__i.o_.( A p» P* T /
37/6| Cassa Fistula, L. NIQ _25 +3—6 |* T T T xz
) . 500/). SS= oo. All. Si 8. Leaf-shed-
q.@' ding forests, chiefly savannah and lower
Ghu hi mixed forests—1.—
. Wood pale reddish-brown, the heart-wood
dark-brown, rather heavy, coare fibrous
but rather close-grained, strong, dagtic, *
but soon attacked by xylophages if not
seasoned. D / = 57. pd. "Usd, for bows,
axles of carts, plough shares, rra-pound-
e's &o Bark good for tanning
377 | Casda nodosa, Earn: E.largetree (CM —T — 00. _Evergreen
) tropical forets—s—
qd35
Gnw them.
378 | Cassia renigera, Wall. L‘———-M A Pr
gera, 5= =5 AP jg00). ss

3

Gnw fihw e

=CaS. Dry forests—l—




(L)
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E\| Names. Remarks.
6 r
379 e 50 — 80
Cassa Siamea, Lamk. EnndD10_35+3_6(0.&Pr’P'—
FL Sylv. Madr. 1. 179. T-10000. SS=o00. Si8. Mixed

381

382

384

dacs
Mezdli.

Cassa Timorenss, DO.

conoldeacB

Toitng me €4 If.

Bauhinia purpurea, L.

©uooccomat§
lid hdleU ni.

Bauhinia variegata, L.

A

Tincchin.

ocdoé
F& 14n pin.

Bauhinia elongata, Korth.

Bauhinia Molabarica, Roxb.

Rl

Bu e zn.

opoS@e

Bo c ohim.

foredts, rarein dry forets—1—
Sap-wood broad, white, ooarsefibrous, light;
heart-wood ebony-like and almost blaok,
often dreaked, heavy and very close
grained, durable, takes fine polish. 2/
= 58 pd. Used for heves, walking
sticks, mallets, &o.

12. 18
Eg—i0 g—fA PP Tz
1000/). SS=o00. 8iS. Mixed and

dry fores.—s x L—

2 — 30
B —Tra—3AFalt)

oo T g (A PP M £ 32000,

SS = CaS. Dry forests*-l.—

E. —2: (P* T). Evergreen tropical forests

-—s.—-
30 — 40 ’ '
BY |22 s (B 1000, B8=
S' 5., All. Uppe and lower mixed

foreds rardy entering savannah foreds.

Wood used for the cross-pieoes of harrows,
house-posts, &c




( h )
-l
. Remarks.
(-] Names. ;
ks
on
— Pr* — 1000 9.
385 | Bauhinia racemosa, Lamk. L» Pr* — 10007
Fl. Syly. Madr. t. 182. SS=Cas, All. Dry forests, entering
: savannah forests—1.— i
3cd Wood dark-brown, mottled, rather light,
fibrous but rather eose-grained, the
Prfldn. heart-wood very hard, takes fine polish.
D' = 44 pd.” Bark used for dow
qé@S matches -by matchlock men in India,
Chin pi ft ropes can also be madefromiit.
80 — 40
386 | Amherstia nobilis, Wall. E —p— M—a—
GODSCO
7 E 20— __ aAntoo. ss=7

Afzdia bijuga, A. Gray.

Afzdia retusa, Kurt.

Tamarindufl Indica, L.
Fl. Sylv. Madr. 1.184.

o$t‘qé208
M<i ji pin.
ofogefiod

Mfin ki pin.
(Magyi) S. K

Saracy, |RGiEa; -
Fl. Sylv. Madr. t. 57? (pods segnle]

codon§

Thokdpo.

15 _200"+3—5
Beach jungles and'coast forets—1—

L Lan oijs
dal jungles—1.—

gS:Sai? Ti"

I &E. 8J 2"-07]‘12 (A'—T. An. ==
10000- SS = oo S 8. Cult. only.
Sap-wood yellowish white, not heavy, rather
fibrous and loose-grained, perishable, the
heart-wood of old trees only small, very
hard, dark coloured and resembling
ebony, sometimes beautifully dark red-
dish veined. Good for oil-mills* mallets,
ricepounders, also for furniture and in
house-building, but difficult to work on
account of its hardness There seem
varieties of tamarinds, the one with red-
brown to other with whitish timber, but
| could not make out thiswhen in Bur-
ma. Yieldsa whiteresn in small quan-

tities.
E. & Ar' T — 10009, B
0 .
5 17T2 st 100
! ‘- g.l,\ Evel Oreen h‘opmnl forestfl,
— —
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Names.

Eemarks.

301

392

3H

Cynometra ramiflora, L.
Fl. Sylv. Madr. t. 315.

@60006

Mi in kd pin.

Cynometra cauliflora, L.

[11.—Mimosea*.
Acrocarpus combretiflorus, Wight

wcpip .
M4& yd nQ.

Farkia leiophylla, Knrz

0009 0@

Thak mé k#

Parkia insignis, Kurz

(Myouk-tanyet) S. K.

Adenanthera pavonina, L.
Fl. Sylv. Madr. t. 4G.

oqe{od:

Yit e kf.

Z _1i0_+215_ 5 (Ar°—TAn®—0).

SS = Sal. Tidal jungles—1.—

E

E. i:”-TrZ-O-_(Burmah). Cult. only.

- 80-100 o4 1g00.. _go_
L 60— 70 + " ti=8 (F 21000}> 8S__

S S Evergreentropical forests—s: 1—
Wood white, soft

A OI_V +T__9<_T_A 1OOQ/>_ 8S:=

S S. Evergreen tropical forests, rarein
moister upper mixed forets—s: 1—
Sap-wood white, soft.

ra.__ 80 —100

= Metam. Evergreen tropical foreds.
—s:l—

Wood yellowish, turning pale-brown, rather
heavy, of a somewhat unegual oocarse
fibre, soon attacked by xylophages.
Exudesared resn.

60 — 70 3 8
L'30_40+4_6(PIP T An
10000. SS = Metam., Si'S. Evergreen
tropical and moister upper mixed forests.
Wood rather heavy, coarse fibrous, light-
brown or vyellowish greyish, turning
brown at exposure, hard and close
grained, soon attacked by xylophages;
the heart-wood dark-brown, solid, hard
and durable.  Suitable for cabinet-work.
Wood yields a red dye. The scarlet
seeds used by jewellers asweights, also
for ornaments, &o.




( tv )

Cuarrent

No.

Names.

Remarks

- 398

401

Xylia dolabriformis, Bth.
EL Sylv. Madr. 1.186.

G&xnc

P¥inkdto.

Acadia Farnesana, Willd.
PL Sylv. Madr. t. 52.

XIS

Nén longk* aing.

Acacia leuoophloea, Wind.

EL Sylv. Madr. t. 48.
oCHIC:
Td noang.

Acacdia Suma (Mimosa-Boxb.)
A. Catechu Bth., and Bedd. FI. Sylv.
Madr. t. 49 P, not Willd.

Acada Catechu, Willd. (not Bth.)
A. Sundra, Roxb.; FI. Sylv. Madr. t. 50
gpro€
Shi pr.
" The brdwn wooded one (A. Sundra P):

cog5$

H1& nE (Shani) S K.

The white wooded one:
ccgydl
Hliowd. (Sha-wa)SK.

90-100 "
5060+ 9.12 (4 ' & B —T
Z 3000 0. SS = c0. &' 5. All ledf,
shedding foregs ohiefly in upper mixed
forets—1— .
Wood broan to dark-brown, heavy, fibrous

but dosegramed, very hard, strong and
durable, but not easy to work. D' =
60 — 66 pd. " Theiron wood of Pegu.”
The sgp-wood soon attacked by white
ants, but the heart-wood said to be as
durable as teak. Recommended for
ars, crooks of ships, railway deepers,
handles of chisds gauges. Used for
ploughs, house-podts br_ldgecposts, boat
anchors, in the congruction of carts and
for other purposes Exudesared resn.

20=-25

I*

(A* PP —T__

8-10+1—11

1000'). SS= oo, Oa8. Cult. (;Qéy.
Wood very hard and tough, much used in
Indiafor ship-knees, tent-pegsand simi-
lar purposes A ddicious pefume is
digilled from the flowers. Exudes a
condderable quantity of a sort of white
gum-arabic

60 — 60

g5 g a—e @ — P —1000).
SS=CaS Dryforess—!—

Lr

30-40
" W:.20+3-4

P15J-% 2 2—<(APr»P'ZI000)).
SS=Ca8., All. Dry foredsand rare
in lower mixed and savannah foreds
] P .

Sap-wood yellowish white, varying in bulk
according to age from 3 and more inches
to 1inch thickness rather heavy, fibrous
but close-grained; the heart-wood simi-
lar, but dark-brown very strong and du-
rable ; takesafine palish, n '=56 — 70.
Employed for pods and uprights of
houses, for spear and sword-handles
bows, &c. Therearesavera variegtiesac-
cording to Dr. Brandis differing in shade,
goedfic weight and yield of cutch. The
wood is conddered more durable than
teak, and is not attacked by xylophages.
Recommended for railway deepers.
Kutch or catechu (terrajaponica of com-
merce) is extracted from the wood in
large quantities Exudes a blackish resin.
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402

403

404

406

407

Albizzia myriophylla. Bth.

Albizzia gtipulata, Bol.
EL Sylv. Madr. t 55,

§idoo

" Pongme.
(Bdng may s3) S. K.

Albizzia odoratissma, Bth.
FL Sylv. Madr. t. 54.

00do(3:

Th*t md ké&

Albizzialebekkoides, Zr/. P P or new sp. P

ooSucccq:
Thitmdh' e.

Albizzia Lebbek, Bth.

oqSe}

Kck ko.

Albizzia procera, Bth.
A. Lebbek, Beddome (hardly of Bth.)
EL Sylv. Madr. t. 53. (excl. pod P}

00606
Thit pim.

. —

E. small tree(T.) Evergreen tropioal forestsP

100—120 . 4

1/ & E. 807 8—]L2(OAPM T
Z 40000- SS = Metam.; 8 8., &c
Evergreen tropical and hill-forests—
s:1—

Sap-wood broad, white, light, coar se-grained
and fibrous, heart-wood dark-brown and
heavy, takes fine polish. Good for cabi-
net work, furniture and similar purposes.

80 — 100 aPsPa__ T
50 _60+5—8 '
SS =00 S 8 Mixed and dry foreds.
—sX 1—
Heart-wood dark-coloured turning almost
black with age, strong and heavy, rather
loose-grained, takes good polish; sap-
wood white, perishable.

Lk

-2000 =
AU -

80—100 o, - ~
50— 707 7 —3 b —1000). B8 =

51 S. Evergreen tropioal forests—8.—

EP

Br —0=T_ pep_1aw,
g 04 ob6—
2000). SS=o00. Si8. Evergreen tro-

pical and moister upper mixed forests,
also dry forets—s % 1—

Sap-wood white, coarse fibrous, heart-wood
blackish-brown, close-grained, rather
heavy, coarse fibrous but compact, takes
fine polish. Good for furniture, &c
Yields a pelluoid yellowish resin.

A 40_6m7_8\P M _T Z 1000 )_
SS=Medam, S 8, All, SA.P, Oa S
Mixed and dry foreds entering alo
beach and tidal forets—1.—

Sap-wood white or brownish, rather light,
coar =y fibrousbut tolerably close-grain-
ed ; heart-wood brown to blackish-brown,
rather heavy, close-grained, stieaked,
hard, strong and durable, takesfine po-
lish. Good for house-building, cabinet
work, &c.




( Ivi )
-3 .
E*' Names. Remarks.
408 | Albizzia lucida, Bth. L“Z 30 5% (APe*—1* £1000).
SS=S S, Lat, Oa S. Dry foreds,
35000505 also mixed forets—s X 1—
. Sap-wood white, coarse fibrous, heart-wood
Thdn that pm. brown, compact.
0
409 | Albizzia Jiringa, {Mimosa—Roxb. et Jack), | E. — (P*M"—T £1000/).
SS = Metam.; Si&. Evergreen tropi-
me&oe cal forests, and along ohoungsin moister
D4 n*in pin foreds—s—
pn. Wood coarsdy fibrous but close-grained,
rather heavy, the sap-wood small, white,
heart-wood brown. Sap-wood soon at-
tacked by xylophages. Exudes a blaok-
ish resin.
] _ . _ 25 —
410 | Albkriaheterophylla (Mimota—Roxb.) Bl 8=T5F A 3(M5-T4000-6000").
' SS = Metam. “Drier hill and pine-
forests—1—
. . 50 — 60
411 | Albizzia dulcis, F. v. Muell. E_ m—f(la). Cult. only.
(Plthecoloblum—Bth., EL $/|V Madr{WOOd reddish-brown, greaked and mottled
1.188). rather light, coarsdy fibrous but close-
& rained, hard and brittle, takesfine po-
@me : lish. Good for carts, packing boxes, &o.
Kif~ taniin.
EcSACEIB. .|.
412 | Frunus Javanica, J/i';. » »—-0/0 ?-— Pivae |m|)
GODOOSG]_(SUS S§=S S Evergreen tropical forests
Tonk yrfp pi. '
413 | Pygeum a-rboreum, Endl. TreeM —T))
. . 2
4144+| Pygeum acuminatum, Cofeir. Tree £ e (O M?P).
Wood red, adapted for cabinet working.
415 Pygeum persimile,‘Knrz. Tree(T.)
416 | Parinarium Sumatranum, Bth. Middling Bized tree (T.)
417 | Pirus Pashia, Don.

2 a)
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Current
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Remarks.

418

419

420

422

423

424

L]

Pirns granulosa, Bert.
Eriobotrya Notoniana, (Photinia—W. A.)
Eriobotrya macrocarpa, Kurz

Eriobotrya Bengalenris, (ifegpi/ws—Eioxb.)

HAMAMBUDKS.
Buoklandia populnea, B. Br.

Altingia exodsa, Noronh.

310090
Ne&i td yop.
(NraUyok)s. K

BHIZOPHOREJS.

Hbizopbora mucronata, Larnk.
" EL Sylv. Madr. Aual. 113, f. 4.

d

Pi «

L« P_—2 =18<>— (M. 72000. 88=
O—1B+4—8
Metam. Drier hill-forests—1.—

E. §&T;‘%@Mt7ooo-7zoo>). SS= Metam.
Drier bill-forests.-~=g.—=

-m—j"—l—'ﬁ':}ge_—.—s (P' 2000-30009. 88

= SiSP Evergreen tropical forets—a—

E

D=0 (€. A M 6000-7000). SS

= Meaam. Hill-forests—s—
Wood pale-brown.

E

60 — 80
B0 . 535 (M* 4000-7200/). s s
= Metam. Damp and drier hill-forests.
r——f], — .-
Wood red-brown, rather heavy, fibrous but
close-grained, rather hard, ssemsto be-
come soon attacked by xylophages.

E.

150 — 180 '

L BOT00 T15-20 (T.). Evergreen
tropical forets—s: 1—

Wood brown, very hard, close-grained,, oily
and of a somewhat balsamic odour. Yields
akind of gorax (Kandei Sund.) Thisi%
togeak with Dr. Junghuhu, " the prince
of the Javanese forests' and there one of
the mogt valuabletimber trees. Dr. Ma-
on dates that a conddft*ble sream in
the jprovince Mergui Wives its name
from tiis ttee in oonsquence of its
growing so thickly on its banks

7% —25
.m(AFS—T—O'). 88 =
Sal. Littoral forets—L— )
Wood greyish, close-grained, rather heavy.

Bark good for tanning.

E




O Iviii

)

EL Sylv. Madr. 1.18.

Terminalia ohetntfa, Retz

Fl. Sylv. Madr. t. 27.

«

e )
5 Bemarks.
gzo Names.
15—25
425 | Ehizophora oonjugata, L. E. E 10T —1 (Ar* — T An*— 0)
SS=Sal. Littoral, chiefly mangrove,
a foress—1—
Pit*.
60 — 80
426 E. 30— 4055 — (0 Ar*—T An*—0).
B . hiza. Lamh SS = Sal.  Littoral foress—1.—
ruguiera gymnorhiza, Lam Wood reddish-brown, the sap-wood lighter
& coloured, close-grained, coarse fibrous,
yery heavy, hard, strong and durable.
Bark good for tanning.
: 50 — 80
427 Garalllamtegerrlma, DO. E —sii—10 (P — M £ 40007,
EL Sylv. Madr. 1.193. SS = Metam., Si &, Lat. p. Evergreen
tropical and moisier upper mixed forests.
030@503 —SX 1_
Mdniokd Wood red-brown, varlegated heavy and
) dosegrained. D'=60pd. Used for
. rice-pounders, planka &0, good for furni-
ture.
428 | Garallia lancesgfolia, Roxb. E.(T)
oSewom
Mad nf ¢ kd.
CoMBRETACBIE. g
oo 80— 70 0!
.59 Terminalia Catappa, L. Lkt =3+ 63 (An* — -

SiS. Coad forets—sx 1—
Wood brown, waved, rather heavy, rather
close-grained, takes a fine polisn,

Lo g — 10!

Sap -wood greyish, streaked, tolerably close-
grained, the hearkwood hard, yellowish
or dark-brown to blackish, heavy, takes
fine polish.  Good for furniture. Nuts
used with iron-clay for a good sort of
ink, they also give with alum a durable
yellow dye.




( &x )

el
?\I Names. Bemarks.
o
o 80 — 100
431 | Terminalia tomentella, Kurz I» —Br 0 —19 - T~ 2000;.
: 0, SS=Metam., Si84Arg. Upper mix
el agd tIacl)w bfor&sts—ls.] : I )
: Wood pale-brown, rather heavy, close-grain-
Pk ed, the heart-wood ye\:ll?/owish_-brc_)wn.
Used for yokes ahd canoes.  Fruit mixed
with iron-day gives ink of an inferior
kind.
432 | Terminalia Beerioa, Bomb. Lh__ 2% % W wF_+12
A30—40+6—8 7 @

436

437

EL Sylv. Madr. 1.19.

2068,

Thtt sefa.
Tenninalia eitrina, Eoxb.

Terminalia bialata, Wall.

B§of

Jjeing pin.

Termiualiapyrifalia, (Pentapterar—PresL)

B$os

Lein pi.

Terminalia alata, Both.

cconoSoy$godh
Touk I_(i dn &yw ok H

Terminalia crenulata, Roth.

coosnSoqfeegoSeoos
Tauk ki dndjuak the.

2000). SS = Metam., Si 8. -Upper
and lower mixed forests—1.—

Wood white, rather oft, tolerably durable. -
D' = 40 pd. Good for packing boxes.
Exudes gum.

60 — 80
Lers—s @

80 —.100 5
Dmf]j&(An — 10000. SS
=S S. Upper mixed forests—!.—

60— 80
Th P T
o —sors 1, ( z 10000.

SS = Metam., Si 8. Mixed forests—1.—
Wood not used. a' = 39pd.

40 —
T, — 2 5 P_‘—éMz_')o‘ . B8
==Lat., Arg., AlL « *orer mixed and
open forets—1.—
Wood very heavy, the sap-wood pale-brown,
the heart-wood dark-brown, fibrous but
close-grained, takes very fine polish.

Ir

6Q — 100

Th in —

N39—70v 65— v Aar BB =T
2000't). SS=00. Si8.. Allleaf-flhed-
ding forests—1.—

Heart-wood dark-brown. D' =.58 pd.
Used for house-posts and planking.




(k)

Names.

Cwrrent
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Combretum apetalum, Wal.

33305 -
Né p<n»e.

]
)

Anogeissus aouminata, Watt.

droé

Yong pin.

Lumnitzera reocamoBft, Wilid.

QS

T/ay*.

441 Lumnitzera littorea, Poigt.

Gyrocarpus Jacquini. Boxh

Pri-le-thft-kowk.

MTRTAGEJE.
Melalouoa L eucadendron, L.

TristaniaBurmanica, Griff.

conG:Gefed

Towng jo pi zm.

FI. Sylv. Mad¥, t. X90.

15— 25
Ix :FTE"':H-(AA PI’4—10000- SS=

CaS. Dry forests—1.—

80 —100 a pd
H—soro—p AP -T2
30000. S8=00, &'& Leaf-shedding
forets—1—

Wood uniformly brown, the heart-wood
red-brown, heavy, closegrained, hard,

arongae\rd dura%e?; takes fine prbé“r
W= 262

building purposss and m-door work;
exposad to water it soon decays.

L]ll

E. 25"=(Ar'An'-0"). SS=Si

Littoral forets—1—
Wood strong and durable, ussful for posts
and other purposesin house-building.

»

£ 40

E.&" S—(T). SS - s’ Littoral. |
forests—1.—

1p 60 — 80
40_50 + 4_ 8 <" Ang§ _ 1000/>_

SS = S 8. and chloritio rocks.  Upper
mixed forets—1—

Wood white, very light and soft. Good, for
children'stoys, boxes, &c.

‘20— 25
B =15 =3+ B=Za
Wood brown, heavy, close-grained, takes a
beautiful polish. The leaves afhd young

partsyield the wel-known oil of caja-
piti.

80> —40 .
B0 v —g & W —T2200).
SS = Lat., Metem.

Open forests, especially Eng and hill Eng
forests—!.—

E.

e e —————
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5

47

451

Podi umguava, L.

00CO0000

LI rl -

Malokopm.

Nelitria paniculate, Ldl

Eugen
FI. Ind. I1. 492; Wi

bosa aquea, DC, Wigh% Ict. 216).

Eugenia Javanica, Lamh Encycl 111. 200.
?E. alba, Roxb. FL Ind. I1.493; Wight:
[c. t. 548; E. Boxburghiana, Wall. Cat,
8608).

Eugonia volypetals, Wall. Gat. 8616 ;Wigh?
lc. t. 610—{E. angmtifoti* Boxb. FI.
Ind.11.49Q nmLink.y A

Eugenia Jambos, L. sp. pi. 672; Roxb. FL
Ind.. 1. 494. (Jambosa migaris, DC,
Wight let. 435).

Eugenia amplexicaulis, Boxb. FLInd. II.
483; Wight Ic. t. 608.

Eugenia Malaccensis, L. sp.pl. 672; Roxb.
Fl. Ind. I1. 483; Wight I11.11. 14. t. 98.
(Jambosa Malaccensis, DC, Bot. Mag. t.
4408; E. purpurea, Boxb. FI. Ind. 1,
48d; Wight I c. t. 549; Quiff. Not. Dicot.

654).
20[g 0060
Thdp*athd pi‘e.

ia* aquea, Burm, FT, Ind. 114 ; JSort. E
ht Ic t. 550." (Jam

’\-§—2°—3 (A P»-T Z10000- SS
Cult.

E. -2

»,

80— 95

SS = Metam. Damp and drier hill-
forests—!.—

20-30 ¢ ’
Mmoo 32, 2 cp/’:" —hr A
pr 811Aonly yifavated.|

25

E.

(An* — 09). 88 =
Aren., SiS. Coad-forests—s— '

E 20— 30
‘T—s+B =< (0)
Wood pale-brown, close-graiixed, heavy.

20 — 30

E. — 0+ 3 —

4(A-T-00. Cut,

3
only.

E. largetree (C)

30 — 40

E. ¥

(T. cult).

* The unsatisfactory state, in which | found the genus Eugenia, compels me to introduce here a number of
synonyms and citations of numbered collections, in order to facilitate the understanding of the species as

understood here.
forced me to work up the whole of the genus.

| have not attempted to reduce these to their original denomination, for such would have
| am aware that, especially with regard to Eoxburghian species,

I have come to conclusions somewhat different from those of former authors.
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457

468

!
|

Eugenia macrocarpa, Roxb. Fl. Ind. II.
497; Wight Ic. t. 613.

Eugenia formosa, Wall. PI. As. rar. I1. 6.
*. 108, (1831).—(E. ternifolid, Roxb. FI.
Ind. Il. 489. (1832;; Wightle. t. 611.),

Eugenia knoeffifdia, Roxb. Fl. Ind. II.
494; Wight Ic. t. 621. (E. Wallichii,
Wight Ic. t. 536; E. bifaria, Colebr. in
Wall. Cat. 3606).

Eugenia ceradflora, Kun. (Jambosa «p.
No. 19, in Hb. Ind. orHf.% Th.; 2®.
Griff. No. 2355 et 2412). .

Eugenia tristis, Kurz, Eb. Brandfs,

No. 1233.

Eugenia pachyphylla, Kurz;"Eb. Brandfs,
No. 1337.

2ocgq

Tha p3 e oho.

Eugenia grandis, Wight lc. t. 614—(E,
cymosa, Roxb. Fl. Ind. 1. 492, non
Lamk.; E.firma, Wall. Cat. 3603).

comaoocly
Toung thtf pye.

oog|”
TW'pyc kyi (S. K.)

Eugenia lepidocarpa, Wall. Cat.3618p.p.;
Hb. Brandis, No. 1228. (Probably same)
as Syzygiutn Pakmbanicum, Miq.)

B. 54 %%=PB M '-T z200pO.
SS,= Metam. S| S. Evergreen tropical
forets—s—

Wood rather heavy, fibrousbut close-grained,
pale-brown. '

E. large tree (0. T.) Evergreen tropical
foreats, '

Wood heavy, uniformly, brown, close-grain-
ed, takesfine polish.

E. Vey largetree. (C Z 1000).

90 — 100
B —eors—1o W' —1000). 88=

Metam. Evergreen tropical forests—s—
Wood heavy, brown, unequally fibrous, hard.

E. (T$ Engforelis.

E. (T3000).

50 — 80
E i8—24 +4__6{P'M""-T.41000').

SS == S 8 Meam. Evergreen tropi-
cal forests and moiger upper mixed
forets—s—

Wood heavy, brown, hard and brittle, olose-
grained

E. (T). Engforess
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461

462

467

Eugenia oblata, Boxb. FI. Ind. 11. 493;
Wight Ic. t. 622: Wall, Oat. 3569.—(E,
puhhella, WaU. Cat. 3566, vizBoxbh.) «

a0cig} |

Thé pis uf.

Eugenia rulens, JRoer. J7L Ind. i7. 496;
Wight | c. t. 630—e< Jambosa Withtiana.
Bl.)

Eugenia Thumra, Boxb. Fl. Ind. Il. 495;
Wight Ic. t. 617—(Syzygium speciosum,
Wall. Cat. 3568; Eb. Self. No. 2372,
€*2374).

™
€00000¢(g
lav. thd p» 0.

Eugenia myrtifolia, Boxb. FI Ind. Il 490;
Wight Ic. t. 618; Hb. Wag. Cat. 3573,
A. p. p. intermixed.

Eugenia acimbatissma(3fiyr<M8—BlI. Bydr.
1088. E. althmima, Wall. Cat. 3588;
E. ferruginea, Wight Ic. t 554. Eb.
Eel/. 2393).

Eugenia cymosa, Lamk Diet. 111. 199. non
Boxb.; Wight Ic. t. 555. (Jambosa te-
nuicuspis, Wq. Fl. Ind. Bat.. |. 431;
Syzyg. nelitricarpum, T. et B. in Nat,
Tydschr. Ned. Ind. XXV.; E. viminea,
Wall. Cat. 3593. A; E. cqudata and
E. concinna, Wall Cat. 3591 et 3582;
E. toddalioideH. Wight Ic. t. 542; Eb.

' Qriff.and Eeif. No. 2391 et 2396).

Eugenia venusta, Boxb. FL Ind. Il. 491;
Wight Ic. t. 625.

m@:ﬂ:
Thé [)3‘ k4,

R

E.' '—T—O'). Ss

= Metam. Evergreen tropical forests.
— )

E.largetree (0.T)

40 — 50
B T5-20.4-6< VT4£1000)
SS Jfctow. S S, Evergreen tropical
forets—s— ‘
Wood heavy, red-brown, close-grained and
rather hard.

E. (T)

E. (TorAnP).

E. little tree and shrub. (T — 0 0.

50— 70
S —wre g oM —0) 8=

Metam. Evergreen tropical forests—s—

E




( Ixiv )
e )
Eg Names, Bemarks.
468 { Eugenia Jambolana, Lamh. Diet. I11. 198;]E. & L ﬁﬂw APRIP—
Wight lc. t. 535; Boxb. FL Ind. II. Y iy - -
’ T Z2000"). 'SS*o00. Si 8. Deci-
mégr(El.riJg?scen&A. Gray) .FL Syk. duous forests, chiefly the mixed and dry
s ones, entering also evergreen tropical
forets 8+ 1
206ig[81 Wood heavy, hard, brown, dosegrained,
; but brittle Bark, like that of mogt
Thaplepitt. other species of Eugenia, good for tan-
ning purposes.
: . . 40—50
469 | Eugenia fruticosa, Boxb. FI. Ind. Il. 487;| E. B30 74—36 OCPWMW—-Tc
Wigntlc.t. 624. 10000- SS = Dil. Lot. Low, esped-
ally Eng, forets—!—
o o3
Thd py* s (S.K.).
470 | Eugenia leptantha, Wight Ic. t. 528. (Sy-| E. GJ|i33°76P-B'T-AnV|OOOO_
zygium stiavissimum, Wall. Cat. 3573; e e .
8. sp. Griff. Not. Die. 654). iS. =S'S Evergreen tropical forests
471 | Eugenia dlaviflora, Boxb. (Wight Ic. t. 606;| B. 3—4—-—%5 — —3 CT— Ax'—0).
E. longiflora, Wall. Cat. 3572. A. et —0+i — e ‘
8085; E. exeavata, Wall. Cat. 3574). Evergreen tropical coadt-forets—s—
. . . 25 — 30
472 | Eugenia Zeylanica, Wight Ic. t. 73, nonl K. T =3 T — An® ~ 4000 ).
Boxb. (Jambosa bracteata, Mig. FI. Ind. o+ -
Bat. I. 437). FI. Sylv. Madr. *. 202. SS = (j fS-, ohloritic rocks. Evergreen
tropical forests—s— :
ooc(gedod P
Thd pte poak.
473 | Eugenia grata, Wall. Cat. 3586; Wight{E. small tree (T.)
1. I1. 15. (E. scabrida, Wall. Cat|
3564 D.; Eb. Griff, et Helf. No. 2364 et
2365).
474 | Eugenia bracteohta, Wight Icon. t. 53L[E. (T.)
Hb. Griff. If Eelf. No*. 2386-2387.
475 Eugeniacinerea, Wall. Cat 5576. (E.ribe-|E, (P — TZ 10000. SS=SiS. Ever-

moides, Wall. Cat. 3553, the fruiting spe-
cimens; Hb. Griff, et Helf. No. 2401 et
2410). ¢

green tropical forests—s—'
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476

ar7

478

479

481

Eugenia tetragons, Wight I11. [1. 16.

Eugenia operoulata, Roxb. Eort. Beng. 37,
et Fl. Ind. Il. 486; Wight le. t. 552.
(Syzyg. nercosum, DC. Prod. I11. 260;
Bth. FI.Hongk. 119; E. ribesioidea, Wall

Cat. 3553 B or C; Si/z vast urn, Wall |

Cat. 3561; E. firma, Wall. Cat. 3558;
Syz. Paniala, Wall. Cat. 3557 Ap. p.)

cqoocd
Yo thé pi e,

Eugenia obovata, Wall. Cat. 3352 A.; Eb.
Griff. No. 2403. (Syzygium grande, Wall,
Oat. 3554; Syzyg. polyanthum, Thw,
Ceyl. JPI. 2801, non Wight).

Eugenia Paniala, Roxb. Fl. Ind. I1. 489;
Wighl le t. 616; Wall. Cat. 3557.

Eugenia praoox, Roxb. Fl. Ind. II. 488;
Wight le. t. 619.

Eugenia oerasoides, Roxb. Fl. Ind 11. 488;
Wight le. t. 615—(Syzyg. mbnodosum,
Miq.; E. polyantlut, Wight le. t. 543
non Thw.; Syzyg. occlusum, Mig.; Hb,
Qriff. Helf. No. 2349 et 2395).

ooclgeeS

Thd ps$ echin.

Eugenia balsamea, Wight I11. II. 16.

Barringtonia Adatioa, (Mamma—L.; B.

speciosa, L.f.)
c[gRs
Ko kf.

NS

Es«k*

B8 =-4« Metam. Swamp-forets—8—

30—40 __(apJl

E'5—8+3—5(

E. largetree (C)

E. (0.

40 — 60

EP18—30+5—

= (C-T).

E. (Burmah, no station).

30 — 50
Es—mEra—
foroBts—L—

5 (An* — 0-). Coadt-




( L

)
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487

490

491

493

Barringtonia racemosa, DC

cofof

K> epin.
Barringtoniamacr ostachya, {Careya—Jacl91
Barringtonia oonoidea, Qriff.

Barringtoniaaugusta, (Stravadium—Wall)

Barringtonia pterooarpa, Kurz

022008

Kiethi

Barringtoniaaoutangula, Gmrtn.

EL §fiv. Mer. t 204.
cogjif

Kten”.

Careya arbores, .Sodt.
Fl. Sylv. Madr. t. 205.

onfegt

Bdu pwe.
(B&m-bue) S. K.

Careya spherioa, ’.‘osri.

Planohonia yalidg'5/.*

maope

Bamb«,

40 — 50
. An* — 00. B8 =
20~25+4—5( 00

S S, obloritiorooks &o. Coag-foreds.
—’.——

E. small tree (T* — 0").

E. small tree (T).

. middling sized tree (T).

30 — 50
o @ M 210001,

SS=S S, Metam., Lat p. Erergreen
tropical forests—s—

E - 40 — 50
10 —2045— 6
1000). SS = S S, ~Mff.
svamp-forets—1. + s—
Wood red-brown, hard, fine-grained, used
in congtructing carts; bark good for tan-
ning.

CP P ~M .
Mixed and

I o™ g ew—r 10009,

SS=Dil. Ca S. All. Open and dry
foreste; lower mixed and savannah
forets—L— )

Wood heavy, red-brown, close and even-
grained, tough, grong and durable, takes
fine polish. W = D'=55pd. Used
for gun-gtocks, house-pogts planks, cart-
framing, & Q. Also good for furniture
and cabinet-working, but too heavy.
Bark used for tanning.

I? large tree (C).

1

ur B8 »

- S S Evergreen coag-forets—s—
Wood brown, the sap-wood lighter coloured,
close-grained, heavy.

* Thbi. thetreewhich | mistodk in my Andamen Repatt for Careya .pharica of Rodourch.
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493

496

497

" 498

499

MELASTOMAGEJB.

Memecylon ovatum, 8m.
(= M. edule 8m. accord. Triana.)

Memeoylon pauoiflorum, BL

Memecylon plebgum, Kurz

Memeoylon cdlastrinum, Kurz.

MTi in ohe thrf nt’ ak.

Memecylon umbellatum, Burm.
EL Sylv. Madr. t- 206,

Medastoma normale, Don.

LYTHRARIEJB.
Woodfordia fruticosa, Kurz

Lawsonia inermis, L.

oS:

D&m.
0S:

Ddm.

E. littletree (O M* — T — 1000/). SS -
Metam. Evergreen tropical and moister
upper mixed forests—a—

E. g—ar itz (Am — 10000 S
= S S, ohloritio Tocks ~ Evergreen tro-
pical forests—s—

E ___20—2 5 (AP? — Pl

§—10 +2—
SS = All. Swamp-forests—s—

0
e P*M* — T — 10007,

SS=Metam., SiS. Evergreen tropical
forests—s—

E

E. littletree. (T — An®—1000'). SS=
S S, chloritic rocks, &0, Evergreen
tropical forests—s—

Wood very strong and tough, very hard and
close-grained. Good for cart-axles and
forms a sort of box-wood. Leaves and
flowersayellow dye.

E. little tree. (O AP" M* — T An" z
50000- SS=Meam., S S, &0. Ever-
reen tropical foreds, ascending into the

ier hill-forets—s X 1—

2D (B — 1000). 88 = Cas.

Dry forets—1—

I»

Theflowersyield a valuable red dye of con-

siderable importance, but little known.

L. 29774 -10QPO- 88:=7? cuit.

only.
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il
8 .,
Ez‘:’ Names. Bembrks.
. ) 50 — 80 .
501 | Crypteronia paniculata, BL E %6 g(Lr'P T —=1000/).
3 +
. 88 = S 8, Meam., &o Evergreen
9°§$'8, tropical forests, especially the open ones;
A ndn pa also moister upper mixed forests—s %
(A'ném ben) S. K. Wood light to reddish-brown, fibrous, dose
but not straight-grained, rather heavy,
the annual rings narrow. Used occa-
sionally for cart- wheels, but morein uto
for firewood.
i ; * T.-1. 50-60 o > -
502 | Lagerstroemia Flos reginaa, Ret*. n A PIT_T
L agerstroemia reginra Roxb.; FI.|* 20— 30+6— 12 N
Sylv. Madr. t. 29. E_OP@ SS= 00 S 8 Mixed foreds.
Wood pale or dark-brown, rather heavy,
@698"8@ streaked, fibrous but close-grained, takes
Ftim mdju ok k3. a fine pO“Sh, a ==37 pd. Used for
house-pogts, planking, beams, soantling
for roofs, carts, boats, paddles, oars, &o.
Exudes aresn.
i an
503 [ Lagerstroemia macrooarpa, Wall
. 1000). 88 = oo. Mixed and open
OQ_$'-@6=° forests—1—
(Kdn pimfi) S. K.
504 | Lagerstroemia hypoleuoa, Kurz I}-2 - (An* — 1000-), 88
= S 8, Ohloritio rooks, &o. Upper
mlxed forests—1—
Wood greyish-brown, narrow streaked, close-
grained and heavy.
505 | Lagerstroemia floribunda, Jack. Little tree (T.)
Gl
Ft m md p3x«.
70 — 100
. 506 Lagerstroematomentm Pral. Ib e 7_12(P'M‘_T_1000;)'
000S0i SS=S'S, Metam. Evergreen tropi-
Lezi. cal and moiser upper mixed forests

—s: L—"

Wood dark-brown, close-grained, heavy, the
annual rings distinct and narfow. D /=
53 pd. Valued for bows and spear-
handles, also used for canoes and cart-
whedls. Exudesred resn.




( ki )

Current
No.

Names.

Remarks.

510

511

512

513

Xagerdroemia caljoalata, Etin.

@&u@“ |

Pi tin mef pi u.

LagerstroDmia villosa, Wall.

cenlaorcoo:
Zounggdle.

LagersroGmia Indioa, I

Lageretroemift parviflora, Roxb.
Fl. Sylv. Madr. t. 31.

Duabanga grandftora, (Lagerstromia Roxb.

¢fgoas8

Mi auk gno.

Sonneratia acida, L.f.

’ ooq_tmq
Td pv or Td mu.

Sontieratia alba, 8m.

Ep, 90 —70 - (M* — 10007). SS

B0 —40+4—

= Metam. Evergreen tropical forests
Wood brown, heavy, of somewhat unequal
fibre close-grained, rather soft, soon
attacked by-xylophages.

40 - 50 .
5 =50+ 3_5(1’3 — M* —1000/).
SS = S S, Metam. Evergreen tropi-
cal forests, especially the open ones.
]
Wood pale-brown, rather heavy, somewhat
close-grained, rather coarsdy fibrous.
Not much used, " =40 pll

LP

L 212y 22(P—T). Cult. only.

20— 30

D — 16 4+83—5 (AF).

Wood greyish or light-brown, close-grained,
straight f|brous, eadtic, hard takes very
fine polish. D'=40pd. Good for build-
ing purposes, beams, rafters, boats, axles,
&o.

80 — 100 .
£580+ 1012 CAPPP — Tz
A 3000). SS=Meam, 8i 8o&a Ever-

green tropical and mixed forets—1—

Wood yellowish, turning pale-brown or grey-
ish, somewhat mottled, heavy, coarsdy
fibrous, but rather close-grained, rather
hard, takes good polish. D' == 30 pd.
Used in house-builling.

E. 11Tr1-9(-OT—rAn‘—O‘). SS=J3al.

Littoral forets—1P—
Wood soft, light and perishable

10—15
H.

(An. - 00. 88=sa. Tit-
ontI forests—!.—




( kx )

Current
No.

Names.

Remarks.

0l4

515

516

o1y

518

519

520

521

Sonneratia Griffithii, Kurz
oofgof:

Td pt u -gan.
Sonner atia apetala, Buck.

00 ocol
Edrn pé |4

Punioa Granatum, L.

oodb
Théi*.

SAMYDACEJE.
Casearia Canziala, Wall.

Homalium tomentosum, Bth.

cfgoaSeyp

M ouk cho.

Homalium .Griffithianum, Kurz

Homalium foetidum, Griff.

¢ podoge

Mi ouk gwe.

Homalium minutiflorum, Kurz

B, 30';40 (P—T —00- SS=.

littoral forests—B.—

40 — 50

E. 15—25+3 —4 (OP T-@
SS=Sal. Littoral forets—!.—

Wood red, ooarse-grained, strong and hard.
Good in house-building, for packing

boxes, &o.

E. Uttletree. (A—Pr.). Cult only.

I} — (& — M — 5009,

SS = All. Lowe mixed forests—s +
]_._

U4J " SLMP-A-M"Z
20000. SS=& <& & Mixed foreds.

Wood light-yellow, turning pale to greyish
brown, very heavy, very close-grained,
but of unequal fibre, rather soft, takes
very fine polish. < = 56 pd. "Usd
for teeth of harrows Good for furni-
ture.

Small tree (T.)

Small tree (T.)

Tree (P.)
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)

Cuorrant

Names.

Remarks.

522

523

524

525

526

527

528

PASSIFLORACE"E.
Carica Papaya, L.

ODSQO0JO
Than bo.

DATISCAC&B.

Tetrameles nudiflora, RBr.
Fl. Sylv. Madr. t

0080q05
Thttbot.

00Scol oS
Thtt po«k.

ARALIACEJE.
Aralia armata, Seem.

Brassaiopsis palmata, Kurz

Polysoias nodosa, Seem.

Trevesia palmata, Vis.

C00?
Bo.

. 212,

Heptapleurum glauoum, Bth. et Hf.

E gl \ A |;=2—(A'-TAn'4woo').
8S = 00. Cult. only.

"I Wood spongy fibrous, coarse and very pe-

rishable. Exudes a white resn. The

* milky juioe of the unripe fruit is a
powerful vermifuge. Water impregnated
with the milky juioe makes all sorts of
meat washed in It tender.

120 —150 . s
8010071015 F I M'—TAn

Z 10000. SS = Metam. Si S. Ever-
green tropioal forests, rarein dry forests
along ohoungs—s: 1—

Wood brown, light, coarse fibrous, rather
loose-grained, valueless.

Th

Small tree (T.)

15
Es—_—-ﬁ- I'rZ(GAn>_ 1000’)_ SSs |

= S S. Evergreen tropioal forests.
—s.—

20 — 25 , _
=iy a—s (A’ —0). B8=

Si'S. Evergreen tropioal forests—s—

E

Bp—p 15750 ~MMO0O-D000.  SS

= Metam. Drier hill-forests and pine-
forests—s—

E 10— 15 L4 o u
"B6-10+ J-1 oo -
4000/). SS = Metam., S S. Ever-
green tropical foress asoending to the
amp hill-forets—s—

. m
* o~
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Names.

Remarks.

529

530

531

533

Heter opanax fragrans, Seem.

0009Ss00S
Td chdn at.

c@oé‘cmoch‘

~Ki oimg Aouk.

C

ooocScoT

Toting hpo.

Mn,oropanax or Gophilum, Mig.

Tupidanthus calyptratus, Ef.

COKNACEJE.

Alangium decapetalura, Lamk. ?
(A. Lamarckii, Thw.; Fl. Sylv. Madr.

t. 215).

Marlea begoni&folia, Roxb.

049
Td p* ye.

Marlea tomentosa, EndL

C§sea0:

Gaapong'se.

Cornus oblonga,

Wall.

Th 50 — 60 8p__

2 s5—5 7 4 —5(Pr°P— 210009,
SS = Metam.,, Oa S., S S, &c Leaf-
shedding forests—1.—

Wood light-brown or grey, rather heavy,
fibrous but close-grained, very perisha-
ble.

30 40

|E Pg—=—F (W 5000-60000. SS =

Metam. Damp and drier hill-forests.
—’.—

20 — 30
E. ~ (Ar.) Evergreen tropical

forests—s.—

Small tree-(An° — 1000/). SS = Si S.
Upper mixed forests.—1.—

Wood strong, very close and even-grained,
dark-brown., easy to work.

80 — 70
EP 55— a0 54— (M' —1000)). 88=

Metam. Evergreen tropical forests.—s:

‘o 90 -
LPJ' n ~ (M'—10009), SS=Meam.

Evergreen tropical forests—s: 1.—
Wood pale-brown, close-grained, rather
coarsely fibrous.

EPETFA I (M 40007000). SS =

Mdam. Drig hill-forets 1
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Current
No.

Names.

Remarks.

637

Al

642

RUBIA.CBJE.

.Vangueriaqoinosa; Roxb.

coote(c

8emd gyi.

Vangueria pabesoens, Runs.

mu@és

Se ma gyn.

Canthium didymum, Gmrtn
Fl. Sylv. Madr. t. 221.

Canthium glabrum, Bl

Canthium parviflorum, Lamk. f

| xor a tomentosa, Roxb.

00y

Bd kfwe.
Gadgo08

Mt et nd pan.

| zora rugosola, Wall.

Ixora parviflora, FA/.
il. Sylv. Madr. t. 222.

L?smaUtree. ~(Pr* —10000- SS=CaS.
Dry forets—L—

20_25

LP10_15+2_3* rror M
10000- SS = Oa S.; Lat Diy and
Eng forets—L—

E? anaU tree (T.)

E P small tree. (PB — T —1000"). SS ==
Latp. Evergreentropical forets—*.—

Er— —® .,
Alluv. Swamp forets—s—

SS

o 2—20 £ (AR —T—1000).

§—10+1-—1 _
SS=9S S, Lat.,, Metam., &o. Ledf-
shedding forests—fI X L—

E 20—25 P

10—12+1J—2%
=S S.; Mdam.? Evergreen tropical
forests—s—

—1000({. SS

B — @ _ioco)

= CaS. Dryforets—1—

Wood reddish-brown, olose-grained, hard,
taking good polish.




(

kxiv )

Names.

Cuarrent
No.

Remarks.

544 | Ixora nigrioans, RBr.

545 | Ixora spectabilis, Walh

546 | Ixora coriaeen, RBr.

547 | Ixora brunnescens, Kurz.

548 | Coffea Arabica, L.
000goS
Kd pwe.

549
Coffea tetrandra, Roxb.

S006S
Wi km.

Urophyllum glabrum, Jack.

951 Urophyllam strigosum, Korth.

552 | Urophyllam bilo'culare Kurz.

20 26 AT
00- SS=ulff. Swamp-forests—s—
Wood yellowish, rather heavy, ooar sefibrous,
rather loose-grained, soft.

20—25 .

E. B_:WF 2(Ar'l:[ T—10007).
SS=Si S, Metam. Evergreen tropicel
forets—s—

Wood yellowish white, heavy, close-grained,
hard and brittle, turning on exposure,
pale coloured and blackish-streaked.

E —2 fa-s ). 88 =
Aren. Beaohjungles ohiefly.—s—

Efo7i®>=yAr-0). o=

e Aren., S S Coad-forets—s—

20 — 30
B I8+ li_z('.['.onlt.only.—s.—

20 — 25
E. =15+ 2—uj (O W' Ax® £30009,

SS = Chloritio rocks, Metam. Ever-
green tropical forets—s—

E. littletrea (T.)
E. littletree (T.PorAn.P).

25 — 30
v To—Tp—— (M. 2000-3000-). 88

= Meam. Evergreen tropical forests.
_..——




( bav )

No.

Names.

Eemarks.

557

MuBSsnda glabra, Vht.

Mu883eeda macrophylla, Wall.

Diplospora singularis, Korth.

Webera oppogtifolia, Roxb.

R
8dksue.

Webera glomeriflora, Kurx.

Randia uliginosa, DC.

7581

Mlufn pi u.

Bandia longispina, DO.

caosoSocp
S* thdm pa yd.

caoradoep
Sdtbampéayd.

Gardenia campanulata, Roxb.

ceorodoep
Sethdm paya.

E 12—;?5— (M®8.3000-40000. 88 = Me-

tam. Drier hill-forests—s % 1—

E. littletree. (An* —10000- SS=SiS.
Moister upper mixed forests—s—

g O ®. M. — T. —
10000. 88 = Metam.,, Si S. Ever-
green tropioal forests—s—

30 — 40 ; .

E. 15_20+2_3(0.rl'.m.—T.An.

— 10000. SS =S S, Metam. Ever-
green tropioal forests—s—

Wood yellowish white, turning brown,
heavy, very close-grained and of a very
finegrain.

E — :_-B-(P‘.—IODO'). 88 ==
S S. Evergreen tropioal forests—s—

E. ztzno—..._“—sa;otﬁ (APrV—T. -0).

SS= All. Savannah and lower foress
—]—

12— 20 1
E. g—17+7— ® —M"—10000.

SS = Metam,, S. S, &o. Evergreen
tropioal forests—s—

The fruits are said to be poisonous and
used tokill fisii.

| 2+ (OP«- T. -1000).

SS = P Evergreen tropical foreds

+|
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e
F\I Names. Eemarks.
=]

5 .

661 | Gardenia sessiliflora, Wall. b "5 *—=(A Pr*—T Z 3000Q.
_ 88 = 00 " S 8, All. Leaf-shedding
oof:cdiod foredts, especially mixed forests—!.—

Mdji pok.
ooefoolg]  oodwlanfgy
Thd min si pt'w.
cootogodog

Sekt ek m.

562 | Gardenia erythroclada, Kurz. UZ[‘%?‘?E__Z <AWP _T _

20000- SS = Ca S, 8% 8., AlL, &@
?53 Mixed and dry forests chiefly.—1—

Mha'nnf.
. : , 20— 30 "
563 | Gardenia turgida, Roxb. L» Y —) (Pr* — Pi*— 1000),
00056}? fSoSra:h.C—a 8-.,_-La| », Dil. Dry and Eng
Thrf mfm éan/.

Gardenia cuneata, REs. LP small tree (A.)

: : 12 —~ 15
Gardenia dasycorpa, Eurz I» p—  p—r (®r'T _500). SS

= Oa &, Lat. Dry and Eng foress

Gardenia obtusifolia, Roxb. I} 3 lg +_125 5 PP M — T
5000- SS = Oa S, Lat. Dry and
‘16905 Engforests—1—
Tih kat.

Sap-wood pale-brown, soft.  Yields fine
peluoid yellow resin.

. . 20— 25

Gardenia resinifera, Roth. LP5—,\ 5T 173 ©

Wood white, close-grained, well adapted for
turning. Yields yellow peluoid resin.
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L]
E 5 Names. Eemarks.
: ; 25— 30
567 | Gardenia coronaria, Ham. Ik TO-VW* =% <oPlp_T__
1000'). SS= Metam., Argyll., SiS., &o.
q_eocs Mixed foregts, rarely in low forests—1.—
Trn Ka, Wood pale-brown or white, rather heavy,
of an unequal fibre, rather brittle, very
close-grained. D/ =49 pd. "Usd for
making combs and adapted for turning,
but cracky.

568 | Gardenia pulcherrima, Kurz. E. m—angllﬁ_A (An® — 1000/). SS
w _hllo +o0—14 '
= Ghleriti entine rooks. Ever-
greenm@m,_tg_

: 26 —230 )

569 | Guettarda speoiosa, L. E. m(m-of). BS = Aren.
Sal. Chiefly beach jungles and tidal
forests—!.—

570 | Polyphragmon sericeum, Desf. E. small tree. (An' — 0/). SS = Sal.

571

572

573

574

Scyphiphora hydrophyllacea, Qcertn.

Morinda exserta, Eoxb.
cpoofol
Nt"awng ptn.
ngO
Nto.

Morinda tomentosa, Eeyne.

Morinda eitrifolia, L.

PL Sylv. Madr. t. 220.

cpo0(d5:
. Nioki.

Aren. Beach and tidal forests—1.—

E . -=—e=l—=s (An'—0).

o -~ % .
littoral forests.—s.—

SSRal,

E. Small tree. (Banna). Wood yellow to
red, rather heavy, rather close-grained,
hard, takesfine Bollsh. Good for fancy
work; root and bark ared dye.

15_20 "
L\.ﬂ! —8+ T—1F <" — 1000). 88
= CaS Dryforets—!.—
B gt g (Au* — 10007, 88 =

S'S. Evergreen tropical forests—s—

Often cultivated. _

Wood deep brownish yellow or bright yellow,
close-grained, light, tough. Yielding a
bright-yellow dye, or very valuable red-
dye which is fixed with alum.
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Current
No.

Names.

Eemarks.

675

676

677

678

579

581

Morinda angustifolia, Boxb.

Ye jo.

00o3()

SdbekL

Psilobium capillare, Kurz

0 —.25
E g M 1000/ 5
B8 = Metam. Evergreen tropical forests.

—f]

Often cultivated.

Wood yellow when fresh. Bark and root
used as dye.

20 — 25

ggFri—_s C W —-T—0
SS=All. Metam. Svamp-forests chiefly.
e e .

E

40- 70

ShroooepbalnB Cadamba, (InthocepAalus— Le? jp—35 5 =15 (F* — 2000). 88

Mig.)

¥1 Sylv. Madr. t. 35,

R
Miu.

SarcocephduB cordatue, Mig.

FL Sylv. Madr. t. 318.
wspcooSonbqps

Ud u let tén shl.

R

M& «.

Nauclea polycephala, Wall.

Nauclea excelsa, 31.

Nauclea BeBslifdlia Roxh,

Bbeq00
Tefng ka l4.

|Wood pae-coloured, rat

= Bi S, All. Moister upper mixed
forests, rare in the lower ones.

Wood deep yellow, loose-grained. D/ =
73 pd. .Recommended for furniture.

U g R (B M — T — 10007,
SS=AIL S S. Mixed forests, especi-
dly in the lower and savannah forests.

r ight,
pd. Soft usdless wood, decays in less

than ayear.

%1

E. Small tree. (0. T.)

Largetree. (P.)

40 — :
95— 6078 — (CP*—15004). B8

= All.,, S 8 Mixed foress—!.—
Wood brown, rather coarse, rather dose-

grained. W = =5 pd. Re-
commended for furniture.

Lb
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Ezd Names. Remarks.
582 | Naudlea cordifolia, Roxb. ra_ 4080 o\ ope e,
FI. Sylv. Madr. t. 33, | = 0—40*+4— 10
) ) T 15000- SS= Oa S, Motam,, Lat., &c
&y 8 L eaf-shedding forests—1—
0 Wood pale-ydlow or brown, rather close-
N npin. grained, fibrous, n/ = 42 pd. Used
Nau-ben) S. K for making combs and possibly valuable
(Nau-ben) S. for furniture, and house carpentry.
- 25 — 50 .
583 | Nauclea parvifolia, Roxb. et —3—g A P —T—500/).
Fl. Sylv. Madr. t. 34. - SS=AIL, S'S. Mixed forests, espe-
S cially lower and savannah forets—1.—
CB @00: W ood light chestnut-colour ed, close-grained,
Teing the. heavy,utjhia&nual rings rather broad.
= — " —pd. Used for planking
but rots soon, if exposed to wet; seems
also fit for oabinet making.
. . o wmm 6Q 4 _ _
584 | Nauclea rotundifolia, Roxb. UT>20 _*30+ Pgr Qp-P T
2000/). SS = All, S 8, Meam.

OO_£00 Mixed forests—1.—

Bmga. Wood pale-yellow or brown, rather heavy,
close-grained, n/= 45 pd Not much
used, recommended for furniture.

i 10 — 20
585 | Cephalanthus naucleoides, DO, E. 7 (Burma).
50 — 80 CPA—P
586 | Hymenodictyon thyrsiflorum, Wall. L m( —IP* 21000).
. SS Ca8; S S Dry and uppe
20 mixed forests—1—
Ku Béan. Wood light, Idose-grained. W = —njl 2
o8 pd. Used for black boardsin Burmese
mg~$-0 schools, also good for packing cases.
Kd ZUTL ptn.
2 B
587 | Wendlandia tinctoria, DO. E? (& Pr*—T--4000/).
SS = Dil., Oa S, Lai, Metam. Open
035@[[ and dry forests, ascending into the drier
; hill-forests—1.—
Thtt p«u.

Td md yonk.

Wood dark-brown, fine grained.
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Eﬁi Names. Remarks.
8
588 | Wendlandia soabra, Kurz. E P dmall tree. (A.)

&89

500 |

591

692

593

594

Wendlandia glabrata, DC.
Thit p¥ u.
Wendlandia ligustrina, Wall
oveo(fiof
Damd&ek/ pin.

Wendlandia glomerulata, Kurz.

COMPOSTE.

Yernonia arborea, Earn.

Vernonia volkameriflefolia, DC

BIumegl balsamifera, Dé.

GeoBS

Toung mathein.

L'eucomeris decora, Kurz

Soocy:
Né4pz e.

EL Sylv. Madr. t. 225.

90~ |
A (M*— T 2000-4000/).

SS = Meam. Drier hill-forests—s—

E

|E. small tree (A. T)

E. small tree (T.)

.4, an

E. Ar{,\l_ (T-)

EP 7277 4% (M® - T 2000-4000/). SS

= Meam. Hill engforests and drier
hill-forets—1.—

Wood whitish, turning pale-brown, ooarse,
heavy, close-grained, rather hard, the
heart-wood narrow, dark greyish-brown,
of a oft almost corky consistence.

15
‘"1—3+ r5
SS = 000 Metam. Deserted tounffyas
chiefly—L— **
Wood pale-coloured, rather light but close-
grained, soft.  Yields camphor equal to
the Chinese one.

E

(A ProP _ T 30001y

12 —15
3__4+_-(Pr'-5000. B8=Ca8,

|
Lat. Engforests—1.7
Wood white, soft.

L
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.O'urrent

g Names, Remarks,
CAMPAKULACEX.
- . o
596 | So& vola Koenigii, Vhl. B. small tree—2gfF An — 00. SS
0ScodScoSt 1Sal Aren. Besoh and tidal foredts
P*n h tan. Wood fibrous, milky, usdess, the heart
medullary.
ERICACE fi.
597 | Vaccinium exaristatum, Kurz. E??2_|(_)1_252 (M* 3000-6000"). SS =

599

‘601

602

603

Andromeda ovalifolia, Wall.

Gaultheria ptinotata, BI.

Bhododendron Moulmenense, Hook.

Bhododendron arboreum, 8m.
Fl. Sylv. Madr. t 228.

PLUHBAGIN&B.
JEgialitis annnlata, BBr.

MYHSINBB.
M esa ramentacen, Rozb.

Messa Indica, SO.

Metam. Drier hill and pine-forests.

L» Tz"—-—/‘ 2

2_ = (M* 5000-70000. SS =
Metam. Drier hill-forets—L—

20*2; (M* 6000-70000-

Metam. Dr_ier hill-forese—1.—

E. SS

30 — 40 . ,

E.o—=mEr3— 4m —T 4000-7000").
SS = Megam. Damp and drier hill-
forets—s—

Wood white, soft.

E,0~T22. 2 ) Hill-forests.

E 7

— (OAr»—TAn'—0").

6—
3—4+
SS= SaL Littoral forets—1.—

25_30 * 1
W__T(CP TAnl 1000").
SS=Latp.,Metam.,SiS.,&0. Moister
mixed forests and moist forets—s—
Wood pale-brown or brown, rather heavy,

«lose-grained, brittle.

E.

RsmaUtree. (CPs‘-TZBObOO- SS=
Meam., S S., &o. Evergreen tropioa
foreta,—s—




( boxii ).

il
Eg Names. Eemarks.
605 | Msasa ver mcosa, Scheff. E#snal tree (An® — 0). SS=S S
; Moister upper mixed forests—s—
. . 00 _ QK
606 —
Myrsine semiserrata, Wall E. A, 5 (M* 6000-7200/). . SS =

607

610

611

612

Myrsine avenis, DC.

MyT9ne luocida, Walk

Ardisia anceps, WallL

Ardisia humilis, Vhl.

qleoxd

Jrin mé op.

JEgioeraB corniculata, Blanco.

20903

Bu id yak.

SAFOTACES
Chrysophyllum Eoxburghii, G. Don.
Fl.Sylv.Madr.t.236.
Bogoé

Thénks 4 ptn.

Mgtam.  Drier hill and pineforests.

E. —p-z’\—l-_f—52 (M 4000-70000. SS =
L Metam. Drier hill-forests—L—

fmg-: — (APP—

= QOa S, Lat. Engforests—!.—

SS

E.+_l|_M*7*’\ (F-TZ3000). SS=
Mdam. Evagen tropicd forets

e ——
B — —
88 =S S. Evergreen tropical foress
_a._
Wood reddish.
1
E — (OA' T An* — 09,

SS=S4. Littoral forests.-l.—

80- 0 .
Eg—p =7 ®'—0) 8=

Lat. p. Evergreen tropical forests—!.—
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L
Eg . Names. Remarks.
5
: 40—G0 .
613 . » 1
Achras Sapota, L ® T3 (P oult) Cultivated
only. -
090500005 Wood uniformly-brown, close-grained, ra-
Twot hi pit. ther, light, hard. Yalued in South Ame-
rica for the shingles of corn-houses
Bark said to be a good substitute for
ohinine.
614 | Sideroxylon tomentosum, Boxb. E? smal tree (Pr® — 5000- SS =
CaS.; Lat Enganddry foress—1—
:DSQL Wood brown, loose-grained, fibrous, rather
That oho. heavy.
615 | Sideroxylon attenuatum, DC. E.(T) ‘
616 | Sideroxylon grandifolium. Wall. E.largetree (P — M.)
€000000g0S0S
Tan thd pot pra.
Cgc8000080£L
Twt te pét pin.
617 | Bassia villosa, Wall EP(A).
: + 50-60 .
iin? . 0N R —
618 | Isonandra caloneura, Kurz. B m—7mr3—s'4 pn 85
Chloritio and Serpentine rocks Ever-
green tropical forests—s—
619 { Isonandra obovata, Grjp. E. (T.) Yields Gutta percha
B. 30j-40 (a;, A 0 gs = gua
620 | Isonandra polyantha, Kurz -EOJ?-—O (A 12003, o8 = gy 2
Evergreen tropical forests—s—
Yields gutta percha probably not inferior to
that of Singapore.
‘621 Payena lucida, DC. E. (TP).
0 __8 (M* — T — 10000-
622 | Payena paralldoneura, Kurz E. T —E0TE — 7 W

SS = Metam. Evergreen tropical
forests—s: 1.

e mmm e ———r [——



( Ixxxiv )

Tan hot

et
. . 50 — 80 s_0). 88
623 | Mimusops Indica, Kurz (turn DC.) 30_—60+ 12 — (T Ap* —0%),
=S S Coad- foreets—s—
00<S008 Wood reddish or pinkish-brown, the sap-
Kippili - wood lighter-coloured, rather narrow-
ali thi streaked, very close-grained, very hard
(Eappali thit) S. K. and durable, heavy. The so-called An-
daman bullet-wood, used especially for
gun-stocks, &o.
624 | Mimusops ? parvifolia, Kurz E. smdl treeP (A))
. o 40 — 50 .
625 } Mimusops Eleagi, L. E. T 7(H—TAn —1000),
‘ FL Sylv. Madr. t. 40. SS=S 'S Evergreen tropical forests;
often cultiv.—s—
©aps Wood reddish-brown, close-grained, heavy,
Khd yd. very hard and durable, takes a beautiful
polish. D'=61pd. Good for house-
building and furniture and said to last
50 years. Yields the pagoda-gum of
Madras
EBENACEJE, )
—2
828 | Gunisanthus pilosulus, DO. E. ﬁ“ﬂl f (P An® 5000- SS =
S S P, Chloritio and Serpentine rooks.
Evergreen tropical forets—s—
627 | Gunisanthus mollis, Kurz. E. .Bi{% '&g (M* — 5009, 88=a
Maam Evergreen tropical foreds
—Ss.=
Wood red-brown, rather heavy, of a short
fibre, close-grained, rather soft, soon
attacked by xylophages.
: . 25— 30
628 { Diospyros kaki, L.f. LP?—_|-_-2—_7 (M" 2000-4000/). SS =
Metam, Drier hill-forests—L—
629 | Diospyros cordifolia, DC. A 15—+5—%—--ﬁ(/\ -6000. SS=Sis,
> Arg. Mixed, and low forets—1.—
Q]l&)a Wood palebrown rather heavy, doBe
Chop pra. grained, the heart wood small, blacklsh
takes fine polish. D' = 49 pd
C0000|0S




( Ixxxv )
L=
-]

gz Names. Eemark;

630 | Diospyros heterophylla, Wall. Ix — — (A Pr* — 5600/), . B8
quoa = 'Gal S, Lat. Dry and Eng foreds
Chaop pin.

. . 60 — 70 :
631 | Diospyros ehretioides, Wall. N EAGTE R (AFT F— T
30000- SS= 00 S S Leaf-shed-
09305?165@'3“ ding forests—1.—

Ouk-chin-za. Sapwood yellowish-white, of a very coarse
granular appearance, rather hard, the
heartwood rather heavy, brittle, close-
grained, brown or beautifully white and
black mottled. a' = 41pd. Used for
house posts.

'632 Diospyros stricta, Boxb. Largetree(C)
633 | Diospyros chartacea, Wall. E small tree (M® — T— 10000- SS=
Metam. Evergreen tropical forests—
S_
Sapwood whitish, rather heavy, fibrousand
tough, soon attacked by xylophages.
: . 40 — 50 _
634 | Diospyros sapotoides, Eurz E. 15_25_'_3_4(1'5'——1000_'). 88 =
S S. Evergreen tropical forests—s—
635 | Diospyros undulata, Wall. E. large tree (M T An — 1000'). SS=
. Metam., ohloritierocks. Evergreen tro-
pical forests—s—
636 | Diospyros lancesofolia, Roxb. E. middling sized tree (T.)
Diospvros densiflora. Wall. EP small tree (Ar' M — T z500'). SS
637 | Diospy & = Metam. Evergreen tropical forests
el e
638 | Diospyros dasyphyUa, KUPZ. Tree (M 40000-
839 | Diospyros Brandisiana, Kurz. Tree (T))




( Ixxxvi )

g ) Names. Remarks.
52
O
640 | Diospyros oleifolia, Wall. E -154_’_9—3_—_@;(&8-—@ --1000", SS9
QIL‘SOG .li/ljtam. Evergreen tropical forests.
. Sapwood white or yellowish white, heavy,
Chop pm fibrous, close-grained, soft.
_ N
641 | Diospyros variegata, Kurz * 5 —(-520+ ZO__ g - M — 1R
SS= S S, Metam. Moister upper mixed
and evergreen tropical forests—1.—
Sapwood  white, turning-greyish, heavy,
fibrous but close-grained, soft.
i i 40-50 N >
642 | Diospyros ramiflora, Roxb. B BT—20+4=5 WE < 002 ),
SS = S S—Evergreen tropical forests.
643 | Diospyros Embryopteris, Pen. E. 40—60 — T,
- VL Sylv. Madr. t. 69. p M—T)
644 | Diospyros Toposia, Ham. Tree(C.)
- P 50 — 60 .
645 | Diospyros Kurzii, Eiern. B ses 7 (An' — 1000%. " B8
GQoS = §| S, &o: Evergreen tropical foreds.
——
Moung. Wood greyish, the heartwood small, ebony-
like, close-grained, heavy black, or the
Prey wood interlaid with black wood
ayers and then called marble wood.
i i i Th 50—60 Pr*pa __TUB _ «AAN\
646 | Diospyros Birmanioa, Kurz =4 — Gﬁ TTpa B BAN
C0050<5 _SE‘X;.DH., Ca S Dry and open foreds.
Te-pin.
647 } Diospyros flavicans, Eiern. Small tree (T.)
Di h Mi H M fAn* N R — p.- o
648 | Diospyros pyrrhooarpa, Mig. A Trp—gian —&n =sP5 S
chloritic rocks, &o. Evergreen tropical
forests—s—
649 | Maba buxifolia, Pen. E. Little tree (%)
m Wood dark-coloured, hard and durable.
dcldol
Mejpi oung.
650 | Maba Merguensis, Eiern, Small tree (T.)




( Ixxxvii )
el
Eé Names, Remarks.
STYRACEZ2E.
651 E.(T)
) Wood close-grained, light, perishable.
Symplocos spioata, Boxb. )
652 E. small tree (M® 5000-70000- SS ==
Metam. Drier hill-forets—1—
Symplooos lucida, Wall. .
653 E. small tree. (M® — T 4000-50000 88
= Metam. Drier hill-forests—L—
Symplocos' polyoarpa, Wall.
654 | Symplocos racemosa, Boxb. E? ]322"4__E -r(Pr’\P' *‘ 2 2008/ S
= Meam., Lat, Argyll. Open and
dry foress—1—
Wood yellowish, strong and compact. Used
for furniture. Bark yieldsred-dye.
. _ & ™ £
655 | Symplocos pedicdlata, Kurz E. 10157 3 -4 (et _ 1000/, 'ss
= Metam. Evergreen tropical foredts.
— —
Wood very pale brown, rather light, close-
grained, soft.
- 15 nE
656 | Symplocos sulcata, Kurz E. —F—A-(M' — T3000-60000." SS=
Metam. Drier hill-forets—L—
657 | Symplocos ferruginea, Boxb. E. small tree (T.)
658 | Symplocos leiostachya, Kurz. E. small tree (T.)
659 | Symplocos caudata, Wall. E.tree(G. T)
660 | Symplocos oratrogoides, D. Don. E.P(M)
20-25 _
661 | Bymplocos leucsnths, Kurz E. Tri—1 (P - 00. ss = Al
Swamp-forestd.—a8.—
Thé le.
662 | Styrax rugosum, Kurz E.(T)




( Doxviii )

- Names. Eemarks.
£2
3
663 | Styrax serrulatum, Boxb. E. small tree (0. T.) Yields gum benjamin
or benzoin of inferior quality.
664 | Styrax virgatum, Wall. E. (AP). Yieldsgum benjamin or benzoin
; of inferior quality.
JASMINES
665 | Nyctanthes Arbor-trigtis, L. E? L2g2e 2 == (AF —5000. SS-Oas.
EL Sylv. Madr. t. 240. Lat. Engand dry foress—1—
BoSoB0qs
Saithdlu.
666 | Schrebera swietenioides, Roxb. IA 1o 40-60 5 (P — M* — 1000/).
EL Sylv. Madr. t. 248. —380+8—5
SS=Si S, All. Mixed forets—s X1.—
nsad Wood grey or brown, very close-grained,
Q heavy, hard and durable. Said not to
Erh gop. warp or bend.
OD609CS8
Ttotewelu e.
667 | ligustrum robustum  {Phillyrea robustg,L arge tree. (d. A.P.T)
- Boxb.)
40 60
668 | Olea dentata, Wall Zf “_TiPaII- — MOOT.,B3=
Metam., Lat. p. Evergreen tropical and
hill eng-forests, also drier hill-foredts.
Wood pale brown or white, turning darker-
bfown, very heavy, rather coare fibrous
but clowgramed
669.| Olea dioica, Boxb. Bather largetree (C.)
. . . 30-40 184
670 | Oleaterniflora (Lin&iera terniflora, Wall.) | B, ———— Pri—d (OP*M' — T‘-Fv\)\';’ig 2

= Metam., Si-S. Evergreen tropical

and moister upper mixed forests—s.__
Wood pale brown, rather heavy, close-

grained, of an unequal fibre, but soft.
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-3
E* Nameés. ° Bemarks.

. . T 90— 25 . .
671 | Chionanthus ramiflorus, Eoxb. E S — {An" — 0/, B8 = Bi 8.

672

673

674

675

676

677

Chionanthus maorophyllus, {Linodera ma-
crophylla, Wall.)

Chionanthus insignis, Mig.

APOCYNEJE.
Thevetia neriifolia, Jitss.

ocepCiofs
Pd young pén.
Cerbera Odallam, Gartn.

00(.‘892
Kd\u a.

Ochroda salubris, Bl.

Flumeria aeutifolia, Poir.

orqSoano:
TAyopsdka.

Alstonia soholaris, RBr.
EL Sylv. Madr. t. 242.

coa8deRS

Toung me op.

conofoont
Toung sd kd.

cocSoqsS
hak top.

SmaUtree: (A.T.)

E. small tree ﬂM. T. 1500-2500 O- SS =
Metam. Hill Eng foreds.

15— 20 ,
E'6—10+1—1} (A-T An. cult)

Cultivated only.

50 ;
E. 16~ _—-—-8__4(05.1-.——TA1|'—0').
88 = Sal.  Littoral forets—1.—

Wood white, very soft and spongy. Seeds
yielding an oil for lamps.

20—25 - .
B v 34 AT 0)
Sal. Tidal forets—1.—

E SS =

L. =25 5 (A—T). Cult, only

4 —5+2 —
Yields an inferior sort of caoutchouc.

E. - (Pr* M — T —10007),

SS = Ca8., Lat.,, Metam. Open, dry
and upper mixed forests.

Wood .white or pale-ooloured, light, olose-
grained but rather coarse, very perish-
able and soon attacked by xylophages.
TJsd for light work, such as boxes,
trunks, scabbards, writing boards, &o.
It is as bitter as gentian and the bark is
said to be a powerful tonic




( x )

K oung mf ku,

- .
5 £ Names. Bemarks.
15— 20
679 [ Holarrhena Codaga, G. Don. L e L CAP —P ¢
10000. SS=SiS. Upper drier mixed
00“909.8& fofets—s + 1—
Lat top them.
(Let-kopdein)S.K
: . : 25— 30
680 | Holarrhena antidysenterica, Wall L y =3 CkEP—-T-—
1000). SS = Oa S, Lat, Argyll.
mosoqé@' Dry and open forets—1.—
Lrzk top Ki. Yields the ooness bark of commerce.
(Let-kop gyi) S. K
Wrightia mollissima, Wil 1k 40 CAP*—T
681 | Wrightia mollissima, . D=1+ 55 — T £2000/),-
SS=S S Lower and upper mixed
MQ6°8$ forets—s + 1—
Lak top tham. Wood yellowish, rather light, olose-grained,,
soft, 0O'=155pd,
wo5oqSB§
Lat top theiu,
cooofococS
Totmg zd Up.
882 | Wrightia tinctoria, RBr. EP 40 ‘m
EL Sylv. Madr. t. 241. D—=15+3=2(°"""%)-
Wood beaitifully white, close-grained, hard;
resembling i1vory. Good for turning.
Leaves said to yield an inferior kind of
indigo.
688 | Wrightia coceinea, Sims, EP W.—0Q (C)
’ 10 —20+3—5*" '
Wood white, very light, but firm. Much
used by turners for making palkees.
LKotantacex,
. . 15
684 | Buddieia Asatica, Lour. E - (AP>_ TAn—20000- 88w
efodS: 00. 8i8. Deserted toungyas and n
@ 8 01 vaaah forests chiefly.-L—'gy -




( xi )

687

oo@osooors Sk
Thé ki 4 lak wé,
cpnf@3s

Ni*oung kt dp.

Fagraea racemosa, Jack.

Stryohnos nux-vomioa, Q.

ood\E:

Kipawng.

Stryohnos potatorum, Z ./

Stryohnos Wallichiana, Steud.

“ -
U Names. Remarks.
D
agraea fragrans, Roxb. EP 0 — %8 A (T*).  Eng and Hill
. Eng forests.
93§$' Wood yellow or light-brown, white streaked.
If nifa. W = ﬂops—@ pd. %aid'tobeimperigh-
ableif exposed towater and Teredo nava*
lis will not attack it. Used for house-
building, posts, piles for bridges and
wharves. Recommended for railway
30 — 35
€88 | Fagraea obovata, Wall

- I ! a_
E. m gem-clasping. (G P' M
T — 10000- SS = Meam. S S.
Evergreen tropical foreds.

40 — 50 .
E =15 R 5 — g Mem-clasping (An’ —

1000/). SS=Si S. Evergreen tropi-
cal forests—s: 1.—

- ¥ ___ampr—_T.

2000'). SS = oo SiS. Leaf-shed-
ding forets—L—

Wood whiteor grey, close-grained and hard.
D/ = 52 pd. Used for plough-shares,
cart-wheds, also for making cots and
fancy cabinet work. The tree produces
the poison nut or ntiz voznica of com-
merce.

25 v 30 , .
I® 105 3_4(]?:".—5000. 88 =
Oa S, Dil. Open and dry forests—1—.
Wood greyish palebrown, very heavy,
close-grained, hard and durable, takesa
beautiful polish. Qood for plough-shares,
whedls, &0. The seeds possess the quali-
ty of purifying muddy water.

25—30 138 =
"10 —12+ 11 —2| (P’ —10000".1

S S. Evergreen tropical forets—s—

E




( xci )
L)
gzd Namies. Remarks,
5]
Boraginex
691 [ Gordia fragrantisima, Knrz. L.tree(M —T).
Wood very fragrant and mlght possibly be
Fee s s 2 e a] used as a perfume, Ilke thewood of C
aebostena.
Kd 14 nwk.
692 | Cordia polygama, Roxb. Small tree. (M? 1000-2000'). SS=M etam?
Hill Bng forests—!.—
30 — 40
883 | Cordia brunnea, Knrz, Lk T3 —3 (Pr® Z 1500). SS
=CaS Dry forets—!.—
. 25 =35 8
Th
694 | Cordia myxa, L. T — T 4<UA..Pr PP _Tg
. 20000- SS =00 S S Leaf-shed-
maw?a ding forets—sX1.—
Towng thd nét. Wood white, turning greyish-yellow, Ilght
- fibrous but cose-grained, soft. n’=
QD?(S 33 pd. Of little use except for fud.
Th< ndt.
00M)5
Thd ndp.
695 | Cordia grandis, Boxb. L. largetree. (C A P).
Wood uniformity pale-brown, rather light,
90?8 coar s fibrous, takes an indifferent polish.
Thé& nép.
. . 40 — 50
696 | Ehretialrovis, Boxb. LA (r* P* M' An* —
FI. Sylv. Madr. t. 246 16—20+5—4
- Sylv. Magr. t. 246. 10000, SS = Ca S, ML, Metam,
chloritic and serpentine rocks.  Open
and dry forets—1—

Wood pale-brown, heavy, fibrous but rather
close-grained, the sapwood lighter co-
loured and 'soft, soon attacked by xylo-
phages.

697 | Ehretiaserrata, Bo*f>.

Er U3SH= (©4).

Wood tough, rather light, durable, greyish,
streaked, fibrous but close-grained, takes
fine polis_h. Used for handles.
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Names.

Eemarks.

698

700

701

702

703

BIGNONIACEJE.

Millingtonia bortenss, L. f.
EL Sylv. Madr. t. 249.

concpd
EH it

Galosanthé Indica, L.

clobepod

Ki oung jd pm.

Payanelia multijuga, DC.

¢| 2€eomad
Ki oung touk.

Heterophragma adenpphylla, Seem.

00d200:

Fak tbdm.

Heterophragma sulfurea, Kurz
c3oepeoasScd
Ki oung yd lak to.

00ScXxxSs0

L4

Thifc Im da

Spathodea gtipulata, Seem.

M& In 6.

B8

Mt (i lit &

7" 80
E. 75717 | e &M S0 89

= Metam. Evergreen tropical foreds.

Wood white or paleyelow, rather heavy,
coarse fibrous, but rather closegrained,
takes fine polish. Bark used asan in-
ferior subgtitute for cork.

Th 25— 40 M A Dh__mMaas
AV ™ AU T &#— X
— 20000. SS = oo. 8 8 Chigly

mixed forests—1.—
Wood yellowish white, light, coarse-grained,
Wlaea fridifferant prliddh., « - &G i,

60 — 80 8 8
E. T (P* M®* —TARN° 2
10007). SS= flVfliMetam. Evergreen
tropical and moister upper mixed foreds.
—s:1—
Sapwood yellowish white; heartwood brown,
coar s, fibrous, somewhat heavy, rather
close-grained.

30 — 50 :
—wss—pg A — T2

1000 0. SS = S S, Meam. Upper
mixed forets—1.—

Ix

25 _— L
Ip 1025+ = ' P — 5007).
SS=Dil., Ca8. Open and dry foredts.
—|—

s 30-40

SS = Metam,, Lat, S S.P Open and
drier upper mixed forests—1.—

Wood pale brown, heavy, fibrous, close-
grained. Used for bows and spear-
Bandles, also for paddles and oars.




( acciv

)

il
] Remark
Ezo Narnes emarks.
704 § Spathodea velutina, Eurz Tree. (A Pi).
' - 40 — 50 '

705 | Spatbodea Bheedei, Wall. LP12_30+4_7 (Pr P* — TAn* £

1000 0- SS= S S,, All., Metam. Lower
00g0S0 and upper mixed forests—1.—
Tha kwot ma.

706

707

708

709

710

m

Mayodendron igneum {Spathodea ignea,
Eurz)

Badermacheia uagBna, Seem.

Sereospermum chelonioidee, DC.
FIl SB.Nvadt . t. 72.

203058

Thdkotpo.

Q39058
Thé& hot po.

Sereogpermum serrulatum, DC.

Stereogpemram neuranthum, Eurz

oofcs  o3es.
Thén &e.

00C9
Théde.

Stereospermum suaveolens, DC.

30— 40 "

BP 1o~ < 1000-30000.
= Metam. Evergreen tropical foreds

—_—p—

Wood white turning pale greyish brown,
soft, fibrousbut close-grained.

Tree. (A).

I“?ﬁ'df/\ (ca-F-1000").
SS =8 S, All. Mixed foress, especi-
ally lower oneB—L—

Wood highly orange yellow coloured, close
and even grained, eagtic and durable,
0ft, takes good polish.  Used in house-
building.

Tree. (A).

40 —

0
| =ap 35— (B* 215009, 88=

S 8, All

foress—L—'
Wood pale greyish or reddish-brown, very

close-grained, fibrous, rather heavy, toler -

Lower and upper mixed

ably soft. D' = 33-36 pd.

— <1 4 M1 A 500< —_
ez -ble A< gs=

Metam., Lat. Engforess—L—

Wood dark coloured and strong.




No.

Ourrent

Names.

Remarks.

712

713

714

715

716

Sereoepermum fimKriatum, DO.

0S000S
Thin thét.

ACANTHAO&S.
-Strobilanthes flava, Kurz

god pool:
Mi ak nd pan.

Go3530008
_I\/IidkudUn.

Strobilanthes Smonsii, T. And.

VERBENAC&S.

Teotona grandis, L.
Fl. §lv. Madr. t. 250. -

og$ol

Ki wn pm.

Teotona Hamiltoniana, Wall.

oo?é'

TaNrip.

1

70 — 80
Lh80—50+6— M — T 2 3000%).
SS:LM etam. Evergreen tropical foreds.

1l A2 * AR
B. -1 M (P — M* - 1000%).- 88 =
S S, Meam. Evergreen tropical forests.
Wood very pale brown, rather heavy, close-
grained.

e 12
<. SLA ™ M® __ T 1000-3000).
SS =S Sg Metam.  Evergreen tropical
forets—s—
Wood white (the heartwood medullary),
rather light, very soft but close-grained,
of afinesilky fibre,

70-100 o -
G070 * 5 (41T
30000- SS = oo A* & All leaf-shed-
ding forests, especially the upper mixed
ones—1.—

Wood pale brown, the heartwood darker
coloured, rather light, rather close-grain-
ed, very hard but easy to work, strong

.and durable, while fresh rather oily,

takesfinepolish. W = 5"i’_‘22I8| Q.

The teak isthe best timber for ship and
house-building, house-carpentry, &c. A
good oil isobtained in Hindustan, used as
asubgtitute of linseed ail in paints, yields
also varnish. The leaves have been used
and strongly recommended for dyeing
silk yelow, olive, &0. (SeeBurt, JOUTIL
of Asiat Soo. Beng., Vol. V1. 242).

30 — 40 ) 'l _

8—-15+3-—4(AP 5007). SS

CaS Dry foreds—1— .

Wood uniformly pale brown, heavy, streak-
ed, close-grained and fine fibrous, takes
fine palish.

I»




( xevio)
~ Bemarks.
.Efs’ Names.
717 | Premna tomentosa, Willd. Eb 30—50. (APr*PE—T 2

718

719

°0

722

723

FI. Sylv. Madr. t. 251.

oqieco:

Kt ong malm.

ogiSpoqé

Ktuamnalfin.

o 1
K* tra po.
(Kyun-nalin) 8. K

Premna viburnoides, Wall.

Premna racemosa, Wall.

Premna s_ambucina, Wall

Callicarpa arborea, Roxb.

¢c$18008¢p
Doungsap p* &

Glerodendron infoitunatum, L.

26%06(R

Kd ogng ki.

Olerodendron yillosum, J?.

15—30+3~56
20000- SS = 0Oa S, § Sf Meam.
Dry and upper mixed forests—1.—
Wood yellowish, hard, close-grained, rather
heavy and strong, the annual rings ob-
solete.  Used for weaving shuttles and
recommended as good for fancy work.

Irf (A P*—500/). BS
= CaS Dryforets—!.— ;

25 3
~3Q rp)
20 — .
E?6—15+ {Ar' — 5007, 88

=39 S Moiger uppe mixed forests,
-G+ | —

256 — 38
LP10_16+3_4(0A.P‘1[' — Tz
4000'). SS = Meam., &c.  Upper

mixed foress, entering the drier hill
forets—L—

Wood white, rather light and soft, loose-
grained, takes good polish.

E 12— 15

AT+ T COAP'M'-TAN*
Z 30000. SS=Mdan, S S, &a
Evergreen tropical and moiser mixed
forets—s x 1—

Wood yellowish white turning brownish,
rather heavy, coars2fibrous, rather loose-
grained! soft, soon attacked by xylo-
phages.

15 — 20
E g—15 3 3—3 @ 2000-40000. SS

= Metam. Drie hill forests, and hill
toungyas—1.—




( xcvu )

gl Names. Bemarks.
724 | Gmdinaarborea, Bomb. )7, (CAPF—TAn 2
Fl. Sylv. Madr. t 253. 30000- jSS= Metam.; S 8., Oa S, &CL
Upper mixed forests and evergreen tro-
q_OC? pical foress—1.—
Yd md ue. Wood white, light, resembling mutchi wood.
D' = 35 pd. Used often for making
eanoes and boats, also for house-posts,
planks, clogs and for oarving images,
fecommended for furniture.
Gmelina Asatica, L. Lfg A" 01y _SSAU
= sJATHH-"7)-
Lat. p. Swamp forests and evergreen
tropical forests—s—
. 25 — 35

726 | Yitex canesoens, Kurz. me'-i-_i:ﬁ (Pr* 2 1000"). B3

= Dil.,, Ca 8. Open and dry forests.
_ 30 — 50 —_—

727 | Vitex heterophylla, Roxb. E? 53073 —% (Ps' M T
10000. SS=Metam,, BiB, Evergreen
tropioal forests—s—

728 | Vitex pubescens, Vhl. o 30—40 STM ian
1220 + 3-4 V

@qs(% 10000- SS=Metam.,SiS..&c. Ever-
. , green tropical and upper mixed forests.
Ki ak ja. —sXL—
(Kyet-yo) S. &

729 | Vitex limonifolia, Wall. L? (A — Pr* — 10007).
88 =0OasS, Lat. Engand dry forests.
—

- L& BP0 (@ P 3 —

730 | Vitex alata, Eottl. (non Heyne). 15 — 50 —8
T —20000- B8=Mctam.g&c Upper

@05%3 mixed and evergreen tropical forests
: chiefly—s: 1—
Xi < yo. Wood yellowish or light-brown, olouded,
(75 . closegrained, rathe heavy, soft but
@ ﬁ' strong. P' =45 pd. Used chiefly for
JLiak'jo. wooden bells for oattle and handles.
(Kyet-yo) S. K




xevm )

Names.

Remarks.

731

732

733

734

736

737

738

739

Vitex vegtita, Wall.

Yitex Leuooxylon, L. f.

ca00adg

- Towksha

Avicennia offienalis, L.

Thd me.

Avicennia tomentosa, Eoxb.

NYCrrA:GiNBiE.'
Fisonia umbdlifera, Seem.

Pisonia alba, Span.

PiHYTOLACACEJE.

Coriaria Nepalensis, Wall.

MYRISTICACEJE.
Myrigtica longifolia. WalL

1968

Za dalp po.
020057

Mato bo.

Myrigtica corticosa* J7/ e Th.

M. Sylv. Madr. t. 271..

o0bonf
Thit tén.

Tree (A))

It T 0P — T £ 10009,

15 —

SS=S 8,] AII Mixed foress, espeu—
ally savannah forests—!.—

Wood uniformly pale-greyish-brown, rather
heavy and close-grained, soft, durable,
takesfine pollsh the annual rings obso-
lete. W = T pd Used for
cart-wheds and recommended for furni-
ture.

25—
E [r—o15 557 (OA'—T Ax'—0)

SS=Sal. Tidal foress—1.—

| 90 — 35
B syg—a C&*- T - 0%

B8 = sal. Tidal forests—1—

30 - 50 .
P v e—g @' —0) 8=

Aren. Sal? Beach and coad-forets—s»—

30—40
520 T 2_4(A.n'—0'). 88 =

Aren. Beach forets—s—

EP

E 10—16

(A).

E. — CP M1

10000- SS = S S, Metam.' Ever-
green tropical forests—s—

Wood whitish turning pale-brown, rather
heavy, fibrous, soon attacked by xylo-
phages. Exudesred resin.

40 — 50
B g0 PN
SS=3 S, Metam. Evergreen tropi-
cal forests—s—
Wood brown or red, rather light, coarse fi-
brous, rather closegrained, soon attacked
by xylophages. Yiddsred resn.

- T z Ioot))




746

47

Oinnamomum inunctum, Meissn.

( xeix )

b=

gg Names. Remarks.

e

O

740 | Myristica Irya, Geertn. K. D—?’.r(% (. Af — 10009. 88

-Ghloritio and serpentine rocks. Ever-
green tropical forests.—s.—

741 [ Myristica aniygdaliria, Wall E. p 7=5HPs M* — T — 15000 SS
= Lat. p., JSletam. Evergreen tropical
forests.—s.—

Wood white, coarse fibrous, light, very pe-
rishable, soon attacked by xylophages.
LAURINEJS.
742 | Cinnamomum Zeylaniciim, Brcyne. E.(T) .
FI. Sylv.Madr.t..262. |Yields the true oinnamom of commerce,.
_ ~ the root yields camphor, the liber oil of
CQCQSCOoR)s cinnamom, the leaves oil of clove and
- L. the fruit .a peculiar terebintaceous ethe-
Jjulinki o.: real oil.
. . . 40 60 ] .

743 | Ginnamomum iriers, Ricdt. R TR — 4 TV TVogeeel  isopak
d\ms forests—s X 1.—

Lw Iin hi o.
L gt o.

744 | Ginnamomum obtusifolium, NE. E.p '\ 20 (CAF —TAn” 25000.
__r_oro.__ SS = Lat p., Si S, Metam. Evergreen
0SGO®COCP tropical and moister upper mixed forests.
In tain s£ yd. { —8—

* Wood whitish, turn p]grpﬂebr Ko br
Y SN on ‘exposute, ra eavy rous
CVACOCCoCyo close-grained. The bark of the roots is

hu tin k/ 0. a good substitute for genuine oinnamom.

745 | Ginnamomur sulphuratum, NE. - E. (T)

Cinnamomum Parthenoxylon, Meissn. L? (T.) This is the eo-called Martaban

camphor-wood.

Tree (T.)




Eri

Names..

Eemarks.

748

749

750

751

752

753

74

7955

757

Phoebe lanceolata, NE.

Phoebe pubescens, NE.

ccm&n@é‘

Toung kd ni in.

Phoebe villosa, Wight

Maohilus Indica, Stirs. (M. odoratissima,
NE.)

Machilus Tavoyana, Memn.

Maohilus rimosa, Bl.

Alseodaphne grandis, NE.

Beilsohmiedia Eoxburgliiana, NE.
cgdoqods

Shotu pin.

Beilsohmiedia globdlaria, Kurz

Beilschmiedia macrophylla, Meissn.

E. middling-sized tree. (M® - T Z 3000 O-
SS = Megam. Evergreen tropical and
drier hill forests—s—

80—
s - o(OAp T-10000 ss
=SS, Metam &o. Evergreen tropi-
cal forests—s—
Wood yellowish, turning pale-brown, rather
heavy, close-grained, soft, soon attacked
by zylophages.

1)

P

E, large troes F+1—5 (©)

80 120 .
Epm (M* 3000-7000/). SS

Metam. Damp hill-forests—s—
EP (T))
Tree (T.)

60 90
M« - T £

Keozora-T0 @
1000/). SS=Lat. p., Metam. Eve-
green tropical for ests—s—

Wood yellowish, turning brown on expo-
sure to air, heavy, fibrous, rather loose-
grained.

198 . .
SS == Megam., S S, &0 Evergreen
tropical and moister upper mixed forests.
e—s.L—

40— 50 |
5 o3 — (11*3000-4000). SS

'z Megtam. Drier hill-forests—!.—

LP

Tree (T.)




()

-

Ez" Names. Remarks.

-3

0 .

768 | Cryptooarya ferrea- Bl. E. 20 ";' 85 (T.)

.759 | Cryptooarya Griffithiana, Wight. 13? small tree (T.)

760 | Endiandra? Candolleana (Dictyodaphne ¥ Tree (T.)

—Meism.)
761 | Tetrantheratomentosa, Boxb. Tree (A))
762 { Tetranthera laurifolia, Jaeq, B. 5" 5="% (A Pr* P»- T Atf Z 10000.
:_;EEE SS= 00. Metam. Lat. Moider ever-
green foreds, and (a var.) eng-foredts.
Ong Dong. Z1 x 8—

763 | Tetranthera Eangoonensis, Mcissn. Trée (P.

764 | Tetranthera longifolia, NE. Tree (T.)

765 | Tetranthera grandis, Wall E 30 —40 (®* M* — T 1000).

‘13 —=15+2—3

SS = Metam., S S, &o. Evergreen tro-
pical forets—s—

Wood yellow with a beautiful lustre, rather
heavy, close-grained, very soft. A fine
fancy wood.

766 | Tetranthera monopetala, Boxb. Ik 40 — %0 P M2 —T AR L
10 — 25+3—6
oS 1000/). SS = S &, Meam, &c.
5; i Chiefly evergreen tropical and mixed
Oug tong. forets—s X 1—

Wood white, rather light, fibrous, soon

attacked by xylophages.
£} —
767 | Tetranthera amara, NE. R r—'ﬂ_TgOu—( FM2-T An®- 10000.

li—aA
SS ='Metam., S S, &0 Evergreen
tropical forests—s—
Wood very pale-brown, turning darker on
exposureto air, rather heavy, fibrousbut
close-grained, rather soft, soon attacked

by xylophages.




( ci )

:H

§C5 Names Remarks
O

768 E.largetree (T.)

770

771

772

773

774

775

776

778

Tetranthera Panamonja, NE.

Tetranthera nitida, Roxb.

Tetranthera oalophylla, Kurz

Tetranthera albicans, Kurz

Tetranthera semecarpifolia, Wall

Tetranthera myrigticaefolia, Wall.

Litsaea angustifolia (Actinodaphne~NE)

C0000j000S
S* thong thajt.

| dtsaea conoolor (Actinodaphne—NE.)
litsaea macrophylla, Bl

Litsaea leiophylla, Jfturz

Litsaea-foliosa, NE.

L. (PM?. SS=Lacp. Evergreen tro-
pical forests.

E. &-PBL(M — T 4000-6000 ). SS—
Metam. Drier hill-forets—1.—

E%ﬁﬁ@;ﬁm)$:ﬁs
Evergreen tropical forests—s—
Wood white, soft.

E.i-P&(PS M® - 1000/). SS —
Metam., S'S. Evergreentropical forests.

——

Wood yellowish or pale-brown, Bofi

E.snall treee (PM — T Z. 10000. SS
= Metam., Lab p. Evergreen tropica
forests—B.—

E. largetree (FW — T-10000- SS
= S S, Metam. Evergreen tropioal
forests—s—

Tree (T.)
Treg(T.)
Tree(T.)

40-50
E T (C M* 3000.70007), B8 =

Metam. Damp hill-forests—s—




)

Crrrent
No.

Names.

Remarks.

77

781

782

783

784

786

787

788

Daphnidium puloherrimum, NE.

Dapiinidium caudatum, NE*

Daphnidium argenteum, Kurz

LinderaAssamica, (Aperula—Meissn.)

Linderanervosa, Kurz, {Tetranthera char-
tacea /?. nervosa, Meissn.)

Lindera Neesiana (Agenda—-BI)

Hernandia peltata, Meissn.
Fl.Sylv.Madr. t..300.

PKOTBACBJB.

Helioia robusta, Wall.
EL Sylv. Madr. t. 301.

cox05q 508
Douk yap pth.

Helicia pyrrhobotrya, Kurz

Helica exodsa, Sl.

E. (M® Z 6000/). SS = Metam. Drier
hill-forests—1.—

E.»"71°3 QP—T Z 40000- SS =
Metam. Drier hiII-.foreﬂs—l.—

0 —40
o= mr—s ®. v _ 500).
SS = Lai, Metam., Arg. Low and

Eng-forests—1.—

Wood yellowish turning pale greyish-brown,
rather heavy,, fibrous, rather close-grain-
ed, tolerably soft, soon attacked by xylo-

phagea.

Tree (M)

Tree (Ar. T. —e 10000- Evérgreen tropical
forets Yields sassafras.

L2080
SS = Megam. Drier Mil forets—L—
Yields excellent sassafras.

30,.., (M" - T 4000-5000).

40— 50 "
- w—0v5—1p A" — 0). S8
Aren. Beach and coagt-forests.
Wood so very light and takesfiresoreadily,
that it might be used for tinder.

E

30 * _ —
E. 513 (Y% T 2000-40000. SS
Metam. Hill-forests—L—

B. (M 4000/).
forests.

SS = Meam. Damp hill-

?
E. PTI (OT).




( civ )

L)

E f Names. Bemarks.

o’

789 | Helioia edlieifdlia, Prett Tree (T.)

790 | Helicia Cochinchinensis, Lour. E. Ay, (M 5000-70000, 88 :

Metam. Hill-forests—1.—

THTMELAEAGEJE. "o

791 | Gyrinops Walla, Gaertn. E. —- (An)

792 | Aquilaria Malaocens's, Lank. E. smfilltree(TP)

793 | Aquilaria Agallocha, Boxb. E.(M)

a e Wood very light, yellowish white, coars
fibrous but close-grained, takes a pal
brown polish. Used by the Karensi
bows. Furnishes that sort of commc
cial Eagle wood called by the Mala
Kayu gurd.

ELAEAGNACE"E.
: g2 3B, __F 100
794 | BlaeagulTS arborea, Roxb. pp; i e e -
SS=8S S, Lat. p, &0 Evege
08=q6 tropical foreds chiefly—s—
Min gok. *Wood white, soft.
SANTALACEJE. 3 0 .
795 | Santalum album, L. E. — — (C. oult. ?).
. Fl. Sylv. Madr. t. 286} \j/oq white or yellowish. Theyoungtn
. furnish the white, the old onestheydi<
0$.me° sandal wood, burnt as a perfume. Grour
SAnid ku. into powder it forms a favorite cosme
with Burmese ladies. A valuable e
used as peafume is digtilled from t
wood. In Hindoogtan it is also e
ployed for trunks, cabinets, work-boa
and walking gticks.
EUPHORBIACEJE.
. . ' 20
796 | Glochidion multiloculare, Muell Arg. E ———
J 6—8+1—1 )
Y Guodhidion ot B -N
coccmelim, Mnell. Arg. E 2N J
’ g 2—a+ta-3 (B" ry
owug(S 10000. SS = oo. S 8 All. |
Tdmi zop. dluous forests, especially the mixed (




(o)

?”‘l . Namen. Bemarks.
]
. . 25 —~ B0 .
798 | Glochidion lanceolarium, Dak. E, T 12433 OM-—-0). 88=
Metam. Evergreen tropical forests.
Wood hard and durable, used in native
" house-building.
799

» ' 15 — 20 '

Gloohidion dasystylum, Kurz. _— =
idion dasystylu urz E'short+1—1-‘m‘35°°')' 88

' Metam. Evergreen tropical and hill-

_ forests—s—

800 | Gloohidion leiostylum, Kurz. E. small tree (P M® — T z 4000).
SS=Metam. S S. Evergreen tropi-
cal and hill-forests—s—

- . 20 — 25
801 | Glochidion fagifolium, {Phyllanthm—Muel . E. ot 1 —1 OPs — M £ 1000%).
Arg.) orer L — .
SS=S S, Metam. Evergreen tropi-
oooc?:aqé‘@: cal forets—s—
Td mmsop Kkt
.802

Gloohidion Andamanioum, 'Kurz. E 25

P —— ——————r— '. —
.8_10_4_1__1*(&1: — 0). B8 =
S S. Evergreen tropical forets—s—

Gloohidion glaucifolium, Muéll. Arg. E. small tree (T).

- . 20— 25 1 -
804 ! Gloohidion Bancanum, Mid._ E. T p— (An- — 0). SS=
~ Chloritio rooks. Bamboo-jungles.—#8—

805

25—.30
Gloohidion ephaerogynus, (PhyUanthus—IE
Muell. Arg.)

gy —(PB'M'-TZ2000').

SS=Medam. S S. Evergreen tropi-
cal forets—s—

Wood brown, heavy, fibrous but olose-
grained, soft, perishable.

Glochidion Daltoni, (Pkyiknthtr-Mugll{U smal tree (Pr® M - 10000. SS =
Arg.)

Are*. Dil.,, Metam. Low ahd dry foreds
—|—




( evi )

-
Ezo Names. Remarks.
=
807 | Phyllanthus columnaris, Muell. Ar Ik 20 — 25 (M —T £ 1000%).
y S - ArG. 10—12+1—2%
SS = AIl.SIS.  Arg.lLat.Dil Mixed,
mc‘imf’S& low and Eng-forests—L—
(Kdlong lathe) S. E.
808 | Fhyllanthus baeobotryocides, Mugll. Arg. { Small tree (T).
809 | Breynia rhamnoides, Muell. Arg. 1?7 small tree (Ar® — An® = 0). 88 =
8i S. All. Savannah-forests—!.-—
Cicoa distioha, L 263 _ gpu — Tel
810 | Cicoa digtioha, L. 50 23 .
Z10000. SS - All.
oocoBoBs(g)
Thin bo Z pi w.
. o . 25 — 80 . -
811 | Gioca albizzioides, (Emblica—Kurz.) Ix FT =1} (Pi* £ 2000). BS =
. STJ'*Q"ﬂSﬂO‘ S S. Upper mixed forets—1.—
Shd mé& or dlut sha.
_ : rn 2025 o
812 Clooaxnacrooarp?, (Emblica—Kurz.) L“—-—.— T+ 81 (Pr* — Pi* 2 10007).
a‘@ﬂ SS=Lat.CaS;, Dry and Eng foreds.
L} _1._
ZSpiu.
813 | Cioca Emblioa, (Emblicaofficinalis, Gaertn, I..‘*——j AP —T »
Phyllanthus Emblioa; FI. Sylv. Madr. t, )
258.) 80000, SS = oco. Deoiduous forests,
00i0S0CS chiefly dry and open ones, entering the
10S0C; hill Eng and dry hill-forests—1.—

Id shel pm. Wood brown, rather heavy, rather close
grained, the annual rings narrow, takes
fine pofish. W.=al=35,]js Oark
and fruits usad for tanning.

814 ! Securiuega Leucopyrus, Muell. Arg. Small tree (AP).
815 | Securinega obovata, Muell Arg. Dﬂ {CAPP—T—0), 88

= All. Savannah forets—L—




cvn )
!gé Namsa. Remarks.
816 | Bischoffia Javanioa, B B 3 —@rPwMwaA—T
-Fl. Sylv. t. 259. Z 2500). SS = AlL, S S, Meam.
Evergreen tropical forests and savan-
nahs along hill-treems—1.—
Wood rather light, brown, coarse fibrous,
but close-grained, takes fine polish.
D/=35 .
8 —v

817 Anti;jesma velutinosum, BI. E, 15-20_ m
810+ 1— 2V

818 | Antidesma Ghaesembilla, Gaetin. ]'-‘4 - 2807--%?— 5 (P _M _o)_ ss

8 = All.. Savannah forests and tidal sa-

@E’S,‘) vannahs—1—
Vi 4m. Wood rather heavy, fibrous but close
grained, brittle, white or pale-coloured.

819 | Antidesma velutinum, TulL E 8_1_525 7—2—__3—80 (P’ M*-~T-—10004),
SS=S S, Maam. Evergreen tropi-

a0S0coSs cal forets—s—
Kin pa Im. .
2 80 A3F8 At
820 Arg. Ik =+ 23 (Pe*M" An* £1000).
Antidesma Menasu, Muell. SS = S 8 00 Evergreen tropical
) forests—s—
00S0¢0SI Wood brown, rather heavy, soft, of a fine
and clc_)se grain.
Kin pa Im.

81 /\6—'|—§-72-1-o—_2<0/\|:|\/||_T/\
2000'). SS = oo All. S 8 Mixed
forests, especially lower ones—L—

; : Wood rather heavy, red-brown or pale
Antidesma diandrum, Reth. brown, dose-grained, takes fine polish.
00S000Si Adapted for cabinet work.

. Kin j)d Im.

823 | AntidesmaBnnies,. Spreng. E. Small tree (T).

; A _25 (H’ _ *

823 | Aporosa maorophylla, Muell. Arg. i} E'] 4+ 1 «F M T

908@6
Jnjm.
996@82

In ki in.

Z 10000- SS = Lat

-—L—-

Eng for«ds




832T Cydostemon maorophyllum, Bh

FI. Sylv. Madr. t 278,

( cviii )
-,
f | Names. Remarks.
/! -
)
i ’ % 30 M —T 2 1000*
824 | Aporosa villosa, Baill. = 7 "M —-T2 ).
SS=Lat. Arg. " Open foreds, especi-
°q8$ ally Eng-forets—1.—
Ye mem. Exudesred resin.
A illosula, Kur% E 25— 30 P M' — T An £
825 | Aporosavillosula, Kur%. "F—12+2—9j
1000'). SS=Lat. p. Evergreen tro-
00620<S pioﬂ.%‘oreﬁs—s— P ’
Thit sf. ,
826 Eg—'Fz\/* -*—3(OF-TZ10000.
Aporosa Roxburghii, BailL SS=9 S, Metam. Evergreen tropi-
' cal forets—s—
827 { Aporosa laneedlata, Thw. E. tree (T).

' 828 } Aporosa microgtachya, Mucll Arg. E. g—_-Iqu,_—%O?g—(éP A h
4000'). SS = Mdam. Lat. p. Ever-
green tropical forets—s—

40
829 | Baccaurea sapida, MnelVArg. E. T 25_:?_ 5 (OAP—TAN" £
Fl, Sylv. Madr. 1. J280. 1000). SS==#/& , Metam. Evergreen
tropical forests, enterlng also the m0|ster
m?q upper mixed forets—s—
Kd n& so. Wood very pale-brown, rather heavy, of a
short fibre, rather coarse-grained, rather .
hard, perishable W = ° = 61 pd.-
Not used.
830 | Bacoaurea parvifiora, Miiell. Arg. E. (T)
cope
K(i nd zo.
40 — 50
831 | Cyolostemon eglandulosum (Eopea eglandui B, Art — 10001, 88 =
o losa> Roxb] (Fopeacy T=20+5—4! )

+ S S Evergreen tropical forests—s—

. XsA g— §§g—} (An®-10000. SS

=S S, Chloritio rocks Evergreentro—
p|cal forets—s—




( cix )

Current
No.

Names, Bemarks.
il 25—30 !
833 | Cydogemon subsessilis, Kurz. ? ~
Y S E. 18+l —> M7~ 1000). 88
_:_HIE/Ietam. Evergreen tropical foreds.

Wood brown, heavy, close-grained. A good
wood.

834 | Hemicyolia Sumatrana, Muell. Arg. E. (Pi* —M®—0/). SS=All. Swamp-
forets—s—

Wood heavy, pale-greyish-brown, coarse
fibrous but close-grained, soft. A fine
wood.

835 | putranjiva Boxtrarglrii, Wall. B. (P).
FL Sylv. Madr. t. 275. | Wood heavy, whiteor greyish, black-spotted,
close-grained, hard, strong and durable,
CUJDCXSG]_(S takes good polish. Good for turning.
Touk yép.
836 | Briedelia retusa, Spreng. Ft. Ip 00 —860 (A — P* £ 2000%).
IV Madr. t. 260 20—30+5—6
Sylv. r. t. 260. SS=S S, All. Mixed forests, espe-
- cially upper ones, entering savannah
Boqye foredts—1—
: Wood grey, with a beautiful mottled grain,
Teap ehe heavy, rather closegrained. W = 66
pd. Priced for house-posts, ploughs, &o.
837 | Brieddiaovata, Dene. E. small tree (T — An).
20 — 380 a
Brieddia tomentosa, BI. B 7 (A Pr* P* — T £
. 20000- SS=0asS.,Arg.,Lat,Metam.,
CODOSDO& (75099618 All. Open and upper mixed forests
Boung bin or Kiak td yo. Wo&1 )édsggrwiéw brown, heavy ' dose
) Also called le-ga-ni (S. K.) grained, soft ' '
15— 25 .
839 | Briedelia amoena, Wall, I i 13
Briedelia pubesoens, Kurz E — (Pe* £ 10000. B8

p3oSoeqs

Ki ok to jo.

= S S Evergreen tropical forests
along choungs—s—




00$
Ed n<ko.

g.g Names. Eemarks.
. . 40 — 50 . 3
841 | Cleistanthus myrianthus (Nangpetalum, | E. T 20F 3 4(P M »— T £1000%).
Eassk.) ' S " .
SS = S S, Mdam. Evergreen tropi-
cal forests—s—
Wood rather heavy, pale-brown, soft, rather
coar < fibrous
842 | Oroton Joufra, Roxb. I} g5 5—se(P — M — 10000,
' SS = Arg. All. Low and lower mixed
forests—!.—
Croton Walliohii, Muell Ar 12040 pew 710009
843 ' g IB—%+8—4 -
SS=S S Mdam. Evergreen tropica
forets—s—
844 Crc;tm oblongifolium, Boxb I» . 30 —40 APFrP—M £
. ' : 15-20+2—3
a 20000. SS = S 8¢ Metam. Mixed
OOSG]_G- foredts, especially the upper ones—1.—
Th*t yin. Wood yellowish white, rather heavy, fibrous
" but dosegrained, soft, rather perishable.
25— 30
845 | Oroton argyratus, B E. 520 & 2.3 M —T. 88 =
Mgam. Evergreen tropical foredts.
Wood rather heavy, close-grained, of a fine
slvery fibre, yellowish white, soft '
846 | Croton robustus, Kurz E =% (P —T~01. 88=
: ‘short + 2 — 3 ' -
Arg. Lat. p. Low forets—L—
20 — 25 -
8.47 Oroton floconlosas, Kurz Ef s _—10ro—3 P P’-6). SS
0030106 = All .SNamp—forests—s—
(Tha-la-pm) S. K.
- ~ 3G
848 | Croton Tiglium, L. Es — (CA=Toult) ss = Al

Wood white, hard.




( exi

)

*

Cunrrent

Names.

Remarks.

851

852

Sumbavia maorophylla, Muell. Arg.

Agrogistaohyslongifolia, (A. Indicaj3. lon-
gjfolig, Muell. Arg.)

Aleurites Moluocana, Willd.
FL Sylv. Madr. t. 276.

Trawia nudiflora, L.
VL Sylv. Madr. t. 281.

cqF(os

Yemf ot

Mallotus Roxburghianus, Muell. Arg.

Mallotus tetraoooous, Eurz

Mallotufl panioolatos, Muell. Arg,

MallotusHelferi, MueU. Arg.

E §——y | 3w —r—10004

SS=S S, Meam. Evergreen tropi-
cal forets—s—

B. (TP).
E 40 — 60
‘MIOFEE VT~ O

Exudes gum, especially from the fruits.
Seeds produce about 50 p/c. of a lamp-
oil called Eekuna in Hindustan, and
plenty of oil-cake.

80 — 70
Th — N
s —a0+ 9 —10 0T — ¥ —1000).
SS= 00 S 8 Evergreen tropical and
moist upper mixed forets—sx L—
Wood white, turning yelowish, rather
heavy, coarse fibrous but close-grained,
soft

20 —

E. — 0% 2 (0 M’ — 10007), 88
= Metam. Evergreen tropical forests.
—'.—

30-40 4.
“ 15-20 + 3-4 (Y

80 — 40 _m_ '

-1—2'2T+4_5(P"M T —1000°).
SS = S S Mdam. Evergeen tropi-
ca forets—s—

10000. SS=SiS., Aefam, Evergreen
tropical forests—s—




pat
EE . Nares. Bemarks.
o7 .
: ’
857 | Mallotus Philippinensis, Muell. Arg. E.. — (AP —TAn"—
FL Sylv. Madr. t. 289. 2000/). SS=Dil. S S. Metam. De-
ciduous forests generally, ecially the
c000c800& open on&s—l.—g Vo S
Tou ii tin Bark used for tanning; root ared dye; the
' crimson powder of the capsules (kapli or
kamila-powder) form a scarlet dye chiefly
for silk. :
: B—20—60 _ arpw_1
858 { Macaranga dentioulata, Muell. Arg. T .9 ( —1<
2000"). SS = Metam.,, Si S. Ever-
00335330‘5083 Og{jeegd t{)opical geﬂ;—s—cab .
Wood red-brown, adapted for cabinet work.
Taung pk warn. Exudesred resin.
goSod
Tw ak wérn.
ooSco[d3
Pak 14 ki,
) ) 50 — 60 .
-850 | Magaranga Indiea, Wight. E. (An" — 10007). 88
0—30+6—11
FL Sylv. Madr. t.287/A. = S S, chloritiorocks  Evergreen tro-
pical forests—s—
Exudesred resin.
800 | Macaranga moalliusoula, Rurz. E. middling sized. (An®* —1000 /). SS =
Metam. S 8. Evergreen tropical forests.
—_—
Exudesreddish resin.
30 —40
861 | Cleidion Javanicum, BI. B =573 —20 © IP-T An. £
FL Sylv. Madr. t. 272. 10000- 88 = Metam. 8i8. Evergreen
tropioal forets—s— -
Wood uniformly white or yellowish, rather
heavy, fibrous but close-grained, soft,
takes good polish, but is perishable.
862 | Cledion lucidmn Thw. E. small tree (An® — 1000/). SS=S &
" Evergreen tropical foress—s—
_ 500
883 | Blumeodendron Tokbrai, Kurz —

E. —5— (An® z 10000. SS =S EL
Evergroen tropical forests.—s,—




(

CXiii

)

869

870

2o€confpjodoq

Thin boKi«k &u.

Jatropha glandulifera, Roxb.

Ostodes panioulata, Bl.

Galearia Walliohii, (Bennettia—R. Br.)

Ez" Nanes. Remarks.
84 | Hymenocar diarplioata, Kurz g oy 50 (M —T — 09, -
SS = All.  Swamp-forests, entering
COO0OES savannah-fores—s + 1—
Ye ton. 0/=35
Wood, W= 53175 M
. - 15 — 25
865 | Hymenocardia Walliohii, Tul Dr_-m (P M — T - 00,
3 SS=All. Swamp-forests entering also
C‘I@& swampy savannahs—s X 1— '
Yc chm. Wood rather heavy, of unequal fibre, pale-
brown then red-brown, close-grained,
rather hard and brittle.
866 | Bicinus oommunis, L E o —o—20 _ (ACM*— T An*
: ET13F 1 — 14
Soaod cult), SS = oo Yields white resin,
@ Qo the ‘seeds casgtor-ail, and valuable oil-
Ki ak 8V pin. cakes,
EFosxied
K/ak swn/pm.
. - -20
867 | Jatropha Curcas i. E.-y- (AQ" — T® An. cult, z 2000/).

SS=o00. All
Wood soft,_ spongy, white.  Yidds resin.

4—8
1—2°4+ 3 —
10000. SS=oo0.
places—L—.
Yields redin.

E. ; (A0 PP AP,

AU.Ca8. Wade

50 — 60 a
E. BT —= 6‘(M 2000-3000 0- SS
= Metam. Damp hill and evergreen
tropical forets—s—
Wood rather heavy, of an unequal fibre, but
olosa-grained, white, turning yellowish,
rather soft.

E. little tree (T).
foregs.

Evergreen tropical




( cxiv )

? ' Nares. Remarks.
&
871 | Microdesmis oaseariaefalia, Planch. E. littletree (T).
80 - 40 __
872 | Chaetooar puB castaneaecar pa, Thw. E.-l — . (OP'H'-T&n
Evergreen trop|cal forets—s—
3o 40
873 | Qdonium muitiflonim, A. Jim. s oo r3a AP M -T2
10000- SS =S S, Meam. Ever-
c:mab@o green tropioal foress—s—
Sethdn of a. Wood white, only fit for house-posts and
P smilar purposes Exudes ydlow resin
from the buds,
Gfdlanium bifarium, Boxb Eomo—8 405 88=
874 onium pitarium, Boxn. "8 —_12 4+ 3—3 "
Chloritio rooks. Bamboo jungles—s.—
: _ _ _ _ 30 — 40 .
875 | Carumbium sebiferum, {Excoecaria—Mwi (L B —20F3—4 (P' ouolt) The
Arg) Chinese tallow-tree, the white pulp round
the seeds used astallow, &o.
. . 30 — 40 -
876 | Carumbium baccatum, (Eecoecaria—=Muell,| B, —7 0 T CPrPM T2
Arg. ‘ 1000). SS = Lat. p., 8% 8, Metam.
coowg$=0£ Evergreen tropical forests—s—
Lel«n pin Wood white, rather light, coarse flbrous
pin. perishable.
40 — 'R0
877 Ca'rAUrrSl)Jlum insigne, (Excoecaria—Muell | Lk 0 —25 545 (CP'—10001. 88
= S 8. Evergreen tropioal forests and
aJcl)_ng ohoungs in upper mixed forests
. . 20- .2
878 | Excoecaria Indica, MuclL Arg. E —':F—Tj_—(T—O‘) B8 =Ral. Tidal
forests—L-
20—25
879 | Excoeoaria oppositifolia, Jack. E, v (D).
880 | Excoeoaria holophylla, Kurz. Evergreen tropical forests

E. (M —T).




'Glm'ent
=

Names.

Bemarks.

881

Excoecaria Agallooha, L.

COCCplOOCOO0
Td jo U jo.

oeqSoé
Tdyopra.
Euphorbia neriifolia, L.

€0s00cS
Td soung.

9pie008
Shd Boung.
Euphorbia Nivulia, Ham.

gpsceals
&hdBoung.

Euphorbia epiphylloides, Kurz

Euphorbia antiquorum, L.

gpreeal(good
Shd Boung fi 4 thét.

Euphorbia Tiruoalli, X.

gpaoadicondpdys

ShaBOimgkk n” o.

B. &2 ?20 (? At — T — 00- ~SS=*
Sal. Tidal forests—1.—

Wood white, soft, juice of the whole tree
Very venenous.

. 15— ,
ons white milk hardens into a sort of
Euphorbiom.

20 — 25
SS=Ca8 S S Aren. Dry and
upper mixed forests—1.— _
Wood very light, fibrous and loose-grained,

¥(_%||0WISh, while fresh quite milky.
ields a sort of Euphorbium.

Iz

Ik A — O - 0) S =
Serpentine.  Coagt-jungles—1.—
The mllky juice hardens into Euphorbium.

26 J 1 T 1
umh’?-_»—(arrr — Ar' An

£20000- SS=Si S, Ca8, Serpen-
tltff. Dry and upper mixed forests.

The copious milky juice hardens into Eu-
phorbium.

20 s
—= — (APr’Pecult.
E. 4+ 11— 2( cult
Wood said to be strong and durable, pale-
coloured. The copious milky juice yields
a sort of Euphorbium.




( cxvi )
é -
gzﬁ Names. Remarks.
URTICACE".
: PIRTR ‘ 50 — 60 (DAY RE
887 | Holoptdea integrifolia, Planeh. I»
. SS=Ca8., Metam., &a. Along choungs
Clﬂ’x&?s in dry and upper mixed forets—1—
Mi oiik sait Wood white or pale-coloured turning pale-
brown, rather heavy, coarsefibrous, but
- rather dose-grained, strong. It takes fine
3$~‘1° polish, but the sap-wood is soon attacked
Gtin gu pin. by xylophages. Good for carts, &o.
- I 70— 80
888 | TIImus lancifolia, Roxb. 7660, 6 (Pr* — P — 1000).
SS=S S, Ca 8 Evergreen tropical
oocb forests and along ohoungsin dry forests.
Thale. —siL—
Wood red-coloured, strong. Adapted for
house-building.
839 | Cdtismollis, Wall. Tree (A).
800 | Celtis Hamiltonii, Planck Tree (A T).
Céltis d : 30 — 40 .

901 tis dnnamomea, Ldh E. 15-—18+2§-—8(0P —M*'—1000.
SS = Metam.,, S S. Evergreen tropi-
cal forests—s—

- . 30— 40

802 | Solenostigma Wightli, BL & T0-20F 273 (An*-10000- SS
= Serpentine rocks. Evergreen tropi-
cal forests—s— - B

893 | Gironnieranervosa, Plancfu E. (Burma, TP).

Gironniera luoida, Kurz* ] 30 '

894 a, E.]_Q_]_B:'_ 7_4 (An -10000. SS
= Chloritic rocks. Evergreen tropical
foress—s— N

895 | Gironniera{Oalutnpita—BI) 30 —40

E o—mpra—g @ —500). &=
S S. Evergreen tropical forests—s—




( cxvn )

goSc:ﬂooG

Pwot cho pm.

E > Names. Remarks.

:f

o

896 | Trema orientalis, BI E 2230 AP —T—2000).

' - T0—12+13 —2%
§ S SS =S S, Mdgam.,, &o0. Evergreen
§oq20 tropical forests, profusdy springing up
Shit shd pin. in deserted toungyas—1.—
gt
Sap shé pi.
897 | Trema Timorensis, BI. E? (T)
. . 15— 20
898 | Bbhmeria Malabarioa, Wedd. EP———— {(Ar P* T 2£3000/). SS
=9 §, Metam, Ca S, &0 Evergreen
:D(Sj]ooa tropical and upper mixed forets—s—
Sfp hd pi. Liber a strong cordage.
(Satsha)S. K
. I . —]E{jl- : a _
899 | Bohmeria Hamiltoniana, Wedd. E.++JMAP - M - 100000 SS=
8i 8., Metam. Evergreen tropical forests.
905510 —S— g P ‘
SAp shé Strong cordage may be obtained from liber.
i -
900 | Saroochlamys pulcherrima, Gaud. E-'f Iﬁ‘ CP M- T -10009
SS=S S, Metan. Evergreen tropica
:D(SS]OO(S and upper mixed forests—s—
Woad palereddish-brown, rather light, of a
Sap shd ph. fine silvery fibre, soft. Liber a good
fibre for cordage.
. . . 20—25 .

901 | Oreoenideaouminata, (Urtica—Roxb.) E. P j=—=rt0). The bunrhea (jungle
rhea) of the Assameseyielding the China
grass-cloth fibre.

. . . 18— 25

002 | Oreocnide sylvatiea, Mig. E. — {M 2000/),

. =25 . - ;

903 | Morooarpus longifolius, BL EP- =N (O AP). Yiedsfibre for
cordage.




cxvm )

Current |
. No.

Names.

Remarks.

004

905

906

907

209

910

a1

Morocarpus Wallichianus, Mig.

Balanostreblus ilicifolius, Kwz

Streblus asperé, Lour.

ERLE
Qpre.

Streblus Zeylanica, (Epfcarpurus—TAic.)

Streblus taxoides, {Trophk—Roth.)

Streblus microphylla, Kuvz

Antiaris toxicaria, Lexh.

A. iunoxia, Bl. PI. Sylv. Madr. t. 307.

gpriBcS

Hin* & salt.

gp:Bo3

Hmi & scut.

Ficus Bengalensis, L

BeSepoos

Pf ni” owng.

T 25 — 35

e | 6zn—§_|jar—_*a,\1000u20000- SS
= S S Moister upper mixed forests.
<—S.—

Liber a good fibre for cordage.

E. small tree (A. C)

2000°). SS= oo All. Mixed and ever-
green tropical forests, chiefly savannah
forests—1.—

Wood red-brown, coarse. Yields a white
resin.

n 12518
E." =" /= Bunnah.TP).

E Lls st (An* —0'). SS = Serpentine

and oloritic rocks. Evergreen tropical
forests.

E?E-|;2—°-(P-O'), B8 = AU. swamp-

forests—s.—

100 — 120

BP oo sorio—13 & M —T £1000),
SS==S 8, Metam. Evergreen tropi-
cal forests—« : 1—

Wood pale-brown, very coarse fibrous.
Exudes a white venenous resin, used for
poisoning arrows, &o. In Hindustan
the inner bark is carefully removed en-
tire from proportionally long portions
of the trunk and used as saoks for rice
and other articles. Therenowned " upas
tree" of Malays.

E & B

Wood whifjg, very soft, porous and coarse-
fibrous, very light and perishable.
Exudes inferior caoutchouc.




( oxix )
gt
Eg Names. Remarks,
o
912 | Ficus Mysurends, Both.
.=Lat., Dil. Engand low foress—1—
Fious pilosa, Bicdit. EP largetree(T.)

913

914

915

916

917

918

919

Ficus onusta, Wall.

Ficuslaccifera, Eoxb.

cponbol
Ni oung pm

Fious altissma, Bl.

Ficus Indica, L.

Fious obtusifolia, Raxb.

epoaé @6

N* oungki <p-
cpoadogd

N7 owng kyap.

*Ficus annulata, BL

Fious Thomsoni, Miq.

Tree(T.)

AN —60 +6—15 (T M~ TAMN
1000 /). SS = Metam., Si S, &o. Ever-
green tropical forets—s: 1—

Wood white, coarse and soft, perishable.
Yields a very good sort of caoutchouc,
equal to that of F. elastica.

EP (T.) Yields caoutchouc of inferior qua-
lity.

E ? large tree (P® M* — T — 10000- 88
= S S, Metam,, &o. Evergreen tropi-
cal forets—s— *

Yieldsinferior caoutchouc.

50 — 70 8
Es—Z0v6—1 OCAM — T
1000/). SS=S S, Mdgam., &o. Ever-
green tropical forets—s X 1—
Wood white, coarse fibrous. Exudes ra-
ther good quality of caoutchouc.

60 — 70 3 8 .
T—mre—12 P M —T—
1000). SS=S S, Mdam,, &o. Ever-
green tropical forets—s—

Wood yellowish turning pale-brown, rather
heavy, soft and perishable. Yields a
rather good quality of caoutchouc.

EP

THP (T)




( exx )

Current
No.

Nanes.

Remarks.

S

924

Ficus daBtica, BL

Ficus retusa, L.

epooleqd
Ni oungop.

cpood B¢

Ni* oung ohm.

Ficus affinis, Wall.

Fioﬁs nuda, Wig.

Fious rhododendrifalia, Jfiy.

Ficus benjamina, L,

cpoodooely

Ni‘oung thd p* e.

Ficusinfectoria, Wittd. "_

cpoolBE

N/ oung ohm.

‘50 60 .

caoutchouo of commerce

50 — 60 . .
E. 10 ~3048 =12 (ACP—-TAn 2
1000'). SS=o0e2r”»». Chidly ever-
green tropical forests, but entering the
leaf-shedding forests—s x 1—
Yields very inferior caoutohouo.

E? o5 (P'T? An* — 1000,

SS=S S Evergreen tropica foreds

—a,—

Exudes caoutchouc in very small quantities.

. 40 — b0
E. 10-—-12+.5—-6(P'T- 100A S8
= S S Evergreen tropical foreds. .
Yidds inferior ocaoutohouo.

Ah h
B gy 1000). 8=

S S. Evergreen tropical forets—s—
Yidds inferior caputchouc.

EP ¢ @Apw_rap

— 1000/). SS = S S, Mearn,, -&o.
Evergreen tropical forests.
Yields very inferior caoutchouc

80
Metam. Tappa mixed forets—!.—




(

exxij )

tl

Rapes.

urren
Na

Bemarks.

1°

g%@ Figtts g"nioyla™ Kur*.

4 - b
e\

Nt oung the p* e.

929 [ Ficus insignia, Kurz

930. IFimBumghii, Bl
| cpxE(git

N* oung pi u.

- ~

— =
N* owng tha pi «.
i,
931 | Ficus coloneura, Kurz

o { Ficus rsljgipsa,.
| L 8ylv, Madp. t,.814.

-. cpaadeead
Né oung bo di.

; .
933 |'Ficustrilpba, ZT*,

934 | Ficushirta, Pk

935 :E.cus chiyspoarpa, Rtodt.

30-60"
04078 5 M—T-—20007)

SS = 00. Mixed forests and low forests,

Yields inferior caoutchouc.

Ix

30-40
EP gy sy (B —600). §8=

CaS. Dry forests.—L—

50 — 60
JLO“‘/W‘?JT O‘M"O(GAHP. T_
500"). SS=All. Savannah and lower

mixed foreds, also entering the tidal
forets—1—
Wood pale-coloured, soft and useless.

Tree (Bunnah),

50_.60 3 -
B-mri—g L —1000). 8=
S S Moiger upper mixed forests
Wood uniformly yel‘O wish white, very light,

coarsg, fibrous, perishable, takes an infe-
rior polish.

Ix

B =230 a0, 0.8, 08

= Metam.  Damp hill forests—s—
Yields inferior caoutchouc.

B, — 15 — 20 (yp 3000-4000"  SS

10 + 1 — WVW-iuuw ) 00
=Metam. Drier and damp hill-forests.
—3X 1—

Yields inferior caoutchouc

0
E m—___%o*—%qm.@, S

Metam. * Damp hill-forests—s—
Yields inferior caoutchouc.




( oxxii

)

Current
No.

Names.

Bemarks.

937

91

A2

Ficus lepidosa, Wall.

Fiona pubigera, Wall.
Fiousescelsa, Vhl.

cgooboofgpd

N* oungth(i bi.

Ficusvasculosa, Waif.

FiousnaTOs, Heyne.

cpoaédjod

N/ oang pang i< pm.

Ficus callosa, Wittd.

Ficus Bibes, Riv_dt.

Fious glomerata, JH7AT.
ooude
Thd pan.

cooooud:
Y* th(i pin.

30 —40 . —
0T 3 4(Pw — 5007, B=
Lat. p. Evergreentropical forets—s-—
Yi$lds an inferior caoutchouc.

EP

EP(M.40000.

80 —
B 195, 7 (OF—3'—1000)
SS=Medaam., S S. Mixed and ever-
green tropical foreds.
Wood ydlowish, rather light, coar sefibrous,
rather closegrained. Yieldsvery infe-
rior caoutchouc

80 — 35
p— (T

E?P

40 — 60
5—=5 55— (OP° — T Z 10000.
SS=Meam.,, S S. Evergreen tropical
forests—s—

Wood vydlowish or white, with darker
coloured annular rings, turning brownish,
rather light, of a coarse fibre, rather
closegrained, soft, o attacked by
xylophages. Yieldsinferior caoutchouc.

EP

40 — 60

E. =355 (Ptf-T Af
1000). SS=Meam., Si S.,&c. Ever-
green tropical forests—s—

Wood yellowish-grey, light, coarsdy fibrous,
rather close-grained, takes a tolerably
good mditled polish. Yields inferior
caoutchouc.

25— 30

E'6—12+1—

5 (T)

50 — 60
E 525 7a—p @ @ 1.
10000 SS = S S, Metam., &0. Ever-
green tropical and moister upper mixed
forests—sx 1—
Wood pale-brown, coarse fibrous, light and
perishable.  n' = 27pd. i




( enu)

- -
Eg Names. Eemarks.
5]
944 | Fiona Ghittagonga, Mig. 0—80 g5 =
agonga, Miq E?10—15+4—6 (0" —00. SS
ool AIL  Savannah forests—L—
Tha pén pm.
; ; ; : 25 —3b
A5 | Ficusfistulosa, Btedt. BP 3(I"M'-—'J!—-1000').
' SS=S S, Metam. Evergreen tropical
forets—s—

Wood greyish pale-brown, heavy, of a coarse
but closefibre Yieldsinferior caoutchouc

30 — 40 . _
E. g rag g (A" —500). S8=

S S, &c Evergreen tropical forests
Wood white, oft. Yieldsinferior caoutohouo.

N6 | Fious macropoda, Kurz.

947. Ficusregia, Mig. E. T0-17 3~ 5,\’“"' _T/\.1000/ '
aoé‘ooc$= E%Metam. Evergreen tropical foreds.
Sn tha pan. Wood brown, rather light, coarse fibrous
P perishable.  Yiddsinferior caoutchouc.
948 | Ficus Boxburghii, Wall. E. -4—2-g—7f _—5(OM> ~ 10007. ss
005030$= ;MEam Evergreen tr'oplcal .fore?‘ts
S thd pén. Woo.goutvdv]h&tj% coare.  Yields inferior
20— 30 )
949 | Ficus hispida, L.f. E sr—a75 < P<loriAr
Z 10000. SS = oo S 8 Mixed
ongd forests, especially upper mixed forests
K adop. —l— : :
008c5
Kddot
- 80i —50 '
950 | Fious cunia, Buck. EP ss—m5+3—3 (OAPTP’—T —
10000. SS= S S, Metam., &0. Mixed,
SEED especially upper mixed forests—1.—

Y* kd Ong. Yieldsinferior caoutchouc.




¢ oxxv )

—————— S— —_——
q._,.......I---.-.-----—l--—--—l_ =

g S Names. Remarks,

951 | Ficiui conglomerata, Roxb, E, — CARP=Ta

953.

934

957

Erff oung pm.

. | Artocarpus oatophylla, Eurz

Artooarpus rigida, Bh

" Artocar pus rufescens, Mig.

-Artooar pus Ohaplasha, Roxb.

co2a8 3y

%

Veit ne.

Artocar pus Qomeziana, Wall.

Towng peing ne.

Artocarpus integrifolia, Willd.

(Paing-nay) S. £.

1000/) SS=S S, Metam., &0. Mixed,
especially, upper mixed foress
Yieldsinferior caoutchouc.

Middling sized tree (T.)

40— 50

EP 5y (T)

Wood white, very light, soft, coarse fibrous,
takes very bad polish. Yieldsa sort of
tenacious caoutchouc

E P middling Szed tree (T.)

100 — 150 . .

s—sogio—z O W —Ta’ ¢
1000/). 88 =Metam., SiS.,&c. EVer-
green tropical forets—s: 1—
Wood yelowish white turning pale brown,
the heartwood darker coloured, rather
loose-grained, rather heavy, soon attack-
ed by sylophages. ¢ = 30 pd. Used
for canoes and cart-wheds. Yields a
tenacious milky caoutchouc.

I»

40" 60 .

E. 10—26+6—7 ('& - T‘Aﬂ), Cult.
only. :

Wood ydlow when fresh, changing into va-
rious shades of brown, the sapwood small,
coarse fibrous and rather loose-grained,
the heartwood close-grained, mottled and
takes afinepolish, like Mahogany. D'
=42pd. Saidtolast 25t080 years. It
isavery brittle wood which does not bear
great alternations of dry and wet, used
also to dye yellow clothesfor poongyees.
Also in usefor building boats and for
all kinds of furniture, building pur-
poses, carpentry. Used in England for
cabinegt-work, marquetry and turning,
also for brush-backs The best bird-lime
is prepared from the milky tenacious
juice, which abundantly flowsfrom recent
wounds. The fruit is generally known
as Jack-fruit, the seeds roaged are con-
sdered not inferior to the best chestnuts.

Middling Szed tree (T.)




( cxxv )

£ Nomes. | Remarks.
3 -
Artocarpus |~ coocha, Roxb. Th__ 40 —60 M __ e _
938 | A rpus | cof T —mre—m " 10004,
SS=S &, Meam. Evergreen tropi-
0@0050:16 cal forests, and frequently cultivated.
Mi onk Hlop. oaS:all._b o o : N
Wood pale-brown, light, rather coarse, with
(Myouk loke) S. E. a dark ebony-like heart-wood. * ==
40 pd. Used for canoes Boots used
in dyeing yellow.
959 | Morus laevigata, Wall 4{L? (T.) Evergreen tropical foress.
oo}od '
M( lam pin,
960 | Morns Indica, Z. L? #4 73%tA- (A —T cult) Cultivated
generally for feeding the slk-worms.
Posd.
. . 20—30,, -
061, | Broassoaetia papyrifera, Vent. EP 7 (A. M)
Thefibrou%bark ismadeintoakind of oloth,
from which the palabeiks of the Karens
Mdking. aremade. The inner bark is usad in
China and Japan for the nianufactipe of
akind of paper.
JUGLAKDACEJE.
962 | Juglans regia, L. Largetree (A.) _

Wood of young trees white and compare
tively soft, that of full-grown trees com-
pact, dark-brown, beautifully veined and
shaded with light-brown and black. Good
for cabinet-making, gun-stocks, &c..

elhardti ' /‘ I» 60 — 70 (CPSM — T £

063 | Engelhardtia spieata, A/, 0 —40 +3— 8
1000"). SS=fi*&, Meam. Evergreen

conoEoowigyScontig§ tropical forests—s—
. . ] Wood white, soft. Good for furniture,
Toimg td mrh z0p or Td mm zop. turning, &o. J3ark can be used for tan-
ning.

964 | Engelhardtia serrata, Bl i ﬁl!'ff‘r\fo"s(u' - T 1000-30000, SS
=Lat.,, Megam. Hill-eng-forests"1.—




973

00Sg

Thtt ohd.

oobfpgos

Thitbri.

Cadanea Eoxburghil, Ldl

( oxxvi )
?rf Names. Eemarks
8
. . ! 25—30 ] I
965 | EDgdhardtia aceriflora, BL I» =20 (M 2000-3000%. 88
= Metam,, Lat H|II -eng-forests—1—
SALICINEJE.
" o066 | Salix tetragperma, Roxb. E. 1—2;5%3)—-(A P M» - T - 500).
FI. Sylv. Madr. t. 302. SS=on. Along streams and choungs—
8}00 ood Kellowish white, soft.  °/= 37 pd.
ark used for tanning.
Momé& U.
AMENTACEJE.
967 | MyrioaNagi, Thbg. B. pgT“g—J"q (M* 4000-60000. SS =
Metam. Drier hill-forests—!.—
968 | Betula-oylindrogtachya, Wall. LP(M" 5000-60000. SS=Metam. Drier
ill and pmeforestsfl.—
e 80—40 ,
989 | Carpinus viminea, Wall LP —g—- (M® 5000-6000"). SS =
Mitam. Drier hill and pine-forests.
070 | CastaneaIndica, Roxhb. Ef 25_80 (C.)
971 | Cadanea divergfalia, Kurz. EP—‘}/Q;_LL%— (M* 3500-50000. SS =
' Metam.  Drier hill and pineforesis
oqeg —1— P
Ki &n zd.
B s0—e0
[ ]
972 | Cagtanea argentea, BL 5025 7 9 10(I"M-Tzsooo/)

SS==Mdam.,, S S, &0 Evergreen
tropical forets—s—

Wood broan with a silvery lustre, heavy,
fibrousdut close-grained, strong.

Largetree (C.)




( oxxvii )

II3
Names.

Oy

974 | Castanea tribuloides, Sm.

| 0 $o)

Kt «n B*.

975 | Castanea rhamnifolia, (Castanapm—Miq,)

976 | Caetanea inermis, Ldl.

977 | Castanea laneeifolia, (Quercus—JRoxi.)
978 | QtiercuB Ambherstiana, Wall.

979 | Querous fenestrata, Barb.

2

Th't k' d

980 | QuerouB kppacea, Roxb.

006(3
Tint cM.

0981 | Quercus poljetaeliya, Wall.

o82 | Quereus Thomson i, Mig.

983 | tiuercus Banoana, Sckfff.
i
|
|

|
Eemarks.

| 40 — 50 N
Ry my LA LA
‘ SS = Metam. Drier hill and pine-
|  forests—1.—
Wood greykli, turning brown on exposure
| to air, Tfither heavy, of a coarse groin,
| bony-fibrous, brittle, soon attacked by
xylophages.

3 50-60 .

10 = P e T s nnn

o uitd A8 — T — )
SS=Si S, Lat. p. Evergreen tropical

forests.—s.—
E. 5402 O \mr s UBAON0N i =
r 4 — Db

Metam. Damp hill forests—B.—

E ? Largetree (C.)
Wood light coloured, very durable.

E. (T.)
| Wood used for boat-building.
|

-‘ E. largetree (T.)

i
|
E. (T) - :
| Wood hard, close-grained, in colour like the
. European oak.

E.(A)
B (C)
| R1] atp = s i .
: "EP =15 +15=3 fM"100f)-5000)). 8R
= Lat.,, Metam. HLU-eng-foresta and

drier hill-forests.—1.—




( oxxviii )

Ez" Names. Bemarks.
8
H%Y 3 2 n 80 * _ _ =
934 | Querous eamarpha, Kin*. EPg—_;_?-{)—-_ v (M* 6000-70000- SS
Metam. Drier hill-forests—1.—
uerous lindleyana, Wall
%51 Q & Tree (A))
986 | Quercus spicata, 8m. Eo_0—0%0 . (0 M* — T 3000-
. 10—30+4—5"V
OOfIg 60000. SS=Metam..Drier hill-forests.
Thit chd —l—
087 | Quercus acuminata, Roxb. Largetree (0.)
033 | Quercus mespilifalia, Wall B. (Ar A Pr 3000-50000-
40 _ 50
1 — S~ s ™= — (e ]
989 | Querous semiserrata, Boob. E. B—ms3—2 (A Ps* ™ i A
20000. SS=Lat.,, Metam., Arg. Open
005@ foress—1—

Thit chd. Wood n' 48 pd. Used for plugs or pins
to join together the three pieces that
compose the body of a Burmese cart-

- 00S06 wheel
Thit pd gdn.
880 | Quercus velutina, LdL E 407\ !

' "¢ 3" g(PSM '-T-20000. S5
= Lat. p., Metam. Evergreen tropical

00806 forests—n—

Thit p& gdn.
;991 Qaerous Brandisiana, Kurz Ep S8 —-80 (M 1000-4000
006 gos Motam. Hill-eng-forests and drier hill-
o forets—!.—
Thit kiit Wood whitish.
$0S008cdas
Nat th4 mi tang pu,
Casuapixzz. )
992 |Casuarina equisetifolia, For&t. E, 50 -
. Aren. Beach-jungles—1.—
ol Wood reddish, very hard and durable. Well
Tini u. adapted for posts, &o.




( csxix )

Eé Names. Kemarks
. CONIFERJE. _ L
993 Finus Kasya, Royle. E.30Z""ir (M »3000-70000. SS
weqloe =‘Metam. Drier hill and pineforeds.
Tin ju pin. Wood white, fibrous, but rather olose-grained.

995

996

997

‘008

09D

1000

(Tinyfiben)S.K.

094 Pinus Merkusi, Jungh. et Be Tries.

Dacrydium elatum, Wall

coonjggodoccoiwgl

Tau Kiok U ledpwtn.

Fodocarpus latifolia, Wall

EL Sylv. Madr. t. 257.

o068

Thtt min.

Fodocar pus bracteata, BI.

0080l
Tht't mm.

GNETACE"E.
Gnetum Gnemon, L.

GTCADEJE.

Cycas Rumphii, Mig.

qoRe
JJLong Taing.
(Mdii deing) S. K

Gycas pectinata, Griff.

50 — 60 . _
B. 555~ (M — T 500-25000- SS=P

Hill eng-forets—L—

30-60
Erys—z@NH

B. 2%y 82 (M® — T Z 40000. SS=

Metam. Evergreen tropical and damp |
hill-forests—s—

40—50 9
Es—mra—p W TAM <
40000- SS=Metam. Evergreen tro-

pical and damp hill-forests—s—

Wood pale-brown, rather heavy, close-grain-
ed, ni=50pd. May prove a substi-
tute for box-wood.

20 — 26

Bo—15+3" shrab. (T.)
E. -
= Aren. Beachjungles—1.—

Wood coarse, medullary-fibrous. The wood
yields a good quantity of sago or starch,
the seeds arein Ceylon made into flour.
Exudes a good sort of resin.

E .8_“.%!9(053 2 500, B8 =Lat.P




( oxx )

Nanoes.

Remarks.

1002§ Cyoas Siamenss, Mig.

1002 Calamusar bor esoens, Qriff.

1003

1004

1005

1006

1007

1008

8}
Danoung.

Calamus ereotus, Rxb.
Theing, Burm.

Bong in Chittagong.

Corypiia umbraculifera, Z.

coo<h
Yepin.

Corypiia Gebanga, Bl °
Corypha macropoda, Kurz

Livigtona speoiosa, Kurz.

COQOXS

Tontdrn.
(Tau htan) S. K

OhamagropsK hasyarla, Qriff.

1E

E. »— §_25_ = trunk subterannean.
(Pr® — 500", SS = Lat., Aren,, Oa S.
Eug and drY_ forets—1—

Exudesha peculiar whitish resin like traga-
canth.

15 — 20 _
ST =1 ® — 0 88 =

8 S. All. Evergreen tropioal foreds
.\ —,—

12 —18 .
E.W(O—P.—o')- ss=81s-

*Evergreen tropical forests—s—

30— 80
25— 77 A—T—0 cult)
Only cultivated in villages. Fans of
enormous Size are made of its leavesin
Ceylon. Thepith yields a sort of sago.

E.

E 70— 80 7(E—0'cult) Rare-

TH0 —TO4 5 —
ly seen in villages. Its pith furnishes a
sort of sago.  Yields also fibre for fish-
ing-nets and ropes.

.E' 'a_%;lq (An' - 00' Ss = Ohoritio
rocks. Evergreen tropical forets—s—

50—70

E'4O-60+3-5 (F . 10001y 88

= 8 S Evergreen tropica foreds.
— —
E -—_!'..2: (A—M" 400
. 9=+ 1 ( - 0-6500').

88 =Metam. Drier hill and pine-forests.




(oxxi )

Current
No.

Names.

Bemarks,

%

1010

1011

1012

1013

1014

1015

1016

licuala peltata, Roxb.

ol

Salw.

0C SI.
Tsdlu.

Licualapaludosa, Griff.

licualalongipes, Griff.

Areca Catechu, L.

ap$aSol

KwAnR fhif pin.

Areca triandra, Roxb.

00000 Ssd8s05

Tav kwatu fhf pm.

Areca cogtata (Pinanga—BlI)

Arecagracilis, Roxb.

conogSicBiod

T<mkwamth/pr.

Areoa hexastioha, Kurx.

Boad T — OPN—Taw

-1000')., 88=Si &, Metam. Erer-
gieea tropica forets—s—

12 —
Tidal forets—L—

B. aimog 8temlesy(T.)

; 40 — 50
e e

z.2000"). Cultivated only.—s—

Yields the well-known betelnuts chewed by
natives. The trunks are good for spear-
haudles and bows.

E. smple and stoloniferous 15— 28
(CM-T An*- 1000). 8S=S*8.
Metam. Evergreen tropical forets—s—

E 227 f_p"‘ (A 7 1000/). S8=Si 8.

¥
Evergreen tropical forests—s—

6 ~20 ) _
EoriSEn O X — T
1000M. ~ = § S, Metam. Ever-
green tropica forets—s—

B — ¥ —0) 88 =

Si S. Evergreen tropical forests, in
marshes—s—




( oxxxii )

-] Bemarks.
Ez Names. .

30 — 40
1017| Caryota urens, L. E D—80F2—38 (A Pr— P* £ 2000%.

. SS=S S, CaS. Uppe mixed forests.
(Minbo) S. K. i
Wood very fibrous and hard, 5|I|0|ous
Trunks wel adapted for water-buckets
and water-trains.  The pith yields sago.
Yieldsalso toddy. The leavesyield the
kittul fibre of commerce

|01H{ Caryota sobolifera, Wall E. soboliferous, rardy simple semmed

15—25 cew.oA«,_ 1P

(Minbo-bo) S. K. 12—156 ~ ° (AT An M L

— 10000.+ SS=S S, Metam. Ever-
green tropical forests—s—
Yieldsfibresmilar to the above.

1019 Arenga saecharifera, Lab.. 2 (Pe"M*—T —10007).

P SS = Metam., Si S ~ Evergreen tropical
GCOOBX> /LO forests—s—

The trunk of the dead palm becomes soon
Towng oug. hollow and furnishesvery durable under-
ground water -pipes; also good for troughs
or channds for water. The pith yields
sago. Theblack fibreused for cordageis
renowned for its power of resisting wet.
Eaoh leaf yields from 8 to 16 ounces of
clean fibre. The sap yields toddy and
sugar.

1020| Wallichia disticlia, T. And. E. a:BAEf -8 FE®)= SiS.

; Evergreen tropioal and moist upper
(Minbo or zanong) S. K. mixed foreds—s X 1—

Yields strong but coarse fibre.

15— 30
1021} Nipafruticans, Wurmb. E. smple or soboliferous qrerr—mrrrr
(C®Ar®P» —TAN® —00- SS=8al.
Tidal forets—s.—

(Dénd 8. K. The leaves aro used extensively for thatching,




Current
No.

Names.

1022

1023

1024

1025

1026

Cooos nucifera, L.

238os:
Ong pm

Borassusflabelliformis, L.

c0Ssof
Tdrn pin.

o0 S:0€
Tdm pin.
(htan) S. K.

Phoenix sylvestris, Rxb.

Phoenix acaulis, Roxb.

oo8comnd:
(Thin-boung.) S. K.

Phoenix paludosa, Roxb.

008c0208s

(Thin-boung.) S. K.

Remarks.

0 —4060 +83?_ % (Cocosisl. wilcL CP*
—T. A’ cult) SS=Arm. Sal. AlL
Sandy ssashores—s % 1— ¢
Frequently cultivated, especially within the
influence of the sea.

Wood srong and durable, very fibrous,
heavy, said to last for 20 to 50 years,
a/ = 70 pd. Good for small boats,
ridge poles, house-posts and rafters &c.
The pith furnishes a subgtitute for sago.
Each tree produces annually from 30 to
60 cocoa-nuts The husk of the nuts
yields fibre, while the shells are suscep-
tible of a high polish and fit for fancy
work, like cups, &c. The hollow albu-
men yields the well-known cocoa-ail,
while the oil-cakes furnish a valuable
manure. Palm-wine, too, is obtained
from the spadices. The uses of the
cocoa palm are too various as to be all
enumerated here.

K

60— 70 . 4na
50_60+5_ﬂ',(APr C%P» — T —
0"). SS=~7//. Ca? Cultivated only,
espedially in Prome District—1.—
Wood black, very hard and heavy, dura-
ble, very fibrous. DI = 65 pd. Used
chiefly for rafters, reapers, &0. Leaves
yield a coarse fibre. Jagery and Toddy
are extensvely extracted from its spa-
dices.

— 40 -
B s CPalt) cau,
vated only.
Yields much palm-wine, which'is converted

into sugar.

E

E. semlessor nearlyso. (Pr* — PPM%Z
500'). SS==Ca S Lab. Eng-foress.
—L—

The heart of these palms is by preference
eaten by the Burmans asa sort of cab-

bage.

:%(GA?P’—TM‘

—00. B8 =5«. Tidal foreats.—1.—

E.




( oxxxiv )

Ezc Names. Eemarks.
o
1007 Zakcca Wallichiana, Mart. B. oraiiaggy (P M- - T Z 5000-
SS=S S Meam. Evergreen tropical
‘150?3 forests—s—
(Tin-gan) S. K.
(also Tengan Khyen) S. K
PANDANEJE.
1028| Pandanus furcatus, 1toxb. E o0 i g CP'M" —TZ2000).
SS= 3 S Meam. Evergreen tropical
a0cS0gos forets—s—
S4p thwd.
1029} PandanusLeram, Jones. E.ﬂﬁlo(ﬁ?n — 0.
A
1030, Pandanus Andamanensium, Kurz. 307f0' J-73] Ao, SS
S S Ghloritio rocks, &o. Evergreen
tropical and coad-forets—S—
.. 15 — 25
1031! Pandanus odoratissmus, L.f. E 510+ 2—3 ©C A — T Ant
981 —‘O) SS = Aren.  Beach jungles.
Thai ki & po.
(tsat apu) S. K
; 20—25
1032 Pandanuslaevis, Rumph. E. F—l0+ 2—3 (P* oult. only).
Livtaczm
1033| Dracaena angustifolia, Eoxb. E 5 __20 —30 (An* £ 500/), 8S=
095m5?03_ _(_Z_r'lilgr_ltlcrod@ Evergreen tropical forests.
Kwiém lin nak.
1034 Dracaena spicata, Boek, . 5007, 88
- = S S “Evergreen tropical forests.
—f]




( oxxxv )

EE Names. Remarks.
o
MUSACE-E. W
1035{ Bavenala Madagasoariens's, Ad. E. " WTihs (O P'T cult only).

1036

1037

1038

1039,

1040

1041,

GRAMTKEJE.
{Bambuscee: all tufted.)
Arundinaria elegans, Kurz

Bambusa nana, Roxb.

oecoo83ale
Pri \o pf ndn wif.

Bambusa Tulda, Roxb.

Fodalk

Thaik wd.

Bambusa arundinaoea, Willd.

@mgo"\:

Ki d K«p W&

@90‘50’1:
Kid bat wé.

Bambusa polymorpha, Munro.

€ coood:d:
K/ & thozmg w&

Bambusa affinis> Miinro.
Bo5c)
Thak wi.

P OA
L& == G\

E-p—_,_'T'\'/—_-l— (A wwu W 6000 72000 88
= Metam/ Hill-forestss—*.—

E - 8—10 b qatt, only).

E.&I}t-j 60, AP M . T 2
10000- SS = Arg. DO. Open, espe-

cially Eng-forets—L—
Also much cultivated.

- 70

L" - (OPM*—T-0). SS=
All.” Savannah forests, and bamboo
jungles—L—

E &Ik (P* — M* 225007). 88

= 8 8, Metam. Upper mixed forests

—-1—

E a't24+ (v* Z 1000). 88 =Lt
Eng and low forets—.—




( oxxxvi )

el
60 — 120
1042| Bambusa Brandisii, Munro. E. 5—ar— (P — M* £ 35000. B8
=Metam., S S. Eyergreen tropical
@&_0‘]3 forets—B—
K* d\o yrd.
Sluwo
Wrflw.
1043| Bambnsa strieta, Roxb. L2 o0 72 %A P> P M* — T 230000,
8 SS=Ca8, S8, Dil. Dryand open
@ o} forests, and upper mixed forets—1.—
Mi in wé.
1044| Bambusaregia, T. Thorns. B.p" 77 (M?z30000. SS = Mdam
| &
Evergreen tropical forets—s + 1—
oq gre p
"WSje.
1045 Bambusa Griffithiana, Munro, Ef(A)
1046| Bambnsa longispatha, furs. K p-* Ai_ Ao (Ar P* - M-z 2000Y.
1 SS =S 8, Meam. Evegreen tropical
00ps and moister upper mixed forets—s—
Wdyd.
1047| Bambusa ealostachya, Kurz. BP A)
1048 Bambusa oritica, Kurz. E. M (Pt 2500-30004, —
e LS55
Ca S ergreen tropioal forests on
Eambala toung only—s—
1049| Gigantochloa albo-diliata. (Oxytcnanthera

—Munro.

Sk(grocco
Wi pi w'kd le.

E&LrM 214 "5 (P'M'-T230000.

SS = S S, Meam., All.  Mixed foreds
generally,’ but not in the savannah
forets—! + %—




( oooxvii )

i

E 2:6 Names. " Remarks.

1050 Gi antoc;hloa Andamanica, (Bambusa—{ E. L 5000 B8 = Ohlo-

urz
ritie and Serpentme rocks; Si S. Mixed
forets—1 + g
. . 80-—40 .
1051 Gigantochloa aurioulata,( 2an&tia—Kuz) B, ———— (Ps*'— 0/). 88 = Dil. Ary.

cococqoU Low forests—s + L—

Taldkuvi.

1052 Gigantochloa maorostachya, {Bambusa— | B. 0‘%’ _—579—-{ W T z 1000“: "

urz.)
. Ar® cultf SS = Metam., Si S, &o.
6]'?08 Evergreen tropical forests—s—

WA nak.

W4 net (S. K)

1053 Meooanna bambusaeoides, Trin. L. M (0. 1.)
Rl o= Ry
o — 1R

1054 Melocana humilis, 'Kurz. R - 210009, 88 =

ool 091 &St Si S, Upper rrpxed forets—s—

T4 pin tarng wa

1055 Cephalostachyum pergracile, Munro. I ’~7§I—7 1Qa F’k M* T z30000. SS
= S 8, Metam . Lower and upper

co&ols mixed forests—L—
Tin wa
1056| Cephalostachyum flavescens, Kurz. E. T T r.)

1057| Oephalostachyum  virgatum, (Mehcana— ArboreousP (A.)
Munro.)

1058} Cephalostachyum pallidum, Munro. ArboreousP (A.)

10591 Cephalostachyum schizostachyoides, Kurz.|H, %@- (An' — 0). 88 = Chleritio
. b —

and Serpentine rooks.  Evergreen tropi-
cal forete—s—




( oxxxvi

)

Brainea iasignis, Hook.

E 7: Names. Bemarks.
1060] Cephalostachyum Griffithii, (Teinostachj/umEP arboreousP (A.)
' —Munroy
1061] Pseudostacbyum compactiflorum, Kurz. E. o ? (vr 3500-6000/j. SS =
Metam H|II -forests, especially the drier
ones—1.—
1062| Pseudogtachyum Helferi, Kurz. E. 2J—|$ P W Z 3000). SS =
Maam S S Evergreen tropical and
xnoiger upper mixed forets—I1—
W«tobut (S K.)
FILICKS.
1063 E. small treeKT.)
Cyathea spinulosa, Wall.
8—15
1064 E. m-];l—}'(PfIIW Tz 1000’)-
Alsophila contaminans, Wall. SS= Metam. S S Evegremn tropi-
ca forets—s—
1065{ Alsophila glabra, Hook. E. IA N -(OM'-Tz 30000 SS
= Metam. Evergreen tropical foreds
—]  —
. 20—
1066| Alsophila latebrosa, Hoek. E. 5257 o3 (M. 2000-60004)." 88
= Metam. Evergreen tropical and
damp hill-forests—s—
1067

2—74+1— I$ OP 4000-60000. SS
= Meam. Fine and drier hill-forests.




APPENDI X B.

GENERAL KEY TO THE BURMESE TREES.

As | shall not be able to submit my book on the Forest-Flora of Pegu so soon as | origin-
ally intended doing| fed sure that the foresters in British Barmawill accept in the meantime
this general conspeotus of the trees alone (from which have been omitted all other woody and
herbaceous plants) | hope that the same may prove useful to them, and | do noM oubt that
those of them who have mastered the characteristics of the various natural orde™will find
little difficulty in determining the trees of their district. The species of some larger genera,
as Eugenia, ilcmecylon, Ficus, etc. are difficult to understand, and the study of them isof such
an intricate naturethat even qualified botanists would undertake the work with great diffi-
dence. If mistakesin the determination of such occur, no one can be blamed. In such cases
autopsy of correctly-named specimensis the only safe guide for obtaining a fair knowledge of
'them. The analytical table of the families (chiefly taken from Bentham's writings) is provi-
sional only and necessarily not very reliable.  Those who wish to study the natural orders of
the vegetable kingdom, will find the following works most useful.

Lindley, Vegetable Kingdom.

LeMouat et Th. Decaisne, Traits genéral de Botanique. Paris 1868, (of which a trans*
lation into English by Mrs. Hooker haspassed thepress*) Othersdesirous of making them-
selves acquainted only with the natural ordersof the Indian Flora, may use Oliver, First
book of Indian Botany.

However, every one hasto recollect the proverb nulla regula sine exceptione and probably
nowhere do so many exceptions and doubtfully placed or abnormal genera oocur asin our *
botanical systemswhich necessarily must puzzle the beginner until he has mastered the
greater bulk of'the task before him.

———

CONSPECTUS OF THE PRINCIPAL DIVISIONS
OF THE
- VEGETABLE KINGDOM.

A.—SPERMOPHYTES OR PHANEROGAM S—(Seed-bearing or flowering plants.)
Plants bearing more or less complete flowersand producing perfect seeds, in which an

embryorests.

CLASS | —DICOTYLEDONS or EXOGENS. Stem, when woody, consisting of pith, of one or
more concentric circles of fibroustissue, and of bark on the outside. Embryo with-
2 or rardy more cotyledons, .theyoung stem in germination proceeding' from
between the cotyledons or from a notch at its summit. Flowers often 4-5 or 6
merous. LeaveSnet-veined. By for thegreatest number of Burmese treesbelong to
thisclass.

Division 1.__Angiosperms. Ovules enclosed in an ovary with astigma. Seids contain-
ed in a seed-vessel.  Cotyledons usually 2 only.

Division 2,—Gt/mnosperms. Ovules naked, without ovary or stigma. Seeds naked.
Cotyledons sometimes seyeral. Here belong only conifers, like pines, Cyoas (mun~
dein) and Gnetum (jut-noe.)

CLASH Il._MONOCOTYLEDONS or ENDOGENS. Stem, when woody, uniformly consisting of
bundles of fibresirregularly imbedded in cellular tissue with a firmly adherent bark
on the outside. Embryo with one undivided cotyledon, the young stem being deve-
loped from a sheath-like cavity on one side. Floral parts usually 3 merous, tho
calyx and corolla, if present, usually almost conform in structure forming often a
6-parted perianth. Leaves usually (except in ScUaminece, Dioscorideai, Smilax and
some Aroide<e) simply parallel-veined. Of Burmese trees belong here palms, screw-
pines, Dracaena and bamboo ; some people call also the plantain a tree.

* A Gengd System of Botany, descriptive and analytial.  Trandated by Mrs Hooker; edited and arranged

by Dr.J. D. Hooker. London: Longmans aud Co., 1873.
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B.—SPOROPHYTES OR CRYPTOGAMS (Spore-bearing or flowerless plants.)

Plants bearing no real flowers, that is, neither stamens, nor pistils, nor true seeds ; the
fructification consisting of minute, often highly microscopic cells called spores variousy
enclosed in spore-cases. Of trees bglong here only a few tree ferns, such as Alsophila, and
Brainea.

A PHANEROGANS.
Division 1. Angiovperms.
CLASS |.—DICOTYLEDONS.

SUBCLASS|.—POLYPETALJE.—Petalsseveral’, distinct (wantingin afewgenera,
very rarely united.)

A—THALAMIFLORIE—Toarus small or elongated, rarely expanded in adisk. Ovary superior.
"lsgtnensindefiniteor rarely definite® usually hypogynous.
1—EANAL ES—Stamensusuallyindefinite. Carpelsdistinct, free, or immersed singlyin thetorus,
rarely connate below. Albumen often copious, the embryo usually relatively small.

. * Petalsandsepalsin asingle series.
jRanunculacew.—Sepals deciduous. Arillus none. Herbsor scandent shrubs with alter-
nate or opposite leaves. Stipules none.
Dxllentacece—Sepals persistent. Seedswith arillus. Trees or shrubs, sometimes scan-'
dent, with alternate simple often scabrous leaves.  Stipules none.
* * Petalsor sepals, cfr both in two or moreseries.
Not Aquatic Plants.

Magnoliacere—Sepals and petals forming 3 or more series and imbricate in each series.
Carpds definite.  Shrubsor trees with alternate leaves.

Anonaceae—Sepals 3, Petals 6, in 2 series of three each. Carpels usually indefinite,
rarely definite or solitary, diginct or rarely (in Anona) connate. Albumen rumi-
nate—Trees' or shrubs, often scandent, with alternate simple leaves. Stipules none.

Menispermacece—Flowerssmall or minute, deciduous. Sepalsin 2 or more series of 3 or
2 each. Petalsusually smaller than the inner sepals or wanting. Stamens 6, or &
to 9, free or connate, opposite the petal. Seeds often horse-shoe shaped. Carpds 6
or fewer. Twiners or shrubs usually scandent with alternate leaves. No stipules.

Berberideae—Sepals, petals and stamenseach in 2 or 3 series of 3 eaoh. Anthersdehis-
cing by valves. Carpd solitary. Trees or shrubs, sometimes scandent, with simple
or compound leaves.

Aquatic Plants.

Nymph aeaceae—Carpels free or consolidated. Stamens indefinite. Floating herbs with
radical, orbicular or eliptic leaves.

2. PARIBTALES—Stamensdefinite or indefinite. Ovary syncarpous with parietal placentation,
one-celled or spurioudly divided by cellular placentary dissepiments. Owules rarely
solitary. Fruits various, always singly from each flower.

ePapaveraceae—Corollaregular. Sepals2. Petals4to 6. Stamensindefinite. Albumen
copious. Embryo small. Herbs with alternate leaves.
Fumariaceae—Corolla irregular. Sepals 2. Petals 4. Stamens definite, diadelphous.
Albumen copious. Embryo small. Herbs with alternate compound leaves. ~
Viokceae—Flowers irregular or regular. Petals and Staméns 5, the connective pro-
duced beyond the anther-cells. Herbs, shrubs or rarely trees with simple alternate
lesfces.  Stipules present.

Moringaceae—Flowersirregular. Sepalsand Petals 5. Stamens5or 10. Capsule pod-
like, 3-valved. Albumen none. Trees with compound alternate leaves. *

Capparideae—Flowersregular or irregular. Petals4. Stamensindefiniterarely defi-
nite. Ovary and fruit often stalked. Seeds often kidney-shaped. Albumen none.
Trees or shrubs often scandent, or herbs with alternate smple or digitately com-
pound leaves. “Stipules often reduced to thorns.

Crudferae—Flowers regular. Sepals 4. Petals 4. Stamens usually 6, 4 longer.
Albumen none—Herbs with alternate smple or compound leaves.  Stipules none "

Bixineae—Flowersregular. Sepals 5 or fewer. Petals various, often none, not seldom
scaled at base.  Stamensindefinite, free or connate. Placentas 2 or more. Albumen
fleshy. Embryo rather large. Trees or shrubs, with alternate smple leaves.
Stipules usually none, rarely minute or conspiouous. -

3. POLYGALES—Sepals 5, unequal or equal. Petals5. Stamensb5, 6 or 8, free or monadel-
phous. Ovary %-merous. .
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Pittosporeae—Flowers regular or nearly so. Stamens as many as petals. Embryo mi-
nute. Seeds albuminous. Treesor shrubs, rarely twining, with smple alternate
leaves. Stipules none.

Polygaleae—Flowers irregular. Stamens monadephous. Albumen none or almost
none. Embryo rather large. Herbsor perennials, rarey shrubs or trees, with
smple alternate leaves.  Stipules none.

4. CARYOPHT?LLINB;E—Sepals 5, 4 or %free or connate. Petals 5, rarely fewer or none, some-
timesminute. Stamens5or 10, or numerous. Ovary 1-celled, with usually afree
central placenta. Albumen mealy. Embryo curved, rarely straight.

- Caryophylluceae—Calyx toothed or sepals free. Petals as many as calyx-segments,
rarely wanting. Stamens definite. Placenta free, central. Herbs sometimes woody
or wiry below, with simple oppodite leaves. Stipules scarious or wanting.

Portulacaceae—Sepals 2. Petals twioe that number or more. Stamensindefinite or
rarely definite.  Placenta basal, or free and central. Herbs, often succulent, with
alternate or opposite leaves. Stlpules scarious or hair-like.

Tamariscineae—Sepals and petals each 4 to. 6. Stamens as many or twioe as many
Placentas 3-4, free, basal. 'Seeds comose. Small trees or shrubs with rudimentary
or minute scale-like- alter nate leaves.

5. GUTTIFERALES—Sepals 2 to 6 or morey imbricate. Petals as manys rarely movie. Stamens
indefinite. Ovary usually syncarpous with axile placentation.
Elatineae—Flowers small, usually hermaphrodite. Stamens definite. Herbs or under
shrubs, with small oppositeleaves. Stipules small.
Hypericineae—Flower shermaphrodite. Stamensindefinite, often polyadelphous. Trees,
shrubs or herbs with opposite or rarely alternate leaves. Stipules none.
Quittiferae—Flowers usually dioecious or polygamous. Stamens indefinite, free or
variousy connate. Trees or shrubs, often abounding in a yellow or greenish
resinousjuicg, with opposte leaves. Stipules none.
Ternstroemiaccae—Flower s hermaphrodite. Petalsimbricate. Stamensindefinite, free or
connate at base. Trees or shrubs, with alternate leaves. Stipules sometimes wanting:
Dipterocarpeae—Flower s hermaphrodite.  Calyx-lobesusually enlarged in fruit. PetaTs
contorted. Trees, rarely shrubs, sometimes scandent, with alternate leaves. Stipules
often large.
6 MALVALES—Sepals or calyx-lobes valvate in bud. Petals as many as sepals, or none;
Stamens monadelphous or free. Ovary syncarpous with axile placentation.

* Anthers 1-celled.

Malvaceae.—Stamens monadelphous. Herbs, trees or shrgjps sometimes scandent, with
alternate leaves. Stipules present.

* * Anthers 2-celled.

Sterculiaceae—Stamen* monadelphous, indefinite or definite, with or without alter nating
etaminods. Trees, shrubs or herbs witli alternate leaves. Stipules usually present.

Tiliaceae—Stamens indefinite, free or shortly connate at base. Trees or «hrubs, rarely
herbs, with alternate leaves. Stipules usually present.

B. DISCIFLOIUB.—Torus usually thickened or expanded into a dish; either free or adnate to the
ovary', or to the calyx, or to both, rarely reduced to glands, or wanting. Stamens as
many or twice as many as petals, or fewer. Ovary superior, or partially |mmer%d in
the disk, divided into cellswith axile placentas, or the carpels distinct.

7. GERANIAL ES—Disk within the stamens, or confluent with the staminal tube, or reduced to'
glands, or obsolete. Gynoecium hbed or apocarpous, or sometimes entire. Ovules.
usually lor2in each cell, one <Tr both pendulouswith a ventral raphe.

n€ar__Disk small glandular or none. Ovary entire, styles free or coiftate. Ovules
usually 2 in each cel. Albumen fleshy, rardy wanting. Herbs or shrubs, rarely
trees with alternate leaves. Stipules usually present.

Malpighiaceae—Sepals often with glands on their back. Disk not large. Ovary lobed
=or apocarpous. Ovules solitary. Fruit-carpels winged; abumen none. Shrubs,
often scandent, rarely trees, with usually opposite leaves. Stipules present.

Zygophylleae—Disk fleshy, Filaments often with a minute scale at base. Ovary

~- angular or lobed. Ovules 1, 2 or morein eaoh cell. Albumen fleshy or none.
Herbs or shrubs, with usually opposite 1- to 2-foliolate or pinnate, rarely smple
leaves. Stipules present.

Oeraniaceae.__Disk reduced to 5 glands or obsolete. Stamens 5 or a multiple of 5, all or
only part anther-bearing. Ovary angular or lobed. Ovules 1 or 2, rarely more, in
each ~cell. Albumen none or rarely fleshy. Herbs or shrubs, rarely trees, with
alternate or opposite smple or compound not glandular dotted leaves. Stipules
usually present.
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Rutacede—Disk within the samens. Ovary entire or lohed, or the carpels distinct, with
the styles connate. Ovules 1 or 2 in each cell. Trees, shrubs sometimes scandent,
rarely herbs with opposite or alternate ssmple or compound glandular-dotted leaves.
Stipules none. *

Simarubeae—Filaments usually pilose or with an adnate soale. Ovary |obed. Ovules
usually solitary (rarely 2,) in each cell. Trees or shrubs, bitter to the taste,
with alternate gland-less smple or compound leaves.

Ochnaccae—Stamens 10 or indefinite; anthers linear, often elongate. Ovary deeply
lobed. Fruit-carpels distinct, drupaceous. Trees or shrubs, with alternate simple
leaves. Stipules present.

Burseraceae—Disk free or adnate to the calyx-tube. Ovary entire. Ovules2or 1in
each cell. Albumen none, or fleshy. Trees or shrubs, with balsamic juice and
alternate 3-to 1-foliolate or compound gland-lessleaves. Stipules none.

Meliaceae—Stamens 8-10, usually connate in a staminal tube and the antherssessile or
nearly so, rarely free or nearly so. Ovary entire. Ovules 2, 4to 10 in each cell.
Trees or shrubs, with compound or very rarely smple gland-less leaves. Stipules
none.

Chailletiaccae—" Petals 2 cleft. Ovary entire. Ovules 2 in each cell. Treesor shrubs,
with smple alternate leaves. Stipules present.

8. OLACAL'ES—Disk various or none. Ovary entire. Owvules 1to 3in asolitarycell, or 1in

each cell, pendulous with a dorsal raphe, the integuments not distinct from the nucleus.
Seeds solitary in the fruit or in the cells, Albumen copious.

Olacineae—-Petalsfree or connate, usually valvate. Ovary 1 or imperfectly 3 to 5-celled.
Ovules usually solitary in the cells. Fruit 1-seeded. Albumen rarely wanting.
Trees or shrubs, sometimes climbing, with alternate smple leaves. Stipules none.

Tlicineae.—Petals free, imbricate, rarely wanting. Ovary 3 to 6-cellcd.” Albumen copi-
ous. Treesor shrubs, with alternate smple leaves. Stipules none.

9. CELABTRALES—Disk fleshy and thick, free or adnate to the calyx. Stamensrarely morethan
petals, inserted outside, within or upon thedisk. Ovary entire. Owules1 or 2 in
each cell, erect with a ventral raphe.

Celastraceae—Calyx-lobes and petals imbricate in bud. Stamensusually 5 and alter-
nating with the petals, or only 3. Ovary entire or angular. Treesor shrubs, with
* simple opposite or alternate leaves. Stipulesnone, or minute and caducous.
Rhamnaceae—Calyx-lobes valvate in bud. Petals small, or none. Stamens opposite the
petals. Ovary entire, often inferior. Treesor shrubs, often scandent, with simple
alternate or oppodite leaves. Stipules usually present.
Ampelideae—Calyx-lob'effimbricate. Petalsvalvate. Stamens opposite the petals. Ovary
entire. Albumen cartilaginous. Embryo small. Shrubs, or herbs, often Ecaudent,
with jointed stems and alternate compound or smple leaves, the petiole usually
expanded into a stipule. )

10. SAPINDALES—Disk various. Ovaryentireor lobed. ' Ovules1or 2rarelymorein each cell,
ascending, pendulous or laterally attached. Flowers often unisexual or polygamous,
Leavesgenerally compound.

Sapindaceae—Style 1. Ovules ascending or horizontal. Treesor shrubs, rarely herbs,
with alternate usually compound leaves.

Sabiaceae—Stamens often unequal in size and some imperfect, opposite the petals.
Trees or shrubs with alternate simple or compound leaves.

Anacardiaceae—Styles 1 to 4, or the stigmas almost sessile.  Stamens alternate with
the petals. Ovules solitary, suspended or laterally attached. Trees or shrubs, usually
abounding in resinousjuice, with alternate or often crowded smple or compound
leavQ.

C. CALYCIFLORJE.—Stamens and petals usually inserted on the margin of athin disk lining the
base or the whole of the calyx-tube, and free from the ovary unlessthe calyx-tubeisalso
adnate to it. Stamens definite or indefinite. Ovary either free and superior™ or enclosed
in the calyx-tube, or inferior and adnate to the calyx-tube.

11. EOSALES~—Floicers regular or wregular usually hermaphrodite. Stamens more or less
dlstmctly perigynous. Styles distinct.

Connaraceae—WIowevs regular. Stamens definite. Carpels free, 1 to 5. Ovules 2
ascending, orthotropous. " Trees or shrubs, often scandent, with 1-to b-foliolat®
or pinnate leaves.

Leguminosac-OvarY free, composed of a single excentrical carpel with a terminal style,
the ovules mserted along the upper or inner angle of the cavity. Albumen often
scanty or none. ‘ltees, shrubs or herbs, climbing or erect, with alternate
rarely oppodte often compound leaves. Stipulesrarely wanting.
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* Rosaceae—Flowersusually regular. Stamens often definite.  Ovary consisting of 1 or
more free or afterwards combining Sarpes, rarely entire; stylesusually distinct.
Ovules usually 2, anatropous. Albumen usually none. Trees shrubs or trees,
with simple or compound alternate leaves. Stipules present.

Saxifrageac— Flowers regular or nearly so. Stamens definite or rarely indefinite.
Carpds usually united into a 1-or several-celled ovary, at least at the base, free or
more or less adnate or inferior. Styles usually distinct or readily separable.
Albumen usually copious Shrubs or herbs with simple or compound variously
arranged leaves and with or without stipules.

Crassulaceae—Flowers isomerous and regular. Stamensin 1 or 2 series.  Qynoecium,
superior with distinct carpels. Seeds albuminous. Usually fleshy herbs.

Droseraceae—Glandular pilose herbs. Flowers regular, hermaphrodite.  Ovary 1-cdled
with 2 to 5 smple or 2-cleft styles.

Hamamelideae.—Trees or shrubs. Leaves opposite. Flowers often achlamydeous, and
usually in heads. Ovaries and carpels fewer than floral parts. Ovulesoften 1 or
2 in each cell, susgpended.

Halorageae—Herbs or rarely shrubs Leaves oppodte or alternate, without stipules.
Flowers small, regular. Stamensdefinite.  Ovary inferior, with asmany cells and
ovulesasstyl&c or rarely fewer, the ovule suspended from the apex. Styles or sessile
stigmas, 1 to 4, distinct. Seeds albuminous.

12. MTRTALES—Flowers regular or almost so, usually hermaphrodite. Pistil syncarpous
inferior (or free in some Rhizophoreae) ; style 1 to 5. Leaves simple.

Rhizophoreae—Trees or shrubs, often maritime, with opposte leaves. Stipules deoi-
duous. Flowersregular. Calyx-IQbes valvate. Petals often notched or jagged.
Stamens twice as many as petals or more. Ovary usually inferior, several-celled,
with 2 or more ovulest suspended from the apex. Style undivided. Seeds usually
solitary, with or without albumen, often germinating while still on the tree.

Combretaceae—Flowers regular or nearly so. Stamens definite or _rarely indefinite.
Ovary inferior, 1-celled, with 2 or more (rarely 1) ovules suspended from the apex
of the cell. Style undivided. Seed solitary, without albumen. Cotyledons con-
volute. Treesor shrubs, sometimes climbing. Leaves opposite or alternate, with-
out stipules.

Myrtaceae—Flowersregular or nearly so. Calyx-lobes and petals usually imbricate.
Stamens indefinite or rarely definite; anthers opening by longitudinal slits or
rarely by terminal pores. Ovary inferior, 2- or more-celled, with 2 or more ovules
in each cell, or rarely 1l-oelled, with a single placenta. Style undivided. Seeds
without albumen. Cotyledons flat or folded, not convolute. Trees or shrubs,
with opposite or alternate often dotted leaves. Stipules none.

Melastomaceae.—Flowersregular or nearly so. Petalstwisted. Stamens definite ; anthers
opening in terminal pores, very rarely in longitudinal dlits. Ovary inferior or
enclosed in the calyx, 2- or more-celled, with 2 or more ovulesin each cell, or rarely
1-celled with a central placenta. Style undivided. Seeds without albumen. Co-
tyledons flat or folded, not convolute. Shrubs or rarely trees or herbs with op-
posite not dotted leaves. No stipules.

Lythrarieae.—Flowersregular or nearly so. Calyx-lobesvalvate. Petalsusually crumpled
inthe bud, or none. Stamens definite or rarely indefinite. Ovary usually enclosed in
the calyx-tube, 2 or more celled, with few or many ovules in each cel. Stylo
undivided. Seedswithout albumen. Cotyledons not convolute. Trees, shrubs or
herbs with opposite or alternate leaves. Stipules none.

Onagrarieae—Flowers regular or nearly so, usually 4-merous. Calyx-lobes valvate,
Petalsimbricate. Stamens definite.  Ovary inferior, 2 or more celled, very rarely
1-celled. Style undivided. Seeds without albumen. Usually herbff with opposite
or alternate leaves. Stipules none. .

I PASSIFLOHALES—FIlowers regular or irregular. Stamens perigynous (rarely hypogynous
10.  » igilgynearpous; Oml'y free e(g)r admte“efgcdkd with papnétalyn AN (nMso);/u, %/P %y )
with axile placentation.

Samvdaceae Flowersregular or nearly so. Petals and sepals ailmost conform. « Stamens
hdefinite or- alternating with small scales or glands. Ovary 1-celled with parietal
placentas! Styleentire or branched. Seeds albuminous. Treed or shrubs. Leaves

aternate’ Stipules small or none.
Patsiflorcae—Flowersregular. Petals persistent with the calyx lobes and often resem-

blinffthem. Stamens definite.  Ovary stalked, 1-celled,” with parletal placentas.
Stylg branched, Seedsalbuminous. Climbers with alternate leaves and stipules.
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Cucnrbitaceae—Flowers unisexual, regular. Stamens 3 or 5. Ovary inferior, at first
» l-cdled, the (3) parietal placentas foon meeting in the axis and dividing the cavity
into 3 or 6 cells or remaining 1-celled with a single placenta. » Style entire or
branched. Seeds without albumen. Prostrate or olimbing tendril-bearing herbs
with alternate leaves. No stipules.

Turneraceae—Flowers hermaphrodite. Petals different shaped from sepals. Stamens
definite. Ovary free. Styles free from the base, often 2-oleft.  Seeds albuminous.
Herbs or shrubs with alternate leaves. Stipules minute or none.

Begoniaceae—Flowers unsymmetrical, unisexual. Perianth consisting of 2 or more
leaves, the 2 outer ones opposite, valvate. Stamens numerous. Ovary inferior,
24-celled. Ovules numerous on the projecting single or 2-cleft axile placentas.
Stigmas often spirally papillose. Usually succulent herb with oblique alternate
or scattered leaves.

DatiBceae.~Flowex& unisexual or polygamous. Perianth-segments small. Stamens 4 or
indefinite ; anthers dorsfix. Ovary inferior, often open at the apex. Placentas
parietal. Styles free, smple or 2-parted. Seeds albuminous. Trees, rarely herbs
with alternate leaves. Stipules none.

14. FICOIDALES—Flowersregular or nearlyso. Ovary syncarpoussfree or wholly or partially
adnate; placentation various. Embryo usually curved.

Cacteae—Calyx-lobes petals and stamens usually numerous. Ovary inferior, 1-celled,
with parietal placentas. Style radiately cleft at apex. Usually fleshy varioudly
shaped perennials or trees, often spiny. Leaves none or minute, rarely developed.

Ficoideae—Ualyx-lobes usually 4 or 5. Petalsmany, or small, or none. Stamens
numerous or few. Ovaryinferior to superior, 2-many-oelled. Stylesfree or high
up united. Herbs with opposite or whorled leaves.

15. UMBBLLALES—Flowersregular. Ovary inferior, 2-many-rarely 1-celled, with a solitary
suspended ovule in each cell. Styles distinct or connate at basey on or surrounded by
an epigynous disk. Stamensoften definite. Albumen copious. Embryo minute cr
longer and straight.

Umbelliferae—Calyx-teeth small or obsolete. Corolla usually imbricatein bud. Fruit
"dry, separating from the axisinto 2 seed-like carpels. Usually herbs with alternate
often dissected leaves. Stipules none. Flowersin simple or compound umbels.

AraNaceae—Corolla usually valvatein bud. Fruit succulent, not separating. Célls
usually more than, 2. Trees shrubs or rarely herbs with alternate leaves. Stipules
none.

Comaceae—Fruit suoculent, 2-celled. Corolla usually valvate in bud. Seeds albumin-
ous. Trees or shrubswith usually opposite leaves. Stipules none.

SUBCLASS || —GAMOPETALJE.
(Petals united into a single lobed corolla.)
8. 1.—Corolla epigynousy bearing the stamens.

Caprifoliaceae—Anthers free. Ovary 2-many-celled with 2 to many ovules. Flowers
regular or irregular ; stamens usually as many as corolla-lobes.  Shrubs or herbs,
often climbing, rarey trees, without real stipules. Leaves opposite.

Bubiaceae—Flowers usually regular ; stamens isomerous; anthersfree. Ovary 2-many-
celled with a solitary, 2 or many ovules. Trees, shrubs, or herbs, with opposl'te
leaves and free or connate stipules.

Dipsaceae—Anthers free. Ovary 1-celled. with .a single suspended ovule. Seeds albumi-
nous* Each flower surrounded or enclosed in a tubular calyx-shaped involucel, often
capitate. Usually tall herbs with opposite leaves.  Stipules none.

Compositae—Anthers united in a tube round the style. Ovary 1-celled, with asingle
erect ovule. Seeds without albumen. Flowersin heads, at base surrounded by a
scaly reptaole.  Galyx-limb none or reduced to feathery or smple hairs.

8. 2—Stamens free from the corolla.
Flowersirregular.

%&Vwae—Stamensz oonnate with the style ; otherwise asin Campanulaceae. Herbs
or perennials, with tufted or alternate leaves.

Campanulacege—Stamens as many as corolla-lobes, free from the style.  Anthers open-
ing longitudinally. Ovary inferior, many-ovuled. Herbs with alternate or radical
leaves.



7

Goodenovieae—An indusium under the stigma ; otherwise asin Campanulaceae. Herbs
or shrubs, rarely trees, with alternate or radical leaves.

Flowers regular.

Ericaceae—Stainens twice as many as corolla-lobes. Aethers 2-celled, opening in
terminal pores, free or connate. Ovary inferior or superior, with as many cells as
corolla-lobes.  Seeds albuminous. Shrubs or trees with alternate leaves. .

Epacrideae—Stamens as many as corolla-lobes and alternate with them, or rarely fewer.
Anthers 1-celled. Ovary superior with 5 or fewer cells. Seeds albuminous.

8. 3.—Coroalla hypogynous or rarely perigynous bearing the stamens.
* Flowers regular.
O Stamens either opposite the corolla-lobes, or more than their number.

Plumbigiueae—Calyx tubular. Stamens 5. Ovary 1-celled, with a single ovule sus-
pended from a free filiform placenta ; styles or style-branches 5. Seedsrarely albu-
minous. Herbs or rarely shrubs with radical or alternate leaves.

Primulaceae—Stamens as many as corolla-lobes. Ovary 1-celled, with peltate ovules
attacked to a free central placenta. Fruit usually capsular. Seeds albuminous.
Herbs with alternate or'radical, rarely whorled leaves.

Myrsineae—Stamens as many as corolla-lobes. Ovary 1-celled, with peltate ovules
attacked to a free central placenta. Fruit succulent or hard, usually indehiscent.
Seeds rarely without albumen. Trees or shrubs with alternate usually dotted
leaves.

Sapotaceae—Corolla-lobes as many or twice or thrice as many as calyx-segments. Sta-
mens as many or twice as many as corolla-lobes. Ovary 2- or more-celled with a
solitary ovulein each cell. Fruit succulent or hard, usually indehisoent. Seeds
with or without albumen. Trees or shrubs, thejuice often milky. L eaves alter-
nate.

JEbenaceae—Flowers often dioecious. Corolla-lobes 3 to 5. Stamens few or many,
indefinite.  Ovary superior 3 or more celled, with 1 or 2 ovulesin each cell. Fruit
succulent, usually indehiscent. Seedsalbuminous. Treesor shrubs, not milky, with
alternate leaves.

Styracaceae.—Flowers hermaphrodite. Corolla-lobes as many or twice as many as oalyx-
lobes. Stamens usually more than twice as many, rarely twice as many, as corolla-
lobes, or fewer. Ovary (at least the fruit) more or less inferior, 2-5-eelled, with 2 or
more ovulesin eaoh cell. Fruit usually succulent and indehisoent. - Seeds albumi-
nous. Trees or shrubs with alternate leaves.

O O Stamens alternating with the corolla-lobes and egtcal to them in number.

Jasmineae—Corolla with 4, 5 or more lobes, rarely 2-petaled or none. Stamens 2
rarely 4, alternating with the carpels. Ovary 2-celled, with one or 2.ovulesin each
cell. Fruit succulent or capsular. Seeds with or without albumen. Trees or
shrubs, often scaiident, with opposite or very rarely alternate leaves.

Apocyneae—Stamens 5. Anthers more or less connivent round the stigma. Ovary of 2
distinct oarpels, the styles connected upwards, or rarely the carpels united from the
base. Fruitsof 1 or 2 follicles, drupes or berries. Seeds usually albuminous.
Trees, shrubs or perennial, sometimes climbing, with opposite or rarely scattered
leaves ; juice often milky. ‘ .

Asclepiadeae—Stamens 5 ; anthers connate round the stigma, 2 or 4-celled ; pollen
consolidated in 1 or 2 massesin each cell. Ovary of 2 distinct carpels; the styles
united upwards. Follicles solitary or twine. Albumen scanty. Shrubs or herbs,
often climbing, with opposite leaves, juice often milky.

Loganiaceae—Anthers free. Ovary usually 2-celled. Style single. Fruit a capsule or
bérry. Seeds albuminous. Trees, shrubsor herbs, sometimes climbing, with opposite
leaves often connected by stipulesor raised lines.

Gentianeae—Anthers free. Ovary 1-oelled with 2 or rarely more parietal placentas

" rarely completely dividing it into 2 cells; ovules numerous and minute. Style
single. Fruit a capsule, rarely indehiscent. Seeds albuminous. Herbs with a
bitter taste, sometimes clambing. Leaves opposite or rarely alternate.

Sydrophyllaceae—Flowers in one-sided racemes or cymes. Anthers free Ovary 1-
celled with 2 parietal placentas or rarely 2-celled. Stylesor style-branches 2. Fruit-
a capsule? Seeds albuminous. Herbs or rarely undershrubs, the leaves alternate
ox lower s opposite. A . e e

Borragineae—Flowers in cymes or one-sided racemes or spikes. Ovary 2 or or 4-cellea
with a solitary ovule in eaoh cell; or 2-celled with 2 parallel ovules in.eaoh cell.
Style single, entire or rarely forked. Fruit a drupe, or dry and separatinginto 2
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or 4 nuts. A'lbumen none or scanty. Treesor shrubs, or hispid herbs with usually
alternate leaves.

Convolvulaceae—Corolla-limb folded in the bud. Ovary of 2 to 4 cellsor carpels, with
1 or 2 erect ovulesin each. Style simple or 2-branched, or 2 distinct styles. Fruit
capsular or succulent and indehiscent. Seedswith little or no albumen. Cotyle-
dons much folded (or inconspicuousin CitHcutu). Herbs or shrubs, often climbing,
rarely trees or leafless parasitic twiners. Leaves alternate.

Solaneae.—Corolla-lobes folded or rarely imbricate in bud. Ovary 2-celled or spuriously
4-celled (rarely 3- or 4-celled), with several ovulesin each cell. Style single. Fruit
a berryor a capsule. Seeds albuminous. Embryo usually curved or annular.
Herbs or shrubs, rarely small trees, with alternate leaves.

* * ' Flotcers irregular. Of the stamens usually 1 or 3 wholly or partially aborted.

Scrophularineae.—Cor olla-lobes 2-lipped or imbricate, or rarely almost regular and folded
in the bud. Perfect stamens 4, in pairs, or 2, the fifth rudimentary or wanting
or rarely all 5 stamens perfected. Ovary 2-celled with several ovulesin each cell.
Fruit a capsule or very rarely a berry. Seedsalbuminous. Embryo usually straight.
Herbs or rarely shrubs with alternate or opposite leaves.

Lentibularieae—Corolla 2-lipped. Stamens 2, anthersi-celled. Ovary one-celled, with
peltate ovulesinserted on a free central placenta. Fruit a capsule. Seeds small.
Albumen none. Herbs either aquatic with floating capillary, divided leaves, or
terrestrial with radical leaves or leafless.

Orobanchaceae—Stamens 4, in pairs ; anthers2-celled. Ovary 1-celled, with 2 or 4 parie-
tal placentas and very numerous ovules. Fruit capsular. Seeds albuminous. L eaf-
less parasites of yellowish brown or other colours, never green.

Gcesneriaceac.—Perfect ssamens 4 in pairs or rarely 2 only. Ovary 1-celled with 2
parietal placentas and numerous ovules. Fruit capsular or a berry. Seeds often
with hair like appendages. Albumen none or present. Herbs or shrubs, often
epiphytical, rarely climbing. Leaves opposite. )

Bignoniaccae—Perfect stamens 4in pairsor 2 only. Ovary 2-celed with 2 distinct and
sometimes distant placentas on the dissepiment in each cell; ovules usually numer-
ous. Fruit capsular, often very elongated. Seeds* often winged. Albumen none.
Trees, rarely olimbing or erect shrubs, with opposite often compound leaves.

Acanthaceae—Perfect stamens 4 in pairs, or 2 only, with or without a pair of rudi-
mentary ones. Ovary 2-celled with 2 or more superposed ovulesin each cell. Fruit
a capsule opening elastically in 2 valves. Seeds usually supported by booked or
rarely cup-shaped or minute seed-bearers. Albumen none. Herbsor shrubs, rarely
climbing, with oppositeleaves. '

Pedalineae—Perfect stamens 4 in pairs or rarely 2 only. Ovary composed of 2, rarely
dJor4a carpels, Dut OIten Aiviaed |alk 1988l Allar NOWerLng) 1IN0 LwWics as many colls by
spurious dissepiments, Ovules 2 or more, or rarely 1 only in esch spurious cell
(half-carpel). Fruit hard and indehiscent or ocapsular. Testa of seed usually
facetted/ Albumen none. Herbs with opposite leaves.

Verbenaceae—Stamens 2 or 4, in pairs, or rarely equal and isomerous (in teak) with
the corolla-lobes; anthers 2-celled. Ovary not at all or scarcely lobed, the style
terminal. Micropyleand radicleinferior. Treesshrubs or herbs, sometimes soandent.
L eaves opposite or rarely alternate.

Labiatae—Stamens 2 or 4, in pairs; anthers2-celled or 1-celled by abortion or by con-
fluence. Ovary deeply lobed, the style nearly basal between the Iobes Mloropylo
and radicle inferior. Herbs or shrubs with opposite leaves.

SUBCLASS IIL—MOXOCHLAMTDEAE.

(Perianth really or apparently simple, the lobes or segments all calycine or herbaceous
<Fr all petal-like or scarious or entirely wanting.)

* Embryo more or less curved, or excentrical.

Chenoppdlace"’\Perlanth usually herbaceous. Stamens inserted on the Deriantfi
Ovary (of 2 or 3 carpels) only 1-celled, with 2 or 3 styles or styles branched ~and
only a single ovule. Herbs or undershrubs often succulent or* scaly tomentoae .
with alternate or rarely opposite leaves and no stipules. [ 7TTT7C

Amarantaceae—Perianth usually more or less scarious or coloured. Stamens m««rted
on the torus. Ovary (of 9 or 3 carpels) only 1-celled, with 2 or 3 styles or stvle-
branchesand only a single ovule or rarely a cluster of ovules, bearing noreldtion



" in number to that of the carpels. Herbs or undershrubs, rarely shrubs- with’
alternate or_opposite leaves'and no stipules.
Polygonaceae—Perianth often coloured or variously swollen on the back. Stamens op-
positeto or alternating with the perianth-segments. Ovary (of 2 or 3 carpels) 1-celled,
" with 2 or 3 styles 0* style-branchesand only a single ovule. Embryo little curved,
lateral. Herbs and shrubs with alternate leaves, the stipulesusually thin and
conspicuous, forming a sheath or ring round the stem. :
NyctaKincac.—Lower portion of the perianth persistent and enclosing the ovary and fruit,
the upper portion deciduous and withering. Stamensinserted on the torus. Ovary
1-celled with a single ovuleand a single style. Trees, shrubs, or Iferbs, with usually
oppositeleaves. Stipules none.

Embryo straight.

Monimiaccae—Périanth-lobesin 2 or more rows. Stamens opposite the perianth-lobes
or indefinite. Carpes usually several. Embryo very small, in a fleshy albumen.
Trees or shrubs with opposite leaves.

Laurineae,—Flowftrs hermaphrodite. Perianth-segments usually in 2 rows. Stamens
opposite the perianth-segments; anther-cells opening in deciduous valves. Carpel
solitary.  Fruit succulent. Albumen none. Badicle superior. Trees or shrubs
with alternate or rarely opposite leaves or (in Cusouta) a leafless parasitic twiner.

Frotenceae—Flower s hermaphrodite ; perianth-segments 4, valvate. Stamens opposite
the perianth-segments and inserted on them. Carpd solitary. Albumen none.
Badicleinferior. Treesor shrubswith alternate or rarely opposite leaves.

Loranthaceae—Flowers hermaphrodite. Perianth often brightly coloured, of 4 to 6 or
rarely more valvate segments. Stamens asmany as perianth-segments and opposite
and adnate to the same. Carpd solitary with a single erect or suspended ovule.
Alb®men green, fleshy. Parasitical shrubs.

Santalaceae—Flowers hermaphrodite. Perianth wholly or partially superior, the lobes
valvate. Stamens opposite the. lobes. Ovary 1-odled, with 1 to 5 ovules suspended
from a central placenta. . Albumen fleshy. Trees, shrubs, or herbs, often parasitic,

. with alternate or opposite leaves.

Elaeagnaceae—Flowers hermaphrodite. Perianth 2-or 4-lobed, contracted beyond the
otherwise free ovary. Style 1; ovule 1, ereot. Albumen fleshy. Treesor shrubs,
often scandent, and covered with silvery or rusty scales.

Thymelaeaceae—Flowers hermaphrodite. Perianth-lobos imbricate. Stamens as many
or twice as many, inserted in j;he ttibe. Ovary 1-or 2-celled, with a solitary pendu-
lousovulein each cell. Style1 or 2. Albumen none. Treesor shrubswith a peculiar
stringy bark and alternate or opposite leaves.

Arhtolochieae—Flowers hermaphrodite. Perianth superior, valvate. Ovary 3-celled
IWith several ovulesin each cell. Herbsor shrubs, often climbing, with alternate
eaves. m . ' . . :

JUyristicaceae—Flowers dioecious. Perianth-lobesin a single series, valvatein bud.
Stamens united in a central column. Carpd solitary. Embryo very small, at the
base of aruminate albumen. Trees or rarely shrubs with alternate leaves.

Cytinaceac—-Flowers hermaphrodite or dioecious. Perianth 5-parted, valvate. Anthers
opening by pores. Ovulesnumerous, on parietal placentas. Stemless sessile fleshy
flowers, parasgitic. A “om - B

BalanopHoreac.—Flowers dioecious, rarely monoecious. Perianth valvate. Stamens
in a column or more or less free. Ovules solitary, suspended. Fruit one-seeded. Fun-
gus-like fleshy parasites, the peduncles scaly, theflowersin spikes or heads.

Nepenthaceae._ Flowers dioecious. Perianth 4-parted, imbricate in bud. Stamens
in a column. Ovary 4-celled, with numerous ascending ovules along the
sides of the dissepiments. Stigma sessile, simple.  Fruit capsular, with numerous

- scobiform minute segfls. Undershrubs, more or less twining, with alternate leaves,
the dilated foliaceous petiole terminatirfg in a pitohelylike expansion furnished with
an articulate lid-like laminar A - - -

Envhorbiaceae—FloweTa unisexual. Perianth calyx-like or often consisting of true
corollaand calyx. Ovary of 3, rarely 2 or more than 3, united oarpels, with 1 or 2
suspended ovules, and usually-« separating into cocci. Seeds usually albuminous.
Naturally allied to none of the monoohlamydeous orders. Treesshrubsor herbswith”
alternate or opposite leaves.

Piperaceae__Flowers hermaphrodite or unisexual, in spikesor racemes. Perianth none.
Stamens 1 to 3, freefrom the ovary. Ovule 1, erect. Jointed herbs or shrubs,
often climbing or scrambling, with alternate or opposite leaves. ., o«

Chltronthaceae —As former, but stamens epigynous and the ovule suspended. Jirect

Atndershrubs or herbswith opposite or alternate leaves.
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Podostemmaceae—Flowers usually hermaphrodite.  Perianth none or incomplete.
Stamens 1 or more, round or on one side of flie ovary, free or connate. Ovary 2-or 3-
oelled, with numerous ascending ovules on a central placenta. Styles or stigmas 2
or 3. Fruit capsular. Seeds without albumen. Small floating or submerged herbs,
looking like scalemosses, with entire or lacerated or scale-like leaves.

Urticaceae—Flowers unisexual, the males small and green. Stamens opposite the
perianth-segments. Ovary superior, free or connate, with 1 (rarely 2) ovules
Fruit various, 1-secded. Seeds albuminous. Trees, shrubs, or herbs, with usually
aIternateIeaves Stipules present.

Amentaceae—~Flowers monoecious. Ovary inferior, surmounted by a rudimentary
toothed perianth-limb, 2- or more-celled. Fruit 1-celled, 1- rarely few-seeded.
Albumen none. Seeds naked. Trees with alternateleaves and with stipules.

Juglaiuleae—As in Amentaceae, but leaves pinnate.

Saliclneae—Flowers dioecious, in catkins. Perianth none or rudimentary. Ovary
free, 1-celled ; ovules indefinite, basal or parietal. Seeds with a tuft of hairs.
Treesor shrubs with alternate leaves.

Casuarincae.—Flowers monoecious, in spikes. Perianth in nfale flowers 2-phyllous
in females none. Stamen 1. Ovary 1-celled with 1 or 2 ovules; styles2. Cones
woody, thewoody bracts valvately opening. Caryopsis winged. Leafless trees
with jointed brauchlets furnished with toothed sheathslikein Equisetum.

Divison 2. Oj/mitosperms.

Gnetaceae.—Stamens in the males, ovules in the females, enclosed in an ovoid or tubular
bract. Shrubs or rarely little trees, usually scandent, with jointed stems and
opposite leaves, rarely leafless. _

Coniferae—Anthers in the males, ovulesin the females, inserted on scales* often forming
spurious catkins or cones. Trees or shrubs, with a branched not jointed stem and
simple often scale-like or needle-shaped leaves.

Cycadeae—Anthers numerous on the under ‘surface of scales arranged in a cone;
ovules from separate reduced fronds. Small but robust trees, often steinless, the
stem not or sparingly branched. L eaves pinnate.

CLASS IL—MONOCOTYLEDONS,
*e QOvary inferior.

Bromeliaccae.—Flowersregular or nearly so. Perianth of 8 segments, the 3inner ones free
and petal-like, the outer onesforming a calyx. Stamens 6, anthers opening inwards.
Seeds albuminous. Harsh often succulent stemless or short-stemmed plants, the
leaves longitudinally veined, often spiny along the edges. .

Musaceae—Flowers |rregular Perianth of "6 segments, petaloid, in 2 distinct
rows, the posterior inner segment often free and labelluni-like.  Stamens 6, or
usually only 5, anthers 2-celled. Seeds albuminous. Tall herbs with a spurious
stem formed by the leaf-sheathes, with large leaves transversely veined from the
midrib.

Marantaceae—Flowers irregular. Perianth of 6 segments, the outer 3 segments more
or less calyx-like, the inner tubular, in 2 rows, the outer 3-parted and nearly equal.
Stamens 6, 3 of them petaloid-transformed, one or 2 barren or abortive, the other
fertile with an one-celled anther. Seedsalbuminous. Herbs much of the habit of the
following and similar leaves.

Scitamineae—Flowers irregular. Perianth of 6 segments, the outer 3 segments short
and calyx-like, the inner composed of a labellum-like expanded central lobe with 2
lateral segmeuts united with the petal-like stamiuods. Stamen 1, anthers 2-celled
the upper part of filament enclosed within the 2 anther-cells. Seeds albuminous!
Herbs with aspunous sheath-stem and often large 1-ribbed IeavestransverseIJy—
veined.

Orch|deae—FIowers irregular. Perianth corolla-like, the 6 segments in 2 rows, the
posterior inner segment labellum-like. The J>idill united witli the stamensin a
solid column. Placentas parietal. Perennial plants,, bulbous tuberous or formmg
stems, often fleshy, the leaves veined parulldljr with the midrib.

Bunnanniaceae—Flowers regular. Perianth of usually 6 segments, corolla-like,
Stamens 6* or 3, free, perigynous. Ovary 1- to 3-celled, the placentas pariétal or
axile. Little herbs with tufted parallel-veined leaves, rarely leafless pa Mites.
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Taccaceae—Flowersregular. » Perianth of 6 segments, corolla-like. Stamens 6, inserted
into the base of the perianth-segments, filaments petaloid, hooded at the apex.
Ovary I|x>r half 3-celled, placentas parietal, with numerous ovules. Albumen
» fleshy. Tuberous herbs witli parallel or irregularly branched veined simple or
divided leaves. Flowers forming umbels on the long scapes.

Dioscoreaceae—Flowers regular, unisexual. Perianth 6-lobed. Stamens 6, free, anthers
turned inwards. Ovary 3-celled, with only 1 or 2 ovules. Seeds albuminous,
Usually twiiiing plants, with tubers above or below the ground. Leavessimple or .
digitate, net-veined.

Iridcac.—Flowers regular or nearly so. Perianth of 6 segments, corolla-like. Stamens
3, the anthersturned outwards. Ovary 3-celled, the ovules axile. Stigmas often
petaloid. Seeds albuminous. Tuberous or fibrous rooted herbs with equitant
parallel-veined leaves.

Amaryflideae—Flowers regular. Perianth of 6 segments, corolla-like. Stamens 6,
anthers turned inwards. Ovary 3-celled, the ovules axile. Seeds albuminous.
Usually bulbous herbs, stemless or with aflhortspurlous stem, the leaves uniform,
parallel-veined.

Hydrocharideae—Flowers regular, usually unisexual. Perianth of 6 segments, the 3
outer ones calyx-like, the 3 inner ones petal-like or sometimes wanting. Stamens
definite or indefinite, epigynous. Ova»sy 1- to 9-celled, the ovules numerous,
often parietal. Albumen none. Submerged or floating-herbs, the leaves parallel-
veined. ]

* * Qvary superior.

O Ovaries apocarpous, i. eqdfreey (rarely solitary).

Alismaceae—Flowers usually hermaphrodite. Perianth of 6 segments, the 3 outer ones
calyx-like, the inner oues petal-like. Stamens definite or indefinite, perigynous.
Ovary of several free carpels, the carpels 1-or 2-ovuled. Albumen none. Floating
or swamp-plants, with parallel-veined leaves. Flowers in umbels, racemes or
panicles.

Najadaceae.—Flower s often unisexual, minute. Perianth of 2 or 4 segments, or wanting.
Stamens definite, perigynous, or sessile. Ovary of several free carpels, or unicar pel-
lary; ovules 1 or more, pendulous or erect. Albumen none. Aquatic herbs,
floating or submerged, with parallel veined leaves. <

Q & Ovary g/ncarpous.

A Flower corolla-liks or furnished with a true calyx and corolla or absolutely naked.
X Flowers often unisemal. Inflorescences often furnished with
1 or more spathcs.

Aroideae—Flowers several or many,naked or the periarfth incomplete, on a solltary spadix
protected by a single spathe. Anthers sessile. Ovory 1-rarely 3-or more-celled,
with 1 or 2 rarely more parietal or erect ovulesin each cell. Fruit fleshy. Albumen
rarely wanting. Herbs, usually sucoulent, stemless or caulescent, the leaves usually
net-veined. -

Pistiaceae—Flowers only 1 to 3, of which, oneonly is female, protected by a more or
less incomplete spathe, but wanting a true free spadix. Ovary 1-celled, with 1 or
several erect or ascending ovules. Usually floating small herbs, with parallel-veined
leres, or reduced to minute leafless fronds.

Typhaceae—Flowers minute, numerous on a naked spadix; perianth scaly or hairy,
filaments long. Ovary 1-celled, stalked or sessile, with a solitary pendulous ovule.
Fruit an 1-seeded nut. Mar&h-plants with linear parallel-veined leaves. Flowersin
dense spikes or heads.

Pandawccne. Flowers usually naked, numerous, the malesm foranohed, the females
often in simple spadices furnished with many spathes at the base. Ovary 1-celled,
with a solitary or rarely se7eral erect or numerous ovules along parietal placentas.
*Albumen fleshy. Trees or shrubs, sometimes climbing, with spirally or distiohously
arranged linear often spiny-bordered leaves, or rarely (in Oyclantheae) the leaves
flabellate. Drupes forming a syncarp.

Palmae.___Flowers moreor lessperfect, with or without bracts, seated on a branohed rarely
S|mple spadix protected by 1 or more spathes. Perianth of 6 segments, often very
rigid or coriaceous, the inner segments often corolla-like, imbricate or valvate in
bud. Ovary usually of 3 carpels either completely syncarpous, or more or less
apocarpous. Ovules solitary or by 2 in each carpel, usually erect. Albumen
shorny. Sfemmed or stemless trees, often very lofty, or climbers, the leaves usually
pinnate or flabellate, plaited, parallel-veined.
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X X Flowers usually hermaphrodite and often gaily coloured.
t All the 6 petianth-segments petaloid.

Liliaceae—Perianth of 6 segments, all the segments' petaloid, regular.
Stamens 6; anthers turned inwards. Styles consolidated. Ovary
3-celled. Albumen fleshy, Barely trees or shrubs, usually tuberous or
simplj'-rooted herbs with parallel-veined leaves.

Melanthaceae—Perianth of 6 segments, all the segments petaloid, regular.
Stamens 6; anthers turned outwards. Ovary 3-celled. Albumen
fleshy. Bulbous, tuberous or fibrousrooted plantswith parallel-veined
leaves. Flowers soapous, in racemes or spikes.

Pontederaceae—Perianth moie or less irregular, of 6 petaloid segments,
the latter circinnatewhen withering. Stamens 6, or 3 aborted, the
anthersturned inwards. Ovary 3-celled. Albumen mealy. Aquatic
or marsh-plants with parallel- vemed leAves. Flowersin spikes or
umbels, rarely solitary.

t t Only the 2 or 3 inner perianth-segments more 'or less petaloid,
the outer 3 sepal-like or glitmaceous, or rarely wanting.

Commelynaceae—lowers almost regulgr, often blue. Sepals 3. Petals 3. Stamens 6, 3
of them often reduced to staminods. Ovary 3-rarely 2-celled. Albumen fleshy.
Embryo on the edge of the albumen. Herbs or perennials, rarely trailing, the
parallel-veined leaves usually sheathing at base.

Xyrideae—Flowers regular, usually yellow, in scaly heads. Sepals irregular, 3 or
4, glumaceous. Petals 3, united at basein a gamopetalous corolla. Fertile stamens 3.
Ovary 1-celled, with parietal placentas. Embryo on the outside of the fleshy

albumen. Sedge-likefibrous-rooted plants with narrow radical leaves.

Juncaccae—Flowers regular, hermaphrodite. Perianth 6-leaved, scarious or calyx-like.
Stamens 6, rarely 3. Ovary 1- or 3-celled, the cells 1- or .several ovuled. Fruit
capsular. Albumen fleshy or cartilagineous. Embryo minute, immersed. Sedgy
perennials or annuals, with fistulose” or narrow parallelly nerved leaves. Flowers
often in corymbs or heads.

Restiaceae—Flowers regular, usually unisexual, often in braoted or scaly heads.
Perianth consisting of 6to 2 gluma.ceous or hyaline segmentsor the inner 3 ones
united in a 3-toothed. cup o-tube. Ovary 1-3-celled ; ovules solitary, pendulous.
Aquatic or marsh plantswith setaceousor linear parallel-reined leaves.

A A Flowers sessile, within imbricated glumes.  Perianth rudimentary or none. Ovary
always 1-celled With.a single erect or nearly erect ovule.

Cyperaceac.—Perianth none, or consisting of bristles or minute scales. Anthers basifix.
Embryo at the base of the albumen. Grass- or rush-like herbs or perennials, with
narrow parallel-nerved Raves. Culms not truly jointdd.* Sheaths entire. Each
flower usually in the axil of one glume, without a palea. .

Gramineae—Perianth none, or of 1-3 minute scales. Anthersversatile. Embryo at the
side of the base of the mealy albumen. Annual or perennial grasses, rarely (in bam-
boos) sobalifgrous trees or shrubs, with parallel-nerved leaves. Culms jointed and
nodded. Sheaths of the leaves usually split to the base. Each flower usuallyin
a secondary bract (palea) within the glume.

B. CRYPTOGAMS.

SUBCLASS | —CRYPTOGAMAE FOL |OSAE.—Usually furnished with distinct stem and leaves,
the stems sometimes reduced to simple® leaf-liké fronds or membranous green expansions
and furnished with a midrib.  Fructification various.

* VASCUL ARES.—Stemstraversed with vascular vessels.

Filices—Fructification of very minute capsules (sporangia), ftill of microscopic spores
situated on the undersurface or along the margins of the frond, or on separate
branches of the frond; rarely of larger capsules, which are more or less confluent on
the under surface of the frond or collected in simple or branched spikes. Terres
trial, rarely (Ceratopteris) marsh-plants, sometimes;furnished with a short trunk or
trees. Vernation usually circinnate.

Lycopodiaceae—Fructification of capsules, which are axillary in the upper leaves or in
the scales of a cone, sessile, 1- to 3-celled, bursting by 2 or 3 valves, full of spores
marked by 3 radiating lines.. Terrestrial plants, with elongate erect creepirs or
pendulous stems. . A

¢ Hencethe old phrase: Nodum in ecirpo quaerere.
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Hydropterides—Capsules of 2 kinds indehiscent, coriaceous, very various in form and
structure, situated on the roots, or leaves or stems of the frond, 1-or many-celled.
Aquatic or marsh plants, of various habit, creeping or floating.

Equisetaceae—Fructification terminal; cone-like, consisting of peltate scales, bearing on

* the under surface membranous sacs in which the spores are contained. Spores sur-

rounded by 2 elastic elaters crossing each other. Perennials with creeping rhizomes
and erect simple or branched jointed stems, each joiut embraced By a toothed
- sheath.

* * CELLULARES. Cdlular small plants, with only few or no vessels.

Musci.—Fructification of two kinds, viz., more or less coriaceous sessile or stalked urn-
like capsules opening, 1st, by a terminal lid, or rarely by 4 lateral dlits, or not at
all and containing the minute spores, at the same time bearing at the top a various
shaped oalyptra; or 2nd, minute cylindrio membranous sacs (antheridia), either
axillary or crowded at the tips of the branchlets, containing spermatozoa. Erect or
creeping elegant small annual or perennial plants with distinct leaves variously
arranged.

Jungermanniaceae.—Fructification of two k|nds asin Musci, but the capsulesare split from
the top to the base into 4 diverging valves, and the spores are mixed with spiral
filaments (elaters). Mosslike, creeping or erect herbs, the stems often dilated in a 1-

. ribbed frond. Leaves cellular, usually distichous or seound, entire or 2- or more-
lobed. : :

Marchnntiaceae—Fructification of two kinds, viz., 1st capsules, usually symmetrically
disposed on the underside of a peduncled peltate receptacle, which rises from the
edge of the frond (rarely solitary and sessile) and contains spores mixed with spiral
filaments] 2nd, antheridia, contained in sessile or peduncled peltate or discoid
receptacles. L eafless small plants, consisting of green flat variously lobed fronds
emitting rootlets from the undersurface.

Characeae—Fructification of two kinds, viz., 1st, lateral red globules composed of 8 tri-
angular scales enclosing a mass of jointed filaments, 2nd, axillary little nuts,
surrounded by 5 spiral filaments, and filled with starch granules. Aquatic plants,
with tabular dichotomously branched and articulate stems, the branchlets often
whorled, and sometimes incrustated.

SUBCLARS | I.—THALLOPHYTA.—Cellular plants without a distinct stem, forming variously
shaped organisms, thread-like, flat and expanded thalluses, mushrooms, etc. Fructifica-
tion imbedded in the substance of the thallus, very various.

L|chetoes—Texture of thallus consisting of hyaline fungoid and coloured confervoid cells.
Fructification of two kinds, viz., 1st, septate spores contained in Jubes (asci) usually
collected into hard peltate disks or shields on the surface of the thallus or immer sed;
2nd, speYmagones, or small sacs containing spermatia; 3rd, pycnides, obscure
organs giving origin to spore-like bodies at their tips; 4th, gonidia, or globose spore-
like bodies, imbedded in the thallus and sometimes breaking through the vertical
substance, and forming powdery masses called soredia and cyphella. Crustaceous
or foliaceous aérial'plants, growing on rocks, earth and bark, &c.

FuntfL—Fructification of minute spores attached to the outer cellular surfaoe, or seated
on thetop of peculiar cells, or enclosed in asci or variously shaped closed receptacles.
Terrestrial, epiphytio or parasitic plants, destitute of chlorophyll, of infinite shape
and form, usually soft and succulent, and deriving nourishment mostly from decay-
ed or morbose plant-rests.

Algae—Fructification of four kinds, free or imbeédded in the tissue of the frond, either
promiscuously or in separate sacs or vesicles, viz., 1¢', zoospores, or microscopical
bodies moving through the water by the medium of fine cilia; 2nd, spores™ of
various forms, which are fertilized by antheridia; 3rd, antheridia, containing
spermatozoa : 4th, gonidia, or minute organs corresponding to the buds of higher
plants. Céelular aquatic plants, foliaceous, filamentous or simple or congregated
cells, variously coloured green, red, black; &c.
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ARTIFICIAL KEY* TO THE NATURAL ORDERS.
(Extracted from Lindley's Vegetable Kingdom.)

A. DICOTYLEDONS OR EXOGENS.
I. ANGIOSPERMS.

* Polyﬁrialous, t\ e. with several or Many.free petals.
f Polyandrous. Stamens more than 20.
§ Ovary inferior or partially so.
0 Leaves furnished with stipules.
X Carpeds more or lessdistinct (at least as to the styles), or soli-

tary, Bosaceae (Pomaceae).
X X Carpdswholly combined into a solid pistil, with more placentas
than one.
Placentas central. Leavesopposite,, ..o*. ... ... ... ... ... ... Bhizophoraceae.
Placentas parietal, . . . ... ..o Samydaceae.

00 Leaves without snpules
X Carpds more or less digtinct (at least as to the styles) usually

. numerouson atorus, quiteinferior. ............... Anonaceae.
XX Carpds wholly combined into a SO|Id pistil. ‘

Placentas spread over the surface of the-dissepiments, . Nymphaeaceae

Placentas parietal. Petals indefinite in number, confused with the calyx ........ Cactaceae.

Placentasin the axis.
L eaves marked with little transparent dots. Ovary with more than one cell; cotyledons

AistinCt, . ..o Myrtaceae.
Leaves dotless. Petals definite in number, imbricate in bud, round and concave,
Style L ..o Mpyrtaceae. (Barringtonieae).
Asformer, but petals narrow and strap-shaped, valvate in bud,. . . . . . Cornaceae (Alttngieae).

§ 8§ Ovary wholly superior.
0 Leaves furnished with stipules.
X Carpdsmore or less distinct (at least asto the styles), or solitary.
|| Stamens hypogynous.

Carpd solitary, .. ... Leguminosae.
Carpdsseveral, . . .. s ........ | P eee ... ,Magnoliaceae.
|| || Stamens perigynous.
Styles from the apex of the solitary or several carpels, . ........................ Bosaceae.
Styles from the base of the oarpels . ............ el Chrysobakneae.
X x Carpds wholly combined into a solid pistil, with more placentas
than one.
|| Placentas parietal.
L eaves marked with round transparentdots, ......................... Bixaccae(Flacourtieae).
L eaves marked with round and Imear dotsintermixed,. .........................Samydaceae.

Il || Placentasin the axis.
f Calyx imbricated in the bud.

* FlOWErsS UNiSaxual, .. ....ooee e Euphorliaceae.,
* * Flower s hermaphrodite. '
Ovary 1-called, SePalS 2, ...t PoHulacaceae.

11 Calyx valvate in bud.
* Stamens monadelphous.

ANthErs 2-0all0,. . ... Sterculiaceae.

Anthers 1-cdled, X, i e Malvaceae.
* % Stamens frea anthersz celled

Corolla twisted in bud ; calyx usually enlarged in fruit,...........". . . . Dipterocarpeae.

Corollavalvateinbud. . ..................... S # ... Tiliaceae.

0 O Leaves without stipules.

X -Carpels more or-less distinct (at least as to thestyles), or solitary,
|| Carpdsimmersad in a fleshy table-shaped disk; waterplants,.................... Nelumbiaceae.
[l Carpesnot immersed in a disk,

t Stamens perigynous
Carpe solitary or morethan one,............ccocvviinnnnn. et ettt Bosacea®
11 Stamens hypogynous. !

* Embryo miuute.

* The charadters of the erTPrincipal divisons axe the same as in the, preceding congpectus of natural orders
according to natural arrangement. u*u«™



Sheds Wi th-anani|| s i S s e s . il e e e, Difhiiinemtf.
Seeds without an aTillus. Albumen fleshy and effen,............................| Mantutctilaceae.
Seeds without an aril! us. Albumen ruminate, .. .......................... Anonaeeoe.
* « Embryo nearly as long as the seed.
ViAIE IO sl g b, Al e Gl i—pr Ry St oot Legiuniuo& ae.
y. X Fruit not a pod.
Drupesplzseetied, o i3l AT s e v o 4D 10 e i D AaatartUaeeae.
Capsiilesiniatlyiseeded = - = === o . e s e T e et g Hyperionee.,

X X Carpels wholly combined into a solid pktil, with, usually
more placentas than one.
Placentas parietal, in distinct lines.

Anthers versatile, juice watery, ... ... .. ... .. .. ... ... ] ] et Cappnridene,
Anthenrsiinnatefjuicesmilky Eaue it S e o - I 1'iipnrevnceait.
Placentaa parietal, Bpreud over the lining of the fruit, ... ... e et L e W | liixaceae.
Placentas spread over the dissepiments ; waterplants, ........................... .| Nymphaeaeeae.
Placentas iu the axis. 5
Ovary 1-cdled, with free central placenta, ... ... ... .. ... ... . . . | Porlulaeaceae.
Ovary many-celled.
alyx much imbricated. Petals «gn»l in number to the sepals; seeds few. .. .. QuUlih-a,-.
Calyx but littie, or not, imbricated, tubular. Stamens parigyuous, ................| Lythntrieae.

f f Oligmdrout,  Stanum fi-xer tton 20.
§ Ovary inferior, or partial/;/ no.
0 Leavesfurnished with stymies.

liRlacentasiparietallyt i L ORI ol otk ol Sl g e B e o NSimydeae.
|| | Placentas in the axis.
Flowers oonipletaly unisexual. Herbs, ..., ... ... ... ... | Begoniuceae.
Flowsrs hermaphrodite or polygamous.
Stamens cquul to the jiutuls :tud opposite to tlioin, ...................| li/uimtiaceai).

Sliemous, if equal to the petals, alternating with them.

Lreives opposite, ... ... .. .. ........ Rhizophorew.
livavea alternate, .. .. IS Tl e et e e e L e o e T JKamamelideae.
0 Leaves dexfilule of xtipulos.
|| Placentas pnrietnl ; flowers completely unisexual. . .. .................... Cacsrbiiaoeae.
) || Placentas in the axis. -
& Flowers in umbels.
Corollavalvateinthebud, .................. ... ... ... PP TR IAhERE B s Araliaeeae.
Corollaimbricate iu the bud, ... ... ... .. . ... . . . . . iiiiiiiiiiiiiiieeeen... . LfmbsilferaA.
A A Flowers not in umbels.
= Carpel solitary.
Petals strap-simpad.  Stamens dUtinot, ... Cortiaeeae {Alangieae.)
Petals very narrow. Stamens aduateto them, ... ... ... .. . .. Lortint/iaceae.
Petals oblong. Leaves insipid.
Cotyledons  comyolUTE s R e e Combtttaceaa.
Cotyledons Sat, ..... .5 = 5008 0 USRS SRR =l e S T onagitae.
Petals obbng. Lteaves balsamic .. ... .. ... . ... ... . .. . .. . ... . . . Aiacardiac;.
If Carpels divaricating at the apex.
Leavesjalternate. w  HErbs svy: 5 a B oo vt maibin i ol Bt S b i S e Saxifrageae.
= Capd.) [uwillwl, combined.
Calyx valvate, Petals opposite the stamens, .......... ... ... ... Itlwunnacccul
Calyx valvate. Petals alternate with the stamens or isoraerous. .
AlBUMEN NONE,-... % ks B ot ik S S B =t b o air] R R e L Onagrarieae.
Albumen:copious): .l Tz L XRR e E  A  R Cortuatm.
Calyx not valvate. g
' Stamens doubled downwards. Loavesnbbed,.............................] MttatumOMM.
Stamens only curved. Anthers short.
L=eaves dotted e i fSL i Srr il LA L 8 A Mi/rtoceae,
Leaves not dotted.
Flowers 4-merous. J
OVDIM beriajatal or ascending,. . ...........ooveeieennnneo Onagraru
0 GvlilesipendUloUSSs T ESEs SR SRS a PR i S Haforegtae.
Floweru not 4-merous. Seeds many, ....... .. .. 8axi/ia<jtae (Edatlotikae>)

% S Ovary wholly superior.
0 Lmeesfurnished <cith stipules.
+ Carpels distinct or solitary.
Anthers A thirectnyedrvalves, s b b e Berhridaie.



Seeds with ananill[s; SR IEesSEEE s L1 & b el e opeter Leiatny el - Dilleniacea:
Seeds without au arillus. Albumen fleshy and effen,............................ J Uanunadaceae.
Seeds without an arillus.  Albumeu ruminate .. .. ... .. .. ... .. ... ... ... .. Anotuiceue.
» « Embryo nearly as Iong as the seed.
X Fruit a pod, : e Leguminosae.
X V- Fruit notapod
Drupesglzseated ity o m M T e o oy ] L TR e e AP S, L Anaeardfaeeae.
Capslilesimany¥seedet T - Mititr ns oo i loons Ae o w ol S S g T i Hypericineae,

% X Carpels wholly combined into a solid pistil, with usually
more placentas than one.
Placentas parietal, in distinct lines.

Anthers versatile, juice watery, ... ... ... .. . e . Citpparidetta.
Authors innate, juice milky. . .. .. ... ... Papaveraoeae.
Placentas parietal, spread over the lining of the fruit, . . ,.. ....................... Bixaceae.
Placentas spread over the dissepiments ; waterplants. ... ... , .. . .. Nyniphaeaceae.
Placentas in the axis. .
Ovary |-cellod, with free central placenta, .............................. . Portulacaceae.
Ovary many-celled.
Calyx much imbricated. Petals equnl in number to the sepals; seeds few, ... Gutti/erar.
Calyx but little, or not, imbricated, tubular. Stamens perigynoUs, ... ... e Lythrarfcas.

j- f Oliijandroits. Stamens facer Uum 20,
8 Ovary inferior, or partially so.
0 Lease* ftimhlied with stipules.

|| Placentas parietal, . . ... ... .. . . . ... .. . . s Toae Ao B e wSamydeae.
|| || Placentas in the axis.
Flowers completely unisexufiL  Herbs, ....................... ... . ..| Begoniaccae.
Flowers hermaphrodite or polygamous.
Stamens equal to the petals and opposite to tliom, .................. . Rhammc& w.
Stanieus, it equal to the petals alternatlng with them.
I leaves opposite, . ke ... Rhizophoreae.
Leaves alternate, .. ... .. B N, Sl IR 1 L VORI 1 e o o B e T Bamametidt:e.
0 Leaves destitute of stipules.
|| Placentas parietal ; flowers completely unisexual. . . .. ... . ... .. ... ... . .. , Oucurbitaveae.

[| Il Placentasin theaxis.
A Flowers in umbels.
Corolla valvate'in:thedbud st o fobr w0 s s s i e AraUaeeas:
Ooiolla imbrieate in thebud ... ... .. ] Umbsdllijcnu-.
A A Flowers not in umbels.
= Carpel solitary.

D etals strap-shaped. Stamensdiatinot ................................... .| Cornuceae {Atanrjieae.)
Petals very narrow. Stamens adnate to them, . . ... * i S el Lorunlhaceae.
Petals oblong. Leaves insipid.
Cotyledons{convolute; " S S SEts S iEEEE TN S5 NS S S Combrrtaceae.
Ootylodons flaty: o 20 Ul IR s ST RERE S § e el E iNnageae.
Petals obloug. Leaves baUamio, ... ... ... .. ... Anacardiaceae,
~ Carpels divaricating at the apex.
Leavesalternate. Herbs, . ... .. ... .. ... .. ».*>Saxifrageae.
N Carpels parallel, combined.
Calyx valvate. Petals opposite the stamens, ............. ... ... ... lituwmnceae.
Calyx valvate. Petals alternate with tlie stamens or isomerous. :
AlBumen none; : = ksl SRRt p re N s B S esEraraah TSRO i A Onagrarieae.
Albumeu copious, . & . i I O S e S Cumaceae.
Calyx not valvate. . =
Stamens doubled downwards. Leavesribbed,...................... ... . Melaxtomaceae.
Stamens only curved. Anthers short
Heaves dofTom s F e s R S e R SR T T Hft/rlaceae.

Leaves not dotted.
Flowers 4-nierous.

Ovules horizontal or ascending, ............................. Onagrarieac.
% Oullesipendilols s SHSa S au B ET n e S e 0 |latorageae.
Flowers not 4-niiT'itis. Seeds many, ......... .. Saxijraytae {Etcalhnieae.)

S5 Ovary irhully superior.

0 Leaves furnished with stipules.
+ Carpels distinct or solitary.

Anthers: T recUnvedsValVEs =t o T L . | Berkrideae.
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. Femaleflowerswithout crown,...................... Miseennn Papayaceae.
Sexes digtinct.  Placentaelining thefruit,............ Bixineae (Flacourtieae).
Flowers without sterile stamens.

Hypogynous disk large. Stamens indefinite,..................... Capparideae.

Eypogynous disk small or wanting.
Albumen very abundant. Embryo minute,. . . .. ... .. Papaveraceae.
Albumen in small quantity or wholly wanting,............ Turneraceae.
Placentas covering the dissepiments, .........oovviiii i Nymphaeaceae.

Placentas axile.
Styles distinot tp the base.
Calyx in a broken whorl, much imbricated.

Stamens polyadelphous, ...........ccoooviiiiiiii Hypericineae.
Stamens monadelphous or free, ... Linaceae.
Calyx but little imbricated, in a complete whorl. ,
Carpés each with an hypogynous scale,.......................... Grassulaceae.
Carpds destitute of hypogynous scales.
Carpds 2, divaricating at apeX, .. ..........coveueun. . 8ax\frageae.
Carpds not divaricating at apex,. . ................ Caryophylleae.
Styles more or less combined. Gynobasio.
Stamens arisng from scales,. . ...... .o .o Simarubeae.
Stamens not arising from scales.
Styles wholly combined. Flowers hermaphrodite.................. Rutaceae.
Styles wholly combined. Flowers unisexual....... Rutaceae (Xanthoxyleae).

Styles divided at apex. Flowersirregular, e..Geraniaceae (Bahamineag).
Styles more or less combined, not gynobasio.
Calyx much imbricated, in a broken whorl.
Flowers symmetrical, . ......... e eseGuttiferae.
Flowers not symmetrical. )
Flowers regular.

Petals without appendages............ Sapindaceae(Acerineae).
Petals with appendages,. . .. ............... Sapindaceae.
Flowers papilionaceous,. . . . .................... Polygaleae.
Calyx but little imbricated, in a complete whorl.
Carpels 4 or more.  Anthers opening by pores,.................... Ericaceae.
Carpels 4 or more.  Anthers opening by dlits.
Seeds winged. Leavespinnate .............. Méeliaceae (Cedrcleae).
Seeds wingless.
Stamens united in alongtube,. ................... Méliaceae.
Stamens free or nearly so. Leavesdotted, o.............. Rutaceae.
Carpels fewer than 4.
SEPAlS 2, i Portulacaceae.

Sepals more than 2.
Stamens hypogynoua

Seedscomose, .. ........... »...es.. Tamariscineae.
Seedsnaked, .........oooeiiiiiiiii Pittoxpvreae.
Stamens perigynous,. . . ... ...... o L. Celmtrineae.

Calyx valvate or open.
Stamens equal in number to the petals and opposite to them, Rhamnaceae*
Stamensequal in number to the petals, alternate with them.
Leaves PINNate, .......o.vviiiie i Bimeraccae.
Leaves smple. Calyx tubular. Stamens hypogynous,...... Olacincae.
Leaves smple. Calyx tubular. Stamens perigynous, ..Lythrarieae.

* * Gamopetalous, e. e.q the petals combined in an entire corolla.
+ Ocary superior.
§ Flowersregular.

O Ovary 8-, 4« Globed.
L EAVES AOMLEA, .. ..ttt Rutaceae.
Leaves dotlefls.  Inflorescence gyrate, ........oveiiieiii i Boragineae.

O O Ovary not lobed.
Carpedsfrom 4 to 5, or none.

Anthers opening by pores. .
Anthers2-celled,............o U Yorye-rs--] EFtCACEAEY,
ANthers 1-Called,. ... Epacrifoae.

Anthers opening by dlits.
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Stamens equal in number to the petals and opposite.
SNIUDS, ..o >...Mynineae.
Herbs,........ooovviiii. I Primulaceae.
Stamens not opposite to the petals if of the same number.
Seeds indefinite.

CarpesdistinCt,......c.ooeiiii Crassulaceae.
Seeds definite.
Carpes distinet,.......coueieieie Anonaceae.
Carpds combined.
Ovuleserect.
Corollaimbricatein bud,...............ce.ooiiit. Sapotaceae.
Cordla plaited in bud,.........................0 Convokulaceae.
Ovules pendulous.
Stamens twice as many as petals,.................... Ebenaceae.
Stamensthe same number as petals, . . .. P Jlicineae.
Carpesusually 3.
o FlOWErSIOBCIOUS, ...t Papayaeeae.
Flower s hermaphrodite.  An hypogynous disK,.......................... Polemoniaceae.
Carpelsonly 2. )
Diandrous. Corollavalvate, ..........coouiiiiii e Oleaceae.
Diandrous. Corallaimbricate, ............covoeiiiiiiiiii Jasminaceae.
Stamens 4 or more.  Inflorescence gyrate.
Fruit 1-celled, ... Hydrophyllaceae.
Fruit 2-celled. Styles2-cleft, . . . .. *.............. Boragineae. (Ehretiaceae).
Fruit 2-celled. Styles dichotomous,..................... Boragineae (Cordiaceae).
Stamens4 or more. Inflorescence straight.
Flowers symmetrical.
Leaves alternate, .......ocvveieieiii i 'Solanaceae.
L eaves opposite.
Anthers grown to the tigma,. .. ........... %, » .Asclepiadeae.
Anthers tree from stigma.
Corollaimbricate in thebud,.......................| Gentianeae.
Corollavalvateinbud, ................... L oganiaceae.

Corolla oontorted,. . .. .... = ...............Apocyneae.
Flowers not symmetrical.

Leaveswith stipules, . .. ...« ... ... ... ... ...... L oganiaceae.
Carpd solitary.
Style single.
Fruit spurioudy 2-celled,...........coooiiiii Plantagineae.
Fruit 1-celled, 1-seeded..........coooiiiiii Jasmineae (Salvadoraccae).
Styles5, .. ... e SOOI *Plumbagineae.
§ § Flower* irregular.
O Ovary4rlobedy ...pvp v eeeeeeee e foooee L ahiatae.
O O Ovary undivided. Carpeh 2.
Fruit nucamentaoeous, 4-celled. liadicleinferior, ... .................... Verbenaceae.

Fruit oapsular or succulent.
Placentae parietal.

Seeds amygdaloid. Fruit bony or capsular, few-seeded, . . . . . .. Pedaliaceae,
Seeds not amygdaloid. -
.Leafy.
Seedswinged, . .......... .. ... «. . . . Bignoniaceae.
Seedsnot WINged,. ... Cyrtandraceae.

Scaly brown parasites, .. ........... «.............Orobanchaceae.
Placentae axile.

Seeds albuminoUS, . .....o.vii i Scrophulariaceae.
Seeds without albumen.
Seedsjvinged,. »e, . .Bignoniaceae.*
Seedsnot wmged usually attached to bony hooked placentas Acanthaceae.
Placentafree central, .. ... ... ... .. .. . ... Lentibularieae.

f f Ovary-inferior.
O Carpdssolitary. .
Antherssyngenesious. OvuUle €eot, ...t Compositae,
Anthersfree. )

“Carpd quite solitary. Flowersin heads, ......................... Dipsaoceae.
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«Carpd with 2 additional abortive ones. Flowersnot in heads, . . ... Valerianaceac.
O O Carpels more than one.
Anthersopening by Pores, ... ..ot Vacciniaceae.

Anthersopening by dlits.
Stamens adnate to the coralla.

With stipules. Leavesopposfe,. ....................... Rubiaceae
Without stipules. Leaves opposite,. . ................ Caprifoliaceae-
Without stipules. Leavesalternate,.......................| Ebenaceae.
Stamens free from the corolla. '
Stigma with an indusium,. . ............ .. ... .. ... Goodeniaceae.
Stigma without an indusium.
Stamens 2, connate with the style,............................. Stylidieae.

Stamens as many as corolla-lobes, free from the style, Campanulaceae.
* * x Apetalous.

| Achlamydous.
O Leaves furnished with stipules.

Ovules very numerous. )
SeedS WINGEd, . ..o Hamamelideae (Altingieae).
Seeds oomose ... .. f ettt ettt et e Salicineae.
Ovules solitary or very few.
Flowers hermaphrodite. Stamens unilateral,............................. Chloranthaceae.
Flowers unisexual.
Carpes solitary. Ovule erect .............................. Myrioaepae.
CarpE S il e Euphorbiaceae.
O O Leaves dedtitute of stipules.
OVUIES VEIY NUMENOUS . .« o et et et et e e e e ettt e e e Podostemaceaey,

Ovules solitary or very few.
Flower hermaphrodite.

Embryo in Vitellus, ... ... Piperaceae.

Embryo without vitellus, ... Oleaceae.
Flowers unisexual.

Flowers naked. Carpessingle,................ T Myricacme.

Flowersin an involucre. Anther-valvesdlit, ................. Monimiaceae.

11 Monoc/ilami/deous.

8. Ovary inferior, or partially so.
O Lea.es Jurnished with stipules.

Flowershermaphrodite, ............ccoooiiiiiiii e, Aristolochiaeeae.
Flowers unisexual. Fruit in @ CUP,...oeeeeee e Cupuliferae.
Flowers unisexual. Fruit naked.
Fruit many-seeded. ... ... ..o Begoniaceae.
Fruit one-seeded,. ... Artocarpeae.

O O Leaveswithout stipules.
Flowers unisexual, amentaceous.

L EAVES SIMPI, .ttt e Myricaceae.
Leavescompound,, . . ....... ... ... e Juglandaceae.
Flower s unisexual, not amentaceous.
Seedsimmersed iN PUIP,. .. oo Cucurbitaceae.
Seeds dry, numerous, parietal, o ................. L JDatiscaceae.
Flower s hermaphrodite or polygamous.
Leaves with transparent dotS............ooiiiiiiiiii e Myrtaceae.
L eaves without dots.
Ovary 3-6-celled, polyspermous, ........c.cvviiiiie i Aristolochieae.
Ovary 1-cdled. Anther-valves dlit. .
Embryo straight, cotyledonsconvolute,. . ................ Combretaceae.
Embryo straight, cotyledons flat.
AlBUMEN NONE,. ... Halorageae.
Albumen fleshy Stntalaceae.
Embryo ourved ; ootyledonsflat ....................................... SuUolaceae.
Ovary 1-cdled, . .. .Lornnthaceaa.
Ovary with more cellsthan one, but ne|ther 3 nor 6 Embryo stvalghtjlatorageae
8§ § Ocavy superior.
. 0 Leaves furnished with stipules.
Flower s her maphrodite.

SepalS 2, .. S Portulaeaceae.
Sepals more than 2. .
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Carpelsmore than one, combined into a solid pistil. .
Stamens hypogynous. Placentas parietal,. . . . . . Bixineae (Flacourtieag).

Stamens hypogynous.  Placentas in the axis.
Calyx valvate.

Stamens monadelphous,. ... ....... .. ... ... Sterculiaceae.
' Stamensdistinct, . . ... .. PO Tiliaceae.

Calyx imbricate.
Fruitbeaked, ........... ..o i, Geraniaceae*
Fruit not beaked, . .......................... Malpighiaceae.
Stamens perigynous. Placentas parietal, ............... Passijbraceae.

Stamens perigynous.  Placentas In the axis.
L eaves oPposte Stamens more than sepals, Saxi/rageae (Cunonieag)>
Leaves alternate. Stamens alternate with sepals . . . . .. Rhamnaceae.
Leaves alternate.  Calyx membranousand ragged, Celtideae (Ulmeae).
Carpds solitary, or quite separate.

Styles from the base of the oarpels, ................... Chrysobalaneae.
Styles terminal, one to each ovary. Fruitapod, ......... Leguminosae.
Styles terminal, 3 to each ovary.
Stipulesochreate, 1. .. .covvi i Polygonaceae.
Stipulessmple, . ......... .. ... e Phytolaccaceae.

Flowers unisexual.
Carpels more than 1, combined into a solid pistil.

Flowers amentaceous. Seeds arillate, . . . smm- - . - JEUphorbiaceae (Sccpeae).

Flowersamentaceous. Seedsnot arillate..............cccooviiiiienns Betulaceae.

Flowers not amentaceous, . . ... ...veveeen e JEuphorbiaceae.
Carpessolitary.

Cells of anthers perpendicular to the  filament,......Euphorbiaceae (Stilagineae).
Cells of anthers parallel with the filament

Embryo straight.
Seed albuminous.  Stipules often small, . . Urticaceae.
Seed exalbuminous. Stipuleslarge,. . . . . . Urticaceae (Artocarpeae)
Embryo hooked.
Seed exalbuminous,. . . ... .... s ...... Urticaceae (Cannabineag).

Seed albuminous, .. *. .. ... , Urticaceae (Moreae).
0 0 Leaves degtitute of stipules. .
Flowers hermaphr odite.
SepalS2, ... I T Portulacaceae.
Sepals more than 2.
Carpels morethan 1, combined into a solid pistil.
Placentas parietal, in [INES,........cccieiiiiiiiiiiiiieieea, Papaveraceae.
Placentas parietal, lining the pericarp,............... Bixineae (Flacourtieae).
Placentas In the axis.
Ovary with a very small number of ovules.

Calyx short, herbaceous. Gynobasic, ............. Butaceae.
Calyx short, herbaceous. Not gynobasic
Embryo curved round mealy albumen,. .. ... Phytolaccaceae.
Embryostraight, ..........coooiiieiiiii Celastrineaey,
Ovary with numerous ovules.
Two divaricating.carpels, .= .................. Saxifrageae.
Carpels not divaricating. Stamens hypogynous.
Leaves opposite, . .. .. ..o . .Caryophylleae.
- Leaves alternate... e . Podostemaceae.
Carpels not divaricating. " Stamens pengynous
Fruit L-celleds. == ... ... . ... .. .. ... Primulaceae.
. ITuit many-celled, . ......... .. ... ... .. ... Lythrarieae.
Carpels solitary or quite separate.
Carpds several. Stamens hypogynous, ............... Hanunculaceae,
Carpd single.
Aiither-valves isourved. L8aHsss parasi L auyinea.
Antlicr-valves slit. lboe,” Lauriens Urmy theue).

Fruitapod iieeiseveses.,s.
ftit" no & ~od.
Calyx long or tubular, with a hardened base
C# ¥X|ong and tubular, nowhere Iwrdene'

crvvoneonenn oo JLeguminosse.

o Do HIfLHCas,



21

Stamensin the points of the sepals, ......Proteaceae.
Stamens not in the poiuts of the sepals.
Ovules erect,. ..................| Elaeagnaccae.
Ovulespendulous, . ............ Thymelaeaceae.
Calyx short, not tubular, or but little so. .
L eaves lepidote,. . . R Elaeagnaceae
L eaves dotted, not Iep|dote . .Burseraceae.
L eaves neither dotted nor Iep|d0te
Flowersin involucels,................. Polygonaceae.
Flower s naked.

Calyx dry and coloured,..... Arnarantaceae.

. Calyx herbaceous or succulent, .. .Salsolaceae*
Flowers unisexual.

Carpeds morethan 1, combined into a solid pistil.

Ovules indéfinite in numbers.  Stamens columnar,.................. Nepenthaceae.
Ovules definite in number.

Leavesdotted, .......... ... ... ... ... Rtitaceae {Xanthoxyleae).
Leavesnot dotted,. .. ... ... .. ... . ... ... Euphorbiaceae.

. Carpels solitary or quite separate.
Calyx tubular, 3-cleft, .. ..... ... ... ... Myristicaceae.
Calyx open; carpelsseveral. . . ... .. Menispcrmaceae.

. Calyx open ; carpe solitary.
Embryo straight (without albumen); trees, ............... Casuarineae.
Embryo curled (round a mealy albumen) ; herbs,. ............ Sakolaceae.

II. GYMNOSPERMS.

Stem jointed, . . ... Gnetaceae.
Stem continuous.
Leaves PINNate, ... ..ot Cycadeae.
L eaves simple.
Femalesincones, ............ ... . i Conjferae (Pineae).
Femalessolitary,. . .......... o Coniferae (Taxaceae).

B. MONOCOTYLEDONS OR ENDOGENS.

* Leaves netveined, often deciduous; wood of the stem token perennial, arranged in a
circle with a central pith.
Ovary inferior, ;.. ..., .>. . . . & .................. % ............ Dioscoreaceae.
Ovary superior.
Placentae axile. -
Perianth of 6 PartS, .......cooiiiiii e Smilaceae.

Perianth of 3 partsS.......ccooiiiiii Trilliaceae.
Placentae at the summit, ovules pendulous,...................ccooeen. Rozburghiaccae.

* * | eavesparallel-veined, persistent; wood of the stem always confused.
§ Flowerscomplete{havingdistinct colouredfloral envelope*)
0 Ovary inferior.

t Flowers, gynandrous, viz. the stamenswith the plst A consolldated
Ovary 1-celled. Seed-coat |00SE .......cciiiiii e Orchideae.
Ovary 3-0elled. . . ..o Apostasiaceue.

ft Flowers not gynandrous, viz. the stamens and pistils free.
Veins of leaves diverging from the midrib.

Anther 1, withonecdl........ ... ... . . . . . . . . Marantaceae.

Anther 1, withtwocdlls, .. ... ... .. Scitammeae.

Anthers50r 6, ......... .. S Musaceae.

Veins of leaves parallel with the midrib.

Stamens 3. . -
Anthersturned outwards, . ............... L Indaceae.
Anthersturned iuwards, (fruit winged),. .. .......... o Burmanniaceae.

Stamens 6. A "o
Fruit 3-celled; sepals petal-like . .......... ... ... ... .... AmarylMeae.
Fruit 3-oelled; sepalsgreeu. ................ e Bnmeliaceae.
Fruitonecdled, .. ... ... . . . . . laccaceae.

Stauieusmorethan 6.....° ............. . ..., ... Hydrochandcae.

0 O Ovary superior.
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Sepals herbaceous or glumaceous.
Carpels separate, more or less.

Placentae spread over the dissepiments, . ......................... Bntomaeeae.
T I P AUsmaceae.
Carpels combined in a solid pistil. .
Petals quite distinct from thecalyx, . . . . ... .............Commeynaceae.
Petals indistinguishable from the calyx.
FlOWErs SCatter e, ..o vvvv e Juncaceae.
Flowerson aspadiX, . .. ...cooiei e Arokleae.

Sepals petal-like.
Carpels more or less separate.

Seeds solitary,........ Ve o e e e e e e Palmae.
Seeds numerous.

Anthersturned outwards, . .. ..o et Melanthaceae.

Anthers turned inwards.
Floral envelopes 6, ..c.....oovviiiiinei . Bufomaceae.
Floral envelopes 2, ... Philydraceae.

Carpels combined in a solid pistil.
Petals rolled inwards after flowering,........ SRR Ponfederaceae.
Petals not rolled inwards after flOWEring,....ccoceveverveeeenne Liliaceae.

8 §&—Flower incomplete {having no distinct floral envelope* except leaves).
0 Flowers glumaceous.
Stems hollow, With NOdES,. . . ... .ot Qramineae.
Stems more or less solid, usually without nodes.
Carpd solitary.

Seed and ovUle ErECt, . ... Cyperaeeae.
Seed and ovule pendulous,. ... ... liestiaceae.
Carpels several.
Carpesdistinct,. . ... Eriocauloneae.
Carpels combined.
Placentae parietal, .. .......... . Xyrideae.
Placentae central, . . ...t Restiaceae.

0 0—Flowers naked ; or with a Jew tchorled |eaves.
t Flowers on a spadix.

Spathes several.  Fruit woody Or drupaceousS, . ... ...covureeeneee i eaeeainnens Pandnneae.
Spathe solitary.  Fruitabery, ........ ...t r Aroideae.
No spathe.  Fruit anut, ... ... oo e Typhaceae.
t t Floicers not on a spadix. .
Ovules pendulous.  Floating plants, .. ... Naj<uleae,
Ovules erect. Floating herbs,........... . Pistiaceae

C.-CRYPTOGAMS.

* Stems and leaves distinguishable.
0" Spores without elaters.

Spore cases seated on leaves or enclosed within the edge of a contracted leaf, .......... Filices.
Spore-cases enclosed within an involucre.  Water-plants . ................. | Tydropterides.
Spore-cases naked.
Spore-cases sessile in the axil of leavesor bracts, ................. Lycopodiaceae.
Spore-cases stalked.
Spore-cases jalve-less .o e oo oo g . - Musc,

Spore-cases opening into valves.
"With a distinct axis of growth,,. L .....H@aﬁme,
Without a distinct axis of growth, *+essesesesvessssss oy, Riccigcene.
0 0 Spore, furnished with elaters.

Sporesnaked, collected incones, . . . . . . . . ..o oL ». .
Scores engl CeERIREIe] . , v e e e e e Equtsetaceae.
- sffﬁm opuikd wd/des’ 7T7TTVWN; T Uarchantiacoae
* * Stevlstml leaves not distinguishable. .. ... ... L Hepatuae.

(Here belong all mushrooms, mouids, sea-weeds and Algae, lichens.)
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A—DICOTYLEDONS*
DILLENIACEJE..
Conspectusof genera.
DILLBXIA.—Filamentsequal; anther-cellsparallel. Trees.

DILLENTA. _ . ,
* Seeds hairy along the borders ; flowerslarge, white, .. .................... D. Indica.
* * Seech smooth; flowers yellow. .
t Peduncles and calyx shortly tonientose or pubescent outside.
0 Petals ahout 2 in. long.
Pedunclesvery long and straight; styles12 ............................ B. pulcherrima.
Peduncles short and nodding ; styles 10, e Jj). aurea,
Pedunclesvery long and slender stylesﬁ .................. L7IN.T..7N.7.7.D. pilosa.
0 0 Petals an inch Iong or shorter.
Peduncles and calyx densely tomentose; styles5-7................. ..., j0. parviflora,
t t Peduncles and calyx perfectly smooth.
Peduncles with bracts, .. ..................... r e e j)+ scabrella.
Peduncles without bracts, .. s ..................... e 1) pentagyna.

MAGNOLIACEAE.

Conspectusof genera.

* Stipules none. Perianth double. Carpelsin a single whorl.
ILLIdUM .-*-Only genus.
* * Stipules conspicuous, convolute and sheathing the young foliage, deciduous.
O Ripe carpels indehiscent.
TALAUMA.—Ovary sessile. Carpels 2-ovuled, ripeonesfalling from the gynophore.
O O Ripecarpels opening by a longitudinal slit.
MAGNOLIA.—Ovary sessile. Carpels2-ovuled, ripeonesper sistent*
MANOLIETIA.—Ovary sessile. Carpels 6- or mor,e-ovuled, ripo ones per sistent.
MICH'ELIA—Ovary stalked. Carpelsusually oo, rarely 2-ovuled, ripe ones per sistent.

LTI .
Msﬁ-G inchlong, ...................... > e T. JRabaniana.
Fruits2inchlong, .............. S P T. Candollei.
MAGNOLIA. ONlY SPECIES, . . o v et e et e e e e e e M. sphenocarpa.
MANGLIETIA,  ONIY SPECIES, vttt ettt e e e M. insignis.
MICHELIA.  ONlY SPECIES, - .. v eeet ettt et M. Champaca.

ANONACEAE.
Conspectusof genera.

« Petalsvalvateor open in thebud, flat, or concave at thebase only, the inner onesalmost conform or none.
Stamens many, closely packed, their anther-cells concealed by the overlapping connectives. Ovarles
indefinite.

0 Petuls conniving at the concave base and covering the sexual organs.
CIATHOCALYX—Ovaries 1-3, many-ovuled. Trees.
0 O Petals flat, spreading from the base.
CANANGA—Owules many, in 2 rows; petalslanceolate.
UaroarA—Owules 2-6, in a singlerow on the ventral suture.
POLYALTHIA.-Ovules 1 or 2, basal or nearly so.
OOO Inner petals valvate with their tlps mcurved
I'OPO'Ulg.'o—”'l WTMAiU .nthebnd” outeponeg OPreading, the inner ones dissimilar, concave, connivent, arching
the sexual organs. Stamens many, closely packed, the anther-cells concealed by the overlapping
connectives. Ovaries indefinite.
0 Inner petals not clawed.
PHALAA inyy - Inner petals much larger than tho outer ones.
00 Inner petals clawed, usually smaller than the outer ones.
GONIOTHALAMUS—Ovules1or 2, near tho baseof theovary.
MITKKPHOEA.—Ovulesmany.

* Tho am>earance of Hooker's Flora of British India and my subsequent own investigations have since brought
IL'ou[gome chtSneeynot only in the nomenclature but also in the analytical keys of the species. However.it is
ot posstelo F, trod/‘ these here fully, but altered names or minor corrections in the keys are made in the
sequel as lkr as possible; the former will be found in foot-notes.
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* * * Petals valrate in the bud, thick and rigid, connivent, the inner ones similar but smaller rarely
wanting. Stamens many, closely packed, the anther-cells concealed by the produced connectives.
Ovaries indefinite.
ANONA.—Ovulessolitary ; fruit fleshy, of many connatecarpels
* * o o Petals imbricate or valvatein thebud. Stamens often definite, loosoly imbricate, the anther-
cells not concealed by the overlapping connectives. Ovaries solitary or indefinite.
MILIUSA.—Petalsvalvate, theinner oneslar gest; ovulesdefinite.
ALPHONSEA.—Petalsvalvate, aimost equal; ovules4-3.
OROPHEA.—Petalsvalvate, theinner onesshortest; ovules2-4.
BOCAGEA.—Petalsimbricate, almost equalj ovules2-4. .

gé‘)’)?%ﬂ'grlﬁly 3-lobed to the middle, carpelsoval,..............oooeiiiiilld C. Martabanicus.
CANANOA.—ONIY SPECIES,. .. .ot C. odorata.
Zoung parts tomentose; leaves blunt or mucronate ; petals 6, ..................... U latifolia.
POLYAMTHIA . .
Flower* hermaphrodite. Petals flat. Ovulesolitary, basal, erect.
"t Petals linear. .
L eaves pubescent beneath, acuminate ; carpas ovoid,.............cooeiiiiiii L. P. Ufnria.
L eaves glabrous, one-coloured, apiculate or shortly acuminate ; carpels ovoid, ...P. itteriflora.
L eaves glabrous, glaucous or whitish beneath, shortly acuminate,.................. P. Sumatrana.
t t Petals ovate or ovate-lanceolate or elliptic.
+ Carpelselongate-oblong.

Branohlets rusty-tomentose; leaves (except nerves) glabrous, much net-veined ; petals an

INCN IONQ, . . . P. Jenkimii.

+ + Carpels more or hss globular.
Branchlets tomentose; leaves (except the nerves) glabrous, blunt or nearly so; petals 3-4 lin.

oo NPT P. suberosa.
Branchlets tomentose; leaves pubescent beneath, acuminate,........................ P. cerasoides.
Branchlets puberulous; leaves glabrous, blunt or acute; carpels,...................... P. nitida.
L eaves glabrous, the nerves puberulous; carpesvelvety,......................| P. mcmbranacca.

* * Flowers not hermaphrodite. Petals flat. Ovules 2, superposed, almost basal.
Flowerssmall sessile or nearly so, clustered, ...y ..P. dubia?

* * * |nner petals very concave or vaulted. .
Branchlets tomentose; petals broadly-ovate to oblong-lanceolate, imbricated in the

.......................................................................................... P. costata.
POPCWIA
Branchigts coarsdy hairy; flowersextra-axillary P...................... P. Eeferi.
BONIOTHALAMOS. ¢
Flowersabout 9 1in. 1ONg,......ooviiii e Qm sesquipedalis.
Flowers about 2in.long,................... e Qo GrifHthii.
HITREPHORA. _, .

* Flowerssmall, about3an long, dIOECIOUS

L eaves (except the nerves beneath) glabrous; inflorescence and petals tomentose,Jf. retlculata
* ¥ Flotcersconspicuous, 1-2in. in diameter.

Leaves coriaceous, softly tomentose beneath ; flowers 2 in. in diameter, on short and thick

PEAICELS, . .. e M. tomentosa.
L eaves chartaceous, minutely puberulous, opaque; flowersabout 1 inch in diamenter, on long
dender pediCas, ... A M. vandaeflora.
* Fruits areolate.
Leaves usually blunt; fruits with prominent convex areoles, ...................... A. sqguamosa
L eaves acuminate, larger; areoles of the fruitsnot or hardly prominent,. .. .. .. A. réticulata:
. * * Fruits muricate.
F ery large, A.muricata.
Tomentose ; pedicels 2-4 inch long,............... M vehuhm
Almost glabrous; pedicels 6 lin. long, without bractlet, .................... ..JE£ schrocartm’
LIJ a\msty pubescent beneath ; pedicels 6 lin. long, with bractlet,......... M. Itoxburgh|ana”
Stalk of berry about an mch Iong ..........................
Stalk of berry very short,.*. ... Tha ... R gmaggs
OROPHEA. - . S AATItTM %
Leavesrather large, pubesoent beneath ; flowers about an inch in diameter, QO pu<j -
BJCAGEA. . P vjvanaisiu
All parts glabrous, glossy ................................................................. B.elliptica.

Jfcfc-1 = P. iwcrophj/lla, Hf. and Th, nat BL, of App. A.; 2 = Phaeanthus rf«,,w“pp”‘
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CAPPARIDEJE.
Conspectusof genera.

CAPtARtS —Fruit berry-like or drupaceous. Leaves simple. Coroallaimbricate.
GKATAEVA.—As former. L eaves 3-5-foliolate. Corolla open in bud.

GAPPARIS. :

All softer part tomentose wh|Ie young; flowers corymbose ; calyx and pedicels densely
tomentose............... b e et e C. grandis.

GRATAEVA.

Flowers corymbose; fruitsglobose, " .*...;........... e C. Feoxburghii.l

VIOL ACEJE.
Conspectusof genera.
ALSODEIA.—Corollaregular) staminodosnone*

ALSODHA
Flowersin erect pubescent racemes, «........ O A. longiracemosa,

BIXINEM.
Conspéctus of genera:

« Petals broad, contorted, without a scale or basal appendage. Anthersopening by poresor short slits.
COCHLOSPEBMUM —Capsule almost 3-5-valved. Seedspiloseor lanate.
BIXA.—Capsule 2-valved. Seeds glabrous.
« # Petals small, imbricate, or none. Anthers short, opening by slits.
SCOLOPIA —Flowershisexual. Petals4-6.
FLACOUETIA.—Flowersusually dioecious. Petalsnone.
« * * Flowers dioecious. Petalswith an adnate scale or basal appendage.
GTNOCAEDIA.—Sepals connate. Stamens free.
HYDNOCARPUS—Sepalsfree.
KYPAKIA.—Sepalsconnate. Stamens united in a column.

COCHLQSPERUMI—ONlY SPECIES, .+« v v vt e et e et et e e C. Gossypinm.
BIXAI—ONIY SPECIES, . .- ettt B. Orellana.
SCOLOPIA.
Berries oblong, the size of an olive,..............c.ooene. PP S. Roxburghn
FLACOURTIA. _
* Stigma simple, subulate {not thickened at the ends).
Berries aslarge as a pepper-kernel; seeds smooth, convex on baok,. . ... . .. F. Sumatrana.
* * Styles shorty or nearly wanting ¢ thickened and truncate at apex, or more, or less
blimtish 2-lobed.
t Leaves acuminate. Seeds compressed and quite flat.
Armed glabrous or nearly so'; berriesaslargeasacherry, ............... <F. cataphracta.
Asformer, but unarmed. . .. .. ... ... F. Inermis.
Branchletsand leaves tawny pubescent, unarmed. (Seeds unknown),. . .......... [. mallis.
11 Leaves blunt or nearly so. Berries oftlie size of a pea; seeds convex on the
bach.
L eaves coriaceous, 3—4 in long. Armed .................................. F. sapida.
Unarmed or only with few short aX|IIary spines; leaves membranous, 1-H in.
LONG, .« et F. rotundifolia.
BYNOCARDIA—ONIY SPECIES, -+t eee ettt e e et e e e a2 G. odorata.
HYDNOCARPLS.
Male flowers apparently solitary; petals glabrous, ....................... H. castanem.
Male flowers shortly racemed; petals pubescent and villous-fringed, . . . ... B. heterophyllus.
RYPARIAI—ONIY SPECIES, .. et eee ettt ettt et e e *if. caésia.

Note: 1 = C. religiosa of App. A.
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PITTOSPORE".
Conspectusof genera.
PITTOSPOEUM .—Capsulethick-coriaceons, openingloculioidally.

PinOSPORUM,
Young shoots rusty pubescent ovary rusty tomgntose %pds narrow, much acou
minate, # : . PA$rrugineum.
POLYGALE"!.
Conspectusof genera.

XANTHOPHYLLUM .—Petalsand stamensfree. Frait globular, indehisoent.

XANTHOPHYLLUM. '

Leaves glossy on both sdes ; odyx puberulous ; ovay glabrous, . ... ... .. .. X flavpscens.
Leaves somewhat glaucous benemh panrcl%and calyx quite glabrous, ovary villous, X virens.
Leaves glaucous beneath; panicl&s cayx and ovary densdy puberulous, ... ... X glaucum-

TAMABISCIHEM.
Conspectusof genera.
TAUABI X.—Petalsand stamensfree or only at base connate. Seeds cpmose.

TAMARIX.
Flowers rose-coloured, in dense phort terminal sgikes, e.e.e ., . . T. dioica.
Flowers white, in loose dender terminal and lateral racemes, .. ... ... ., ... T Gcillka,

. —p———

ETPEBIQINEJE.
Conspectusof genera.

TBIDESM | S—Capsules opening loculicidally. Petalswith a scale above the base.
CEATOXYLON.—Asformer, bnt petalsnaked.

e p—

TRIDESMIS.

All partsglabrous, . ... . ... T.formosd,
Sepals, pedicds and leaves beneath shortly tomentose, .~ s T. pruniflora.
CRATOITLON. Flowersin terminal panicles.

Leaves narowed and amogt sagittate at base, ... ... ... RERDER C. neriifolium.

** Flowersin axillary cymesor solitary.
No hypogynous glands, ... C. carneum.
OUTTIFEBJS.

Conspectusof genera.

# Stigma sessile or nearly so, peltate entireor lobed. Badicle of embryolarge filling the whole seed

cotyledpns very minute or none.
firABCUfiA—Sepals and petals 4 or 5, decussate.
OCH BOCARPUS—CaIyx in bud closed, afterwar dsvalvate-2- parted.
« Style elongated with a peltate or 4-parted stigma.+ Badicle of embryo very short, the cotyledons
thick and fleshy.
CALOPHTLLUM —Ovary with asingle 1-ovuled cell. Panlclestrlohotomousor raceme-like.
MESUA.—Ovary with 2-ovufcd cells. Flowerssolitary.

GARCINIA.
Subg. I. Garoinia Anthers oblong or ovate, opening by longitudinal dlits or
poifes
* Stamens of malefloicerx in 4 bundle*. Stigma radiate-lobed, smooth or almost
s0. Ovary 4t-10-cclled.
Female flowers wrth stamens surrounding the ovary, berrres short-peduncled, large,
globose . . . M.jpeeieer \VAl &+ Mangovtana

Female flowers without stamens berries seﬁle smaII taperrng ‘towards *the large
sigma, G. conua.
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Flowers on long pediodls, nearly 2 inch in diameter,. . .................... , G. speeiosa.
** Stamens gfmale flowersin 4 polyandrous bundles; stigma peltate, discoid and
entire, more or less rough from wrinkles or radiating veins. Ocary 2-celled.
Peduneles rather long, bearing 2 or seldom a solitary leaf-like bract, ... ...... G. anomala.
Peduncles short or wanting, without bracts, . .......................... G. Merguiensis.
*** Anthers almost sessile on a column or 4-sided fleshy rarely somewhat. lobed mass.
Stamens of female flowers united at base in a complete or interrupted ring.
Stigmas tuberckdrtoothed.  Ovary +-1%celled. .
0 Berries and ovary obsoletely angular.

Berry convex at summit, the stigma Sessile, .........ooviiiiii G. cowa.
Berry deeply depreﬁd at top, the stigma on a nipple-shaped protuberance in the
(0= 0] 1=-5 [ Q. Kydiana

0 O Berries and ovaries terete.
L eaves acute, succulent when fresh; flowers whitish, pediodled,.................... G. succifolia.
Subg. Il. Hebradendron. Anthers peltate, opening by a circular dlit. Flowers

4-merous.

Leaves large, coriaceous, flowerssolitary, pedioglled, ..., G. dliptica.
Subg. 1. Xanthochymus. Flowers usually 5-merous. Staminal bundles

of the male flowers dender.
Berrlesspherlcal or ablong, blunt; pedicels 3;4 lin. long; flowersalmost cIosed ...... ©, dulcis.
Berries ovate, apiculate; pedicels about an inch long; flowers expanded, ...6r". Xanthochymus}

OCHROCARPUS Ol SPECIES,. - .« « - e et e et e e et e e e et 0. Siamenm.
CALOPHYLLUM.

* Calyx '“sepaled, often tlie 2 inner sepals, or all, petal-like. Petal* none.
Racemes short and strong, few-flowered ; flowerssmall, ................... C. amoenmn.

Flowers about 8 lin. across, in peduncled or almogt sessile umbel-like cymes....C. spectablle
* « Calyx 4 sepaled.  Petals 4 to 8.

Leaves at both endsacuminate, ...........c..o i P. polyanthum.
Mesogs elliptic, roundedor retuse, ..« C. Jnophyllum.
Leaves coriaceous, usually whlte beneath, nerves almost |nV|S|bIe petiole c. 2-3 lin.
o s M.. ferra.
L eaves chartaceous, the lateral nerves remote and strongly prominent; petiole about aline
long, ................ r e Kot M. nervosa.

TERNSTROEMIACEJE.

Conspectusof genera.

* Anthersbas&c. Fruitssucculent or hard, indehiscent. Embryo folded or much curved.
0 Calyx tubeor torusenlarged, afterwards embracing the fruit or adhering to it.
ANNESLEA.—Ovary half immersed in thetorus. Fruit inferior. .
0 O Sepalsfree, inferior.
TERNSTROEMIA.—Petals united at base. Anthers glabrous. Seeds 2-4 in each cell, rather large.
ADINANDRA.—Seedsnumer ous, small.
OLEYERA.—Petals free or nearly so. Anthers pilose. Ovules*any.
EURYA.—Petals united at base. Anthersglabrous. Ovulesmany. Flowers dioecious, small.
* * Anthers versatile.  Fruit indehiscent or nearly so, usually pulpy within. Embryo straight.
SAUBAUJA .—Flowers 5-merous, usually hermaphrodite. Sepals very imbricate. Styles 3-5, freeor connate at base.
e« « Anthersversatile. Fruits woody, or fleshy, dehiscing loculicidally or indehiscent. Embryo straight
or curvod, the cotyledons large.
O Fruits dry, dehiscent. Eadicleinferior.
SCHIMA.—Sepals somewhat unequal. Ovulesfew, attached laterally. Seedsflat, winged ontheback. *
0 0 Fruits fleshy, indehiscent. Eadicleinferior.
PYRENARIA.—Sepals very unequal. Ovules few, attaohed laterally. Drupes globular or pyriform. Seeds large, not
winged,
, O 0 O Fruit dry, dehiscent. Radicle superior,
GORDONIA—Sepals very unequal. Style elongate. Ovules many, suspended. Seeds wmged above.
LAPLACEA.—Asformer, but styles short, freefrom the base and spreading, or the stigmas sessile.
CAMELLIA.—Sepals very unequal. The outer stamens monadelphous. Ovulesfew, suspended. Seedslarge, not
winged.

3ré.vgqéssleathery, bluntish, nerves distinct; pedunclesdender,. ...... N ... A fragrans.
L eaves very thick, leathery, acute, beneath obsoletely nerved pedunclesthlck A. monticofa.’
TERNSTROEMIA.

Fruiting calyx smooth; berries about J inch in diameter, .................... T. Japonica.
éhm%‘:alyx thick and wrinkled; berries about 1-li inch in diameter. . . . . T Penang|aha

oung shoots and leaves heneath, as also the calyx and petals, silky pubesoent ..A. villosa?
EURYA. k

Note: 1 = Oanticia Roxburghii of App. A.; 2 = A. dasyantha of App. A.
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0 Leaf-budspubescent or hirsute; branchlets terete.

L eaves beneath puberulous, acuminate, very shortly petioled, . .. ... ... .. E. aciiminata}
Leaves 'membranous, glabrous or nearly so, bluntish caudate, on sHort but dender
PELIOlES . ..t eeee-& sSerrata.
0 0 Leaf-buds quite smooth; branchlets with decurrent lines.
QUIte glabrous, . . . ... E. Japonica.
SAURAUJA.
* Calyx densely setose.
Flowers large, on short peduncles, clustered; leaves spiny-serrate,.................... S. armata.

* * Calyx glabrous.
Leaves beneath pale, tawny or mealy puberulous; peduncleslong and dender, scaly;

styles5,. ... ... L 8. Punduana.
Adult leaves glabrous except the puberulous midrib; pedunoles short, soaly-puberulous.,

styles 3, sddom 4, .. ... S. Roxburghiu
All parts except the upper sideof the leaves covered by long tawny spreading hairs; peduncles

short but dender, rusty hirsute, ....,. .. .. .. S. macrotricha.
SCHIMAI

0 Peduncles very short, usually half the length of the petioles.
Leaves entire, glabrous beneath,.............. 8. Noronhae.
0 0 Peduncles long, often very elongate and slender” flowersaxillary and, at the same
timey, racemose at theends of thebranchlets.

L eaves orenate and entire on the sametree, glauoousbeneath,. . .. ............. , S. oblata.
PYREHARIA.

O Bracts large, leafy.
Leavesin a dried state yellowish, shortly tomentose beneath, e.eee . ... .. P. diospyriearpa.

0 0 Bracts'small, much diorter than the sepals and almost conform with them.
Leaves glabrous, in a dried stateyellowish; petioles hardly 2 lin. long,... .P. camelliaeflora.

Leaves glabrous, in a dried state liver-coloured; petioles6—8lin. long,. . . ... .. P. serrata.
CAMELLIA. .

0 Stamens of inner row equal in number to the petals and free.
All parts quite glabrous; leaves coriaceous; flowerslarge,. ... .............. C. Japonica.

0 O Stameffs of inner rote twice as many as petals and free.
Young parts and midrib of the membranous leaves pilose; flowersnodding, on scaly a line

! long pedicels; filamentsvillous, .. ...............cc i C. caiulata?
All.parts glabrous; leaves coriaceous, pedicels not scaly and longer; filaments gla-
BrOUS, . . o C. Thea

BIPTEROGARPEM.

Conspectusof genera.

e Ovary inferior or nearly so, or with a broad base adnate tothe calyx-tube; nuts for J to i of their
length adnate to the enlarged calyx tube.
ANISOPTERA.—Stamens many, the conneotivum tern”atingin along bristlej 2 of the 5 ealyx-lobes enlarged mto

long wings.
SYNAITTEA —Stamens 15-18, connectivum terminated by a minute acute gland; 2 of the 5 calyx-lobes enlarging into
ong wings.
«* Ovary superiorj nuts free, either enclosed in the enlarged calyx-tube, or the latter almost not
changed.

O Calyx-tube in fruit very enlarged, completely enclosing the nut.
DIPTESOCABPUS—Twoof thecalyx-lobesenlargingintolongwings.
0 0 Calyx-tube in fruit not or very little enlarged, the nuts either quite exposed, or closely embrac,
ed by the enlarged wing-like calyx-lobes.
X Calyx-lobes valvato in the bud.
PARASHOBEA.—Stamens 12-15 ; connectivum mucronulate; calyx-lobes 5; all nearly equally enlarging into wings.
>CX Calyx-lobes imbricated in the bud, and often twisted,
f The 3 outer calyx-lobes longer than the 2 inner ones.
SHOBEA.—Corolla-lobes spreading. Stamens 35 to 50 or morej anther-cells blunt; connectivum terminating in a
bristle or pcnicillate sharp point.
PENTACME.—Corolla-lobes, forming a hemispherical closed cup round the ovary. Stamens 15, &nther-cells 2
cleft at top, diverging from the subulate-pointed connoctivum.
t f The 2 outer calyx-lobes in fruit wing-liko enlarged, the 3 inner ones small.
HOPEA.—Stamens 16 5 anther-cells entire at top, adnate to the more or less prolonged Tonnectivum.
111 AH the 5 calyx-lobes in fruit equally enlarged, but not longer than the nut ifcsalf
VATICA.—Stamens 15j capsuler by abortion 1-, rarely 2-soeded. ' ote

HISOPTERA.

Subg. I. Synaptea. Stamens only 15-18, the connectivum terminated by an aouteffland :
style filiform; nuts only to about £ of their length adnate to the calyx.

Note: 1 = £. Cliinends of App. A. 2 = C. aadmilia of App. A.
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Young shoots-covered by a mealy or scurvy tomentum, . .................. A. odorata.

Subg. 1. Anisoptera. Stamens numerous, the connectivum produced in a bristle; style
thick and ovoid; nuts inferior or nearly so.

QUIte glabrous, - . ..o A. glabra.

DIPTEROCARPUS:

* Calyx-tube offmit more or less globose or turbinate, without any ribs or longitudinal
wings on its belly.
0 Calyx-tube infruit towards the top produced into 5 compressed knobs each
Situated between 2 lobes.

Leaves glabrous, or puberulous beneath,. .. ........ ... ... ... L. »D. tuberculatus.

0 0 Calyx-tube in fruit perfectly terete.
X Leaves glabrous and glossy.

Stipules velvety; calyx in fruit smooth and more or less pruinous, . . ... ........ D. laevis.

Stipules glabrous, calyx in fruit sprinkled with minute stellate hairs............... D. Eassdltii.
X X Leaves beneath or on both sides variously hairy.

L eaves acuminate, beneath together with the petiolespubescent,.................. D. turbinatus.

Leaves blunt, hirsute; all softer parts greyish pubescent, .............ccovvevnennns D. obtusifolius.

L eaves acuminate, often very large; petioles, young branohlets and the long stipules strigose

from short tawny brush-like clustered hairs,...........ooooviiii s D.pilosus.

* * Calyx-tube infruit mirked with 5 ribs or with as many longitudinal icings.
0 Wings along the belly of fruiting calyx broad.
Calyx greyish tomentose, when in fruit sparingly stellate, puberulous; petioles

long, ....boo P D. alatus.
Calyx pruinous, quite glabrous ; petioles only half an inch fong ............ «D. Griffithii.!
00 Win%s aiJongb the belly of fruiting calyx very narrow or reduced to ribs.
X Leaves blunt.
All softer parts greyish-villous, .. ... i e e D. incanus.

X X Leaves acuminate.
Branchlets tomentose, fruiting calyx tube narrowly 5-winged and sparingly hairy, D. costatus*
PARASHOREA.

NUt ovoid, VEIVELY, . ..o P. stellata.
SHOREA.
X Inflorescence tomentose or velvety.
Leaves oblong to elliptical; the shorter calyx-lobes acuminate, ., ............ . 8. obtusa,
Leaves broadly oval; all calyx-lobes blunt, ........ .. ... .. ... % .......S robusta
X Inflorescence quite glabrous.
Calyx quite glabrous*. .. ................ f e e S.floribunda.
PEHTACHE—Only species,. . ... ... ... N P. Siamensis.
HOPEA. :
X Connectivum terminated by a short point.

Calyx greyish tomentose; leaves bluntish acuminate, eseeeeee .~ . .. .. H. odorata.
Leavesoblong, blunt, . ... .. o E. Scaphula.
X X Connectivum terminated by a bristle exceeding the anther-cells. '

Calyx greyish tomentose; flowers somewhat larger, ........... & ........ H. gratissima
Calyx glabrous, flowersvery small, ......... .. i H. Qnffithii.
VATICA, Only SPeCIES, . . ottt et e e e e e V. lanceagefalia.
MALVACEAE.

Conspectusof genera.

» Staxninal column bearing filaments up to the summit. Style branches as many as carpels or cells.
Mature carpels separating more or less readily from the axis.
KiDIA.-~Bracteoles 4-6. Carpésin a siugle row, 2-3, united in a capsule, opening loculicidally.
* * Staminal column truncate or 5-toothed at the summit, bearing the anthers or filamentd on the
outside, rarely also at the summit. Style-branches as many as ovary-cells. Carpés united in
a several-celled loculicidal or indehiscent capsule.
O Style branched at thesummit, the branches spreading or the stigmas radiating. Seeds usually
rexiiibrm.
1. Dipterocarpus insignis of App. A. 2. D. gonopterus of App. A. is merged in D. costatus.
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HIBX80TS—Bractedles 5 or more, freeor connate, sometlm&svery deciduous, tooth-likeor wanting.
- OO Style clavate at the summit, entire or somewhat divided in short erect branches. Seeds
obovoid or angled.
THESPESIA.—Bracteoles3to 5, narrow and usually small. Calyx truncate, ssldom 5-cleft.
GOSSYPIUM .—Bracteoles 3, broadly cordate. Calyx truncateor shortly toothed.

e« o Staminal column divided at the summit, or rarely down to the base, into numerous fllaments
or 5to 8 branches bearing 2 or more anthers, or rarely entire nearlyto thetop. Antherseither
free and reniform, or adnate and varioudy shaped. Style entire or with very short stigmatio
lobes of the number of ovary-cells. Carpels united in a loculicidal or indehiscent capsule.

O Leaves digitate. Bracteoles distinct or none.
X Staminal column divided towards the summit into numerous filaments..
BOMBAX.—Calyx truncate or |rrg]qularly 3 to 5-lobed. Capsule 5-valved, densely woolly inside.
Staminal column 5-cleft or 5-toothed, with 2 to 3 anther-bearing branches.
EBIODENDRON.-'—CaIyx and capsuleasin Bombax. Staminal column not annular.
OO Leaves simple, entire, beneath metallic lepidote in the same way as inflorescence.
DUBIOAN-Calyx campanulate. Staminal column divided into numerous filaments collected in 4 to 5 bundles
anther-bearing on the capitate summit.

KYDIA—Only Species, . . ... ... ... .. K. calydna.
HIBISCUS*
O Seedsglabrous.
Leaves undivided, entire or crenulate, . ... ... .. ... ... ... . . ... .. ... ... JEtiliaceus.
OO0 Seedswooally.
All parts tawny-setose; leaves entire, tawny tomentose; involucre-leaflets 10, h|r—
SULE, . H. macrophyUus
THESPESM.

All younger partsand unripe capsuleswith rusty coloured scal es; leavesglabrous, Th. populnea.

Branches spiny-armed; leaflets on 10-12lin. long petiolul es; staminal phalanges consisting

of 15-20 strong filaments, ... ... B. Mahbarica.
Branches unarmed?; leaflets decurrent onthe 2-3lin. long petiolule; staminal phalanges
consisting of 50 and more filiform filaments, ... » . B.insignis.
ERIODENDRON—Only species, ... ... . .. ... .. . ... E. orientate.
DURIOHOnly SPECIES, . . . . . .. D. Zibethinus.

STERCULIACEJB.
Conspectusof genera. p

* Flowers unisexual or polygamous. Calyx usually coloured. No petals. Anthers6-15, sessile. Mature
carpels distinct, sessile or stalked.
O Anthersirregularly clustered Seedswith albumen.
BTEECULIA.—Ovules2 or morein each cell. Carpesfollicnlar or opening alongtheinner edge.
OO Anthers5,in aring. No albumen.
HERITIERA.—Ovules solitary. Carpels moreor less bony or coriaceous, indehiscent. . :
« « Flowers hermaphrodite. Petals 6, deciduous. Anthers 6-15, sessile or on short filaments alternatlng
by 1 to 3 with the 5 teeth of the column or with as many linear or ligulate staminodes.
PTEBOSPERXUX.—Anthers on filaments, the cells~Prallel. Fruit woody or nearly so, terete or 5—anjro|ar 6-
valved. Seedswinged.
* o * Flowers herm hrodite. Petals deciduous. Anthers indefinite, on filaments, in several rows on
the outside of the column from the middle to thetop. Staminodes none.
ERIOLAENA.—FruitaJmostwoody 5-valved.
« # « # Flowers hermaphrodite. Petals marcescent, flat. Stamens 5, shortly united at the base or seldom
forming a column. Staminodes none, or rarely teeth-like.
MELOCeII-IHé—CIaéIdyx bell-shaped or inflated-globular. Staminodesnone or broadly teeth-like- Ovary 6-ce|led tIm
cells 2-ovu
#* #4#* Flowers hermaphrodite. Petals with a short, broad, very concave base and a sessile or
clawed lamina. Anthers 5-15, sesdom more and deflnlte sessile or " on filaments, by 1 to 6
oppositeto the petals and inserted between the teeth-or lobe-like staminodes of the staminal
cup.
O Anthers by 2 or more between the staminodes.
GuAzuiCA.—Peals at the base clawed and cucullate-inflexed, the linear lamina deeply 2-cleft. Stamensby 2 or 3
between the staminodes. Fruitsglobular, muricate.
LEPTONYCHIA —Petals very short, concave. Anthers on elongate filaments, by 2 between the short Btaminodes.
augmented on the back by short bristle-ike staminodes. Capsules not murioate.
OO Anthers solitary between the staminodes.
BUETTNERIA —Petals cucullate at the clawed base, inflexed and at the summit adnate to the staminal cng on th*
back nacked or glandular. T xuo

STERCULM.
* Seedswithoutlivings, 2 or morealongthesutureof thecorlaceouscarpels never inserted
at the base.
O Leaves digitate.

1= H. vulpinus of App. A.
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Leaves glabrous; calyx rather large, the purple lobes spreading,. . . .. .......... S.foetida.
L eaves canescent tomentose beneath ; calyx small, the lobes connivent, short, .. S. versicolor.
00 Leaves palmately lobed or cut. Deciduous lofty trees.

Carpels densely covered by giff fragile pungent hairs; flowerssmall, . . . . . . *.. e S, urens.
Carpes shortly tomentose with stellate hairs, ... ....... ... .. ... .. .. ... ... #. villosa.
Carpds densdly covered with giff pungent hairs, glabresoent; flowers nearly f inch in

QIAMEB O . . S. ornata.

000 Leaves all entire.  Small evergreen trees.
Leaves quite glabrous; calyx shortly tubular, the lobes of the -length of thetube, little
SPrEAAING, . o o ettt 8. Ionglfolla
L eaves tomentose; calyx-lobes free and spreading; flowerslong-pedicelled, . .& angustifolia.
L eaves minutely sIeIIatepuberquus beneath; calyx-lobes short and connlvent flowers shortly
pedicaled, . .. .. S. parviflora.

** Calyx tubular. SeedSW|thout wings. Carpels chartaceous and almost |eaf-like
expanded, bearlng oneor two seedsalong the marginal suturesfromalmost i of

their length.
Leaves more or less lobed, occasionally entire ; calyx about 8to 9 lin. long.. . . . .. 8. colorata.
Leaves more lobed and larger than in former ; calyx about 1-1J inch long,. . . . . . S.fulgens.

* * * Calyx more or less bell-shaped. Seeds without wings, solitary, laterally adnafoto
the base of the boat-shaped chartaceous or membranousfollicles.
0 Foallicfa_produced below at about tlieir middle into an additional bluntish sack-
likeTobe.
Leavesmoreor lesstomentose or puberulousbeneath; calyx bell-shaped, green, S. campanulata.

00 Fallicles not produced into a sack-like lobe.

L eaves coriaceous, glabrous, glossy; calyx almost rotate, yellowish,. . ..... ... 8. scaphigera.

* % * * Seeds numerous, enclosed in awoody largefollicle, winged along their upper end.
Leaves entire, glabrous, 5-nerved at the base, follicle as large as a (IS S 8. data.
HERITIERA.

0 Carpels glossy, or at least smooth, brown; leaves shortly petioled.
Leaves at base usually cordate or rounded,; carpels obliquely ovate, with a sharp keel pointed

At thetop, . . H. littoralis.
Leaves usually attenuate at the base ; carpels obllquely depressed and rounded, the ked at
the summit broad and almost wing-like, ................................ H. minor.
00 Carpels woody; rough, covered with little corky tubercles® grey; leaveson very long
petioles.

Carpdls obliquely oblong, keel indistinct, at the summit produced in a long narrow wing-
like appendage,.%. . ............. e H. macrophylla.

PTEROSPERMUM.

0 Leaves large, lanceolate, semisagittate nt base; stipules pinnatifid; flowers 4 in.
long; capsules almost terete
Bracteoles large, forming an involucre, divided into several many-cleft and “jagged
lobes, ... L P- semisagittatum.
00 Leaves large, broadly oblong, peltate or cordate at base, while young usually palmate-
ly lobed; stipuleslor2 cleft (or entire); capsules 5-angled. Flowers4to 5 in. long.
Style towards the base villous; bracteolespinatifid. .. .................... P. acenfolium.
Style glabrous; bracteoles oblong-lanceolate, entire, . ...................... P. aceroides,
000 Leaves usually small, entire or shortly lobed towards the apex; stipules small,
entire or 2-3 cleft ; flowers not exceeding 2 in. in length; capsules terete
v or nearly so. . _ _ .
X Flowers on pedicels longer than the petioles. Leaves entire, acuminate.

L eaves usually tawny or rusty tomentose beneath ; stipules and bracteoles Iinear-lanceolatei

with a cucullate appendage; capsules obsoletely 5-angled,. . .. ... ... P. cinnamomeum.
Leaves usually greyish tomentose beneath; stipules and bracteoles 2-to 3-rarely 5-cleft.
capsules terete, usually acuminate, .¢..............o ... P. lanceaefolium.

XCc Leaves usually angular towards the apex. Flowers on short pedicels of the
length of the petiolesor seldom someivhat longer.
Stipules and braoteoles entire, lanceolate ; terete, usually obtuse, . ... .. .. P. Blumeanum?

1 = Plaragpermum fusum of App. A.; 2 = Fterosp. suberoauin of App. A.
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ERIOLAENA—ONly SPECIEs, . ... ..o\ eeee e ea > oo . ..R Candollé.
MELOCHIA. .
A | | softer partstomentose; flowers rose-ooloured or white, eseessees M. Indica
GUAZUMA - O N LY SPECIES, .« v vt et e ettt e e e e e e e e e e e Q.tomentom.
LEPTOHYCHIA-ONIYSPECIES, -« v oot ettt ettt e et e e L. heteroclita.
TILIACEJE.
Conspectusof genera*

* Petals glabrous or rarely puberulous outside at the base, entire or rarely emarginate.
0 Sepals united in a bell-shaped 3- to 5-cleft calyx. Anthers short, usually globular or didymons.
X Theb5 inner stamensreduced to staminodes.
BBOWNL OWIA —Carpesdistinct, globular, 2-valved.
FENTACE.—Fruit indehiscent, one-seeded, 5-winged.
XX AH stamens fertile and anther-bearing.
BEBETA.—Capsule 3-valved, 6-winged. Styles 1-3, filiform.
00 Sepals distinct. Petals hollowed at base, inserted round a more or less raised torus, bearing
the stamens at thesummit. Anthers short.
GBEWIA.—Fruit indehisceot, globular, obovoid or |obed.
* * Petals noneor sepal-like, very seldom petal-like and much cut or jagged, usually pubescent.
O Anthers linear, dehiscent at summit. Staminal disk flat or cushion~like, the petals inserted
immediately round the stamens.
ECHINOCARPUS—Sepals 4, imbricatein 2rows. Petals4, out. Disk thick and broa” Fruit echinate, bristly or
velvety, usually 4-valved. . . .
00 Anthers linear, dehiscing at top. Petals inserted round the base of the raised glandular disk
. bearing the stamens at the top.
ELAEOCARPUS—Sepals 4 or 5. Petalsinduplicate-valvate, cut or seldom entire. Drupes indehiscent.

BROWNLOWIA.

Leaves peltate, oblongor rotundate,. . ........... .. B. peltata.
L eaves not peltate.

Leaves cordate oblong,. .. ............_. L ,#..°...B. elata.
Leaveslanceolate*. ... ................ T B. lanceolata.
PENTACEI—Only Species .. ....vveevviinnn... SO Fe e e P. Birmanica.
BERRYA —Only species, .............. e e e e e e e B. mallis.
BREWIA--

* Stigma shortly toothed. Flowers forming terminal panicles, involucred while in bud.
Leavesmoreor |ess crenate-serrate, thin ckartaceous, glabrous or puberulous beneath ; ovary
and torus glabrous . . . ... Q, Microcos.
L eaves entire, aimost coriaceous, glabrous; ovary and torus velvety tAentose, 0. calophylla.
* * Stigma dilated and fringed, radiating. Floicers in axillary cymes.

X Leaves 3-nerved at baie, seldom with an additional lateral nerve.
Cymes?rinkled with giff hairs, glabrescent; sepals velvety; leaves glabrous, or sprinkled
t

.with simple short hair, rarel_}/. puberulousbeneath,. ................... % laevigata.
xx Leaves 5-7-nerved at base, but the upper ones often only 3-nerved, or
3- and 5-nerved.
L eaves obliquely lanceolate, %reyis.h tomentose beneath, especially while young; peduncles
sender, much logger thap.p..e..t..i.. 0 .l _&..s..5. ... @52,
Leaves Bibadly oddbate or almdd rotundate, sprinkled on both sdeswith stellatehairs or
pubescent beneath ; pedunclesasin former, ............ .. ... ........ Qn Asiafica.
ECHINOCARPUS.
Leaves entire, glabrous; prickles on the fruit thick, usually thickened at base, .... E. Sitmn
L eaves,crenate-serratei>r toothed, while young puberulous beneath; the prickles of fruit all
thmandsubulate, .. ... .. e K sterculiacels.
ELAEOCARPUS, )

L] . .
* A'“S;‘*TI“Q Mxiw*te or bristled. Flowers comparatively large.
v h?':ll r.yr.niire% o}' mth apo 8hort teeth at apeX} qmUaly xilks hairy - wMer*  silk-
Glabrous’ IanC%S|Vay pUb%ent’ TasssebuSAr R aus i RN gRER R LE N u-E- Gﬁﬁfﬁﬁ.

le 2-3-clent, Ji : ; !
t aneme:y gmfed ard fiinged ; anthers minstely puberuloys op glabroys.
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Pedicels supported by leaf-like large bracteoles, putamen tuberoled-pitted, . ... E. bracteatus.
Bracteoles minute, fugaeeous, putamen P. ... .. .. ... . E. simplex.
Bracteolesdeciduous; putamen armed with reflexed woody thorns ... ... .. »E. grandiflonis.

X X Bacemes puberulous or tomentose. Putamen wrinkled.
Leaves 1J-1 ft. long; drupes puberulous, the putamen somewhat oompressed, E. grandifolius.
Leaves £-1 ft. long; drupes glabrous, the putamen terete, .. ................. E. rugosus.
* * Anthersblunt, or the longer valve sharply produced ; flowers small; petals glabrous.
0Leavesglabrous, or puberulousalongthe nerveshbeneath.
X Putamen smooth and usually slightly rimose or obsoktely wrinkled. Calyx

and pedicelsglabrous.
Petioles long, thickened at summit,. . ................. Ko E. floribundus.
Petioles short, not thickened, ..o.» ........ ... ... ... ... .. ... . ... ,... E. hygrephilus!

XX Putamen wrinkled or tubereled. Calyx and pedicels puberulous.
L eaves and the short not thickened petioles glabrous; style long exserted, the longer anther-

cell acUte . . . . E. Qanitrus.
L eaves along the nerves beneath and the not thickened petioles densely puberulous ; style
eshort; anther-cellsequal, blunt. .. ....... ... ... ... ... ... .. ... ... 2?. lacunosus.
Leaves and the long at end thickened petiolesglabrous, . .. ................ E. robustus.

00 Leaves at least beneath puberulous or pubescent; putamen pitted and
tubereled or wrinkled.

Leaves4to 6 in. long on both sides pubescent, on longer or shorter dender at both ends

thickened petioles,!. . .......... e Mo e E. dtipularis.
L eaves beneath only and petiolesdensely pubescent,. . ................ es. o *E. Wallichii.
LINEJS.
Conspectusof genera.
EEYTHROXTL ON.—Stamenstwiceas many as petals, thelatter furnished with adouble scale inside. Drapes inde«
hiscent.
ERYTHROMON.

* Styles free from the base.
L eaves oblong-lanceolate, shortly acuminate; pedicels about J inch long, . .E. Eunthianum.
* * Styles united for half their length.

L eaves obovate or oblong, blunt; pedicels usually 3lin. long, rarely longer, . .E. monogynum.
L eaves broadly obovate or oblong, retuse, pedicelsshort, ................... E. cuneatum.

MALPIGHIA  CEM.
Conspectusof genera.
HIFTAGI.—Styles1, rarely 2 Gland single and adnateto calyx and pedicel. Carpels 3-winged.

HIPTAOE.

A tree, the young shoots and calices whitish-woolly, . ... ... s .......... H.candicans?
OERANIACEM.
Conspectusof genera.

AVERRHOA .—Flowers regnlar. No glands. Stamens 10, 5 of them usually without anthers. Berry indehiscent.
L eaves pinnate.

AVERRHOA. 5w Pty
Fruit sharply angled ; seedswith an arillus, . . ................... > ... A. Carambola.
Fruit obsoletely angled ; seedswithout arillus, . ......................... A. Bilimbi.

Note: |asB. photiniafoliusof App. A.j 2asH. arboreaof App. A.
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BUTACEJS.

Congpectusof genera*

e Ovary deeply 2-5-lobed. Fruits carpellar or 3-4-coccons.
EVODIA.—L eaves oppositeor nearly so. Petals4-5, valvate. Stamensasmany. Coeoi dehiscent. Unarmed trees.
ZANTHOXTLON —L eaves all alternate. Petals3-5, ssdom none. Stamens3-5. Cocci 1-5, almost globular, usually
2-valved. " Usually armed.
** Ovary not or almost not lobed. Emit coriaceous, drupaceous or a berry, indehisoent.
O Seedswith albumen.
ACBONTCHU.—Petals 4. Stamens 8. Leaves 1-foliolate.
00 Seeds without albumen.
X Celswith 1 or 2 ovules.
t Style very short* not jointed at base, persistent.
OLTCO8Kis«Calyz 6-parted. Stamens 10, free. Leaves simple or compound,
ff Stylejointed at base, caducous.
§ Leaves 3-foliolate or pinnate.
MICKOHELTTif—Cdyx 5-lobed or entire. Petalsvalvate. Stamens10, Ovulesby pairsin each cell, superposed.
Unarmed. Leavespinnate. Corymbsterminal.
LIMONIA.—Calyx 4-5-lobed or-parted. Petalsvalvate. Stamens8-10. *piny. Leaves pinnate or 3foliolate.
MUERATA . —Calyx 6-oleft or-parted. Petals imbricate. Stamens 10, the filaments linear-subulate. Unarmed.

Cymes terminal.
CEAUSENA.—Calyx 4-5-lobed or-parted. Petalsimbricate. Stamens8-10, the flaments dilated below. Unarmed.
Panicles or racemes. .
88 Leaves I-foliolate.
ATALANTIA—CaIyx 2-gJobed, entire or irregularly deft. Stamens 8-10, tee or united. Torus oup-ehaped or
mply raised. Berry terete pulpy. !
UOHOCITBUS—CaIyx minute. Berry angular, not pulpy.
XX Cells with numerous ovules,
f Leaves I-foliolate. Bind of berry coriaceous.
CITRUS—Stamens 20-60, rarely only 4-5, often connate. Ovary many-celled.
ft Leaves compound Bind of berry woody.
FSBOKIA.—L eaves pinnate. Stamens 10-12. Ovary imperfectly 5-6-o€lled.
AEGLE.—L eaves 3-foliolate. Stamens30-60. Ovary 8- or more-celled.

EVODIA.

Panicles corymbose, longer than the petioles. Branohléts terete, thiok. Leaflets
petioluled, . . ... E. triphylla.

IMTWXYLAN-ONIYIree . ..o e e Z. Budrunga.

KRONYCHIA-—Only species, .........covvenn... D A. pedunculata.

GLYCOSMIS.

Leaflets entire; panicles cyme-likeand short; branohesgrey, ............... G. dtrifolia.

MICROMELUM.

Petals 2£ lin. Ion'g; ovary slightly adpressed-pnbesoent; young berries glabrous,if.pubescem.
LIMONIA, .

Armed. Leaflets opposite. Inflorescence puberulous, se»e. o eeee sosssese| aeidissima
IWJtfIAYA.

L eaflets 3*8 ; petals nearly aninchlong, ........ ... ... oo L. M. exotica.

L eaflets 10- 20 petalsabout 2 lin.long,. . ... if. Koenigit

CLAUSENA.

Panicles terminal.  Ovary hirsute. Young berries densely tomentose with clustered short
hairs, ............. e e e e e a Wampi.

GOHOCITRUS:

Filaments free. Torus 1-1" inch long, straight; calyx glabrous, the lobes triangular; pedi;
cels very short, glabrous ............................................. Qm angulatm

ATAIANTIJK. .

Filaments united in a tube; leaves emarginate, . . . . ... n. .. A .monophylla,

CITRUS. o

X Young shootsand nerves of |eaves beneath pubescent or puberulous.
FloOwersS large, . . . oot e C.decumana.

X* All parts glabrous
Style very short; flowers small; stamens 4-5, free, petioles leaf-like and amost as lonp;
and broad asthelamina . . . . . . ... ... ... .. Q Huniriz
Styleaslong astheovary or longer. "L PR

|| Petals 8-10 lin. long.
L eaves acuminate or acute; berries globular, without a knob; filaments cohering by 3 or

Ul Petals 4 lin. long; calyx small.
Note: 1 = Atalantia longispina of App. A.
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Berries globular, sweet or add, therind usually thin,. ....................... C. nobiti*.
FEROHMI—Orly SPECIES,. . . . ottt e F. elephantum.
MEOLEr-Only SPEO0IES, . . . oottt et e A. Marmelos.

SIMABUBACEJS.
Conspectusof genera.

« Ovary deeply divided, the carpels or lobes entirely distinct or connected by the styles or stigmas.
% Stamens double thenumber of petals, or rarely indefinite.
BAMABERA —Cal r)arted glandular at base. Disk large. Stamens8-10. Leavessimple.
AILANTHUS—C yx50eft Disk IOulobed. L eavespinnate.
XX Stamens as many as petals.
PIGBABMA.—Disk thick. Stamenspilose. Stylesconnate. Leavespinnate.
e+ Ovary entire or nearly so, 2-5-oelled.
HARRIsoNiA.-Calyx «-cleft. Stamens8-10. Ovary 4-ceUed. Leaves 1-3-foliolate or pinnate.
BALANITES—-Sepals5. Stamens10. Ovary 5-cdledV Leaves?2-foliolate.

SAIUDERA-ONIY SPEOIES, . . o oottt et e e e e 8. Indica.
AILANTHUSOnly spedies. . . . . . . . . . .. ..o Ao Malabaricust
PICRASMI-Only SPECIES, . . .ot Lo P. Javanica.
HARRISONM—Only species,. .. ... .. P H. Bennettii.
BAIAHIIES-ONly SPEOIES, . . . . ot ottt e e e e B. RoxburghiL
OCENACEJE.
Conspectusof genera.

OCHNA.—Stamens indefinite, ovary-oeUs 1 -oynled. No albumen. Infioresoenoes lateral.
GOMPHIA.—Asformer, but stamens 10\ panicleterminal.

OGHNAi
X Stylesfreeat the summit.

Fruiting sepalsereet-oonnivent. . .. ............ .. ... ... ..., poee 0. Andamanica.
X % Stylesunited along their wholelength.

Petalsusually 7to 8; filaments almost 4 times shorter than the anthers; fruiting sepals

ErEOt-00NNIVENL,. . . .. 0. sgquarrosa.*
Petals 5, filamentsaslong or longer than the anthers; fruiting sepalsr eflexed,.. 0. Wallichii.
BOHPHIA—Only SpeCies,. . . . . ..o oot e G Sumatrana.

BURSERACEM.
COonepectss of genera.

GABUGA .—Calyx 5-lobed, thethin disk lining the calyx-tube; stamenson the mardin of the disk.

BURS ERA.—Calyx small, 4-6-parted. Stamens 8-12, inserted at the base of the annular disk.

CANABIUM .—Calyx 3-rarely 2-5-cleft. Disk annular, veiy thick and fleshy. Stamens 6-10, inserted I>dovr the disk
or round its border.

BMMMAT-ONlY SPEGIES, . . . . o v e et e et et e e e e e e e Oypmnatu.
BURSERA.-Only species,. .. ... ..oooieiii i e B. 8errata.
CAMARIUH.

X Stipulessubulate, entire, very deciduous.
L eafletsserrulate; disk-glandssmooth, free, ooheringby pairs,. ............ M. euphyllum.
L eaflets entire; disk-lobes hairy, unitedinaoup, ..- .. .. ,e»«...,,.*,....0. Bengaleim.

X x Stipules 2-cleft andpectinately cuty persistent;—,(7. coccineo-fyracteatum.

MELIAQEJE.
Oonspectus of geners.
'« Stamens united in atube. Ovules 2 in each cell. Seeds not wingsd, aJbmrimans,
MELIA.—Calyx 5-6-parted. Petals free, elongate.- Disk annular. Drupes containing a single 150e||ea bony
putamen.
Note: 1asA. excelsus of App. A. -, 2ss0. luclda of App. A.
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CIPADESSA.—Calyx B-toothed. Petals free, short. Disk crap-shaped. Drapes with 5 cartilaginous pyrenes.

o Stan;jegsunltedin atube Ovules 1or 2, raredly more in each cell. Seeds not winged, without

umen
X Disk free, tubular or cylindrical. = Style usually elongate.

DYSOXYION.—Calyx small, 4-or 5-toothed, opened while still in bud. Petalsvalvate, free. Anthers 8-10, included
in the more or less distinctly toothed staminal tube. Ovary 3-5-celled. Capsule pyriform, loculicidally 3-5-
valved. Seedswithout arillus. Leavespinnate.

SCHIZOCHITON.—Calyx usually bell-shaped, obsoletely 4- or rarely 5-toothed, opened whilestill in bud Petalsvalvato
or imbricate, up to the middle connate and tubular. Ovary 3-4-celled. Capsule usually pyriform, looulioidally
3-4-valved. Seedswith a complete or incomplete arillus. Leaves pinnate.

SANDORICUM .—Calyx tubular, adnate to the base of the ovary. Petals imbricate. Anthers 10, included in the tube.
Berry globular, indehiscent. Leaves 3-foliolate.

X X Disk none or globular, stalk-like or confluent with the staminal tube. Style usually short or
none.
0 Anthers more or less included in the staminal tube.

AGLAIA.—Petals5, imbricate. Anthers5or 10. Ovary 1-to 3-celled. Seedswith an arillus.

AMOOBA.—Petals 3 to 5, imbricate. Anthers 6-10. Ovary 3-5-celled. Capsule leathery, opening loculicidally. Seeds
arillate.

00 Anthersexserted, or thefilamentsfree

WALBURA.—Petals5, imbricate. Filamentsunited at thebase or free. Disk annular. Fruit coriaceous, 1-seeded.
Seeds arillate.

CARAPA.—Petals4 or 5, twisted in the bad. Disk thick. Capsules opening loculicidally, several-seeded. Seeds
large, without arillus.

«## Stamens united in atube. Ovary-cells many-ovgled. Capsule 3-5-valved. Seeds numerous;, with

or without albumen, winged.

SOTMIDA —Petals 5. Staminal tube cup-shaped with 10 two-toothed lobes. Disk rather broad. Seeds winged at,
both ends, without albumen.

CHICKRASSIA.—Petals 4 or 5. Staminal tube cylindrical, 16-crenate. Disk none. Seeds winged downwards,
without albumen.

o#e# Filaments ffee, inserted on the outside ofthe disk. Ovary-cels with many ovules. Capsule
septicidally or looulioidally 3- to 5-valved, the valves separating from the axis. Seeds many, com-
pressed.

CEDBELA.—-Petals erect or converging. Stamens 4- 6 Disk raised or thick. Ovary 5-oelled. Capsule septicidally
opening. .

fELM.
* Drupes by abortion |-celled and 1-seeded.  Leavespinnate.

All parts quite glabrous; flowersminute, I—£ lin. long, . .. ............ M. Azadirachta.
** Drupes 5-celled, all or some of the cells 1-seeded. Leaves Upinnate.

Drupes about J inch long, oblong; staminal tube dender, glabrous outside, about 3lin. long;

leaflets Sarrate . .. ..o M. Azedarach.
Drupes about an inoh long, ovoid or oblong; staminal tube short, white, glabrous outside,
about 1£—2 lin. long; leaflets crenate or entire, ....... oo L M. robmta.
Drupes about an inchin diameter or more, almost gIobuIar saminal tube 2-3 lin. long, whltei
glabrous, or woolly at summit; leaflets entire, ... M. Birmanica.
CIPADESSA.—ONIY SPECIES, . .« v o vt ettt e C. baccifera.
DYSOXYLIM.
Panicles, calyx, petals all glabrous; staminal tube glabrous, truncate; petals short,
0blONg, . .. JO binectariferum.
Panicles glabrous; calyx, petals, ovary and the truncate staminal tube minutely pubescent;
petals short, oblong, . . .. ... P P D. alliaceum.
SCHIZOCHITON. ' .
Leaves quite glabrous,. . . ... Sch. dysoxylifolium.
L eaves softly pubescent beneath, .......... ... ... Sch. grandiflorum.’
SANDORICWM-0ONlY SPECIES, . . . v vttt ettt e e S. Indieum.
ABLAIAI . '

X Calyx, pedicels and often also all other parts more or less lepidote.
Leafletsin 4-5 pairs beneath; usually sprinkled with minute metallic) scales; panicles lepidote ;
anthers 10, .. ....... ... ....... B A. Chittagonga.
Leaflets 1 -4 pairs, usually quite glabrous; panicles lepidote ; anthers 6, ......... A. edulis.
Leaflets in 5-8 or morepairs, beneath as also the panicles densely silvery lepidote, A. argentea.
x X Calyx, pedicels and usually the'whole inflorescence rusty puberuhus or tomentose.
Leaves very large, leafletsin 8 or more pairs, the lateral nerves all sharply prominent *

panicles etc. rusty puberulous, . ......... oo A. crassinervia.
Leafletsin 6 or 7 pairs, the petioles and inflorescences together with the berries rusty
LOMENEOSE, . . . oot Asdliptica.

XXX Calyx and pedicels glabrous.

Leafletsin 1 or 2 pairs, sometimes solitary ; panicles pilose, soon glabrescent, A. oligophylla.
Note: 1 =M. Toozendan of App. A..
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AMOORA.

Leaflets shortly acuminate; fertile spikes many-flowered, male flowers about 4 lin. in
diameter, sessile; staminal tube entireat summit, .. .................. A. Rohituka.

L eaflets blunt; fertile spikes few-flowered; maleflowersabout 2 lin. across, on short pedicels ;
staminal tube dlightly 3-toothed,. .. .......... e A. cucullata.

WALSURA.

* Fruits indehiscent.
Inflorescence densely pubescent; the petioles of the younger leaves and often the nerves
beneath puberulous; fruits oblong, densely tomentose, .. ................. W. villosa;

Inflorescence minutely puberulous; |leaves and petioles glabrous.
L eaflets beneath white-spotted on the areolesof the net-veination; filaments broadly lanceolate,

sprinkled with minute hairs, . ......... ... ... . . W. robusta.
Leaflets beneath uniformly glaucous, filaments linear, densely pubescent; flowers
0= W.hypoleuca.
** Fruitsfollicle-like dehiscing.
All parts and infloresoence glabrous ; leafletsin 3-6 pairs, .. ............. W. quinquejuga.
All softer parts, infloresoenoe and leaflets softly pubescent, . ................ W. pubescent.
CARAPA.
L eaflets ovate or ovate-oblong, bluntish and shortly acuminate, . . . . . . ... C. Moluccenss.
Leaflets obovate, bIUNt OFretuSe, « . .« v eeeie e e C. obovata.
SOYMIDA-ONlY SPECIES, . .+« v et - ... Sfebrifuga.
CHICKRASSIA. )
Leaves and panicles glabrous ; capsuleswrinkled and rough,. ............... 0. tahularis.
All softer parts, leaves eta softly pubescent panicles rusty tomentose; capsules almost
SMOOLN,. . .. R -.0. velutina.
CEDRELA.

X Leaflets entire® on both sides green. Seeds winged at both ends. .
Leaflets usually on long dender petiolules ; calyx minute, the sepals rounded, ... .(7. Toong.
Leaflets usually on shorter petiolules ; calyx large, the sepals 1£-2 lin. long, rather acute,

more than half aslong asthepetals, .............. ... . ... ... ... G. faultijuga.
X X Leaflets serrate or serrulate, glaucous beneath. Seeds winged at one extremity
only.
Calyx minute, thelobesrounded,. . . ... oo C. serrata.
OLAGINEJS.
Conspectusof genera.

» Stamens mixed with staminodia.
OLAX.—Calyx enlarged and enclosing the fruit. Perfect stamens 3, rarely 5.
** Stamens all fertile, as many as petals and opposite to them.
STROMBOSIA —Fruiting calyx much, enlar ged, closely adnateto thedrupe.
ANACALOSA —Fruiting calyx unchanged. Disk in fruit much enlarged and closely adnate to the drupe, resembling
an adnate calyx.
*ex Stamens all fertile, as many as petals,and alternate with them.
STBMONURUS—Petalsfree. Antherssuspended.
APODYTES—Petalsfree. Anthersdorsifix. Pufcamen at one side fleshy, appendaged.
GONOOAEYUM —Petals connate at base. Fruit dry.

STROMBOSGA-ONY SPECIES . . . . o oot ettt e e S.Javanica.

for0BLe8A,

Pedicelsand calyx puberulous, . ........... ... ... A P"!“""'h

Pedicels and calyx glabrous . ........... TR e oo Griffithis,

STEMORURLS

Glabrous; leaves shortly petioled; cymes glabrous, drupesobovoid, terminated by the Iarge
thickened acuminate disk, .o e ft cramp*.

Younger branchlets tawny tomentose; petioles and leaves beneath together with the inflores-
cence puberulous or tOMENtOSE, . ..o v vt & tmenteUus.

APODYTES-O NIy SPECIES, . .\ vttt e - .. AJMamanica.

GONOGARYUM. @. Ecbbiansm.

Leavesglossy; drupesterete .. ............ e
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ILICINEM.
Conspectusof genera.

* Petals. Stamens hypogynous.
ILEX.—Ovary 4-8-odlled.

** No petals. Stamens on a convex torus.
DAPHNEPHYLLUM .—Flowersdioecious. Ovary 2-celled.

[LEX.
-Leaves cuneate-lanceolate, Srrate, . . ... ... &t e ... seseftesee/ gaultheriaefolia.

L eaves ovate or oblong, entire.
Flowers pentandrous, on dender pedicels, formmg long-pedunoled  umbel-like

CYMIES, o ettt et e oo ¥, ./. Qodayam.
Flowers decandrous, on short thick pedicels, forming more or less compact heads on a thick
but rather longpeduncle, . ......... .. o J. dgphnephylbides.
DAPHNEPHYLLUM. .
Calyx deciduous; pedicelsabout 1-2lin.long,. . . ....... ... ... .. ..... 2). Rimalayense.

CELASTRINEZE.
Conspectusof genera.

« Stamens asmany as petals, inserted round the disk or on the borders. Seeds with albumen.
% Capsnle or follicle dehiscing.
0 Ovules 1 or 2, attached to the inner angle of cell.
EVONYHUS—Calyx-lobes and free petals spreading or reflezed. Ovary confluent with the broad fleshy disk
Capsules 3-5-lobed and-celled. Seeds arillate.
MICBOTROPIS—Sepals broadly imbricate, not spreading. Petals united in a ring at the very base, erect or nearly
so. Disk noneor annular. Capsnle oblong, 1-celled and 1-seeded, 2-valved. Seeds without an arillns ?
00 Ovules 2, rarely solitary in each cell, erect.
KUREIMIA—Ovary free, bearded at apex. Ovules2in each cell. Styles2. Capsuleterete, entire or 2-lobed, 1-2-
celled, follicle-like dehiscinginto 1 or 2 valves. Seeds arillate.
i XX Fruit indehiscent.
SIPHONODON.— Flowers 5-merous, hermaphrodite. Ovary half inferior, 6-celled. Fruitslarge, containing many
pyrenes.
** Stamens inserted on the disk. Albumen none.
0 Fruit an indehiscent berry. Seeds not winged.
SALACIA.—Only genus.
00 Capsules or carpels dehiscing  Seedswinged.
HIPPOCEATEA . —Ripecarpels3, united at thebase, flat, 2-valved.
LOPHOPETAL UM .—Capsule9-4-celled, angular, loculicidal.

EVONYMUS. -
X Branchlets terete or dightly 4-cornered.
0 Petals entire.
Flowers small, in dichotomous cymes; capsules, angular; leaves towards the apex ser-
2 P £ glaber.
Flowers about 3lin. across, in dichotomous cymes; petals obsoletely fringed ; leaves quite
R E. garcinMdes.

00 Petalsfringed.
Flowersnearly 5—6 lin. across, in clusters or almost solitary; capsules obovate, sharply
angular, on J—1 inch long peduncles; leaves entire or obsoletely serrate,. .E. Javanicus
Flowersunknown; capsules globular with the lobes rounded, on very short peduncles or almost
sessile; Ieavesentlre ............................................ E. calocarpus.
X %BranchleisWangled and almost winged.

Leaves petioled or almost sessile; flowers small, in sender cymes (capsules small, smooth
globular, lobed),./. ... Evtvvgan

MICROTROPIS
Cymes dichotomous, on I r-1i inch long peduncles leaves smooth, glossy above,..M. bivaltris

KURRIMIA.

"%

Flowersin simple racemes; capsules ent|re ......................... . « oK. robusta
up“nlnnmﬂonlysm, ...l.....I.I'.I.I..l'........".ll.-.l.. S. WMN'
LOPROPETALOM, :

*. Petalslamellate or crested on the lamina with the borders entire or fringed.
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Credt of petalsfringed; leavesoblong, entire, . . ......... e e L. fimbriatum.
** Petalsnaked and entire.

L eavesoblong, petiolesusually an inch or longer ; panicleswhite, juiteglabrous,Z. Wallichii.
L eaveslanceolate or oblong-lanceolate, petioles 3-4 lin. long, panicles-while young covered
by afugaceousrusty tomentum,. . .................. e L. floribundum.

RUAMNEM.

Conspectusof genera.
ZWYPHUS—Drapeswith alto3-celled putamen. fleshy or dry.

ZIZYPHUS.
Cymeslong pedunoled, forming largeterminal or lateral tomentose panioles; drupeswoody,
l-cdled andone-seeded,. . . . ... ... . .. ,Z. rugosa.
Drupes sappy and quite smooth, the putamen 2-celled,. ... .................. Z. Jujuba.
AMPELIDEM.
Conspectusof genera.

LEEA.—Petals and stamens united with thedisk. Ovary 3-6-celled, with a solitary ovulein each cell.

LEEA.
0 All parts glabrous. )
t Inflorescencewith persistent and conspicuous bractsand bracteol es.
Floral bracts ovate, acute; flowerssessile or nearly so, crowded,. . .. ... ... L. compactiflora.
ft Floral bractsand bracteoles minute, usually dropped before theflowerbudsare
properly devel oped.

L obes of staminal tube emar ginate, er ect; seeds smooth and convex on back,. L. sambitcina.
L obes of staminal tube aouminate, r eflexed; seedskeded and tuber cled-ribbed, .¢L. gigantea.

00 Moreor less pubescent or setulosey at least the leaflets beneath along the nerves.
Leaves usually bipinnate, leaflets coarsdly serrate, acuminate, soabroudy pubescent along
thenervesbeneath, nervesall parallel, . . ......... ... ... ... .. .... L. Staphylea.

SAPINDACEJE.
Conspectusof genera.

§ Stamens inserted within the disk at the base of the ovary, or unilateral. Seeds without albumen.
: * Fruit a dehiscing capsule, dry.
0 Ovules solitary in each cell.
X Flowers irregular.
CARDIOSPERMUM —Capsulespyriform with thelobesinflated, membranous. L eavesbiter nate; climbing herbs.
XX Flowers regular.

ZOLLINGERIA.—Sepals distinct, imbricated. Stamens included or nearly so. Capsule membranous. Cotyledons
CUPAEﬁ&.—SepaIs distinct, in 2 series, broadly imbricate. Stamens included or nearly so. Capsule coriaceous.

mmL?"oS’\’\U toothed, or the lobes valvate or sdlightly imbricate. Stamens often dender and Ion'g
exserted. Capsule coriaceous.
MitDEA.-Calyxcupshaped, nearly valvate. Stamens 10, short. Capsule woody.
00 Ovules 2 or more in each cell.
X Flowers irregular.
AESCULUS —Calyx campanulate or tubular. Petals 4-5. L eaves palmately 6-9-foholate.
' - XX Flowers regular.
HAEPUL LIA.—Petals 4-5. Disk obsolete. Capsule 2-valved. .
e« Fruit indfihiscent, sappy, fleshy or rarely crustaceous. *
't' Fruit divided to the base into several (or by abortion a single) indehiacent lobes.
X Calyx 4- or 6-toothed or-parted, the lobes slightly imbricate or valvate. Seeds
arillate.

PHEL{CM, —(alyx smal onplhlped- Petalsnone or various. Stamenslong-exserted.
g:,,om,_u.;,, S-perh:'ﬂ.wﬂh the lobea it r ok eor nearly valvate. Petata none or various. Stamens enolosed

or noarly 8o, .
Cal 1 4.5.oleft, Petals 4.5, without ascale. Stamens 4-8, long-exserted B
PouzTia, o0, Pd*x Bepﬂl N 4 gerfee, broadly imbricate, the 'l outer ones smaller. No anllus.
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SCHMIDEEU.—Sepals4. Leaves1-3-foliolate,
XEBOSPERMUM —Sepals4. Petals4, without scales. Stigmathick. Carpelstubercled, dry. Leaves pmnate
SAPINDUS—Sepals and petals 4-5, the latter with or without scales. Stamens 8-10. Leavespinnate. Carpes
smooth, sappy.
ft Fruit entire, 1-3-4-celled.

fc With petals. Sepalsin 2 series, broadly imbricate, the 2 outer ones smaller.
HEMIGTKOSA.—Sepals 5. Petals 4-5, with the scale on the back crested. Disk unilateral.
LEPISANTHES.—Sepals4-5. Petalsasmany, with thescalescnenllate.

XX Without petals. Calyx small, the lobes valvate or sightly imbricate.
SCHL EICHERA—Calyx 4-5-cleft. Fruitsovoid. Seeds arillate.
88 Flowersregular. Stamensinserted on the disk. Seeds without albumen.
ACER.—Petals none or 4—5. Disk annular- Fruit consisting of 2 samaras.
888 Flowersregular. Disk none, or annular or cupshaped. Stamensinserted outside the disk.
DODONAEA.—Petalsnone. Maleflowerswithout disk; stamens5-8, in asingleseries. Capsule septioidal.
8888 Stamens inserted outwards at the base of the disk. Seeds with albumen.
TUBPINIA.—Ovary 3-lobed. Fruitindehisoent.

ZOLUNGERIA—OnlY SPeCIeS . . ..ottt Z. maerocarpa.
CUPANIA.
X Leaves and inflorescence glabrous
L eaflets coriaceous, opaque, . . N O3 regular is.
L eaflets chartaoeous, netvemed glossy, .................................... C. glabrata.
X X Leaves and inflorescence puberulous,—C. fuscidula.
RATONIA.
X Capsules pyrlfortn 3-lobed or 3-angled, much narrowed at base.
Filaments glabrous, . P R. Lessertiana.
filaments pubescent, . e vy o . . R Sumatrana
X X Capsules 2|0bed Wlth the bbes spreadlng, .................... R. adenophylla.
MILDEA—ONIY SPEOIES,. - - - - v ettt ettt ettt ettt e M. xestophylla.
AESCULUS—ONIY SPECIES . . o v e e ettt e et A. Assamica.
HARPOtLIAI—Only species, ..... R L I oo # L cupanioides.
NEPHELIUN.
X Fruit obsoletely tubercled.
L eaves coriaceous, the netveination not visible. . . . ... ... .. Ope .., ... . N. Litchi.
Leaves diff, ohartaceous, the elegant netveination strongly promlnent on both
SIS, - vt e M< hypoleucum*
X X Fruit covered by soft subulate or angular conical prickles.
Leaves glaucous beneath ; fruit with long strong conioal angular prickl&s . ..N. Griffithii.
Fruit with subulate long soft prickles, ......... wese¥ LK J\/* lappaceum?
EUPHORIA.—Only SPECIeS . ..ot KO E. Longana.
POUETIA-ONlY SPECIES, - - . v e vttt e et e e e e P.tomentosa.
SCHMIEDEUA.
Braoteoles minute and short, the whole plant leaves and infloresoence pubescent or villous-
PUDBSCEN,. . . .. S. serrata.
XERQSPERMUM.  ONlY SPEOIES, . . v\ v v et e et et X. Noronhianum.
SAPINDUS-
X Flowersregular', glabrous.
Leaves Simple . ... 1. 8. verticillatus.
XX Flowers more or less irregular, pubescent. Leaves pinnate.
LEAVES glabrOUS, .p v e ettt e et e e s. Rarak.
Leaves pubescent,. .. ....... Bt e e e e S. rubiginosus.
HEMIGYROSA® Onlyspemes LRl e L H cane&wn*
LEPISANTHES  ONlY SPECIES, . . o vt vttt e e e £ montana,
CHLEICHERA-  ONlYSPECIES]. .+« v v o ettt e e e ,Butrijuga,
TURPINIA
Leavesapiculate. Flowergrniall, about 31in. across ........................ f, pomlfera
Leaves aimost caudate. Flowers minute, hardly 2 lin. across, . ............ T. Nepalénsis,
ACER-
Leaves oblong, entire, .. ............ .. .. PP M. lourinum,
Leaves desply 3-obed,. .......ovviiiii VLY. e V.V M. dsolobum.

. * In the Journal Asiatic Society of Bengal, 1871, p. 50, the fruits are described as softly muricate but the**
fruits belong probably to N. Iappaceum and were attached by mistake to the flower-specimens. ’ Bt
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SABIAGEM.
Conspectusof genera.
MBLIOSMA —Ovary 2-3 celed, usually not lobed, the style erect.

MELIOSHA. Onlyspecies ...........covvvunnn. e e AT. smplicifolia.

ANAGARDIACEM.

Congpectusof genera.

e Ovary one celled.
X Leaves smple.
O Petals or sepals or the calyx-tube remaining unchanged in fruit. Fruit superior.
MANGHFEBA—Cayx 4-5 parted. Petals as many, the nerve usually thickened. Stamens 1-5 antheriferous. Style filiform.
L eaves alter nate.
BOTTEA —Calyx 3-to 5-parted, valvate. Stamens 3-8, all bearing anthers. Style short. Leaves opposte.
GLTJTA—Calyx gpathaceous. Stamensinserted on the stalk-liketorus. Style filiform.
BUCHANAVIA.—Calyx 3-to 5-toothed. Stamens 10. Carpds 5 or 6, only a single of them fertile. Styles short.
00 Petals and sepals unchanged, but the calyx-tube or its base much enlarged.
t Fruit superior.
ANACABDITJIM .—Petalsimbricate. Stamens8—10, all or few bearinganthers. Torusstalk-like. Stylefiliform. Nut seated
on the enlarged succulent base of calyx.
SEMECABPUS.—Petals imbricate or valvate. Stamens 5. Disk annular, rather broad. Styles3. Nut seated on the
enlarged succulent base of calyx.
ft Fruit inferior.
DBIMYCABFTTS—Petalsimbricate. Stamens5. Style1, with acapitatestigma.
HoxiGABNA —Peas valvate. Stamens 5. Styles 3. Disk annular or obsolete.
000 Petals or sepals much enlarging after flowering'and often wing-like and Ieafy Calyx
tube not or very little changed.
SMNTONTA—Sgpals 5, unchanged. Petals enlarging, wing-likein fruit. Stamens5. Drupe sessile.
MEIIAVOBBHOEA —Sepals 5, unchanged. Petals much enlarging, wing-like in fruit. Stamens numerous. Drupes
stalked.
XX Leaves 3-foliolate or pinnate (rarely smple).
0 Calyx after flowering much enlarged, the lobes becoming wing-like.
PABIBHIA—PetaIs4 Stamens 4. Style 3-C'eft at apex.
00 Calyx remaining unchanged.
RHVS.—Petals4to 6, imbricate. Stamens4-10. Ovule sugpended from a free erect baslar funicle.
ODINA.—Petals 4-5, imbricate. Styles in female flowers 3-4, in the males the ovary 4-5-parted. Ovule pendulous near
the summit of the cavity.
es Ovary 2-5-celled. Ovules pendulous. Leaves pinnate.
SPONDIAS.—Flowers polygamous. Stamens 8-10. Styles 4 or 5, free at the summit.
DBACONTOM EL OL—Flower s hermaphrodite. Stamens 10. Styles 5, thick, connate at summit and resembling ovaries.

MANGIFERA. .
* Petals and stamens free, the former inserted at the base of the cushion or cup-shaped

ish.
X Pedicels 3o 6 lin. long, very slender.
Panicles and calyx puberulousor almost glabrous theformer usuaIIy very sIender net-veina-

tion of leaves lax and thin, .. e M. longipes.
% X Pedicels very short and thlck Fertlle stamen 1

Panicles and calyx all glabrous, petals white, c. 3 lin. long; disk cupular; drupes2-3in. long,
acuminate; net-veiuation very lax and thin,. . . . » ... ... ... .. ... ... M. sylvatica.

Panicles and calyx more or less puberulous, petals with yellowish red stripes, hardly
2lin. long} disk fleshy, 5-lobed ; drupes 3-4 in. loug, obtuse, net-veination lax and
TN, JT- Indica.

Paniolesand calyx densely pubescent; petalshardly2I|n long, yellowish; disk fleshy, 5-lobed ;
drupes 12 in. long, blunt; net-veination on both sides strongly prominent, minute

and elegant, . ... M. calonenra.
** Petals and stamens connate with the base of the stalk-like torus, or rarely the latter
wanting
Leaves very coriaceous and glossy, almost polished beneath,. . .. ... ... .. .o M foetida.
BOUEA. :
Panicles small, sessile or nearly so, quite glabrous; petals £1in. long,. . . . . . B. oppositifolia.
Panicles large, loug-peduncled, puberulous; petals aline long or longer,. . . . .. B. Bumanica.
BLUTA.
Panicles and leaf " buds together with the calyx puberulous, petioles thlck often
110 S Renghas.

All parts quite glabrous; petiolesdender,. . . ..... . ..., ...............G. eegans
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BUCHANANIA.
X Paniclesand haves glabrous.
Leavesoblong-lanceolate, bluntish acuminate, quite glabrous, sse«.. . . .. . .. B. lancifolia.
X X Pnnicles and |eaves tomentose or pubescent
Panicles slender lax; flowers hardly a linein diameter, pedicelled, ... . ... .. .. B. laxiflora.
Paniclesrobust and stiff; flowers 2 lin* across, sessile, crowded, .. ... .. | B. Mifolia.
ANACARDIUM -Only species, . .. ... . ... ... ... . ... A. occidentals
SEKCARPUS.
X Leavesmore or less tomentose or puberulous beneath those of the young shoots often
cuneate.
Adult leaves rather coriaceous, obovate or nearly so, blunt, _beneath densely greyish tomen-
tose and strongly net-veined; nuts not or almost not oblique, . . . .. .. .. & Anacardium,
Adult leaves ohartaceous, cuneate-obovate, acuminate, beneath especially cm the nerves puberu-
lous or pilose; net-veination faint; nut very oblique, . ... ... ... ... . .. 5. cuneifolia.
Adult leaves cuneate-oblong, coriaceous, bluntish-acuminate, beneath glaucous and shortly
pubescent all over, nerves puberulous . LR . S. albescent.

X x Leaves quite glabrous, more or Iessglaucous beneath.
Leaves oblong or nearly so, firmly coriaceous, ovary densely hispid-tomentose ; panicles

shortly and densely tomentose or puberulous ______________________ 8. heterophylla
Leaves membranous, cuneate-obovate, acumlnate ovary glabrous; panicles quite
glabrous, ... R 8. acuminata.
Leaves chartaceous, oblong;  panicles raoemlform pubescent or puberulous; ovary
glabrous, . S. subracemosa.
DRIMYCARPUS—Only species, .. .. ... ... ... ... ... .. pee D. racemosus.
HOLIGARM.
Leaves glabrous; nut entirely enclosed in the calyx, ........ L Ho, longifolia.
Leaves softly pubescent or puberulous beneath ; apex of nut exposed, resembling a convex
disK, .. H. Grahamti.
SMMTCONM.
Leaves uniformly green and glossy; pedicels 3-5 lin. long : drupesobovate, " .... S. Onffithii.
Leaves glaucous and opague beneath; pedicels £-1 lin. long; petals hardly a line long, drupes
oblong, ... ... . ... ... ... ... e S. Schwenckii.
MELANORRHOEA.
Leaves and panicles glabrous, or the latter puberulous; stalk of fruit nearly 1£ inch
lONG,. .. M. glabra.
Leaves pubescent beneath ; panicles densely villous; stalk of fruit short and thick, M. mitata.
PARIHIA—Only species, . .. .. ... ... .. ... .. .. e e p. %nu'g'm's.
RNUS.
Leaves glabrous, 3-foliolate, leaflets entire; panicles glabrous, . .. ... .. . .. .. JS. paniculate
Leaves pinnate, tomentose; ledflets serrate-toothed; panicles tomentose or puberu-
S It. davanica.
ODIIM.-Only species, . . . . . . . . ... ... ... "O.Wbdier.
SPOMDIAS-Only SPECIES, . . . .. ... SpinTiata.
DRACONTOMELUM.-Only species, . . . . . ., .. . D.sylvestre.
MORINQEM.
Conspectus of genera.

MOBINGA.—Only genus,

|ORINGA'OCIy $a:|esl .'.l......'.lll..ll...ll!l.lllllll.l...l'llﬂl Ptmolperm'-

CONNARACEJE.
Contpeetw of genera.
" EUIMHiIHV «.-Calyx 6-parted, erect, ndvate. Stamens 10, alternately sterile. Carpd wlitary, glabrouswithin.
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ELLIPANTRUS.

L eaves and petioles glabrous, . E. calo hyllus.
Petioles densely puberulous; leaves glabrous the midrib puberulous beneath,.. elferi,
Leaves tomentdse beneath,. .. ...... ... E. tomentosus

LEGUMINOSIE.

Compectm of genera.

SUBOEDd 1. PﬁP&LIONACEJ”—CoroIIa very irregular, the petals imbricate with the upper one (standard) always out-
sideinbu
* Leaves pinnate (rarely reduced to 3 or 1 leaflets), stipulets none or setaceous. Upper stamen usually
free, at least at base, the others united into a sheath, or very rarely all united. Pod not"jointeq 2-
valved and dehiscing.
MILLETTIA.—Antherawithout gland. Pods not chambered inside, usually woody or coriaceous.
SESBANIA.—AnNtherswithout gland. Pods transver sely chambered inside, usually thin coriaceous and narrow.
* * |eaves pinnately 3-foliolate or 1-foliolate, rarely 5-7.foliolate, usually with stipulets. Upper stamen
usually free, at least at the base or all but the base; anthers uniform or nearly so. Podjointed, 2-
valved, dehiscent or not.
0 Pods dehiscing.
ERYTHBINA.—Standard large or elongate, thewingsand keel much shorter. Calyx various, truncate, spathaoeous
or toothed. Armed trees.
00 Pods indehiscent.
BUTEA.—Standard acute, nearly aslong asthe acute keel. Calyxtoothed. Unarmed trees and shrubs.
e+« | eaves pinnate, stipulets none or small and subulate. Stamens all united into a sheath or
tube, orinto 2 half-sheaths, rarely the upper one free Pods indehisoent, usually not chambered
Inside.
O Leaflets usually alternate.
PALBEBGIA.—Podsoblongor linear, extended into aflat char tacegusor coriaceouswingall round.
DBKPAKOCABPUS—Podsreniform or moniliform, coriaceousor drupaceous, not winged.
PTEBOCABPUB.—Calyx acuteor turbiifateat base. Podsalmost orbicular or broadly oblong, intheoentreseed- bearing
and surrounded by a complete broad wing.
00 Leaflets usually opposite.
DEBRIS.—Podsflat, chartaoeous or coriaceous, at theupper suture or both sntureB extended into a narrow wing.
PONOAMIA.—Pod short, thick, coriaceous, with rounded sutur es, not winged.
e+« * | eaves pinnate, with or without stipulets. Stamens all free or scarcely united at base Pods de-
hiscent or not.
SOPHOBA.—Pods moniliform, terete or winged, usually indehiscent. Seeds without arillus. Leaves without
stipulets.
ABILIABIA.—Pods short, fleshy-coriaceous, dehiscent. Seeds with acompletearlllus L eaves with stipulets.
SUBOBD. |I. CAESALPINIEJE.—Flowers irregular, the petals often absent, imbricate in the bud with the upper petal
inside. :
* Leaves usually bipinnate. Sepals free fromthe disk. Anthersversatile. Ovary or itsstalk free.
0 Sepals much imbricate. Seeds without albumen.
X Pods not winged.
CAESALPINIA.—Pods compressed, coriaceousor thick, dehiscent or not.
XX Pods winged or wing-like extended, indehiscent.
PEL TOPHORUH.—Stigma peltate. Podsflat, themar ginswing-likeextended.
MEZONKUBUM .—Stigmaminute. Pod flat, thin, theupper margin winged.
00 Sepals valvate or slightly imbricate. Seeds with albumen.
POINCIAPA.—Pods coriaceous, rigid, flat, dehiscing. Unarmed trees.
PARRINSONIA.—Podsthin coriaceous, linear toruloseor almost moniliform, indehiscent. Armed trees.
: * * | eavespinnate. Sepalsfreefrom thedisk. Anthersusually basifix. Ovary or its stalk free.
CASSIA.—Petals5. Stamens5-10. Leavesabruptly pinnate.
e+ * Leaves simple or 2-lobed, or rarely 2-foliclate. Calyx gamosepalous, or the sepals valvate.
Ovary-stalk free or adnate to the calyx-tube. Seeds with albumen.
BAUHINIA.—L eavesor leaflets palmately nerved. Pods not winged.
o # Leaves usually abruptly pinnate, very rarely unpaired-pinnate or 1-foliolate. Sepals'free from
the disk, imbricate or valvate. Petals5, or fewer, or none. Anthers versatile. Albumen none.
Ovary-stalk adnate or not.
0 Pods coriaceous, or crustaceous, <Jry.
X Bracteoles persistent, enclosing the flower-bud.
f Petals 5, equally long, or rarely 3 equally long, and the lower 2 rudimentary.
AXHERSTIA.—Braoteoles free, spreading. Petalsunequal, thelower 2 minute and rudimentary. Of the stamens9
connate; the10th free.
11 Of the petals one large and developed, the remainder rudimentary or wanting.
MACBOLOMUM .-Bractedles free, spreading. Sepals4. Leafletsin one or several pairs.
XX Bracteoles minute or very caducous.
f Of the petals one very large or long-clawed, the othersrudimentary or wanting.
AFZBLI'A —Petal clawed. Stamens 3-8, free, with or without a few minute staminods. L eaflets in one or more pairs.
f f Petals 5, or rarely 3 or 2 of them almost equally long or wanting.
TAMAW%M tRasdpiymtid nieeoedreontary ones2.  Stamena monadelphous, 3 of them perfect. Pods
+ f't Petals none
SABACA.—Sepals4. Stamens 3-9. Leavesabruptly pinnate. Panicles Iftteral
- - 00 Pods thick, fleshy.
c:lullrrRA— SeDals 4-5 Petals 5. Stamens 10 or more. Leaflets in 1 or several palrs Flowers very- emaJI
BymoRD. HI. UmosZ!:-FLerBregate. Sepals and petals valvate and often united. Stamens definite (5 or 10)

orverynumero l’llﬁ'ﬂ- .
Acwoc . Inﬁi. Mwmg\-likomddmthnpwnm Loaves bipinnate.
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* * Stamens 10. Petals free or connate.
O Flowersin globular or pyriform heads.
FASKIA.—. Flower-heads large, the lower flowers neuter, with 10 long coloured monadelphous staminods. Pod
indehiscent, coriaceous.
XTLTA.—Flower-head small. Podselastically dehiscing, woody.
00 Flowers in spikes or racemes.
ENTADA.—Flowers sessile. Pods often very large, woody with thick sutures, the valves transversely articulate
within the sutures.
ADENANTH ERA.—Flowers shortly pedioelled. Pods thin coriaceous, elongate, turgid, inside transver sely septate be-
tween theseeds, dehiscing.
* o * Stamens indefinite, often very numerous.
ACACIA.—Stamensfreeor rarely united at the base. Podsvarious.
ALBIZZIA.—Stamensunited in atube. Podsvarious.

MILLETTIA.
* Stamens monadelphous.  Pods more or lees woody or rigidly coriaceous.  Seeds much
compressed.
0 The valves of pod flat or somewhat convex, without prominent ledges.

Young parts and leaves beneath slightly pubescent; corolla glabrous, lilac; pods appressed

PUDEIUIOUS, . . . oo M. pulchra.
Young parts slightly pubescent; corolla pubescent, lilac; podsglabrous . . . .M. Brandisiana.
Young shoots silky pubescent; corolla glabrous, white; pods thick, lenticellate-

FOUGN,. « + e et e DO M. leucantha.
Glabrous; corolla glabrous, blue; pods thick, war ted, .. ................... M. ovalifolia.

00 The valves of pod extended into promlnent ledges or wings.
Young shoots slightly pubescent; leaflets bluntish acuminate ; racemes almost glabrous,

flowers steel blue; pods sharply edged,. . . ... ... ., ....« .. ... »....M. glaucesens.
As former, but racemes pubescent, flowerswhite . ............. ... ... ... M. pubincrvis.
Shortly tomentose especially whileyoung; leaflets rounded; flowers pale blue; pods undulate
LT M. tetraptera.
* * Stamens diadelphons. Pods leathery, the valves very convex and smooth: Seeds
not compressed.
Glabrous; corollapurple, glabrous, ..........cooovoeiiieiiiri e M. ahvpurpurea.
SESBAHIA.
X Flotcers 2-3inch long.  Standard acute or bluntish*

Glabrous; flowers white, scarlet or variegated,. . ........... e 8. grandiflora.
X X Flowers lesstMn an inch long. Standard broad, more or less notched.
Glabrous; racemes drooping already from thebase, . ................... S. Aegyptiaca.

ERYTHRINA.

* Wings much longer than the calyx. Pods torose or almost nioniliform, the valves
opening at both sutures and exposing the continuous pithy chartaceous indehiscent
= endocarp enclosing the seeds.

Glabrous; leaves membranous or ohartaceous; pods glabrous, . ................ E. Indica..
* * \Wings minute, as long or shorter than the calyx. Pods follicle-like opening along
the ventral suture, continuous. Seeds free.

L eafletsglabrous, acuminate; calyx spathaoeous, . .. .................. ... E. srieta.
Leaflets more or less shortly tomentose or puberulous beneath, blunt; calyx spathaceous, 2-
0] 0o E.suberosa.

*** Wings much longer than the calyx. Pods flat, torose, opening along the sinuate
outer suture, the dorsal suture straight and prominent. Seeds free, but usually

separated by spurious spongy septa.
Glabrous, glaucous. Standard broad, notched: pods minutely greyish-velvety, E. ovalifolia.

* * % * \Wings much longer than the calyx. Podson a 1-2 inch long stalk, butea-like
dilated at base and flat, opening at both sutures bearing the 1-3 free seeds at or
towards the narrowed end.  Flowersalmost sessile.

Standard minutely velvety, keel-petals free at summit and at base, . .. ... ... E. holosericea
StandggB g?afrous keS-petals connate, obcordate and shortly acuminate |n the si'
I

A o Wi
DALBERGIA. s B, fondoa

* Stamens united in a tingle sht sheath. Flowers white.
0 Bracteoles deciduous, wanting at the time of expansion of flown,
All parts glabrous Leaflets 3-7, ailmost orbicular to oboyute, notclwd or bluut,. .D. latifolia.
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Young; shoots appressed puberulous; leaflets 7-11, more or less oblong, - notched or

DIUNE D. cultrata

0 0 Bracteoles black, short and broad, prwent during flowering.
Leaflets blunt or more or less notched with amucro, ......................... D. gfauca.
Leaflets acuminate, . .. ... Lo J). ovata.

* * Stamens united into 2 separate sheaths.  Flowers white or purple.
0 Pods velvety.

L eaves bluntish acuminate; paniclelax, puberulous; flowerspurple, . .. ... ... e..-D. cana.
0 0 Pods quite glabrous. -
+« - X Leaflets apiculate, acute or acuminate, rather large.

L eafletsretuse-apioulate; panicles lax, puberulous; flowers white or purplish, « ..D. purpurea.
Leaflets acute or shortly acuminate; panicles tomentose, conglomerate calyx glabrous;
flowerswhite, .. ... ... T D. glomeriflora.

X X Leaflets blunt or refuse, rather small.
Panicle rather lax; pedices short or very short; flower's purple P; leaves drying

DlaCK, . . o Z). nigreseens.
Panicles lax; pedicels slender; rowers white, or purplish outside, leaves not nigres-
CENt, . ottt e e e e D.paniculata.
DREPANOCARPUS.
Panicles rusty pubesoent; corolla glabrous, ripe pods thick and fleshy......... D. reniformis.
PTEROCARPUS.
Pods about an inch across, also when young almost glabrous; calyx more glabrous ; leaflets
thin chartaceous . .. ... o e p. Indicus.
Pods about 1| to 2 in. across, when young densely velvety-pubescent; calyx rusty-pubescent;
[€aflEtS COMIACBOUS,. . . - . .« oot e e e e e e e e e e e P. macrocaipus.
SERRIS. :
Only tree; leaflets almost acute with amucro, ............................. D. robusta.
TPONGAMIAG - O N LY trBe, - o oottt e P.mitis.
SOPHORA.
All parts shortly and softly pubescent. . . . . ... oo 8. tomentosa.
ARILLARIAI—Only species, ... uw.vvvv ... L A. robusta.
CAESALPIHIA., .
L eaflets unequally oblong, retuse. Seeds hardly compressed,. . .............. 2 C. sappan.
PELTOPHORUM. .
Pedicelsonly 2-3 lin. long; pods with coriaceouswings, . . . . .....;. . . . . P.ferrugineum,
POWGIANAP
Galyx smooth; petals very large, waved, usuaIIy CrHMSON, et e ee e P. regia.
PARHM SONIAI-ONlY SPECIES, .. eeeeee e s P.aculeata.
CASSIA.

* Filaments of the lower 3 stamens very long and arcuate, the others short or imperfect.
Pods terete, long, indehiscent.  Seeds horizontal, transverse.
0 Racemes drooping, during flowering destitute of bracts.
All fullgrown parts glabrous ; flowers yellow, ..o >C. Fistula.

00 Racemes more or less erect the bracts persistent.  Flowers pale or intensely
pink-coloured. (Longer filaments node-like thickened at middle.)

Leaflets shortly acuminate...........couoenieii e e yG. nodosa.
L eaflets pubescent, retuseor blunt, . ........ ... C renigera.
=% Perfect anthers 7 or 10, opening by terminal pores or dlits. Pods compressed or

more or lessterete, opening along theone or both sutures.
0 Pods compressed and often flat, not elastically opening. Seeds with a filiform

funicle.
R”um..um sn partsglabrous, *ee .. ...l S e C. Siamea.
part”pubescent; stipuleslarge, lunate-reniform, rather persistent. .......... C- auriculata.
AH partspubesoent; stipules deciduous, . . ... ... o C Timoriens's.

BAUHINIA.
* Calyx spathaceous. Stamens 10, 7 or more of them sterile.
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Y oung shoots pubescent; leaves puberulous; pods almost sessile, . .. ... ... B. brdchycarpa.
Y oung shoots puberulous, leaves glabrous; pods long-stalked, ......... e...*!?. variegata.
* * Calyx valvate, with the segments reflexed and free, or only dlightly cohering.

X Stamens 10, 5 or more of them sterile.  Calyx in bud angular.
Leaves glabrous; flovVerswhiteor purple, the broader petal usually yellow at base,!?, purpurea.

Leaves velvety; flower yellow, turningorange, . .. ..........coioienenon.. B. elongata.
X X All the 10 stamensfertile.  Style very short or wanting, the stigma peltate.
.Flowers small.
0 Calyx spathaceous.
Yodhg shoots and underside of young leaves pubescent .................... B. racemosa*
0 0 Calyx valvate, with the segments or lobes all free.
Glabrous, . ..o B. Malabarica.
AMHERSTIA-ONlYSPECIES, - . < oot et e P Anobilis.
AFZELIA,
Inflorescence and calyx puberulous pods J—1 ft. long, woody; leaves usually blunt-
L et e e e e e e e A. bijuga.
Ianorescence and calyx smooth; pod 34. in. long, thin ooriaceous; leaves emar-
gnate, .................. A e e e A. retusa.
TAMARIHOUSONIY SPECIES,. . . . . et e T. Indica.
SARACA.-Only species, ......cvvvvnnn.. e e S. Indica.
CYNOHETRA. '
Flowersin short umbel-like puberulousracemes; ovary villous, ..e*e«.. . . . . C. ramiflora

Flowersin longer or shorter bracted racemes; pedicels glabrous or puberulous,. .0. cauliflora.
ACROCARPUS.

Petals green, 34 lin. long; pods 17-18-seeded,,..:,, . . e . A. combretiflorus.
Petals dirty purple or brown, 2 lin. long; pods 8-12 seeded .................. A. grandist
PARKIA.

X Receptacle irregular.
Leaflets only £ inch long, quite smooth, 1- nerved with a lateral basal nerve ; calyx-lobes short,
rounded, . ... R L L L P. h|ophyIIa
X X Receptacle regular.
0 Calyx-lobes obovaie-cuneate.
Leaflets 1 inch long, pubescent beneath, penni-nerved,.......o  sse.. .. ... ... P. insignis.
0 0 Calyx-lobes short, rounded.

Leaflets |-J inch long, . sparingly .pubesoent beneath, l-nervéd  without lateral

CNBIVES, o it e e D P. RoxburghiL
Mi* -0NlY E0ES, .o v e i e e e e X. dolabriformis.
ADENANTHERA-ONlY SPECIES, - .-+ eeeeeeeeeee e m - - - Apavonina.
ACACIA.

(Trees, branches aimed only with paired stipulary or infra-stipulary spines).

X Flowers in globular heads.
0 PodS thiCk ... »A. Farnesiana.
0 0 Pods flat, dry.

Bark whitish; flower-heads arranged interminal more or less ample panicles,...4. leucophloea.
X X Flowers in spikes.”

Spikes white, tomentose; young leaves greyish pubescent; bark white,................ ,A. Suma.
Spikesyellow, glabrous or pubescent; leavesglabrousor nearly so; bark dark-brown,-4«CafccAwi

ALBZZIA
Pods very flatjnd straight, the sutures dightly raised; seeds free without pulp.
X Pinnae numerous, 10-18; leaflets linear, 1-6 lin. long, in very nut

pairs.
0 Lf.afleU bluntish, the nerve central or nearly so.
Leaflets glabrous ; flower-headssmall, in terminal panicles, ............. A myriophylla,

OO Leaflets more or Iess acute, the nerve marginal or nearly S0.

Btipules very hl'S' 9 ﬂl 1 parts more or less Bhortl
" cordlla nearl)y4t mes Ibnger thin th calyx ..... D, Z%beeﬁﬁﬁm
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Stipulesnoneor obsolete; flowersunknown; full-grown partsglabrous or nearly so, A. elegans.’
X x Pinnaein 2-6 pairs, leaflets ovate to oblong, £-1Jin. long, in several

pairs.
0 Leaflets sessile.
Flowers small, calyx minute, oorollaH lin. long,...............ccooioiiiiinn, A. odoratissma.
Flowersrather conspicuous; calyx 1J lin. long, corolla4 lin. long,.................... A. Lebbek.
0 O Leaflets on short petiohles, . ........................... A. procera.
XXX Pinnaein a single pair; leaflets few only, largey acuminate.
All parts glabrous; pods broad, very flat +.A. lucida.
* * Pods circinately or screw-like twisted or curved, the seeds often imbedded in a spongy

pulp.
X Unarmed. Seeds without pulp or arillus.
0 Flowers pedicelled, in head-like umbels or racemes.
f Branchlets terete.
Leaves with a single pair of pinnae ; leafletsin 2-3 pairs, smooth and glossy; seedbearing
lobes of pod about an inch broad and long,.................... P e A. Jiringa*
f f. Branchlets sharply angular.
L eaves with about 12 pairs of pinnae ; leafletsin 4-8 pairs while young (along with all softer
parts) shortly and softly pubescent, acuminate,..................ooovevveiinnn... A. angulata.
0 O Flowers sessile, in small heads.

Leaves with a single pair of pinnae; leaflets in 3 or 2 pairs, amost glabrous, glaucous

DENEALN,. .. e A. glomeriflora.
X X Stipules all or some of them spiny-indurated. Seeds with a fleshy white,
arillus. .
Flower-heads small, sessile or nearly so,................ e e A. dulcis.
BOSACEM.
Conspectusof genera,

* Ovary superior. Ripe carpels not enclosed in the calyx-tube, (Fruit a drupe)
. X Flowers usually not symmetrical. Style basilar. Ovules 2, ascending  Radicle inferior.
PAEINAEIUM .—Petals 5 or 4 Stamens perigynous with filiform filaments and small anthers. Ovary and drupe 2*
celled. '
% X Flowers symmetrical. Style nearly ferminal. Ovules 2, suspended, Radicle superior.
PBUNUS—Calyx B-lobed. Petals §, ususlly conapioncns. Drope atraight with a bony patamen.
PYGEUM —Caljx 5:15-toothed. Petals 5-10, minata, or none. Drupe often transversely oblong, sorigescus.
* * Ovary inferior or enclosed in the calyx-tube. Ripe carpels within the persistent oaly*-tube and
forming a compound fruit.
X Carpedsmany, 1-ovuled. Achens dry, enclosed in the fleshy calyx-tube.
ROSA.—Only genus.
X X Carpds 1-5, with 2 ovules in each. Fruit an applewith a 2-5-celled putamen, or an 1-5
pyrenous drupe or berry.
PIRUS—Calyx-limb deciduous or persistent. Ovary and fruit 2-5-celled, the cells separate, the endocarp usually
cartilaginous. Leaves deciduous.
EEIOBOTRYA.—Calyx-limb persistent. Ovary and berry 1-5-oelled, the endocarp add septa thin. Leaves ever-

green.
PARINARIUH.-ONIY SPECIES, .ovv et eeeeeeeeeetee e e e ee e e e e e e -P. Sumatranum.
PRUHUS-Only species................ PP -P. Javanica.
Ovary and underside of leaves more or less tawny-villatis,.......................... P. arboreum.

Ovary glabrous or sparingly hirsute. m .
All parts fflabrous; nerves and veins conspicuous, Immersed; leaves almost ru-

9 @), o ot « .P.acuminatum.
08 iiiiiieiieiiieitettattatatscratsttetsetasessennanaanas
YoungerVranchlets, petioles and leaves beneath pubescent; nerves and veins thin, little
VIS Dl L P.latifotium.
PIRDS, ) . . ;
Flowers and fruits on dender 1-2 in. long pedicels, ..., P. Pashia.
(Flowers and) fruits on very short thick pedicels, ..., P. granulosa.
EHOBOTRYA.

X Leaves entire.
Note: 1 = A. lebbekoides of App. A.
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Calyx and inflorescence puberulous; berriesthesizeof apea........ oossenes E. Notoniana.

Inflorescence glabrous; fruit an apple of thesize of a bullet,....................... E. macrocarpa.
X x Leaves coarsely crenate-serrate; inflorescence rusty tcoolly-tomeniose.

Leaves glabrous; calyx about alinelong,...........oeevviviveiniiiniiiiiecieeee 2?. tinctoria.

L eaves woolly tomentose beneath; calyx 3-4-lin. long,.............ccooeoeiiiiiiiinnnn. E. Japonica.

EAMAMELIDEJS.

Conspectus of genera.

BUCKLANDIA.—Flowers polygamous. Male flowerswith linear petals. Evergreen trees.
ALTINGIA.—Flower-heads 1-bracted. Flowersunisexual. Petalsnone. Deciduoustrees.

BUCKLANDIA.-ONIY SPECIES, -+ e e ettt e et et e e e e e e e eea e e B.populnea.
ALTINSAI—ONNY SPECIES, ..ot eeeeeeeeeeeeeaeeee A. exceha.

'REIZOPHOBEM.
Conspectus of genera,

* Ovary inferior. Stylesingle. Seeds without albumen, germinating while s'rrII on the tree, the thick
radicle enlarging rapidly and protruding to a great length from the summit of the capsule.
BHIZOFHOSA —Calyx 4-cleft. Petals entire. Ovary 2-celled.
CBRIOPS—Calyx 5-6-oleft. Petalsemarginate, appendaged. Ovary 3-celled.
KANDBLIA.—Calyx 5-6-clefb. Petalslacerate. Ovary 1-cdled, with 6 ovulesin each cell.
BBUGUIBBA.—Calyx 8-14-cleft. Petals 2 cleft, appendaged. Ovary 2-4-celled, with a solitary ovulein each cell.
* * Ovary inferior, nearly superior or free. Stylesingle. Embryo immersed in a fleshy albumen, the
seeds not germinating, until shed.
CABALLIA.—Calyx bell-shaped beyond theinferior ovary thelobesshort erect. Stamens 10-16. Flowers cymose.

RHIZOPHORA.

Flowers pedicelled, petalsvillousalongthemargins .. .................... B. mucronata.

Flowers sessile, petals glabrous, .........oveeeeieeeiieee e, B. conjugata

CERIOPS. '

Flowers forming compact cymeson very short peduncles; petals setose, ciliate towards
0L PP PUPT C* Boxburghiana.

Flowersin rather loose cymes; petalstermrnated by 2 or-3 olavate appendages, C. Candolleana.
BRUBUIERA.
* Flowers small; calyx-tube nearly clavate, the limb 8-cleft. Petals 8.
Calyx-tube at base tapering, ribbed, with the lobes very short and rigid.......... B.parviftora.
Calyx-tubeblunt at base, not ribbed, the lobes nearly as long as the tube, B. caryophylloides.
** Flowers rather large; calyx-tube almost campanulate, the limb 10-14-cfc/fc

PEEAlS 10-14,...ceiiiiii e B. gymnorhiza.
GARALLIA.
Leaves usually entire; petals not embracing the filaments,....uee: C. integerrima.
Leaves serrulate ; petals embracing HEM BBETACEM L 0[S 0 S—— C. lancecefalia.
Conspectus of genera.
« Stamens without glands at base; anthers opening byjslits. Ovules 2 or more. Flowers in racemes
spikes or heads, *

0 Calyx-limb caducous.
X Calyx-tube short, constricted but not produced beyond the ovary.
TERMINALIA.—NO petals. Stamens inflexed. Usually trees. Flowers spicate.
COMBEBTUM ,—Petalsvery rarely wanting. Stamensstraight. Usually climbers. Flowersusually racemose,
X X Calyx-tube long produced beyond the ovary.
AwoGBissus-"Calyx-tube 2-winged at base. Stamens 10, exserted. Leaves alternate. Flowersin dense heads
0 0 Calyx-limb persistent.
LUJINITZBRA.—Calyx-tube elongate, narrowed above the ovary. Stamens5or. 10. exserted. Leav&e alternats,
Flowgrs racemose.
« » Stamens alternating with asmany glands or staminodes ; anthers opening by a slit alonr th |nna'.
edge or by 2-valves. Ovules solitary. Flowersin cymes.
G y ROCARPUS—Calyx-lobesimbriate, 2 of them persistent and much enlarging. Fruit 2-winged at apes.
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TERMRALIA,
* Fruit afleshy drupe, with a.bony putamen, compressed or obsoletely angldar
O Inflorescence quiteglabrous.
All parts quite glabrous; petioles'very short; racemes simple; drupes compresﬁed,’?l. Catappa.
As former, but drupesobsoletely 5-angular, red inside,............. O Zprocera,
00 Inflorescence puberulous or tomentose.
Leaf-buds rusty villous; leaves oboyate petioles 2-3 in. long; drup& obovate, usually

. silky pubescent,. . T. JBellerica.
Y oung shoots and underside of short- petloled obIong leaves rusty VI||0US ovary villous;
drupesoval, glabrous, . . . ..ot T. Chebula.
As former, but ovary quite glabrous, the flowersand fruits muoh smaller, . . . .. T. tomentella.
Very young shoots rusty-villous; leaves smooth, on short petioles, acuminate. Drupes
oblong-lanceolate, obsoletely 5-cornered,. . . ........ ... . T. citrina.

** Fruit a dry'nut with a chartaceous or fibrous-coriaceous pericarps compressed or
3-5-cornered, 1-5-tmnged.

0 Nuts usually S-cornered, the angles expanded into 2 equal, or 1-3 unequal

wings.

All parts glabrous; leavesobovate, petiole 2-3 in. long; nut 2-winged, about 3—3f in.
20 0 T. bialata.

As former, leaves Smalle and shorter petioled; nuts 2-winged, only \—f in.
ACTOSS, « - v v e et e et e e e T.pyrifolia.

0 O Nuts 4-or 5-cornered, all angles equally produced into wings.
All parts more or less greyish tomentose; leaves prominently net-veined ; petioles short, with

2 stalked turbinate glands, . ............ . T. alata.
All parts glabrous; net-veination of leaves not prominent; petioles short, with 2, stalked
turbinate glands; infloresoenoe glabrous to almost tomentose,. . ... ....... T. crenulata.
COMBRETUM.
Flowers 5-merous; petals none; calyx infundibuliform-oupshaped infloresoenoe greyish
velvety, . ......... e essee soqwen& apetalum.
MOBEISSUS. ]
Leaves obovate, retuse or blunt, glabrous; flower-heads several together on branched
PEAUNCIES, . . . oo A. latifolius.
Leaves acuminate, at least while young pubescent; f!ower-headssolitary, .., A. acuminatus.
[UMNITZERA.
Flowers white; stamens 10, about aslong asthepetals. ... ..............L. racemosa
Flowers crimson, stamens 5 or 10, twice aslong asthe; petals, ... ............ L. coccineai
fIYROCARPUSI-ONIY SPECIES, . . . v evv e et ettt e et Q. Jacquini.
MYRTACEZ2E.
Conspectusof genera.

« Fruit a capsule, opening at top into as many valves as cellsto the ovary, very rarely indehisoent.
MELALEUCA —Stamens united in 5 free phalanges alter nating with the petals. Flowersin heads or spikes.
TEISTANIA.—Stamensunited in 5 £ndlesoppositeto the petals. Flowersin cymes.

« * Fruit an indehiscent berry or rarely a drupe. L eaves opposite, dotted.

0 Calyx-limb closed or almost imbricate-lobed in bud, inthe expanded flower deeper valvately
divided.
PSDHIM —Ovary 2- or more-celled. Ovules in many series. Embryo circinate.
~ 0 0 Calyx-limb 4-or 6-lobed in bud, closed, in expanding often falling off in an entire oalyptra.

NELITBIS.—Ovary 6- or rarely 4-celled, with 2 to 6-ovulesin each cell Embryo long and narrow, curved circular or

spiral, with small cotyledons.
EUGEN|A—Ovary 2. or 3-oelled, with several ovulesin each cell, without spurious dissepiments. Embryo thick and

fleshy, either indivisible or with 2 thick fleshy cotyledons and a short radicle.

« * « Fruit woody, fibrous or fleshy, indehiscent. Leaves alternate, not dotted.
BAMINOTONIA.—Stamensall perfect. Fruit angular, fibrous, 1-seeded.

CARETA.—OQuter or inner stameu, or both, without anthers. Fruit ovoid or globular, fleshy, W|th several seedi

imbedded in pulp.

SEL L EOC»-K)NlY SPECIES, « v v vttt e et e M. leucadendroH.

TRISTANIA. -
0 Cahjx-lobcs blunt or nearly so.
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Leaves sessile or nearly so, rigidly ooriaceous, glossy on both S|des flowers sessile or nearly

so; cayx about 3lin. across, ... ... T. affinis.
Leaves petloled thin coriaceous, opaque beneath; flowers pedlcelled calyx only 1£ lin.

across; capsuleexserted,, .. ..., .. . T.Bimanka.

00 Calyx- Iob%wbulateracumlnate.

Capwlehardlyexserted,....._____________________ _______________________ T.OriffitAii.
PBIDIUM —Only species, . ... ... . ... P.Quajava.
HELITRIB-Only species, . ... ... .. .. .: S L N. pahiculata.
EUGENIA,

* Calyx smooth iriside, without ah intra-staminal thickened rin(f;; flowers usually
small, the calyx-limb often obsolete and turning truncate after flowering. Berries
often maII globular to ovoid, more or less sappy, 1- rarely 2-seeded.

0 Calyx elongate or shorter, more o less obversely conical.
X Flowers in simple or almost simple axillary racemes. Berries ovoid.

Calyx very elongate.
Calyx tubular-narrowed, 1—Jin. long, the lobes broad and rounded $ berry about an in. long
ovoid-oblong, crowned with the cayx-lobes, ... ... ... .. ... ] >..E. ckviflora.
Calyx clavate, &7 in. long, the limb truncate ; berry clavateoblong, only | in. long;
crowned with the cup-shaped trunoate calyx- limb, . vl - \E. leptantha.
X X Flowersin more or less corymb Ilke axdlary and termlnal panicles
Calyx shorter.
+ Calyx contracted in a pedlcel -like base.
Calyx smooth ; leaves somewhat glaucous beneath; berries black, . .. ... ... ... E. grata.

Calyx in a dried state granular-rough; berries white; leaves rather glossy bene*E.Zej/lanica,
+ + Calyx sessile, not pedicel-like narrowed. Flowers in terminal (and
sometimes also axillary) corymb-like panicles.

Leaves more or less linear, netveined between the remote indistinct irregular lateral nerves;
ashrub, . o E. contracta.
Leaves moreor less obIong, somewhat glaucescent beneath, not net-veined between the
approximate parallel lateral nerves. A tree, ot . E. bmeteolata,
00 Calyx hemispherical to funnel- shaped s&&ale or pedlcel I|ke contracted at
base.

X Leaves usually opaque; ordinarily green, the lateral nerves more or less
distant, somewhat Irregular and netveined between. - Inflorescence usually

|ateral from the older branches. '

+ Calyx sessile, without a pedicel-like tapering base.
f Leavesnot glaucous beneath.
Petiole |—1 in. long ; leaves not decurrent, broader; flowers more than 3 together; panicle
longer peduncled, the last rarnlflcallons very sot . <E. opercukta.
As former but leaves more obovate ; panicle very short peduncled or amost sessle, more

lax ; flowers often by threes, ... .. .. R . E. obovafa.
Leaves acuminate deourrent in a short petiole, more acuminate, .. ... .. ... | E. Paniala.

t+Leaves glaucousor glaucescent beneath. ~
Eranchlets terete or nearly so; panicles more or less peduncled; calyx-lobes obsolete, soon

truncate, ... ... ... ] E.cinerea.
As former but calyx-lobes rotundate, nearly £inchlong, . .......... ... ... E. praecox.
Brauchlets (often wingedly) 4-cornered; panioles short, sessile, ... ... ... .| E, tetragona.

+ + Calyx narrowed in a longer or shorter pedicel-like base; panicles
short, sessileor nearly so, usually branched already from the base.
+ Lobes of calyx-limb distinct, up to J lin. long.

Jranchlets brownish ; cyme-like panioles slender, short, ............. .. ... E. ceraspides®
t[} Lobes ofealyx-limb obsolete, soon truncate. )
Branchlets greyish; panicles cyme-like, short, .. ... ... £ balsamea

X X Leavesusually glossy, often drying blackish or brotmish, the IateraJ nends
all thin and vein-like, more or less narrowly pavallel* rvnning.
+ Calyx narrowed in alonger or shorter pedicel-like base.
t Inflorescencelateral fromtheolder branchlets.
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. Calyx aline long, amost sessile ; ramifications of panicle sharply 4-cornered, berries ovoid,
the size of a pea ; branchletsbrownish, .................... . E.fniticosa.

Calyx 2 lin. long, tapering in a thick pedicel-like base ; ramifications of the panicle obsoletely
4-cornered; berries ovoid-oblong, | inch long ; branchlets white, . . . . .. ,2?. Jambolana.

lllnfloreﬂ:ence terminal {and often.on the same branch also
.. > axillary).
A Branchlets brown.
Il Leaves bllintish acuminate to blunt.
.Leaves thin corlaceoua the lateral nerves thin but distinct; petiole 3 I|n long,

Sl N Er - L e e E. cymosa.
Leaves f|rme corlaceous, the lateral nerves obsolete; petiole thick, not above a line
long, C 8 s E.myrtifolia.

|| i Leaves long and sharply acuminate.
L eavesalmost chartaoeous palecoloured beneath; petiole about 2 lin. long,!?, acummaﬂsama
A A Branchlets white.
-Leaves bluntish acuminate, almost chartaoeous, elegantly transversely veined, ». ¢ .2?. venusta.
: + + Calyx not or almost not contracted at the base, sessile.
f Branchlets white. ~ Leaves drying black or reddish.
" Leaves chartaceous ; calyx-lobes about a line long; petals2 lin. long or longer; filaments 4-5

N JONG, o E. rttbens.
Leaves of a thicker texture, the lateral nerves strong and promlnent calyx-lobes and petals
shorter; filaments 2-3 lin. long; berries obovoid,. .. ........ ... ... ..... E. Thumra.

11 Branchlets red-brown. Leaves drymg blackish- or reddish.

Habit of former, but lateral nerves thin and vein-like; berries aimost globular, the size of a
largecherry,. ... D e E.oblata.

* * Calyx usually with circular or “-angular intra-staminal ring or the stamens on the
thickened ring itself; flowers often conspicuous; calyx-limb conspicuously \-lobed,
the lobes persistent. Berries usually large, more or less turbinate or ovoid, t/ie
endocarp thick, fleshy. Seeds large.

0 Calyx-lobes in ftuit spreading.
X Calyx lessthan J an in. long.
* "+ Flowers sessile. )
t Leaves firmly coriaceous, glossy, the lateral nerves thing parallel.
Flowersin terminal and often also in axil!arypanicles.

Leaves 5-6 in. long, blunt or nearly so; panicle corymb-like, peduncled; berry obovoid-pear-

shaped, about an in. [ONg,. . .... oo e E. grandis.
Leaves only 2-3 in. long, decurrent at base, bluntish apiculate, .. ........... E. lepidocarpa.
L eaves cuneate at base; flowersin sessile reduced cluster-like panicles; ramifications very
short and thick, joint-like,. . ........ oo E. pachyphylla.

f f Leaves coriaceous, opaque, the lateral nerves curved and distant.
Leaves long-petioled; panicle terminal, corymb-like,..oc. ... ... ... .. ... «... 2?. tridtis.
+ "Flowers pedicelled. Leaves more or less chartaceous the lateral

nervescurved.

Flowersin axillary and terminal panicles; calyx-base thick, pedioel-like, the true pedicel
veryshortor almostnone, . ....eovoviie i e, E. lanceaefolia.
Flowers in simple dender lateral or axHIary racemes, calyx-base filiform and pedioel-like;
pedicelsfiliform,long, . ....... .. E. cerasflora

X X Calyx an in. long or longer.

Leaves large, almost sessile, cordate a" rounded at base; corymbs lateral and
terminal, . . . . Koo ooeee AP L E.formosa.

0 0 Calyx-lobes in fruit incurved or inflexed.
* Flowers sessile or nearly so.
Leaves cordate or rounded at ‘base, the petiole very short and thick, corymbs

1

Leaves sessile with a cordate base, blunt; branchlets white, terete; corymbs small,
Jateral. . <E.amplexicaulis.
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L eaves petioled, acuminate at both ends; panicles cluster-like reduced, lateral, E. Malaccensk.
X X Flowers truly or spuriously pedicelled.
+ Leaves whorkd by threes, narrow, obtuse at base.
_Leaveslinear-lanoeolate, almost sessile or very shortly petioled; petals 4-16, « ¢ E. polypetala.

+ + Leaves opposite.
t Leaves rounded at base.  Fruits obvemly turbinate, waxy, white
or rose-coloured.

Branchlets usually 4-cornered and often wmgedly so, whiteor pale-ooloured; leaves acumi-
nate, the marginal nerves as strong as the nerves themselves, eessee . . . . . .27 aquea.

Branchletsterete, brown; leaves bluntish, the marginal nerve faint, eeeees ee*E_ Javanica.
f f Leaves acute at base, narrow, petloled

Berries almost globular 6r ovoid, dull-yellow, ............ ... ... ... .. ..., E. Jambos.

BARRINGTONIA.

’ * Calyx in bud closed, entire, valvately rupturing in 2*4 lobes. Flowers pedicelled.

X Fruit with appendages, angular.
Flowers about 3in. in dlameter or larger, |n corymb-like short erect racemes; leaves entire,
sessle . .B. Asatica.

Flowers about an in. in dlameter in Iong sJender pendulousracemes leaves orenulate very
ShOrt PELioled, . . .. e B. racemosa.
X X Fruit conically pyramidal, with short wing-like appendages at the base.
Leaves crenulate; racemes rather erect, puberulous, ....................... B. conoidea.
* *.Calyx already in bud 3-4-cfcffc, thelobesimbricate.
X Flower pedicelled; rachis of raceme dender; fruits sharply 4- ornered
Glabrous or slightly pub@cent flowers red, rather small; leaves crenulate, short-
petioled, . . ... B. acutangula.
X X FIowerssessHe the rachis of the raceme very thick and almost fleshy.
+ Calyx- tubevvlnged fruit narromy winged along the corners.

Leaves blunt or acute at the base, not deourrent; calyx-lobes rounded, 2 lin. long,2?. angusta.
L eaves long-decurrent and acuminate at the base; calyx-lobes 3-angular-ovate, more or less

acute, more than 3lin. long,. . ... ... S ..B. pterocarpa.
+ + Calyx-tube angular, notvvmged (fruit unknown)

L eaves entire, elongate, Iong petloled ............................ eee.-#. macrostachya.
GAREYA.

X Flowerson long pedicels. .
TJndershrub ; berry only an in. thick ; seedsabout 3lin.long, ............. C. herbacea

X X Flowerssessile. Trees.
Petals blunt or rounded at apex, oonoave. Ovulesin 2rowsin each cell, ....... C. arborea.
Petals acute, the bordersrevolute ; ovulesin6rowsin eachcell,. . .......... C. sphaerica.
PLMCHONMI-Only SPECIES, .. vt e ee e e e e P. valida*

MELASTOMACEM
Conspectusof genera.

* Anthew openfng by 1 or 2 apical pores.
MELASTOKA.—Ovary adnatetothecalyx. Anthersunequal, 10-14. Fruit aberry.
* * Anthers opening by longitudinal dlits. .
MEXBCYLON.—Anthers 8. Ovary 1-celled, the placenta oentral and free Berry 1-seeded.

KLASTOMA. o
L eaves more or less adpressed bristly-hairy or pubescent, calyx covered with closely appressed
chaffy scale-like bnstl&s of Llin.length, .. .......... S if, normale
MEMECYLON. '
* Calyx radiately nerved within, the nerves raised and lamellate likethe gills of a
mushroom.
0 Leaves more or, Ie$th|ck coriaceous without visible lateral veins.
t Leaves with cordate or rounded base, sessile or on very short thick
petioles. Flowers conspicuous. Branchlets terete. |
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Cymes and pedicels very short and robust; berries ovoid-oblong, rather lar ge,.. Jif. coeruleum.
Cymeslax peduncled, rather slender; ped|ce|sslendef 2-3lin.long, . ... ... M. puhhrum.
" f | Leavespetioled, moreor less tapering at base, when rounded con-

traded in a moderately long petiole.
A Branchlets terete without or only with very faintly faised lines.
Flowers small, calyx ttp to . a line in diameter, smooth, not

tubercled.
Leaves rounded at base, smooth and shining ; petiole 34 lin. Iong pedicds 2-3lin. long,
cymes simple or compound, peduncled. . .. - . M. edule
L eaves attenuate at base, sharply acuminate ; pedlcels 1- 1J I|n Iong, umbel like cymes short-
peduncled,. . ... ... M. plebgjum.
Leaves attenuate at base, very acuminate, glossy; petiole 1-2 lin. long; pedicels hardly
alinelong, thick; cymes very short, almost sessile, . . ............... M. laeJgatum.

A A Branchlets more or less terete, marked with 4 blunt lines.
Calyx about 1j lin. wide.

Pedicels thick and short; calyx undulate-truncate with a hamspherlcal tubercled base, leaves
bluntish or retuse, shortly acuminate, . . ... . M. punctatum.

A A A Branchlets”-angular or almost’\—wmged

As former, but calyx-base smooth ; cymes short-pedunoled or almost sessile ; leaves
turning dark-coloured in drying,. .. ........ ... ... . . , M. scutcllatum.
Cymes rather short peduncled ; leaves 3-4 in. long, turning yellowish in drying, M. elegans.
Calyx about | lin. wide, sharply 4-toothed; leaves only J-1J lin. long, pedicels about a line
long ; cymes small, poor, almost sessile,. .. ........... . L M, pauciflorum.

0 0 Leaves thin coriaceous, with the lateral nervesand often also the veins more or
lessconspicuous, thenervesarcuate-anastomosing towardsthe margins.

Umbellets in thyrsoid cymes, pedicels 1-2 lin. long ; calyx §lin. wide, the limb sinuate-4-
CoaAangular, . M. Orifflthianum.
As former, but pedicels more dender ; cymes simple ; oalyx 1-1J lin. wide, . .M. celastrinum.

* * Calyx not radiate-lamellate veined within, or the nervesvery faint.

Leaves sessile or nearly so, turning yellowish and opaque in drying; cymes sessile, umbel—
like; oalyx conspicuoudy 4-toothed,. . ........ >N yeesM. umbellatum.

LYTHRARIEZ2E.
Conspectusof genera.

* Ovary 'superior.
O Leaves blackish-dotted beneath. '
WOODFORDIA.—Calyx tubular, curved. Stamensdeclinate, inserted at the base of the calyx-tube. Capsuleelongate
sessile.  Seeds pilose.
00 Leaves without or with pellucid dots beneath.
% Ovary and capsule totally enclosed in the calyx-tube.
PEMPHIS—Calyx 12-toothed, ribbed. Petals6. Stamenstwice asmaay. Capsule 1-celled, transversely oironmsgss.
% >C Capsule more or less protruding from the calyx-tube.
LAWAMONIA.—Calyx 4-parted. Petals4. Stamenstwice as many. Capsule globular, 4-celled, irregularly burstmg
CEYPTERONIA.—Calyx 4-5-cleft. Petalsnone. Stamens4-5. Capsule 2-celled, 2-valved. Seeds minute.
LAOEBSTROEHIA —Calyx campannlate, 4-6-occasionally 7-cleft. Petals4-6,.or none. Stamens indefinite. Capsule
: 3-6-celled and valved. teds large, expanded in a lateral wing.
DUABANGA —Calyx spreading, 4-7?parted, the segments thick. Petals 4-7. Stamensindefinite, in a single row.
CapBule 4-8-celled and valved. Seeds appendaged on both ends, scobiform.
S:)NNEBATIA—Cdyx campanulate 4.8-lobed. Petals 4r8, or none. Stamens indefinite. Berry many-celled.

P{( g.-; ﬂuck_ Petals 5-7. Stamens indefinite. ‘Ovary many-celled, the cells superposed in 2
rows Seeds with a pulpy testa. . )

WOODFORDIA— Only speues ............................................ W.fruticosa.
UWSONIA--ONTY SPECIES . . ottt e e e e L. inermis
CRYPTERONIA.

Flowering calyx about £ lin. wide; leaves usually puberulous beneath ........ G. pubwcens
Flowering calyx about 1-11 lin. wide ; leaves quite glabrous,. . .......... e...C. pahiculata.
LAGERSTROEMIA.

* Calyx terete, wit/tout ribs or furrows.
0 Calyx and all other parts glabrous.
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L eaves whitish-glaucous beneath ; flowershardly £ an inch in diameter, . . . . . L. parviflora.

Leaves uniformity green; flowers1£-2in. in diameter, . .................... mk. Indica.
0 0 Calyx and inflorescence covered with a rusty-coloured tomentum. '

Flowers almost racemose, in panicles; calyx |-§ shorter than the capsule, ... .L. calyculata.

" ** Calyx furrowed” plicate-sulcate or angular, with the angles acute or almost winged,
0 Ribs or angles « twice as many as calyx-lobes, the alternating shorter ones
terminating at the sinuses of the lobes, the others running throughout the lobes.
% Calyx and inflorescence covered with a rusty-coloured, tawny or white
floccose tomentum; calyx-lobes terminating in a subulate or short mucro.
Fullgrown leaves glabrous, acuminate ; tomentum rusty coloured ; petals on short daws,

NOtfringed, . ... o L floribunda.
Adult leaves puberulous beneath, acuminate; tomentum whitish or yellowish ; petals on long
dender claws, ciliolate, .. ... L. tomentosa.
As former; leaves mucronate or acute; flowers twice as large ; petals conspicuously
fringed, .. .......... ... e e e e L. Londonu

X X Calyx and inflorescence pruinose or minutely whitish or greyish puberu-
lous. All other parts glabrous.

L eaves whitish glaucous beneath ; calyx 10-12-anglecL the angles aclte, . . . . . L. hypoleuca.
Leaves green; calyx plicately-sulcate, the ribs very blunt and broader than the
fUPTOWS, « . o L flosreginae.
Leavesgreen ; calyx longitudinally-furrowed without rbS,....cooceen... L. macrocarpa,
0 0 Angles of calyx as many as lobes, alternating with the lobes, the latter
without ribs.
All softer parts ailmost greyish from short soft pubescence angles of calyx almost winged;
petalsnone, ........... e G e L. villosa.
BIMBANBA.-Only species, .. .................. [P S D. grandiflora.
SONNERATIA.
* Stigma funnel-shaped-capitate, small. Calyx 6-8-lobed.
0 Petals present.
L eaves obovate, broad ; petals linear-lanceolate, dark-purple; calyx terete. . . . .. .. S. acida.
0 0 No petals.
Calyx in bud €dliptioally oblong, acute, thetubein bud obsoletely, afterwards strongly, 6-8-
angled, . .. 8. aba.
Calyx in bud ovoid, obtuse, thetuberemalnlng terete, ... & GriffithikK
* * Stigma large, marly 3 Irh. in diameter, conically umbrella-like. Calyx Globed,
terete.
Leaves oblongto lanceolate ; nopetals, .. ... S. apetato.
PUHIM-Only species, . ............. e e P. Granatwn.
SAMYBACEJE,

Conspectusof genera.

*Petalsnone Stamens 6-30, in a single row, often alternating with . man

WS SK AMZZAJALFM wky ¥ A% L23T5 R o gb fp S,

e \
PO:II::E::I& Stamens & many aa petels singly or, if morepolleoted 4 *oaddfy <Klys* ©

HOIUUVM —Petals uimany as sepas. Oraiy more or less adnate to the calyx and inferior.

g Ae,
* Filaments very dender, many times longer than the anthers.
X Stamens and taminodes 8 each, distinctly inserted.
All P:lh g;?:;:om j leaves ml] orenate ; flowers about2 lin; indiameteri pedicel8 and
Young ahootl, ealy:
pubernlous ; flc L

% % Stamens and staminodes 8 each,
disk rouad the ovary. lmted “t the base and f“""“w 4 broad
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All parts, also the flowersand pedi'cels more or lesstomentose or puberulous, .,C. tomentosa.
* * Eilaments short, only as long asthe anthers.

All parts, also theflowersand pedioels more or less tomentose or puberulous, ....C. Vareca.

HOMALIUM.
* Stamens solitary and opposite the petals.
0 Flowers about 2 lines in diameter.

Ovaty vyillous; leaves coriaceous, tomentose or puberulous beneath; flowers tomentose,

sessile ; racemesrobust, tOmMentose, , - . - s e M. tomentosum.
Ovary VI||OUS leaves thin chartaceous pub&cent along the nerves; flowers tomentose,
shortly pedloelled racemes pubescent, dender,. . .. ... .. ... ... H. Griffithianum.
0 0 Flotvers about a line in diameter. '
All parts also the inflorescences quite glabrous, .. .. ................... H. tninutiflorum.
* * Stamens by 2 or more opposite to the petals.
Ovary glabrous. All parts quite glabrous; racemes dender, glabrous, . . . . . .. S./oetidum.
PA8SIFLORACJEJS.
Conspectusof genera.

CAEICA.—Flowers unisexual, or polygamous, the male and female perianthsdissimilar. Calyx minute. Male oorolla
tubular, female one 5-petalled. Stamensin 2 rows, the filaments free.

CMICAr-Only species . ............ r e C. Papaya.

DATISCACEJS.
Conspectusof genera.
TmuMBLES—Only genus.

TETRAMELES-Only species, . .......ccocvvnn.. feeieiiiiieeeiee e raTonudflora,

ARALIACEM.
Conspectusof genera.

* Petals more or less imbricate in bud, inserted with a broad base.
ABALIA.—Gynoecium 2-5-merous. Styles free. Fruitin adried state angular. Pedicelsjointed. Leavesusually
pinnate or decompound.
** Petalsvalvate in thebud. Stamens as many as petals. Albumen homogeneous.
. O Ovary 2-rarely 1- 3-, or 4-celled. Styles united in a cone or column.
BBASSAIOPBTs—Flowers 5-merous. Fruit terete. Ovary 2-1-celled. Pedioels not jointed. Umbels forming large
terminal racemes. Leaves usually palmatifid.
0 0 Ovary 5- cr more, rarely by abortion 3-4-oelled.
X Pedicelsjointed be ow the calyx.
POLYSCIAS—Flowers6-more-parted. Petalsfreeor cohering at summit. Leavespinnate.
X X Pedicels not jointed.
HEPTAPLEURUM .—Flowers 5-6-merous, seldom 4-or 7-8-merous. Drupes in a dried state ribbed and angular.
L eaves usually digitate.
TREVESIA.—Flower s 8-12.mer ous. Drupsglobular silicateor ribbed. Leavespamatifid, digitate or pinnate.
e o ¢ Petalsvalvatein bud. Stamensas many aspetals. Albumen ruminate. (Ovary 2-oooasionally
3-celled.)
X Pedioels not jointed.
HETESOFAKAX.—Stylesdistinct, filiform. L eaves pinnately-deoompound.
XX Pedicelsjointed below the calyx.
ICACBOPANAX.—Stylesunited in aconeor column. Leavesdigitate. .
e« o ¢ Petals valvate or valvately cohering. Stamens numerous. Styles none, connatein a cone or

column.
TWIDAWTHTO.—Petals firmly (sobering, thick. Gynoeocium poly-(neariy 100-) mer ou. L eaves digitate.

AMUA.

Leaves decompound, sparingly hirsute; petiole and rachis glabrous sparingly, acule-
B . o e A.armaia.

BRASSAIOPSIS. Bntlmata

Young shootsSrusty-scurvy-pubescent. .. ... e e Jf.palmaa.

WIYSCIASONIY SPECIES, . . - o oottt e e e P. nodon.
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HEPTAPLEURUM.

Styles united in an elongated cone; leaflets glaucous beneath,. . ............. E. glaucum.
TREVEIL-ONIY SPECIES . o oo ettt e et e e e T. palmata.
HETEROPAHAX-ONIY SPECIES, . .« v vt et e e et et e e e et e e e Kfragrans.
sACROPAITAX.-ONIY SPECIES . . . vt v vttt ettt e e e eee e M. oreophilnm.
TUPIDANTH(IS-Only SPECIES, . . .« v v v e ettt e T. calyptratu*.

CORNAGEJE.
Conspectusof genera.

f Petals narrow-linear, valvate in the bud. Anthers elongate, basfix. Style elongate.
ALANGIUM.—Stamens usually 2 to4 times more than petals. Ovary 1-odlled. Albumen ruminate. Flowersin
clusters.
MAEIEA._Stamens as many aspetals. Ovary 1- to 3-odlled. Albumen homogeneous. Flowers cymose-panicled.
f f Petals short, valvate. Anthers short, dorsfix. Style short.
CORNUS—Petals4. Ovary 2-odled, with asimple stigma. L eaves usually opposite.

ALANGIUM -Only species, . .......... M e e e e e A. decapetalum.
MARLEA.
Petals about i inchlong or shorter ; anthers with a glabrous oonnectivum ; leaves
glabrous, . ... ... M. bcgomaefoha
Petals nearly an inch long; anthers with a pllose and bearded connectivum ; leaves
puberulousbeneath, .. ................. ST M. tomentota.
CORNUS—ONIY SPECIES, .« « « oo et ettt et e et e e e C. oblonga-
RVBIAGEZE.
Conspectusof genera.
Trib—l. Coffeaceae. Fruit a more or lessfleshy or sappy drupe or berry, indehiecent, 1-several-celled, with oneor

mere seeds in each cell.  Seedsnever winged or appendaged.

* Ovary 2- or more-celled, the cellswith a solitary erect ovule. Berry with 2 or more (or by abortion
only a solitary) one.seeded thin orustaceous or rarely membranous pyrenes. L eaves opposite, with
true interpetiolar stipules.

O Ovary 2-celled.
X Corolla-lobesvalvate. Albumen usually fleshy.
PSTCHOTRIA.—Coralla-tube short, bearded at throat % pyrenesflat and entireon theinner face. Flowersin terminal
or axillary cymes or cymose panicles.
X X Coroalla-lobes imbricate.  Albumen usually horny.
IXOEA~—Corolla hypooraterimorph, the limb 4- or 5-parted. Flowers in terminal corymbs or panicles Stipules
connate.
COFFEA —Corolla funnel-shaped, glabrous, the limb 4-7-parted. Berries2-or rarely 1-seeded, seeds enclosed in a,
chartaceous pyrene. Flowera terminal and axillary. Stipules free.
SERISSA.—Coradlla funnel-shaped, velvety, often along with the calyx somewhat oblique. Berries 1. rarely 2-seeded.
Flowers terminal or axillary. Stipul€'s free.
0 0 Ovary 4-9-cdlied.
LASIANTHUS—Calyx more or lesstoothed. Stylesand ovary-cells 4-9. Flowersclustered or cymose, axillary.

** Qvary 1- several-celled or rardy (in Polyphragmon) numerous; ovules attached laterally or suspended

from the middle or summit of each cell. Pyrenes hard and bony, either connate in a hard bony puta«
men, or loosely arranged. Albumen usually fleshy.
0 Corolla-lobes valvate. Ovules laterally attached at or near the top.
V' ANGtfeRIA—Ovary usually 5-celled  Stigma discoid.
CANTHIUM.—Ovary 2-celled. Drupe didymous, or by abortion more or less 1-cdlled.
0 O Corolla-lobes imbricate.  Ovules suspended from the summit of the normal or spurious cells.
X Drupes containing asingle several-celled putamen, with asingle seed in each cell.
SCYPHIPHOBA —Ovary consisting of 2 cellstransver sely separated by a spurious septum and appearing 4-oolled, the
upper spurious cells with a solitary erect, the lower ones with a suspended ovule. Styles2. Drupes
angular sulcate. !
GUETTAEDA —Ovary 4- or more-celled, with a solitary pendulous ovule in each cell. Stigma thick, simple. Drnpea
globular, rather large. Putamen 4- or more-celled.
X X Drupes berry-like, several-celled, each oell containing several or nuxnerouB collateral
or sup