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Witer DgescripTivE NoTeEs BY SPENCER LE M. MOORE.
(PrATE 5395.)

THE remarks which I wish to make upon the Aristolochias
of Para necessitate a short entomological introduction, for it was
In my search for caterpillars that I was led to bestow attention
upon this particularly interesting genus.

Comparatively little beyond their association with certain kinds
of food plants is known of the majority of species of the large
lepidopterous genus Paptlio inhabiting the American continent.
One great division of this genus, representing sixty or more
species, bears the distinctive title ¢ Aristolochia Swallowtails,”
for, with certain observed preferences on the part of the butterflies
for particular species of Aristolochia, it 1s the leaves, stems and
seed capsules of these plants which are employed as the exclusive
pabulum of their larvee. There are at least twelve Aristolochia
Papilios 1n the immediate vicinity of Parda, which, during a
sojourn of fourteen months, provided me with a highly interesting
field of research in the exploration of their earlier stages. The
result of this work awaits publication in the Novitaies Zoologice
of the Tring Museum, and in regard to the plants I was careful to
press and preserve samples of each species which I encountered
for future identification. 1 could only discover the flowers of
seven out of some nine or ten species, so that the identity of the
remainder cannot yet be fixed with any certainty.

On my return to England in June, 1913, I presented my dried
plants to the Botanical Department of the DBritish Museum.
These claimed the immediate attention of Mr. Spencer Moore,
who informed me that only three species had been recorded in the
Flora Brasiliensis for this part of Brazil. His investigation of all
the material I have been able to put at his disposal has shown
three known species—A4. longecaudata, A. Burchellis and A. trilo-
bata, four new species hereinafter described, and two (or possibly
three) species, of which leaves only have been found.

All of these species I managed to induce to grow in my small
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garden at Para, where they served as an invaluable adjunct to the
study of my Papilio larve; but 1 was singularly unsuccessful
In getting any of them to grow from seed. Three of them,
A. Hubervana, A. Burchellit and A. lanceolato-lorata, were often
tried, but with no result.

In regard to their wild growth, the first point to notice 1s that
none of the species are so abundant as to constitute a striking
feature at first glance, though the three mentioned above appear
to be widespread in distribution, and are fairly common 1n
particular local areas. The bewildering tangle of growth which
meets the gaze in a country walk about Pard not unnaturally
tends to obscure 1ts less prominent details. It was only after I
had learnt to form some rough mental classification among the
myriad forms of leaf and stem, and my eyes more readily focussed
themselves upon individual objects, that I discovered plenty of
Aristolochia where before I had thought there was none. On
more than one occasion a hovering female Papilio, intent upon
business, and searching for the precise leaf upon which to deposit
an egg, revealed the obscured climber. There were other occasions
where the twining stems of A. Huberiana, indistinguishable from
other creepers, only broke into leaf among the branches of some
tree above one’s head, and had consequently been passed unnoticed.
The common generic characters of Arislolochia, however, in
contradistinction to other climbing plants, soon became apparent ;
and not infrequently did the strong pungent odour of the foliage,
in the case of those species which possess it to any marked extent
(e. g. longecaudata and lanceolato-lorata, but not Huberiana), give a
clue to their whereabouts.

As to the precise nature of the locality where the several
specles of this genus were seen to grow freely it i1s difficult to
generalise. A. longecaudata was only found on swampy ground ;
the large-flowered A. didyma seemed to require considerable shade
and humidity ; A. Huberiana, though sometimes overhung, was
seen to thrive best in full sunshine, smothering the tree which
gave 1t support, while the remaining species, found sometimes in
sandy soil in the open or amongst the débris of a forest clearing,
seemed to attain their luxuriance 1n a nice adjustment of light and
shade along the many straggling paths which intersect the matto.

This leads me to an 1mportant observation, the frequent
recurrence of which forced itself upon my attention, but baffled
all attempts at explanation. Unless one is to explain away all
odd phenomena on the supposition of mere coincidence, the entire
Aristolochia genus about Pard possesses a marked preference for
communistic growth to a degree which suggested intelligent
co-operation. It was quite exceptional, 1n fact, to find any
one specles growing alone. Provided that the conditions were at
all favourable, two, and quite often three, distinct species would
be found within ten or twenty paces from each other. Then,
though the conditions appeared no less favourable, no more
Aristolochia of any kind could be found for possibly the next
mile. 1 at first suspected the thoroughness of my 1nvestigation,
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but diligent and repeated searching to ascertain the range and
distribution of each species in the neighbourhood served only to
confirm the truth of what I now assert.

The following brief notes in regard to locality, appearance, &c.,
may be found useful in supplementing Mr. Moore’s descriptions.

A. didyma. Found in three distinct localities of the matto,
fully two miles from one another, viz. Souza and Utinga. Plant
by no means prolific but of sturdy growth, stout in stem, with
very large leaves. Leaf heart-shaped, delicate in texture, smooth,
glaucous green, with fine white bloom on under surface and on
stem. The usual pungent odour when crushed. Kssentially a
climber, easily attaining a length of 20 to 30 ft.

A. longecaudata. A very rank species, only found at Utinga,
Rio Guama, and near the mouth of the Rio Una, growing in mud
and water left by the frequent inundations of the river. Stems
root freely when covered with earth, and the plant appears to
thrive when transferred to a pot of charcoal and sandy soil with a
plentiful supply of moisture. Leaves very various in size, shape
and thickness at different stages of growth; dark green above,
lighter beneath, rather rough but minutely veined, and impart-
ing their strong pungent odour to the surrounding atmosphere.
Flower altogether remarkable, most evil-scented, and comparable
only to dung. Doubtless attracts special flies to assist fertilization,
though this end 1s sometimes defeated by their becoming finally
entrapped. On a comparatively large area of bushes, covered by
this thickly growing species, the flowers were particularly scarce,
and though several other flowering stalks were discovered and
carefully watched after the flowers had fallen, in no case did the
seed-pod swell to maturity. When found at their maximum
growth these flowers exceeded 14 in. In length. They were
bladder-shaped with a hairy lip, a long tapering appendix twisted
like a corkscrew, and 1n colour a semi-translucent cream, freckled
and lined with deep maroon. An old plant with proportionately
great and coarse leaves must have been fully 30 ft. in length, and
was securely intertwined with other creepers in the branches of
a tree.

A. Huberiana. Another thickly growing species, but preferring
sunshine and only a moderate degree of humidity. KEssentially a
creeper, though tending to become bushy at times, and ranging to
20 ft. or more when supported by a tree. Leaves bright green,
with no apparent scent, of sturdy build and rather rough. Flowers
very small and 1nsignificant, and of a greenish hue faintly lined
with maroon. Capsules disproportionately large and tightly
packed with an abundance of flat seeds, each of which bears
the exact representation of a conventional heart with flanged
edges. Both flowers and capsules generally very abundant, the
latter by their size attracting the eye when hanging free.

Localities.— Curro, Tucanduba, Rio Guamd, Murutucu, S.
Joaquim, S. Braz, and near the Bosque, &c., all within five miles
of the city. Also near Mosqueiro, twenty miles north of Pari.

A. lanceolato-lorata. A straggling species of slight growth,

B 2
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though occasionally attaining large leaves and a considerable
length of stem. With A. Burchelliz this species must rank as
one of the commonest and most widespread in the district, and 1t
would be futile to attempt to give full localities, though Villa
Violeta, Souza and S. Joaquim may be mentioned as strongholds,
and it occurs freely twenty miles away, N.E. of Mosqueiro. The
leaves are bright green and smooth, the young shoots delicately
tinged with red, and the whole plant possesses-the strong pungent
odour so characteristic of many species of the genus. Flower
maroon with yellow centre, of moderate size and comparative
abundance. Capsules equally abundant, smooth and somewhat
elongate. Seeds thick and heart-shaped, but without the flanged
border referred to in A. Huberiana. Though sometimes found
growing 1n open and dry places, this plant seems more in its
element when twining up the stems of saplings along paths and
in the half shade of second-growth forest.

A. Burchellis. In regard to locality, range of distribution,
abundance, method of growth, &c., this species is on all fours
with the last-named. In other matters, however, 1t 1s very
distinct. It 1s essentially a rough climbing plant, the under-
surface of the leaves and the stem readily adhering to one's
clothes. It goes by the local appellation of ¢ corac¢do de cobra,”
from a fancied resemblance of the leaf to the heart of a snake.
Both leaf and stem are of a bluish green, and are not quite so
strongly scented as in the aforementioned species. Flower larger,
purple and light green, and fairly common. Capsules and seeds
also larger 1n proportion, and rough like the rest of the plant.

A. trilobata. This species 1 have only recently found growing
wild—in the matto of Marajo island. I met with it on three
occasions in gardens in the Ilha das Ong¢as and on the road to
Murutucu, and I learnt that it was locally known as ¢ urubuci,’
and was grown, like many other herbs, as a ‘remedio.” The
tripartite leaf, resembling that of certain Passion flowers, is
misleading 1n appearance, but its scent 1s unmistakable, and its
fairly large bladder-shaped flower of cream and maroon is
characteristically that of an Aristolochia.

A. Mossu. The entire plant is inclined to be glossy and
smooth, without hair and without bloom. Stems and veining
of leaves light to dark maroon, giving a distinctive character at
once. Leaves dark ochreous green on upper side, lighter beneath,
and smooth in texture. Some leaves pointed at apex, but many
inclining to a rounded extremity. lLeaves and stem possess the
usual Aristolochia odour in common with such species as A.
lanceolato-lorata and longecandata. One flower (in gradation of
growth) above each leaf on flowering stem. Klower smaller than
didyma, and bearing only a general resemblance to it on first
glance. Upper lip or cap single, pointed, very heavily marked
with dark purplish maroon, and with hairy appendages of same
colour. The mouth heavily fringed with light ochre-coloured
hairs. The flower speedily closes, and thus entraps dipterous
flies, &c., which are released on the speedy decay of the flower,
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and presumably help to fertilize the next opening flower.* The
scent is bad, but is fainter than that of 4. didyma.

NoTES AND DESCRIPTIONS BY SPENCER MOORE.

Of the forty-eight species of Aristolochia described in the
Flora Brastliensis (vol. 1v. 2, pp. 78-114), the Para province is
mentioned as the home of three only, and although considerable
additions have been made to the genus as represented in Brazil
since Masters’s Monograph appeared, our knowledge as concerns
the province in question 1s virtually no further advanced to-day.
Thanks to Rev. A. Miles Moss a step forward can now be made.

To be thoroughly satisfactory, Aristolochia specimens should
show the attachment of the flowers to the stem, and the fruit
also should be included, as there 1s much variety in this respect.
Living on the spot, Mr. Moss has enjoyed a rare opportunity and
has taken full advantage of it, with the result that his material,
often in the case of this genus fragmentary and rarely not leaving
something to be desired, fulfils all possible requirements. And
besides collecting to such excellent effect, Mr. Moss has also sent
clever drawings In water colour of the various species, a most
valuable asset to the student of Aristolochiace®. The list of Pars
species is as follows : with the exception of A. Burchellis (§ Peltr-
flore) all belong to § Unilabiaice.

A. Burchellvn Mast. Generally distributed and noted as far
as Mosqueiro, twenty miles north of Para.

Previously known only from San Paulo province.

A. trilobata L. In gardens of Pard and adjacent islands; wild
on Marajo island.

A species with a rather wide American distribution.

A. longecaudata Mast. Environs of Pard, Utinga, Rio Guama,
and near mouth of Rio Una.

A Guiana species.

Of this Mr. Moss sends a drawing of the capsules, hitherto
unknown. They are oblong in shape, about 10 X nearly 2 cm.
long, on stalks of their own length, yellow-green in colour and
traversed longitudinally by five dark brown ribs. The cordate-
reniform, grey-brown, 6 mm. long, seeds are flat and glabrous on
the ventral face, on the dorsal bearing a slightly raised brown
raphe.

Aristolochia (U~inaBiaTE § EcaAupATE) lanceolato-lorata,
sp. nov. Caule volubili tenui longitrorsum sulcato glabro, foliis
longiuscule petiolatis lanceolatis vel lanceolato-oblongis sub
aplce cuspidato-attenuatis apice obtusiusculis basi cordatis
5-nervibus nervis prasertim pag. sup. conspiculs supra subnitidis
subtus opacis papyracels utrinsecus glabris, floribus submedio-
cribus graciliter pedicellatis in racemos folils brevioribus digestis,
perianthio basi ventricoso mox subito contracto infra medium

* Specimens of these flies kindly examined by Mr. I'. V. Davies, of the
Natural History Museum, were pronounced to belong to the genus Sarcophaga,
but are too much damaced to name specifically.
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parum - refracto unde pzne adusque fauces ahquanto dilatatos
infundibulari faucibus apertis margine revolutis in labium lanceo-
lato-loratam tubum manifeste superantem margine revolutam
protractis, columna genitali brevistipitata anguste campanulata
superne 6-loba, capsula ovoideo-oblonga glabra a basi dehiscente,
seminibus cordato-cunelformibus facie dorsali fere planis ibique
scabriusculis facie ventrali rhaphi prominente indutis.

Hab. Generally as of A. Burchelliv; vide supra.

Folia summum 20 X 8 cm., intervallum basale 15 X 10 mm.
margine obscure repanda, in slcco griseo-viridia, juvenilia subtus
aliquantulum glauca; costae laterales 2 exteriores cito dichotomee;
reticulum laxum, satis perspicuum ; petioli usque ad 4 cm. long.,
s@epe vero breviores. Racemi nonnunquam usque ad 13-flori,
tandem 5-6 cm. long. sed s@&pe breviores ; bracte® ovate, 1-2 mm.
long. Pedicelli (cum ovario) circa 2 cm. long. Perianthium
totum 6°5 cm. long. ; basis 7-8 X 5-6 mm.; tubus 17 mm. long.,
basi 2:5 mm. faucibus 10 mm. lat.; labium 4 cm. long., paullo
supra basin 6 mm. lat., superne 1 mm. lat. vel paullulum ultra,
apice emarginatum. Columna genitalis 2:5 mm. long., stipite 1 mm.
long. suffulta. Anthera oblonga, loborum basubus paullulum se
Inculcantes, 170 mm. long.; lobi papillosi, 1 5mm.long. Ovarium
lineare, 6 mm. long. Ca.psula, 23 X 12 mm.; valvule oblonge,
fusce, queque linea prominente percursa. Semina 4 mm. long.

The affinity of this i1s with 4. cornuta Mast., from which it
differs chiefly in the shorter few-flowered racemes, the narrower
mouth of the perianth, which 1s produced 1nto a longer somewhat

differently shaped appendix, and the short stipe supporting the
genital column.

Aristolochia (UniLaBiaTE § EcaunpaT®) Huberiana, sp. nov.
Caule volubili sat gracili puberulo deinde glabro, foliis petiolatis
oblongo-ovatis acutis basi sinu satis lato cordatis o-nervibus
tenuiter coriaceis supra glabris subtus in nervis puberulis demum
glabris, racemis axillaribus abbreviatis perpaucifloris ut bracteae
et pedicelli et ovaria subtiliter pubescentibus, perianthil sub-
mediocris extus puberuli basi ventricosa quam tubus parum
recurvus Infundibularis 1ma basi membrana decurva praeditus
breviore labio ovato-oblongo subito breviterque acutato, columna
genitali breviter stipitata anguste campanulata superne 6-loba,
capsula ovoidea glabra valvis prominenter carinatis, seminibus
suborbicularibus late marginatis facie dorsali planis necnon scabri-
usculis faciel ventralis rapha fere subevanida.

Hab. As of A. Burchell, q. v.

Folia modice 9-10 X 4-4'5 c¢m., tandem 14-18 x 6:5-8 cm.,
juniora sepe 9-8 X 2-2-5 cm., pag. inf. pallidiora, utrinque pro-
minenter reticulata; petiol1 1-3 cm. long., pubescentes demum
glabrescentes. Inflorescentie axis circa 2 cm. long. DBracte®
+ 5 mm. long. Perianthium 3 cm. long.; basis ventricosa
6 X 5§ mm.; tubus 13 mm. long., basi 2 mm. faucibus 9 mm.
lat.; labilum 13 mm. long., juxta medium 6 mm. lat. Columna
gemtahs 3:20 mm. alt., hujus stipes ‘79 mm. Anthera lobos
stigmatis aegre a,ttingentes, 1 mm. long.; lob1 papillosi, 1 mm.
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long. vel paullulum ultra. Pedicellus (cum ovario lineari) 13 mm.
long., hoc solum 89 mm. Capsula 9 X 39 cm. Semina
10 X 8 mm.

Near 4. consimilis Mast., but the leaves have a narrower basal
sinus and are thinner in consmtence and less hairy; the perianth
1s smaller, with the ventricoso part of the tubular portion much
shorter and narrower, and the limb i1s smaller and differently
shaped.

Aristolochia (Un~inaBiaATE § Ecaupatzx) Mossii, sp. nov.
- Volubilis, glabra, foliis petiolatis ovato-cordatis cordatisve apice
rotundatis ipso s@pe brevissime cuspidulatis acutisque d-nervibus
membranaceis supra pallide lucentibus subtus opacis, floribus ex
axillis solitatim erumpentibus pedunculis quam folia brevioribus
insidentibus, perianthii tubo inferne ventricoso superne refracto
infundibularique intus pilis carnosulis sparsim insperso ore lato
necnon prominenter ciliato labio brevi suborbiculari margine ciliis
carnosulis longis fuscis instructo, columna genitali breviter stipi-
tata subcylindrica 6-loba, antheris anguste oblongis loborum bases
superantibus, ovario lineari glabro.
Hab. Environs of Pard, Marco Road, and near S. Joaquim.
Folia pleraque 6-8 x 4:5-7'5 ¢m., in sicco olivacea, pag. inf.

pallidiora ; reticulum mediocriter aspectabile; petioli 3-9 cm.
long. Pedunculus cum ovario circa 9 cm. long., ovarium solum
circa 15 cm. Perianthium dilute viridi-ﬂavum fusco-maculatum-
lineatumque ; pars ventricosa 3 X 25 cm.; labium 10 X 11 mm.
Columna staminea (stipite 1'5 mm. long exempto 1taque lobis
stigmatosis 2'5 mm.) 4 mm. long. Anther® vix 5 mm. long.

| The short suborbicular ciliate lip is a striking feature of this
plant.

Aristolochia (§ BinaBiaTx) didyma, sp.nov. Caule volubili
sat valido angulato glabro, folils majusculis nisi magnis longi-
petiolatis cordatis vel cordato-suborbicularibus S-nervibus obtuse
acutis papyracels supra glabris subtus pruinosis, floribus majus-
culis axillaribus solitariis, pedunculis (cum ovario) longit. flores
circiter @quantibus, perianthii tubo dimidio inf. ventricoso dimid.
sup. incurvo cylindrico extus glabro omnimodo pilis albis stri-
gosls intus Insperso limbi labio sup. abbreviato quadrato-
- suborbiculari extus glabro intus piloso-villosulo margine ciliato
labio inf. comparate elongato ambitu late obovato haud usque
medium bilobo lobis ovatis obtusis leviter divergentibus extus
glabro intus basin versus piloso-villosulo margine grosse ciliato,
columna genitali stipitata campanulata apice 6-loba, antheris
- elongatis linearibus loborum bases superantibus, ovario lineari ut
pedicellus pruinoso, capsula maxime elongata pendula lineari-
oblonga apice uncinato-umbonata valvis angustis pruinosis medio
carina valde eminente percursis, seminibus parvis ovoidels anguste
marginatis facie dorsali fere planis subevanideque scabriusculis
facie ventrali rapham prominentem ostendentibus.

Hab. Environs of Pard; Utinga and Souza.

Folia usque ad 20 X 25 cm., minora vero in axilla flore
gaudienti 4+ 10 X 12 cm., in sicco viridia, glandulis minimis
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immersis perlucentibus creberrime donata; petioli foliorum ma-
jorum 17-25 cm. long., foliorum minorum sapius 5-10 cm.
Pedunculus sub flore + 6 cm., sub fructu Incrassatus, circiter
10 cm. long. Perianthium 8-10 cm. long.; pars ventricosa dilu-
tissime viridia, purpureo-venosa, 3—39 X 0295 cm.; pars cylindrica
circa 25 X 8 mm., rubro-lineata; labium superius 13 X 18 mm.;
labium inferius intus flavus, rubro-lineatus, 4'5 cm. long., deorsum
1:5 cm. lat., sursum fere 4 cm.; lobi1+2 X 15 em. Columna
staminea 12 mm. long.; stipes 3 mm., anthere 79 mm., lobi
stigmatost & mm. long. Capsula 35 ¢m. long., circa 2 cm. lat.

Semina grisea, 4 X 3 mm.
In the flower this is much like A. eriantha Mast. and 4. ride-

cula N. E. Br., but its perianth is glabrous outside; there is a
well-marked upper lip and the lobes of the lower lip are shorter,

broader, and much less divergent.

Mr. Moss has been informed that this is a common plant at
Rio Grande do Norte, where it 1s known as * Sapato defuncto.”
This statement may be correct, or, as is perhaps more probable, it
refers to some allied species. The freshly opened flower, Mr. Moss
notes, has a distinct but rather faint odour of bad meat.

A plant grown in the Para Botanical Gardens from seed

received from the Rio Acré proves to belong to this species.

ExXPLANATION OF PrLATE 535.

1. Aristolochia didyma S. Moore. 2. A. Mossit S. Moore. 3. 4. Burchellii
Masters. 4. A. lanceolato-lorata S. Moore. 5. A. Huberiana S. Moore. (All

natural size.)

NOTES ON BRITISH PLANTS.
By C. E. Moss.

I1V. BRUNELLA LACINIATA X VULGARIS.

Brunella laciniata (L. Sp. Pl. ed. 2,837 (1763), excl. var. y) first
became known as a British plant in 1906 (see Journ. Bot. xliv.
p. 365). It had previously been reported by Mr. H. Weaver as
B. vulgaris var. alba (Journ. Bot. xxv. p. 84, 1887), as his speci-
men—in Herb. Mus. Brit.—shows. During the intervening years
it has been found in several counties in the south of England, e.g.
Hampshire, Sussex, Somerset, Gloucestershire, Surrey, Berkshire,
Cambridgeshire and Hertfordshire. In Cambridgeshire the plant
has been found in three localities, one on low-lying calcareous old
river gravel, and two on calcareous glacial clay. 1 am inclined to
think the plant 1s a new-comer, for although closely allied to B.
vulgaris (L. Sp. Pl 600 (1793), excl. vars.), 1t 1s so easy to distin-
guish at sight, that it is scarcely to be imagined that it eluded the
vigilance of all British field-botanists up to the year 1887. It is
not a critical plant 1n the ordinary sense of the term; and 1t is
by no means inconspicuous. In the two Cambrldgeshlre stations
on glacial clay, the plant occurs in grass-sown fields which were
formerly under the plough; and in 1ts Hertfordshire station, 1t
occurs in a portion of a ploughed field which 1s now fallow
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though the other parts of the same field are under cultivation.
These facts suggest that the plant has possibly come to this
country as an impurity among foreign seeds. Mr. Weaver (/.c.) held
this opinion regarding the origin of the plant in Gloucestershire.

My chief interest in the plant, however, 1s concerned with the
fact that wherever I have seen i1t 1n this country, i1t has occurred
not only with its close ally B. vulgaris—an almost ubignitous
plant in southern England—but also with a number of forms
intermediate between the two species. 1 have searched for these
intermediates 1n a very large number of localities, and in very
different kinds of habitats where B. vulgaris grows alone, but
searched 1n vain. One cannot help suggesting therefore that the
intermediates are hybrids of the two species, and that they are 1n
no wise due to any special or peculiar features of the habitats in
which they occur.

The hypothesis that the intermediates are hybrids received
corroboration last June, when a party of botanists from Cam-
bridge, led by Mr. A. G. Tansley, visited south-eastern EFrance.
In some of the localities then visited, B. laciniata was abundant,
whilst B. vulgaris only occurred rarely and locally; but whenever
the two species did occur together, the same intermediates were
found, though they were entirely absent from the numerous and
extensive areas where B. laciniata occurred alone. Mr. R. S.
Adamson and Mr. A. S. Marsh, both of whom were with the party,
and both of whom had seen the intermediate plants in England,
were naturally interested in the occurrence of the intermediate
plants under these circumstances.

Until, however, the hybrids have been produced artificially, it
1S best to refer to them as putative hybrids, though I entertain no
doubt that, as soon as artificial crossings of the two species are
made, the conclusion that the intermediate plants are hybrids will
be experimentally demonstrated.

Although the two species are very closely related to each
other, 1t happens that the most definite characters for their
separation are such as appeal instantly to the eye. B. vulgaris
has entire leaves: B. laciniata has leaves more or less deeply cut.
B. vulgaris has usually blue or purple flowers, rarely pink or pure
white: B. lacimiata has constantly cream-coloured flowers.
Certain other distinguishing characters (such as the degree of
hairiness and the width of the inflorescence) are less convincing,
or at least less obvious.

In leaf-cutting the hybrids exhibit every possible gradation
from one species to the other.

As regards the colour of the flowers, the matter is complicated
by the variability of B. vulgaris itself. The flowers of this
species, as above stated, are usually blue or purple; but pink
flowers are not uncommon, whilst flowers which are pure white also
occur. These variations occur in localities where B. laciniata
has never grown; and if (as indeed some botanists would now
have us believe) they are due to hybridism, the cross which caused
them must have taken place in glacial or pre-glacial times when
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the ancestors of the northern examples of B. vulgaris grew side by
side with B. laciniata before the great migration of plants north-
wards, which followed the retreating ice. Although it is, in'the
nature of the case, impossible to disprove this hypothesis,* there
can, In my opinion, be no doubt that recent crossings of the two
species produce forms with a still greater amount of variability in
the colour of the flowers than is ordinarily to be seen in B. vulgaris.
The putative hybrids—I refer here to those of quite recent origin—
have sometimes cream flowers like B. laciniata, sometimes blue
or purple flowers like B. vulgaris, and sometimes pink flowers like
the rather uncommon forms of B. vulgaris: a few have one or two
cream flowers on an inflorescence otherwise composed of blue or
purple or pink flowers; and some have one or two blue or purple
or pink flowers on an inflorescence which 1s otherwise wholly
cream. ‘hite flowers, either in B. laciniata or in the hybrid, I
have not seen.

Perhaps the most striking of the putative hybrids are those
which have blue or purple flowers and strongly laciniate leaves.
This form is plentiful at Hardwick, Cambridgeshire. One of
these I planted in my garden in 1913; but in 1914 the same
root produced only pink flowers and leaves only a little dissected.
This reminded one of somewhat similar changes which are
known to occur 1n some garden-hybrids, e.g. the colour changes
which occur from year to year in Darwin tulips; and here also,
the bulbs being perennial, the question of factorial segregation
consequent on cross-fertilisation does not arise.

B. lacimata X vulgaris does not appear to have been previously
recorded as British; but Austrian examples have been distributed
by Dr. Stapf, now of the Kew Herbarium, in Fl. Exsicc. Austr.-
Hung. no. 1420; and a description of the hybrid, or at least of
one form of 1t,1s given by Rouy & Foucaud in their Fl. de France,
x1. 276 (1909). In my opinion, however, several of the so-called
varieties of B. laciniata and B. vulgaris should also be referred to
this putative hybrid. Mr. J. W. White (Journ. Bot. loc. cit.; Fl.
Bristol, 478, 1912) recognised the existence of these ‘ varieties,”
but decided against their hybrid-origin.

The definite recording of a putative hybrid which one here
makes gives one the opportunity of appending a few general
remarks.

There can be no possible doubt that the occurrence of inter-
mediates of the kind here mentioned between B. laciniata and
B. vulgaris would have been held by most systematic botanists of
previous generations to prove that the two species in question
were really only one variable and polymorphic species whose
characters merged into one another under certain conditions of
the habitat; and there would have been no hesitation in making
confident guesses regarding the particular habitat conditions
which had invoked the intermediate forms. In the hazarding of
such speculations no lack either of ingenuity or boldness would

o — e

e Nl il il

* Cf. Lotsy in Proc. Linn. Soc. pp. 73-89 (1914), and the discusslon, pp. 89-9S.
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have been exhibited. KEven to-day, both among botanists who
are and among thosé who are not systematists, one frequently
finds a lingering, and sometimes even a very strong, prejudice
against the belief in the widespread and frequent occurrence of
natural hybrids.

Of course, there are many intermediates which are not
hybrids; and some of these may form the subject of future notes.
But when, as in the case of B. laciniata and B. vulgaris, it can
be asserted with confidence, first, that the i1ntermediates are
absent from localities where either putative parent grows alone,
and, secondly, that they are to be found whenever the putative
parents actually grow together, it is unreasonable to deny that a
strong presumption has been established for the belief that such
intermediates are of hybrid-origin.

The position is sometimes maintained that the intermediates
should not be regarded as hybrids until the cross has been
experimentally made; but I think the above remarks on
B. laciniata X vulgaris should make it clear that, even apart
from actual expériments, 1t 1s possible from a study of distribution
to arrive at a tentative conclusion regarding the hybrid-origin of
many 1ntermediates.

The old position that intermediates between two closely allied
plants proved that there was only one polymorphic species 1n
question became untenable as soon as botanists began to produce
hybrids by careful experiments. Leaving out of account the
rough and ready methods of the average horticulturist or
gardener, I believe that the first .botanist to produce hybrids
artificially and to ‘take such precautions that error became quite
impossible was Max Wichura. This botanist set to work about
1350 to test what was then the unverified hypothesis that
many of the accepted species of Salix were really hybrids.
Among other hybrids that Max Wichura produced was a hybrid
of Saliz caprea and S. vinunalis; and he rightly regarded his
artificial cross as *‘the most beautiful confirmation that the
doctrine of hybrids among willows could receive’ (¢f. Cambr. Brit.
Fl. 1. 62-63, 1913). Since Max Wichura's time, a considerable
number of other cases of putative hybrids have been put to the test
of experiment; and, whilst 1t 1s possible to mention examples of
confirmations of the hypothesis of the hybrid-origin of several
well-known and widely distributed plants, I can recall no instance
of a plant which was strongly suspected by leading systematists
of being a hybrid which has been proved not to be so, though, of
course, 1t may well be that such cases have occurred. The
argument from prophecy has in science always been regarded as
a strong one; and from the point of view of the prediction of
hybrids the upholders of the position that natural hybrids are of
common occurrence have every reason to feel gratified. As
examples of putative hybrids which precise and careful experi-
ments have proved to be actual hybrids, I mention (in addition to
Salix caprea X vimwnalis), Geum rwale X wrbanum, Melandrium
(Lychnis) album X dioicum, and Primula veris x vulgaris. 1
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purposely give no examples except those where the most elaborate
precautions were taken against the admixture of any foreign
pollen with that which was artificially employed.

I believe that many people imagine that Gregor Mendel was
the first to use such precautions; but that is not so. Max
Wichura's experiments were made some sixteen years before the
publication of Mendel’s results, and some forty years before their
rediscovery by his modern disciples. Wichura did nothing in the
way of segregating his hybrid-offspring: he had a limited and
definite object in view; and this he attained.

One sometimes hears (now that it is known with certainty that
hybrids of closely allied plants can often be easily produced, that
these often produce seeds which are more or less fertile, that the
second generation even of hybrids whose first generation 1is
almost wholly infertile 1s often almost fully fertile, and that in
the ultimate hybrid offspring an almost unlimited number of
different forms may easily be produced, some of which differ
conspicuously from the original parents) that it is no longer
possible for any systematist to know when he 1s dealing with a
hybrid or with a pure species. The Mendelian worker who fixes
his mind on a large I}, family which he himself has reared 1s
naturally very greatly impressed with 1ts almost endless poly-
morphism ; and, in proportion to his lack of field-observations, is
his strength of conviction that the systematist in his work on
species is groping in the dark, that, in fact, the systematist can in
the nature of the case know nothing about the origin ot the
plants which he 1nvestigates.

It must be admitted that the work of the systematist has
become more difficult now that the widespread occurrence ot
hybrids in nature 1s a fact which has to be admitted ; but I hope
that the above remarks on Brunella will show that 1t 1s still
possible, even in the total absence of experiments, to discriminate,
whenever the distribution of the plants can be studied, between
natural hybrids and pure species. - In the cases of plants which
are commonly cultivated the difficulty of doing so i1s indeed very
great; but even 1n such cases, I believe that the ascertaining of
the actual state of affairs 1s not 1n all cases altogether hopeless.
To state that the work of the systematist has, in consequence of
the appearance of undoubted difficulties, come to an end, is to
allow opinions to outrun the actual facts of the case.

Because Brunella laciniata and B. vulgaris probably hybridize
in nature, has 1t to be accepted that it i1s no longer possible to
gather pure-bred B.vulgaris in a Yorkshire meadow? Or, to take
cases where the intermediates have been produced artificially, can
1t be maintained that it 1s now impossible to collect pure-bred
Geum wrbanum in a dry hedgerow in Cambridgeshire, or a pure-
bred Melandrium (Lychnes) dioicum in a Scottish glen, or a pure-
bred Primula vulgaris in a Hampshire wood ? The mere asking
of such questions 1s surely their sufficient answer to all botanists
who take a broad view of the facts.

How 1t comes about that species, in spite of the occurrence of
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B. fruticosa L. is referred to Wulffia stemoglossa (Cass.) DC.
(= W. baccata (L. fil.) Ktze.). In 1907 Urban (Sym. Antill.
v. 265) transferred Verbesina fruticosa L. to Narvalina as
N. Jruticosa, displacing N. domingensts Cass., and in 1911
O. E. Schulz definitely referred Bidens fruticosus L. (sic) to N.
fruticosa (L.) Urban.

Meanwhile, the true plant of Linnseus and Miller had been
described by Bentham from Oersted’s Costa Rican collection as
Zexmenia costaricensts Benth., transposed into Z. nicaraguensis
by C. Mueller a few years later; and in 1877 a more pubescent
form of the species was published as Z. villosa Polakowsky.

The existence of a valid Zexmenia fruticosa Rose (1891)
prevents the transfer of the oldest name of the plant under
discussion (Bidens fruticosa 1.) to 1ts proper genus. Nor can
Bidens frutescens Mill. be taken up, being * still-born,” since, as
a Bidens, the species already bore the valid name B. fruticosa L.
Consequently Zexmenia costaricensts Benth. must continue to be
used for this species. It may be noted in passing that Narvalina
Jruticosa (L.) Urban must fall, leaving N. domingensis Cass. the
valid designation of that species, since Verbesina fruticosa L.
of the second edition of the Species was based primarily on Bidens
fruticosa Li. of the first, to which, in the interval, a synonym
belonging to another genus had been mistakenly referred. The
synonymy of the two forms of Zexmenia costaricensts will then

stand as follows :—

ZEXMENIA cOSTARICENSIS Benth. Vidensk. Meddel. 95 (1852) !
Bidens fruticosa L. Sp. ii. 833 (1753) !, not Z. fruticosa Rose,
Contr. U.S. Nat. Herb. i. 103 (1891).
Verbesina fruticosa L. Sp. ed. 2, ii. 1271 (1763), in part
(excl. syn. Plum. which = Narvalina domingensis Cass.).
Bidens frutescens Mill. Gardn. Dict. ed. 8, no. 4 (1768)!

(still-born name).
Zexmenra nicaraguensts ‘‘ Benth.” ex C. Muell. in Walp. Ann.

v. 226 (1858) (sphalm.).

Narvalina fruticosa (1) Urban, Symb. Antill. v. 265 (1907), as
to name-bringing synonym only, in part; O. E. Schulz, in

Urban, l.c. vii. 144 (1911), as to name-bringing synonym.

Stem glabrous or glabrate; leaves usually rather sparsely
tuberculate above, lepidote in age, usually nearly glabrous
beneath ; peduncles hispidulous, often densely so, the hairs

appressed or ascending.

Z. cosTARICENSIS Benth. var. viLLosa (Polak.) Blake.
Z . villosa Polak. Linn. xli. 879 (1877) !

Stem pilose-tomentose with rusty hairs; leaves strigillose-
scabrous above, more or less hispid-pilose beneath, particularly
along the veins; peduncles shortly spreading-pilose with whitish
hairs; otherwise as in the species, toward which 1t varies.
Costa Rica: San José, Nov. 28, 1875, Polakowsky 466 (cotype
of Z. wvillosa: Br. Mus.); Cartago, alt. 1417 m., Nov. 1894,
Brolley (Puttier 8391 : Br. Mus.).



15

TROPICAL AMERICAN RUBIACEZE.—VL.*

By H. F. WerNnHAM, D.Sc., F.L.5.
(Department of Botany, Britlsh Museum.)

(Continued from Journ. Bot. 1914, p. 316.)

NoTE ON TOURNEFORTIOPSIS.

Tais genus was established by Rushy in his™* Enumeration
of Bolivian plants, collected by Bang (Part iv. 1907, p. 369). The
type of the genus, described therein, is 7'. reficulata ; and, save for
the opposite leaves and prominent mterpetlola,r stlpules this plant
bears a near resemblance to a Tournefortta; 1 have found a
specimen placed among the unnamed members of the last-named
genus In more than one herbarium.

In this Journal for 1913 (p. 218) I have described a second
species, 7. minor. Now, in the course of a recent examination of
the genus Tournefortia in the National Herbarium, I have dis-
covered a very distinct third species of the Rubiaceous genus in
question, whhich I now proceed to describe :(—

Tournefortiopsismajor Wernham. Ramulis subcompresso-
teretibus sublanato-hirsutis indumento plus minus deciduo; folus
tenuiter corlaceis late ovatis + 22 em. X 11 cm,, brewtex leni-
terque acuminatis, basi subrotundatis petiolo 5-10 cm. longo
compresso sparsiter hic inde basin versus densius ferrugineo-
tomentoso, supra glaberrimis rugosulis subtus in venis dense
hispidulo-villosis inter venis minute lanato-pubescentibus, venis
secundarils utrinque 12-14 ; stipulis deciduis. Floribus in generis
modo secunde in cymils furcatis alaribus dispositis, pedunculo
3-4 cm. longo ut brachi alateralia 4+ 5 cm. longa indumento
denslusculo ferrugineo hispidulo-pubescente induto; calyce parvo
irregulariter dentato in fructu vix accrescente. Bacca subangulata
appresse lanato-strigosa d-loculari.

The locality 1s, unfortunately, doubtful ; the specimen was col-
lacted in Peru or Brazil by Poeppig, n. 1300! Hb. Mus. DBrit.

The species 1s readily distinguishable from the other two by
the size and shape of the leaves and by the long petioles.

I append a key to the three species now to be recognized :—

Petioles as much as 9 cm. or more. Leaves broadly

ovate, over 10 cm. wide : : Major
Petioles rarely as much as 3 cm. Leaves oblong

lanceolate, not 5 cm. wide.

Calyx-limb sub-entire, inconspicuous in fruit . . MINOY
Calyx-limb distinctly lobed, conspicuous in fruit,
often nearly as long as the berry . : : . reticulata

(To be continued.)

—_— w—

p—

* I propose to change the title of my papers named hitherto *¢ New
Rubiaceee from Tropical America™ to the one at the head of this sixth instal.
ment. My motive for this change i1s to cover cases where reference i1s made to
features of interest in species already described, or where more general matter

concerning this family 1s dealt with; a course which I contemplate in the near
future.
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MISCELLANEA BRYOLOGICA.—I1V.

By H. N. Dixon, M.A., F.LL.S.
(Continued from Journ. Bot. 1914, p. 124.)

SOME AUSTRALASIAN SPECIES OF BREUTELIA.

BroTHERUS iIn his treatment of Breutelita in the Musce,
pp. 653-660, separates certain species under * Kubreutelia’
Broth. from the Section Acoleos (C. M. as Section of Bartramia)
by the form and position of the leaf-base. In Acoleos this is
‘““ Ovaler bis eilanzettlicher, nicht angedriickter,”” while 1n
Eubreutelia 1t is  Angedriuckter bis umfassender, meist oben
erwelteren, zuweilen quadratischer Basis.”” Apart from this and
the ‘“ weniger kraftige’ habit of Acoleos as against ¢ mehr oder
minder kraftige”’ plants of Euwbreutelia, there are no separating
characters. This character drawn from the leaf-base 1s no doubt
a well-marked and useful one in the case of some of the more
robust species, where the lamina is more or less abruptly reflexed
from the erect or somewhat amplexicaul base, which 1s often
distinctly wider above—at the shoulder—than at the insertion ;
a, condition accentuated if the leaf is flattened out, when. the basal
part becomes deeply plicate, and the margin at shoulders folded
in. But its value has, I think, been overestimated in the group
of species of which Breutelia pendula Hook. may be taken as the
type; as has also the character derived from the position of the
capsule. The plants to which I refer are B. pendula (Hook.
Musc. Exot. t. 21), B. comosa Mitt., B. dwvaricata Mitt., B. con-
stmeles H. f. & W.; to which may be added B. Siebers (Hornsch.).
Of these B. pendula and B. Stebert are placed by Brotherus in
Acoleos, the others in Hubreutelia.

Mitten described his B. comosa (¢f. Fl. Tasm. 11. 199) as differ-
ing “from all states of B. pendula in the short erect base of its
leaves, which 1s widest at the point from which the superior
portion is deflexed, and composed of cells which are everywhere
far shorter’; and also in the capsule suberect or inclined, as
against the pendulous capsule of B. pendula. The sentence
referring to the cells must, I think, be a slip of Mitten’s, and the
character at once dismissed; for nothing could well be shorter
than the cells in the type specimen of B. pendula, where the
upper are often quadrate, and rarely longer than 2 X 1, while
in the type specimen itself of Mitten’s B. comosa the cells are
actually very much longer throughout the leaf. In fact, it
might well be supposed that the sentence was a lapsus calame,
and that Mitten intended the exact opposite of what he wrote,
but for the fact that other specimens determined by Mitten as
B. comosa (e.g. *“ Waitangi R., Bay of Islands, N.Z.” in Herb.
Kew.) have the cells short, exactly as in the type of B. pendula.

As regards the leaf-base, there 1s no doubt that Mitten’s type
of B. comosa, which 1s a tall, robust, very tomentose plant, does
show a leaf-base more or less markedly of the FEubreutelia
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character, though less strongly marked than in other species of
the Section. But other specimens determined by Mitten himself
show an intermediate type of base, e.g. the Waitangi River plant
referred to above, as also a plant in Herb. Hook., ¢ Allan Cunning-
ham, No. 96, N.Z., 1834,” first named B. pendula, then deter-
mined by Mitten as B. comosa; while a specimen ‘ B. comosa,
N.Z., Knight,” in Herb. Mitten, has the leaf-base of Acoleos pure
and simple. Moreover, specimens of B. pendula in Herb. Hook.,
notably the Campbell Island specimens of Hooker's Antarctic
Expedition, show considerable variation in degree of robustness,
the more slender forms agreeing with the type of B. pendula, the
more robust agreeing in habit and leaf-base exactly with Mitten’s
B. comosa from Waitangi River, New Zealand, cited above.

I conclude, therefore, that the form of leaf-base in this group
of species is eminently variable, depending much on the degree of
robustness of the plant; the more slender forms, such as Menzies’
type of B. pendula, showing the extreme Acoleos form, from which
a complete set of gradations can be traced, culminating 1n the
robust tomentose form with fairly well-marked ¢ Euwbreutelia ™
base of Mitten’s type of comosa. If therefore B. comosa is to be
retained as a species, it must be on the ground of the type of base
and robust habit being correlated with the only other character
given by Mitten, vi2. the capsule being suberect or horizontal in-
stead of being pendulous as in B. pendula. The specimensin Herb.
Kew., however, and others that I have received through the kind-
ness of Mrs. Britton from Mitten’s herbarium and others, show
that this character 1s absolutely unreliable.  Thus robust
specimens with a clearly marked Eubreutelia base, sent me by
Dr. Cockayne, have distinctly pendulous capsules, and the same
1s the case with ¢ B. comosa, Kelly’'s Range, New Zealand,
T. W. N. Beckett, No. 1030” at Kew ; but the most convincing
examples are several in which capsules 1n both positions occur 1n
the same tuft; this is markedly the case with ¢« B. comosa, Otira
R., T. W. N. Beckett, 1030 B’ at Kew, where among numerous
capsules, all deoperculate and ripe, most are pendulous, several
horizontal, and a few suberect. * B. penduwla, V. D. Land,
No. 2282 ” in Herb. Hooker, as also *“ V. D. Land, Laurence and
Gunn, No. 2283,"” equally show both positions of capsule in the
same speclimen.

I have therefore no hesitation 1n concluding that B. pendula
Hook. is a highly variable plant in size, branching, degree of
tomentosity, form and size of leaves, and position and size of
capsule; standing on the border line between .dcoleos and
Eubreutelia, it must be held to include B. comosa Mitt., which
in view of the ambiguous specimens referred to above cannot
even be clearly characterized as a variety. In view, indeed, of its
better development, the comosa form would properly be considered
the type form, while Menzies’ plant (the type of B. pendula Hook )
represents a sma,ller, less developed form.

Brotherus implies a doubt as to whether B. pendula occurs
on Kerguelen Island—‘nach Mitten auch auf den Insel Ker-

JOURNAL OF Boranvy.—VYoL. 83. [JaNuaRry, 1915.]
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guelen.”/ I have a specimen ex herb. Mitt.,, so labelled,
‘““ B. pendula, near Vulcan Cove, Kerguelen, Faton, 6. 1. 75,”
which has the capsule suberect, and 1s robust, as in B. comosa,
with the stem leaves showing the Eubreutelia base (though the
branch leaves are purely of the Acoleos type). In Hooker’s
herbarium there are a considerable number of specimens from
Kerguelen Island under B. pendula, of varying size and habit,
some at least with pendulous capsules. Whether or no, there-
fore, B. comosa be united with B. pendula, the latter may be
safely, I think, attributed to Kerguelen Island.

Turning to B. dwvaricata Mitt. According to the author this
‘“resembles the larger states of B. pendula, but differs in its
divaricated leaves, which have, when dry, a subflaccid appearance,
a differently formed base, and the stems almost simple.” The
simple or branched character can hardly be taken seriously.
B. pendula exhibits all varieties of ramification at different times.
The same tuft will often produce almost simple stems together
with stems showing whorled branches. As to the position of the
leaves, I confess I do not understand how the term *¢ divaricate
implies any different position from that usual in B. pendula.
The description of the leaf-base only implies that it is of the
Eubreutelia type. Mitten’s specimens appear to me to show
simply a somewhat lax, and at the same time robust, form of
B. pendula. The Handbook of the New Zealand Flora adds to
the description a note:—* Scarcely different from B. comosa and
pendula.”  This view I should quite endorse. The type of
B. dwaricata might indeed quite well be the type of B. comosa,
in all obvious characters !

B. consymilis (H. f. & W.) must also be placed under B. pen-
dula. The type (‘“ Hypnum consimile H. f. & W., Lord Auckland’s
I, W.85,” in herb. Wilson and Hook.) is a robust plant described
by Wilson as like a slender form of B. elongata, with almost
simple, not very tomentose stems, with here and there a branch,
or two or three together, but irregular, and not whorled. The
leaf structure agrees with ordinary forms of B. pendula, especially
of the ¢ comosa’ type. 1 bave precisely similar forms from New
Zealand, notably a fruiting plant from the Mt. Cook district,
collected by J. C. Andersen and sent me by Dr. Cockayne. Since
writing the above notes on B. pendula I have found that Hampe
has placed Hooker’s Campbell Island B. pendula (referred to above)
under B. consimilis, in his herbarium—which suggests the very
close relationship between the two. And he goes on to place
another plant of Hooker's from Hermite Island also under
B. consvmilts. This sheet must, I 1imagine, have given Hampe
some qualms, since 1t comprises both simple stems and stems
with whorled branches, while obviously pertaining to the same plant.
That a plant which the author (Hooker) considered as identical with
his B. pendula should be referred by Hampe to B. consimalis, while
another of his specimens shows forms intermediate between the
two in the only distinctive character of B. consimilis, viz. the
branching, 1s in itself a testimony to the slight value of that
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species. In the Flora Antarctica, B. constmilis is compared only
with B. eclongata (the robust Australasian ‘comosa” forms of
B.pendula were not then known), and no characters are suggested
that are in any way 1n conflict with the view that is identical
with B. pendula. '

The seta in the various forms of B. pendula varies greatly in
length, from 15 ¢m. to 5 c¢m., but I do not find this character
correlated with any others, not even varying according to the
general size and robustness of the plant. The variability of
B. pendula was noted by Mitten, who writes (in Journ. Linn.
Soc. (Bot.), iv. 83): “ B. pendula, which has been much misunder-
stood, varies greatly in 1ts size, being sometimes not larger than
the usual states of Philonotis fontana, asin the original specimens
gathered by Menazies, at others as large as B. gigantea.” He
adds that B. elongata may be a form of B. pendula, but I should
scarcely be prepared to follow him as far as that.

I should then give the synonymy of B. pendula as follows :—

BreuTELIA PENDULA (Hook.) Mitt. in Journ. Linn. Soc. (Bot.)
iv. 82 (1859).*
Syn.— Bartramia pendula Hook. Musc. exot. t. 21 (1818-20).
Bryum pendulum Brid. Mant. M. 120 (1819).
Mnium pendulum Sm. in Trans. Linn. Soc. viI. 262.
Philonotis pendula Brid. Bryol. Univ. ii. 27.
Bartramia comosa Mitt. ex Hook., Handb. of N.Z. Fl. 449.
Hypnum consimile H. f. & W., Fl. Antarct. 1. 137.
Bartramia consimilis Mitt. ex Hook., Handb. of N.Z. FI.
449.
Breutelia constmilis Jaeg. Adumbr. i1, 559.
Breutelia dwaricata Mitt. in Journ. Linn. Soc. (Bot.) iv. 82
1859).
Bag'tmﬁzm divaricata Mitt. in Fl. Tasman. 195.
Bartramia gigantea H. f. & W., N.Z. FL ii. 90 (nec

B. gigantea Schwaegr.).

Breutelia Sieber: (Hornsch.) Mitt. is a well-defined species in
the narrower, less plicate leaves, with the base little expanded,
not erect and appressed, the upper margins more sharply serrate,
the upper cells all elongate; and especially in the scarcely differ-
entlated alar cells. In B. pendula these are strongly marked,
forming a band two or three rows wide of lax hyaline cells,
extending for some distance up the basal margin, and strongly
contrasted with the very narrow golden cells forming the rest of
the base. In B. Sieber: these lax cells are entirely wanting, and
the alar marginal cells differ very little from those of the rest of
the leaf base, rarely forming a short band of widened, but not
large or hyaline, cells. The capsule 1n the fruiting specimens 1
have seen 1s small, quite pendulous, and remarkably mnioid 1n
appearance. .

Brotherus expresses a doubt as to the occurrence of D.
Sieberr in New Zealand. It is certainly very rare there; but I

i A

* Paris Is wrong in citing Jaeg, Adumbr. for this combination.
c 2
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have a sterile plant from Ngauruhoe Volecano, New Zealand,
3-400 ft., sent me by Mr. Ingham, and collected by the late Mr.
Jas. Murra,y, which must, I think, without doubt, be referred
there. The alar cells are in a few leaves slightly more developed
than in other B. Sieber: 1 have seen, but for the most part are
quite typical, while 1n all other characters the plant agrees
exactly. It is quite probable that one or more of the fourteen
species described by R. Brown (ter.) in Trans. N.Z. Inst. xxxil.
may belong here; but I have not at present had an opportunity
of examining them. All the New Zealand specimens determined
by Mitten as B. Sieber:t in Herb. Hook. at Kew are without
question B. pendula.

Breutelia fusco-aurea Broth., in vegetative characters and leaf-
structure, appears to agree exa.ctly with forms of B. Sueber:
(which, like B. pendula, 1s a variable plant). The fruit, however,
is described as suberect, on a considerably shorter seta. In view
of the indeterminate position of the capsule in B. pendula, 1
should not be unprepared to find that the same variability existed
in B. Stebers, in which case I should incline to unite B. fusco-
aurea with this species.

Two SourH AFRICAN SPECIES OF MICROTHAMNIUM.™

Paris (Ind. ed. 11.) has the following :—

MicroTHAMNIUM CYGNICOLLUM (Hpe.) C. M.in Hedwig.1899, p. 144.
Chryso-Hypnum cygnicollum Hpe. in Bot. Zeit. 1870.
Eurhynchium cavifolium Rehm. M. Afr. austr. n. 368; Paris

Ind. p. 441 (1899).

This entry contains more than one error. In the first place,
Chryso-hypnum cygnicollum was not published by Hampe, op. cit.
The name is a herbarium one only. Secondly, Eurhynchium
cavifolium Rehm. M. Afr. austr.n. 368 is not identical with Hampe’s
C. cygnicollum.

Some time back Mr. Horace A. Wager sent me a moss
gathered by him in Natal, which led to my examining these two
plants. Mr. Wager’'s moss proved to be identical with Rehmann’s
E. cavifolium, but on comparing Hampe’s specimen of C. cygni-
collum, quite marked differences appeared. The latter has a
rostellate lid, which in E. cavifolium is longly rostrate, almost
or quite equalling the capsule 1n length; and the cell-walls are
in E. cavifolium highly prominent at back of leaf, while in
Hampe's plant they are very sparsely and indistinctly papillose,
so as to be practically smooth ; and there are other differences.

el

o o A—

* Cardot, in Rev. Bryol. 1913, p. 20, has given reasons for rejecting both
Microthamnium Mitt. and Stereohypnum Hampe, adopting the name of
Mittenothamnium Hennings; and has given a long list of new combinations
based on this conclusion. Since then, however, Fleischer (in Nova Guinea,
vol. xii. Botanique Livr. 2, p. 125) has pointed out that Rhizohypnum Hampe
has priority over both these names, and is in accordance with the Rules of
Nomenclature. In view of the uncertainty of the case, and the possible excep-
tion to be made in the list of ‘ Nomina conservanda,’” now unhappily sus-
pended, I have temporarily used the commonly accepted generic name.
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pseudo-reptans are much alike, and differ markedly from
M. cavifoliwm and other allied species referred to above.

NeEckerA HoerNELl C. M. aAND N. Hoerseriana C. M.

C. Mailler, in Flora, 1890, in describing the mosses of four
Kilimandjaro expeditions, describes (on p. 489) Neckera (Calypto-
thectum) Hoehnelin C. M. On the next page (490) he describes
another and quite different plant under the name of N. (Rhysto-
phyllum) Hoehneltana C. M. Paris in the Index, ed. ii., has
confused these two plants, omitting the latter altogether, and
giving in 1ts place the former, which, however, 1s not a true
Neckera, but a Calyptothecium (sensu Paris) or Renauldia, accord-
ing to Brotherus’s arrangement in the Muscz.

N. Hoehneliana C. M. is a good species of Neckera of the
section Cryptopodia, which appears to be common in the moun-
tain districts of Central East Africa, frequently fruiting, and need
not detain us. Paris omits this altogether.

The position of N. (Calyptothecium) Hoehnelir C. M. (op. cit.
p. 489) 1s more difficult. DBrotherus, writing in Engler und
Prantl, Pflanzenfam., Musct, ii. 792 (1906), under Renauldua,
gives “ E. Hoehnelir (C. Miull. als Neckera), in Aberdare Gebirge,
von welcher Art B. africana (Mitt. als Calyptothecium) in Sudafrika
und Usambara wahrscheinlich nicht specifisch verschieden ist.”
In Engl. Bot. Jahrb. 1894, p. 198, he had described Mitten's
hitherto unpublished species as Calyptothecium africanunm (Rehm.)
Mitt., citing Rehmann’s no. 332 alone from S. Africa, and also
giving four or five localities in Usambara. He makes no reference
whatever here to Neckera Hoehnelis C. M. More recently, in his
report on the Deutscher Zentral-Afrika-Expedition, 1907-1908,
p. 109, he gives both species as collected in precisely the same
locality, “ Rugege-Wald: An Bium-stimmen ca. 1900 m. i M.,”
which appears to imply that he has modified his opinion on this
point since the publication of the Musce (loc. cit.)

A specimen sent me from the British Museum by Mr. W. R.
Sherrin, collected on Mt. Elgon, Brit. E. Africa, in Sept. 1909,
necessitated a comparison of these plants, and I was led to the
conclusion that the two were certainly 1dentical. There 1s a
considerable difference in habit between the form of E. africana
figured by Brotherus (Musce, . c. fig. 593), which agrees with Rehm.
M. Afr. austr. n. 332 (in sylvis Knysn®), and 1s short, robust,
densely branched and rigid, as compared with the Mt. Elgon
plant, which has long, pendulous, flexuose stems ; but the difference
ceases there. The leaf structure, fruiting and peristome characters
of the Mt. Elgon plant agree exactly with the S. African plant as
figured by Brotherus; and, moreover, Rehm. n. 619 (Transvaalia
in mont. supra Liydenburg) quite agrees with the Mt. Elgon plant
in habit. The Central African plant, like that of S. Africa, varies
considerably in habit, and the male plant is notably a much more
slender plant than the fruiting one. If it should be, as seems
probable, this difference of habit alone which led Brotherus to

keep the two distinct, I have no hesitation in forming the opinion
that 1t 1s an 1immaterial one.
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I have the plant also from Solia, Mt. Kenya, leg. Kemp, 1911,
t.; Aberdare Mts., leg. Kemp, 1910, ¢. fr.; and Knysna, Cape
Colony, leg. Hewitt, 1910, comm. W. Ingham.

Assuming the identity of the two plants, a rather troublesome
problem in nomenclature is solved, as C. Miiller’s specific name
must supersede the synonymy of the S. African plant. Paris gives
Calyptothecium africanum Mitt. in Journ. of the Linn. Soc. 1886,
p. 312, with, as synonym, Trachyloma africanum Rehm. M. Afr.
austr. n. 332. Both, however, of these are invalid names, no
descriptions in either case being published until Brotherus de-
scribed 1t in 1894.

. Adopting the views above expressed, the synonymy will stand
thus :—

ReNaurpia HoesNeru (C. M.) Broth., Musecl ii. 792 (1906).
Syn. Neckera Hoehnelin C. M. in Fl., 1890, p. 489.
Trachyloma africanum Rehm. M. Afr. austr. n. 332
(nomen).
Calyptothectum africanum Mitt. in Journ. Linn. Soc.
(Bot.) 1886, p. 312 (nomen) ; Brotherus in Engl. Bot.
Jahrb. 1894 p. 198.

Renauldia afrzcana Broth., Musci, loc. cit.

THE BRITISH ASSOCIATION IN AUSTRALIA.
By Dr. A. B. Rexprg, F.R.S.

IT may be worth while to put on record some account of the
doings of the botanists who attended the meeting of the Associa-
tion in August of last year. The meeting must have been of great
interest to all, and some at any rate will look back to it as the
most helpful and richest in experience of any period of their
botanical lives.

Members of the advance party spent a week in Western
Australia, but the majority had to be satisfied with glimpses of
the vegetation seen from the train between Fremantle and Perth
and during a drive through the King’'s Park, an extensive national
reserve In a picturesque situation overlooking the Swan River.
The remarkable ¢ grass-tree,” Kingia, was much in evidence, also
the cycad Macrozamia and species of Banksia, the grey-green of
the eucalyptus was varied with the brighter wattles which were
yellow with flower, and the heath-like habit was very striking
in the undergrowth, among which Boronia was conspicuous; we
were evidently 1n a dry country. The voyage across King
George’s Sound on the way to Adelaide recalled Robert Brown's
early explorations at Oyster Bay and other localities. On enter-
ing the Outer Harbour for Adelaide a wonderful accumulation of
the débris of Posidonmia australis was noticed. The detached
leaves were piled in a bank 5 or 6 ft. high, and great balls of fibres
from a few 1nches to several feet in diameter strewed the fore-
shore. These were generally shaped like a Rugby football, not
spherical as are the similar but much smaller balls of I’. oceanica



24 THE JOURNAL OF BOTANY

which one finds on the Riviera. There were also numerous speci-
mens of the green alga Codwum tomentosum, the largest about the
size of a golf ball.

It was pleasant at Adelaide to find oneself the guest of
Dr. R. S. Rogers, a keen student of the South Australian flora
and a specialist in the Orchids, of which he has a beautifully
prepared collection. Adelaide is a garden city, with roads broad
and tree-planted ; Melia Azedarach, locally known as white cedar,
1s largely used for this purpose. LRound the city are ¢ park-
lands,” and on the outskirts beyond the suburbs are fruit planta-
tions, including almond, the pink and white blossoms of which
were 1n full flower in early August, olives, oranges, and loquats.
Beyond rise the Mount Lofty Ranges, the slopes clothed with
sclerophyllous woodland and cut by gullies and deep valleys with
precipitous sides. The trees of the woodland are mainly Eucalyptus,
different 1n species as the soil varies; with these the bright yellow
of the acacias, now in full lower, forms a pleasing contrast. The
dense bushy growth between the trees shows considerable variety,
and includes Leptospermum (Myrtaceae), Banksia, Hakea, Dodonea,
Ixodia (a shrubby composite), and various Leguminos®. The
last-named 1s specially characteristic of the lower shrubby growth,
including Daveiesia, Dillwynia, Platylobium, Pultenea, &c., and a
remarkably pretty climber, Kennedya monophylla. Another climber
1s Correa, the pretty tubular yellow-orange flowers of which do
not at first sight suggest its family, Rutacee. Other low-growing
plants are Zetratheca (Tremandrace®) the so-called Australian
heath, Hubbertia (Dilleniace®), Epacris wmpressa with spikes
of pink, crimson or white flowers, and Acrotriche fasciculiflora,
which produces masses of flowers above the root on the old
wood, giving place later to succulent fruits; Grevillea and
Isopogon represent Proteace®. Adaptation to xerophytic condi-
tions 1s well-marked; the narrow stiff type of leaf often ending
In a spine is very common, and when broader, as in Banksia,
Platylobium, and others, the leaves are still tough and leathery.
Under the guidance of Prof. Osborn, recently appointed Professor
of Botany at Adelaide University, an indefatigable and enthusiastic
guide, we explored some typical gullies—a veritable botanical
paradise. The steep sidesare dotted with Black-boy (Xanthorrhea),
one species of which, X. quadrangulata, has a stem 6 ft. or more
in height, the lance-like flowering spikes projecting from the
centre of the head of leaves were just showing flower, a streak of
whitish blossom appearing on the sunny side facing north. In
the damp soil at the bottom of the gully are ferns, species of
Adiantum, Lomaria, Lindsea, and, though now nearly extermin-
ated here, the coral-fern (Gleichenia), also small terrestrial orchids,
such as species of Pterostylis and Caladenia, and the remarkable
little Corysanthes ; Banunculus lappaceus and species of Vzola have
a familiar look, but seem out of place. A species of Leptospermum (L.
scoparium), known as tea-tree, forms dense thickets. The sundews
are also conspicuous, especially Drosera Whattaker:s with a rosette
of radical leaves and an attractive white Qower. D. quriculata and
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D. Menziesiz have elongated stems, which become attached to
surrounding herbs by means of the leaf-tentacles, an interesting
secondary adaptation, the plant becoming a feeble climber.

Among the small trees on the higher ground should be men-
tioned the conifer Callitris quadrivalvis and the native  cherry,”
Exocarpus cupressiformis (Santalace®), the latter with cypress-like
habit, and bearing a small cherry-stone-like nut on a berry-like
swollen stalk. As Dr. Margaret Benson has shown, it is semi-
parasitic, deriving food by means of its root-suckers from roots of
other plants.

A large area at Belair on the slopes of the Mt. Lofty range
has been set apart as a national reserve; here, among other
interesting plants, 1t was a pleasure to find a little patch of
Phylloglossum.

A long day-trip across Mt. Torrens to the Murray river
1llustrated the great diversity of the vegetation under different
conditions of stratigraphy. Following the valley of the Torrens
river, fine specimens of red gum—~FEucalyptus rostrata—were
seen on the hills near Blumberg; and on entering the Pre-
Cambrian formation we passed beautiful park-land with red and
blue (E. leucoxylon) gums. After crossing Mt. Torrens the
country becomes more open, and granite ranges are traversed
with bold outcrops in the form of great blocks and boulders, bare
of trees except for a few scattered Casuarinas. As we descend, a
fine view 1s obtained of the Murray Flats (Recent to Pliocene),
which, formerly covered with dense mallee-scrub and Callitris
shrubs, 1s now mostly cleared for wheat-growing. Mallee-scrub
covers large areas in South Australia; it is a habit of growth
characteristic of several species of Eucalyptus. A stout, gnarled,
woody root-stock projecting from the ground bears several slender
stems which form a bush-growth. Bursaria spinosa (Pitto-
sporace®) was also a common shrub, and on the dry sandy soil
were small plants of a blue-flowered Erodium (E. cygnorum) and a
tiny white composite, Brachycomz, and a small Galium (G. gemini-
Jolszum). Across the Murray, here a fine broad river, are salt-flats,
the sparse vegetation of which includes Salicornia arbuscula and
S. australis, Sueda fruticosa, Cotula coronopifolia, and a remark-
able leafless Muehlenbeckia (Polygonace®), forming large bushes;
floating in the water-pools was Azolla.

The Botanical Gardens at Adelaide are small but prettily laid
out; they contain some fine palms. A striking sight to the
northerner was the rank growth of the Arum-lily, Richardia, in
full lower round the ornamental water.

At Melbourne began the meetings of the Botanical Section.
Several papers were of local or specially Australian interest. Mr.
C. 5. Sutton described the plant-formations of the environs of
Melbourne—an area of low or moderate elevation, the vegetation
of which has been considerably influenced by man and his
domestic animals; and Prof. Ewart and Miss O. Davies gave an
account of work of botanical exploration in the Northern Terri-
tory. Mr. W. P. Hiern, who was celebrating his jubilee as a



26 THE JOURNAL OF BOTANY

member of the Association, contributed a valuable paper on
Australian Ebenacee. The family is represented in Australia by
eighteen species (eleven of which are endemic) out of a total
of 486. The species are limited to the Northern Territory,
(Queensland, and New South Wales, and belong to the genus
Maba (ten species) and Diospyros (six species, including one
recently described *), with Royena villosa, a South African shrub
which has been recorded from the DBrisbane river, and Fuclea
australiensts, known only from a specimen at the British
Museum collected in 1831-38 by Sir T. L. Mitchell,+ probably
In extra-tropical Queensland. Mr. Hiern’s paper includes the
results of a number of original investigations on the anatomy of
the leaves. Dr. Emily Berridge discussed the affinities of
Casuarina, which she regards as allied to the Fagaceaz, and
brought forward evidence from an examination of the structure
of the inflorescence, flower, and cupule of the Fagacex in support
of Hallier’s view that the ancestors of Cupulifere were allied to
the Rosace®, and that this series is not a primitive one directly
descended from the Gymnosperms.

The President of the Section, Prof. F. O. Bower, drawing from
the results of his exhaustive work on the Pteridophytes, gave a
paper on modern derivatives of the Matonioid Ferns.

Other papers were of more general interest. Dr. C. J. Bond
described some abnormal Begonia flowers, and showed that in
certain forms the presence of an abnormal bract frequently indi-
cates an assoclated abnormality of the sex-organs in the flower
which terminates the pedicel on which the abnormal floral bract
appears. This abnormality takes various forms, from simple
multiplication or modification of accessory floral parts to complete
hemaphroditism. The relative position of the male and female
sex-organs on the axis indicates whether the flower is primarily
male or female. Krom his observations Dr. Bond concludes that
the moncecious condition in plants 1s probably an i1ntermediate
and unstable stage. The hermaphrodite flower, which is probably
an adaptation to insect fertilization, has been brought about by
delaying the segregation of the male and female sex-organs till
the period of the development of the flower. If this occurs early
during the evolution of the inflorescence, such plants would revert
to the moncecious condition. Prof. Gunnar Andersson discussed
the climate in Northern Temperate and Arctic Zones during the
latest Pleistocene Age, and Dr. Ostenfeld based on the somewhat
remarkable distribution of the ¢ Sea-grasses,” or marine genera
of Monocotyledons, a theory as to former distribution of land
and water in the southern hemisphere. Miss E. N. Thomas and
A. J. Davey gave a preliminary account of some features of inte-
rest determined in the course of an investigation of the anatomy
and morphology of the seedlings of geophytic Dicotyledons,
including some pseudo-monocotyledonous forms such as Eanuncu-
lus Ficaria, Conopodium denudatum, and Cyclamen persicum.

* See Hiern in Journ. Bot. 1914, p. 338. t Op. cit. 1910, p. 159.
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Miss Lorrain Smith discussed the relationship of fungus and alga
in the lichen-thallus, and gave a résumé of the various views which
have been held as to the nature of the different tissues, and as to
the origin of the gonidia. Miss E. R. Saunders gave an interest-
ing account of the history of the double Stock, which seems to
have made its appearance about the middle of the sixteenth cen-
tury. Mendelian methods of analysis have shown the relation
of the double to the single form, from the seed of which it is
obtainable in constant proportions. Physiology was represented
by Prof. Ewart’s paper on plant oxidases—a class of substances
of great importance in plant metabolism, the exact chemical
nature of which is quite uncertain.

A joint meeting of the Botany and Zoology Sections was occu-
pied by a debate on the Origin of Species. Professor Bateson in
his address-as President of the Association had discussed the
origin of variation from the point of view of his experimental
work on heredity ; he dismissed the idea of any permanent effect
of the conditions of environment, and suggested that new forms
arose from forms already existing by loss of characters. In
opening the debate, the writer pointed out that such a view of
the origin of species associates with the increasing complexity of
structure and function which characterises evolution, a pro-
gressive simplicity in ultimate constitution, and that the highest
phase of evolution would correspond with the total disappearance
of all characters. Further, such a view presupposes an inconcelv-
able complexity of characters in the primitive organisms. The writer
also criticised De Vries’s theory of the origin of species by mutation.
On this theory species have not arisen gradually as the result
of selection operating for a long period, but discontinuously by
sudden small changes or ‘“ mutations,” which are given off in new
directions and are inherited. Mutations are to be distinguished
from fluctuating or individual variability in which the variations
are merely of a plus or minus character and are not inherited.
The mutation gives rise to a new inheritable specific character,
and is the source of the so-called elementary species. But a com-
parison of these elementary species (¢.g. Jordan's Drabas) shows
that their distinguishing features are precisely those which charac-
terise fluctuating variability, namely, relative size and degree of
development of parts, hairiness, time of flowering, &c.; each
species represents the resultant of a number of slight individual
variations of already existing characters, and suggests some pro-
cess of selection of these rather than a sudden mutation. A
similar remark applies to the cases of seasonable dimorphism 1n
alpine meadows described by Wettstein.

Sports or mutations arising under cultivation are of a different
kind, being generally marked by some one striking character, such
as cutting of the leaf, monophylly in species with compound
leaves, &c. Generally speaking, such would not persist in Nature,
especially where the floral organs were affected, as marked
changes 1n these would be detrimental. Theseafford no evidence
as to the origin of species in Nature.
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"Reference was also made to the view recently developed by
Dr. Lotsy that crossing is the source of new species. Presumed
stable genotypes or elementary species give rise when crossed to
unstable heterozygotes which segregate into a new series of geno-
types. But 1t was urged, there is no suggestion that the
new batch of species is more 1n accord with environment than are
the parents, and there seems no reason for their persistence. In
place of slight variations of well-adapted organisms this theory
suggests for the operations of Natural Selection an indiseriminate
series of new forms. Isthere evidence for the occurrence of these
hybrids or of these series of aberrant and largely monstrous forms
in Nature 1n sufficient quantity to account for the origin of new
species? It was 1mpossible, the opener thought, to reject the
direct action of the environment as a factor in the origin of
specles.

A number of eminent botanists and zoologists took part in the
debate which followed. Prof. Bateson reaffirmed his position,
which was adversely criticised by various speakers, including
Professors Dendy, Minchin, and Poulton, Dr. J. T. Cunningham,
and the Chairman (Prof. Bower).

Prof. Bower’s presidential address, delivered in Sydney, gave
a review of botanical exploration and work in Australia, with
special reference to that of Banks, Robert Brown, Sir Joseph
Hooker, Baron von Mueller, and Bentham, and also touched upon
the problem of the Antarctic flora generally. In pointing out the
great amount of work which still remains to be done in the flora
of British possessions, the speaker severely criticised the short-
sighted policy which, in several instances, has led to the replace-
ment of a botanist by an agriculturist. It was, he maintained, to
the best interest of any State that can possibly atford to do so, to
encourage a central establishment for the pursuit of the pure
science of botany, even though results of immediate practical use
do not appear to be flowing from it at any given moment. In
such matters it 1s impossible to forecast what will and what will
not be eventually of practical use; and in any case, as educa-
cational centres, the purely botanical establishments will retain
their important function of supplying that exact instruction
without which none can pursue with full effect a calling in the
applied branches.

Prof. Bower then referred to the Australian Pteridophyta, in
which he himself was specially interested. Three of the four
divisions of this great group are represented in the Australian
flora, and 1n each case by plants which show peculiar and
probably, for the most part, archaic characters. Phylloglossum,
which is peculiar to the Australasian region, is remarkable for its
annual storage tuber, or protocorm, the primitive significance of
which has in Prof. Bower’s opinion been exaggerated. As re-
gards Tmesipteris and Psilotum, he agreed with Prof. A. P.
Thomas as to their affinity with the now extinct Sphenophyllales

rather than with the Lycopods, with which they were ranked by
the earlier botanists.
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Often the trunks stand bare and blackened by the forest fires, but
1t 1s remarkable to note the persistent vitality shown by some
cases of recovery after a fire, the charred stems bearing a whiskered
growth of green shoots. Another myrtaceous species, Lepto-
spermum scoparium, was instanced in this connection; the fruits
remain fresh and succulent on the branches for many years (it
was sald, sometimes as many as seventeen), the seeds being
released only as the result of a forest fire. Along the valleys some
fine tree-ferns were seen, the common tree-fern, Dicksonia antarctica
and Alsophila australis, which may attain a height of 30 ft. or
more, also Cyathea. The lower parts of the gullies were rich in
the smaller ferns. The upland country when cleared of the bush
is excellent for fruit growing. Mr. Nobelius’s famous nursery at
Emerald is two hundred acres in extent, and on it two-and-a-half
million trees are raised annually. By the kindnessof Dr. McArthur,
of Melbourne, a few of us were able to spend a week-end on the
hills and to botanize unrestricted in the virgin bush.

The Melbourne Botanic Gardens occupy a considerable area,
Jjust outside the city, on the Yarra. The position 1s pleasantly
undulating, and there is a fine piece of water; the collection of
Australian plants is of special interest. In the Gardens is the
National Herbarium, in which is the important Australian
herbarium™ of Baron von Mueller. It is under the charge of
Prof. Ewart, who combines the functions of Government Botanist
and Professor of Botany in the University, the home of which is
two miles or more away at the other end of the city. Prof.
Ewart, who was known as a worker in botanical physiology
before leaving England, has done useful work on the Australian
flora, both from a systematic and an economic point of view.
But under existing arrangements, and with the limited assistance
at his disposal, he is unable to carry on effectively the systematic
work 1nitiated by von Mueller.

Sydney is fortunate in having a Professor of Botany, Mr.
A. A. Lawson, a pupil of Prof. Bower, in addition to the Director
of the Botanical Gardens, the veteran Australian botanist Mr.
J. H. Maiden. The fine Gardens are delightfully situated on
sloping ground round a bay of Sydney Harbour, and are flanked
on either side by a park-like area, the Domain. There is a very
interesting collection of plants, despite the poor sandy soil, 1n-
cluding a strong tropical element. Among the various figs is a fine
specimen of Ficus indica ; also of the Moreton Bay fig (£ macro-
phylla), which grows well in Sydney, and is widely planted;
it 1s, however, a greedy tree. Also a good collection of Cycads,
some well-grown Dragon-trees, and a fine Norfolk Island Pine
(Araucaria excelsa) more than a hundred years old; the last-
named 1s not native, but 1s often planted in Australia.

It 1s 1nteresting to note the widespread use of the so-called
Buffalo Grass (Stenotaphrum americanum), which seems the
universal lawn-grass in Australia. It has a coarse growth, and
the effect does not compare with our own lawns, which, however,
would not stand the dry climate of Australia.
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From Sydney the botanists made an excursion full of interest
to the Blue Mountains, running parallel with and about fifty miles
from the coast; a range which for many years proved an 1n-
surmountable barrier to the early colonists. The eastern face
forins a series of abrupt canyons, which may reach 2000 ft. in
depth, the gorges are densely wooded, and magnificent views are
obtained from many points. There 1s a remarkable contrast
between the upland, typically Australian vegetation and the
luxuriant flora of the lower valleys, where tropical elements,
such as Flicus, characteristic of the northern Australian flora,
mingle with a southern element represented by a luxuriant
growth of ferns, including the tree-ferns Dicksonia and Alsophila,
and in damper spots filmy ferns. On the further slope of the
mountains bordering the stream which issues from the Jenolan
caves, a remarkable series of limestone caverns, were fine speci-
mens of Callitris Cunninghamee, the largest species of the genus;
1t frequents freshwater streams.

The Government has retained as a national reserve six square
miles of country round Jenolan; wallabies range unmolested over
the rocks, and the platypus takes his early morning bath in the
stream, the trees shelter numerous brightly coloured parrots, and
* the Australian magpie, the satin-bird, and many others, are 1n
evidence. On the steep cliff-faces are patches of the ‘ rock
lily,” a terrestrial Orchid (Dendrobium speciosum) with a habit
recalling the lily-of-the-valley. A walk along the valley, under the
guidance of Mr. R. H. Cambage, an excellent local botanist, yielded
specimens of Sambucus xanthocarpa, the fragrant-lowered Pitto-
sporum undulatum, Dodonea wviscosa, Hymenanthera dentata (a
woody Violaces), Hedycarya Cunninghamar (Lauraceae), Coprosma
hirtella (Rubiaces), Pomaderris apetala (Rhamnace®), Bursaria
spinosa, Solanum aviculare, these forming bushes or small trees ;
while Acacia melanoxylon, Eucalyptus melliodora (yellow box-
tree), and-: Sterculia diversifolia were conspicuous among the
larger trees. Among the undergrowth were species of Senecio,
the large-flowered S. macranthus, with S. australis and S. lautus, an
‘““everlasting,” Helichrysum semipapposum, Eptlobium tetragonum,
and of Papilionacese Indigofera australis, Daviesia latifolia, and
the climber Kennedya monophylla.

Another excursion through a different type of country was
made 1n the company of Mr. Maiden. Passing southwards from
Sydney through marshy country, we crossed King George's river,
up which Robert Brown botanized from a small boat, then passed
through the extensive National Reserve, where, among other
plants of interest, was the remarkable Amaryllid, Doryanthes
excelsa, with large sword-shaped leaves and tall flowering stem
ending In the massive crimson inflorescence. Following the
coast road we passed fine specimens of the tall native palm,
Livistona australis, and then ascending the steep coast clitt to
Bulli were again In typical New South Wales bush-vegetation.
The varied flora included species of Banksia, Hakea, Grevillea,
Isopogon, Persoonia, with berry-like fruit, and Petrophila among
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Proteace®, several species of Leucopogon and Woolsia pungens
(Epacride®), Hibbertia (Dilleniace®), Boronia and Zieria (Ruta-
cee), Pomaderris, Dampiera (Goodeniacea), Billardiera scandens
(Pittosporace®), Dillwynia ericifolia, Acacia longifolia and de-
currens, and Casuarina suberosa. Together with Mr. Maiden also
I made a pilgrimage to the classic spot at Kurnell on Botany
Bay, where Captain Cook landed from the ‘ Endeavour” with
Sir Joseph Banks and Dr. Solander in 1770, and formally took
possession of the country for Great Britain. The place is practi-
cally unchanged—a column marks the landing-place, and a little
to the left is the small stream of water at which the crew were
refreshed. Nearer the entrance to the Bay rise the cliffs from
which the little expedition was threatened by natives; the
opposing capes which guard the entrance bear the names given
by Cook—Cape Banks and Cape Solander. On the other side
of the Bay, opposite Kurnell, rises a column in memory of La
Perouse, the French navigator, who touched there in 1778. He
was never heard of again; but more than thirty years later the
wreck of his ship was found.

On the way home I spent a week in New Zealand, including
three memorable days with Dr. Cockayne at Wellington. One
was at Day’s Bay, where an area of forest, consisting of more
than 600 acres, has been recently acquired as a Natural History
Reserve. The gullies contain a luxuriant rain-forest vegetation,
a rich fern-flora with tree-ferns—Cyathea dealbata and medullarzs,
a wonderful diversity of filmy ferms (Hymenophyllum), and great
patches of Trichomanes reniforme. Among the numerous lianes
are Metrosideros (Myrtacez), Rubus australis, Clematis mono-
phylla, Parsonsia heterophylla (Apocynace®), a fern, Blechnum
filiforme, showing marked heterophylly, Freycinetia Banksii, and
the remarkable liliaceous KEhipogonum scandens (aptly named
supple-jack) ; the branches are loaded with epiphytes, including
numerous ferns, but the most conspicuous is Astelia Solandr:
(Liliace). Among the characteristic trees are the Nika palm,
Areca sapida, the lance-wood, Pseudopanaz, the long leaves form-
ing the crown of which become strikingly narrower as the plant
grows older, Knightia excelsa, Weinmannia racemosa, and on the
drier slopes tall specimens of the subantarctic beech, Nothofagus,
two species of which were noted, N. fusca and N. Solandri. Here,
too, one finds T'mesipteris, the archaic fern ally. On the higher
parts Nothofagus gives place to the rata, Metrosideros, and some
of the epiphytes become terrestrial, notably Astelia, which seems
to thrive equally well in either condition; a terrestrial Dendro-
bium, D. Cunminghamii, grows with a cane-like stem like a tiny
bamboo. Another trip was to a taxad forest, where the slopes of the
gully bore a very mixed wood, including fine trees of Dacrydium
cupressordes and Podocarpus dacrydioides; the very bottom of the
gully, through which ran a stream, was a veritable fern paradise.
In an area so typically New Zealand in character, it was inte-
resting to note the intrusion of our northern flora; at one place
the stream was crisp with a splendid crop of watercress, while
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near a rotting trunk, the home of numerous Peripatus, we found a
specimen of Herb Robert, with Geranium molle, completely
naturalized.

The alien vegetation is a conspicuous feature in the settled por-
tions of Australia and New Zealand. The dominant plant on the
hill-slopes of Wellington Harbour was gorse, in brilliant flower
early in September, growing with such typical New Zealand
plants as Aciphylla squarrosa and Phormwum Cookianum. In
South Australia the fields were in places yellow with a South
African Ozalis (0. cernua), and another Cape species, Meseni-
bryanthemum acinaciforme, also occurs on sand near the coast;
while two South African species of Gomphocarpus (arborescens
and fruticosus) grow freely on the foothills of the Mt. Lofty range.
Areas lying fallow at Nobelius’s nursery at Emerald bore many
familiar British weeds of cultivation. In South Australia alone
Mr. J. M. Black estimates at at least 400 the number of alien plants
more or less naturalized and propagating spontaneously ; of these
it is probable that 300 are permanently established. About 100
are from the Mediterranean region, which has supplied some of
the most aggressive immigrants.

The New Zealand forest, where it is not cleared for cu..lva-
tion, is being replaced by Northern species. In the volcanic
district of Rotorua Mr. Goudie kindly showed me over the
Government nursery under his charge. He had many interesting
native trees, such as Dacrydium, Podocarpus, and Phyllocladus
richomanoides, but was planting extensively Northern conifers
such as Pseudo-tsuga Douglasie and Pinus insignis. The hillsides
behind the hot springs bore a fine young forest of the last-named ;
this, Mr. Goudie explained, yielded big timber in thirty-five years,
which would take the slow-growing native Podocarpus 250 years
to produce. Near Mt. Tarawera, where the country for miles
round was devastated by the eruption of 1886 (in which the famous
pink and white terraces were destroyed), I passed through a young
forest of purely European character—poplar, FRobinia pseudacac:a,
elder, and a familiar undergrowth of dog-rose. The king of New
Zealand forest trees, the kauri (dgathis australis), has a limited
range in the north of the North Island, but is being rapidly used
up. The huge column-like trunks rise sometimes for more than
80 ft. without a branch, and from the top spring the short,
enormously thick branches. The tree has disappeared from the
neighbourhood of Auckland, except from a piece of Reserve known
as the Kauri Glen, a few miles away, to which Mr. T. I. Cheese-
man somewhat reluctantly directed me as being but a poor rem-
nant of departed glory. It 1s remarkable that a country of such
supreme and in great part rapidly changing or disappearing
botanical interest as New Zealand should have no professorial
botanist at any of 1ts several Universities. In each case the Pro-
fessor of Biology 1s primarily a zoologist. 1 had the pleasure of
meeting at Wellington Prof. Kirk, the son of the well-known
botanist, who 1s as keenly botanical as his mixed biological
appointments will allow; but it 1s to a private individual, Dr.
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Leonard Cockayne, that we owe a description of the plant biology
of the i1slands, while Mr. Cheeseman, Curator of the Auckland
Museum, and withal a great authority on Maori lore, has brought
an unrivalled knowledge to the preparation of his excellent

Manual of the New Zealand Flora.

-

BIBLIOGRAPHICAL NOTES.
LVIII.—SMmIiTH’S * FLorA BRITANNICA.’

No single event in the history of botany in England has had
more far-reaching results than the acquisition of the famous
Linnean Herbarium by Sir J. E. Smith in 1784. The impetus it
gave to a more thorough knowledge of our insular flora was in
itself of first-rate importance. There had been no dearth of
British floras prior to this time, but an examination of these
with the material contained in the Linnean Herbarium convinced
Smith ‘“that the nomenclature of our whole flora stood in need of
revision, and suggested to him the advisability of preparing an
entirely new work on the subject. A few years later Smith was
contributing anonymously to our knowledge of British plants
through his descriptions in English Botany.

The 1mportant position which that work was destined to
occupy was not dreamt of at its inception. It “owed its origin
to a number of sketches of plants made by James Sowerby, to be
introduced 1n the foregrounds of landscapes’ ; these he was
induced by various botanist friends to issue as plates. Smith
undertook to write the text for them, and thus began his most
enduring work (Loud. Mag. Nat. Hist. 1. 304). But its dis-
advantages, consequent upon the haphazard selection of the
subjects depicted, and the length of time its ultimate completion
presumed, were not forgotten by Smith, who aimed at a systematic
flora in Latin. In claiming authorship of FEnglish Botany he
informs us that the Flora Britannica ‘¢ which has long been
projected,” and which ‘the English DBotany will serve to
1llustrate,” was then preparing (E. B. 1v. p. 11. 1793). It was
not until 1800, however, that the first two volumes were published
in London, and a further four years elapsed before vol. 3 was
given to the world. The work concludes with the Musci; a
fourth volume was contemplated, but never appeared. The Flora
was most favourably received, and an annotated reprint was
issued by J. J. Romer at Zurich in 1804-05; additional stations
for many of the species are given in this, chiefly on the authority
of L. W. Dillwyn’s ¢ Catalogue of the more rare plants found in
the environs of Dover’ in Trans. Linn. Soc. vi. 177-184 (1802).

An epitome of the first two volumes was issued in Liondon in
1800 under the title Compendium Flore Britannice; this was
translated and accommodated to the German flora by G. F.
Hoffmann, and published at Erlangen in 1801. An English
edition by J. Galpine, which continued the enumeration of the
species 1n the parent work to the end of the lowering plants, was
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published at Salisbury, 1806; the dedication is dated from Bland-
ford, Jan. 1, 1806, nine days before the author’'s death. Subse-
quent enlarged editions of the Latin Compendium were issued in
London in 1816, 1818, 1825 and 1828, the year of Smith’s death.
Galpine’s Synoptical Compend enjoyed a considerable popularity
and ran into several editions. Pritzel in the first edition of his
Thesaurus mentions one published in London in 1813; this is
omitted from the second edition of his work, and I can nowhere
find further reference to i1t. The “ second edition’ was 1ssued
anonymously, as were the subsequent editions. It owed ¢ 1its
enlargement and correctness to the kind revision of one of the
most distinguished members’ of the Linnean Society, and was
published at Liverpool in 1819 and in London 1820. The copy
in the Department of Botany formerly belonged to William
Wilson, who has indicated the wild plants observed by him
within a thirty mile circuit of Warrington. Loudon (Gard. Mag.
v. 564) supplies the name of Miss Elizabeth Kent for the ¢ third
edition,” London, 1829:; a so-called ¢ fourth’ consists of the
‘““remainder’’ copies of this, with an additional preface and a
title-page dated 1834.

The simultaneous preparation of the English Botany and the
Flora Britannica permitted their author to refer impartially from
one to the other before actual publication had been effected ; and
this, where questions of priority of publication are involved,
sometimes causes confusion. An 1ntimate knowledge of the
works themselves and of the literature dealing with them
furnishes sufficient data to decide many such points. Taking the
first two volumes of the Flora, we find that Smith dates his
preface March, 1800, and that their receipt i1s acknowledged in a
congratulatory letter to the author from Sir Thomas Frankland
dated 29 April, 1800 (Sm. Corr. 1. 450). I have failed to find any
reference in them to the English Botany plates of that year, but
early pages of the Flora are cited in the latter many months
before their publication. The great majority of the English
Botany plates have a date engraved upon them, which 1s com-
monly taken as affording evidence of publication. In reality it 1s
the date from which 1ts copyright was vested in the engraver,
whose pecuniary interests would be best served by fixing on the
nearest possible date to that on which 1t was oftfered for sale, thus
enjoying the protection of the Act, passed on his behalf, for the
maximum length of time. This date often atfords valuable evidence,
but it must not be regarded as absolute proof of what nomen-
claturists rank as ¢ effective publication.”” For example, although
t. 1069 (Carex teretiuscula) is dated Dec. 1, 1796, it did not appear
until 1802 in E. B. vol. xv. With this exception, any plate bearing
prior date to April 1, 1800, may be assumed to antedate the F'lora
Britannica. 1 am unable to decide in the case of those of even date
(t6. 7156-726), but those of a later date appeared subsequent to the
first two volumes of the Flora; although the citations sometimes
rank as ¢ 1ned.,” this indication 1s of no nomenclatorial value.

The publication of the third volume of the Flora was delayed
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until 1804. It is evident that the manuscript of this was in
an advanced state, and some of it even in print, when the earlier
volumes were 1ssued. The delay 1s explained by Smith in his
preface to vol. 1., but this has been very generally overlooked in
this connection. It may be supplemented by an extract from a
letter from Smith to Dryander, preserved in the Department
of Botany:—

‘““ My publisher White writes me word that on account of the
high price of paper he would wish to publish the 2 vols. of Flora
Britannica already printed, and postpone the rest (which will
make two more) till paper is cheaper. He wishes this to be
expressed 1n the preface, and thinks we may promise the re-
malnder to be published this time twelvemonth. These 2 volumes
go to the end of Syngenesia. I think it will be necessary to give
an Index of the Genera in them. Would you advise an Index of
English names? I think 1t may be spared, as 1t will be superseded
(as well as the Index of the Genera) by a complete Index at the
end of the fourth volume, but this is a point on which I beg your
advice. . . . As to title, I think Flora Britannica will be simplest
and best.”” Dryander replied to this on March 3. The following
March, Smith, writing to the editor of the Monthly Review, gives
his reasons for the continued delay (Sm. Corr. 1. 452). The volume
eventually appeared about March, 1804, but will be found quoted
in English Botany four years previously. DBearing the above
facts In mind, few questions of priority of publication in respect
of this work and the English Botany need go undecided. In
conclusion, it may be pointed out that the late Dr. Reynolds
Green, in his account of Smith in the posthumous Hzistory of
Botany wn the Umted Kiwngdom (pp. 289, 257) published in
October, confuses this work with the English Flora, a much
later work.

F. G. WILTSHEAR
(Department of Botany, British Museum.)

e —— e o e ey

BEVIEWS.

Unsere Freiland-Nadelhdlzer. Edited by ErNsT GRAF Sinva
Tarouca. With 307 illustrations 1n the text, 6 uncoloured
plates and 12 coloured plates. 302 pp. Large 8vo.
Vienna: F. Tempsky. Price 18 marks.

THis is a joint work of nine authors, edited for the Dendro-
logischen Gesellschaft of Austria-Hungary by its President, Herr
Ernst Tarouca. It 1s, however, apparently only in the first and
General Section of the book that these writers have collaborated,
the Special Section being, it would seem, entirely the work of
Herr Tarouca. As there are only three hundred quarto pages
and more than that number of text-illustrations, there 1is
obviously not room for very much text; but what there is seems
excellently adapted for its purpose, which 1s that of the orna-
mental planter rather than the botanist.

Among the introductory chapters, Mr. Ernest Wilson con-
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make an easy book to read. As in other similar cases, such as
Clerk Maxwell's Matter and BMotion, the reader will often regret
the cramped space at the writer's disposal; but the result is a
work which 1s eminently stimulating mental pabulum.

G. S. BouLGER.

S—

BOOK-NOTES, NEWS, dec.

AT the meeting of the Linnean Society on November 19, 1914,
Mr. C. H. Wright gave a summary of his paper, ¢“The Mosses
and Hepatice of West Falkland Islands, from the collections of
Mrs. Elinor Vallentin.” Having made a .collection of phanero-
gams and ferns, which formed the basis of a paper published in
Journ. Linn. Soc. (Bot.) xxxix., Mrs. Vallentin returned to the
Falkland Islands and made collections of the lower Cryptogams.
The present paper contains the determinations of this collection
and attempts to bring together the information previously pub-
lished on other collections. Gaudichaud, in 1825, enumerated six
mosses and three hepatice collected during Freycinet’'s voyage.
D’Urville in the Mém. Soec. Linn. de Paris, iv. p. 597, gave a more
extended list. Sir J. D. Hooker in his Flora Antarctica extended
the number to forty-three mosses and twenty-seven hepatice.
More recently the moss flora has been dealt with by Dusén and
Cardot. The genera represented are either terrestrial or aquatic,
and the species much resemble those from the northern hemi-
sphere. Many are capable of resisting cold and drought, such as
they are exposed to in these wind-swept islands. Very little
affinity 1s shown with the flora of New Zealand and the subarctic
islands to the south of it. Dr. Skottsberg, in his Studien iiber
das Pflanzenleben der Falklandinseln, has indicated the special
plant-formations with which the mosses and hepatice are associ-
ated. The proportion of Pleurocarpi to Acrocarpi is very small.

The paper was 1illustrated by specimens and coloured drawings
made by Mrs. Vallentin.

At the meeting of the same Society on December 3rd, 1914,
Mr. Cyril West explained the main points of a paper written by
him 1n collaboration with Mr. Hisayoshi Takeda on JIsoetes
jgaponica A. Br. He stated that Isoétes japomnica A. Br., which
has a fairly wide distribution in Japan, 1s the largest known
species of this genus; according to Makino, a diameter of 8 cm. is
attained by the caudex of very large specimens. The tri-lobed
caudex consists of two distinct structures, v¢z. stem and rhizophore,
to which the leaves and roots are respectively attached. DBut
owing to the stunted growth of the plant, all external morpho-
logical differentiation between the two organs has been com-
pletely lost. The actual apex of the stem has the form of a
conical mass of tissue situated at the base of a funnel-shaped
depression in the cortex. In this protuberance no definite apical
cell can be distinguished. The cauline primary vascular axis 1s
a non-medullated monostele. Primary phloem surrounds the
central xylem core. An endophytic mycorhiza is found in the
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peripheral cells of the primary cortex. The cambium forms
secondary cortex externally and secondary phloem internally.
Sieve-tubes with sieve-areas of the typical cryptogamic type
occur both in the primary and in the secondary phleem, and
are continuous with those of the leaf-traces. The roots, the
vascular bundle of which 1s collateral monarch with endarch
protoxylem, are arranged 1n a very regular manner on the root-
bearing organ of the plant. The primary growth of the rhizophore
proceeds from a primary meristem situated along three radiating
lines corresponding with the furrows of the caudex. The primary
and secondary tissues of the rhizophore are essentially similar to
the corresponding tissues of the stem and therefore need no
further description.

TrE second number of the Annals of the Bolus Herbarium
(Cambridge University Press, 0s. net) contains illustrated papers
by the editor, Dr. H. H. W. Pearson, on the internal temperature
of Euphorbia virosa and Aloe dichotoma, and by Mr. W. C. Wors-
dell on the stem-anatomy of these plants. Messrs. L. and F.
Bolus and R. L. Glover continue the enumeration of the plants
collected on the Great Karasberg by the Percy Sladen Memorial
Expedition in 1912-13, and the first-named describes two new
species of Erica—E. Muirit and E. Hameriana : these are figured,
as are also those of species in the Great Karasherg enumera-
tion, although no reference to these 1s made 1n the text—a some-
what 1nconvenient omission.

UNDER the title The Scinaia Assemblage (Univ. of California
Publications in Botany, vi. 79-152, 7 plates) Professor W. A.
Setchell publishes a valuable monograph of Scinaia, a difficult
genus of marine alga, and of its allies Gloiophloea and Pseudo-
scinara—the latter a new genus. It is interesting to note that
the type of Scinaia is Dawson Turner’'s Ulva furcellata collected
at Sheringham, in Norfolk. The genus Scinaia was established
by Bivona in 1822 at Palermo in a publication now excessively
rare. The name was lost sight of until J. G. Agardh re-esta-
blished it in 1851 ; but in the meantime the plant had been set
up as a new genus—@Ginnamia, by Montague (1842) and Myclo-
maum, by Kiatzing (1843). Professor Setchell recognizes eleven
species, five of which are new to science. In Gloiophloea he
places seven species, four of which are new to science; and In
Pseudoscinara two species, both new. He gives full diagnoses
and synonymy of every species, followed by important critical
notes, and concludes with an interesting chapter on geographical
distribution. Scinata seems to be essentially a northern hemi-
sphere type, since nine of its eleven species are confined to a
position north of the Kquator, and these represent all the various
types of structure within the genus. Glotophloca and Pseudo-
scinaia have each an equal number of species in each hemisphere.
The paper 1s a valuable addition to algological hterature; and
the numerous figures showing differences of structure in the

species should be of great assistance 1n the determination of
species.—A. & E. 5. G.
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BriTisaE mycology has suffered a great loss through the death
of the Rev. WiLLiaM LeicE WirniamMmsoN EYRE on October 20th
last at Swarraton, Hants. Mr. Eyre was born at Padbury, Bucks,
on March 17th, 1841. He was educated for the merchant service,
and went to sea at an early age. After a few years he gave up
seafaring. He was ordained deacon in 1865 and priest in 1866,
and in 1875 became rector of Swarraton and vicar of Northington,
Hants. He early took up the study of fungi, and was a member
of the Woolhope Club in the days of Dr. H. G. Bull, when the
study of the larger fungi was carried on with vigour and
enthusiasm at the autumn meeting at Hereford. After Dr.
Bull’'s death the Hereford foray very rapidly lost its place in
the affections of mycologists, and, although the foray of the
Yorkshire Naturalists’ Union to some extent afterwards replaced
1t, there was really no satisfactory arrangement for the meeting of
mycologists until the formation of the British Mycological Society
in 1896. In the season 1903 he was elected president, and gave
as his address ‘“ Mycology as an Instrument of Recreation.” The
only other paper appearing in the Transactions is ‘ Notes on
Hants Fungi1” (1899). Kyre was responsible for the list of
Hampshire fungi in the Victoria County History, and in 1907
published “ A list of the Fungi of the Grange Park and Neighbour-
hood, Hampshire "’ ; he receives recognition in Chlorospora Eyrer
Mass. and Poria Eyre: Bresad. He gave great assistance to
M. C. Cooke by providing rare species for the Illustrations; his
new finds have been described since Cooke’s retirement by Mr.
Carleton Rea. KEyre was an ardent naturalist, and was a member
of the Hampshire Field Club from its formation, the * Papers and
Proceedings ”’ of the Club containing several communications,
principally on fungi. For many years he made a close study
of the genus Rubus, and his collection is in the Kducational
Museum at Haslemere, together with his collection of Mycetozoa.
He was a Fellow of the Royal Meteorological Society, and for
many years kept tabulated records of the district round Swarraton.
In all he did he showed extreme care and great enthusiasm; his
genlality and generosity will be much missed by his many
acquaintances.—J. R.

A MEETING of the General Committee of Organization for the
International Botanical Congress, which was arranged to be held
in London in May, will be held at the Linnean Society’'s Rooms,
Burlington House, Piccadilly, on January 21, at 6.30 p.m. The
Committee will be asked to consider the question of the postpone-
ment or abandonment of the Congress.

Tre Journal of the Royal Horticultural Society for November
contains a monograph of the South African Gerberas, by Mr.
R. A. Dimmer, in which three new species, G. glandulosa,
G. Burchellir, and G. Lynchit are described, and several new
varieties. Dr. Farmer has two papers on the plant in relation to
its physical and biological environments, and Mr. W. J. Bean
writes on Chinese trees and shrubs.
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and acute, and not usually more than three times as long as
broad, often much less.

The other species of the section with conical acute ultimate
cells, with the exception of N. ornithopoda, may be roughly differen-
tiated from N. Dixonir as follows:—N. plumosa by the fruits being
produced in the base of the whorls, by the smaller oospores
showing less numerous ridges, by the branchlets being less divided
and having the more uneven Tolypella-like development of the
rays; N. diffusa by the less frequently divided branchlets with
less numerous rays at each forking, by the shorter end-segments
with more graduated cells, and by the oospore showing less
numerous ridges; N. huillensis by the larger pear-shaped
antheridia, by the shorter not whip-like end-segments, and by the
antheridia and fruits being produced in small mucous heads;
N. cristata by the very pronounced ridges of the oospore, the
branchlets being less divided and the end-segments being shorter
often two-celled; N. Arechavaletez (from author’s description)
by the small fruiting heads enveloped in mucus, once-forked
branchlets, and many other characters; N. Hooker: by being
monceclous, having fewer rays at each forking and greatly
elongated lower cell to the end-segments, the other cells forming
a mucro; N. bonaerensis (from author’s description) by being
moncecious, by having minute subglobose fruits showing fewer
spirals, fewer branchlets, &c.

N. ornithopoda, to which N. Dixoniz is most nearly related and
which 1t much resembles in appearance, 1s moncecious, has smaller
antheridia, fewer ridges showing on the oospore, and the ultimate
cells of the end-segments are often longer. Were N. Dixonis
moncecious, the differences would perhaps be considered hardly
sufficient to separate it as a species, and in any natural arrange-
ment 1t must be put alongside N. ornithopoda.

Braun, no doubt rather as a matter of convenience and only
provisionally, divided his sections of the larger genera of the
Characee into moncecious and dicecious species. This is clearly
an artificial arrangement, as there 1s often closer relationship
between a species which 1s moncecious and one which 1s dicecious
than with the other moncecious plants of a section, or vice versd,
and although there 1s no authenticated case of moncecious and
dicecious forms of the same species, there are several moncecious
specles which show a decided tendency towards the dicecious
character. In the genus Chara, for instance, we find such
plants as C. BRabenhorstis with fruits and antheridia produced
at different nodes of the same branchlet, and with the larger
antheridia characteristic of dicecious species. A very inter-
esting plant akin to C. rulgaris, collected in the spring of 1914
by Mr. T. B. Blow, in the south of Spain, shows a further
step in this direction. In 1t the fruits and antheridia are some-
times produced on separate branchlets of the same whorl, while
the antheridia are very large, the diameter being twice that of
normal C. vulgaris. In Tolypella a still further stage appears to
be reached, as Dr. Prosper, in his admirable work on the Spanish
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Characee,* describes a new species, T. giennensis, in which the
antheridia and fruits are produced on different branches, and in
this case also the antheridia are very large.

Mr. Dixon’s discovery of a fresh European member of the
Polyarthrodactylae is of great interest, as this group are for the
most part plants of the Southern Hemisphere, nine species
belonging to Australasia, three to South America, and three to
South Africa. In the Northern Hemisphere, one species occurs
in North America, one in Japan, one in the Sandwich Islands, one
in West Africa, and two, N. ornithopoda and N. Dixonii, in
Western Europe. For the purposes of this summary of distribu-
tion the numbered plants in Braun and Nordstedt’s Frragmente are
taken as species, with the addition of others subsequently
described, and, as they stand, 1t 1s a curious fact that each species
1s confined to one of the districts mentioned, and almost all of
them are apparently restricted to comparatively small areas. No
doubt further research will result in the combination of some of
the present species and the extension of the known distribution of
others, but 1t seems evident that 1n this section there are no
specles with a very extended range.

ExprLANATION OF PLATE 530.

1. Portion of female plant, nat. size. 2. Ditto, tufted form. 3. Portion of
male plant, nat. size. 4. Branchlet of fertile whorl, female, x 6. 5, 6. Tips
of end-segments, X ¢.100. 7. Antheridia, X 50. 8. Fruit, x 50. 9. Oospore,
X 50.

SOME GSCOTTISH RUST FUNGI.

By MarnconMm Winson, D.Sec., F.L.S.
Lecturer in Mycology, University of Edinburgh.

THE fungi described 1n the following notes have, with the
exception of Puccinia borealis, been collected in Scotland during
the summers of 1913 and 1914, for the most part in alpine
situations. In their identification extensive use has been made
of the work on the British Rust Fung: by W. B. Grove (1913),
and references to several of the papers mentioned will be found in
this book. The list of the British Uredinales, published by Mr.
Ramsbottom in the Transactions of the British Mycological Society
(1913), and the book on M:ildews, Rusts and Smuts, by Mu.
Massee (1913), have also been consulted. I wish to express my
thanks to Mr. Ramsbottom for his valuable help in the identifica-
tion of some of the species.

Puccinia Prostir Mong.

Puccinia Prostir has been recently recorded in Britain by
Massee on cultivated tulips, but no particular locality is given.
On the Continent it has been found in France and Italy on
Tulipa sylvestris and T'. australis. This rust was recently dis-
covered In the Royal Botanic Garden, Edinburgh, attacking a bed

p— —gp—. -

* Dr. Ii. R. Prosper, Las Carofitas de Espana, Madrid, 1910.
E 2
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of Tulipa sylvestris, and doing considerable damage to the plants,
which produced few flowers.

The sori, which occur on both surfaces on the leaf, are usually
confined to one longitudinal half of the lamina; there is no
discoloration of the leaf around the sori. In addition to teleuto-
spores, spermogonia are abundantly produced on the leaves,
although 1n previous descriptions of the fungus there is no
mention of these organs. Two kinds of markings are obvious on
the leaves :(—

(1) Yellowish-brown areas, ellipitical or circular in shape, in
which the epidermis 1s apparently unbroken.

(2) Grey or slate-coloured, usually spindle-shaped, areas, many
of which show a longitudinal slit from which the brownish-black
masses of teleutospores project.

It appears that the spermogonia are first produced and give
rise to the yellowish-brown spots, and that later on teleutospores
are formed on the same sorus. In the early stages of develop-
ment the areas remain yellowish-brown, but as the teleutospores
approach maturity an air space develops under the epidermis,
and 1n consequence grey or slate coloured spots are produced.

The mycelium, which 1s easily seen 1n a section of the
leaf, consists of rather large hyphae containing yellowish-brown
granules. The spermogonia are amphigenous, yellowish-brown 1n
colour and flask-shaped, with slightly projecting neck 120-140 p
in diameter. The spermatia are oval and unusually large, about
10 X 5 . The teleutospore sor1 are amphigenous; spores brown,
scarcely constricted, covered with rather long hyaline spines
06-62 X 17-19 p; epispore rather thick, 2-3 u; pedicels variable,
shorter or longer than the spore, up to 80 w 1n length, hyaline,
deciduous.

I wish to thank Mr. W. B. Grove for kindly confirming the

identification of this species.

PuccINIA BOREALIS Juel.

The cidial stage of Puccinia borealis on Thalictrum alpinum
L. was first described by Greville in 1823 in his Scottish Crypto-
gamic Flora as Aicidium Thalictr:. He states ‘“the specimens
were discovered by Mr. Patterson on Ben Voirlich in one of
W. J. Hooker’s excursions in 1821: since which time I have
recelved a specimen from Arnott gathered by MacRitchie in the
Highlands.” Greville’s record appeared in several of the older
works on the British fungi; Berkeley included it in his Outlines
of Fungology (1860); Cooke, in his Synopsis of the DBritish
Aicidiacer in 1864, described 1t as not uncommon in Scotland,
and it is referred to in his Handbook of British Fungy (1871) as
Aicidium Ranunculacearum var. Thalictrr Grev. 1t 1s omitted,
however, from Plowright’s British Uredinee and Ustilaginece, and
also from the recently published works on the rust fungi.

Greville’sdiscovery has also to a certain extent been overlooked
on the Continent. In the Sylloge Fungorum (1888) Saccardo
gives Aictdium Thalictr: Grev. as a synonym for Zcidium
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Sommerfeltee Johans.; both these @®cidial stages occur on Tha-
lactrum alpinum, but the confusion between the two 1s somewhat
surprising, since each has a very different effect upon the
host plant.

In 1894 Juel* showed that the @cidiospores of Acidium
Thalictrr Grev. infected Agrostis borealis Hartm., and produced
uredospores and teleutospores upon it, and that Anthoxanthum
odoratum L. probably also served as a second host plant. He
accordingly suggested the name Puccinia borealis for the fungus.
There 1s no doubt that Juel fully recognised the identity of his
Scandinavian specimens with Greville’s Scottish plant.

In view of the omission of this fungus from recent British
works a translation of Juel’'s description i1s given :—Spermogonia
absent. Afcidia (&. Thalictri Grev.) few (about 8-12) together,
seated on unthickened spots, which become pale or reddish;
pseudo-peridia at first cylindrical, later with torn revolute
margins ; spore mass orange; spores with finely punctate wall
about 13 » in diameter. Uredospore ; sori hypophyllous, elongated,
situated on pale spots; spores 15-18 p« in diam., with moderately
thin, rather finely verruculose walls and with orange-coloured
contents ; paraphyses absent. Teleutospores; sori hypophyllous,
covered by the epidermis, small linear, or irregularly fused, black ;
spores of rather variable form, brown, very shortly stalked, about
30-40 X 12-18 pu, upper cell with somewhat thickened wall at the
apex ; paraphyses absent.

Aicidia on Thalictrum alpinmum L. Uredospores and teleuto-
spores on Agrostis borealis Hartm., and very probably on Anthox-
anthum odoratum L. In the mountain regions of Sweden and
Norway; without doubt also in Scotland and Greenland.

Greville’'s type specimen collected on Ben Voirlich (Loch
Lomond) by Patterson in 1821 is preserved in the Herbarium of
the Royal Botanic Garden, Edinburgh. A search has recently
been made for the fungus on Ben Voirlich, but, unfortunately, no
trace of 1t has been found on Thalictrum alpinum; a uredospore
stage has been discovered on Anthoxanthum odoratum on this
mountain, but as paraphyses are present this evidently does not
belong to P. borealis; 1t appears to be similar to the specimens
collected by Plowright at King’'s Lynn in 1884, and 1dentified as
P. Anthoxantht Fckl.

Greville's description and the existence of his type specimen
clearly justify the inclusion of this species in the British Uredinales.

PuccINIA SEPTENTRIONALIS Juel.

The @cidial stage of Puccinia septentrionalis on Thalictrum
alpimum was described by Johanson from Iceland in 1885, who
gave 1t the name of Acidium Sommerfeltir; he pointed out that
it was distinguished from 4. Thalictri Grev. by the production of
1ts @cidia on swollen red or violet coloured spots on the stems and

e -

* Mykologische Beitrige v. Ofvers af K. Vet-Akad. Firh, No. & 1308,
p. 411.
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leaves of the host plant. Juel * in 1895, working with material
collected in Norway and Sweden, showed that the spores of
Ai. Sommerfeltis were capable of infecting Polygonum viviparum
and P. Bustorta, and that uredospores and teleutospores were
produced on these hosts. He accordingly gave the name Puccinia
septentrionalis to the fungus.

Aicidium Sommerfeltis has been found in Perthshlre, 1t was
collected in abundance on Ben Lui in June, 1913, and on Meall
nan Ptarmachan in 1914, in each locality at about 2500 ft. I am
informed by Messrs. JJ. R. Drummond and R. C. Davie that it is
of common occurrence on many of the higher mountains 1n
Scotland. An unnamed specimen of the fungus collected in 1845
in Glen Callater, Aberdeenshire, is preserved in the Herbarium of
the Royal Botanic Garden, KEdinburgh. It may, therefore, be
concluded that this species 1s widely distributed in Scotland.

In October, 1914, a search was made for the remaining stages,
and teleutospores were found in abundance on Polygonum vivi-
parum on Ben Luil. Uredospores were not discovered, but this
was no doubt due to the late date at which the specimens were
collected. Thalictrum alpinum occurred in abundance in proximity
to the infected plants, but no sign of the ®cidial stage was found ;
1t appears that the portions of the host bearing the ®cidium die
down before the uninfected parts. Polygonum Bistorta 1s not
of common occurrence in the vicinity of the infected 1'. alpinum,
and 1t appears probable that this species does not serve as a host
for the fungus 1n these localities.

The following is a translation of Juel's description of the
fungus :—

Spermogonia absent. Aicidia amphigenous, on swollen rather
extensive dark violet coloured spots, numerous; pseudoperidia
widely expanded, revolute. Uredospores hypophyllous, producing
pale spots on the upper surface of the leaf, naked, soon becoming
pulverulent ; spores with echinulate brown wall, contents bright
orange, about 20 u in diameter, germ-pores 3—4. Teleutospores at
first developed amongst the uredospores, but later in special dark
brown sori, usually hypophyllous, occasionally epiphyllous; spores
rather variable, elliptic ovate or pear-shaped, 28-48 u X 13 X 23 u;
upper cell thickened at apex with a hyaline papilla of variable
size, lower cell with a lateral germ-pore; wall smooth, chestnut-
brown ; contents colourless ; pedicels deciduous.

Aicidia on the leaves and all green parts of Thalictrum alpinum
in the arctic regions of Greenland and Norway, and in the
mountains of Sweden and Switzerland. Uredospores and teleuto-
spores on the leaves of Polygonum vwwiparwm up to now only
from the Scandinavian mountains; also on P. Bistorta by artificial
infection.

Two other British species of Puccinia produce their teleuto-
spores upon the species of Polygonum already mentioned. P.

o e e S S npd—.

* Mykologische Beitrige iv. Ofvers af K. Vet-Akad. Forh. No. 6, 1895,
p. 379.
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Conopodui-Bistorte Kleb. occurs on Polygonum Bistorta and P. vive-
parum, and P. Polygoni-vivipar: Karst. on Polygonum viviparum
only. DBoth these species are at once distinguished from P. septen-
trionalis by the absence of an apical papilla on the teleutospore.
P. Angelice-DBistorte Kleb., which is not yet recorded for Britain,
agrees 1n the absence of the apical papilla.

Puccinia mammillata Schrot, which bas now been split up
into P. Meir-mammzellata Semadinl and P. Angelice-mammallata
Kleb. produces its teleutospores on Polygonum Bistorta. In this
case the apical wall of the teleutospore 1s unthickened, and the
papilla 1s very small ; a similar papilla 1s found on the lower part
of the lower cell beside the pedicel. P. mammellata has not been
recorded from Britain.

Puccinia ANTHOXANTHI Fekl.

Puccinia Anthoxanth: has only been occasionally found in
Great Britain. It was recorded by Plowright from King’'s Lynn
(Norfolk) in 1884, and specimens have also been obtained from
Yorkshire. During the summer of 1914 I collected the uredo-
spore stage of this species on Ben Voirlich (Loch Lomond), and
also in the neighbourhood of Ben Lui (Perthshire), and in both
these localities 1t appears to be widespread ; no teleutospores were
found, although these were searched for in October. The speci-
mens agree with those collected by Plowright in the possession of
numerous thick-walled capitate paraphyses in the uredospore
sorus. In the original account given by Fuckel (as quoted by
Saccardo) there is no mention of these paraphyses, and Sydow’s
description is similar in this respect. Fischer was unable to find
paraphyses in the specimen in Sydow’s Uredineen (No. 458), but
found them in a doubtful specimen on Anthoxanthum from Switzer-
land. MecAlpine found none in specimens from Australia, which
showed 2-4 very distinct germ-pores on one face of the uredospore.

Sydow states that the species is not uncommon in mid-
Germany, and during July, 1914, I was able to collect specimens
of the fungus on Anthoxranthum odoratum in the neighbourhood
of Marburg am Lahn (Hesse). Only the uredospore stage was
found, and this agreed exactly with that of the Scottish specimens,
the paraphyses being particularly obvious.

In view of the discrepancies as to the occurrence of these
paraphyses 1n the various specimens, a further investigation of
the matter appeared desirable. The specimens preserved in the
herbarium of the British Museum 1 have investigated with the
following results :—

Specimens from Sydow’s Uredineen (No. 408).—Uredospores
16-22 x 11-16 u, usually with 2-3 equatorial germ-pores, but
these are not well marked; paraphyses absent. Specimen from
Sydow’s Mycotheca marchica (No. 1218).—Uredospores 25-30
X 16-20 u, with no clearly marked germ-pores; paraphyses
absent ; mesospores present. Specimen collected by Fuckel
(Fung: Rhenani, No. 2427).—Uredospores 20-25 X 17-20 4,
with 2-3 equatorial germ-pores; paraphyses absent.
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In all these specimens the teleutospores agree in size and
structure with Fuckel's description as given by Saccardo.

In all these the uredospore sor1 are distinctly larger than those
of the specimens recently collected. It seems that this difference
in size does not depend on the age of the sorus, since some of the
Scottish specimens were collected in June and some in October,
and the German specimens in July. It 1s probable that two
forms have been included under P. Anthoxanths as follows :—

(1) Those specimens with no paraphyses 1n the uredospore
sorus—Huckel, Fungt Rhenant (No. 2427), Sydow, Mycotheca
marchica (No. 1218), Sydow, Uredineen (No. 458), McAlpine’s
Australian specimens.

(2) Those specimens with paraphyses in the uredospore sorus—
Plowright’s specimens from King's Lynn, Fischer's doubtful
specimen from Switzerland, the recently collected specimens from
Scotland and Germany.

It must not be forgotten that P. borealis produces its uredo-
spore and teleutospore stages on Anthoxanthum odoratum, and,
judging from Juel’s description (see p. 45), this species would be
almost indistinguishable from the specimens of P. Anthoxanth
from the British Museum which have been just described.
P. borealts apparently only differs from form 1 in possessing
hypophyllous sori, and in the somewhat smaller size of the
uredospores.

At present our knowledge of P. Anthoxanth: is scanty, and
until more facts regarding its life-history are available i1t would be
premature definitely to split up the species.

I wish to express my thanks to the British Museum authori-
ties, and also to Prof. Arthur Meyer who kindly allowed me to
make use of the Botanical Department of the University of
Marburg for the examination of the German specimens.

MELAMPSORA ALPINA Juel.

Melampsora alpina occurred on Salix herbacea L. on Ben
Lui in October, 1914, at about 2500 ft. Both uredospores and
teleutospores are present.

The uredospore sor1 are small, scattered, rounded, amphigenous
and orange yellow 1n colour; spores ellipsoidal or spherical,
19-22 x 14-17 p, finely echinulate, contents orange yellow;
paraphyses abundant, capitate, thick walled, up to 88 u in length,
the head about the same size as the uredospores, wall up to o ¢ in
thickness.

The teleutospore sori are amphigenous, rounded, mostly on the
upper surface, those on the lower surface being usually smaller
and opposite to the larger ones on the upper surface, which are up
to ‘8 mm. in diameter, brownish black, covered by the epidermis ;
spores flattened or rounded at the apex, rounded and usually
diminishing in size towards the base, 26-00 X 9-14 u, wall thin,
smooth, yellowish-brown.

M. alpina was discovered by Juel in Norway and Sweden, and
has been subsequently recorded from Switzerland. It has been
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researches. In all such 1nstances the fresh specimens were
brought to me; and, as a rule, they will be found entered without
the collector’'s name, like the many others which I actually saw
growing 1 situ. In other cases the initials of the collector will
be found after the locality given for it (or localities where conse-
cutive), confirmed when I have seen satisfactory specimens by
the sign “!” These initials are as follows :—F. = E. H. Farr;
G. = E. G. Gilbert; H. = the late T. Hilton; M. = Rev. E. S.
Marshall; R. = the late F. C. S. Roper; 8. = C. E. Salmon;
W. =J. W. White; C.C.B. = C. C. Babington ; C. E. B. = C. E.
Britton. E. and W. stand for East and West Sussex respectively.

New records (or what I believe to be such) for v.-c. 13 and 14
are starred. I am much indebted to the Rev. E. 5. Marshall and
Mr. C. E. Salmon for invaluable help derived from their papers
referred to above.

The second edition of the Sussex Flora (Simpkin, Marshall &
Co., London, 1907) contains a considerable number of the localities
given 1n this paper, and also many additional ones, only a few of
which, without voucher specimens, I have thought it well to
quote. The nomenclature which I have followed 1s that of the
London Catalogue of British Plants, ed. x.

RuBus ip&Us L. 'W. Apparently frequent (‘“both on chalk
and sand,” M.). Observed in several localities near Fittleworth
and Midhurst, but usually in small quantity. Woods and downs
near Finden, 1901, W. Whitwell. No doubt widely, if somewhat
thinly, distributed through the county, but perhaps not often
reported because regarded by many collectors as mostly sporadic.
Flora Sussex, however, contains a considerable list of localities.

Var. oBrusirorius (Willd.). *W. Near Midhurst, F. 4. B.!
The only Sussex example that I have seen.

SUBERECTI.

In the wide sandy districts of mid-Sussex at least—so far as
I could see last summer—this i1s certainly a difficult group, with
rather ill-defined specific distinctions.

R. Fissus Lindl. Apparently uncommon. W. St. Leonards
Forest, W. (1898)! Copse on Duncton Common, M. Roadside,
Lavington Common. Benham, near Fittleworth. E. Near Heath-

field Park ; High Wood, Bexhill, £.1

R. suBerecTUS Anders. Perhaps rather more frequent than
R. fissus. W. St. Leonards Forest, W. (1900)! Copse near
Burton Rough; near Petworth Station, M.! Fittleworth Common.
Near Midhurst. Bignor. E. Ashdown Forest, Borrer (teste C. C.
B.). Downland Wood, F.! Rocks Wood, Uckfield, H.!

R. Rogersit Linton. E. Waterdown Lane, near Tunbridge
Wells, E.! Apparently this species.

R. surcatus Vest. E. Near Wych Close, Ashdown Forest,
Waddell (1904)! Apparently this; but, if so, weak and shade-

grown.
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R. prLicatus Wh. & N. So generally distributed that the
enumeration of separate localities seems unnecessary. W. On
most of the sandy common and open moorland, but (in the Fittle-
worth and Midhurst neighbourhoods at least) mostly represented
by a small-leaved and subglabrous form, which in 1ts shining stem
and (usually) strongly falcate or hooked panicle-prickles recalls
E. nitidus, though keeping distinct from i1t in 1ts roundish-
acuminate leaflets and short stamens. In mid-Sussex plants
occur which go off from type towards var. Berirami: G. Braun
in their longer stamens and broad leaflets. There 1s also a small
form, found on Bognor Common by Mr. Cumming, which has
very small prickles, compact cylindrical panicle and rather fissus-
like foliage. At first I was inclined to put this under E. fissus ;
but a careful examination of all the specimens shows that, small
as all the prickles are, they are too few in number and too stout-
based for that species, while the basal leaflets are not always

strictly sessile, and the ripe fruit (Mr. Cumming assures me) is
always black.

Var. BeErTrAMII G. Braun. To this variety, I think, must go
the following :(—W. Wiggenholt Common, H. (1900)! E. Wash-
Ington Common, H.! Border of West Dorman’s Park, G.!

Var. HEMISTEMON (Genev.?). K. Halland, Bentley Wood ;
Fairhazel Brooks, F.! By Newick Station, H.! Waterdown
Lane, G.! The pseudo-hemistemon of Focke; and probably the
hemistemon Genev., though not that of Mueller.

SUBRHAMNIFOLILI.

R. NiTipus Wh. & N. W. Ambersham Common (between
Graffham and Heyshott) 1901! West Chiltington Common, 4.
Webster, 1912! Fittleworth Common and Midhurst Common,
1914 ; 1n some quantity, not the type, but a form with broader
ovate-acuminate leaflets and a very straggling divaricate panicle,
probably not distinct from the form divaricatus Focke in spite of
the differently shaped leaflets and varying length of stamens.
Growing as this Fittleworth and Midhurst plant does 1in the same
localities as a broad-panicled E. lentiginosus (which also has
stamens of varying length), it can only be distinguished from that
after careful examination. I am surprised not to have seen any
Sussex I. opacus Focke, as 1t certainly occurs 1n the three con-
tiguous counties—Hants, Surrey, and Kent.

R. arriNnis Wh. & N. Apparently rare. W. Fittleworth
Common, south-west end. E. Kemp’s Wood border, Little
Markly, £.! Somewhat resembling E. afinis, but on the whole
I think still more strongly recalling E. cariensis Genev., is a plant
which occurs 1n dense thickets in two or three widely separated
spots near Midhurst; but it was too abnormal for definite naming.
Thus far typical cariensis is only known with us as a western
plant—in Ireland and Wales and our south-western peninsula,
extending as far east as the neighbourhood of Swanage, Dorset.

R. HOLERYTHROSs Focke. W. Near Chiltington Common, 1} .
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Woods, Bignor Park, M.! E. Lane near Eridge, W. Borrer,
1845, Hb. C. C. B.! Budlett’s Common:; Park Wood; Mares-
field, /'.! Worth Forest, C. E. B.! Waterdown Lane, G.! Ash-
down Forest, H.!

RHAMNIFOLII.

R. mvBricaTUs Hort. E. Bexhill. St. Leonards-on-Sea.
Waterdown Lane and Tunbridge Wells. It is remarkable that

this has not yet been observed in West Sussex, though its general
distribution 1s so predominantly western.

R. carpiniFornius Wh. & N. Local. W. South side of
Ambersham Common, M. West Chiltington Common and Col-
gate, W.! Midhurst Common and immediate neighbourhood ;
typical and abundant. E. Blackdown, near Uckfield, F'.!

R. iNcurvaTUs Bab. Rare. W. Rotherbridge, C. C. B. (Brit-
Rubi). Midhurst Common. Henfield, Borrer (F1. Suss.). Near
Midhurst, F. 4. E.!, not the type, but the strongly marked form

(var. subcarpinifolius mihi MS.) described by me in this Journal
for 1899, 194, and 1903, 90.

R. LinprLEIaNUs Lees. Common. W. Abundant on the lower
greensand from Fittleworth to Midhurst and Pulborough ; Stop-

ham ; and at least frequent elsewhere; Blackdown (near Hasle-
mere). K. Uckfield, /.1 Terrible Down, H.!

R. ARGENTEUSs Wh. & N. Local, but often abundant. W. Linch-
mere and neighbourhood, 1900. Blackdown; Lavington; Burton;
Graffham. Between Bignor and Madehurst. Patcham Downs, H.!
E. Worth Forest, C. E. B.! Waterdown Lane.

R. reAMNIFOLIUS Wh. & N. Apparently quite generally dis-
tributed. W. Especially common in the Fittleworth neighbour-
hood and iIn the extreme west, about Linchmere, &c. ¢ Near
Rudgwick, rare,” W.! Henfield Common, H.! Lavington,
Graffham, Heyshott, &c¢. Near Midhurst. E. ¢ Woodmancote

and St. Leonards Forest,” C. C. B. (Brit. Rubi). Waterdown
Lane. Budlett’'s Common, F.! Plumpton Green, H.!

Var. Baker! (F. A. Lees). *W. Fittleworth to Benham, in
several spots, but small quantity. Bognor Common, M. 4. E.

R. ScHEuTz Lindeb. *W. Near Midhurst, edge of moorland
on Petersfield Road. In good quantity and very characteristic.
Low growing, and very distinct from the R. pulcherrimus in its
immediate neighbourhood. Not previously seen in East England
except in one locality (Tooting Common) in Surrey.

R. pumnoNiENSIS Bab. Locally abundant. W. Between
Westerland Farm and Lavington Common, M.! Washington
Common, H.! Midhurst neighbourhood, i1n several spots.

E. Hollingbury Camp; Seaford Downs; Hurstmonceaux Park,
H. Heathfield, E.! Waterdown Lane.

R. puLcHERRIMUS Neum. Usually fairly common. Probably
distributed throughout the county, as in Great Britain generally ;
but in some of the more sandy districts 1t seems rather less
frequent than usual. W. Greatham Common, M.! ‘ Frequent,”’
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W. Storrington; Rock Common, &ec., H.! From Linchmere and

Shottermill to Midhurst and Pulborough, seen almost everywhere.
E. Outskirts of St. Leonards Forest, W.! Downs, Telscombe:

Hurstmonceaux, H.! Near Waldron, &c., ££2.! Waterdown Lane;
Bexhill.

R. LinpEBERGII P. J. Muell. W. Near Rudgwick, W.! Ap-
parently this, but not otherwise known in the county.

VILLICAULES.
So far as at present known, quite thinly distributed.

R. MmeErcIicUs Bagnall var. BRACTEATUS Bagnall. W. St. Leo-
nards Forest, W. (1905)! E. Coombe Bank Quarry, near
Uckfield, F.!

R. vinricauris Koehl.,, sp. collect. E. Harrock's Woods,
Boffey! Apparently this.
Var. caALvaTus Blox. Petworth; Lavington; Burton.

R. SELMERI Lindeh. Uncommon, or verylocal. W. Midhurst
to Klsted, for a short distance. In some plenty on the coast
south of Bosham, M. & S.!

R. rEOMBIFOLIUS Weihe. Apparently rare. W. Near Chil-
tington Common, W, (1898)! Near Midhurst, 1914.

R. cratUus Focke. E. ¢ Uckfield, F.” (Fl. Suss.). I have no

note of having seen a specimen.

R. LeucaNnDRUS Focke. Uncommon, I think, and variable.
W. Shottermill Common (1900); Fittleworth, Midhurst, and

Ambersham Commons.
DISCOLORES.

R. THYRSOIDEUS Wimm. Local. E. Hailsham to Hempstead ;
Ditton’s Wood, E.! Blackdown Common; Uckfield, .! Near

St. Lleonards-on-Sea, 1900.

R. Goproni Lecoc. & Lamotte. Widely distributed as an
aggregate ; the usual forms coming nearer to var. robustus P. J.
Muell. than to our West England forms, as described under the
name I. argentatus P.dJ. Muell. in Handbk. Brit. Rubi, p. 39.
W. Wiston, H.! Fittleworth and Midhurst neighbourhoods to
Benham and Elsted ; frequent. E. Stanmer Park, H.! Coombe

Bank Quarry, F. !
Var. roBusTUs (P. J. Muell). W. Near Petworth Station ;

Midhurst and Fittleworth neighbourhoods; Bognor Common ;
frequent. E. Near Lindfield; Seaford, Il. §. Standen. Near
Horsted Keynes; Streat to Plumpton Green, H.! \Waterdown

Liane, 1902.
R. rusTicANUS Merc. 5o generally distributed as to make full

list of known localities unnecessary. W. Henfeld, Dorrer (teste
C. C. B.); same locality, H.! Pulborough; Fittleworth, .\c.
E. “Very common in Cuckmere district,” I. * Very common
throughout the county,” Flora Susser. Near Tunbridge Wells:

Bexhill ; St. Leonards-on-Sea.
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R. puBEsCENS Weihe var. suBINERMIS Rogers. Common and
quite characteristic. 'W. Henfield, Borrer (as *“ B. macrophyllus’),
Sowerby Herbarium, British Museum (E. B. Suppl. t. 2525)!
Slindon, &c., M.! Horsham and St. Leonards Forest, W.!
Lavington; Coates; Petworth; Midhurst; ZFittleworth, &c.
Chiefly on moors and other open sunny places. E. Uckfield, &ec.,
F.! Lindfield, Standen! Crowborough Warren, &c., H.! Worth
Forest, C. F/. B.! Bexhill, St. Leonards-on-Sea, Battle, &c.

SILVATICI.

R. siLvaticus Wh. & N. Apparently rare. “W. Near Mid-
hurst, on Petersfield Road, in a few spots, 1914.

[R. HESPERIUS Rogers (see Journ. Bot. 1914, 181). *E. Near
Newick Station, Fev. J. Roffey, 1909! Apparently a form of this
which I enter here because, though I have seen no other Sussex
plant identical with it, Mr. Roffey’s specimen strongly recalls a
plant growing in Warwick Park, Tunbridge Wells, West Kent
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