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NOTE.

THE present part of the Annals of the Calcutta Garden is the work of three authors.
The descriptions of new and critical species of Ranunculaceae, which occupy pages 71 to
114, together with the accompanying plates, are the work of Mr. P. Briihl, of the Bengal
Educational Service. For the remaining portion of the volume, except the description
and figure of Milula spicata (which were contributed by Dr. D. Prain, Curator of the
Herbarium of this Garden) | am responsible.

G. KING.
ROYAL BOTANIC GARDEN,

CALCUTTA,
March 1896.



ZoRvIC Gap

7 N

[
=
4

DESCRIPTIONS

OoP

NEW AND BAKE INDIAN PLANTS.

SOME NEW OR CRITICAL RANUNCULACEIE FROM INDIA AND ADJACENT REGIONS.-
By Paul Briihl.

PLATES 102 TO 128.

OF the Ranunculacese figured in plates 102 to 128, only one, Coptis ospriocarpa, is
an undoubtedly new species. Others are forms sufficiently distinct to clam for them the
rank of species of the second order; but the connecting links between them and
pecies aready known having been clearly traced, the writer thinks it preferable to
emphasize the want of complete independence by enumerating and defining them expli-
citly as subspecies. Still others, like Aconitvm gymnandrum, Maxim., or Adonis brevistyla,
Franchet, themselves discovered comparatively recently, were not known before to occur in
the tracts of country which are legitimately included in India as a botanico-geographical
region. A fourth group is made up of some species which, from want of material, have
been hitherto identified with species to which they undoubtedly do not belong. Finally,
some of ‘the plants have been figured here, because they have either never been figured
before or, if so and in any case, because they invite, for some reason or other, the
specia  attention of botanists. A connected account of the Indian Rammculacece will
appear shortly in the Journal of the Asiatic Society of Bengal, partii, as a sequel to the
author's Disputatio de Aquilegia: it will therefore be sufficient here to refe» only to those
species which are figured in the accompanying plates, athough a number of other
species, like those of Isopyrum or several species of Clematis and Ranunculus, would form
interesting subjects for discusson. The writer cannot conclude these introductory
remarks without alluding to the great disadvantage which he has felt repeatedly whilst
engaged in his researches in Himalayan botany which rises from the fact that there
are a number of gpecies—Ranunculus cftaerophyllos, Linn., for instance—the synonymy of
which is yet involved in some doubt. These doubts could, most of them, be definitely
cleared up, if some of the European botanical societies would undertake the task uf
forming complete herbaria of the tracts in which such veterans as Caspar Bauhin,
"Gouan, Guettard, Lespeyres, and others botanized. Finally, two problems may be
referred to as worthy of the attention of Indian botanists: the tracing of the
connection between the flora of the North-Western Himalaya and that of the Elburz
and the Caucasus; and the establishment of the affinities which link the flora of the
Central, and still more that of the Eastern Himalaya, to that of Japan. The obstacles
in the way of a satisfactory solution of these problems are the scarcity of Caucasian,
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Turkestani, and Japanese specimens in the Indian herbaria; the incompleteness of ou*
knowledge of the floras of Persia, Afghanistan, and some parts of Turkestan; and
our practically complete ignorance of the botany of the extreme Eastern Himalaya.
The results of the partiad exploration of the Chumbi Valley, which very clearly indi-
cate the close relationship of the flora of the Himalayas east of Skkim to the Flotas of
Yunnan, Hupeh, Setchwan, and Kansu, point to a rich harvest which is ready to be
gathered in the inhospitable regions which stretch from the eastern frontier of Sikkim
to the haunts of the Mishmis and Abors.

THALICTRUM CULTRATUM, Wall

Hooker and Thomson in the Flora of Brit. 2nd. are aready of the opinion that T. plztycarpum,
H. f. e T., is probably only an alpine state of T. cullratum. Lecoyer, whose views concerning this
form are shared by the writer, formally reduced T. platy carp urn to T. cultratum in his valuable mono-
graph on Thalictrum. Eelated to T. platycarpum is a form which was gathered by one of Dr. King's
collectors somewhere between the northern frontier of Skkim and Lhassa. The mogt important
characters which distinguish the two are taken from the ripe fruit; and the differences are rather
condderable. Neverthdess a careful investigation into their redationships makes the writer averse to
caiming the new form as an independent species, and it appears to him preferable to condder it, like
T. platycarpum, a subspecies of T. cultratum. We have thus—

Subspecies |. CULTRATUM VERUM; a middleszed or tall herb (40—100 cm. high); pediods
dongate, filiform, 10—30 mm. long; anthers long-linear; stigma very narrowly winged; achenes distinctly
gipitate (rardy one or another snbsossile), attenuated towards the base, on transverse Beotion nearly
anceps, not wrinkled; lateral nerves dightly anasomosing upwards, without stalk 5—7 mm. long.—
Kashmir; Garhwal; on the Kedar Kanta and elseswhere; Nipal; Skkim, 8—12,000'.

Subspecies 11. PLATYCARPUM, H. f. et T.; middleszed herb (25—50 cm. high); pediods elongate,
filiform, 10—20 mm. long; anthers dliptic-oblong; stigma broadly or narrowly winged, suhsagittata at
the base; achenes manifestly stipitate, attenuated towards the base, on transverse section angular subcul-
trate, not rugose; lateral nerves smple, without salk 3—4 mm. long, scarcedly convex along dorsal, very
convex along ventral suture, minutely glandular; (wings of stigma re volute in the ripe fruit)—Western
Tibet; Garhwal; Southern Tibet, north of Sikkim.

Subspecies HI. TsaNGeNse, P. Bruhl\ rather small (15—20 cm. high), very much branched;
pedicels short, 3—4 mm. long; anthers linear; stigma broadly winged, very acutely triangular, wings
eroxe and laciniate; achenes subsessle, asymmetrically obovoid, dorsally gibbous near apex, ventrally
very convex, on transverse section subangular, glabrous, attenuated towards the base, lateral nerves
scarcey anastomosing, 25—3 mm. long, wings of stigma reflexed in the fruit.—Tibet, north of Sikkim
(King's Collector).

PLATE 102 Thalictrum cultratum, Wall.: the letters ¢, h (misprint for p), t refer to subspecies cultratum verum,
platycarpum, and tsangense respectively. 1, upper part of inflorescence of T. cultratum verum; 2, T. platycarpum; 3,
T. tsangente; 4-6, sepals, 7-9, stamens, 10 and 11, head of achenes, 12, pistil; 13-16, ripe achenes, and 16-18,
gigmas, of 21 cultratvm, T platycarpum, T. tsangenst resp.; all of natural size.

CLEMATIS MONTANA, Ham.

Shrub or uiidershrub, climbing or sarmentose; flower-bearing branchlets from the
axils of fallen leaves, usually much shortened, scaly at the biise; leaves trifoliate; leeflets
membranous to subcoriaceous, rarely quite leathery, mostly ovate or ovate-lanceolate,
serrate or serrately incised, rarely quite entire; flowersusually crowded; pedicels 3—15 cm.
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long; sepas -5 cm. long, white, yellow, or reddish, spreading; stamens distinctly
shorter than the sepals; filamerits glabrous, linear; anthers linear, blunt or subapi-
culate; achenes laterally compressed, persistent style plumose, 25—4 cm. long.
Flowers from April to September.
Geographical distribution—Hindu Kush, Kaffiristan, temperate Himalaya, Moupine,
Yunnan, Assam Hills, Chota Nagpur, (Japan). '

0. Kuntze enumerates and names under the head of Cl. montana, subspecies normalis, thirteen varieties,
which are mostly characterized by single characters. Now there are specimens whioh possess at the same
time incised (var. incisa) and pubescent (var. pubescens) leaves, obtuse (var. obtusisepala) and yellow (var.
Jiavida) sepals, with pedunoles shorter than the leaves (var. bren-pedunculala) ; and it would not have been
difficult to define and name a number of other varieties according as the leaves are glabrous, pubescent,
or subhirsute, as the pedicels are hairy or glabrescent, as the stamens are longer or shorter than the
pistils, as the style is straight or recurved, as the stigma is canaliculate or no. We should thus have
performed the remarkable feat of making a single specimen belong to a dozen or more named (!) varieties.
That would be Systematic Botany with a vengeance!

The following Indian, Tibetan, and Tunnanese varieties may be distinguished:—

A. Varieties with abbreviated flower-bearing branchlets, leaves of flowering branchlets crowded ;
flowers one or several, originating in the axils of scales.

Var. a. ANEMONIFLORA, (Don pré sp., non 0. Ktze); leaflets lanceolate, acuminate, membranous,
serrate rarely quite entire, glabrous or nearly so above, hairy or glabrous beneath;
flower s appearing with tte leaves usually many on the abbreviated branchlets; pedicels
longer or shorter than the leaves, glabrous or pubescent; sepals obovate, rounded or obtuse
at the tip, 1*5—3 cm. long, beneath subglabrous except at the pubescent edges; stamens
usually 80—120. Gilgit (Tanner!); Kashmir (Clarke!); HazSra (Stewart!); Black
Mountain (Duthiet); Simla Gamble!); Garhwal near Massuri (Duthie!); Kumaon, near
Naini Tal, and on the Kedar Kanta (Eoyle/).

Var. 0. INCISA, 0. Ktze; leafletss membranous, lanceolate, acuminate, 1—6 cm. long, incised,
cuneate, above more or less coarsey hairy; flowers with the leaves, solitary or crowded
on the shortened branchlets, pedicels usually longer than the leaves, hairy or nearly
glabrous, sepals oblong, obtuse, mucronulate, 15—25 mm. long, glabrgscent on back;
samens 60—90. Garhwal, on the Kedar Kanta 10—11,000" (Duthie!); Nipal (Scully!).

Var. 7. dmJMBicA, P. B.; leaflets obovate or rhomboid, more or less deeply trifid, mucronate-
serrate, cuneate, above adpressedly hairy, beneath more or less villous; flowers with the
leaves, crowded on the abbreviated branchlets; pedicels as long as, or longer than, the
'leaves, villous; sepals oblong- or obovate, rounded at the tip and mucronulate, rarely
subacute, 15—25 mm. long, pubescent or villous beneath; stamens mostly 25—40. Ohumbi
(King's col!./); Sikkim, near ling-tu (Kiny's coll.!), Lamtong (King's colt.!)g Phullut
(Kings coll.!).

Var. 8. PBAECOX, O. Kite; leaflets pubescent or villose; flowers before the leaves; sepals
obovate, rounded, 12—20 mm. long, pubescent beneath. Closely related to 7. Sikkim:
on Phullut (King's call.!).

Var. € FASCaLIFLORA, Franchet pro sp.; leaflets leathery, lanceolate, quite entire, glabrous above,

glabrescent beneath; flowers with the leaves, pedices 2—3 cm., silky; flowers rather sma]l;
sepals obovate-oblong, obtuse, densely sericeous beneath; stamens biseriate—Yunnan.

AKN, BOY. BOT. GARD. OALO, VOL. V.
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Var. £ GRANDIFLORA, Eooh; leaflees membranous or subcoriaceons, ovate or ovate-lanceolato,
acuminate, at the base rounded or subcuneate, serrate, rarely quite entire, above glabrous
or hairy along the nerves, glabrous to villous beneath; flowers with the leaves, 2 or more
on the abbreviated branchlets, pedicels glabrous or nearly so; sepals obovate, at the apex
rounded or very shortly and abruptly acuminate or subacute and muoronulate, 3—5 om. long,
beneath glabrescent in the middle; stamens 80-120.

Kashmir (Eerb. Cak.f); Jaunsar (Gollan!); Krol (Drummondf); Srmor (Drummond/); Garhwal
(Serb. Falc./); (Schlich!).

Var. rj. MANIPURENSS, P. B.; leaflets firmly membranous, the terminal ones often 5—9 om. long,
2—5 cm. broad, ovate, obtuse or subacute at base, narrowly acuminate, incisedly 2—3-fid.,
oocarsdy mucronulate-serrate, adpressedly hairy; flowers with the leaves;, solitary or in pairs
on the shortened branchlets, pedicels rather shorter than the leaves, hairy; sepals ovate
or oblong, narrowly acuminate, 25—40 mm. long; stamens 50—80. Manipur, 7,000'—9,500'
{Wwatt.l); Naga Hills (Colombt!).

Var. 0. INTERMEDIA, B. P.; leaflets firmly membranous, ovate or dliptic, entire or subtrifid, coarsey
serrate, puberulous above, glabrous or nearly so beneath ; flowers 1—3 on the abbreviated
branohlets;, pedicels about as long as the leaves, puberulous, sepals lanceolate, shortly and
very acutely acuminate, 25—40 mm. long, 10—15 mm. broad, beneath tomentose at the
edges, otherwise glabrescent; stamens 60—80. Merging into e. Sikkim: on ToDglu

Cell. 1),

B. Varieties with the flower-bearing branchlets elongated, scaly at the base; leaflets of flowering
branchlets distant; flowers solitary in the axils of the leaves, peduncles eperulate at the base; sometimes
with additional abbreviated branchlets.

Var. t. TONGLUENSS P. B.; leaflets firmly membranous, ovate, acuminate, irregularly serrate,
sometimes subtrifid, rounded or subcuneate at base, glabrous or puberulous; sepals lanoeolate,
aoutely aouminate, 3—5 cm. long, breadth £~ of length, in the bud pubescent on the
inner surface, outer surface tomentose along margin, glabrescent in the centre; stamens
50—80. Sikkim: on Tonglu (7. T.! Gamble! K.'s call.!); Eungbol 7,800 (K's coll.!);
Gantak (Fs coalll).

Var. K. KHASIANA P. B.; leaflets firmly membranous, broad-ovate, rounded or subcuneate at base,
coarsdy pauci-serrate, shortly acuminate, hirtulous at nerves, sepals elliptic or obovate, at
the tip very shortly and narrowly acuminate, in the bud glabrous inside, outside tomentose
at the edges, otherwise glabrescent; samens 50— 80. Khasia {Eerb. Calc.!).

PLATE 103. Clematis montana, Ham.; 1, flowering branohlet of var. tongluensis; 2, flower of yar. khasiana; 3,
flower and branchlet of var. manipurensi* \ 4, flower of var. anemoniflora; 6, terminal leaflet of var? edentata of O.
Ktze; 6, leaf of var. incisa; 1, pedicel of var. chumbica; 8, outermost stamen; 9, innermost stamen; 10, pistil; 11,
stigma of var. tongluensis.

CLEMATIS AUUMINATA, DC.

A large woody climber, more or less thickened at the nodes; leaves trifoliate
leaflets coriaceous to membranous, ovate to ovate-lanceolate, entire or serrate; inflorescence
dichasial or cymose-paniculate, three or many-flowered ; adult buds cylindric or oblong-
ellipsoid; sepals erect, nearly straight or with recurved tip, in open flower entirely
tomentose outside or only along the edges; filaments linear, densely hairy; anther,
linear, not beaked; achenes compressed, moderately or scarcely thickened at the edges;
persistent style feathery.

O. Kuntzo unites C. Leschenaultiana D. C. with C. acuminata; the leaves of the foome are certainly
sometimes exactly like those of O. acuminata, var. sikkiwensis; they vary aso largdy in the densty of
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their indumentum; and since the sepals of C* acuminata var. Wallichii are, when young, densely
pubescent on the outside, there is indeed no good character to separate the Javanese plant from C.
acuminata. Closdy allied to C. acuminata var. Wallichii is Franchet's C. yunnanensig, which differs
irom the former chigfly in the leaflets being smaler and their texture being somewhat firmer, and

in the inflorescences usualy originating in_the axils of branches. We arrive thus at th9 following
arrangement.

Subspecies-1. LESCHENAULTIANA, DC.; ledflets coriaceous to chartaceous, ovate .or broadly ovate
lanceolate, terminal ones 5-14 cm. long, more or less covered with coarse hairs; sepals covered outside
with coarse brownish tomentum; iDflorexcences from axils of leaves—Sumatra, Java, Timor. The state-
ment that it has been found in the Nilgiris rests probably on some error.

e Subspecies TL WALLICHII, H.f. et T.; ledflets chartaceous, ovate-lanoeolétte, 6—12 cm. long;
sepals outside tomentose-marginate otherwise pubescent; inflorescences from axils of -leaves—Flowers
from October to December—Grarhwal (Boyle, Brandts!); Kumaon (Davidson!); Nepal (Wallich!);
Bhutan (Herb. Cak.!). '

Subspecies |11. YUNNANENS'S, Franchet; ledflets chartaceous, ovate lanceolate, 3—6 cm. long,
puberulous; sepals puberulous outside; inflorescences mostly from the axils of branches—Y unnan.

Subspecies V. SIKKIMENSIS Hook, fil. et Thomson; ledflets chartaceous or subooriaceous, ovate or
oblong, terminal ones 6-15 cm. long; sepals outside tomentose-marginate, otherwise glabrous or pubescent
inflorescences from axils of leaves—Flowers from September to December.—Central and eastern tem-
perate Himalaya; Mishmi and Naga hills; Burma; Y unnan(?).

Var. a. HOOKERI, P. B.; ledflets ovate-oblong or ovate-lanceolate; inflorescences many-flowered:
sepas 10—15 mm. long, ovate-oblong, with obhue tip.—Simla (Gamble!); Sikkim (Hook, fil.;
King!); near Darjeding (T. Thomson, Gambli!), Senchal (Kurz'); Kurseong (Clarke!);
Bhutan, 6,000, (Clarke!); Assam: Jowai 5,000' (King's coll.!);  Mishmi (Griff. Iy,
Nala Hills (Griff.!); Pegu (Brandis!). ' '

Var. /3. CLARKEI, O. Kuntze (emend); leaflets broad-ovate; inflorescences 3-flowered, sometimes

with some undeveloped additional buds; sepals 15—20 mm, long, ovate-oblong, acute—
Sikkim (Clarke; King.!).

Var. 7. ANDERSONI, P. B.; ledflets ovate-oblong, short-acuminate; inflorescences severa-flowered;
© sgpals 25—30 mm. long, lanceolate-linear, obtuse or subacute and minutely apiculate at the
tip. Northern Burma or Yunnan (Anderson).

PratE 104 Clematis acuminata, DC. 1, flowering branch of C. Wallichii; 2, samen ; 3, pidtil of thé same; 4 and 5,
inflorescence and terminal leaflet of C. sikkimensis, var. Hookeri; 6, inflorescence of Tar. Clarkei; 7, flower of rar.
Andersoni.

ANEMONE GRIFFITHII H. f. e T.

Rootstock woody, more or less horizontal. Sem slender, 7—15 cm. high when in
flower, glabrous or somewhat hairy below. Basal leaves usualy solitary, with the unde-
veloped bud of next year in their axils, very long-petioled, trisect or trifoliolate with the
lesflets short-petioled, sparsely adpressedly hairy aong the nerves on both surfaces or
glabrous on the lower surface; lateral leaflets or segments more or less asymmetric, bi- or
trifid, sometimes only obscurely so, middle one more or less trifid, al of them cuneate
at the base or the lateral ones semicordate, acute at the tip, crenate-serrate or incised-
crenate, 12—24 mm. long, crenatures apiculate. Petiole sheathing and hairy at the base,
. upwards glabrous or nearly so, 2—3% times as long as the blade. Caulino leaves 3,
whorled, smilar to the basal leaves, but often rather smaler, petiole only \ to f tbe
length of the blade. Peduncle slender, ebracteate, J to £ as long as the stem below the
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whorl of leaves. Sepals 4—5, membranous, ovate or dliptical, with branching nerves, in-
serted with arather broad base, obtuse, 6—10 mm. long, f—§ as broad, glabrous. Receptacle
hemispherical, 1—1-5 mm. dia, glabrous. Samens about 30, \—S8 the length of the sepals,
glabrous; filaments complanate-filiform, outer ones 2—2*5 mm.,, inner ones 3—4 mm.; anthers
eliptic, blunt, about 2 mm. long, connective very narrow. Pistils 25—30, glabrous,
inner ones 2, outer about 1 mm.; ovary ovate, lenticularly compressed, style tapering,
of innermost pistils nearly as long as the ovary, of outer ones much shorter. Achenes?—
Sikkim: Lachen Valley, 8—9,000'; Chumbi: near Pey-gung-la; Bhutan, near Chuka
6,000'; Mishmi. Flowersin June.

PLATE 105J. Anemone Griffithii, H. f, and Th.; 1, floweriDgplant; 2, sepal; 3, stamen; 4, pistil; 6, stigmatic surface.

ANEMONE FALCONERI, T. Thomson.

Regel in his Enumeraiio Plantarum cis- et transsiliensium describes the fruit of Anemone Falconeri
thxi&'.—acheniislineari-oblongis, subteretibus, costatis, puberutis, stigmate brcvissimo.

Prof. Janczewski has drawn attention to a peculiarity which is common to all the species that
go to form his subgenus Hepatica (ET. triloba, H. transsilvanica, H. Falconeri); the basal portion of the
aochene forms a kind of pedicd called hypophyse by Janczewki, which in the ripe fruit is tranducent
and coloured brown, but which in consequence of shrinkage attendant upon desiccation is apt to be
overlooked. The function of this hypophyse is as yet unknown. It appears to be less distinctly developed in
A. Falconeri than in the other two species. Ripe achenes of A. Falconeri have, however, not yet been
collected in India, and we invite the attention of Indian botanists to this interesting subject.

PLATE 106B. Anemone Falconeri, T. Thorns; 6, flowering plant; 7, sepal; 8, gamen; 9, pidil of A. Falconeri,

ANEMONE OBTUSILOBA, Don.

The forms which group themselves round the typical Anemone oblusiloba are usually associated‘r with
A. riculariSy A. pcnnsylvanicag A. antucensis and others, whilst Janczewski in his very interesting Etudes
morphologiques sur le genre Anemone unites them with A. capensis, A. alchemillcefolia, and A. glaucifolia;
to foom his subgenus Pulsatilloides. There exists, however, the closest possble relationship between
A. obtusiloba and A. polyanthes, a relationship which appears to have suggested itsef already to Prantl,*
and which is indicated by A. obtusiloba having a monopodial (zwelachsiges) rhizome like A. narcissiflora*
linn., A. tetrasepala, Royle, A. elongata, Don, A. gelida, Maxim., A. demissa H. f. et T., and the true
A’ rupestris of Wallich; further by the frequently evinced tendency of A. obtusilgba towards the
formation of an umbélate inflorescence ; by the achenes of some varieties of this species from Kumaon
and Nipal being very decidedly compressed, so much so that the writer was for some time doubtful
whether they should not be referred to A. demissa H. f. et T., to which they certainly do not belong;
and finally by the ovaries of A. polyanthes sometimes, though sddom, bearing a few giff hairs, so
that it becomes practically impossble to disinguish the pistils of these forms of A. polyanthes from
those of the flat-carpelled Nipal variety of A. obtmiloba. The association of A, obtmiloba with A.
glaucifolia and A. capensis appears to me inadmissible. Geographical distribution, of course, counts
here for nothing; for not only is the Yunnanese A, gdlaucifolia, Franchet, closdy allied to the
South African A. capensis and A. alchcmillcefolia, but what is ill more remarkable, there
are, as ispointed out by Franchet in his Plantae Delavayanag, certain points in common between
Franohet's species and Baillon's section Viornanema, a small, but highly interesting group of African
secies of Clematis. Thus limited there appears to exist a aufficiently close relationship between this

« Engler's Botaaiache Jabrbiicher, 1X, 1887, page 248.
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section of Anemne and the gpecies belonging to the old genus Puhatilla to justify DeCandolle's
group™name of Pulsalilloides, contrary to Janczewski's dictum: "Il est difficle de compendre pourquoi
De Candolle a donnf ce nom & une section embrassant deux plantes africaines qué ne présentent
aucune finite avec nos Pulsatilles" The hairs on the ovaries, when present, are mostly rigid,
as they are in the species which go to form the section Pulsatilloides;, but in a variety of
what | call subspecies ovalifolium from Kumaon the hairs are rather soft, whilst in undoubted
forms of A. obtusiloba from Kansu the ovaries axe in some plants densely hairy, in others perfectly
glabrous without the plants differing from each other in any other detail. This abolishes, moreover,
one of the distinguishing characters of the A. rupestris of the Flora of British India. As regards
the latter it has to be mentioned that the carpels of the form referred to are usually more or less
beset with iff hairs, quite according to the manner of certain forms of A. obtusiloba from Chamba
and Nepal. We have, therefore, to consider the value of the leavesin furnishing diagnostic characters
to serve in the discrimination of the forms alied to A. obtusiloba. We begin with A. trullifolia
H. f. e¢ T. There is now in the Calcutta Herbarium a large collection of specimens belonging to
this form, gathered in Sikkim, Chumbi, and Setchwan. They all agree with each other as regards
habit, structure of flower, indumentum, and the colour of the sepals; the leaves of most of them are
like those shown in (A) of platé 106 ; the extreme forms (figs. 13 and 19) are placed side by side, but
they are connected by forms with leaves like those represented in figures 14—18. The leaf shown in
fig. 13 does not differ in form so very much from leaves of A. obtusiloba of the shape shown in fig.
4. Franchet endeavours to resuscitate Boyle's A. discolor. He says in his Plantoe Delavayanae: " Je
crois qu'il faut conserver le nom d A. discolor, Eoyle, & une plante tres-voisine de V A. obtusiloba,
mais qui sen distingue facilement par la forme nettement pentagonale, h Tangles assez aigus, de ses
fevilless L' A. discolor est auss moins velu* The transition aa-to form of leaves between those
plants which, according to Franchet, would severdly constitute the two’ species A. obtustioba, Don,
and A. discolor* Royle, is sufficiently illustrated by figures 1—6 of plate 106 to definitely dispose of
A. discolor as a species or even variety. There are a number of aberrant forms which, to a certain
extent, may be distinguished from the typical A. obtusiloba by the leaves being more or less distinctly
ovate in outline, not pentagonal nor semiciroular or subreniform; they gradually shade into the type;
but forms like that depicted in (B) of plate 106 look very distinct. | unite them into a subspecies
which | cal A. ovalifolm. Although differing in -their outline, such deeply divided leaves as those
of some forms of A. ovalifolia appear to render the reduction of the A. rupegtris of the Flora of
Brit. Ind. imperative; nor does A. imbricata, Maxim., lie outside the group of forms which have
divered from the typical A. obtusiloba. The A. rupestris of the Calcutta Herbarium—there is an
original Wallichian type-sheet here—is different from the A. rvpestris distributed under this name from
Kew, and evidently the one described as suoh in the Flora of Brit. Ind. Wallich, as has happened
pretty frequently with him, appears to have distributed quite different species under the same name.
As, however, the form described by Hooker and Thomson in the Flora oi Brit. Ind.
reduced to A.eobtusiloba, | have changed its name into A. saxicola, leaving the name A. rupestris to
the species to which doubtlessly Wallich originally meant to give it. The following is a class-
fication of the numerous forms which we thus see ourselves constrained to include in A. obtusiloba:—

has to be

Subspecies |.  TRULLIFOLIA, E. f. e T\ mostly villous ; scapes erect or more frequently ascending
or prostrate, 5—20 cm. long; leaves subsessile or shortly or rather long-petioled (petiole some times as
long as the blade), obovoid-subspatulate, more rarely rhomboid or suborbicular in outline, sometimes
oblong-linear, cuneate or “rarely obtuse or even cordate at the base, coarsdly orenate-serrate, more or

less distinctly 3—Ilobed; sepals elliptic, golden yellow, usualy 2 to 3 times as long as the head of
stamens; carpes densely hirsute.

far, a. LINEAKIS ; leaves oblong linear or oblanceolate, entire or scarcely serrate at the apex.
Tachienlu region (Pratt n. 493!).

Var. fi. BPATULATA; leaves obovate-subspatulate or rhombic, entire or very shortly trilobed,

cuneate at the base, coarsdly crenate-serrate. Sikkim (27. /. and othersf), near



$3 ANNALS OP ROYAL BOTANIC GAEDEN, CALCUTTA.

Thaling, Tsumtong (King's collectors!) ; Chumbi: on Pit-zé-la, Pan-ka-la, Oey-gung-Ifc;
Phari (King's collectors/); Bhutan ; N. W. Himalaya ?

Far. y. ROTUNDIFOLIA ; leaves suborbicular, manifestly petioled, very broadly cuneate, rounded,
or shallow-cordate at the -base, trilobed to £ to £ Sikkim : near Thaling 13,000,
and in other localities (Cunningham, G. Gammie, King's collectors!).

Subspecies 1. CCELESTINA, Franchet ; scapes erect or ascendent; leaves more or less long-petioled,
long-cuneate, subtrilobed, lobes obtuse, middle one incised-crenate, lateral ones entire or scarcely crenate,
upper surface somewhat hairy, lower surface silky-villose ; sepals 5, 6—8 mm. long, ovate, obtuse, blue,
sometimes white inside, silky outside ; carpels hirsute.—Y unnan.

Subspecies 111.  ovALIFoLIA P. Briihl; more or less villous; scapes sometimes elongate and upright,
usually short, ascending or more frequently prostrate or procumbent ; leaves long-petioled, ovate in
outline, more or less cordate, trisect or trifolialate, 12—25 mm. long; middle segment cuneate-obovate,
3-lobed or 3-partite; lateral ones usualy |—| the length of the middle one, broadly obovate or
suborbicular, trilobulate ; petiole usually 2 to 3 times the length of the blade ; sepas 5, suborbicular
or broad-elliptic, 5—8 mm. long, usualy little longer than the androgynoecium ; ovaries hirsute, hairs
rigid or rather soft, sometimes quite glabrous; achenes sometimes much compressed.

Far. a. GEOCHARES, scapes usually prostrate or procumbent, more rarely ascending, 4—10 cm.
long ; sepals greenish-yellow (or quite yellow ?), more commonly dark-red or reddish-
brown outside, white inside ; ovaries hirsute or glabrous. North Tibet (Przwahki/);
Kansu (Potaniri) ; Tachienlu region (Pratt 170) ; Phari (King's collector).

Var. ft. ORTHOCAULA ; scapes erect or ascending, 15—20 cm. long; sepas yellow, bluish near
base ; achenes much compressed, beset with softish hairs. Kumaon, near the Lebung
pass, 14—15,000" (Duthie).

Subspecies |V. sAXICOLA, P. Briihl (= A. rupestris of the Flora of British India) ; scapes erect,
dlender, somewhat hairy; leaves glabrous or somewhat villose, very long-petioled ; blade suborbicular or
reniform in outline, cordate, trisect; segments subsessile or petiolulate; lateral segments little shorter than
the middle one, 2—3 lobed; middle segment more pétiolulate, subreniform, tripartite, divisions 3- (or 2-)
lobed; segments and lobes overlapping, the latter entire lobulate or paucicrenate ; petiole dender, 2—6
times the length of the blade; sepals elliptic or broad-obovate, 2—3 times as long as the androgynoeoium ;
carpels glabrous or more frequently with sparse rigid hairs.—Kashmir (Falc. No. 28/), Pir PanJuI
Nipal, in Gossain Than ; Sikkim, 15,000' (according to FIl. of Br. Ind.).

Subspecies V. OMALOCARPELLA, P. B.; villose; scapes ascending; leaves trisect, segments obovate,
narrow-cuneate, the middle one longer and broader, deeply trilobed, lateral ones incised-lobate, lobules
sparsely serrate-crenate ; sepals 6—9, 9—17 mm. long, 2—3 times the length of the androgynoecium,
oblong, white with a lead-coloured spot; carpels nearly flat, margined, quite glabrous or with a few
rigid hairs ; style short, hooked.—Nipal (Scully!).

Subspecies VI. OBTUSILOBA (TYPICA) ; usualy very villose ; scapes erect, ascending, or prostrate,
7—50 cm. long; leaves long-petioted ; blade reniform,-suborbicular, pentagonal, or broad-ovate in outline
(wheu broadly ovate, 4—6 cm. long), more or less cordate, sometimes trilobed to the middle, usually
tripartite or trisect; lateral segments ($—) *"— £ the length of the middle one; segments cleft or lobed;
sepals elliptic, obovate-oblong, or broadly obovate, 25 to 4 times the length of the androgynoecium;
rarpels suboompressed, hirsute with rigid hairs, rarely sparsely hairy.—Gilgit ; temperate and Alpine
Himalaya ; Yunnan.

However greatly the various forms of this subspeciesdifEer from each other in the indumentum—
densely villose to nearly glabrous,—the Iéngth of the scape, the form and depth of division of basal
leaves, the size, form, and division of the involucral leaves, the colour of the sepals—yellow, yellow or
white inside and blue or bluish outside, with or without a lead-coloured spot—hairiness of carpels : the
variability is so great and the traniitions so gradual that it appears to be a thankless task to split up
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this subspecies info varieties, if the definition of such varieties is to be more than a description
of individual specimens.

PLATE 1050. Anemone obtusiloba” Don. subspeciessaxicola; 11, sepal; 12. damens; 13, pidtils.

PLATE 106A. Anemone obtusiloba, sub-spec, trullifolia; (B) Anemone ovalifolia, vnr. geochares. 1__22* leaves: 1_6
of subsp. typical | from Ling-tu, 2 N.-W. Sim., 3 Dalhoxtsie, 4 N.-W. Him., 6 Sandakphu ; 7, of subsp. omalocarpella,
Nipal ; 8 and 9, of subsp. ovalifolia var. geochares from Kansu, 10 and 11, the same from Phari; 12, of ovalifolia
var. orthocaula, Lebung Pass, Kumaun; 13—18 of subsp. trullifolia, Sikkim, Chumbi, Phari; 19, of subep-
trullifolia, Tar. linearis; Tachienlu region ; 20, of subsp. saxicola, N.-W. Him. ; 21—22 of subsp. imlricata; 23
Samens of subsp. ovalifolia. 24* - 31, 33 Pistils: 24—26 subsp. obtusiloba vera, Chenab valley ; 26 snbsp. trullifolia
Sikkim ; 27 subsp. ovalifolia, Phari; 28, 29 subsp. ovalifolia, Kansu; 30 the same, Lebung Pass; 31 subsp.
omalocarpella, Nipal; 33 subsp. imbricata ; 32, advanced carpe of subsp. omalocarpella, Nipal,

NOTE.—(In pla© 105C. thename A rupestris, Wall, should be changed to A. obtusiloba subsp. 1V.)

ANEMONE RUPESTFéls Wall Cat 4696 in Herb. Calc.

Primary root soon disappearing. Rhizome short, tuberiform, sometimes forked, ovoid
. or élipsoid or, when older, short cylindric, 7—18 mm. long, 3—8 mm. thick, emitting
filiform root-fibres, covered upwards with the remains of the sheaths of falen Ieav&s',
the apical growing point surrounded by the rudiments of leaves consisting of a three-
nerved subevolute sheath and a crenulate or obscurely 5fid lamina, and often bearing— in
their axils the rudimentary bud of the flowering stem of the following year. Basd leaves
4—8, crowded, very long-petioled; petioles dilated at their base into a membranous, glab-
rous or subvillous, very short (2—3 mm.) sheath, slender (1—) 2—8 cm. long, 07__1 mm
broad, subglabrous or subvillose; blade membranous, ovate or ovate-oblong in outllne
tripartite, trisect, trifoliolate or subpinnate, at the base subcordate or subtruncate, 2__ 20
mm. long, subisodiametric, subglabrous or somewhat hairy, sometimes silky; termlnal
segment often petioluled, semicircular or rhombic in outline, 5—14 mm. diameter three-
lobed or oftener tripartite or trisect, with the lateral divisions sometimes subcren'ate and
petiolulate; lateral segments broadly deltoid or subreniform, rarely subentire, usualy
three-lobed 4—10 mm. long, ultimate lobes quite entire or serrate-crenate, crenatures
.oObtusely apiculate. Flower-bearing branches scapiform, solitary or 2—6 from the axils of
falen leaves, erect or ascending, slender, 3—18 cm. long, 0*8—1-5 mm. thick, (j—) # a
the length of the basal leaves, subvillous, towards the base usualy less hairy or veh
subglabrous. Floral leaves 3, whorled, inserted at the middle or above the mlddle
rarely close to the flower, sessile, free or scarcely connate at the base, 5—nerved thé
nerves being fine, smple or branched, ovate, oblong, or obovate, wedge-shaped, qwte
entire or sparsely and obtusely serrate, 4—10 mm. long, breadth.i-f the length, back
glabrous or dightly hairy, margin ciliate. Flower solitary, erect. Torus subheiiiispheric
1—15 mm. in dia, glabrous. Sepals usualy 6, spreading, with branched nerves, oblong
elliptic or obovate, somewhat concave, broadly cuneate; at the tip obtuse or rounded
sometimes retuse, 5—8 mm. long, breadth f | f length, upper surface white of
light-red and glabrous, lower surface red and glabrous or dlightly hairy beow sub
persistent. Staminodes none. Stamens 6—18, about haf as long as the sepals, spreading”
aubequa or the outermost distinctly shorter, glabrous subpeisistent; filaments dilated'
near the apex more as less thickened, the outer ones broadly linear or lanceolate and
shorter or al of them broad-ovate or elliptic, 2—3 mm. long, the breadth of the broader
ones f-1 their own length; anthers broad elliptic, blunt, 00— 09 mm. long, sublaterallv
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0-7-1 mm. long,

Immature achenes lenticularly compressed, 3-4 mm. long, glabrous.

Howers in June and July.

ANNALS OF ROYAL BOTANIC GARDEN, CALCUTTA.

dehiscing (bluidr®.  Rigtils 6-15, forming a lax head, glabrous; ovaries before
turn plano-compressed, 2- 2-5 mm. long, after fertilization lenticular, dlipt.. L
asymmetnc, more convex dong dorsd suture, & the bese very shortlv’

Narginagl neves little disant fron the edges, oconfluent at i
gigmatiferous dong the whole ventrd suture. Owule obovn I

fertiliza-

oderately
S’

JAN I N

R LI

Digtribution: Centrd and Eastern Alpine Himaaya

This species has been already referred to under the head of A. obtusiloLa-__it "S
with the subspecies ovaliflia, but is at the firs glance seen to be a digtinct specieﬁ“
closdly related to Anemone gelida, Maximowicz. The following table exhibits their pointsof T~ T '°t

-  Oen

Anemone rupees, Wall.

fthizoma breve, tuberiforme, radice primaria mox
evanida.

Petioli 2—8 cm. longi.

Caules 1-4 flaccidi, folia basalla interdum duplo
superantes praesertim superne pilosi.

Folia flordia 3 sesslia, bas late cuneata

Pedunculus solitarius, elongatus vel brevis.

Flos plgrumque parvus, erectus.

Sepala saepissime 6, 5-nervia, 5—8 mm. long,
latitudine %—f longitudinis, saeps obovata, utnn-
que glabra.

Stamina sepalis dimidio breviora

Antherae 06—09 mm.

Carpella subovata v. dliptica, lenticulari-compressa.

Stigma stylo ovario duplo vel plus duplo breviori
oblique adnatum.

The following table shows thair differences. —

Folia basilaria ambitu ovata, seriora trisecta,
nunquam plane bis trisecta, segmentum terminale
haud raro trisectum, sed lateralia triloba tripartitave

neque trisecta.
Torus glaber.

A affinities

It
be

Anemone geUda, Maxim.

Bhizoma brevisimurn, crassum, praeMgpe,

Petioli ad 5 cm. longi.

Caules 1-3 flawidi, foliaradicalia dupilo vel tI'.lp]
superantes praesertim superne pilos. °

Involucrum triphyllum foliis sessilibyg cuneatis,

Pedunculus solitarius, elongatus

Flos parvus erectus.

Sepada 6—8, 5-nervia, 95 * 45 am. OLthO\'a.tn
utrinque glabra, stamina duplo superantl a.

Antherae 06 mm.

Oarpella ovata, lenticulari-coinpressa

Stigma oblique apice styli orass |mp05|tum (H -
mowicz.) -axix

Folia radicdlia late deltoidea, seriora

bis-trisecta, segmentis omnibuB petiolul t-C"mth“"

luli primarii terminalis at in” y 8 Petio-
|

mm., secundarii 5 et 2 mm. uresﬁ]m. laterales- 4+

mnf'ort?gcwaﬁ'l oéjl %

Carpella numerosa.

%a%lfi‘n?mléba vel palide rubra, extra rubes-  Sepala sicca sordide ochracea,

centia, exsiccata sagpe Straminea.

It is theref it ible that An elida, Maxim., finally h tob__d
is therefore quite possible emone yelida, Maxim., may finaly have to o reluced to the

rank of a subspecies of A. rupestris. Wall.

Vat\ a.
flaccid; leaves trisect,

LOBATA, P. B.; flowering sogpes usually elongated, 8—20 cm,
terminal  segment trilobed, 8-14 mm. broad,

long (but 4
usua"dpre">)|'

hai ry, crenatures rather frequent; sepas light-red on both sides or whitish above_—Stkk|m !

on the Pa-tang-la; Chumbi,

P. B.;
lateral

/3. WALLICHII,
pressed hairy;

Far.

flowering scapes 10-15 cm.
leaflets digtinctly petioled,

at Ley-rong (King's collectors!).

leaf-blode densdlv ad
broad-reniform i’

long, flaccid;
terming trisect,

outline. about 8 mm. across.—Nepal: Gossain Th5n (Wall!).
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Var. 7. PusilLA, P. B.; scapes usualy very short, 2—6 (—10) cm. long, usualy erect; leaflets
hairy or sub-glabrous, lateral ones trilobed, terminal trisect or subtrifoliate, 5—8 mm.
across, terminal segment of the second order sessile or petiolate.  Sikkim: Sey-cho-fa, W.
of Jongri; Kapur below Kinchinjanga;, Pandim-chu 15,000' (King's collectors/).

PLATB 107-4. Anemone rupestris, Wall. 1, var. lobata; 2, var. pusilla; 6, basal leaves of various specimens of A.
ruvestris, chiefly of var. pusilla; 6, sepal of var. pusilla; 7, of var. lobata; 11, stamen of var. lobata; 12, of
var. pusilla; 16, fertilised, carpd.

ANEMONE DEMISSA, H. f. e T.

Rhizome monopodial. Flower-bearing shoots decumbent or ascending or more rarely
erect, villose. Basal leaves broadly ovate in outline, trisect or biternately divided with the
primary segments more or less distinctly petiolulate; divisions cleft and crenate or serrate,
of ten over-lapping; blade and petiole silky with long hairs or densely villous, rarely with
gcanty indumentum. Flowers umbellate, more rarely solitary. Involucral leaves 3, whorled,
sessle, tripartite and incised.  Sepals 5, 5—18 mm. long, white, or pale blue, or white inside
and blue outside. Filaments broad-linear to broadly oblanceolate. Ovaries obovate, narrow-
elliptic or subovate, compressed, glabrous. Achene flat, broad-elliptic, subasymmetric, 5—6
mm. long, style subadpressed.

Flowers in July and August.

. . Distribution:—Eastern Himalaya, East Tibet, Yunnan.

Var. a. UMBELLATA P. B.; scapes erect or more commonly ascending, 12—40 cm. high;
divisions of leaf-segments more or less over-lapping, crenate-serrate; blade silky with
soft subadpressed hairs ; petioles villose or sericeous; flowers umbellate, pedicels slender,
2—3 cm. long, elongating, longer than involucral leaves; sepals obovate-oblong, 8—12
mm. long; ovaries obovate or oblong; style straight, about haf as long as ovary or
longer. Sikkim: Thaling 13,000, Singaila range (K.'s colU). Bhutan-Tibetan
Frontier at La-ri-tin; Chumbi at Sy-um-Chun-Chen; Phari (K.|j collectors!), Tachienlu
(Pratt, n. 601!).

“Var, /S. MACRANTHA P. B.; scapes decumbent or ascending, about 10 cm. long; leaves as in
a; flowers usually in pairs; pedicels about as long as involucral leaves;, sepas broad,
eliptic *5—2 cm. Iong; ovaries ovate, style much shorter, tapering; stigma oblique-
acute, narrow.—Tachienlu region (Pratt n. 745!).

Var. 7. viLLosSsSMA P. B.; scapes decumbent or ascending, flaccid, 3-20 cm. long; leaves
oad-ovace 'to subreniform in outline, 1—5 to 3 cm. across, like the petioles and scapes
very villose; leaflets divided into overlapping lobes and crenatures; flowers sometimes
solitary, usually in few-flowered umbels; flower-bearing pedicels often not longer than
involucral leaves, finally elongating; sepals 4—6 mm. long, obovate, mostly white on
both sides, sometimes yellowish-blue outside; ovaries obovoid or subcylindric, style
usually short and thick, stigma capitate, subterminal.—Sikkim: near Jongri 13,000, on

the Zey-lap-la; Chumbi: near Le-rong. (King®s collectors/).

Var. 8. COKNECTENS P. B.; scapes suberect, flaccid, like the petioles and petiolules villose,
10—15 cm. long; division of leaves slightly over-lapping, crenate-seirate, blade rather
scantily hairy; flowers solitary; pedicels dlender, about 2—3 times the involucral
leaves; sepals obovate, 4—6 mm. long; ovaries elliptic-oblong ; stylo short.—Sikkim : near
Eang-chen 15,000' (Kings collector!).

Axx. ROY BOT. GARD. CALC, YOL. Y-
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Var. e MONANTHA P. B.; sapes suberect or ascending, dender, 5—12 cm. long, subvillose;
divisons of dlightly hairy blade spreading, not over-lapping; blade 2—25 cm. across;
flowers solitary; pedicd digtinctly longer than the involucral leaves; sepals obovate-
oblong, cuneate, about 1 cm. long, white; androgynaecium forming a conspicuous
globular head, stamens 30—40, pistils 40—50; filaments linear and linear-lanceolate;
ovaries ellipticoblong, moderatedly oompressed; style about half as long as ovary,
recurved. — Sikkim: on the Tankra-La 15,000' (O. Qammie!). This variety is possibly
identical with Frauochet's var. yunnanensis.

PLATE 1075. Anemonedemisia, H.f. 3Th. 1, var. umbellala; 4, var. monantha; 8, eoral of var. umbtllata ; 9, of T«.
milosissima ; 10, of var. monantha; 13, ftmnensof var. umbellata; 14, of v« . villotitsima; 16, of Tar. macrantha; 17, piati
of var. umlellata; 18, of var. villostisima; 19, of var. macrantha; 20, of var. monantha; 2l,achene of vat. umbellata.

ANEMONE ELONGATA, Don.

Rhizome woody, stout, fusform. Basal leaves very long-petioled -with the nerves
little prominent, reniform or semicircular in outline, usually rather shallow-cordate,
deeply tripartite or trisect, 4—12 cm. from base to tip, paler beneath, subglabrous or
more or less pubescent, especially along the nerves; lateral segments trapezoidal or
unsymmetrically obovato in outline, often semicordate, unequally bipartite, outer
divison hbifid, inner irregularly trifid, secondary segments cuneate, and coarsely and
irregularly serrate; petiole shortly sheathing at the base, dender, 2—6 times the length
of the blade, subglabrous or moderately hairy. Stems erect, longer than the leaves,
30 — 100 cm. long, glabrous or somewhat pubescent, usually villose a the insertion of
involucral leaves. Inflorescence a large, lax, subumbellate cyme. Involucres of the
first order usually 2-, more rarely, 3-leaved; leaves cuneate at base, broad-cuneate, 4-14
cm. long, glabrous, subglabrous, or densely pubescent along the nerves, 3 tripartite,
middle segment tritid, lateral bifid, all serrate; involucres of second order 1-3-leaved,
leaves 3-cleft, densely villous at base; involucral leaves of the third order 1—2-leaved,
2—3fid sparsely serrate; involucral leaves £ to \ the size of those of the next higher
order. Peduncles of first order 830 cm. long, very slender, glabrous or slightly hairy,
base usually densely villous; secondary peduncles 2—8, rarely dl of them simple, usudly
the central one and one or two others smple, the remainder umbel-beaiing, rathor
unequal in length. Pedicels pretty dlender, dlightly puberulous to densely silky-
pubescent. Sepals 5, obovate, 9—20 mm. long, \ to § as broad, white, glabious. Stamens
50—70, unequal, the longest ones \ to f of sepals; filaments complanate, the outermost
rarely filiform, linear; anthers cordate-subrotund, 1-2-1-8 mm. long. Pistils 10-15,
sessle, 3—3*5 mm. long, glabrous;, ovaries compressed to nearly flat, ovate to oblong,
dlightly oblique, narrowly or broadly marginate; style slightly tapering into the obtuao
stigmatose apex, from \ to nearly \ of ovary. Achenes usualy only few (1-3, some
times 6) attaining maturity, flat, elliptic or elliptic-oblong, nearly symmetrical on
ateral aspect, rather narrow-margined, about 1 cm. long, persistent style rather central,
permanent basal part short, straight or nearly so, not reflexed and nearly contiguous
to achene. Seeds and sides of achenes longitudinally ribbed.

Flowers in July. , .
Gahwad, 9—10000 near Eamri (Duthie/); Kumeon, 9—10000 : in foreds near Sosg Shinkota
(Dutkie!); Nipal; Khasa, 5,000 {Hooker).
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From the form of A. polyanthes with compound umbels this is pretty easily distinguished by the
rarer indumentum, the less regular umbels and umbelule*, the subcentral and straight persistent
style, and the distinctly ribbed seeds. A plant, in nearly every respect like A. e€longata, but with one-
sded and recurved persistent style, was gathered by Maingiy in Northern China on the Shan-tung
range (3,500"). It is not referred to in Hemsley's Enumeration. The specimens of Wallieh's Anemone
curta and Anemone gcraniifolia in the Calcutta Herbarium are umbellules of either Anemone clovgata
or of the compound form of Anemone polt/antfies. Anemone polyatthes is completely liuked with A.
narcmiflora by numerous inteimediate forms from Turkestan, Tibet, and Northern Sikkim; it must
therefore be reduced to the rank of a subspecies of A. narciss flora.

PLATE 108. Anemone elongate, Don. 1, sepal; 2, damens: (a) outer, (b) middle, (c) inner ; 3, pigtils: (a) outer, (b)
innermost ; 4, acheues: (a) and (b) from Khasia, (b) half of pericarp cut away to shuw the seed; () N. W. Him.,
unripe; (d) China Maingay's specimen referred to in the text; (€) of A. polyanthes var. longipeduncula, P. B.; Sikkim;
(/) of A. polyanthus typica, Kumaon ; (g) the same Sikkim; (h) of A. narcissiflora, Fyrenees. 6, a—d, A.
geraniijolia, Wall. Cat. 4693 in Herb. Calc, (a—c) samens, (d) pistil ; (€) pistil of A. rivularis. 6, A. curta.
Wail. Cat. 4690 in Herb. Calc, Sylhet, samensand pistil; 7, A. rivularis, Wall. Cat. 4692, Nipal.

ADONIS BREVISTYLA, Franchet y var. TRICHOCAUPA, P. B.

The plant figured on plate 109 belongs to the group of species of which A. ftm</<a, Max'm., A. Dovidi,
Franchet, and A. Ireridyla, Franchet, are members. The latter two aie known to the writer only from
Franchet's lucid descriptions and the accompanying figures. Our plant differs from A. Davidi by the
stem being 40—50 instead of 20—30 cm. long, by the leaves being rather distant, the lower internodes bting
75—11 cm. instead cf 5-7 cm. long, by the vagina of the lowest leaves being 1 cm. or less instead of
2 5—3 cm. long, by the lateral branches being 10—20 cm. instead of about 5 cm. long, by the uppermost
leaves being considerably smaller than the lower ones, by the petals being apparently smaller (13—15
instead of 16—22 mm.) and more or less sulphur-yellow instead of bluish.

The chief differences appear to be in the more sender habit of our form, in the shortness of the
sheaths of the lower leaves, and the colour of the petals. From Franchet's A. brevistyla it differs by the
leaves not being densely crowded, by the sheaths of the upper leaves being short, by the segments of the
first order being ovate-oblong or ovatelanceolate in outline and not ovate-deltoid, by the number of
sepals being 5 instead of 6—7, by the ovaries being hairy and not glabrous, and by the style not being very
short in comparison with the ovary during flowering. The affinity to A. ccerulca, Maxim, appears to
be much less close. The following is a detailed description of our plant.

A perennial heib, glabrous except the ovaries, 30—50 cm. high when in flower.
Rhizome descending, subcylindric, covered at the apex with oblong obtuse scales. Stem
erect, straight or flexuose, slender, obtuse-angled, *imple or oftener branched upwards,
leafy from near the base, 2—3 mm. thick near base; branches 0—3, spreading, very
slender, leafy, often overtopping the main axis. The leaves may bo considered as sessile or
nearly so, the lower pinnae being inserted near the base, but very small and of the appear-
ance of stipules; petioles dilated into a short sheath, half-stem-clasping ; suprabasal pinnaein
outline ovate-oblong, below bipinnatisect, lower 10—16x4—7 cm., uppeimost 2—5 cm.
long; rhachis canaliculate, lower pseudo-petioles 4—9, upper 2—7 cm. long; leaf-segments
opposite, subopposite, or alternate; lowest primary segments (pinnae) springing from the
vagina, ovate or subrotund in outline, 5—18 mm. long; the others ovate-lanceol ate; secondary
ones sessle ovate-oblong and lanceolate in outline; laciniae lanceolate, mucronato, incised
or quite entire. Inflorescence centrifugal Tlowers terminal on main axis and branches;
peduncle 5—30 mm. Sepals 5, subequal in length, unequal in breadth, membranous
greeniih, with branched nerves, dliptic-oblopg or one or the other obovate-oblong,
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subacute, 8—11 mm. long, 3—4*3 mm. broad, a the margin often microscopicaly
papillose. Petals 7—13, f to twice as long as the sepals, with 3 repeatedly divided
nerves (nervelets subparallel), cuneate-obovate, obtuse or subrotund at the apex, 12—
15 mm. long, 4*5—55 mm. broad, white, yellowish near the base. Stamens 30-40,
unequal in length, filaments of inner stamens shorter, about 3 ram. long, plane, dilated
towards the base, outer 3-7—5 mm. long., narrow-linear, scarcely widened below; anthers
equal, ohjong-eUiptic, blunt, about 1-5 mm. lony, laterally dehiscing. Pollen globose.
Pistils 15—30, inserted on a short-cylindric torus, forming a globose head; ovaries
biconvex, margined, ventrally gently curved, dorsaly very convex, ciliate, on the sides
puberulous, dorsa nerve smple, ventral divided a little above the bifurcation of the
basd nerve, in two branches, the right one of which, seen dorsaly, is ovule-bearing, the
left one sterile; style shorter than the ovary, apex recurved, stigmatiferous on ventral
suture. Ovule hemianatropous, inserted with a broad baso, with two integuments, micropyle
directed towards the base of the ovary. Achenes rather numerous, sessile, gathered into a
globose head of 1 cm. diameter, asymmetrically obovoid, the ventral suture being nearly
straight, the dorsa one very convex, about 5 mm. long, ventrally keeled, rugulose on the
sdes, puberulous, style hooked, much shorter than the achene proper.

PLATE 109. Adonis brevistyla, Franch., var. trichocarpa. 1, sepal; 2, petal; 3, inner stamen; 4, outer stamen; 6,
pistil; 6, the same, one-half of the pericarp removed; 7, pistil, dorsal aspect; 8, section through ovule; 9, ripe carpel;
10, “longitudinal section through the same; 11, outer epidermis with hair from ripo carpel ; 12, group of nclerenchyma
cells from ripe carpel.

RANUNCULUS AUCHERI, Bviss.

Root-fibres thin-cylindric; leaves subisodiametric, trisect; segments usually potioled,
deeply cut, more rarely only lobata; longer lacinias mostly linear; flowers solitary or
few or forming a many-flowered, often divaricate corymb; sepals spreading, persistent;
nectariferous staminodes broad obovate, subasynnnetric, about 1 cm. long, persistent;
nectarial scade free, conspicuous;, gynaecium ovoid; ovaries flat, broadly semi-ovate or
semi-obovate, dorsally very convex, subabruptly attenuated into the style, glabrous or
more or less beset with diffish hairs; style hooked at the tip; achene compressed, glabrous
or somewhat hairy, smooth.

Flowers in May and June.

Distribution: Persia, Afghanistan.

The Afghan specimens vary considerably in the thiokne3S of the root-fibres, in the relative
length of style and ovary, and in the degree of divison of the leaves. It will therefore be
preferable to reunite R. elbrusensis with R. Aucheri. R. eriocarpus, Boiss, too, is hardly more than

a form of -R Aucheri. Taking the latter to be a good species of the first order because of its
tomentose carpels, we arrive at the following arrangement.

Subspecies |. ELBRUSENSIS, Boiss.; root-fibres oblong cylindric; leaves trisect; segments
sessile; lacinise subaoute; ovaries hairy, about twice the length of the style—Elbrus.
Subspecies  |I. AUCHERI  Typicus, root fibres thin-cyliudiio; leaves trisect, at least the

terminal  segment petiolulate; lacinire mistly subacute; ovaries hairy or glabrous; style i to | the
length of the ovary. )
Var. a. BUNGEANA, Boi*s\ leaf-segments only lobed.—Persia.
Var. fi. PERSICA ; leaf-segments tripartite or triseot; flowering plant 30—50 cm. high ; inilorescenoe
many-flowered, corymbose; style usually about as long as the ovary.—Southern
Tersa (Kotschyf).
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Var. y. SKARAMENSIS, P. B.; lesf segments tripartite or trisect, often subpinnately out
flowering plant 2—12 cm. high; inflorescence 1-, more rarely 2-flowered; style
i to % the length of the ovary. Sikaram, 12,600' (Aitch/). ’

Subspecies 111.  HARIABENSIS, P. B.; root-fibres dender, cylindric or fusiform; leaves twice
trisect; segments of the first order long-, of the second order short-petioluled, the IaIter'deepIy cleft,
lacini® narrow-oblong, obtuse or rounded, small, ovaries broadly semi-ovate, glabrous; style about
£ the length of the ovary. Kurruni, on the mountains bordering the Hariab valley, 10,000
(Collttt!). Flowers in May.

PLATE 110. (A) Ranunculus Aucheri, Boissier, subsp. typicu*, var. persicus. (B) R. Avcheri, subsp. typicus, var.
sikaramensis. (C) R. Aucheri, subsp. hariabensis. 1, sepal of R. hariabensis;, 2, nectarial stamiriodes of (A), (if)’
(©) ; 3, samen of R. hariabenais; 4, pitils of (A), (B), (C).

RANUNCULUS AFGHANICUS, Aitch. et Hemsl.

Thicker root-fibres stout-filiform or fusiform; flowering stem 5—25 cm. high, silky
villose; basal leaves rather long-petioled, blade reniform, cordate, 15—3 cm. acros%:.,
trilobed to about ~ to £, glabrous; middle lobe cuneate-obovate, lateral ones trapezoidal,
much broader, unequally bilobed; lobes and lobules crenate; inflorescence one-to many-
flowered; peduncles patulous or ascending; bracts trisect, ssgments linear or oblanceolate
obtuse; sepals patent, elliptic or obovate-oblong, villose; nectariferous staininodes about
1 cm. long, at least twice as long as the sepals and androgynoecium, broadly asymmetric*
aly obtriangular, like the sepals persistent (always?); nectarial scae free, conspicuous, ob-
triangular; filaments and anthers linear; pistils numerous, 1.5—2 mm. long, compressed,
broadly semi-ovate; glabrous or sparsely beset with iff hairs, dorsal nerve little
remote from the margin; style about \ as long as the ovary, emerging from it rather
abruptly; achene compressed, semi-obovate, very convex dorsaly, style hooked, much
shorter than the achene proper,

Flowresin June. _

Afghanistan; Kurrum valley: on grassmesdows Karchatd 10500 (Aitch.!); mountans of
the Hariab valey, 8-9,000' {Coliett!). .

Begel's description of his Ranunculus Olgce (1882) from Autshi-Dagana, Turkistan, agrees
entirely with that of the Afghan specimen of R afghanicus.

PLATE WOA. Ranunculus afghanicus, Aitch. e Hemd. 1, Tall; 2, dwarf epecimen;' 3, sepals;, 4, nectarial
saminodes; 5, samen; 6, pistils; 7, pigtil of R. Sprunnerianus, Boiss. ; 8, achene of the same.

CAIATHODES PALMATA //. [. et T.

The genus Calathodes has been reduoed by Baillon and Prantl to the rank of a subspecies
of Trollim. And, indeed, as long as the generic separation had to be chiefly based on the presence
or absence of the so-cdled petals, and as the latter are sometimes reduced to three in Trollim
pnmilus, the reduction of Calathodes to Trollius appeared unavoidable. Eeoently, however, ripe fruits
of Calathodes palmata have been gathered, and their examination shows that Calathodes is readly 4
good genus. For it is found that in the latter genus the torus elongates after flowering by ™ an
interstitial growth of the tissues between the insertion of the sepals and that of the oarpels. That
we have not to deal with a codescence of fruit-stalks, as has been supposed, is clearly proved by a
crosssection  through  the elongating part of the torus (see flop. 12 of plate 112). In the Western
Chinese plants the ovaxies have a wing-shaped cellular outgrowth near their base, the lower poition
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of which becomes involved in the intergtitial growth of the torus, so that the angles of the latter
become winged; in the Skkim specimens this wing-like appendage is, however, wanting, so that it
cannot be made use of as a generic character; it is hardly of sufficent importanoe to found a

separate species on. If Caltha be uphdd as a genus the definitions of Caltha, Calathodes, and
Trolius would be as follows.—

Caltha, Linn.; leaves entire, nectariferous staminodes none; torus between the insertion of tbe
calyx and the gynoecium not elongating after flowering; seeds usually inserted all along the ventral
tuture; chalazal part of seeds raore or less spongy.

Calathodes, H. f. et T.; leaves palmately divided ; nectariferous saminodeH none; torus elongating
after flowering between the insertion of the calyx and the bead of follicles, seeds inserted beow the
middle, chalazal part not spongy.

Troliius, Linn.; leaves palmately divided; nectariferous stnminodes present; torus not elongating by
intergtitial growth; seeds inserted all along the ventral suture of the follicles, chalazal part not
spongy.

Varieties of Calathodes palmata—

Var. a. ANARTEMA, P. B.; ovaries exappendiculate. (Flowers solitary.) Skkim, 10,000' (Hooker
fil /).

Var. /9. APPEM)ICUJATA, P. B.; ovaries and follicles dorsally with a wing-shaped appendage
near the base Inflorescence racemose or paniculate, llupeh (ZJTwy, 1885-86, W
6977!) See also Hooker's lcones, plate 1935.

PLATE 112 Calathodes palmata, H. f. Th. 1, flowering plant fron Skkim; 2, bead of fdllides o variety fi. 3.
sepal; 4, stamens; 6, gyncecium of variety ; 6, pigtil of variety 5 7, the same, with the ovary cut longitudinaly;
8, pigtil of variety/S; 9i the same cut longitudinally; 10, a pistil less magnified; 11, head of ripe follicles seen
from atove; 12, cows section through torus bdow head of follicles, 13, ripe seed; the figure at the lower right
edge represents a ripe follicle just before dehiscence.

TROLLIUS PUMILUS, Don.

The genus Trollius is composed of two form-groups—one group whioh is characterized by the
nectariferous stamioodes beiog usually long-clawel, and more especially by ther being distinctly
thiokenad at the upper edge ; whilst the staminodes of tho second group have a very short cdaw and
their upper margin is thin, like the margin of an ordinary petal. The forme comprises the
various varieties of T. pumilus; to the latter belong the difficultly separable species T. europaeus,
T. agiaticus, T. lixus, and T. | il a anus, with their subspecies T. altaicus, T. acaulis, and others. Accord-
ing to Maximowicz the discrimination of the Northern Asatic and European gpecies would be
according to the following scheme:—

A. Flores lilacini ... T. Wacuim.
13. I°lores flavi vel aurantiaci—

a. Styli discolores ... T. altaicus.
b. Styli concolores—
a. Petala stamina superantia ... T. asaticus.
/3. Petala staminibus suboequilonga
vel iis subbreviora ... 11 laxm.,
7. Petala staminibus breviora ... T. europaeus.

The relative length of stamens and dsaminodes is, however, an unreliable character, even in
T. adaticus. This is shown by figures /, my n, of which /is from an old specimen of Schangin's
and n is from a specimen on the same sheet and in nearly every respect exactly like the former:
but whilst in / the gamens are distinctly longer than the staminodes, in n the staminodos are
about twice the length of tho stamens, m is from another old Sberian specimen of T. asattcas in
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which the damiiiDdes are only dlightly longer than the stumeas, la 1\ ettropaeus the staminodes
appear dways to be a little shorter than the stamens; they are dso more distinctly obovate.
Afier dl it may be better to fall back on Linnceus way of distinguishing T. eurojweus from
T asaticus by the sepas being counivent in the former and patulous or spreading in the latter,
although it must be confessed that this method has its difficulties. Hegel's T. dslnwyaricus will
then have to be separated again from T. europaeus. Its &ffinities are perhaps more with T. laxus.
The character by wh'ch T. altaicus is separated from T. asiaticus is hardly of sufficient weight to
prevent its being considered a subspecies of the latter.

" Of how little importance the relative length of ovary and style as a diagnostic character may be, is
exhibited by fig. 5 g t0 A; al of which are from Siberian and doubtlessly good specimens of T. asiaticus;
compare, for instance, h with k. This has an important bearing on T. acaulis as a species of the
first order, liere the pistil has very commonly the shape depicted in fig. 5, €\ but in a specimen,
for instance, from Phuiallare in the Nila valey the pistil is exactly like 5, i, which represents
the pistil of T. amp.riamus Miihlb. from North America. Although the mgority of specimens of T.
acaulis are similar to those described and figured by Lindley in tho Botanical Register of 1842 and
1843, the name has become singularly inappropriate, since leafy specimens as much as haf a meter
in height have been gathered in the North-West Himalaya. As a rule the Siberian forms of T. laxus
have the blade of the staminodes linear-oblong (see fig. 8, /*), whilst in T. araulh they are usualy
obovate or obovate-oblong \see 8, d,ef,g); but in the American varieties of T. hxus, the nectariferous
staminodes are like those of acaulis. As a niatter of fact, T. acaulis is connected with T. laxus by
a series of intermediate forms, especialy from Gilgit, some of which are hardly distinguishable from the
true T. laxus. That T. patulus and T. Caucasians are nothing but varieties of T. laxus is pretty

generally admitted.

Much importance should not be attributed to the persistence or otherwise of the sepals; they
are very commonly so in T. pumilus, but the character is not a constant one; the sepas of
T. acaulis are mostly deciduous, but specimens may be observed in which the head of ripe fallicles
is accompanied by marcescent sepas The relative length of ovary and style is freedly made use of
by Ledebour, but the character is of little value, for we find the length of the style in terms of
the length of the ovary to be in specimens of T. asiaticus—|, |, \> *$.

Benmrkable is the cose resemblance of T. Ulacinus to the typical T. acaulis; the colour of the
sepals of T. lilacinus would hardly prevent its being united with T. laxus, the more so as the
sepas of T. americanus are suffused with a pinkish hue on the outside, and in the variety alba from
the Rocky Mountains they are white. - The only character by which it is possble to distinguish
T. clilacinus from all the other species of Trollius is the absence of glanlular papillae on the pistils, a
character which, however, is hardly of sullicient value to make it a subspecies as is done by Prantl.
We would thus arrive at the following grouping of the various forms of Troiliu* :—

I. Staminodes manifestly thickened at their upper edge, with long clavs—T. pumilus, Don.

Il. Staminodes quite petaloid, flat at their upper margin, with short claws.

A. Sepals patulous or spreading:—
a. Staminodes shorter or somewhat longer than the stamens, obovate or obovate-obiong.
a Carpels papillose. Sepals yellow or white.— T. laxus, Salisb.
J3. Carpels glabrous. Sepals lilac.—T. lilacinus® Bunge.
6. Staminodes mostly distinctly longer than the stamens, linear or linear oblanceolate
or style of a different colour to the ovary.— T. asiaticus, Lin.

B. Sepas counivent, staminodes usually somewhat shorter than the stamens—T. europacus
Linn.

We now pass on to a more detailed description of the forms which constitute the species T. pumilus.
Subspecies.

Subspecies |. ANEMONIFOLIUS P* B\ stem sparsely foliate; blade of basal leaves
trllobed to near the base, usually 3—5 cm. long; the segments sub-dibtant; the middle
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one deltoid or broadly obovate, breadth ;-$ tho length, nearly to | triloborl; Iobes
lobulate or serrate-crenate, lobules distantly or closdy crenatc-serratc, serraturcs
apiculate or submucronate; staminodes 6-7 mm. long, linear, breadth about £—£ the
length. IKansu (Potanin /); Tachienlu region (Pratt n. 676!).

Subspecies 1. PUMILUS NOKMALIS sem mostly leafless above tho base, rarely
1— 2-leaved; blade of basad leaves 1—3 cm. long, trilobed beyond the middle
or nearly to the base, usualy more or less overlapping upwards;, middlo segment in
outline broadly and often subspatulately obovate or broad-deltoid, breadth f—\ tho
length, usually trilobate or subtrifid to \ or nearly \; lobes lobulato or subincisedly
serrate, sorratures mostly frequent and close together, acuminate-mucronuto or nearly
aristate, rarely apiculate only; lamina of staminodes linear-oblong, often compressed-
capitate at the apex, breadth \—\ of length.

Subspecies 111.  GERANIFOLIUS, P.B.; stem usualy 1- to 2-leaved; petioles of cauline
leaves conspicuoudy sheathing; leaves deeply 3-partite or ?-sect; blade of basal leaves
-3 cm. lon", segments often rather distant; middle segment oblong-eliptic or
elongate-deltoid in outline, breadth f— *j tho length, usualy trilid beyond tho
middle; laciniss once or twice incised or incised-serrate; lacinuloe or serratures rather
scarce, usually lanceolate or lanceolate-linear, apfculate, entire or serrulate; basal sinus

usualy narrow; staminoles 3 — 1 mm. long, blade obovato or obovate-oblong, breadth
|—£ the length.

Subspecies |1. PUMILUS NOKMALIS.

Yar. a. SKKIMENSS P. B.; leaves with numerous mucronate 6erratures, flowering stem
8—15 cm. high, leafless or rarely with one leaf near the base—Sikkim 15—17,000'
(Hook.JU.!); Phari {K.'a coll.l); Bhutan, near Kung-mtt (K.'s coll.!).

Ycr. /3. BUOTANICA, King in herb. Cal/c.; sem 30 to 40 cm. high, oneflowered, leafless or
rarey with one leaf towards the base; leaves as in a—Uhumbi, at Do-tha
(AV* coall.1).

V,r. y. TUNNANENSIS, Franchct Pl. D*/., p. 23; sem up to 50 cm. high, often threeflowered,
with one or two cauline leaves; basal leaves as in a—(Yunnan.)

fur. B. BANUNCULOIDES Hemtley pro sp. ir‘1 Linn. Soc. Journ, No. 202, p. 301, sem
10—24 cm. high, leafless; laciniee of basal leaves onoe or scarcely twice sarate,
" sTatures apiculate, segments more or less overlapping, basal sinus closed—Taohionlu
region (Pratt!).

Y<ir. e. KANSUENSIS, P. B.; sem 15—20 om. high; oneleaved near the base; leaf-segments
distant, lacinire once serrate, serratures apiculate—Kansu (Potanin).

Yar. 2. TASGUTICA, P. B.; bten 7—10 cm. high, leafless; segments more or less imbrioate,
lobulate; lobules rounded, once crenate-sorrate, Eeraturea scarcdy apiculate—Tangut
region of Kansu (Przucahki!).

To judge from Don's description, his T. pumilus is identical with our subspecies geranifolius. Of
great interest in connection with the real nature of the so-called petals is the occurrence in var. bhotanica
of undoubted staminodes, consisting of filaments of varying lengths and an dlipsoidal empty terminal
pouch; the number of so-called petals is then reduced to three or four (see fig. 5tf). Tim proves
conclusively that Pruntl's opinion that the nectariferous petah in Trollius and other ge.jra of
llanunculaceo) ore really modified stamens, is correct.  In subsp. geranifolius especially the sepals are
very often peraiseat and marcoicent (s fig. 6), whilst in T. acuulU they are usually oaduoou*; bat
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even in this form persistent sepals are here and there met with, which shows how worthless this
character is as a generic, or even specific, mark.

Note—Erase the figure 6 beneath the pistii marked k, mark the piddl in the lower right corner Nith the letter m,
and change the second letter einto 1. '

PLATE 113. Trolliug pumilus, Don. var. geranifolius. 2, leaves of (a) T. pumilus normalis var. sikkimensis, Sikkim; (b)

ditto from Bhutan; (c) var. kanmeusis, (d) var. tangulica; (€) var. rcnunculoides, Tachicnlu region ; (/) T. geranifolius,

var. conncctens, Sikkim; (g) diito, large-leaved form; (k) subsp. anemonifolius Tachienlu region. 3, sepals of ge
ranifolius. 4, staminode, stamen, and pistil of T, pumilus silckimensis; 6, staminodes of (a) subspecies rrormalti
gikkimensis, {b), {c) subspecies geranifollus, Chutnbi; (d) var. hhotanica, Chumbi; (€) subspecies anemonifolius, Ta-
chicnlu ; (/) subspecies normalis var ranunculoides. 6, head of follicles of subsp. geranifolius. Seeds 7, (a) of T. pumilu*
silckimensis, (b) unripe seed of T. geranifolius; (c) ripe seed of T. acaulis; 8, stamens and staminodes of (a) Trol-
lius americanus, iMiihlb., E. States of N. America; {b) ditto, of var. albiflora, A. Gray, Rocky Mountains; (c) T-
laxus, Gilgit; (d) T. acaulis;, Kampingra; (e) ditto, Eumaon; (/) ditto, Chamba; (g), ditto Boran pass; (/) T.
davuricus, Turcz. = T. laxus, Daliuria; (i) T. lilacinus, Bge, Hi; (Jc) T. europacus, Germany; (/) T. agaticus
Siberia (Schangin) ; {m) ditto, npparently from the same locality; (n) ditto, Siberia, (0) T. altaicus, Altai. 9, pistils
of (@ T. laxus, Gilgit; (b) T. americanus, N. America; (c) T. laxus, Dahuria; (d) T. laxus, var. albijiora
Eocky Mountains; (e) T acaulis typicus, N.-W. Him.; (/) T. lilacinus, Bge.; (g) T. ai>iaticvs, iSberia; (h) ditto;

(f) ditto, Irkutsk; (k) ditto, Siberia; (I) T. Ledebourii, Mongolia; (m) T. cl/ii?iensis Mongolia; (w) 1\ altuiciu
Altai.

COPTIC TEETA, Wall.

There is little to be added to Wallich's description of this plant in the Transactions of the
Medical and Physical Society of Calcutta (vol. YIIlj. Wallich cals the carpels "breve stipitata,” but
his follicles were not ripe, and the pistil is always only very shortly stipitate; when ripe the stipes
is about as long as the follicle, as seen from fig. 1. The specimens figured on plate 114 were
grown in Mr. Mann's garden in Shillong. The Chinese plants are evidently exactly like them.

PLATE 114. Coptis Tcela, Wall. 1, fruiting specimen; 2, upper part of flowering sca;*e; 3, outermost; 4
innoimost sepal; 6 und 6, petals; 7 and 8, stamens; 9, pistil; 10, ripe follicle, part of stipes cut oE ; 11, seed.

COPTIS OFRIOCARPA, Paul liriihl.

Quite glabrous. Rhizome stout-cylindric or subtuberiform, horizontal, covered at
the apex with triangular subcarnose scales. Stem dender, erect, 50—80 cm. high (per-
haps even higher), terete, striated, solid/ 3—4 mm. thick near the base, leafy. Inter-
nodes 10—12 cm. long below. Loaves very large, much paler beneath, subtriternatisect,
gradually but distinctly decreasing in size upwards; blade deltoidal in outline; nerves
dender, more distinct beneath; patiole somewhat shorter than the blade, dilated at
the base into a short (I cm. and less), ovate, membranous sheath, canaliculate on the
upper surface, striated (when dry), lower 8—10, uppermost 3—4 cm. long; primary
segments ovate-oblong in outline, apparently pinnately divided, rather long petioluled;
pejolules dender, middie one about twice as long as the lateral ones, 8 cm. in the
lower, 2 cm. in the uppermost leave*; segments of the second order petioluled;
middie petiolule in the lower leaves '0—3 cm., lateral ones 3—10 mm. long; latera
segments of the second order somewhat oblique, suborbicular or broadly ovate in out-
line, trisect to trifid or unequally bipartite, termina partition obovate or rhoribic, lateral
ones trapezoidal; terminal sagment of the second order cordate-ovate in outline, sub-
pinnately cleft; lower divisons nearly to the base, more or less obliquely lanceolate-
oblong, upper ones linear-oblong; divisions of the third order pinnately deft and

AxX. HOT. Bor. GAHD. CALC, YOL. V.
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incised, lacinulae unequally serrate; serratures callose-apiculate; uppsr leaves slightly
less divided, uppermost often reduced to a small, ovate-lanccolato, very acute scae.
Flowers unknown. Jnfructesc3nce racemose, 20—30 era. long. Bracts deciduous. Heads
of follicles aout 6, lower consisting of 3, upper often of 2 or 1 follicle. Pe-
duncles elongating, at firg about 5, finaly 10—15 mm. long, about 07 mni. thick,
terete, torus forming a smal knob. Follicles stipitate; stipes subtcrcte, striated, thin,
finally 10—12 mm. long ; follicle proper cylindric. attenuated into the base, terminated
by the short persistent style, without stipes 3-4 cm. long, ni3mbranous, finely reticulate;
sutures narrow, not prominent; persistent style little more than 1 mm. long, stigmatic
surface thick, extending along the ventral suture, dlightly recurved at the apex, seeds
numerous, obovoid.

Eastern Sikkim: at Nutat; Pliari (Dunghu!).
Flowers just fdlen in July; fruit ripens in August.

This species agrees with Coptis brachypdala, Sieb. et Zucc, in the biternately divided leaves
with pinnntifid segments, the partitions being again pinnatifid or incised-serrate, the senatures being
acute. The authors state, however, that this specios has long pedioelled flowers and that " habitus
omnino ut in C. axplenifolii, DO., sed segmenta foliorum profundius incisa, lobis pleruraque
augustioribus et minoribus." In our species the lobes are much larg3r than in C. a*plnifolia\ in fact as
regards the vegetative parts it stands nearer C. Teeta than O. asphnifolia. From both it differs widely
in the size and shape of the follicles.

C. anemonwfolia, Sieb. et Zucc, differs in the leaves being ternatisoct instead of biternately divided,
and the peduncles being twice as long as the fruit.

Indeed, an exam'nation of the figures in Phonzo Zouiou, Vol. VII, proves clearly that our plant
does belong to neither C. anemonrpfolia nor to C. brachypelnla. It is, however, very closely related to
Coplis orientally Maxim. To judge from Maxiraowicz's description and Phonzo Zoufou's fig. tab. 1l
versa, which Professor Huth doubtfully refers fc> C. orimtali*, the leaves of the two species are nearly identical
A further point of ngreement between the two consists in the sze of the foilicles and the relative length
of stipesand follicle proper. Professor Huth statesthat the follicle of C. oriental™ is about 30 min. I5n;
of which nearly 10 mm. are aooounted for by the stipes. The longest follicles in our species are about
45 mm. long, the stipes being 12—15 mm. The only essential difference between C. ospriocarpa and
C. orienfalis rests on the comparative length of fruit and pedicel. Maximowicz lays considerable stress
on the relative length of fruit and pedicel. For he pays :—"C. anemonjofolia a O. orieutali ditfert
pedunculis fnictum ad summum duplo, in nostra (C* orientali) tripio quintuplove superantibus.' J,
C. ospriocarpa the longest fruit-bearing pedicels are 17 mm. long, and about one-third the length of
a stipitae follicle, but usually they nre only » or less. C. orientalis appears to have five or more carpels
in one head. Our species has never more than three. There may, of course, exist other differences in the
parts of the flower.

PLATE 115. Coptis osprioc trpa, P. Btuhl, fruiting spedmen from Skkim ; 1, very immature follicle; 2, ovary cue opeu ©
3, seed; 4, scle from bdow  infloresoence. . -

DELPHINIUM.

Although it may be a matter of convenience to retain Aconitum as a separate genus, the characters
which distinguish it from Delphinium are of so little weight that we cannot help agreeing with Laillon
who unites the two. On the one hand the posterior sepal of the extreme furms of Aconitum Lycoctonnrﬁ
is truly spurred, whilst in Delphinium Sohenackeri and allied forms it is more holmet-shaped than iu many
tin aconite. The only character which can bo used to separate all tic foims of Aconitum from those of
Delphinium is the existence of a well-developed daw in the nectaries, the claw being uovor shoiter than
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the cucullus and usually longer; whilst in Delphinium it is only indicated and in only a few species is there
a distinct rudiment of one. With our present knowledge of Delphinium and J com turn it is doubtful
whether any botanist could be found who would consent to a generio separation of the two, if they
had been originaly united. It is certainly as reasonable to establish consclida as a separate genus as it
is to allow Aconitwn generic rank. Delphinium would then be distinguished from the other Hrtl borcae by
its monosymmetric flowers and the foim cf its nectaries, and it would be divided into the three
subgenera—

|.__ CONSOLIDA; neotaries coherent into one, rarely abortive; carpel solitary.
[l.__DELPHIMUM VERUM; nectariferous staminodes 2, separate, claw absent or rudimentary;
cap9s 3—8. '
~11.—ACOMTCM; nectariferous staminodes 2, separate, claw at least as long as the nectary proper;
carpels 3—8. ' :

The arrangement of the species belonging to Delphinium verum into sections that leave closdy alied
forms together, is a matter of greet, difficulty, and is in. some cases impossible. The following classi-
fication, to a certain extent foreshadowed by the lamented Professor Prantl in "Die Pflanzenfamilien,” is
here attempted. A different grouping will, according to a friendly communication of Professor E. Huth, be
adopted by him in his monograph on Delphinium, which will bhortly be published in Englet's Jahrblcher,
and which will for a long time to come form the standard work on this highly interesting genus.

Section |. —DKLPHINELL;E; annual; anterior staminodes glabrous; seeds either depressed-spherical,
the wrinkles forming an open cup at the top (Delpliiuellte propria), or triangular-sub-
globose, areolate-rugose (Shi.phisagrece).

Section 11.—ISOCHEIL”"E; perennial; anterior staminodes hairy, similar in colour to the sepals,
usually about as long as, or longer, rarely (in D. incauum) 3 mm. shorter thau the anterior
sepals, light coloured, usually bifid; seeds lamellate-rugose; cauline leaves usually con-
spicuoudly sheathing. To this section belong—D. dasystachyum, Boiss.; D. lanigrrum, Boiss.;
D. ithaburense, Boiss.; D. micranthum, Boiss; D. hybridum, Willd., with its subspecies />.
/mum, "Waldg. et Kit., D. hybridum vtrum, D. cyphopledmm, Boiss.; 2). gwrcdonim., Boiss.
D. SzGwUzianum® Boiss.; further D. incanum, Royle; D. denudutum, Wall.; D. tnbiruswn
Auch.; D.penicillatum, Boiss.; D. kurdicum, Boiss.; .D. Zalil, Aitch. etHeiml.; D. saniculae-
foUum, Boiss.; D. uncinatum, H. f. et T.; D. dasycaulon, Fresen.

Section I11.—HOISKEOCHROJE; perennial; anterior staminodes hairy, similar in colour to the sepata
(blue, more rarely purple), distinctly and usually much shorter than the anterior sepals,
lamina usually orbicular or oval, entire or bilobed; seeds not lamellate-rugose, sometimes
nearly smooth, usually with the epidermis more or less loose, especially along the edges;
cauline leaves usually scarcely sheathing. Of Indian Delphinia the following belong to
this section:—D. grundiflornni, Linn., incl. D. carulcurn, Jacq.; D. chei'lanf/ium, subspecies
schizophyllum, P. B.; D. altissimuw, "Wall.; D, pachycctdrum, Hemsl., subsp. isangemi*V. B.

Section 1V.—HETEROCHRCLE; perennial; anterior staminodes hairy, very different in colcur from
and shorter than, the (blue, purple, or variegated) sepals, usualy purplish-black or chest-
nut-brown, rarely white or yellow, lamina ovate, usually bifid, with lanceolate-acute
segments, rarely roundish and emarginate or bilobed; seeds various; cauline leaves often
scarcely sheathing. This is divisible in two subsections, which, when our knowledge of
the structure of the seeds has been completed, will probably form two Bf-parae sections
or series.

Subsection 1.—PTEROSPERMA/E; seeds with the looie epideimis forming wings along the edges,
epidermis otherwise more or less puckered, but not "thrown into scariose wrinkles— D.
staprlioshum, P. B.; I>. thtum, Linn, subspecies incisum; 1). vestitum. Wall ;; D. viscosum,
H. f. et T.; Digfociale, H. f. et T.; D. Jt-unonianum Royle, D. deiwfluruuu Duthie.

Subsection 2.—LKPIDOSPEKM":; seeds |lamellate-rugose—D. >pccio8um, M. Bieb., subspecies ranun-
culifolium, Wall.; D. kathmirianum, Royle, and D. Jacgncmontianum, Camb.
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As specimens with ripe fruits are yot rather scarco, partly in consequence of the tendency wilh
paid collectors and amateur botanists to neglect gathering fruits and ripe seeds, partly from the necessity
of leaving less accessble regions before the fruits have attained maturity, it is not yet possible to establish
in al cases the limits within whioh the struoture of the seed has to be considered as variable. For
instanoe, it would be very interesting to know whether of two speoies like Delphinium Hrwionianum
and Delphinium Jacquemontianum, which agree with each other nearly in every detail, one is a direct
offspring of the other, or, what in some respects is more probab”, whether they constitute corresponding
members of two parallel series, one with its winged seeds a descendent of D. datum, the other a
modification of D. speciosum. There is no genus among Ranuncuiacccc, except perhaps Isnpyntm, where
an accurate knowledge of the structure of the seels is of such importance for a correct discrimina
tion of gpecies as Delphinium, including Aconitum. Fortunately the collections of Indian plints made
Binoe the publication of the first volume of the Flora of British India have furnished the writer
vrith suffiaient material to settle several doubtful points and to assign to certain forms their right plaoce
by making use of characters derived from the seeds. Thus it has been found that D. ranuncuUfoUum
of Wallich is not a variety of D. clitum, but belongs to the group of I), sprciosum; that D. Jncque*
moniianum cannot be referred to D. limnonwnum, but has either to be considered a subspecies of
J). kashmirinnttm, or taken as an independent species; that the Khasian forms of [), altimmum must
be separated from the Himalayan forms aud raised to the rank of a species, to which the name of
D. stapeliusmuin has been given by the writer.

But although a detailed and rather laborious investigation has led the author to tho conclusion
that it is aways unsafe to separate or to unite two otherwise olosdy allied forms unless their seeds bo
known, too much importance should ‘'not be attributed to differences in minute details of their stmoture.
To cite two examples.— 1). diwicalum., Lcdeb., is stated in Bolster's Fl.ra Orimtali* to hove seeds
with narrow continuous wrinkles, whilst Hohenacker's speoimens from Georgia have seeJs with deeply
notched, nearly separate scaes. D. rugulomm, Bolss,, is distinguished from [), persicum, Boaiss., by the seeds
of the former having " distinct adpressed scales,” whilst the seed-scaes of the latter are "abbieviated and
united into transverse wrinkles." As a matter of fact the case is sometimes reversed, as an inspection of
figrs. 11—14 on plate 119 will show, where 11 and 14 are from speoimens of the true D. persiam, whilst
12 and 13 are from plants which otherwise are good examples of D. rugulosum. Drawings of the
seeds of practicaly all the Delphinia from the region which is here considered axe found on plates 119,
121 and 127. The only Indian speoes of which the seeds are yet unknown is D. pachyventrum, with
is more western subspeocies tsangeme; and this belongs very probably to the pterospermous larkspurs.
Of no less importance than in Delphinium are the seeds in Aconiium, a pomt overlooked by IWeI
in his excellent enumeration and definiion of Russian aoonites contained in " Reisen in dem Biiden

\on Oat-sibirien." The seeds of the various species of Aconiium are sufficiently well known to utilise
them in working out a classiiication, of which the following is an attempt:—

Section 1.—LYCOCTWOIDE?*;. Posterior sepal with a cylindrical, club-shaped, conical or spur- I|ke
protuberance; seeds transversely rugose; flowers yellow, purplish, or red.

Section 11.—CAMMAROIDEJE. Posterior sepal more or less vaulted, sometimes thict-oylindric and
incurved; seeds lamellato-rugose; flowers blue or variegated, rarely dark-rek, purplish
brown, yellowish or white. i

Section [11.—NAPBLI-OIDBA Posteriors epal more or less vaulted, seeds threo-sided, pyramidal
more or less winged along the edges, otherwise smooth ; flowers usualy blue, or varlegated
rarely yellow.

EXAMPLES.—I. Lycootonoideae: A. Lycodonumwithitsinnumerable varieties.
H. Cammaroidece A. varicgatum, Linn.; A. patiiculatum, Lam.; A. lischeri, Rohb.; A.t

© Colubile
Pall.; A. uncinatuw, Linn.; A. Jcrox, Wall.; A. luridimi, H. f. et T.; A. gymnandrum, Maxim. !

[11. Napelloide©: subsection L—Napellose: sepals deciduous, bluo or variegatod with whico: A
jfapellus, Linn.
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Subsection 2.—Anthorese: sepals marcescent, yellow: A. Anthora, Linn.
For convenience of reference we append a list of the species of which seeds are figured on the accom-
panying plates.— )

PLATE lIfi,fig. 13. D. uncinatum pseudovestitum,
PLATE ill, fig. 10 (a), (> (¢) D. saniculifolium refactum; (d) 1). denudatum.
PLATE 118, fig. 10. D. grandijlorum, (8) var. paradoxa, (b) var. Linnaei, (c) var. hhotanica.
PLATE 119, fig. 11. D. persicum, Shiroz.
12. D. rugulosum, Mount Shebo, Beluchistan.
13. D. rugulosum, Hari-rud.
14. D. persicum, var. arianense P.B., Sliebo.
15. D persicum, var. Stocksianum, Belucliistan.
16. D. persicum, var. afghanium, Afghanistan.
17. D incunum, Kashmir.
18. The same.
19. Z>. denudotum, N. W. Him.
20. D. saniculifolium, var. kohatensis, K«het.
21. D. uncivatum, Hazara
22. D. speciosum Bieb. subsp. ranunculifolium, var. oinophyllum, Kashmir.
23. D .cashmirianumr Lahul.
24. D. Jacquemontianum, (a) Bashahr, (b) DKauli valley, Kumaun.
25. D. Brunonianum, Kashmir.
26. D. densiflorum, Bashahr.
27. D. viscosum, Sikkim.
28. D. vestitum, N.-W. Him.
29. D. stapeliosmvm, Khaga.
30. D. incuum, Nipal.
3J. D. glaciate, Skkim.
32. D. grandiflorum, war. hhotanica, S. E. Tibet.
33. D, dictyocarpum (unripe).
34. D. dasycaulon, W. Ghats.
PLATE \2\[fig> 30. D. stapeliosmum, Khasa.
11. D. altissimum, E. Nepal.
12. D. cheilanthum schizophyllum, Kumaon*
PLATB \22, fig. 20. D. densijloruni, Lebung pass.
PLATE 123, fij. 11. -0. viscosum, Sikkim. .
PLATB 127, fig. 10. D. speciosum, subspecies ranunculifolium, (@) var. thyrsantha; (b) var. eriautha; () rar.
g !

& W

We proceed now to the consideration of those species which are flgured on plates
U6—125 127, 126.

DELPHINIUM UNCINATUM, H. f. ct T.

A perennial  herb. Rhizome descending or vertical, subcylindric, 4—8 mm. - thick,
covered, with old leaf-sheaths at the apex. Stem solitary or double, smple or scarcely
branched, terete, subflexuose to geniculate, 12—45 cm. high, near tho base 2—4 mm.
thick, internodes very short near the base, upwards 1—4 cm. long, entirely glabrous or
from a glabrescent base upwards densely velvety with spreading hairs of a length of
1—2 mm. Leaves long-petioled, crowded a the base; petioles slender, subcanuliculate,
dilated at the base into a lanceolate paralel-veined sheath, two to three times as long
as the lamina, glabrous or somewhat hairy; leaf-blade trisect to the base, 15 to 6 cm.
Iono 2'5 to 8 cm. broad, glabrous or villose especially when young; segments cuneate at
the base, lateral ones unequally bisect with the external divisions often deeply bipartite,
divisons lanceolate in outline, divergent* alternately or suboppositely pinnatoly incised,
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In duke linear, often ensiform rarely abbreviated, entire or again incised, ultimate lacinulso
cullose-apiculate; lower cauline leaves shorter petioled, petioles 2—4 cm. long and sheath-
ing for a shorter distance, blade 3—5-sect, segments linear, entire or sparsely pinnately
incised, mi.ddleonel-5-4 cm. long, 1—2mm. broad. Inflorescence racemose or racemose-
paniculate, 10—25 cm. long, lax. Pedicelstereto, spreading, straight or scarcely arcuate,
4-6 mm. long, somewhat thickened upwards. Bracts at the base of the pedices, linear
or sublanceolate, acute, like the bracteoles glabrous or hirsute, 4 —7 mm. lon U pu-_
teoles linear, basal, lanceolate-linear, about 2 mm. long. Torus depressed, on Iabrous
or hirsute. Sepils bluish, spreading, all glabrous, or the posterior and anterior ones
woolly, the lateral ones hairy along the middle on the outer surface; lamina of
posterior sepa dlliptic, obtuse, 7—12 mm. long, spur saccate or subcapitate at the apex
straight or moderately incurved, horizontal or somewhat ascendent, longer or sIMitlv
shorter than the pedicel, 7—10 mm. long, near the agpex 15—2 mm. t‘hick’
lateral sepals oblong-obovate, rounded, entire or subcrenate; anterior ones elllng
oblong, obtuse, 8—12 mm. long. Lamina of nectariferous staminodes with sgmat0|d
anterior margin, at the tip shortly bilobed, glabrous or dlightly dllate 710 mm
long; spur open on the inner side to £ or £, glabrous or inside mlnutely hairy, belo_'
the open part more or less congtricted, capitate at the nearly straight or hook 4 f
Anterior staminodes petaloid, lamina oblong, bilobed to about the middle, G 8m£
long, villose or shortly hairy ou the upper surlace, dursally glabrous or villose, lobes
broad-linear, rounded or obtuse at the apex; claw lincar, papillose, 4—¢ mn. oy
shorter than the lamina or equal to it. Stamens about 25, subequal ; filaments & ¥y
. . at d
below, linear, about 5 mm. long, glabrous or sparsely ciliatc, nearly f|||form"q9 tll0
tip; anther* orbicular. Pistils 3, erect; ovaries oblong; glabrous or hairv o- o

long; styles nearly straight, sigmatose at the apex, 1—15 nmi# Jorig, d aurous

Flowers in June and July.

Var. a. PSEUDOVESTITA P. £; sem, pedices, sepals velvety with spreadmg hairs 1_a- .
leaves dongate. Beluchistan (Slocks); Panjab, near Hassan Abdal (Altchl "A** ox
in other localities. . **0n.)g

Var. /8. AITcHisoNl, Buist.,; stem, pedicds, sepals velvety; lacinice of basal leaves
abbreviated. Kurrum Valley, near Alikhel (Aitch. /)e

Var. 7. VICAK\I P. It.; quite glabrous; lacinijB of basal |eaves elongate. Panj-ab Ze R
Pindi (Vicary); near Hassan Abdal (Aitc/nson!); Afghanistan {Griffith!)g ' A BWan

- Hore or Jegy

PLATE 116. DJphinium uncinatum, H. fil. and Th. 1, var. Yicaryi\ 2, infloreoence of var_ P d
young plant of var. Aitchisoni\ 4, basal lesf of vur. a\ floral details; 6—7 of var. ,; 8 of v a;*.y otestitax* 3
/3; 10, pedicels: (a) and (d) pseudovestita, .(b) Aitchitoni, (c) Vicaryi, (€0 D. quercetorum, (f) J) n' e % Agr
htenophyllum, (g) D. Cyphoplectrum microphyllum; 11, nectariferous saminodes of (a) 2). QIphopUctr PR o s
(b) D. CLphoplertrum typicum, (c) D. querceturum; 13, seed of 2). uncinatum, var. .. 'E”°Ptyllum%

DELPHINIUM SAMCUL~FOLICM, Bois*.

Rhizome thick, fusiform, subtuberous or irregularly stout cylindric; gte
uose, branched or simple; petioles sheathing; basal leaves Bublsodlametrlc 5
long, trisect or deeply tripartite with the lateral segments less d be Bﬂﬁlt

§6RS EuReAte piARaiely clat and incised, cafine 1saves more jst'mctly t R

inflorescence racemose, simple or compound, racemes lax or rather dpn*5 -"P'te;

18ei brk (Eq eb

"g t. flex.

nxd A#

dl"l;:
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inserted near the base of the pedicel; flowers blue; latera sepas 8—10 mm. long;
sepaline spur cylindric or slender conical, symmetric or gibbous, 7—13 (-20) mm. long;
anterior nectaries light-coloured, nearly as long as the lateral sepals, hbifid, rarely shortly
bilobed; pistils 3; follicles cylindric, 8—10 mm. long; seeds broadly obpyramidato
rounded, wrinkled with scariose closdy imbricate scales. '

Flowers in June and July.

Distribution: Persia, Afghanistan, Punjab.

An examingtion of the numerous goedmans of D. saniculcefulium in the herbaria of Cdcoutta and
Saharanpur shows of how little importance variations in the form of the spurs of the posterior sepal and
of the nectaries are in the group of forms of which D. hybridum may be taken as the type.
This holds good especidly with regard to the gibbosity of the sepaline spur, which is due to an
exoess of growth of the nectarial spurs which get curved and force part of the sepaline spur outwards.
Accordingly we find gibbous spurs in D. hybridum and L. dcnudatum and straight or regularly curved
spur9 in D. cyphoplectrum and D. saniculcefolium. As the other characters on which Boissier bases
the distinction between D. cyphoplectrum and D. hybridum prove variable, the former has to be
reduced to the rank of a subspecies of the latter. To return to D. saniailccfdium. The plant
collected by Aitchison in the Kurrum Valley, and which Boissier refers as variety ma'roplectnim to
D. penicillatum, is much more closely alied to the Gilgit forms of A= saniculcefoUum; and as the name
macroplectrum ceases to be appropriate, the writer prefers to cal it var. kurrumem<>. To the group of
D. saniculcefolium belong aso some plants from Eastern Afghanistan, among them No. 45 of Herb.
East Ind. Comp., D. tuberosum? They are characterized by their long narrow-cylindrical sepaline,
and elongated awl-shaped nectarial spurs. The insufficiency of the material leaves it somewhat
doubtful whether this should be united with D. saniculitfolium, or considered a separate species
To a certain extent it reminds one of some forms of D. denudatum, but the seeds are those of
D. saniculcefolium. It is here described as subspecies ccnteteroides.

The following varieties may be distinguished :—

Subspecies I.  VERUM.

Var. a. REFRACTA; branched, glabrous or sparsely hairy; sepaline spur cylindric, gibbous,
longer than the lamina; nectarial spurs refracted at the apex; ovaries glabrous.
Southern Persia, Afghanistan.

Var.fi. AQUILEGIFOLIA, Boiss.; branched, without glands, glabrous or sparsely hairy; spur
attenuated towards the tip.—Northern Persia.

Var. 7. KOHATENSIS, P. B.; branched, eglandulose; branches, pedicels, and sepals minutely
pubescent with crisp grey hairs; sepaline spur cylindrio or conical, sencLr, straight
or recurved, rarely obscurely gibbous at the tip; nectarial spiir subulate, straight
or recurved;, ovaries somewhat hairy near the apex. Afghanistan (Griffi h/); on
dry hills in Kohat and Wazimtan (Drummond, herb. Calc.f); on dry hills between
the Indus and Jhelum (Fleming).

Var. 8. GLGTEXda P. B.; rhizome cylindrio or subtuberous; stem simple or somewhat
branched, pubescent with crisp hairs; sepaline spur slender,conical, straight or sightly
incurved, rarely gibbous; neotarial spurs gibbous below the apex; ovarie3 covered
all over with minute hairs. Gilgit (Giles/).

Var. e KURRAME~SIS (D. pewci/latum, var. macroplectrum, Boiss) ; rh'zome subcylindiic or
tuberous; 6tem scarcely branched, pubescent with crisp hairs, towards the apex
and the pedicels more or less glandulose; sepaline spur straight or slightly curved,
dender conical, 10-12 mm. long; nectarial spurs subulate incurved; ovaries
sparsely hairy all over. Kurrum Valley (Attch>'.son/) ; Ziarat (herb. Sah.l.

Subspecies 1. CENTETKROIDES, P. B.; rhizome subtuberous, stem rather elongate, towards
the base glabrescent, upwards sparsely hairy and like the pediods glandulose; sepaline

Axn. HOY. BOX. GARD. CALC, VOL. V.
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sour subulate or dender, cylindrical, more or less ourved, 15—20 mm. long; neotarial
spurs thin, awl-shaped, dlightly incurved or recurved; ovaries hairy all over; lamina
of anterior staminodes suborbioular, shortly bilobed, disc and base i“parady beset with
short hairs, glabrous below; seed-soales rather short, adpressed; leaves of Z> umicute-
filium. (Giijfiu, Afghanistan, 156 HUj.pl list; No. 45, Herb. East Ind. V»mp.).

D. detmdatum, Wall., is very closdy allied to D-. saniculifolium ; not only are its sepaline spurs
very often gibbous, but even the glandular hairs which are often present on the floral axis of forms
of 1), sawculifolium, sometimes moke their appearance in a Smilar position in specimens of D. denudntum.

The latter can, however, be always distinguished from the former by the seed-soales being laxly,
not closdly, imbricate. Some specimens of D. denudatum agree nearly exaotly with Don's D. pauciflarum,
which has, according to Don's description, nectarial staminodes like those of D. d>-nudatum, and not
like those of D. Jjncis. The fact that Hamilton suggested 1), conaoiida on his sheet ha* little weight,
as various other guesses of his were equally wide of their mark. There would, however, be little
use in changing the name of D. denudatum after it lias obtained the sanotion of long usaj‘Ee’ the
more 0 as the name of D. piucijb'um has been applied by ether authors to other species, and i*
therefore somewhat discredited.

PLATB 117. Delphinium saniculafolium, Boiss. 1, wtir. kohatensis; 2, var. gilgitensit; 3, var. kurrumsU- 4, pedicelf
bracteoles, and posterior sepals of a, b. var. a from Persia, c. d. var. g from Gilgit, e Tar. y from Kohat f vg-
y from E. Afghanistan, g, subspecies Il. from E. Afghanistan; 6, nectariferous staminodes of a. b. var. a,C d_var

N e f.var.y, g var.g h. subspecies Il. 6, pctoloid Btaminodes of a. var. 5, b. var. 7> .. var. g. d. var. ¢ e iub-
]

speciea 11; 7, stamens of a. var. *y, b. var. ¢ c. var. 5 8. pistils of a. var. 5, b. var. ¢. Subspecies |1, d. var. iy*

9. follicle; 10, seeds of a. var. , bo the same, apical aspect, e. subsp. Il, d. of D. denudatum. -t

DELPHINIUM INCANUM, Royle.

Rhizome woody, cylindric or subtuberous, descending. Stem erect, branched, terete
or more or less angular, in flower 50—120 cm. high, 4—8 mm. thick near base, either
wholly canescent with crisp usually downwards directed hairs or glabrescent downwards
or rarely upwards densely pubescent with yellow glandular hairs. Branches elongate,
spreading or erect-patulous, 10-30 cm, long. Leaves on the lower surface canescent'
more rarely puberulous, on the upper surface puberulouB or pubescent; lower leaves
shortly or long-petioled, upper ones subsessilo; the longer petioles moderately dilated at
the base, sometimes 5 cm. long; shorter petioles scarcely dilated, strongly striated with
paralel nerves; lamina of lower leaves trisect to the base, lateral segments asymme-
trically bisect, -segments repeatedly pmnatisect, ultimate divisions lanceolate-linear
acute, apiculate, 2-4 mm. broad, nerves prominent beneath; upper .auline leaves smallef
than the lower ones, somewhat less divided, lacmulae more acute. Flowers conspicuous
arranged in rather dense racemes. Pedicels at the base with a linear-lanoeolate acuté
bracts of a length of 3—7 mm., 5—15 mm. long in flower, in fixdt sometimes 25 mm
shorter than the spur, at or near the base, rarely above the middle, with 2 usualy
opposite linear bracteoles of the same length as the bract or shorter. Sepals bright blue
or purplish, spreading, elliptic or the anterior ones subobovate, 10718 mm. long, 7-11
mm. broad; anterior and posterior ones very shortly acuminate, out“e densely and
minutely grey-pubescent, lateral ones rather obtuse and broader, pubescent aong the
middle; spur about as long as the lamina or f as long, horizontal or ascending
subcylindric, more rarely subulate, straight or somewhat curved, 5 the tip obtuse *
subacute or abruptly narrowed, often narrower in the middle. Nectariferous stami-
nodes shorter than the sepals, glabrous, anterior margin upwards bent back at nearly



DESCRIPTIONS OF SEW AND RARE INDIAN PLANTS : 97

a rio-ht angle, bilobed or subentire at the apex; spur straight or curved, subuate.
Petaloid staminodes nearly as long as the sepals, sometimes 3 mm. shorter; lamina
asymmetrically ovate, bifid to about the middle, on the upper surface near the base
bearded with white hairs, often subciliate, glabrous or little hairy on the back; caw
linear, a little shorter than the lamina, papillose at the edges Stamens 40—50, about
haf as long as the sepals, exterior ones a little longer; filaments moderately dilated near
the base, glabrous; anthers subrotund. Pistils 3, erect, 3—4 mm. long; ovaries ovate-
oblong, densely and minutely pubescent; style filiform, nearly haf as long as the ovary,
glabrous upwards, stigma shortly bilobed. Follicles 3, on erect or patulous pedicels,
chartaceous, ovoid-cylindric, reticulate, 10—12 mm. long, beset with AMiffish straight or
more commonly with crisp minute hairs, persistent style |—I the length of the follicle.
Seeds numerous, obpyramidate, 3—4-sided, dorsal side broader and slightly curved, covered
with scariose free or dlightly connate subadpressed scales, about To mm. long.
Flowers from June to September.

Kashmir (Herb. Fate!); Sind valey (Solicka! Clarke!); Kishenganga valey near Gurais
(Dutfrief); Liddar valley 8—9,000" (Duthie!); Pangi (Stoliczka!) ; Kundwar (Royle!); Bashahr (Lace /). .
) Delphinium incanum is the llimalayan development of the polymorphous V. hybiidum; especialy close
is the dfinity between a rather smal-flowered form from Kunawar with purplish-blue sepals and petaloid
staminodes as long as, or longer than the lateral sepals, and the laxer racemose variety of D. puniemm
from the Caucasus. The middle cauline leaves of D. incanum are, however, always subsessile, the sheaths
of the petioles much less conspicuous, the sepas are broad-elliptio instead of elliptic-oblong and usually
larger, and the petaloid staminodes are commonly distinctly shorter (1—3 mm.) than the lateral sepals.

PLATE 119. Delphinium incanum, Boyle. 1, upper part of flowering plant; 2. basal leaf; 3, posterior sepals, (a)
Kashmir, (b) Kunawar; 4, lateral sepal; 6, anterior sepal; 6, nectariferous stamiuode; 7, petaloid staminode; 8, stamen;
9, (a) pedicel with carpels, \b) pistil, (¢) hair; 10. mature carpel. Hairs similar to 9 (r) occur on the floral axis
of D. hybridum, D. cyphoplectrum, D. dasycaulon, D. grandiflorum, D. speciosum, and others.

DELPHINIUM GKANDIFLOUUM, Linn.

~ [Delphinium grandiflorum, Linn.; D. cceruleum, Jacquem; D. lonyipes, Franchet = D.
Davidiy Franchet; D. Kumaonense, E. Hath).

Perennial; rhizome subcylindric ; flowering sem 7—60 cm. high; leaves trisect or
deeply tripartite, lateral segments 2 to 3-partite, divisons variously cleft and incised,
lacinulae linear or linear-lanceolate or oblong, more rarely obovate or obovate-oblong;
infloroscence rarely one-flowered, usually severa- to many-flowered, paniculate or paniculate-
corymbose; bracteoles usually above the middle of the puberulous or villose pedicles;
sepals spreading, 12—15 mm. long, blue, more rarely purple, white, or greenish ; sepaline
spur slender conical; staminodes shorter than the sepals; lamina of anterior staminodes
blue or purple, orbicular, obovate or obovate-oblong, subentire, emarginate, to bilobed
beyond the middle; pistils 3—9; follicles 12—18 mm. long; seeds obpyramida or oblong,
3 —4-9ded, testa more or less loose, folded into wings along the edges and more or less
puckered on the sides.

Flowers about July and August.

Distribution: Siberia, China, Himalaya.

Delphiniumgrandifl»rum, (ind. D. ccerufcum,) is represented by numerous oedmensin the herbaria
of Cdauta and Sdiaranpur, not only from Kumeon, Skkim, and Chunibi, but dso from Sbeia and
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various parts of China. It has consequently been possble to trace in detail

ANNALS OF EOYAL BOTANIC GAUDES, CALCUTTA.

the gradual transitions

between the many varieties which, however much the extreme forms may differ from each other, con-
stitute one uninterrupted series. The most important links are formed by varieties from Mongolia and
South-Eastem Tibet, the invasion of the Himalaya by D. grandiflorum having evidently taken place from
the side of'Central an! Eastern Tibet. None of the characters by Nwich Dy ccrrulum has been supposed
to be distiuguished from D. grandiflorum proves constant on detailed examination, as will be seen from

the description

Var. a.

Var. ft.

Var. 7.

Var. 8.

Var. e

Var. 5

Var. 77.

Var. 0.

Var. t.

Var, K.

of the varieties of D. grandiflorum to which we now proceed.

LATISECTA, Maxim.; stem erect, middle-sized or elongate (15—80 cm.), muoh branched;
latinise of leaves ovate or oftener lanceolate, acute or obtuse; sepals minutely pubesoeut,
azure, follicles 3, recurved nearly from the middle—Sechuan, Kansu.

CHINENSIS, Fischer; tall, erect, rather rigid; lacinice broad-linear; braoteolee minute

linear, somewhat remote from flower; sepals minutely pubescent outside; lamina of anterior
staminodes suborbicular, entire, glabrous on back and edges; carpels 3.—Siberia, China.
PUBIFLORA, Turcz; stem prostrate, like peduncles and sepals densely minutely pubesoent;
latinise elongate, narrow-linear; anterior staminodes suborbicular, entire—Daical region.
LINNJEI; stem tall, erect, like ptduncles and.sepals minutely QLisp-pubescent; laociniio
narrow-linear, eloDgate; bracteoles linear, small, more or ICBS remote from Ilower; lamina
of anterior staminodes suborbicular, entirp or emarginate, glabrous below, sometimes
ciliate; carpels 3 (—4); follicles straight or recurved at the apex.—Siberia, Mongolia,
Northern and Central China proper, Yarkand.

POTAMNI, P. B.; as in 8, but lamina of anterior staminodes obovnte-oblong, emargin-

ate or bilobed, ciliate, more or less hairy below; sepals outaide near the baae minutely
pubescent or sub-villose—Setchwan (Potunin /).
KVMAONEKSIS, E. Huth; stem erect, subglabrous, 40—GO cm. high, 3—4 mm. thiok
near base; leaves 3-partite, middle division 3-fid, lateral ones divided into 3 or more
segments, latinise broad-linear, the longer ones sometimes 2 cm. long by 2 mm. broad;
inflorescence raoemose-paniculate, many-flowered; pedicels villous; bracteoles small, linear
remote from flower; sepals 11—18 mm. long, sky-blue, villoos outside; lamina of anterior
staminodes suborbicular, subentire or deeply bilobed, yellow-bearded, bine; carpels 3.—
Kumaon: Byaua, near Kutti 13—14,000' (Duthie!); Dirma, in the Nipchang valley
13—14,000' (Duthie!)] on Mulapa G&dnh 11—12,000" feet (zwJiw); Nipal;
G5dh, 10-11,000" {Duthie/).
TENCICAUMS, P. B.; sem very dender (30-50 cm. high, 1—15 mm. thick), Bparse
ly beset with retrorse hairs; leaves remote, moderately cut, laciniro lanoeolate-liuear,
Bubobtuse, the longer ones 15—135 mm. long, 2—3 mm. broad; infloresoence racemose,
very lax, few-flowered; bracteoles linear, remote from the flowere; peduncles and eepals
covered with short hairs;, eepals blue or purple; lamina of anterior staminodes obovate-
oblong, bilobed or nearly bifid, hirsute on upper surface, rarely nearly bearded’ carpels
3.—Chumbi: near PhemG and RinchingODg (King's collectors/).
DAVIDI, Franohet pro %p.; middle-sized, hispidulous with longish adpressed or spread-
ing hairs; stems dender, ascending; lacini© of upper leaves linear; flowers solitary or
subcorymbose; peduncles shortly rotrorse-pubescent; sepals puberulous; anterior staminode*
oblong, bilobed, near the base yellow-bearded; carpes 3 (?).-Tibet, prov. Mapin.
FTCHWANENSS P. B. ; a small dender plant, scarcdy branched; stem and peduncles
retrorse-piloee, indumentum below the sparsely hairy sepals ratiier longer; lacini© linear-
lanceolate ; bracteoles elliptic-oblong opposite, just below the sepals; lamina of anterior
staminodes ovate-oblong, deeply bill»bed, slightly hairy; carpes 3.—Setchwan (U.nry >)
This variety, like 8, /, £ and others, might be considered a epecits of the second order '
KUNAWARENSIS (= 0. wni/ruw of Jacquemont); sem 30-50 cm. high, 3-5 ;.
thick; leaves little or not crowded near the base, mrnh divided; lacini© linear acute
or subacute, 5-20 mm. long, 1-2 mm. broad; inflorescence paniculate-cor/mbobe,

on Nampa
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many-flowered; bracteoles alternate, small, linear, remote from flower; sepals villous near
the base, azure, 12—15 mm. long, lamina of anterior staminodes suborbicular, entire
or emarginate, yellow-bearded; carpels 5—N.-W. Himalaya.

Far. X. BHOTATSCA, P. B.; stem 1550 cm. high, 1-5—5 mm. thick near base; lacinise
linear, acute, or subacute, 5—20 mm. long, 1—2 mm. broad; inflorescence ample, pani-
oulate-subcorymbose, many-flowered; bracteoles alternate, small, linear, remote from flower;
sepals villous near the base, 16—25 mm. long, blue or purple; lamina of anterior
staminodes suborbicular or rounded-subquadrate, more rarely obovate-oblong, entire,
emarginate, oisbortly bilobcd, yellow-bearded ; carpels 5.—Bhutan, near Ta-1U-ny; Chumbi
and Phari (King's collectors!).

Far a PARADOXA, P. B.; flowering plant 15—20 cm. high; leaves more or less crowded

" near the base, trisect, segments varioudy cleft, lacniaB abbreviated lanceolate, lacinulse
oblong or cuneate-obovate 1-5—8 mm. long, 1—2 mm. broad, usualy rather obtuse;
flowers 1__3; peduncles 8—12 cm. long, ebracteate or bibracteate, bracts oblong-lanceo-
late entire or conform to the leaves;, sepals subhirsute, outside yelowish green, insido
white; lamina of anterior staminodes subelliptic, shortly bilobed, yellow-bearded; carpels
3; seeds blackish, narrow-winged.—Chumbi; Tah Tsong (King's collectors!).

Far. v. oBtusiLoeA, P. B.; flowering plant usualy 6—15, rarely 70 cm. high; sem
branched from the very base ; leaves rather crowded near base, much cut, densely pubes
cent; lacinulce linear-oblong or oblong-obovate, very rarely linear, obtuse, rarely sub-
-acute; inflorescence subcorymbose, two to many-flowered, rarely flowers solitary; bracteoles
remote from flower, lanceolate or oblanceolate or sublinear; sepals densely villous near
base, with yelow hairs, iDsde sky-blue or purple; lamina of anterior staminodes suborbi-
cular, entire or emarginate, yellow-beardtd; carpels 5—Chumbi and Phari: near Gt3p,
Ting, Phari, Gia“ong, Chakung-la (King's collectors!). '

Var. £ TSAISGESSIS, P. B\ smal, branched herb; stem, peduncles, and azure sepals minutely
and sparsely pubescent; leaves subglabrous ; lacinise of basal leaves abbreviated, of upper
leaves linear; flowering branches slender; bracts 2, alternate, linear, more or less remote
from flower, lower one often 1—2 cm. long; lamina of anterior staminodes suborbicular,
crenulate, yellow-bearded; carpels 5.—Tibet, between northern frontier of Sikkim and
Lhassa (Kings collectors!).

PLATE 118 Dtlphimum grandiflorirm, Linn. 1, var. rj tenuicaulis ; 2, var. p obtusiloba; 3, var. o, tsangensis;
4, posterior and lateral sepal of var. Kumaonensis, Kumaon ; 5, the same of var. pubiflora Tnrcz., Baitail region;
6, petaloid staminodes (lateral petals) : a. var. Linnaei, Yarkand ; b. var. obtusiioba Chumbi ; c. var. Linnaei, >iberia .
d. var bhotanica, Phari ; e. var. Kumaonensis, West Nipal ; f. var. Potanini, Setshwan ; g. the same; h. v&r.setéhwaneiis,
Setsshwan; i. var. tsangenris, S-K. Tibet; k. var. tenuicaulcs, Sikkim; 1. var. paradoxa;, 7 stamens; a. var. parad*>Xxa;
b. var. setwshanensis, c. var. tsangensis ; d. var. Potanini; 8, pynoecium; a. var. Kumaonensis ; b. var. bkotanica; ¢ var.
paradoxa ; d. var. tsangensis ; 9, stigma of var. tsangensis ; 10 seeds ; a. var. paradoxa ; b. var. Linnaei c. var. bhutanica\
11 upper part of pedical ; a. var. bhotanica ; b. var. Kumaonensis ; c. var. Potanini; d. var. typica; e.sdéenbis.

DELPHINIUM CHEILANTHUM, Linn., subsp. SCHIZOPHYLLUM, P. B>

This plant was gathered by Col. Davidson on the China hill near Naini Tal. It is here
referred to in order to draw the attention of Indian botanists to this interesting form, which
establishes another link between the flora of the Western Himalaya and that of Siberia It is
marked D. eaturn on the label, and probably has not been specialy noticed beforo, because field
botanists have mistaken it for a form of that speciess. The petaloid Btaminodes are, however, blue,
and their lamina is suborbicular and emarginate, exactly as in D. ghndifiorum and D. cheiluntinnn.
From all the varieties of the former it differs by the shape and the mode of division of its leaves,
. which respects it agrees much.more olosdly-with D. cheillanthum. Whether it may ultimately prove
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a soecies of the flrbt order further observation must show. We consider it at present a subspecies
of D. cheilanthum, with which we unite also Trautvetter's D. Middendorffii. We have thus

Subspecies |. CHEILANTHUM VERUM ; stem glabrous; inferior leaves trisect, lateral segment?
again 2-or even 4-seot or part.te; segments divergent, rhomb’c or rhombeo-oblong in outline trifid
lacinia* incised; upper ones 3- to 5-sect, segments subentire; petaloid staminodes suborlicular,' qwte
entire or shortly bilobed ; follicles reticulate.—Siberia

Subspecies | 1. MIDDENDORFFII, Trautt\ stem glabrous; leaves finely pubescent or

beneath; basal ones deeply tripartite, lateral segments again bipartite; all segments divergent %bovl’\

cuneate tr|— or b|f|d segments of caullne Ieavec rhombeo lanoeolate in outlina Ax**} £l
wumiie, ueepiy cleft ‘lacinue

Imear petloles shortly shethmg, pedlcels patulous lamina  of petaloid btaminodes obov t -

elliptio-oblong.—Siberia, Northern Mongolia : /\P*l9

Subspecies |1 scHizopHYLLUM, P. B.; tall, erect, glabrescent; leaves sparsely pubescent
green above, pale beneath; lower cauline leaves deeply tripartite, lateral segments véry broad' Z Ui
4-partite; partitions and middle segment overlapping, ihombic, laeinite broad’y linear” or lan’ 1't
deeply incised and sparsely serrate, lacinult© lanceolate to lunoeolate-linear; upper cauline le Mt~
frequently divided, the uItima_Ie segments very long and linear, aoute’ inﬂorm‘e *rkkK Rk
compound below, lax; bracts trisect below, lanceolate upwards; pedicels erect MG rve (51 A F‘;::"*e
at the tip, elongating af:er flowering, lower ones 5—6 cm. long; bracteolea Janceolate-sub™| N
bdow the flower; sepas bright blue, broadly elliptic, about 18 mm. long, Iateral ones’ Abes R little
broad; spur longer than lamina; staminodes shorter than the sepals; lamina a"‘“ “° nun.
suborbicular, emarginate, yellow-bearded near the base; pistils 3; ovaries hai Pe m Asnjinose
about 22 mm. long; seeds rounded obpyramidal, large; testa much puokerei m Lo T'" onlindric>
along the edges.-Kumaon. A TTUFe or 1e88 folded Ap

PLATE 121, fig. 19. Seed of Delphinium chtilanthum, Linn., subsp. *chizophyllm

DELPHINIUM DICTYOCARPUM, DC.

Perennial; stem tall, 3—5 mm. thick near base; leaves subapriaceaus, deeaply, ti} .
with the | ateraf* dégmerits 2=3sartite; inner divisions fericediate or acutely deltgd ' Hirtitey
all of them pinnately cleft and incised, lacinulae broad- or narrow-lancedlate-  , 'T outlme,,
what dilated at the base; inflorescence racemose-paniculate or racemose v f 11 A %* Pomer

dense; sepals blue; anterior staminodes shorter than the sepals, blue’ rary” | A e
lamina ovate shortly bilobed or subbifid, yellow-bearded about the' mi'dd| Pa-e purpleg
seeds obpyramidate, narrow-winged along the edges. & “@pAly 3;

Distribution.—Altai; Setchwan; Tsang.

Subspecies |. LAXIFLORUM, DC. pro sp.; sepas i'0—25 mm. long; anterior ¢
length of the sepals, sparsely ciliate with short yellow bristles; ovaries and toll' 1 &"™ no(les x 1o 3 e

crisp hairs.-Altai; Setchwan or Eastern Tibet. “loes pilex cent with deose
Subspecies |1 1. PICTYOCARPUM PKOPRIUM; sepals 11—15 mm. long; anterior sta -

with white hairs; ovaries sparsely pilose or densely pubescent.—Altai. nunodea villose-ciliate
Subspicies 111. TIBKTICUM, P. B.; seps 12—8 mm. long; anterior

sl
the sepals, shortly bilobed, villoee-oiliate with white hairs; ovaries densely pubeacen“mm)d“ 1 the length of

racemose.—Southern Tibet, between the northern frontier of Sikhim and legga' Inaore8oen 5 lllbdenu-l)

Var. a. GLANDULOSUM, P. B.\ floral axis and ped'cels glandular hairy
Var. O. CINEREUM, P. B.\ floral axis and pedicels densely pub@cwt Wlﬁt;l §q8F

mentm Hke that oF e Yial iR O the gl TR U . \Fnéan\,) g'néﬂ AR ainint

Delphinium referred to by Hooker and Thomson in the Flora of R, In *x p't;**%the
€ Wondy:
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"Fragments of a Delphinium olosely allied to D. incanum were brought by Dr. Hooker from
Tibet, north of Sikkim; it differs from incanum in the dightly notched petals, and may be
new."

PLATE 119, fig- 33 Seed of Delphinium Jictt/ocarpum, DC.

DELPHINIUM ALTISSIMUM, Wall.

The grent resemblance which the vegetative parts of the Khasian larkspurs bear to those of Wallich's

D a”Jurnhn induced botaniststo refer them to tbe latter species. It is true that the inflorescence of
' Khasan plant is much opener, that the colour of the staminodes is dark-blue instead of light-purple, and
fhlt'Wallich omits to make any remark about the odour of the flowers, which in the Khasian plants are fetid
IV th of a Stapelia- but these characters may be consdered of minor importance and not suffidient to
o180 ™1988 0 form-groupsns Bpecies  Eecently, however, Dr. King's collectors have gathered fruiting speoi-
sparatetwe ™  * A A d M know now that the Mada Of D. attMmum are very different from those

the Nipal 1
TT ~h I*rar] Delphiniutn. The latter has the seeds of D. grandiflorum and D. datum, where the lightbrowii
of the K—adft Ly T Sy NOANT G N obpyiamidate seed @nd becomes more or
epulermisx s mo ¥ NoAR NN figures ws fis N ¢)- qn ™ other hand>
dorsal ?

less pud<ered"‘o N AN obovoidsy hag a brownish-black testa, and although obscurely wrinkled it is neither
Bed of DMy LA therefore congtitutes, asfar as larkspurs go, a distinct type of seed (see plate 121, fig.

winged norrﬂscaly,jln“"' n e/z\p/\ i + are much larger in the Khasian plant (plate 121, fig. 10 a) than in
. : o

1L a 1), meo, ~ 10 The Khasan plant will therefore be described under the name J).
J). attissmum (ibidem, ng. n <« )
ttapeliosmum. aratiyel _littl e t0 be added to Wallich's description of D. altissinwm in the second volume

‘Trlere is pomﬁara"v". NN dditions conoern the seed and the remarkable foim defined below as sub-
of hu» F_Iarf- o rﬁr’\ 'K;gm reports 0 aitissimum from Turkestan ; but, in the absence of specimens from
species Urepanocen  » M;q o of Regel not mentioning the colour of the staminodes or the structure
that country, an™ in . AN ea hether the Turkestan specimens are referable to D. a'tmimvm, or
of the seeds, tne ™" ter. 8 v oo -t b, ramculifolium, Wall., Indian specimens of which might often
whether they may not be a variety ui '

y i 1 AN N
easly be_co:]fougcriidsvg;;; h[g.ﬂ r%l‘%gmgm . .

The Indian w1 . a1 OErennial herb ; stem glabrescent below or densely hirsute from the

T) ALTISSMUM, i <5 o ; L }

long-petioled, blade reuiform or subisodiametnc, much paler below, deeply
base; lower le““ veryt uhequally 2__ 53 lobed, segments and lobes trifid, crenate-serrate; inflorescence
tripartite, Iatera1 meE’ ?-ulate‘—’acemes elongate, many-flowered, lax or rather dense, spur as long as,
racemose A W I A J 2 'ad bluw  seMinddes shohter thaen thee sepalls |lgghtpurple  tike of
nal8TsfamUdes shortly' bilobed, hairy; follicles 3, patulous, subcylindric, about 15 cm. long; seeds
obovoid, brownish black, obscurey wrinkled, neither winged nor scaly.

c , « T w.mrHii- stem upwards pubescent with fine crisped colourless hairs; upper surface of
Subspecies 1. «AiiLithnn, o"m . i .

L.aves rather sparsey covered with adpressed hars, nearly glabrous beneath except the nerves, spur
little longer than the sepals, nearly straight or gently recurved; ovaries ciliate on the ventral suture,
otherwise glabrous or sparsdy and finey pubescent.
Vg4e. . MFALENSs P. B.; bracteoles remote from the flower, smell, lanceolate; sepaline spur’
"draight or dgightly incurved.-Nipal (Wall. /). This is probably Don's D. CurUa.
Vge. B, PHALI UTEKSS P. B.; bracteoles closeto the flower, rather conspicuous linear; sepal-
ine sur often dlightly recurved—Skkim : near Skangam 12,000'; Subikung,
Phullut (Kmy's collectors /).—Flowers in August.
cv P« Il DBEPAKGENTBUM, P. B., * middlesized herb; the whole sem oaveied with

feubspeciw - A deflexed, partly glandular hairs; blade of leaves hairy above, subhirsute

dirty-yello_w mo[e ]GFB NN AN AN A A -lA " digtinctly JoDger than the 8epal8) gickle-
beneath; braqeoiqs' ¢ e _Westey" 9ikkim) Der Whnllanchfln (King's cobedors!). Flowers in  August
shaped; ovaries Hirsute

and September.
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' TH the right) nectariferons
e i teacence oi var, pholtlutensis; 9, {on . .
niwm altiesimam, Wall, 1, part of infruc st 3 (0 the g T ncen
_Pu“ 123-18 me'm:“ Tstil * ur.. aipafensit; 4, the same of var. phaﬂc!;::!; ﬁn{:r toop dr:,:d"'"l", -
f.amm";1 2 ;f mmi:;nde;‘- 6.. 21’ var. phallulensis; 79, of D. dﬂpa?mtr:: s :‘men ., e v s
ate ;ﬂ e ; 11 poste’rior sepal, 12, (2 on the left) neclariferous staminode; 13, ¥ i !
1ateral sepsl; 14, , 12,

Praps |11 & 1= Seed of DMinium altieimu, Weit-
LATE

DELPHINIUM BTAPEUOSHUM,
n f eT in the Flora of Be India as to the Khaskn *mrrimems.)
(D. altissmum, M. J. « *e

. branched, besot with iff rotrore hairs
Stem erect (40-) 70-150 ¢m. A A

N or swuborbicular, cordate, more or lew
especidly upwards; leaves very p_“a e N MM yilobed( all divisons very coarsely
deeply tripartite, lateral segments tra \Péogubracemogo pamcle; peduncles subcrect, lower
serrate; inflorescence a very lax 8Fg

D aternate, inserted at varying heights;
ones up to 10 cm. long; ActAler ~‘“if8§‘ga f"r% spur subulate, 1-5 nun. longer than
flowers fetid; sepas deep-blue l‘br up A P ~ A~ AN AN md
tho lamina; anterior A~ "7 densdly "ﬁﬁ'

N
ry; follicdles 3, cylindric, 13-20 mm.
or subbilobed, yellow-be"~" © |, crosssection, conspicuoudy winged along the
_.™i, nhnvramidate, subtrianguiai’
long

P. Brw.

I.re,fular.
les, epidermal cells very targe—ane—"%
odge and October.
.u ' « Kbasia* Shan Hills.
Distribution: » ] ACAA QA AR A
. . h y
yrom tte true J> altiuimwn '_oi Wallic

infloreeoenoj> wWoh

. ¢ tho bluia.blo«k (not light-purple) anterior eUmi-
. racemose; Y
B c .«m-t«* id * 5 ChBOT d BSBEG W ‘Ag eayds (compare plate 120, fiigs 10 « 6 ¢ ¢ with fig..
nodes, its i*tid floors, and epeox™? ™
11 3 © *)e . more or lego deeply palmatipartite, coarsdly Berrale.-Kbjuia
far. a. KBASIANA, P. B_yAT
5-6,000" (K«6, ©3'ennn oy to the middle coarsdy dentito-orenate; inilore.-
Vur. i3. SHANICA, P- £, '®*VeS »  panicle- flowers often more distinctly
' oence an exceedingly large p = '

raoemose.-Sham
Hffls, 4-5,000' (ColktU).

Biihl 1. «» exceptionadly smdl-Bized flowerinu plant from Kkatia \
Delphinium ttapeIiosmum,l o N AN Giecimedi iAaala: 3, part of upper lateral branch of ».r.
b les,
5 L Lrwnity «f 2xU With he&d of tol o » 6, petaloid etaminode; 6. ba.al portioD of petoloid |Uminode; 7,
- eX- Zn H|”S; 4: nectariferous .Ur‘nm” . 11{}‘ ’ugd " " st<tpelioomum -, (@) dor8als (6) Tsntral s|p<ctt
Aadica, == meium ;9 stigmalose par. W TP AT Cedof 2. aW«imum, Wall., I'Uullut : («) dor.« upect,
8tamen. 8| R; . .
:.°L "Iy through u haf. « «H™™J | ilop” Hgys, China Hill, GaUna.
'g crod © " ugh Upper choilanthnm, suus LML KAIOP TIB)B
l() cross-sectiou ; 12, seed of D

?LATE |2|-

DELPHINIUM DENSIFLOBUM, Dulhic.

*r or77- D Brunonianum, var. densa, Maxim, tn Ffora ran<7tt/ica)
"ddl -sized herb. Rhizome descending, subcyhndric, 3—5 mm. thick.
A perennial, mid egn ™M scarcel Y branched, subcylindric, dtriated, fistuloso, 30—
Stem erect, strict, smpo|  An MaaA M o ghgbrescent below, | ugwaels bealt with
50 cm. high, 6—10 ~ j " _. rtiyvMose With longer spreading hairs often mixed with
white partly crlsp réifBF& A~ A" A oo very Iong-petibl'g), petioles gradually dilated noar
yellow glandular hairs. "~ ~ 7 g,y lamina reniform, at the base cordate, 3-partite
the base, 5—18 cm. Ion%;;__10 em " jpeieath paler, puberulous or 8ubvillous; middle
to 1’ a*5-_6 cm_long> . !
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segment cuneate-obovate, trifid upwards, lateral segments trapezoidal, 3—4-lobed; Iobules
serrate-crenate, serratures callose-apiculate; upper leaves gradually decreasing in size and
ampler with woolly petioles, lower floral leaves shortly petioled, subtruncate at the
base or with a wide triangular sinus, palmately tripartite, divisons serrately incised and
crenate-serrate; intermediate floral leaves petiolate or sessle, cuneate, 3- or 2-fid, dorsally
woolly near the base, lacinise quite entire or sparsely serrate ; uppermost leaves lanceolate or
lanceolate-linear, attenuated towards the base; narrowed upwards, 1-5— 25 cm. long, some-
times glandulose. Inflorescence racemose, very dense. Peduncles erect, strict, terete or
sub-angular, lanate, lower 4—5, uppermost 1:5—2 cm. long, 1—2 mm. thick, bibracteolate
at tlie°middle or near the top. Bracteolt-s opposite, sessile, adpressed, linear, narrowed
upwards, callose-apiculate, 10—15 mm. long, 2—4 mm. wide near base, hairy on the
back, ciliate. Sepas patnlous, outside greyish-blue with blue nerves or entirely sky-blue,
concave short-acuminate, sublanate outside, ciliate, inside hairy along the nerves; lamina
0f post ;l'l'or %pal 2—25 cm. long, broad-éliptic; spur either subsaccate, obtuse, about
6 mm Ion 3_4 mm_ tllick near ba8e: Or conlcal S“bacute, 12—15 mm. Iong, lateral
suborblcular 16—20 mm. long. Lamina of nectariferous staminodes asymme-
trl}éallv spatulate, at the apex bilobed or emarginata, 12—15 mm. long, below 15—2 mm.,
oar th, ovex 2—5 ram. broad, glabrous or on the inner side of the- broader top hairy, or
t the t|p yellow-bearded ; spur Slender-conical, acute, subincurved, inside open to about
third and here glabrous or minutely hairy. Petaoid staminodes with an ovate or
obovate bifid lamina, which is 6-7 mm. long, on the upper surface rather densely hairy,
near the base somewha bearded with yellow or white hairs, ciliate, dorsaly hairy; lobes
divergent ovate-ub'.ong, subacute (sometimes the lamina is bilobed and erose or unequally
trifidlt' daw linear, at least as long as the lamina, dorsaly somewhat hairy. Stamens
modérately numerous, 5—9 mm. long, innermost by about 1 mm. shorter, glabrous;
fllaments dilated towards the base; anthers ellipsoidal, obscurely apiculate, about 0-8

[ p<tiU 3 erect, 4—5 mm.; ovaries ovoid-oblong, reticulate, 3 mm. loner,
mm * loner: * |otno ** A ? o>

s> B'ous or glabrous dorsally, ventrally minute-pubescent, or densely pubescent al over;
YP -fUfomt Owvules about 20. Follicles 3, membranceous, erect, cylindric, obliquely
SHmncatTat the rounded tip, 11-12 mm. long, white-villose, style 3 mm. Seeds
obpyramidal, about 2 mm. long, brown, winged with the loose testa.
Flowers in August and September.

\% PIATYCENTRA, P. B.; spur about 6 mm. long, subsaccate, sepals greyish-blue—Kumaon:

- A Edem pass 15—17,0000 (IMMef), in the Lebung pass 16—17,000' (Duihie!) : Tangut
region, near Amdo (Maxim.)

Var. 0. STENOCENTRA, P. B.; spur 12—15 mm. long, conica, sepas sky-blue—Bashahr,
14,000' [Watt!). :

T) densiflomm, Duthie, isvery closdy dlied to D. Brunonianum, with which it has the shape of leaves
- ! aso' the seeds in common  Characteristic is its exceedingly dense inflorescence due to the
and_flowers, * S ﬂXA M Puihie dso tells the writer that, as far as he can remember, the flowers
pedlcels bxﬂng N i this respect therefore resembling D. kathmirianum. It may be pointed out
have nott e9 seque A J is not reducible to D. Brunonianum, however great the resemblance between
here tha £Or p , jacquemontianum has not only dark-blue staminodes—a character perhaps not of

the two may:J b - A N the scaly seeds of D. kashminanum, whilst the true D. Brunonianum has the
muoh momen: [ Considering that the flowers of Kashmirian specimens of D. tanuncuti/blium, which
seds d NN spediosunt are oft€N not so very different from the more acutely spuired
we take to oo P““ '

ANN ROY_ BOX. G*RD. CALC, VOL. V.
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flowers of some forms of D. kazhwirianum, it is quite possiblo that knshrninanum and Jacquemontianum
aro descendants of D. spcciosum, whilst D* Brunonianum may come from a common stock with D. datum.
It" we deny speoific value to glandular hairs and the eb3ence or presence of a musky odour, we will have

0 'regard 1). Jacquemontianum as a subspecies of D. kashmirianum, but it cannot be unitod with D,
Bir thirorm ariim.

PLATB 122. Dephinium densiflorum, Duthie; 1, var. platycentra; 2, bract; 3, bractoole; 4, posterior 8epal;

5, lateral; 6, anterior sepal; 7—3, nectariferous staminodes; 9, 10, 11, petaloid staminodes; 12* 13, the same-~ U
stamens; 15, anther; 16, gynoecium; 17, pistils; 18, ovary, opened, partly cut away; 19, ripe follicle; 20 seed
L} -

DELPHINIUM VISCOSUM, H. /. et T.

An examination of the rich materid collected under the dlreotlon of Dr KW nmry iv

i i J £ -L L £ xu o * o P'°® this BpeciO3
to I>e rathtr polymorphous; and it it were not tor the existence of mtermedlate forms it would he

possible to split it up into two or three tolerably well-defined species. Particularly variable 1# the
indumentum of the ovaries; but a critical study of this character leads to the conclusion that: here as
everywhere, the indumentum even of *tne carpels is only a feeble peg to suspend a species from-
The following are the varieties of D. viscomm which may at present be distinguished»
Var. a. CHRYSOTRICHA, P. B.; middle-sized; leaves deeply trilobate, the lateral lobes
lobulate ;
inflorescence usualy few-flowered; bracts, bracteoles, and upper surface of Ie

clothed with soft adpressed greenish-golden hairs; bracts conspicuous, more or Iess ﬁ ;ns:lly
leaves; biacteoles elliptic oblong or oblong-lanceolate, sometimes three-notched . tr'ﬁjl 18
the upex; spur subconical, scarcely or distinctly shorter than the silky 1ad at

silky.—Eastern Nipal: near Kanglanamo and Nirpokri 13,000 {Ki%b'gcolf’ﬁ“
Sikkim: in the Jongri digtrict (Kings collectors!). oo LCOrsh)

Var. /3. CILNTA, P. B.; a middlesized or rather tall herb; leaves deeply sub-5-lobed
hairy above ; inflorescence of one or a few flowers;, bracts conspicuous, sepas §
with yellow or white hairs; spur conica or subcylindric, often quite as long as th

. . . . © Repals;

ovaries ciliate along the ventral suture, otherwise glabrous, rarely entlrelo withoyt
hairs—Sikkim, 15—10,000' (H. f. et T./), Western Sikkim (Krnu's collector*!).

Var. y. CONNECTENS, P. B, a tall or middle-sized herb; leaves plurilobate, shortly h e
glabrescent above; seods hirsute with yellowish hairs, but not silky snnr «e™| ***x ox
straight or incurv-d or uberiform, about as long as the sepals, ovaries ciliate at "7
ventral suture, otherwise subglabrous, bat follicles ciliate and subhirBute—S-L-®
Lebu valey (Gamune!). ’ -

Var. 8. GGASIGIRACTEA, P. B.; a tal herb; leaves muijtilobate, upper surface
densely and adpressedly pubescent ; inflorescence many-flowered ; braots and b Tather
often very large, lobed or entire and oblong-linear; gepals Sericeo-villose wi r’§°te°'es
hairs ; spur conical, shorter than the sepals, more rarely nearly equa to them ' yellow

ovaries wholly hirsute—Sikkim ; on the Zey-lap-la and Natu-la; Chumbi: near Kle“gth
L | ung- bur
(King'scall. !).

soarcely
ubrilloss

Evidently a variety of D. viscosum and having its place between var. chrysotriChym,
is Huth's Delphinium trilobatum (Neue Arten der Gattung Delphinium tire a part da_ Rt vaT: enalurn
Boissicr, tome /, No. 6, 1893). There is no specimen of Anderson's, exactly tallyig *lﬁ: xxx Fneiing
description, in the Calcutta Herbarium. The following is a translation of the d%cn'[';;’\ ATt entin>g
referred to: —Stem shortly pubescent, smple, one-or few-flowered; petioles long, shea‘ll* oU on A form
3—5- partite, segments sub-cuneate crenate, incised, glabrous above, subpubeseert belOW ldg |*%ves rounded,
multifid pubescent; bracteoles very large, close to the flower, trilobate, densely u.,% - r:Ctgau ~° Pdicel
spur straight, conical, 15 mm. long; sepas densely golden-pubescent, 30 cm jop ° M longs.,
violaceous, upper ones hairy at the apex, with a straight spur, the lower orgg eﬁ' 8 a'“"”"(les atro-
divisoufl lanceolate produced at the tip; immature follicles glabrous—This descy, r OW"*)earded bifid

)
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specimen of var. ehrysotrickum with the subglabrousleaves and the (sometimes) glabrous ovary of var.
ciliatum. As aready mentioned, var. chrysotriclmm has sometimes trifid or tricrenate bracteoles ; and with
the large trilobate braots occurring in some forms of D. viscosum it would not be astonishing if the bracteoles
should here ond there assume a emilar form. The locality (probably the Jongri district) and elevation
agree well with the supposition that D. trilobatum is probably only an aberrant form of var. ciliatum.

PLATE 123. Dhelphinivm viscosum: H. f. and Th. 1, var. ciliata, upper part of flowering stem; 2, var. igan.
thractea— 3—7 var ciliata; 3, nectariferous staminode; 4, petaloid staminode; 6, base of the same; 6, stamens;
7 pistil;'*, prstll of var. gigantibractea ; 9, stigma; 10, follicle of var. ciliata, 1), seeds of the same

DELPHINIUM SPECIOSUM M. Bieb., subsp. EANUNCULIPOLIUM.

Provided Turczaninow assigned to the term lamellato-rugosus the same significance that is attributed
to it by Boissier and other botanists, he would have been the first to draw attention to the fact that two
species very similar in most respects, but radically differing in the structure of the testa of the seeds, have

been donfounded under the name D. datum, Linn. On page 75 of his Flora bav-ahnsi* he enumerates

among the diagnostic characters of D. elatum, " semina lamellato-rugosa lamellis imbricatis' ; aud in a note
Tfi h 's— " D cuneatum Stev. semina habit compresso-triquetra angulis ahtis et hoc c/wractere a

ZrktgLﬁus Dlebene dUinguitur." It is, however, possible that Turczaninow did refer to seeds which
kered into true transverse wrinkles, as often seen in D. grandiflorum, D. c/ieilanthum, D. stapeliosmum,

are puc ee, in wntions [mof the real #. datum Boissier ascribed at first to D. JlcxuoMm, M. Bieb.,

‘pV Floataucasr showed that the last-named forms have lamellate, rugose seeds, and that it is precisely
"'character by which the group of D. speciosum is sharply d|st|ngwshable from that of 1), elatmi.
To the former group belongs also the origial D. ranunculifoUum of Wallich, in which the epidermis of
the seed is thrown into transverse wrinkles at an early stage of development, these wrinkles gradually
‘W opincinto imbricate scariose scaes like those seen in D. kashmirianum, D. tncanum, or D. camptocarpum.
-+ fthe forms however, included under the varietal name of 1) ranuneulifuhum in the Flora of
w?_ Inara are true Delphrnrum elatum; as, for instance, the D. Uoffmetsicri ot Klotsch swhich should go to
"s of -D elatum co-ordinate with the D. incisum of “Waliich. The Indian varieties of

form a su"specie ..« .. _yoh in 7 nature of their indumentum, in the size of the flowers, in the
D. ranuncuhohum d'fnt e%gm@oles. and in the size of the follicles and the swlave ugil vl spw sl suguaksy
position and c:hapal; D. Aezuosum, M. Bieb.. D. dasycarpum, Stev., and perhaps of D. fermosum, appears
tg;a; :hz]::f:ld;::e o D, Poltaralshii Ruprecht, is known to the writer cnly from Ruprec]'lt’s deseriptien,
ut 1t seems closely related to some forms of D. ranunculifoliuin. Dr. Huth had the kindness to point
bt th writer who has verified the statement, that the sepals of D. speciosum are hairy on the inside,

e wri e, A thereby be distinguished from allied forms. And indeed al the specimens of

and "hafc’* 1""'eJxam|ned by me share that characteristic with D. spmomm. The fact, however,
D. ranuncur on AL SBP" aro either al of them glabrous, or all of them pubescent, or some of

irﬁm 11; %"Cs'bi: gome pubescent on the inner surface, appears to throw doubt on the diagnostic value

em glabrou

of th%tr ch"}T,MXJ" a detailed description of D. ranunculifolium, (sp. of Wall.,) as far as this form is known
o subjo .

at present.

A perennial herb. Rhizome descending, subcylindric, with filiform rootlets. Stem
rect straight or flexuous, terete or angular, striated or sulcate, fistulose, when flowering
% 3 100 °om. high (sometimes probably even higher), 4—8 mm. thick near the base,
lnhr scent below, upwards either subglabrous, or hirsute with shining duflexed or
n Jlmfflsh hairs; floral axis usualy densely pubescent with white or yellowish

8 &a‘;l i usuaJIy intermixed with glandular hairs. Branches patulous, the lower ones
ggﬂ:gtl'r:(ls +V%r;ﬂ Iﬁ)rgr Leaves from very Iong petioled below to shclrt petroled upwards

with siender, beneath prominent, nerves; petroleﬁ dender, hardly dilatel at the “base

Axy. Itox_ BoT. Garo. Cavrc., You. V.
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(rarely distinctly sheathing), hirsute to subglabrous, 8-15-40 cm. long, lower ones
usually about twice as long as the.lamina; blade of a firm texture, broad-reniform to
broad-ovate in outline, of lower and middle leaves 8—15 cm. loNg, tripartite to 2 or 4,
cordate with the sinus triangular or semiorbicular, 'beneath pale nearly glabrous at both
surfaces or subtomentose beneath or more or less pubescent abL," or beset with stift hairs,
especially aong the nerves beneath; segments spreading,later-,. 1 nno *..rapezoid, un-
equaly bifid, the middle and intermediate divisons ovate oblong o dTdd . thomboid
or oblong-lanceolate in outline, al of them bipmnately deft and ind d . .~ =
crenaiesemate, serratures from broadovale to ldnceg|gig gﬁlg@@j@gﬂgteﬁs' . lea

speimes \heealale, indediaeiadie.  ITHPORESBRce racemosopanicub 6" % N T
but dso 60 cm. long. Bracts at the base or higher up on the Iﬂ%ﬁl, 1 JATH* An
oblanceolate or linear, acute or sub-obtuse, 6-20 mm. lono-, hary, , ~,°°*-'*nceolate,
Eracteoles usualy close to the flower, broadly lanceolate’to” linear”-%t- '¢3 An
ciliate. Sepals spreading or patulous, 12—20 mm. log- 3_5. i xr MMexongs
rarely) purple, hairy on both sides; lamina of posterior sepal ovate”u's M N AN
ing or horizontal, about as long as the lamina or distinctly shorter A 14 aSCendw
little curved; lateral sepals ovate or elliptic, rounded, anterior ’oiTmca'f 8naight or
obtuse or rounded. Staminodes bluish-black, shorter than the sepals™? ellipiicuoblong,
ferous staminodes bidentate or subcrenate at the tip, spur oped ;r}‘”ima of necfca
about one-haf, and here often minutely pubescent, subulate below .%L
staminodes asymmetrically ovate, deeply and unequaly bifid 5 1» nlr;nl;:./\]()f petanca
surface villoudy bearded, margins ciliate, lower surface subg-]bro, ° 11 © 0ng Upper
as the lamina  Stamens about 30—40: about haf as long gy "} % 8boUt & Joug

filaments lanceolate below, subfiliform above, 5—7 mm, Tong ; &nthel:: :{ipals.,d glabrous ;
Ipsoidal,

. «-
A Imier 8pe to

long. Pistils 3, rarely 4, 5~8 mm. long; ovaries ovate-oblong, 3 € mm ) 1 mm,
or glabrous except the sutures; style filiform; stigma shortly_b'i,dsegl °1’;‘J5i1ip“b68°e”‘>
4), ovoid or usualy cylindric, chartaceous, reticulate, 8 25 mm, 1o ' cnes 3 (or

d trUnCate at thc

apex, glabrous or hairy. Seeds numerous, . obpyramidate, dorsaly br
scariose, scale-like, epiderma wrinkles, 1*5—2*5 mm. long. )
Flowers in August and September. )
From Baltistan to Nipal, extending probably westwards intn ih v
northwards into Tibet. T T he HIndu kysh an4

~olj Coveres; \uith

Var. a. BRACHTCENTRA, P. B.; sem more or less flexuose, upwards w'th
hairs, (uppei) leaves reniform, rather sparsdy pubescent on both % - shoi, 8prearling
longer than the flowers, suberect, 6tout; bracteoles close to the f_Imf;UI a°’ils""e<""°98 naaoch
late; sepals 17—25 mm. long; spur oftea subrecurved, subulate if™'.! B8 ar or ofjanceo
tepals; follicles cylindric—Western Tibet (Htrb. Falc))- Gilgit'(A7.° .* ~ 'eQath of the
Far. /3, ERIANTHA, P. B., stem puberulous pubescent in the uppe [T © ™).
leaves reniform, very coarsdy and triangularly serrate, little har* © NAN
eels ascending, stout, much longer than the pale blue flow Xy A Aen 8idesi pedin
linear, usually alternate, rather remote from the flower- se”" " ”mcm"'eB‘ Blanceolate-
awhite hairs; spur distinctly ahorter than the sepals stoyt"(p S patulouds with |ong  ooft
ovoid, about 1 cm. long—Flowers in August.—Kashmir « Ka * .©pP1ca) obtuse g follicles 3-4,
Var. 7. THTRSANTHA, P. B., stem glabmcent bedow, fly.l ‘f”‘.“ -8%12_13, 000, {Duthie !).
ciiiate, otherwise rather sparsdy and coars ly hairy or vT\ 9eU8ely pubescen 5 |egyes
diametric; pedicels patulous, iaany times longer than tH&fIY 8labrous> renifory o oy
teoles ovate or broad-lanceolate, dose to the flowe™- 1° ;°We'8' ratber gender: hrag:
T Bepalsabon 2 em. long, Pubescint)

oXi8;
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blue, patent; spur, stout conical, often nearly as long as the sepals, blunt, as a rule
incuived; follicles cylindric, about 2--5 cm. long.—Flowers in July and August.—Kashmir:,
Liddar valley, 9—11,000' {Duthie /). _

Var, S LASANTHA, -P. B.; stem glabrescent below, floral axis tomentose; upper surface of
leaves densely adpressed-hairy, lower hirsute; leaf segments rhombic or broadly oblong,
cleft and unequally incised-serrate, serratures linear; bracteoles somewhat remote from
the flowers, broad-linear; buds silky-villose with white hairs; spur about as long as the
sepals, subincurved; ovaries minutely and densely pubescent, hairy at the tip.—Kumaon;
Dhauli valley, 9-10,000' (Duthie /).

Var. e. PULVERULENTA, P. B.; stem glabrescent below, floral axis densely minutely pubescent;
leaves subisodiametric, puberulous above, like the pedicels densely minutely pubescent
(indumentum resembling a fine powder); pedicels subtrect, not longer than twice the
length of the spur; bracteoles close to the flowers, small, linear; sepals 12-15 mm.;
spur subulate, incurved at the opex, rather longer than the sepals; carpels pubescent—
Eastern Kashmir, on slates and sandstones in the Marbal pass (Stoliczka!); Garhwal.

. (Falconer /).

Var. 9. OINOPHYLLA, P. B.; stem glabrescent below; floral axis velvety with short, spreading,
partly glandular hairs; petioles subhirsute; leaves broadly ovate, pubescent above, sub-
tomentose below; leaf-segments  ob'ong-lanceolate, pinnately cleft, coarsdly crenate-serrate;
bracteoles close to the flowers, narrow-lanceolate, acute; sepals purple, 12—15 mm, ; spur
Bubulate, rather longer, subincurved; follicles oylindrio, sparely hairy .—Kashmir: Singpur,
8,000' (G. B. Clarke!).

Var. v MABRIENSIS, P. B.; stem glabrescent beow, otherwise (like the petioles) hirsute, with

' white, shining, deflexed, rather soft, partly glandular hairs; leaves adpressed-hairy above,
hirsute beneath, especialy along the nerves; leaf-segments broad-lanceolate, pinnately cleft,
coarsely and acutely serrate; bracteoles linear; sepals hairy; spur incurved; ovaries
subvillose along the ventral, subhirsute along the dorsal suture, otherwise subglabrous.—
Parjjab: Himalaya, near ,Mani [Drummondf). '

Var, 9. KATATRICHA, P. B.; sem subglabrous downwards, upwards hispid, with white, shi-
ning, subrigid, deflexed hairs, indumentum denser but shorter towards the apex and
intermixed with bulbous hairs; leaves hairy above, sub-hirsute beneath, especially aong
the nerves; middle leaf-segment deltoid-oblong, sparsely oleft, coarsely orenate-serrate;
bracteoles close to the flowers, lanceolate, acute; sepals pubescent, 1-5 cm., long, spur sub-
cylindiic blunt, dlightly incurved, about as long as the sepals, ovaries pubescent.—
Kurnaon, in the Kalem valley, 10-11,000' {Duthie!).

From D speciosum and alied forms D. ranunculifolium is distinguished by the ultimate leaf-
segments being nearly aways broad, ovate, with triangular serratures, not lanceolate or linear, except in var.

!‘;“a,f thum which has incised partitions, the seizures being linear. The existence of this variety
appears to lender the reduction of D. ranunculifolium to D. speciosum imperative.

1'7 Delphinium speciosum, M. £ieb. subsp. ranunculifolium. fig. 1-5, flowers; 1, 2 of D. speciosum from tho
Puate 3* Of D. speciosum from Tabriz; 4. subsp. ranunculifolium. vor. erianthum; 5, of var. thyrsantha witli

Caucasu , n Auiry T"’\ wrfoce Of anterior sepal of var. hrachycentra from Gilgit; 7, petaloid staminode;
1 e
:”fggTi";le OTTVP. ‘eriantha; 9, of var. thyrsantha’, 10, seeds (a) from var. thyrsantha, (b) from var. eriantha, (r)

from var. okdmg L.

DELPHINIUM PACHYCENTRUM, Hemdl.

Stem erect, smple or somewhat branched upwards, stout, subangular; leayes rather
crowded isodiametric, 5-partite; inner segments oblong-lanceolate, more or less piimately
c.]é ft’ in’ciseq and serrate; petioles not sheathing; inflorescence a dense or somewhat lax
raceme’ rarely subcorymbose; pedicels erect or patulous; sepals bluish, softly hairy;
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sepaline spur stout-cylindric or thick-conical, slightly incurved, very blunt, as Ion':jl as,
or longer than, the lamina, staminodes shorter than the sepals, lamina cf anterior
staminodes light blue, orbicular, subentire; carpels 3—5.

Didribution: Eagtern Tibet, fram tbe northern frontier of Skkim to Satehwan.

The variety from Southern Tibet was figured by the writer about three years ago for the present
Vdume of the Annak under the name of D. Kingknum; ou receving Pratt's plants he at once
reoognised the close reationship between the form in question and a new Delphinium gathered in the
Tachienlu region. Meanwhile Mr. Hemdley described the latter under the name of D. pachif-enlmm, for
which reason the writer has, by the kind permisson of Dr. King, tjubgituted a naw plate for' the
original one and rechristened the Southern Tibetan form subsp. tsang®me. We have thus__

Subspecies | —HEMSLEY| ; sem very stout (7-9 mm. in the middle), like the pedicels densdly pubesoent
with minute retrorsa crigp hairs; inflorescence strictly racemose; flowers crowded; pedicels erect- sepals
on both sides miuutely and softly pubescent; sepaline spur about i3 the length of the lamina, stout—c;?lindric
blunt; lateral sepals obovate-oblong; carpsls usually 3 or 4—TacMenlu region (Pratt /)

Subspecies 11.-TSASGENSIS, P. Bruhl; stem rather dender (3-5 mm. in the middle), glabrescent
bdow, upwards hairy, more or less glandular; inflorescence racemose, subpaniculate or eubocorymboss'
somewhat lax; pediods patulous;, sepals glabrous inside, the anterior ones and pogerior one hairy alf
over on the outside, the lateral ones puberulous along the m'.d.lle sepaline spur about as lon _ as

very dightly shorter than, the lamina, stout cylindiic; carpds usually 5, more rarey 3_—-B°t g ‘t;i‘
northern frontier of Skkim and Lhassa (King's collector /). Ween -M

Var. a. DASYCARPA P. B.; ovaries villose-pubescent.

Var. /8. LEIOCARPA, P. B.; ovaries quito glabrous or dlightly olliate along the ventral suture

Description of subspecies tsangcmis.-Stem lereot, subfbxuose, subano-ular  den |
foliose upwards, glabrescent downwards. Upper iufranW leaves shortly-patlolcd h";e};
firm texture, subpentagonal in outline, cordute, nearly isodiametric, trisect ' b™ o
especidly aong the margin and the nerves, middle segment oblong Iancebl&evacem’
the base cuneate, 3-4 cm. long, 12—15 mm. broad, pinnately trifid, acute- TTI'il"‘
lacinia £ the length of the segment, incised with 2 or 3 serratures on eithér't" 19
lateral laciniae twice or three times shorter, oblique® ovate, paucisorrate: lateral ] v
segments  trapezoidal, very broad-cuneate, unequally bipartite bayond' the 2 B
25—32 mm. broad; intermediate partitions similar to the middle segment- out It
broader, unequally bifid, sparsely incised-semtte ; al serratures apiculates' not" T V"8
dilated at the base, semiterete, candliculate, 15-5 mm. long, hairy, sparsdly " ®* 0+
Inflorescence  many-flowered, 4—12 cm. long; flowers on the latera braud @ ~-tlgse.
crowded. Floral axis beset with glandular and eglandular hairs. Flora 'l 168 ratuk«

conform to lower ones, but gradually more shortly petiolata, the uppermost " ~
more simple. Pedicels patulous, terete, lower ones 2-5—5 cm. Ioncr, upﬁr,°ue$ m",‘lcl
cm. long, indumentum like that of floral axis, towards the apex bibrrctoolate™*°? \~*°
Bracteoles opposite, linear, acute, 6-11 mm. long, hairy. Sepds meny A= Vilous.
blue. Sepaline spur obtuse, sometimes 2 mm. shorter than the laminx N tm.é‘”ws' pale
lamina oblong-subspatulate, 2—4 mm. shorter than the lamina of the pog ~ """ glabrous;
entire; spur about as long, open laterally to about the middie; b e W A TA obtuse
acute. Anterior staminodes hairy on the back, lamina 6-7 mm \, i v=' Pubulate:
the claw. Stamens 25-30, subequa, 7-9 mm. 1ong; fiamene 2 f°'' 25 ™S as
below, with the wings atenuated upwards and ciliate; anthers  #finoed dfiated
Carpels 5, rarely 3, 5-7 mr». long; ovary ovoid-oblong; g;
first straight but finally recurved. Ovules numorous.

1P 1C mmy lonan
yle ab - -
J

out i Inm_ ,\ng’ at
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PLATE 128. A. Subspecies Hemdleyi, Tachienlu region. B. Delphinium pachycentrum, Hems. subspecies Uangensit
Tibet. 1, anterior, 2, lateral, 3, posterior sepals, (J) inner, (J*) outer surface; 4, petaloid staminodes; 5, nectariferou
staminodes; 6, gyncecium, (a) of subspecies Hemsleyi, (/3) of subspecies tsangensh, Tar. dasycarpais, (b* b**) of var.
leiocarpa; 7, upper extremity of style; 8, samens.

ACONITDM FEROX, Wall

(A. ferox, Wall in Scringe Mus. Helv. /, 160; DC. Prodr. |, 160; A. virosum,
Don ; " A. ferox et A. atrox, Wall, in MI": Don, Prodr.; A. palmatum, Don, Prodr.; A

lethale, Griff. Notul.) ) . .

Stem entirely smple or branched upwards, erect; leaves reniform, orbicular, moro
rarely ovate, usualy cordate, 5—7-lobed or partite, sometimes trisect; inflorescence race-
rmose or racemose-paniculate; helmet more or less vaulted, more rarely navicular;
nectaries “included, claw longer than spur, spur conica with terminal globose recurved
tip, more rarely saccate, club-shaped, or subglobose; labellum bilobed or marginate, very
short or oblong; follicles subcylindric; seeds obpyramidal, epidermis folded into transverse
sinuous scariose wrinkles of various width.

Flowers from July to September. .
Distribution: Temperate Himalaya: Kashmir; Garhwa to Sikkim; Chumbi and

Phari.

Subspecies |.  MoscHATUM, P BrM; stems simple; leaves reniform ; flowers musky; sepals
purplish-brown; helmet navicular; nectaries slightly recurved at the apex; spur broadly and
shortly saccate, very obtuse; labellum about as long as the spur, obovoate, nearly entire ; follioles about
0 «™ W- seeds broadly obpyramidate, with broad scariose wrinkles.-Kashmir : on rocks, Sonsa

, ldar valey, 13-14,000' (DutMe /) ; Musjid valey, 12-13,000' (Dutl.ic /).

Mowers in July.

Description of iub*pecies /.—Ehizome fusiform or |rregularly cyl|ndn0 Stem erect, simple, straight,
te,gte 50—90 cm, high, about 4—9 mm. thick near the base, glabresoent below, more and more densely
Uirv' upwards, subtomentose with yellowish hairs along the floral axis. Leaves all or most of them
%:1 dlv erv lon” petioled palminerved with the nerves little prominent on the lower and much paler
™|'ce renlform in outline, breadth f-] of length, palmately tripartile to i or ?, ciliate, puberuloua
;WT subdabrous below exc.pt nerves; lateral segments rounded-subtrapezoidal, unequally 3-4-lobed,

77 7 f +W Jobed upwards; lobes broadly cuneate, coarsely dentate-crenate, crenatures subobtuse

mldde %gment bree . i] P'L N 'bm’ NN ANA'S AN AN NN 2030 AN AN FANWAN

apiculate f. P f T N ™ wwe presentt SMilar to the basal ones Inflorescence strictly racemose,
Hora.
bairy;. 1phea any_flowered- floral leaves short-petioled below, sessle upwards; the lowest trisect or

usualy -axr m ) I\til'ﬂ A cleft, N oQes bract-like) lanceOlate, diminishing in size upwards;

deeply trpartlte:segmenta NCAN AN A long a8 A AN AN

uch lo '
pedlcels erect, the lowest m HER A a ffiiddIe>Unear-IanceoIate) 8_12 mm< long- AR
dacteulea

vllosc—pubescent . purplish-brown, outside rather densely covered with coarse yellowkh

m"*"ky Sq)ds cﬁlhcr NAVUAREAS 8Cacdy produced at the g 131G mm:

hairs; } .rpot- IaIeraf sepals broadly obovate, about 12 mm. long, 8-9 mm. broad; anterior ones

lower part erect,. - eraljbhwy AN N n 5.6 N M Nectarie3 erect> gomewhafc

"symmetncaUy pA A N Gilated upwardss s_o mMm. long; spur broadly and shortly
recurved U~ Wng 4a_g mm long- Iiahellum spreading, about as long as tjie spur, obovate,

conical, very o u | AAAA T AN AR numeroup) laterally enclosed; filaments 5—6 mm. long,
scarcely emarglné" ‘Stann A middle downwards, subfiliform upwurds, the dilated pait attenuate;
membranously dllaﬁ‘s‘i dark-coloured. Pistils 3, erect, 5-6 mm. long; ovaries oblong, densely

aatherssubglotose?‘ %J""" A .1"
hairy ; style hort

2 —_—
8ubparaM) ovoid at th(J tase? BubcyUlldric lulp\ﬂliu.i,
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rounded at the apex and attenuated into the persistent style, reticulately veined, more or less hairy.
Seeds obpyramidal, three-sided, about 2 mm. long; testa black; wrinkles conspicuoudy scariose.

This is a species of the second rank; it is, however, closdy dlied to the group of forms included
in subspecies 11, but somewhat more distantly related to A. pilmatum.

Subspécies 11. FEROX PROPRIUM (A. ftrox, Wall) ; stems simple below, branched or simple
upwards; leaves mostly suborbicular or ovate, more rarely reniform; flowers not muskv; sepas variously
coloured; helmet vaulted, rarely navicular; nectaries sightly or distinctly recurved up\7vards, often hairy;
spur usualy conica with more or less recurved capitate apex, rarely cylindrica and obscurely capitate
or subglobose; labcllum oblong or epatulute, |—\ the length of the spur, emarginate or bilobed ; follicles
13—26 mm. long; seeds broadly obpyramidal, with broad scariose transverse wrinkles.

The following varieties can at present be distinguished:—

Tar.

a. sPcata, P. B.; floral axis and pedicels subtomentose with spreading hairs- leaves
isodiametric or broadly ovate, sometimes reniform, 5-partite, divisons pinnately deft and
incised; flowers 20-35, in an €ongated, mostly simple, narrow raceme (inflorescence
rarely subcorymbose); pedicels strictly erect; spur of nectaries conical, capitate recurved-
follicles Bhbrt-cylindric, densely hirsute when young.—Garhwal (Fakf) ; Nipal'(&<//l 0*

Sikkim, on Sandakphu, Phullut, Phullalong, Tonglu (Karz Kma T T VARS
Clarke!)', S. E. Tibet {King, Collectors!). ' inam8ony, C_ B -

Var 0. LAXIFLORA, P. B.\ floral axis and pediceb subtomentose; leaves broadl ovat

broad-reniform, deeply tripartite, lateral segments unequally bip_airtite, divisio/s clrft*nd
incised, lacinise lanceolate; flowed 2 or moderately numerous, disgosed * a v Inx
raceme or panicle; pedicels long, stout and spreading; spur of nectaries c e;;.l L.hAad

the tip; follicles as in a.-Sikkim: Sandakphu (Gamble !) ; S. E. Tibet f JTA'w? ™" T

Var. 7. HETEROPHYLLOIDES, P- B.; flora axis densely pubescent; cmline _ WTM"\* oluetor 1y

Var.

Tar.

ate-gordat
8-10 cm. long, 6-7 cm. broad, sub-3-partite, middle divison 5-6 7 7 o-oordats,

lanceolate, nearly twice as long s the lateral ones, more o I« *: A-JB ¢ ovate-

|J|nr’1aL|t|cI ann serrate:

inflorescence many-flowered racemose-panlculate terminal raceme elongate s flg0)

similar to the cauline ones; helmet erect, high; nectaries with conical 4, ' °*/*®
spur_and dens-ly hairy claw ; follicles somewhat epreading, when voun» hil?* -\ T ? N
on Singalela and Phullalong (Clark,!). o DirbUte_gjkki,:

S ATROX, Wall.; floral axis densely pubescent; leaves nrarly isodlametrb 5 _
divisions pinnatifid and eerrate-incised, rarely incised-crenate; flowers \mpF\\* “rrartite:
in a rather short, somewhat d-nse, 10-15-flowered raceme; .dicelg * daik-blue
helmet much vaulted, not gaping; spur of nectary conical —oani™A erect pate | ou8;
cylindric, 18-24 mm. long, pubescent. Pltater recnad: foioes

Subvar. aa. lacinul© acute: (Wall. cat. 4721 C!); Garhwal, above Bhownni 171,1 nna-
Kumaon (Walt. cat. 4721(7/), in the Ralem valley (gtem SOMetimes ' red YK mex e

Sikkim (T.T!). L inline!);
SQubcar. /8y8. lacinulse subobtuse: Nipal, on Nampa Qadh 12-13,000' Q),,,,/,,, A O
(Wall cat. 4721 Bl) 1)? GoSaiu rxxxy,

€. "CAKTHA, P. B; stem 30-80 cm. high, rather thin, 3-4 mm near }
cent below, deneely pubescent with soft cr.sped hairs upward, leaves th* “ase, clabres-
broad-ovate to subrenifurm, deeply 3-parcite, lateral divisions (Iegs] T AN AN
partitions often conspicuoudly pinnatifid and incised, lacinulae gubobt Plo Upartjte,
florescence a 4—10-flowered, usually lax raceme; pedicdls mibtoment/8® @Pi©wlate: in:
sepals white, or white and b.ue or greerjify-blue; helmet vaulted ~*JT* crettr elnder,
Sikkim: Jongri, Ling-tu, Jongri-Pokri, Ten-chang (k., ~" ;2"®"%* Aubnavieular.-

Far.%. GCiAsSCAULis P. B, stem 1-1-5 m. high, densely pubescent WItH fi

rarely velvety with rather coarse spreading hairs, |_j . s ¢ ..="™ “18p "™U® more

firm, nearly isodiametric, tripartite, divisons Annatifid, laciniJT'  if* 21" Past: hmex
; ~I0,

crcnato-eerrate, nerves prominent below; flowers numerous (9ft ™ ™"V-owong, serrate or

U0-J0,, terminal raceme],
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forming a smple or compound, rather dense raceme; pedicels slender, spreading,
inarcuate, findly recurved at tip; sepas dark-blue; helmet usually much vau'ted; spur of
nectaries broadly conical, hooked, capitate, glabrous; ovaries densely hirsute—Sikkim :
Thunku, 1?,000" [King's collectors!); Lachung valley, 12,000' (Gammie!).

Var. v LANCEIFIDA, P. B.; gem- glabrescent below, densely hirsute up"vards; leaves
reniform, sub-5-partite, divisions rather sparse'y pinnatitid, lacinico broad-lanceolate,
entire or scarcely incised; inflorescence short, lacemose, rather dense; sepas pale-b'ue ;
helmet semlcircularly vaulted; ovaries densely hirsute— Kumaon: in tho Ralem valley
(Duthie!). .

Vg .0, UCLMM'A, P. B>\ stem upwards puberulous or pubescent; leaves nearly isodiaraetric
trisect, lateral segments deeply bipartite, al divisons duplicate-pinnatifid beyond the
middle; lacinice and lacinulso lanceolate-linear or linear acute or acuminate; inflores-
cence racemose, rather dense; pedicels erect-patulous or ascending, rather slender,
densely pubescent; sepals dark-red (perhaps aso blue); helmet semicircularly vauted, beak
usually conspicuous; spur of nectaries conical capitate and recurved at the tip, claw
densely h»iry; ovaries hirsute ; follicles cylindiic, about 24 mm. long, minutely pubescent.—
Garhwal: Massuri range (flowerless specimens® ; Kumaon: Ralem valey (Dulhief);
Sikkim: on the Sandakphu, 12,000 in the To-kola and Ohola (Knxfs collecto?*!).
To this variety appears to belong " Caltha? Nirbisia" of Buchanan-Han ilton, Wall.
Cat 5721 D.—n habit, in form of leaves and in flowers, A.ferox fuimata closely approxi-
mates A. Kusnetzojftt Kchb., var. A typica, Regel (Reichenhach, Ill. Pp. Ac Gen.,
Tab XXI; Aegef, Ostsibirien, page 94), which has a wide distribution in Northern
Asia- it differs from the latter by the pubescence of the floral axis pedicels and carpels,
and By its conical, not dome-shaped, neotarial sjur, which is hooked at its very tip.

Var L HAVIHAQIA, P. B, flowering stem 20—GO cm. high, 2—5 mm. thici<, upwardt

© " " uberulous or villose-pubescent ; leaves reniform, 2'5—6 cm. broad, 5-partite, middle
""‘d 1 termediate divisions pinnately cleft and serrate, lacinioe oblong as ovate, serratures

b 09, rescence 2—many- -flowered, racemose as racemose-paniculate; pedicels erect

*U "t bus th|ck or slender; sepas pale yellow or greenish-yellow; helmet semicircular;

of A of neCtaries conical, capitate, much hooked, claw as well as the filaments hairy;
aries’pubescent; follicles 14—24 mm. long, more or less hairy.—Chumli: at Me-rik-

Tand Tu-key-kung (King's coIIectors') ] _ )

o om JJ JJ,+ stem quite Simple, glabrescent downwards densely pubescens
on|r|0|S axis; Ieaves smal (2-6 cm. broad), subisodiametric, deeply tripartite,
lateral segments unequally but lees deeply bipartite, divisions pinnately cleft and incised,
Winnie rather acute; inflorescence 5-9- flowered, racemose, lax; sepals blue; helmet
Lvicular; spur of nectaries conical, hooked, tip globo.e.-Sikkim: near Tha-pa, 13,00a

VCui

(King's collevtosr!). . J V | Y
\ * v iiAur, P B.y stem glabrescent below; floral axis and pulicels, pubescent,
*e o ™ thick'near base; leaves small (about 3 cm. broad), subreniform, deeply 3-
partite, lateral segments deeply 2-lobed, all divisions 2-3-lobed?, lacinia) sparsely
Ligd, lacinukB blunt; infloresceace lax, rather few-flowered ; pedicels erect, rather
Blender- sepals redlish blue; helmet navicular; spur of nectaries globose, shorter than

the obovae emarginate labellum.-Chumbi: near Kung-met.

ses I11 PALMVITM, {Don pro tp); stem simple below; upwards usually branched; leaves
Subspecm M,,S,)d,ame”[C flo«er3 not musky; sepals greenish-blue, or partly white, partly
r<<n|||)nn FRLe Jj|0,ht|y recurved; spur club-shaped more rarely subglobose, labellum 3—5 times shorter,
blue; nectaries .. 0 .. 3" nim lon(Tj glaNfoOUus or more rarely pubescent; seeds narrow-obpyramidate,
.marginal* ; iomcles ALQ o, ., , N erb. Fair.. No. 68."); Nipal {Wall. Cat. 4723 AJ),
rwta black, eplderm Andtrson.), Krollalong (Clake% Phullut (T. ihomnnJ),
sikkim : (ﬂou’. Sy
Na-toug (Pandling};

1 wr nkles

on Tongla ftwrz,

Thari: near (King's Callectois!).
Gap

AXN Hov. Dor. OAWI. CA:C, VOL. V.
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The only reliable character by which A. pafmalum «ui V* -r *e e i
of the seed and the width of the traverse wrlnkIT W " distinguished from A. ferox is the form

S toM are rather wider than they are ot | A J T A 2 xr An ol e ws ox Av
) —= sy Ay Ard
Falmatun B supjpeces of 4. feroz. Thoe geographical distribution of ttltlI;Petwo nl: r:fboer::) lfhat(:n::s Her 4

PLATE 111. Aconitumferox, Wall. (A) flowering plant of subsn «, * ,
»o«fct.,«. cut longitudinally. 2-10, flowers, natural glze 2-8 T Olkam from Ky tmip s «e»« of s,b8p *
3. var. cy*6.Jor«w, Thapa, Sikkim; 4, var.jWtfor,, j'esk:i. % var [ A T vnldite>nadint Cha mb, &
Tibet; 7. var. fariaiata, CholS. Sikkim; 8, var. ladnil To\__g,'_i’ ’l's”;';:;" MeriMx gty ram f««««, Ting"
Fhari. 10, subspecies palmatum, Phulluts 11+419 peeta ' * th 13 " Fed; 9> subspocie8 avu gin,_  Gug »
14-19 of X feronrfoppuitim:L4ldvarar «a@e/giali, K KisTaT 1 Lo AN ok 288kmim: o il l| «oﬁ'na 3 Tongla,
17, Tar. laciniata, Gh-l-a; 18, var. heterophylldus | 8|n««Uv_TTo" Sultolrf Eae’ha‘” e, ‘1 *)> SanJakpUu

«am«<»; 21, IXleroxcaka; 32,/ i V|mxv\fda\t|\dafrlpralr; MCYA [/ v o Memfer 23260 wpn follicles 20, A.
26, 4. mosehatvm; 27, J, ferox flavldflora, 28 " g | s ek e a0 bxdwifiany 20-31, «cods !

Ny jjaliBdhm, SkKim: igj-Ara 38,8/« y yicate; 36, 4 [FOX laciala 3,

ACONITUM LURIDUM, //. [. ¢t y.

(_H'ook ﬁ1 ft. M. 55: Fkr. o/ *, iirt>

p 28.)
t n/\ rr SA _I_Arlca.l stem \ simple, erect>l .M OTM polmately
xnpaitite 01 tiisecL witn tne segments c\_A"/ﬁW Aﬁ’ al“l‘ . : nflorescence
recamosg, may-flovered, axis dldy\a, (v’ J’\ 1bTa_««*>i irical dorsal

gominence and long procuced besk a,"‘o{“ Jl o0 on T uactiEigy imallet-shaped
"a. oddong kifid labdtam and o A fd Z AR ; seods three-sided,

with covex back ad the dorsd ~ ZE ™7 t tonM

= Digribution : Alping regiens oJ Sfttl| S rowrwmmn gmmih o

Zclapla, Tang-kalMi'»/ " 114 n A Bow AON At ay v Tokudil

near Tuke ffir- LctorlXA™ "A A A ) am ComM
/)«*ff tal. de bi |TI’ m mU8. and Suuntomte_

Mien' leave, Stams dender, suboylindric X Tl "~ 3w oPOL it A basos o

nexr he bee 3-5 mn thik, bcLt u t, J'T? % A 00 O 1ugS
nen, the base blade in the ouli,e * £ L Z % opere T'A A n oA

an log, 510 en broed, ,, the utper vfl , T 2" Brieo nr s
less hairy, nerves raore densely pilose’; AN YeE A edl y hairy, Iower .urfaoo
upwads degply pinnady trifig; latell' e~ » 3T ’4‘?*?”\{'30 mumnp brosd_atey
division similar to the ndddle s .men  outer T , ' " ? bian A gegiichitd

qedesrde serratulMNsSMi2lA I T T Tt "n",' " base,
candiculate, hairy, basd ones 20-30 I' 58 Tk | " m°d<>trt.‘?"m.1\pfé, Sothctinies
with a fav gxesding, laed branches 8-« «C T §F- 7Z7* radually dimin-
ishins from the lowermost tripartite to th' e g icels
udy dotg ten bads L H IJ'J’“'S“T »»r ««"- o« W
above the middle of the pedicel Zpiy, ol 7' A e alkekio braClopCs
brownish-purple, or pale red, inside i m 'WI"""G "r"""‘n Ci’:"'“e' 2.3 e opgpresegdl,
densely hairy, 6- 8 mm. W 10 T, hori g ity o darsad oprocess >¢@me~“hﬂpod
|Z e her hemigphericdl or h PLhlr7all 1T Eylindtic bnse, pracess 46 . high,
5-6 mm. wide besk horizontal or" the apex sinua e at .tho
margin; gamMJAJ£Oof£A7 . | .
broad outSIde hairy, »mHoO nrr. : 'nwnlmetuoo ?egvle'mmhollgvrllge (-8 mm
ébrous anterior sepals 7-8 mm. I £ oAbtt:e. ono

bovuto, the otlicr .ubspatulato.
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Nectariferous staminodes enclosed, erect, hammer-shaped, glabrous; clav 3—5 mm. long,
conduplicate, straight, broader towards the base; spur 1-2—1*8 mm. long, capitate, forming
an acute angle with the claw; labelum 2*5—35 mm. long, usually at right angles to
the claw. Stamens about 20, outer ones 7—10 mm. long; filaments filorm above the
middle, membranous-dilated below; anthers subglobose, about 1 mm. long. Pistils 3,
erect, 4—55 mm. long ; ovaries oblong-ovoid, densely hairy; style subcylindric, \\ the
length of the ovary; stigma shortly bilobed. Follicles subdivergent, chartaceous, obovoid-
subcylindric, crowned with a short style, 8—10 mm. long, 3-4 mm. broad near apex,
hairy or glabrescent. Seeds about 5—6.

PLATK 124. Accnitnm luridum, H. f. and Th.-I, flowering plant; 2, anterior; 3 lateral; 4 posterior sepal; 5, posterior
sepal cut open and flattened out; 6, neciary ; 7, stamens; 8, pistils; 9, upper part of style; 10, follicle; H, seed.

A.CONITUM GYMNANDKUM, Maxim.

Rhizome fusform, leaves bipinnatisect with the segments incised-serrate; inflorescence
racemose more rarely subcorymbose, many-flowered; sepas long-clawed, leaving the stamens
uncovered, posterior one subnavicular; nectaries with broad claw, a shortly-cylindrical obtuse
s ur and'a very large, protruding, semi-circular, dentate labellum; follicles 5—8; seeds

row obpyramidal three-sided with narrowly and sinuoudly plaited testa.

Flowers in August.

Phari- Kang-ma, 60 miles north of the town of Phan Ting (King's coll./);
Tachienlu region (Pratt No. 496, 507 !); Kansu.

Description.—Rhizome descending, fusiform or subcylindrical, 5—10 cm. long, sometimes
by nched  Stem usually short or of medium sSize, straight or ascending, simple or branched
from the'very base, 5—30 (-90) cm. high, near the base 3—4 mm. thick, leafy, glabrous or
more or less covered'with white longish hairs, upwards of ten villous. Leaves more or less hairy,
the - fraflora ones long-petioled, crowded or rather remote; laminabipinnatisect, about 3 cm.
lon "1yeIIOW|sh -green dn the lower surface; primary segments petiolulate, lowest pair sub-
b| ’\mnatlsect upper ones pinnatipartite with the divisions spreading, incised and serrate,

. 10+0 Inflorescence racemose or racemose-paniculate or in smaller speumens
serratures apicuiate.

Q%BIV’“bose racemes usually elongate, lax or rather dense; floral leaves mostly short-

Upper ones subsessile, lower subsimilar to the infra-flord leaves, upper ones narrower
m ler’ pedicels erect or dlightly spreading, during flowerlng t|me shorter than the
fTower’>aftggwards elongating, the lowest finally 3-5-5 cm. long, 1-1-5 mm. thick ; bracteoles

and s

hear ;‘l d, € of the flower or somewhat remote, alternate or opposite, sessile or very shortly
peﬁ‘;’us “riousy divided or undivided and linear. Sepals bluish-purple, long-clawed, sub-
¥i

e 0|r15|dT ,deciduous; posterior one unguiculate-navicular, very shortly and obtusely

s(gpaerect 9 H ™™- |°"£' lamina more or less horizontal, about as long as
FB&IZJ,ag’ CAn N about 15 mih# long with unsymmetrical suborbicular lamina and the
¢1 ¥°6—7 mm. long, about 2 mm. broad; anterior sepals spatulate, about 13 mm. long, lamina
475 mm' broad, obtuse at the apex, claw about 3 mm. broad near base. Nectariferous stami.

d M claw near]y Straight, flattened, broad-linear, hyaline at the edges, 12—13 mm.

rT dout 25 mm. broad; spur about 4 mm. long; labellum 5 mm. long, 9 mm. broad,
d"ato or crenate, reaching beyond the helmet.  Stamens 40—50, unequal, 5—8, mm. long,
~en \°n°t filaments dilated below, coloured, ciliate; anthers subglobose, dark-blue. Pistils
g—T Mostly 8, erect, 4-5 mm. long; ovary ovoid-oblong, more or less villous; stylo
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shorter; stigma shortly bilobed. Follicles with fine transverau veius meniunmous, cyIindrfc,
rotundata-truncate at the apex, 8—9 ram. long, somewhat hairy, style persistent, straight,
erect, 2—2'5 mm. long. Seeds about 2 mm

. long, ventral side narrowly keeled, Bides
slightly ponvex, testa black.

PLATE 125. Aconitum gymnandrum, Maxim 1. small sized specimen; 2, helmet; 3, lateral ; 4, anterior sepal; h
nectary ; 6, stamen; 7, pedicel with bracts and carpels; 8, seed ; 9, lipe follicle.

PAEONIA MOUTAN, Ait.

(Ail. FI. Kew. cd. 2, vol. ///, p. 315, 1811; DC, Prodr. vol. /,

p. 65; Sims, Bot.
Mag. i. 1158; Anderson, Mon. in Tr. Linn. Soc. AY/, p. 252; lluth, Mon. in Engler Dot.
Jabrh  XIIL p. 272)

Stein branched, base of annual shoots covered with scales, leaves sub-bipinnately
or biternately divided, lateral leaflets lobed or entire,

terminal ones 3—5-lobed or
cleft with the lobes ovate, petals 8 or more, rarely 5-7, carpels 5, subtomentoso with

coarse short hairs, disc urceolate finally usually irregularly split, follicles divergent.
Subspecies ATAvA, Paul Bruhl, petals 5—7 (—8), 4—7 cm. long, suborbiculate.
Description”Annual shoots alternate, covered at the base with numerous imbricate
many-veined ovate apiculate scales G—20 mm. long, subcylindrical, glabrous. Leaves
4—6 on each branch, alternate, long petiolcd, large, the uppermost ones often smaller
and less divided, even trifoliat3; blade 7—15 cm. lonjr, primary divisions short-petioled,
more or less distinctly temately arranged, themselves usually pinnate and .Vfoliolatc,
sometimes trifoliolate; leaflets herbaceous, the lowest pair very short-pot ioled, broadly
‘ovate, subpinnately unsymmetrically and coarsely cleft and subserrate, rarely entiro, without
the petiolule 2—45 cm. long, 1*2—3 cm. broad; intermediate leaflets ovate-or elliptical-
oblong, entire or scarcely incised-senato, 2—4 cm. long, 1—2 cm. broad always
narrower than the remaining ones; terminal leaflets (3—) 4 — 55 cm. lo<* 2—5 cm-
broad, trisect or tripartite or trifid, otherwise entire or the middle divisiofi’a<niin cleft
or sparsely and coarsely serrate; all leatiets obtuse or subcunoate, more rafely quite
Cuneate at the bas3, subacute at the apex, glabrous, beW subglaucuu*, nerve* -fine
and scarcely prominent below; petioles semiterete or subterete, scarcely dilated at the
bise, 5—12 cm. long. Flowers solitary on the branches, terminal, large- peduncle strict
I 0 cm. long. Bracts 3, inserted near the base of the calyx, in 1he 'sAme spiral witH
the calyx leaves and gradually passing into them, obIanceoIate—subspatuLe, the
outermost 5—7 cm Iong sparsely |nC|sed or |nC|sch)§ Iobed thg |HHHBFPH, s - [ .

18iiiost ﬂ:l em= don
€|H|f8 8H¥IF§ §|| Bf fH@Fﬁ again Q@éfég a fﬁ@ ba% and! lehmn?(’ &t g8 . herbaceous
reticulatdy veined, 2-3 cnu long, inner one, a little Waller than- f
glabrous, pOTdsteat, ultimately nflexed; the outermost oblancooetdt -
at the base, the seeond from a broadish base |orRPEHTANRLY rﬂep°ﬂ,fr&U°U8' dilatcd

atyers, entire,

loumygle: (e TR TERBSHONARS SOPFS AU, UhR fifth mU *1 + ove lovs.
educed goex aubtruncate  Patas 5-7 (-2, ~ VA A A _\JTMh KRRk ok K
lievee broedy anedte a the bess @osesnuate a the , - * "meh.DranciR>d
white with a rosy hue, with a large dark-purple spot near the TA™MS Z-x  emn long:
gradually increasing in length inwards, the innermost oA brtmCn8 num

o orous>
the disc; filaments narrowly linear, coloured, outer ones 7 mme a Utle buyCmd

>
17 mm. long anthers linear-oblong, apiculate, outer on*. 9 "¢ ' M®M<>8t ones 10-

8 A inner ones 0- G ,iim long-
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Pistils 5, erect, about 2 cm. long, surrounded by the urceolate subglobose somewhat
fleshy didc which is at first dentate at the apex and finaly irregularly torn; ovaries
ovoid-oblong, convex dorsdly, ventrally nearly straight, attenuated upwards, covered with
coarse brown hairs; stigma induplicate, veined, recurved, undulate, papillose along the
edges, protruding from the disc. Follicles divergent, coriaceous, ovoid, tomentose.

Flowers in June.
Chumbi, near Tuk-chung {King's collector!).

Patonia Moulan, sub-sp. atava differs from the typical Paeon'a Moutan chiefly in the number of
vetals which in the garden form are usualy very numerous. The leaflets are smaller than those of the
tultivited plant, but ia this respect it stands between the latter and a variety from Japan. There
appears to be no doubt about its growing wild in the Chumk hills or of its being the aucestral
form of the numerous garden varieties of Paeonia Moutan. From Paeonia Delavayi, Franchet, it is
easily distinguished by the tomentose (not glabrous) carpels, and the ovato or ovate-oblong (not
lanceolate or ovate-lanceolate) leaf-segments, which are not confluent.

) 126 Paeoma Moutan DC subsp. atava. 1, annual shoot ia flower; 2, head of immature follicles, discal
PLATE . % . a innuw ggnen -, 4 ,out€r stamen; 5, carpel; 6, inner surface of onehalf of the stigma;

7,12 from ovaty, greatly manned; 8, unripe seed; 9, mnernaot sepal.

PLATE 129.

TEXRACERA GKANDIS King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 363.
fiat. Ord. Dilleniacece.

A large tree. Young branches and inflorescence shortly velvety-tomentose. Leaves
lavo-e  coriaceous, broadly elliptic, rarely dightly obovate, the apex truncate and
mifiutely apiculare; the .edges obscurely crenate or undulate toward the apex, entire
below “recurved when dry; the base rounded or dlightly narrowed: upper surface
&abrdus lower minutely tomentose: nerves stout, U to 16 pairs, rather straight, erecto-
natenf 'length of blade 8 to 11 in., width 5 to 6 in., petiole about '7 in., stout.
friflorescence in little-branched, lateral or terminal panicles a foot or more long. Flowers
1° rtlv pedunculate. Sepals 5, broadly ovate, sub-acute, concave, ribbed and tomentose
51 ~-.,-d '5 i.n |0Qg_ Fetals nearly aS long aS the sepals> but narrower glabrous.
T n”s with obcordatrconnective narrowed to the long slender filaments. Follicles with
a dender curved besk.

Peruk. Scortechini, No. 90b.

h &3 vet ben collected only by the late Kovd. Father Scortechini, whose qoeamens
ae mVeovTTeenty ad none of them are in fruit.

T> T Tetraora arandis, King. 1, leaf; 2, inflorescence of natural size; 3, flower with the petals removed :
aJl, Zlargea"’F .flower, dissected; 6, aaher ; 6, two pi.tus: muck enlarge,.

PLATE 130.

WOKMIA MELIOSMAFOLIA, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 365.
° Nat. Ord. Dilleniacece.

1i tree the young parts and leaf-petioles softly fulvous-tornentose. Leaves

A * the' aplces of the branches, coriaceous, obovate-lanceolate to obovute-eliptic,

crowdec neal

ANN. KOT. BOT. GABD. CALC, VOL. V.
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acute or acuminate, entire or minutely and remotely serrate, base acute, glabrous or
glaberulous above except the 14 to 18 pairs of bold spreading pubescent nerves, under
aurface minutely tomentose; length of blade 5 to 10 in.; breadth 3 to 4 in., petiole
about 1 in. Flowers about 3 in. in diam., axillary, solitary, on dender tomentose
peduncles 1 to 2 in. long, or in few-flowered, linear-bracteolate pedunculate racemes.
Sepals 5, Ovate-oblong, velvety-tomentose externally, glabrous internally. Petals 5, obovate,
pae ydlow, veined, wavy. Stamens indefinite, in severa series nearly free; anthers linear,
erect, opening by apical pores. Pidtils about 12, with linear recurved stigmas, ovules

numerous. Follicles with several compressed arillate seeds. Ddlenia meliosmcefolia. Hook.
fil. & Th. Fl. Br. Ind. I, 36.

Maacca, Perak.

Origind”™ dexxibed as aDdlenia by Sr Josgoh Hooker who hed nat 6en the fruit.

PLATE 130. Wormia meliosmcefolia, King. 1, branch with solitary flower just opening; 2, branch with racemose

flowers just opening; 3, fully expanded flower dissected; 4, flower after the pctaU hare fallen off, showing the accrescent
»epals; 5, ripe follicles: of natural size; 6, anther: enlarged.

PLATE 131

QOO0ULUS KUNSTLERI, 'King in Journ. As. Soc. Bengal, for 1859, pt. 2, p. 28.
Nut. Ord. Jfenispermctceoe,

b : .
petl.o],es e Z t f N Y T g A 8triat6: Pale Leaves _branous’ V\Ilth

Iong%
peltate’ rotund, acute; serves 9 radlatln]g from the petiolar insertion, thin b
prominent on the pale under surface; length of blade 325 to 4 -

3in., or less; petiole slender, terete, not dilated at the base, about 3w breadih about
racemoid, in fascicles of 2 to 4 from fla warty tubercles on th = " 'ong.  Panids

lateral branches only about -5 in. long, few-flowered. Sepals 695 S 1 nam>W> the
smaler. Petals 6, rhomboid, smaller than the sepals. Male flme - x8enater tho outer
embraced by a petal; filaments free, clavate; anthers broad 4., Y\ dBtame”S ®> shh
staminodes 6 or 0. -Ripe drupes 1 to 125 in. long, and about - 7n**b' hernalc: gjomr,-
sub-obovoid, compressed; pericarp of a thin pulp; endocarp hornv _* +ond, "“rrowly
shaped, the edge boldly ridged, the sides with deep radiating gFéov"O’\”“SG"Sh"C"
part with a deep vertical hollow; embryo sausage-shaped, bep® “donoly, W A central
chamber of the endocarp. g~ he “"umferential

Perak, Ulu Bubong; King's collector, Nos. 4417 and 10282.

This has the flower of Cocculm, but the fruit of Sephania. It qome

C. macrocarpus, which has a similar though smaller fruit, and, like that speciesrg_"U" An IndLan
genus Diploclkia. It must be near D. pictinervis of that author. + Woud\wong to Mier's

PLATE 131. Cocculus Kamtleri, King. 1, branch with leaves; 2, raceme-like panicles i
from the stem; 3, panicles with ripe fruit also from the stem; 4 and 6, seeds: of natural *il, °_ma'er flow

. ers removed
the six sepals being detached; 7, anther embraced by a petal; 8 anther: enlarged. s+ Tvmaledl

°wer dissected.
PLATE 132

CYCLEA ELEGANS King inJourn. As. Soc. Bengd, for 1839 »* 9

J P 4y p. 387.
Nat. Ord. Menispermacece.

Scandent; young branches spirally striate, puberulous, as are the p f ,
panicles, otherwise glabrous. Leaves dightly peltate, membranous, shinimh~e8 2

A °u bot h
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surfaces, the reticulations minute, distinct, ovate to ovate-oblong, sh rtly acuminate
the base rounded or cordate, 7-nerved (4 of the nerves minute); length of blade 3 to 4
in breadth I*5 to 2 in., petiole about 1 in. Male and female panicles sub-equal, Sen-
der solitary, axillary, shorter than the leaves. Male flowers crowded, minute; srpals
4, ‘connate into an inflated 4-lobed cayx. Petals 4, more or less connate into a
4-lobed corolla.  Anthers 4, connate, crowning the staminal column, bursting transversely.
Female flower-.'sepal 1, oblong. Petal 1, orbicular. Ovary 1; style short, 3-to 5-lobed,
lobes radiating Drupe pisiform, slightly compressed, style-scar subbasal; endocarp
horse-shoe-uhaped, dorsally tubercled, sdes convex, 2-locellate, pulp thin. Seed curved,;
cotyledons slender, ,-terete, appressed.

Perak; a devations of fran 1500 to 2000 feet; King's cdlector, Scortechini. A dender cregper
15 to 25 feg long: not common

PLATE 132 Ct/clea elegans, King. 1. flowering branch: of natural size; 2, section of seed; 3 and 4, embryo;
5 ahd @ mg'g flowers 7, staminal column; 8, anthers: enlarged.

PLATE 133A.

CLEOMB HULIETTII, King in Journ. As. Soc. Benga, for 1889, pt. 2, p. 392.
Nat. Ord. Capparidece.

A much-branched, sub-decumbent, smal shrub; the stem striate, puberulous, and
with a few short prickles in distant pairs. Leaves dimorphous, those of the lower
part of the stem petiolate, trifoliolate, the ledflets obovate; those of the upper part
smple, sessle, ovate; al pubescent and from -5 to '75 in. long. Flowers solitary,
axillary, about '5 in. in diam., on dender pedicels longer than the leaves. Sepals 4,
ovate, spreading, much smaler than the petds. Petals 4, rotund, narrowly clawed.
Samens 6, the® filaments longer than the anthers. Ovary sessle, oblong, style O.
Capsules terete, striate, glabrous, from 1 to 15 in. long; seeds large, muricate, the

embryo curved,
Singapore, in dry place by roadsides.

This is dlied to the Peninnsular Indian goedes C. aspera, Koen, and C. Burmanni, W. k A.
but dffers from bath in its dmorphous leaves

PLATE 133A. Cleome Huliettii, Zing. 1, branch in flower and fruit; 2, ripe capsule dehiscing: of natural nze

3, flower dissected ; 4, seeds: enlarged.

CAPPAKIS, Linn.

Trees or shrubs, erect, decumbent or climbing, unarmed, or with stipular thorns,
simple rarely 0. Flowers white or coloured, often handsome. Sepals 4, free,
ate in'2 saries, or 2 outer subvalvate. Petals 4, sessile, imbricate. Stamen*
"&flnlte inserted on the torus at the base of the long gynophore. Ovary stalked.
T to 4-Celled:; stigma sessile; ovules many, on 2 to 6 parietal pkcentas. Fruit
flep rarely 'bursting by vaves. Seeds many, imbedded in pulp, testa crustaceous or
cori aceous cotyledons convolute.

..Le\ ves

ANU. ROT. BOT. GABD. CALC, VOL. V.
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PLATE 133B.

CAPPAEIS GALLATLYI, King n. sp.

Glabrous, young branches terete, unarmed. Leaves membranous, oblong or elliptic-
oblong, shortly acuminate, entire, the base cuneate; length 6 to 7-5 in., breadth 2 to
25 in., petiole *25 to *3 in. Racemes terminal, solitary 5 to 7'5 in. long, puberu-
lous, with a few scattered subulate bra cteoles, many-flowered. Flowers ‘25 in. in dian>
on dender puberulous pedices *4 in. long. Sepal* 4, ovate, blunt, concave, pubes-
cent. Petals dlightly longer than the S3pds ovate-lanceolate, acute, veined, glabrous.
Samens 16 ; the anthers dliptic-oblong, about onefifth of the length of the filaments.
Ovary ovoid, acute, about one-fourth the length of the gynophore, which is dlightly
shorter than the filaments, rnulti-ovulate. Fruit unknown.

Burmah: Moolar plain, G. Gallatly.

PLATE 133B. Capparis GalUtlyi, King. 1, flowering branch : of natural size; 2, flower ; 3, the same with the
stamens removed; 4, stamens: enlarged.

PLATE 134.
CAPPAEIS LARUTENSIS, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 393,

Scandent, the young branches and petioles densely covered with minute, rusty
sub-deciduous, tomentum. Stem sub-striate; prickles in pairs, short, hooked. ' Leave's
glabrous, coriaceous, oblong-lanceolate, obtuse or retuse, the midrib prominent, the 5
or 6 pars of nerves obscure; length 1 to I*% in., breadth «4 in., petiole «2 in
Flower pedicels solitary, glabrous, moro than haf as long as theleaves. Flowen -75 i’
in diain., white to pink. Sepals 4, free, in two series, decussate, ovate-rotund, concave.
Petals 4, sessile, imbricate, obovate-oblong, obtuse, puberulous. Stamens about 30, insert-
ed on the torus at the base of the gynophore. Gynophore slender, 15 in. jonor'
Ovary ovoid, globular, apiculate, many-ovuled. Fruit globose with an apica beak, *6

in. in diam. (unripe). Seeds several, imbedded in pulp, testa crustaceous, cotyledons
convolute.

Perak, at Larut; King's Collector, No. 5103.

A woody dimber, 30 to 40 fest long. The petds chenge fran white to pink. Ripe fruit, g N
known. This mugt be near C erythrodasys, Mig, )

PLATE 134. Capparis Larutensit, Kin*?. 1, flowering branch; 2, branch with young fruit: of natural »iz 3> fiowe
dissected; 4, stamens; 5, disk gynophore and ovary: enlarged. voooower

PLATE 135.
CAPPARIS SCORTECHINII, King in Journ. As. Soc. Bengal, for 1878, pt. 2, p, 394

Scandent; young parts, a/d the inflorescence at al stages densedly and minutely
ferrugineous-tomentose; older branches with 1 or 2 strue, glabrescent; thorns stipulaj
in pairs, much shorter than the petioles, hooked. Leaves coriaceous, broadly lanceolate
acuminate, much narrowed at the base, glabrous above and the nerves obsolete’
under surface ferruginous-tomentose when young, but becoming glabrescent, the midrib
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and 6 pairs of nerves bold and prominent; length 5 to 8 in., breadth 2 to 3 in., (much
smaller towards the end of the branches), petiole -5in. Flowers 15 in. in diam., on short
lateral, leafly, bracteate, woody racemes. Bracts petiolate, ovate-acuminate, *75 in. lon°-
deciduous. Sepals 4, free, imbricate in 2 series, sub-rotund, concave, the outer pair tomen?
tose externally. Petals pink, nerved, broadly obovate-dliptic, obtuse, the base' cuneate
glabrous. Stamens about 50, inserted on the torus a the base of the long gynophore-’
ovary ovoid, blunt, stigma sessile; ovules numerous, on parietal placentas. Fruit globose’
35 to 4 in. in diam., the gynophore stout, transversely wrinkled, 25 in. long and -6 in’

in diam. Seeds compressed, ovoid, *8 in long.
Batang Padang district in Perak. King's Collector No. 8033; Scortechini, 191.

The fruit of this hes bean only ance cdledted.  The gedes is a fine aegper, 15 to 20 fedt lono-. It
dosdy resambles C. triuervia, H. f. & Th. in many respects but the leaves are not triple—but pifinate-

nerved.
PLATE 135. Capparis Scortechinii, King. 1, flowering branch; 2, leaf from the lower part of the stem; 3‘ bract-
¥

4, ripe fruit; 5, seed; 6, outer sepal; 7, petal: of natural size; 8 stamens. enlarged.

PLATE 136.
CAPPARIS CUCURBITINA, King in Jour. As. Soc. Bengal, for 1889, pt. 2, p. 395.

Scandent; branchlets findy striate, nearly glabrous; the thorns stipular, in pairs
hooked, very sharp, much shorter than the petiole. Leaves glabrous, shining, more or
less broadly lanceolate or oblong-lanceolate, shortly acuminate, the base narrowed or
rounded; main nerves 8 or 9 pairs, anastomosing in bold intramarginal arches the
secondary nerves bold as is the midrib, the reticulations distinct; length 55 to 75 in
breadth *75 to 225 in.; petiole under -5 in., slender. Flowers in fascicles of 2 of
3, supra-axillary; the pedicils dender, more than 1 in. long, ebracteolate. Sepals ovate-
lanceolate, acuminate, puberulous. Petals broadly elliptic, obtuse. Stamens about 20
the filaments unequal. Ovary on a short gynophore, narrowly elliptic, the stigma sessile
ovules numerous. Fruit cylindric, tapering to each end, the apex shortly baecked; whed
ripe orange-coloured, 3 in. long, and V5 in. in diam.; gyaophore nearly *7b in., pedicel

25 in., dender. Seeds ovoid, smooth, “4 in. long.
Ulu Bubong, Perak. King's Collector, Nos. 10027 and 10795.

A creeper, 20 to 30 feet long; allied to C. Flnlaysorfana, Wall, by its curious cucumber-like fruit
but with different leaves. Flowers have as yet been collected only in bud. Fully-developed flower
are still unknown. '

PLATB 136. Capparis cucurbitina, £ing. J, flowering branch wish young leaves; 2, an adult leaf « 3 fruitin* b

4, section of ripe fruit; 6, seeds: of natural size; (J, flower dissected; 7, anthers; 8, ovary; 9, section’ of ov?r -ﬂ° :L"-J
(The drawings of the flower and its parts are all taken from buds-fully-developed flowers 'being s yet unknownf) bt

PLATE 137.
CAPPARIS ANDAMANICA, King n. sp.

Glabrous, scandent; the branches finely striate, unarmed. Leaves coriaceous, shining
oblong or narrowly eliptic, acute, the base rounded, the edges slightly recurved whefl
dry, midrib prominent, the 9—12 pairs of nerves very obscure; length of blade 3
to 4 in., breadth 125 to 15 in., petiole '3 in. Panicles solitary, spreading, axillary,
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shorter than the leaves. Flowers under -5 in. in diam., crowded at the extremities of the
branchlets. Sepals ovate-rotund, concave, glabrous. Petals very thin, elliptic, obtuse.
Stamens 8, thefilamentsequal. Gynophore shorter than the filaments; ovary conical. Fruit
globular, slightly narrowed to the base, 1 in. in diam., glabrous, with 6 to 8 seeds im-
mersed in scanty pulp.

South Andaman Island, near the beach; Kurz, King's Collector.

A sades dlied to C. Luzoniensis, Turcz. Bull. Soc. Mosc, 1834, 11, p. 324.

PLATE 137. Capparis Andamanica, King. 1, flowering specimen; 2, ripe fruit; 3, section of ripe fruit: of natural
size; 4, flower; 6, the same dissected; 6, anthers; 7, pistil: enlarged.

PLATE 138.
CAPPARIS AMBIGUA, Kurz For. Flora Burmah, I, 65.

A large scandent shrub, the older branches armed with short sharp recurved tho
the young parts puberulous. Leaves membranous, variable, broadly lanceolate to ell"

oblong, obtuse or shortly acuminate, the base rounded, both surfaces glabrouss ma:ln ne =G
b

8 to 12 pairs, spreading, indistinct; length 3 to 5 in., breadth 1-3 to 18 'npe Je - .3 AN

Panicles terminal, lax, the flowers umbellulate on the ultimate branches %/ 7 m

CIanCS 780 - e A,
distichous; the outer pair orbicular, very concave; the inner pair rotund smdler 5 ¢

thinner than the outer and less concave. Petals 3 or 4, smaller than the s*epd s ¢! %l

ovat .

thinner than the sepals. Stamens about 30: anthers ovate, much shorter than th, t[Laum 1'5#
Gynophore less than half as long as the filaments; ovary narrowly ovoid acyte n
1 man

Pvuled. iBerry %llptl(.‘é,l t51e ?pex sri1.ortlly\]beaked, the base slightly nan(\;vv%\é‘) about -7 th
long, pulp scanty. Seed solitary, beaked.

South Andaman lIsland; Kurz, King's Collectors.

A gpades remakable in the genus far its oneseaded fruit.

PLATE 133. Capparis ambif;ua, Kurz 1, flowering branch; 2, branch with ripe fruit; 3, section § % frai
seed: of natural size 5, flower dissected (s-sepals, p-petals); 6, anthers: enlarged. xe L5 4,

ROYDSIA, Roxb.
Nat. Ord. Capparidece.

Large unarmed woody climbers, branches spotted white. Leaves simple. Pio
yellow, raceined or panicled. Calyx 6-partite, segments 2-seriate, tips slightly im\.f?: o« AN
Petals 0. Samens indefinite, inserted above the base of the short cylindric'&; 0_)’\&“9—
Ovary ovoid, 3-celled from the prolongation of the placentas; styles 3, subulate’ or *s}‘:“;-
and undivided; stigmas small, terminal; ovules many, 2-seriate in the angles of tI glo
Fruit fleshy, with a woody 3-valved l-celled endocarp, lseeded. Seed erect c o “lIs

t
fleshy, unequal, longitudinally folded, the larger embracing the smaller. Yiedons

PLATE 139.

ROYDSIA SCORTECHINII,  King in Journ. As. Soc, Bengal, for 1889, pt. 2, p "~
Nat. Ord. Capparidece. _ )

Scandent, glabrous, except the minutely pubescent inflorescence énd wpds.

membranous, elliptic or obovate-elliptic, shortly and abruptly acuminate, harrowEiTi/\
- to
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the base; upper surface shining; the lower paler, the midrib and 6 pairs of arching
main nerves prominent: length of blade 35 to 65 in., breadth 2 to 3 in; petiole
*75 to 125 in., thickened in the upper haf and bent in the middle. Flowers in
terminal or axillary panicles or racemes, shortly pedicellate, '25 in. in xliam. Sepals 6,
glightly imbricate in bud, united at their bases, linear-oblong, sub-acute, "™ minutely
tomentose on both surfaces, reflexed. Stamens 30; the filaments unequal, slender, com-
pressed, united by their bases, anthers innate. Pigtil as long as the stamens, the
gynophore shorter than the ovary, puberulous. Ovary ovoid, 3-celled, ovules many,
glabrous. Syle twice as long as the ovary, cylindric; stigmas 3, sessile, ovate, small.
Ripe fruit ovoid, smooth, yellow, *5 in. long and 1 in. in diani., endocarp membranous.

Seed erect, the cotyledons fleshy.
Perak; Scortechini, King's Collector, Nos. 8464 and 4225: in open rocky places from

500 to 1,200 feet.

In his field note on No. 8464, the collector describes this as "a splendid creeper 80 to 100 feet
long;" in that on No. 4225, he says, "a tree 40 to 50 feet high." Fr. Scortechini's specimens have no

notes. From the flexuose appearance of the dried twigs, | believe this is a creeper, and not a tree.
This and the last beloDg to the section of Roydsia characterised by having an undivided style, for which

409), proposes the sectional name of Alytostylis, but with an expression

Sir J. D. Hooker (F. B. I. i.
To this group beloDgs also the

of doubt as to whether it should not be separated off as a genus.
Philippine species JR. flvribunda, Planch.

PLATE 139. Eoydsia Scortechinii, King. 1, flowering branch; 2, fruiting branch: of natural size; 3, flower 'seen
from below; 4.'flower seen from abore; 6, flower dissected, 6, anthers: enlarged.

PLATE 140A.
ROYDSIA FASCICULATA, King n. sp.
Nat. Ord. Capparidece.

Young branches under surfaces of leaves and the inflorescence softly fulvous
puberulous, the older branches glabrous and lenticellate. Leaves membranous, broadly
oblanceolate, abruptly and shortly acuminate, narrowed at the base; upper surface
"elabrous except the pubescent midrib, the lower sparsely pubescent, the midrib and 7
fo 9 pairs of sub-horizontal nerves prominent; length of blade 3 to 4'5 in., breadth
125 to B in., petiole '7 in., straight. Racemes 3—4 in. long, in fascicles of 2-3,
axillary or from the axils of fallen leaves. Flowers shortly pedicellate, -25 in. in diam.
Sepals 6, oblanceolate, not united at their bases, velvetty-tomentose on both surfaces.
Samens about 35, the filaments flat, united near their sparsely hairy bases; anthers
linear-oblong, innate. Pistil dlightly longer than the stamens; gynophore ovary and
style about equal in length, the two former densely tomentose; the style undivided,

sub-glabrous ; stigmas minute, ovary 3-celled.
Banks of Youngaleen Kiver in Burmah; G. Gallatly, No. 499.

Detribed by Mr. Gdlaly as a srub. Cdleated only once, and not in fruit. This bdongs to
Hooker's sub-genus Jlytostyhs, another spedes of which (viz, S parvyiora, Giiff) ia dso a Burmese
plant. But the latter is vary diginct from this.

PLATE J40A. Roydsia fasciculata, Zing. |, flowering branch: of natural ,ize; 2, flower; 3, the sxme dissected;

4. antber.; 6, pistil; 6, sect.on of the same : ularged.
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ALSODEIA, Thouars.

Nat. Ord. Violariece.

Trees or shrubs. Leaves alternate (rarely opposite), distichous;, secondary nerves
often numerous and paralel. Sipules rigid. Flotoen small, axillary or terminal, solitary,
fascicled, cymose or racemose, regular ; poduncles with many bracts. SspaU 5, subequal,
rigid. Petals 5, subequal, sessile. Samens 5, inserted insido or upon an annular disk;
with long or short often broad dorsal membranous connectival appendages, the cels of
the anthers sometimes with apical linear processes. QOoary ovoid, style"straight stigma
terminal, ovules few or many. Capsule 3-valved, few-seeded. Seeds glabr%us' in °the
Indo-Malayan species—Distrib. Species about 50, chiefly tropical American

Sect. |. PROSTHESIA BI. (genus). Anthers with a subulate appendaje from the apex of
each cell, and a broad {usually dorsal) appendaje from the connective. : v

PLATE HOB.

ALSODEIA MBEVBRANACKA, King in Journ. As. Soc. Bengal, for 1889 vt 9 .

A tree or shrub, the young branches shortly pubescent or tomentose. Lcav tll
when dry, obliquely obovate-elliptic, shortly and rather abruptly acuminate, serrate “th
base narrowed, rather unequal-sided, both surfaces glabrous, except the n|"d '1 Ad 3
to 8 pairs of pubescent arching nerves, the reticulations wide; length 5 to 7 A jT™=
25 to 3 in., petiole pubescent, 'S in. long; stipules subulate, pubescent, Al p\?vdrtl*
Racemes aX|IIary, condensed, sessile, shorter than the petioles, few-flowered SO °
unequal, the outer 3 rather larger than the inner, al broadly ovate-obtuse ufT* o
externally. Petals 6, smaler than the sepals, ovate-oblong, sub-acute thd AT~
ciliolate with a few adpressed lisirs on the back. Stamens 5, glabrous® the JJ'a9'"s
very short, rising from a fleshy 5-lobed disc. Anthers broadly cordate or wt}re;?ents
with 2 very smdl subulate processes from the apices of the cdls and a larr donn,
cordate-acuminate, brown, membranous appendage (from the connective) as wige “oreal
anther. Ovary sessle, ovoid, villose; style cyliudric, glabrous, stigma cup. ~ N

Capsule globular, glabrous, the valves in dehiscence blunt: seeds sub-globulg, siaped,
beaked caruncle. I with a

Perak, at low elevations. King's Collector, Scortechini.

A drub or smdl tree. This comea ner A dasycaula, Mig. in extemése W h, X
more glabrous leaves has ‘Aer-nerved

PLATE 140B. Alsodeia membranacea, King. 1, branch with flower and fruit; 2, capsule dehi "
of natural size; 4, flower bud; 5, flower seen from below; 6, fljwer seen from above; 7, flo" A 3 Seeds:

anther seen from behind; 9, anther from the front: enlarged. d|ssected 8,

KojK.—T/ie specimen here figured has only young leaves: adult haves are considerably Ia[-gcr-

PLATE 141.
ALSODEIA KUNSTLERIANA, King in Journ. As. Soc. Bengal, for 1889 «/ o
> e 4, P. 4Qu
. . 1
A glabrous shrub or smal tree; the branchlets striate, sometimes lent ¢4-qat

subcoriaceous,  oblong-lanceolate, acuminate or caudate-acuminate, somet" ' ACUVeS

Irnes

minutely
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and obscurdy serrulate, very much narrowed to the base; upper surface amooth and shining;
lower dull, Tough from the numerous short transverse secondary nerves and 14 to 16
pairs of prominent ascending main nerves;, the midrib bold and subrugose; the reticulations
‘minute and distinct; length of blade 6 to 10 in, breadth 2-25 to 3 in., petiole -25 to -5
in_ Stipules lanceolate, -25 in. long. Flowers in axillary, often crowded, fascicles or
very short racemes of 3 to 8, bractedlate, the pedicels shorter than the leaf-petioles. Sepals
ovate, obtuse, imbricate, shorter than the petals, strongly nerved, the edges ciliate.
Petals erect, the tips not reflexed, ovate-acute rigid, the edges ciliate. Stamens with
short flat filaments, each inserted into the apex of a lobe of the deeply 5lobed disc.
Anthers broad, adpressed to the oVary, each with 2 linear anterior appendages from
the cdls and one large dorsally-attached halbert-shaped membranous poserior appendage
from the connective, the latter appendages conniving into a cone round the upper
nart of the ovary Ovary sessle ovoid-conic; the style exserted, cylindric. ~Capsules
tvoid glabrous, shining, smooth, '5 in. long, dehiscing _ into three narrow compressed
noint&d Valves- seeds one in each valve, ovoid, white, shining.

r"_'Sin{:);zﬁ)ore" Wallich, King's Coallector. Perak; Scortechim, Kfng's Collector; at low

elevations.
Th  «Tg two kind8 of flowerain this plant-(«) those with pedicels as long as the flower; (b) those
mere are ANN A i omer fae anthers are perfect, and the ovaries produce

with pedicd_a shorter tThzst]:s“" he,'naph,odite. in the nhHer the anthers have no pollen, but the

seed. TheEW')%-"t!nay are M unisesu@l. The species is allied to A. Walliohiana, but differs

ovaries ® * J V itg much more acuminate rougher leaves and also in its capsules and seeds.
from that s, ™
., deia Kunstleriana, King. 1, branch with short-galked flowers, 2, fascicles of long-gtalked flowers
PUTB 1*1- L & " 4 longsallc«<i flower; 5, the same dissected; 6, stamens of the same; 7, back view
3, ripe capsules. of " f'_ AN eme o> section of Ovary of the same: 10, shori-stalked flowers; 11, anthers
of a single anther; 8, front ww '
of shorHtalked flower: all enlarged.

PLATE 142A.

ALSOUEIA HOOKERIANA, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 402.

11 dabrous tree, the branchlets lenticdllate. leaves membranous, shining, shortly

A emSj o« . nhlancedlate or lanceolate, apex shortly and rather bluntly acuminate,
petiolate, ~ B. T me gl,|,,ally narroved bdow the middle to the base; nerves
entire or remotely 5 hi'> rominent; length 4 to 8 in., breadth 1-25 to 2 in., petiole

arch

\'» %A in" " 0/, only -1 in, long. Bacees axillary, and on the older

15 to 40 e N of &Uen leaves> numerous) father dense when young, afterwards

branches from ef .MM AN N bradedles linear,  deciduous, pedicels as long

arse and open, {1&1 ™ syals ovate> €qual, pubescent or glabrous. Petals lanceo-

as or Ionger than;l apex e M ttaan gepalSj glabrOU8 or pubescent &]Joag
s n . .

late with linegr Rk 2 gla’brous, thefilamentsas long as the rather deep disc. Anthers

midrib extema™ y. " ™™ Limogt sub-reniform) tne Cels each with an apical point

broadly _ovaieb 3 membranoug ovate acute dorsal appendage wider than the anther,
and with_a oli AN A AN ceylindric, glabrous, the gigma cup-shaped, truncate.
Ovary sessle, B8 A | angle()) Olabrous, reticulate, '8 in. long; the valves unequal,

J
Capsule, globular, , ﬂuu\g'a'ca‘E: geelS sUb-globose, pale, minutely mottled at the apex,
fa

%1 AnTbapHlate pitted caruncle,
the ®, 22" 8 "W eievations, Scortechini, Wray, King's Collector.

Am. Bov Box. GAKD. CAIC, YOL. V.
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A tree from 20 to 30 feet in height; readily distinguished by its open, comparatively long, racemes.
This closdly resembles Blume's Protthesia Javanica.

o om j*aA. jti*ro<i*i<» JI<><>*<<'s»an<], King. 1, flowering branch; 2, branch with Eowera and fruits in various stages:
or m*fEy*/ ****. 5 dower seen from below; 4, flower seen from above; 6, flower dissected; 6, anthers and their
disk; 7, anther, front view; 8, anther, back view; 9, ovary and style: enlarged.

PLATE 142B.
ALSODEIA WRAYI, King in Journ. As. Soc. Benga, for 1889, pt. 2, p. 403.

A sub-glabrous shrub, the branchlets with pale brown puberulous bark, rarely lenti-
cellate. Leaves membranous, glabrous, shining, shortly petiolate, oblanceolate, shortly
acuminate, distinctly serrulate, narrowed to the base, length 3*5 to 4*5, rarely 6 to 7 in.,
breadth 1 to 2 in., petiole *1 to "2 in.; stipules linear, only -1 in. long. Racemes very
short, crowded, axillary or -extraaxillary, “25 in. long; bracteoles broadly ovate, pube-
scent. Sepals lanceolate, tomentose externally. Petals oblong, obtuse, thickened and
tomentose along the midrib. Stamens from the inside of a disc which is as deep as the
filaments are long. Anther ovate-cordate, with a dorsal, broadly ovate-acute, membranous
appendage as broad as itsdf, and a terminal apica process from each cell. Ovary
sessle, densely villous as is the base of the cylindric style; stigma sub-capitate. Capsule
minutely fulvous-velvetty when young, glabrous when old, globular-obovoid with obtuse
angles, T2 in. or more long and 1 in. in diam.; the valves in debiscence compressed,
blunt. Seeds ovoid, brown, mottled, with sub-apica papillate pitted caruncle.
Perak, at low elevations, Scortechini, Wray, King's Collector.

A shrub 8 to 10 feet high. In respect of leaves very like A. Eookeriana, but smaller. The

very short racemes, more hairy flowers and larger velvetty capsules distinguish it, however, from that
ppecies.

PLATE 142B. Alsodeia Wrayi, King. 1, flowering branch; 2, ripe fruit; 3, section of ripe fruit; 4, seedi: of
natural size; 6, flower dissected; 6, anthers and pistil; 7, front view of anther; 8 back view of anther; enlarged.

PLATE 143A. _
ALSODEIA CINEREA, King in Journ, As. Soc. Bengal, for 1839, pt. 2, p. 403.

A glabrous shrub or smal tree, the branchlets whitish, sparsely lenticellate. Leaves
membranous, €eliptic-ovate or lanceolate, sometffmes oblanceolate, acuminate, narrowed at
the base, serrulate, pale when dry; nerves 8 to 10 pairs, dlightly prominent below;
length 4 to 6 in., breadth 15 to 2'5 in., petiole ™2 to '4 in.; sipules scarious, pale,
ovate-acute, striate, puberulous, -25 in. long, deciduous. Racemes terminal, 2 to 6 in.
long, bearing numerous 2-to 5flowered cymules; bracts broadly ovate, scarious, concave,
striate. Sepals broadly ovate, ciliolate. Petals oblong, obtuse, the apex undulate erose
or toothed, edges ciliolate. Stamens from the edge of a fleshy disc; filaments very short,
glabrous; anthers ovate, pilose near the base, with a broadly ovate appendage from the
middle of the back curving over the apex, the cels divergent at the apex and each
with a subulate terminal appendage. Ovary sessile, glabrous, globose, grooved: Style
cylindric, with a few white adpressed hairs; stigma obliquely truncate, cup-shaped.
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Capsules obovoid, bluntly angled, glabrous, reticulate, '75 in. long, their valves blunt;
seeds globose with an ovoid beaked hilum, pale, smooth.
Perak, at low elevations, King's Collector.

Var. hirsutijlora, King. Sepals tomentose externally, filaments sparsely. villous
disc small; the cymules larger and the bracteoles longer and narrowel

than in the typical form.

Perak; Changkat Jerin. L. Wray, junior.
The whole plant when dried has a characteristic gTey co\olix, and iiom thala ck*>Ymstencfc X W?©
given its specific name.

PLATB 143A. Alsodeia cinerea, King. 1, flowering branch; 2, fruits; 3, fruits dehiscing; 4 and 5, seeds: of natural
size; 6, flower dissected; 7, anther, front view; 8, anther, back view; 9, ovary and style: enlarged.

SECT. |l. PENTALOBA. Anthers with a broad, usually terminal, appendage from the
connective; but nonefrom the cells.

PLATE H3B.
ALSODEIA FLORIBUNDA, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 406.

A shrub or tree, the young branches minutely fulvous-tomentose. Leaves membranous
shortly petiolate, oblong-lanceolate, ovate-lanceolate, sometimes elliptic, acute or acumi’
nate, more or less obscurely serrulate; the base rounded, rarely acute; upper surface
glabrous except the pubescent midrib and nerves; under surface minutely and softly
tomentose, the midrib and 14 to 16 pairs of rather straight nerves and the transverse
secondary nerves prominent; length 45 to 7 in.,, breadth 15 to 2*5 in., petiole 'l to
2 in.; stipules lanceolate, pubescent on the midrib, -25 in. long. Cymes axillary and
terminal, on peduncles 1 to 5 in. long, much branched, dichotomous, spreading, many-
flowered; bracteoles oblong, obtuse, pubescent. Sepals unequal, the outer 3 ovate-rotund,
the inner 2 ovate, all obtuse and pubescent. Petals ovate-oblong, sub-acute, longer than
the sepals, the apices usually reflexed. Samens from a deep, puberulous, lobed disc;
filaments expanded and pilose towards the apex, contracted and glabrous below; anthers
elongate-ovate, with a single connectival ovate terminal appendage. Ovary sessile, villous-
tomentose; style cylindric, puberulous; stigma truncate, cup-shaped. Capsule ovoid, obtusely
angled, adpressed-pubescent, -35 in. long, the valves blunt; seeds sub-globose, angled;

caruncle long, narrow.
Perak, at low elevations; very common. Distrib. Sumatra; Lampongs, Forbes, 1719;

Padang, Beccari, P. S. 683.
Usudly a tree, and someimes attaining the height (fide Kungler) of 70 feet. But dso, apoording

to the same collector, found as a drub 6 to 8 fed high. This is dlied to the Burmese goenies A. mollis
H. f. and Th., which, however, besdes having the anthers of a Pro&thezia, has much smdler cymes

and broader bracteoles and spals

PLATB 143B. Alsodeia floribunda, King. 1, flowering branch; % inflorescence with fruits in various stages: of
natural size; 3, seed; 4, flower dissected; 6, stamens and their diso; 6 & 7, stamen, front and back views: enlarged.

ANN. ROY. BOT. GARD. CALC, VOL. V.
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PLATE 144.
ALSODEIA SCORTECHINII, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 405.

A small glabrous tree, the branchlets usually pale brown. Leaves membranous, shortly
petiolate, obliquely elliptic-lanceolate or oblanceolate, shortly and bluntly acuminate, irre-
gularly serrulate; main nerves about 12 or 13 pairs, rather bold; secondary nerves trans-
verse, slightly prominent below; length 7 to 9 in., breadth 2 to 3 in., petiole '2 in.
Racemes sessile, about '5 in. long, several together, axillary or extra-axillary, about 3-to
5-flowered, with ovate bracteoles. Flowers pedicellate. Sepals puberulous, broadly ovate,
. much shorter than the petals. Petals 5, lanceolate, with long bluntly acuminate exserted
apices. Samens glabrous, shorter than the petals; the filaments twice as long as the
anthers, slender, rising from a deep, 5-lobed, disc; the anthers short, ovate, with a single
very smal terminal appendage; ovary sessile, globose, glabrous, warted; style long,
cylindric, glabrous or puberulous. Ripe capsule globular, pointed, rather more than 5 in.
long, glabrous, lenticellate; valves compressed, pointed. Seeds 2 in each valve, sub-rotund,
whitish, carunculate.

Perak; King's Collector, Scortechini, Wray; at low elevations.

A large shrub or tree 20 to 25 fest high. Externdly this much ressmbles A. Maingayi, but the
flowers and expedidly the anthers, dffer much.

PLATB 144. Alsodeia Scortechini, King. 1, flowering branch; 2, ripe fruits: of natural size; 3, seed; 4, flower
dissected; 6, the stamens and their disc removed from the same; 6, stamens, back and front view: enlarged.

PLATE 145.
ALSODEIA CONDENSA, King in Journ. As, Soc. Bengal, for 1889, pt. 2, p. 405.

A glabrous tree; the older branchlets pale, lenticellate. Leaves membranous, shortly
petiolate, inequilateral, elliptic to elliptic-oblong, sub-acute, sub-entire, gradually narrowed
below the middle to the acute slightly unequal base; shining above, dull beneath and
darker except the midrib and 13 to 15 pairs of prominent, sub-erect, pale main
nerves; secondary nerves transverse; length 8 to 14 in., breadth 3 to 4-5 in., petiole -25
to -35 in.; stipules subulate, -35 to -5 in. Panicles axillary, crowded, much branched
spreading, 1 to 2'5 in. long (longer in fruit), puberulous or glabrescent; the bracteol es
numerous, ovate, acute. Sepals unequal; the outer 2 or 3 larger, rotund; the inner 2 or
3 ovate, pubescent on the back. Petals ovate, a little longer than sepals, rhomboid,
with pale edges, villous on the back externally and along the midrib internally. Samens
glabrous, the filaments rather short, from a fleshy disc; anther cordate, with a single
terminal minute white ovate membranous appendage from the connective. Ovary sessile,
globose, glabrous. Style cylindric, stigma cup-shaped. Capsule ovoid, pointed, glabrous,
not lenticellate: valves compressed, pointed; seeds sub-globular, carunculate.

Perak, Scortechini, King's Collector; at low elevations.

A tree 30 to 40 fest high, gpproaching A. Scortechini in externds, hut with different flowers.

PLATE 146. Alsodeia condensa®. 1, flowering braoch ; 2, panicle with ripe fruit: of natural size; 3, .eed ¢
4, flovcer, directed; 6, anthers with their tube; 6, anthers, back and front view; 7, pigil. enlarged. :
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PLATE 146 A.

aLsopeia BRI TS, mﬂg in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 407.

i u i, ri,A voun* branches rufoustomentose. Z«aw« membranous, shortly
A gsmall srub, the yp o serrulate the base acute; upper surface
petiolate lanoedate — a'te the edgey " rufous- pubesceat: . the neryes

es L]
glabrous except the 1 ™o "j?:ns\,e,se veiNs; Iength 4 to 6 in., breadth 15 to 1-75

about 12 pairs® b0|a a» |anceo|ate, pubescent externally. Flowers in small, sub-sessile,

, petiole '2 in.; S|pue N narrowly oblong, obtuse, tomentose externally.
mes Sepa

3- to S5flowered axillary o ¥ab. - AR N ANAANIA A AN A

Petals |ineaf-0b|0ng,--‘thﬁe ap ANNN AN AR glabrous disc;fiiamentSSIender)

Stamens alternating witgn O N MA*r« gmall, ovate, each with an ovate acute small

glabrous, longer thangwae ' ~ dlobular, villous, style long, cylindric, sub-villous,

terminal appendage. - il. gy .5 in. long, rusty-pubescent externally and densely

stigma tr“””‘\C“121%1‘-.’!*1‘30“en hooked, soft, pubescent spines about '15 in. long and

rorflet'™rovoi®d," snooh pde with dak semi-droumfeenid band, and au

oblong carunculus.

oc- '8 P%P-0bdT No 2462. A small bush 4 to 8 feet high.
tppipQiori@s ‘fieat fchinocarpa and A comosa, but differs notably in its flowers and seeds.

midrib externaUy>

) ) .- . Kimr 1 flowering branch; 2, ripe fruit dehiscing, of natural size; 3, flower:
PUTB 146A. Alsodeia capilUata, BB . "% gy " % "7 7 remoyed; o wo antners with part o the
ver

dightly enlarged; 4, flower * " *_ * ' * £, g 7, ovary and style: enlarged.
disc (OM of the anthers turned roun*

PLATE 146B.

. in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 407.
ALSODEIA ComMOosa, King

the young branches densely ferruginoustomentose. Leave*

A srub or smaﬂ reer bmn; .oblanceOlate, caudate-acuminate, serrulate, the base
membranous, sub-sess’e, 0. . .*... > the lower PUbescent, especially on the prominent
narrowed; upper surface OS J nerres: length 99 to 775 in., breadth 15 to 25
midrib and 14 to 16 pair, suAu\Ae, 3 in. long. Flowers in dense axillary bracteolate
in., petiole 2 in.; S'pY Sobf,uBP tomentose. Petals lanceolate, acuminate, pubescent
glomeruli. £/>& °** sy M an apical tuft of hairs, glabrous internally. Stamens
externally, and (like t"¢ sgpa® g]abroug digcj the filamentS loOnger than the anthers:
from a short minutely 0 each & small rounded terminal appendage from the

anthers narrowly ovale rate sparsely villous, style pubescent; stigma truncate,
connective.  Ovary €0, » lons N occulent- tomentogej densely covered with unbranched

cup-shaped.  Capmle'b in. °‘j§ bout long, "ot fate”  Sesds e ov
bulate, 50~ Pubescend Spinee  aboud )
8 H -
smooth terminal 554
] -
Pers ' Nos. 35,\ A A é ol l ector « N 406 and

? Ki'ne 1 flowering branch; 2, glomernle with flowers and young fruit;
PtiTB 1463. Alsodeia comgsa,. r’f gh AN AANN N o ses flower dissected; 6, anthers andd.sk;
3. ripe fruit dehiscing_: i5«/. «fJ’\ AN

7, am hers front and bath ,
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HYDNOCABPUS, Gaertner.

Nat. Ord. Bixinece.

Trees. Leaves alternate, serrate or entire, transverse veinlets numerous, stipules
deciduous. Flowers solitary, or in irregular axillary few-flowered racemes or fascicles,
monoecious or dioecious. Sepals 5, equa or unequal, imbricate in bud. Petals 5,
with a scale opposite each. FL. <J; Samens 5—20; anthers reniform, connective broad.
Ovary O or rudimentary. FL. ?; Samens as in the <$ but without pollen, or re-
duced to staminodes. Ovary 1-celled; stigmas 3—6, sessile or subsessile, spreading,
dilated, lobed; ovules many, on 3—6 parietal placentas. Berry globose, many-seeded,
rind hard. Seeds many, imbedded in pulp; testa crustaceous, striate; abumen oily;
cotyledons very broad, flat. Distrib. Species about 12, tropical Asiatic.

PLATE 147.

HYDNOCARPUS NANA, King in Journ. As. Soc. Bengal, for 1890, pi. 2, p. 118.

A shrub or small tree; the branches and young shoots glabrous or (var. pubescent)
pubescent. Leaves subcoriaceous, from obovate-lanceolate to oblong-lanceolate, inequila-
teral, sub-facate, shortly acuminate, remotely and minutely mucronate-serrulate, nar-
rowed and unequal at the base, shining and glabrous except the midrib and nerves
which, on both surfaces, are usually more or less pubescent; nerves 5 to 8 pairs, spread-
ing or sub-erect, thin but prominent beneath ; length 2-5 to 5 in., breadth -75 to 2-5
in., petiole '25 to -35 in.; dtipules persistent, linear-lanceolate, pubescent, about as long
as the petioles. Mae inflorescence small, supra-axillary, 1- to 4-branched, uniparous
tomentose, bracteolate, cymes not much longer than the petioles, flowers '25 in. ir’1
diam. Sepals 5, rotund, the 3 external slightly imbricate, pubescent; the 2 inner much
imbricate, glabrescent. Petals 5, smaler than the sepals, fleshy, with long white silky
hairs externally, and each internally with a small oblong scale. Filaments short, thick,
sericeous, the connective reniform; the anther cells small, remote from each other.
Ovary 0. Female flowers solitary, supra-axillary, on glabrous pedicels *5 in. long. Sepals
and petals as in the male, stamens without pollen; ovary ovoid, tomentose; stigmas 3,
large, flat, bifid, reflexed. Fruit on a pedicel -5 in. long, solitary, axillary, depressed-
globular, minutely rugose, and velvetty tawny-tomentose; about 1 in. in diam. or
less; pericarp dry, thin. Seeds 3 or 4, plano-convex, «5 in. long.

Penang, Curtis, No. 854: Perak; King's Collector, Scortechini, Wray.

This varies consderably as to size of leaf and fruit and in the amount of pubesoence. In some
specimens of the male plant the leaves towards the apices of the branches are muck reduced in size.
The form which has larger, more pubescent leaves may be separated as a variety, and farther
acquaintance with it may prove that it is separable as a species. '

PHTB 147. Sydnocarpus nana, Zing. 1, branch with male flowers ; 2, ripe fruit; 3, section of the same ; 4, seed :

of natural size; 6, mae flower seen from below; 6, male flower from above 7, male flower, disected ; 8, stamens:
enlarged. '
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PLATE 148.
HYDNOCARPUS CURTISII, King in Journ. As. Soc. Bengal, for 1890, pt. 62, p. 119

A glabrous shrub or smal tree. Young branches slender, pale brown when dry
Leaves coriaceous, shining on both surfaces, oblong-lanceolate, rarely ovate, slightly in-
equilateral, gradually narrowed to the acuminate apex ; the base unequally narrowed
rarely rounded; nerves 9 to 11 pairs, thin, spreading; reticulations obscure on the uppef
surface; length 5 to 12 in., breadth 2225 to 3 in. ; petiole less than *5 in. thick. Male
flowers in small, axillary, branched, bracteolate, uniparous cymes, -75 to 1 in. in diam _
pedicels scurfy-totnentose, '75 in. long. Sepals reflexed, ovate, blunt, imbricate, paé,
minutely pubescent, shorter than the petals. Petals 5, narrowly oblong, blunt, concave
at the apex, '65 in. long, glabrous; the gland nearly as long, linear, ciliate at the
apex. Antfors 5, longer than the filaments, broadly ovate, cordate at the base. Ovary 0
or rudimentary. Female flowers on shorter, grooved, pedicels, ovary elongate-ovoid,
tawny-tomentose ; the stigmas 3, fleshy, hifid, spreading. Fruit on a stout pedicel
nearly *5 in. long, globose, with long apical papilla, minutely rugose and velvetty,
vertically ridged, the stigmas persistent; nearly 15 in. long and 1 in. in diam.
Seeds few, plano-convex, -4 in. long.

Penang, Curtis, 800, 1534. Perak; King's Collector, Scortechini.

No spedmen that | have sen has famde flowers showing anything beddes the ovay. Complete
femde flowers are much wanted.

PLATE 148. Hydnocarpus Curtisii, King. 1, flowering branch; 2, ripe fruit; 3, seed: of natural size; 4, flower dissected ¢
5, anthers, front and back view : enlarged. ?

PLATE 149.

HYDNOCARPUS CUCURBITNA, King in Journ. As. Soc. Bengal, for 1390, pt. 2, p. 120.

A tree 60 to 80 feet high; very young branches and leaves with minute ferrugi-
nous meay tomentum; otherwise glabrous. Leaves thinly coriaceous, slightly inequilateral
and contracted at the base on one side, €liptic-oblong, tapering to either end’ the
apex with a short rather blunt acumen, the edge very slightly recurved when dry;
both surfaces, but especialy the lower, shining and with the tranverse veins and minute
reticulations very distinct ; main nerves 5 to 6 pairs, sub-erect, thin; length X& to
5 in., breadth 5 to 225 in., petiole '25 in. Cymes diceceous (the female flowers few)
axillary, three times as long as the petioles, bracteolate, 3- to 6-branched. Male flowei$
about '3 in. in diam. on pedicels -4 in. long. Sepals broadly ovate, blunt, pubescent-
tomentose externally. Petals ovate-rotund, glabrous, thin, each with a fleshy scale with
white ciliate edges and nearly as long as itsdf, but not so broad. Anthers ovate-
cordate, glabrous ; the filaments short, conical; Ovary rudimentary, sericeous. Female
flowers like the males, but on dlightly shorter pedicels and with smaller barren stamens
.Ovary cyclindric, densely sericeous-tomentose; stigmas elongate, fleshy, bifid at the apex*
not reflexed when young. Fruit narrowly obovoid, cylindric, mamillate at the apeX
and contracted at the base; minutely tomentose, smooth, dark-brown when ripe and
from 3 to 5 in. long; carpophore and pedice about -5 in. each, or more. Seeds one

or two, obovoid, smooth, about 1 in. long.
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Perak, up to devations of 1,000 feet. Common.

Distinguished from every hitherto described species of this genus by its elongate cucumber-shaped
fruit. The scdes of the petas are dso much larger and broader than is usua in Eydnocarpus.

PLATE 149. Eydnocarpus cucurbitina, King. 1, branch with male flowers; 2, ripe fruit; 3, seed: of natural size;

4, male flower dissected ; 5, rudimentary pistil of male flower ; 6, anthers of male flower; 7, ovary and styles from

female flower after fertilisation, one of the stigmas having fallen off, and the after two having became deflexed :
enlarged. ’

PLATE 150.
HYDNOCARPUS WRATI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 121.

A smadl sub-glabrous tree. Young branches with pale brown, minutely lenticellate,
puberulous bark. Leaves sub-coriaceous, €lliptic, shortly and abruptly acuminate, the edge
dightly recurved when dry; the base rounded, sometimes narrowed and unequal; the
reticulations on both surfaces very prominent; upper surface glabrous, shining, minutely
pustulate when dry; the lower of a pale brown when dry, glabrous except the puberu-
lous midrib and 8 to 9 pairs of bold sub-erect nerves; length 8 to 10 in., breadth 35 to
4 in.; petiole less than -5 in., stout. Maleflowersnearly *5 in. in diam., in very minute,
axillary, pedicelled, few-flowered cymes. Sepals 5, dightly imbricate, rotund, pubescent,
larger than the petals. Petals 5, of the same shape as the sepds, but smdler, each with
a fleshy roughly cuneate scale the apex of which is irregularly toothed and ciliate.
Samens 15, the filaments glabrous, much thickened at the base; anthers broadly ovate,
cordate. Female flowers unknown. Fruit narrowly ovoid, tapering at both ends, often
3 in. long, and A in. in diam., minutely fulvous-velvetty; the apica mamilla "75 in.
long with its top depressed and crowned by the 3 fleshy bifid stigmas; one-cdled,
several-seeded.  Pedicel short, stout. Seeds embedded in a little pulp, elongate, plano-
convex, -75 in long.

Perak. King's Collector, No. 3800; Wray, No. 2608.

This species has more stamens than are usua in the genus Eydnocarpus. In this respect it appears
to form a oonneoting link with Taraktogenoa: but in shape the anthers do not agree with those of that

genus
PLATE 150. Ydaeereppss Wi Kingg 1, leaf-twig; 2, ripe fruit; 3, section of ripe fruit; 4, seed: of natural

size 6, male flower ; dightly enlarged; 6 & 7, sepals; 8, petal with its scale; 9, samenB of male flower; enlarged; 10,
two stamens: much enliziges.

PLATE 151.

HVDNOCAEPUS ILICIPOLIA, King, n. sp.

A smadl tree; the young branches pale, striate. Leaves coriaceous, oblong, acuminate,
the edges remotely but sharply serrate, the base dightly cuneate; main nerves 7 pairs,
curving, faint; the reticulations distinct; length 35 to 6 in., breadth 125 to 225 in.,
petiole '3 in. Maleflowersin few-flowered axillary fascicles, not much longer than the
petioles, the buds depressed-globular, the pedicels very short. Sepal* 4, in decussate
pairs, very concave and much imbricate, rotund. Petals 4, sometimes 8, smaler than
the sepals, erose, the gland large and sub-quadrate. Stamens 20; the anthers ovate,
longer than the short, stout, pubescent filaments. Female flowers unknown. FruU



DESCRIPTIONS OF NEW AND KAKE INDIAN PLANTS 131

globular, minutely rusty, velvetty-pubescent, 15 in. in diam., containing ‘several sub-
ovoid angled seeds.

Kedah: Curtis No. 2671. Langkani: Curtis No. 2603. Distrib, Java (Prean°-er
Province), Forbes No. 1159. °

| have seen no fully expanded mde flowers of this and no femde flowers The spedies is, however

a vey diginct one.
PLATE 151. Rydnocarpus ilicifolia, King. 1, branch with male flowers in bud; 2, ripe fruit; 3, seed: of natural
size; 4, sepal; 5, petal with itg scale; 6, ssamens of a male bud seen from above: enlarged; 7, single stamen, front

Tiew: much enlarged.

TARAKTOGENOS Hassk. Nat. Ord. Bixinece.

Trees with entire aternate leaves and minute fugacsous stipules. Flowers in moro
or less dense, short, axillary, few-flovered cymes, a few hermaphrodite, but the
majority staminiferous only. Staminiforous flower; sepals 4, in decussate pairs, much
imbrica'te, rotund, concave petals 8, in two rows, smdler than the sepds, imbricate,
each with a gland a its base; glands less than hdf as large as the petas, fleshy,
cuneate, plano-convex, ridgei, the gpex often irregularly toothed and with 2 or 3
cyliodric pits. Samens 20 to 32, the anthers deeply cordate. Female flowers like the
males, but the sepas often only 3, the petds 6, and the stamens 16 or 17; ovary
dongate-ovoid, sulcate, divided above into 4 oblong, divergent, reflexed lobes, each
bearing a stigmatic surface internally; 1-odled with 4 multi-ovulate parietal placentas.
Fruit large, globular or ovoid, with hard fibrous or woody rind, and severd large seeds
embedded in a scanty pulp. Seeds with thick hard testa, copious albumen, and straight
central embryo; the cotyledons large, cordate, foliaceuus, 3-nerved. Spscies probably

about 8; al Mdayan.

J\/adt_a—This genus was founded by Hasskarl (Retzia, i. 127) on the plant named Hydnocarpus
heterovhyUus by Blume (Eumphia, iv, 22, t. 178B, fig. 1, and Mus. Bot. i, 16). Until now that plant
has Been the only known species. But the following hare been discovered by Messrs. Kunstler and
Wray in Perak. And from the similarity in externals to Eydnocarpus, as well as from the imperfect
nature of the Herbarium materials of the latter, it appears to me extremely probable that eeveral
things now referred to Eydnocarpus really belong to Taraktogenos. In the Calcutta Herbarium, there

are ‘i'mLpen‘eo: materials o, at least, 8 undescribed species which belong either to one or other of these
two generas

PLATE 152.

TARAKTOGENOS KUNSTLERI, King in Journ. As. Soc. Benga, for 1890, pL 2, p. 122.

A sub-glabrous tree 40 to 60 feet high. Young branches fulvous-puberulous.
Leaves coriaceous, unequa-sided, oblong-lanceolate to elliptic, shortly acuminate; the base
narrowed and unequal, 3-nerved; both surfaces shining, the lower rough from the
prominent nerves and reticulations, lateral nerves 3 to 5 pairs on the narrower and 4 to
7 pairs on the wider side, sub-erect, prominent beneath; length 45 to 6 in., breadth 15
to 3 in.; petiole '3 to -5 in., puberulous. Cymes dense, many-flowered. Male flowers
-5 to '6 in. in diam.; their pedicds -23 to '35 in.; petals densely sericeous externdly,

ANN. ROT. BOT. GARD. CALC, VOL. T.
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the scades haf as long, their apices erose, glabrous. Stamens 24 to 32; the filaments
short, subulate, sericeous; anthers elongate, deeply cordate. Femaleflowerslike the males,
but sepak 3, petals 6, and stamens about 17 only. Ovary ovoid, glabrous, deeply sulcate,
with 4 radiating reflexed oblong stigmas, 1-cdled, with 4 multi-ovulato parietal placentas.
Fruit solitary, globular, smooth, 2*5 in. in diam.; the pericarp thick, the outer layer

fibrous, the inner woody. Seeds embedded in scanty pulp, plano-convex, *75 in. or more
in length.

Perak; in dense forest at low elevations, King's collector, Nos. 6042 and 8183;
Wray, 3389.

PLATE 152. TaraH<getu>* Kvnstleri, King. 1, branch with male flowers; 2 ripe fruit: of natural size; 3; sepal;
4, petal; 5, staminal column; 6, stamens; 7 rudimentary ovary from male flower: much enlarged.

RYPAROSA (RYPARIA), Blume. Nat. Ord. Bizinece.

Trees or shrubs with entire, alternate, elongate, petiolate leaves, finely reticulate and
more or less glaucescent beneath. Flowers rather small, dioecious, the maes in long
axillary racemes; the femaes in shorter racemes, solitary, or in pairs. Calyx globose in
bud, 3- to 5-cleft. Petals 5, imbricate, coriaceous; in the femade flower each with alarge
sericeous scae at its base. Male flower; filaments united in a column with 5, ovate,
2-celled, extrorse anthers at its apex. Female flower; staminodes 5, alternate with the
pstals. Ovary l-cdled, with 1 to 3, biovulate, parietal placentas. Sigmas 2 to 3, sessile,

broad, emarginate. Fruit baccate with little pulp; the pericarp coriaceous, tomentose.
Seeds 1 or 2, subglobular, smooth.

Note—This genus was first published by Blume in his Bijdragen (p. 600) as Ryparosa, and in
that work he published only the single species It. ccesia. In a footnote to the preface of his Flora Javae
(p. vlii), the same author referred to the genus (apparently by inadvertence) as Rypiria instead of
Ryparosa; and the name Rypiria has been adopted by most subsequent authors. Bl'ime regarded the
genus as Eiiplwrkiaceous, in which view he was followed by Endlicher (Gen. 5836), Hisskarl (PL Jav.
Ear., p. 267), and Baillon (Etud. Euph., p. 339). Milill. Arg. (in DO. Prod. XV, ii., p. 1260) excluded
the genus from Euphorbiiccae; and, in their Genera Plantarum, the late Mr. Bentham and Sir J. D.
Hooker, (G. P. iii.,, 257), dso exclude it; but, having seen no specimens either of it or of Bergsmia,
they make no suggestion as to the true position of Ryparosa or of the relation of Bergunia to it. Kurz
(Journ. Bot. for 1873, p. 233, and For. PL Burm. |I. 76) was the first to refer Ryparosa to Bixineae.
But Kurz made the mistake of describing in the latter work, as " Ryparia comif* a plant which agrees
neither with Blume's description nor with his specimens of Ryparosa cmia. The name of Kurz's plant
| have therefore altered to R. Kurzi. In 1818, hlume published, in Rumphia 1V, p. 23, t. 178 Cfin-
2, a new genus called Bergsmia which, as Kurz aso pointed out (Journ. of Bot. for 1873’ p. 233;5, s
nothing more or less tuan his older Ryparosa. Only one species (B. jacanica) was known™ to Blume.
To this Miquel added (fd. Ind. Bat. Suppl. 389) two species, namely, B. Suimtram and B. ? acuminaU.
| have seen neiiher of th-we; but the cymose inflorescence of B. Sumalrana leads me to believe that
it must be a Hydnocarpus, while the second (B? acuminata) was referred doubtfully to Bergsmia by its
author himself. The collections brought, within the past year or two, from Perak by the collectors of
the Calontta garden contain copious suites of specimens of Ryparosa and, from au examination of these,
| have no doubt that Ryparosa belongs to Bixineae, and that Btrgunia must be reduced to it. Besides
the seven species described below, there are in the Caloutta Herbarium imperfect materials belonging to,
saveral additional species from Perak, and to some from Sumatra. Wall. Cat No 7847B' (!rum Pennno?
and Btocari's No. 702 (from Sumatra), are also clearly species of Ryparow ¥ h °!
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PLATE 153.
Ryrpakosa oesia, BIl. Bijdr. 600; Ryparia, Fl. Javae (praef. VIII).

A smal tree, the branchlets and inflorescence ferrugineous-silky. Leaves coriaceous,
oblong or obovate, shortly acuminate, the base dightly narrowed; upper surface shining\
lower pale, rather densely but minutely adpressed-sericeous; nerves4 or 5 pairs, ascending
length 6 to 9 in.; breadth 2 to 3 in.; petiole «7/6 to 1 in., stout, thickened in its upper
fourth. Raceme* solitary, supra-axillary, the femade longer than the leaves. Male flowers:
sepas 3, ovate, glabrous; petals 5, tomentose, with a basd hairy scde. Saminal tubé
short, glabrous; anthers 4, broadly ovate, reflexed. Pistil (in femde flower only) with
pubescent ovoid globose ovary. Fruit crowned by the 2 shortly-stalked fleshy radiating
reniform emarginate stigmas, globose, ferruginous-tomentose, 'b to -7 in. diaai. Hasde
Pl. Javan. Rar. 267: Balllon Euphorb. 339. Miq. Fl. Ind. Bat. i. pt. 2, p. 361. DC
Prod. XV, 2 p. 1260. Kurz m Journ. Bot. 1873, p. 233. King in Journ. As. Soc

Bengal for 1892, pt. II, p. 128. '
Java, Blume. Sumatra; Teysmann, Forbes, a an eevation of 3,500 feet.

Blume desibes the lover sufaoss of the leaves as "tenuiter strigosis’; but the hars dthougw

adpressed, are not iff but silky. This is the only species in which the hairs on the lower surface of the

leaves are at all conspiouous. The leaves of the Andaman plant referred to R. caesia by Kurz are nearlv
glabrous beneath. : -

PLATE 153. Byparosa caesia, Blume. 1, branch with inflorescence of male flowers, 2, branch with ripe fruit-' 3,
section of ripe fruit: of natural tixe;, 4, male flower: enlarged; 6, sepal; 6, petal; 7, staminal column; 8, pistil

(from female flower): much enlarged.

PLATE 154.
RYPAROsA KURzII, King in Journ. As. Soc. Bengd, for 1892, pt. 2, p. 125.

A tree or shrub. Young shoots adpressed forruginous-puberulous. Leaves dliptic to
eliptic-oblong, shortly and bluntly acuminate, the base dightly narrowed; upp™r surface
shining, glabrous except the puberulous midrib; lower glaucous, the reticulations distinct*
nerves 6 or 7 pairs, spreading, prominent beneath; length 8 to 12 in., breadth 4
to ?>'5 in.; peiole 125 in., thickened in its upper fourth, pubescent. Male racemes 5
to 10 in. long, ferruginoustomentose, the petals reflexed: female racemes shorter and
subglabious. Fruit globose, the sze of a sndl chery, lenticelate, 1—2-seeded. R
ccesia, Kurz F. FI. Burm., i, 78, not of BI.

Andamans; Kurz, King's Collector. Nicobars, Kurz.

PLATE 154. Ryparosa Kurzi, Kintr. 1, branch with male flowers, 2, raceme of ripe fruit; 3 and 4, 6eeds: «cf

natural size; 6, flower dissected; 6, staminal column: enlarged.

PLATE 155.

RYPAROSA WRAYI, King in Journ. As. Soc. Bengadl, for 1892, pt. 2, p. 126.

A tree (0 to 80 feet high, glabrous except the young branches and inflorescence.
Leaves coriaceous, ovate-lanceolate to oblong or elliptic, the apex sub-acute; the base dightly
narrowed; upper surface shining; lower dull yelowish green when dry, the midrib

ANN. EOY. BOT. GARD. CALC, YOL. V.
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and 4 pars of sub-erect nerves prominent bdow as are the transverse veins; length
5to 10 in., breadth 175 to 45 in.; petiole -75 to 125 in., dlightly winged at the
apex. Racemes solitary or in pairs, axillary or from beow the leaves, 6 to 9 in.
long, lynger iii fruit. Male flowers pedicelled. Calgz with 3 broadly' ovate teeth,
pubescent externally. Petals 5, ablong-ovate, pubescent externally, each with atriangular
sericeous scde hdf as long as itsdf. Saminal tube pubescent; anthers 5, ovate,
reflexed. Female flower; sepals and petals as in the male; disc annular, with 5'conical
saminodes. Ovary rugulose, pubescent, globular, 1-cdled. Stigmas 2, sub-hifid
spreading.  Fruit globular, crowned by the stigmas, rugose, pubescent, -0' to '75 in!
in diam., 1-seeded.
Perak; King's Collector, Wray; rather common.

PLAT. 165. Ryparosa Wrayi King. 1 branch with male flowers, 2, branch with ripe fruit: of natural )
3, male flower: enlarged ; 4. sepal of male fW -; , pecd Of the sa.e; «, stauinal coumn- o . . £ £ 9%

PLATE 156.
RYPAROSA SCOETECHINII, King, in Journ. As. Soc. Bengd, for 1892, pt. 2, p. 126.

A dender tree; the branches and inflorescence rusty, otherwise glabrous. Leaves
large, thinly coriaceous, oblong-lanceolate or oblanceolate, shortly and abruptly acumi-
nate, gradualy narrowed from the middle to the base; both surfaces glabrous, the
upper shfnfng, the lower dull, pale; the midrib and 5 to 7 pars of nerves verv
prominent; length 10 to 15 in., breadth 3 to 6 in.; petiole 15 to 2-5, thickened
and bent a the apex* Macemes Xn tufts from tubercles on the stem and large
branches, the mae 8 to 12 in. long. Calyx splitting into 3 ovate segments, tomentose
Petals 4 ovate, acute; the gland large, rotund, sericeous. Female racemes shorter- senal
and petas as in the male; ovary tomentose, obscurely 4-angled; stigmas 2, "dischid
Fruit angled when young: when ripe transversely oblong, the apex retuse I-n in'
by 1 im velvetty rusty-tomentose with green or white dots; seeds two, plan'o-cdnve'k'

Perak: Scortechim, Kunstler, Wray; common. COonvex.

The male flowers have been found only by Seortechint
of thom has beon faken. ¥ by Beortechini, from whose field notss the aboye description

PIITE 15fi. Ryparca SeorteckinL]: King. 1, braach with advanced female flower, « ?
flower,; 3. raceme with young fruits, 4, ripe seeds of natural size 6 wAi f ! = Fa¢eme of youngfemale
the same; 7, pistil: enlarged. ©oroaa foimfemale fin - 5 gepal from

PLATE 157.

RYPAROSA Kumrai, King in Journ. As. Soc. Bengd, for 1892, pt. 2 p 127
3 »

A tree 50 to 60 feet high, the branchlets minutely r
ust, ;
ovate-oblong, obovate-oblong to oblong, short ot coborulans. Lasoes corisceous,

> and  abrupt] inat
narrowed; upper surface shining; lower dull, 058) much reticll)g lzte a:::;nnm?iz; i}:h:ﬂ?&;
; 5 s

" adth 2 to 8 in.; petiole

3froman ail, he mde 6 to 8 ip\\ol- tlté ]FITfKII’{} 7“°’f n rarely 2 or

Male fower; calyz thin, pubescent oy Z:’ I:ediﬁ?“ed'
. d, 0 Ong'
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lanceolate, pubescent externally, each with a large sericeous gland at its base; staminal
tube glabrous, the anthers ovate-oblong. Female flower-, sepals and petals as.in the
male, annular disc at base of ovary small,. staminodes none; ovary ovoid, angled,
tomentose, 1-cdled, with 4 parietal bi-ovulate placentas; stigmas obovate, radiating.
Fruit globular, yellowish, velvetty, about *5 in. diam.; seeds 5 or 6, oblong, com-
pressed, striate, about "75 in. long.

Perak, at eevations up to 800 feet, common.

A tree 40 to 100 feet in height, with shorter and ,in proportion) broader leaves
than R. fasciculata, 4 stigmas, and more globular pedicellate fruit.

PTATs 157 Bvparosa Eunstleri, En*. 1, branch with f.male flower; and young fruit; 2, fpe fruit (of small
o gemonofthesame of natural size; 4, male flower; 6, female flower: enlarged; 6, sepal of male flower;
7 petal of the same; 8, staminal eol.au>; 9, putil: »«* enlarged.

PLATE 158.

RYPAROSA FASCICULATA, King in Journ. As. Soc. Benga, for 1892, pt 2, p. 127.

A fflabrous tree 30 to 60 feet high. Young branches lenticellate. Leaves thinly
‘coriaceotis, narrowly oblong, acuminate, the base narrowed, shining above, . pale
ben m|dr|b 5 to 7 pars of lateral nerves, and the bold sub- horizontal transverse

vI H reticulations very distinct especidly beneath; length 9 to 15 in., breadth

5“%5 to 375 in.; petiole 1 to 15 in., grooved, thickened in its upper fourth. Racemes
7. '1 of 4to 7 from tubercles on the large branches and stem. Calyx with 3

in iascic es N A rotund, much imbricate and inflexed. Female flower with
broa(illy é)\;zg %ear A " staminodes) the petal s With bury scales at their bases;
aUl‘ll'UIl 1

Iarcre sub-renlform Fruit rusty-tomentose, pynform the apex mamillate

"T’\rowned for ‘some time by the remains of the stigmas, about 6-seeded, 15 to 2
a1

m "Pe’\k, at elevations up to 800 feet; common.

, f,*riculata Kin*. 1, leaf-tin's; 2, fascicles of maleflowersfrom a stem-tubercle; 3, fascicles
P K18, Zor*'rfzg t A & ripe fruit: of natural sue- 6, male flower (from beow); 7, male
of femaleflowers;4, ripe: * - N AN N AN AN NN AN A

flower from [above; 8. t"5ak & 8

PLATE 159.

TBIGOKIASRUM HYPOLEUCUM, Mig. Fl. Ind. Bat. Suppl. I, 395.
Nat. Ord. Polygalece.

K i i1, fr* 30 to 60 feet high; young branches hoary-pubescent; the older

A slender trtjuyy """ « 1,11
weih dark brown: lenticellate bark. Leaves elliptic-lanceolate, shortly and bluntly acumi-
t narrowed to the base; both surfaces shining; the upper glabrous; the lower pale,
xater D3y 1P|y scurfy-pubescent, the reticulations and 6 pairs of nerves bold and promi.
rery "™, t6 %5 £ breaatn 125 to 175 in.; petiole '2 to -3 in. Panicles
A fnd terminal, dlender, spreading. Flowers -25 in. in diam., shortly pedi-

AT ate Sepak 5 pubescent, slightly unequal. Ovary hairy. Samaras 2 in. long; the
e a
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nucleus 1 in. to 1*2% long, triangular, flat; the wing thinly membranous, pale yellow,

oblong, its apex blunt, oblique, venation vertical, the areolae wide. King in Journ.

As. Soc. Bengal, for 1889, Pt. 2, p. 133. Isopteris penangiana, Wall. Cat. 7261.
Penang. Malacca Perak; common.

The pubescence on the under surfaces of the leaves is so minute that, without a good lens, it
is not seen.

PLATE 159. Trigoniastrum hypoleucum, Miqg. 1, flowering branch; 2, fruiting branch: of natural size; 3, flower

showing the five petals and two of the sepals: enlarged; 4, sepal; 5, lateral petal; 6, the large saccate odd peial ;
7, pistil and stamens : much enlarged.

XANTHOPHYLLUM, Roxb. Nat. Ord. Polygalece.

Trees or shrubs. Leaves coriaceous or sub-coriaceous, usually drying yellowish-
green. Sepals 5, nearly equal. Petah 5 or 4, the inferior keeled, not crested. Samens
8, distinct, variously attached to the base of the petals, or hypogynous. Ovary stipitate,
1-celled, often surrounded by a hypogynous disc; style more or less filiform, ovules
various in insertion and number. Fruit 1-cdled, 1-seeded, indehiscent. Seeds exalbumi-
nous, cstrophiolate.

PLATE 160.

XANTHOPHYLLUM AINUMAMCUM, King in Journ. As. Soc. Bengal, for 1890, pt.., 2, p. 135.

A tree 20 to 30 feet high, glabrous except the inflorescence, branches dark brown.
Leaves thinly coriaceous, drying a pale greenish passing into brown, elliptic to elliptic-
oblong, rarely subobovate, sub-acute, the base cuneate; upper surface smooth,
shining, the lower dull and pale, both minutely reticulate; main nerves 7 to 8 pairs,
slightly prominent; length 3 to 4 in., breadth 1"2i to 1-75 in.; petiole -3 to '4 in.
Flowers '3 in. long, their pedicels about as long. Panicles extra-axillary or terminal,
15 to 3 in. long, lax, few-branched, slender. Sepals ovate to rotund, pubescent, edges
ciliolate. Petals broadly ovate, glabrous, keel pubescent. Filaments flat and pubescent
at the base, otherwise cylindric and glabrous. Ovary elongate-ovoid, glabrous, 4-ovuled,
taporing into the rather flat, pubescent style; disc corrugated, glabrous. Fruit
;‘Iobose, '5 in. in diam., smooth; pericarp thin, crustaceous.

Andaman Islands; Heifer, Kurz, King's Collector. Burma, Kurz.

This is not unlike X. Griffithii in its leives; but it dffers in its glabrous ovary and fruit.
PLATE 160. Xanthophyllum Andamanicum, King. 1, flowering branch; 2, ripe fruit: of natural size; 3, flower
dissected; 4, sameDS; 6, pistil: much enlarged.

PLATE 161.

XANTHOPHYLLUM WRAYI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 138.

A shrub 3 to 8 fest high, the young branches minutely tomentose. Leaves sub-
coriaceous, drying a pale yellowish-green, elliptic to oblong, more or less acuminate,
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the base rounded or nanowed; upper surface shining; lower slightly dull, pale and
« ,tJv reticulate- the main nerves 8 to 13 pair*, promlnent formlng arches
fZ3 ; V ‘X rlegh 6 t, 12 in, bresdh «5 to 45 in, peioe -3 to O

co.  Flowers -35 in. long their ?mlgs*mgég than the calyx in termlnal or a/>QII ay

small anicle
Tac, me§  oF po lous. i»dN» with an oblong or rotund concave obtuse limb, puberu-

ovaIe blunt, P'* TMETM _ " tte lower halfy and with @ long claw. FUamenU
|OUS m the upde AN ary Qu - Habrous stalks densely Tillous> 4"0VU|ed; the

PP A E F S U <» A1 » in dian, when yoon, sgicsous when

diss

and verr ‘
*CSS§;"-N N e

n T Jfiwe Korth but is distinguished from that species by its sericeous ovary
This is not unlike A J,_ ' fruit t" g resembles X Pakmbamcum and P. wrynawm; but it diff,rg

IF . Kin" 1 flowering branch; 2, ripe fruit; 3, seeds: of natural size; 4,flower:
Prate 157 xanheiiui (E\yp ~end attached; 7. petal with two stamens atuched; 8, petal with single

enlarged; 8, Al odd Pe‘; due: W wtor~rf; 10, .Umeas: «rjr mugh erjarggyl
stamen attac™ |3 pistil an

PLATE 162.

XANTHOPHVLLUM KUNSTLERI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 139.

. *0 to 80 feet high; the branchlets robust, dark brown, sub-glaucous.

A glabrous ‘leel> , it A yeno™isli green tinge when dry) elliptic to elliptic-oblong,
Leaves large, € ° "' A% A sudden]y acuminate, the edges (when dry) undulate, the
the apex very stex £ .owed to the stout petiole; both surfaces shining; man nervea

base rounded or tbf; tI” prominent beneath as are the secondary nerves and reticula-
sub-horizontel, "8 ti§ »mE | AN N NN "1 N mo 0 2 ANN NN
thI’]S Iength 40 to 11 in . NANR ]ezs than ha:f as long as> Qr -@ terminal few_

shortly pedrcellate |I‘l axlllar" J NN Afl& AN unequal> ovate-rotund)
branched qoreadmg" pam‘?:s ’l‘ommrminutew tomentose on both surfaces; the edges thin,
fleshy, thickened dong" éa 'brous except the pubescent sagittate concave keel. Fila-
ciliolate. Petak obion®->"", NVelling above the base, attached to the base of the petals.

ments with @ pubescen i’mse pary almost Sesile, surrounded by a shallow wavy fleshy

Anthersbe“”’ejfo""otvA tomentose, 4-ovulate; style conical, slightly curved, pubescent,

disc, ovoid, groov Iyoung), deciduously tomentose; pericarp thick, spongy, the

.Fruit globose, ‘t>am

calyxpperlj“*‘::ti w eevations, not common. Penang, Government HiH, King's Collector.
ora

.Curtis, No! 1590.

f fh* are uuited to the base of the petals in an unequal way, three being attached to
The stamens of ~—is '€, , h ateral petals while two petals have no stamens attached to them,
the odd petal, one to two on

h Hum Kunstkrl K|ng 1, flowerlngbranch 2, Iargeleaf 3, young fruit; 4, seed : of natural

~ diam.

PLATB 162. Xanthophy u* . T " same” side yje the 3 stamens Dbe&D” removed from both ;
B A fi odd p@tﬂ/» |rc/uv r|’\ N
*:«,» 5, flower: enlarged; ° f - _waP; » two stamens; 10, pistil and ovary: /m»cA enlarged.

8, lateral petal with one otanlen attached.
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PLATE 163.

XANTHOPHYLLUM SCORTECHINII, King in Journ. As. Soc. Bengd, for 1890, pt 2, p. 140.
A glabrous tree 25 to 30 feet high. Leaves thinly coriaceous, drying brown, ovate,
obtusely acuminate, the base more or less cuneate, shining on both surfaces, nerves
3 pairs, sub-erect, not prominent; length 2 to 225 in., breadth 1 to I*3& in., petiole
'35 in. Flowers handsome, 70 in. long, their pedicels 35 in. Racemes axillary, solitary
1 to 15 in. long, few-flowered. Sepals fleshy, glabrous with ciliolate edges; the three
outer ovate blunt, the two inner rotund. Petals obovate to elliptic, clawed, glabrescent,
the ked puberulous. Filaments as long as the petas, flat; anthers short, ovate. Ovary
shortly stalked, elongated-ovoid, glabrous, 6-ovuled; style little curved, glabrous; stigma
capitate; disc smdl, annular, glabrous. Ripe fruit, globular, sub-glabrous, about 2 in. in
diam.; pericarp thick, hard.

Perak. Scortechinii, No. 2079; Wray No. 4028. Penang, Curtis, No. 2407.

PLATE 163. Xauthophyllum Scortechinii, King. 1, flowery branch; 2, fruit: of natural size; 3, flower, its parts
separated; 4, anthers with upper pare of filament; 5, ovary stjle and stigma: enlarged.

PLATE 164.

XANTHOPHYLLUM PULCHRUM, King in Journ. As. Soc. Bengd, for 1890, pt. 2, p. 141.

A glabrous shrub or smal tree, the young branches rather robust, the bark very pale.
Leaves coriaceous, shortly petiolate, elliptic, acute or very shortly and bluntly acuminate,
the edges recurved when dry, base rounded or minutely cordate; upper surface shining;
lower dull, pale yellow, glaucous, the 56 pairs of nerves and the fine reticulations promi-
nent; length 4 to 8 in., breadth 225 to 35 in.; petiole *tout, '2 in. Flowers -6 in. lon®-
on short thick pedlcels, in dense, solitary, aX|IIary, rufous-tomentose racemes hdf as Iong
as the leaves or less; bracts broadly ovate, concave, deciduous, coloured. Sepals nearly
equal, ovate-rotund, fleshy, concave, sub-glabrous or puberulous, coloured, the edges thin.
Petals oblong, blunt, glabrous except the pubescent keel. Filaments broad, flat, puberulous,
al except one or two inserted in the disc: anthers bearded at the base. Ovary ovoid,
pointed, tomentose, surrounded by a thin, rather deep, glabrous disc; style glabrescent,

dightly curved; ovules 12. Fruit globose, '75 in. in diam., minutely tomentose when
ripe, pericarp thin
- Perak: rather common. A handsome bush or tree] et with yellowish flowers tinged
with pink,

ILATB 164. Xanthophyllum pulchrum, King. 1, flowering branch; 2, ripe fruit; 3 seeds: ofnatural size; 4, sepal;

6, keel; 6, petal; 7, petals with one stamen attached; 8, seven stamens attached to the disc: enlarged; 9, stamen!
much enlaryed.

PLATE 165.

CEATOXYLON MAINGAYI, Dyer in Hook. fil. Fl. Br. Ind. | 258.
Nat. Ord. llypericinece.
A tree 30 feet high, all parts glabrous, youug branches with pale brown, ridged

bark. Leaves thinly coriaceous, €lliptic, acute at apex and base; both surfaces shining,
the lower paler; main nerves obscure, about 6 pairs; length 2 to 35 in., breadth 1 to
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5 in., petiole '25 in. Cymes axillary, or from above the scars of falen leaves, few-
flowered. Flowers'5 to '7 in. long, their pedices -25 in. Sepals oblong, slightly unequal.
Petals obovate-eliptic, obtuse, clawed, veined, the basal scde acute, stamens in three
phalanges. Styles 3, longer than the stamens, united below, stigmas capitate. Capsule -5
in. long, narrowly cylindric. Seeds -25 in. long, with oblong unilateral wing. * King in
Jo'ura. As. Soc. Bengadl, for 1890, pt. 2, p. 145.

Penang; Maingay.
Apparently an unoommon treg, snce only Maingay hes as yet cdlledted it.

PLATE 1«3 Cratoxfa* Moingayi, Dyer. 1, flowering, and 2, fruiting branch: of natural size; 3, flower dissected:
enlarged; i and 6, phalanges of stameas; 6, anthers; 7, pistils: much enlarged.

GAECINIA, Linn.
Nat. Ord. Gutti/erce.

Trees usuyjihy &'ow }u(ce Leaves gvergreen, cgrlacegus, very rarely stipylate.

ld L polygamous<

cle

Flowers sohtary, IaSC|<T1r" A IMALE Fu> . Stamens oo free, or collected into aring, -
decuswte.. Petds 4-o, ical 45" lobed ma$ often surrounding a rudimentary ovary;
or an entire , Iobose" oijorn A flints, 2-rarely 4-celled, adnate or peltate,

anthers agn” R po1/e\ N civeumscissle. FEMALE ok HERMAPHRODITE FL. ; Staminodes

dehisci 9 ¥,r Csonnate '‘ovary 2.12-Celled; stigma sessile or sub-sessile, peltate, entire

rce . .
8'1.°°| obe& smooth or tubercled; ovules solitary in each cell, attached to the inner

ang le of 'the cell. Berry with a coriaceous rind. Seeds with a pulpy aril.

PLATE 166.

GARCIHU omaca, King in Journ. As. Soc. Bgngal, for 1890, pL 2 p. 160.

40 to 60 feet high; the branchiefcs (when dry) dull dirty yellow, striato. Leaves

A tree - 8 aCh“’end the apex more or less acuminate, the base cuneateg)

oblong, narrowe,. bl - shinin" ’ lower surface opague, whitish; the rather numerous

upper  surface y NN AN A AN AN e midrib bold  aud
. CT o8

nearly honzontdi ne; ANNAA N AN NN Ny N etiole c6 (N mu

minent on bc}h' TR A A pedicelled, 2- to 3floweed, ebracteolate, termina or axillary

75 in. in d’\"\I in., annulated sepals £, ovate, concave, thin, veined; petals 4, similar

cymes, P@‘ﬁ_c‘@,_“* & " largel; Stamens numerous, on a singllee coave, flesty receptatle;

2\ d ressed-globular, with circumscissle dehiscence; rudimentary stigma O.

anthers sesslo,- "Pl terminal: sepals more coriaceous than those of the male flower;

Female ™S S°"ry’\cyl ndric; stigma convex, smooth, the edge irregularly subcrenate.

saminodes 07 A i‘ N ovate-globose, dlightly mammillate, crowned by the broad liat

NN

Fruit sol“"""'hag 4 brad shaNow rounded lobes; the sepas rounded, cartilaginous, per-
stlgma whic- ’\’\’\ NN A thJ@,Ktaceoug See(]s severa, ovoid, flattened

dn
'ssn. &M
Perak; King's Collector, Scortechmx.

ANN EOT. Box. GAKD. CALC, VOL. V.



141 ANNALS OF KOYAL BOTANIC GAEDEN, CALCUTTA.

Distinguished by its leaves opague and whitish beneath and with faint sub-horizontal nerves. In
fruit this resembles G. Penangiana; but it has a very different stigma

PLATE 166. GarcUia opaa, Kin*. 1, branch with male flowers, 2, female flover; 3, ripe fnit: of natural
size; J, male flower dissected; 5, single stamen: enlarged.

PLATE 167.
GARCINIA KUNSTLEEI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p 165

A shrub, 6 to 8 (rarely 15) feet high; the young branches dark-coloured, not-angled.
leaves membranous, oblanceolate to narrowly ovate-lanceolate, shortly but sharply "acu-
minate, the base much narrowed; smooth on both surfaces, the lower rather pale;

“nerves indistinct, spreading, 9 to 13 pairs, some of the intermediate almost as distinct
as the primary; length 35 to 5 in., breadth 1-15 to 8 in., patiole -35 to -6 in. Male
flowers about -15 in. in diam., in smdl axillary or terminal fascicles of 3 to 6. Sepals 4
ovate-orbicular, membranous, concave. Petals 4, broadly ovate, blunt, fleshy, concave
Samens about 35, forming a convex mass; the anthers transversely flattened, 4-cellod
the connective broad; rudimentary pistii 0. Female flowers solitary; sepals 4,'orbicular’
membranous, veined. Petals 0. Staminodes 4, with filaments haf as W as thé
ovary, and flat square heads. Ovary thick, cyliniric, vertically groovei; tHe stigma
convex, with large prominent black-tipped conical papillae, and with about 10 ineon-
spicuous lobes.  Fruit orange-yelow, dspressed, sub-globose, about 1-25 |n in diam '
smooth, the sepals persistent at its base for some time. -

Perak, at low elevations, common: King's Collector, Scortechini, Wray.
This is dlied to the Bumese Q. linoceiroides, T. Anders; but has smdler flowers, fever damens

and more oouminate leaves. stamens
PLATE 167. Garcinia Kunstleri, King. 1, twig with male flowers, 2, ripe frU|t of nntu 7 ' o]
4, two petals; 5, two bepals, 6, staminal column: enlarged. « o amMlUAaze 3 male flower.
PLATE 168.

- GARCINIA. WRAYI, King in Journ. As. Soc. Bengal, f;, 1890 vt 9

A smdl spreading tree; young branches very dender, dirty yellow L
coriaceous, ovate or elliptic, the apex produced into a long sub smH,, i+ ' ex"** thinly
cuneate; upper surface shining, the lower dull, pale; nemi T A
«05 in. apart, invisble on the upper and faint on the lower surfl " %~ hmipgg)
length 2 to 25 in, of which the apicd tail is sometimes as much T-rT" ’\G”,dTy
to 12 in.; petiole -2 in. Male flowers -25 in. indiam in rh4 7 "7 M Preadin «8
of 2 or 3. buds globose, pedicdls -15 in. perianth Tefleed | i T " A A
than haf as large as the inner pair, al orbicular sub-coriacdous Zt ? T v seow
orbicular, blunt, with a thickened spot near the base covez™™* Ceoncave: frx &
stamens numerous, on both surfaces of 4 fleshy processes- g th 5 ¢ gamens m bud :
the connective rather thick, 2-celled, dehiscence vertical'- T; 1’\’\ globular_oblongs,
sub-lobulate, convex. Female flowers axillary, solitary o/'IS' WYL | ahndricy stiama
*epah 4, orbicular, thin, concave, about the same size as tl =~ 0 . L@ A Dmles;

18 ;
nor petals quite covering the stigma in bud- petals 4 ™w i pelis and neither sepals
J ' orbicular, concave, with a coloured

*u(ytﬂe N
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thickened spot near the base, staminodes none; ovary cylindric; stigma hemispheric,
smooth, entire, enveloping the upper part of the ovary, ultimately becoming discoid

and slightly depressed in the middle. Young fruit cyliudric, crowned by the stigma
which has become flattened.
Perak; on Ulu Batang Padang and on Gunong Batu Pateh, at elevations bf 4.500

feet and upwards. Wray, Nos. 267, 362, 1527; Scortechini, No. 3236.

| have not seen ripe fruit of this, but (judging from the appearance of a young one) it is probably

ovdif: In its leave3, this species rather resembles 0. merguensis and G. rodrala.

PLATE 163. Garcinia Wrayi, King. 1, branch with male flowers, 2, branch with very yourfg fruit: of natural,
size; 3, male flower with the petals and rudimentary stigma removed; 4, petal of male flower; 5 & 6, two groups of
stamens; 7, front of a stamen; 8, back of same; 9, rudimentary stigma of male flower; 10 & 11, petals of feroal,,

fluwer; 13, stigmaand ovary of female flower : enlarged.

PLATE 1609.

GARCINIA ANDAMANICA, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 170.

A tree from 20 to 40 feet high; young branches 4-angled, pubescent. Leaves

elongate-ovate, often inequilateral, sub-acute; the base broad, rounded or slightly cordate;
both surfaces glabrous, shining; man nerves 14 to 16 pairs, rather prominent; length
8 to 11 in., breadth 4 to 5-5; petiole '5 in., stout. Male flowers about -3 in. in diam.,
in short dense axillary ascicles from short wart-like branches below the leaves. Sepals
5, sub-coriaceous, ovate-rotund, imbricate, pubescent externally. Petals 5, larger than
the sepals, thin, rotund, clawed, imbricate, puberulous. Stamens indefinite, in 5 thick
fleshy bundles; anthers minute, sub-globular, introrse. Bisk of 5 broad corrugated glands
much shorter than the bundles of stamens and altsrnating with them. Pigtil 0. Female
flower unknown. Fruit sub-globular or obliquely ovoid, smooth, bright yellow, 1 to I
in lon"- and -75 to I*2 in. in diam., shortly apiculate, tapering to the base; the 5-lobed
sterna"persistent for some time.  G. dulcis, Kurz (not of Roxb.), For. Flora Burma i, 92;

Piire FI‘ Forest Cochin-Chine, fasc. vi, p. vi, in part.
Andaman lslands; Heifer No. 872, Kurz, King's Collector, No. 224.

This speces Tves consdered hy Kurz to be identical with Xanth“chi.mns dulcis, Eoxb., a native of
the Moluccas culti/ated in the Botanic Garden, Calcutta It does not, however, agree with specimens
0HII T rnltlvatloQ there, nor with onburghs descnptmn Pierre (1 c) expresses his doubt as to the

mdentlty of the Andaman and Molucca plants: but he adopts Kurz s name for the latter. This species
is dosdy dlied to G. ViUersuma, Pierre, a common Cambodian plant. The leaves of the latter, as
shown in Pierre's figure (FI. Forest. Cochin-Ching, t. 21) have, however, more nerves; the flowers have
longer pedices, and the stamina bundles are longer and more dender than in this species; the lobes of
the°disk are adso narrower and longer.

Br. Ind. i, 269, as dlied

' This is the Heiferian plant referred to under G. Xant/wchymus m Fl.
to, but differing from, that species. There is a variety of this with the leaves shortly pubescent benoath.

169 Garcinia Andamanica, Kin*. J, brand with male flowers; 2, nearly ripe fruit; 3, section of the same;

Pfﬂfr 'tural size- 5 male flower opened up; 6, sepal; 7, petal; 8, the five fascicles of stamens, glands and
4, seeds: o/ na .19 a fasdcle of stamens with two of the glands of the disc at its base; 10, rudlmentm

ruduneotary ovary : envvfy*} »
ovary: much enlarged.

A.NN. ROY. BOX. GAUD. CALC, VOL. V.
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caLoPHYLLUMJ Linn. Nat. Ord. Gutti/erae.

Trees. Leaves opposite, shining, coriaceous, with innumerable parallel slender veins
at rioht angles to the midrib. Flowers polygamous, in numerous axillary or terminal

panicles.' Sepals and petals 4-12, imbricate in 2-3 series. Stamens very many, filaments

filiform, often flexuous, free or connate below; anthers erect, 2-celled, dehiscence vertical-
Ovary 1-celed, style slender, stigma peltate; ovule solitary, erect.

Drupe with a crusta-
ceous putamen.

Seed erect, ovoid or globose; testa thin, or thick and spongy.

PLATE 170.
CALOPHYLLUM PRAINIANUM, King in Journ. Aa Soc. Bengal, for 1890, pt. 2, p. 175.

A glabrous tree 40 to 60 feet high; the youngest branchlets "polished, terete,
yellowish, leaves thinly coriaceous, elliptic-oblong, shortly sub-abruptly and obtusely
acuminate, narrowed in the lower third to the short petiole; the nerves rather distinct
on both surfaces; lower surface paler than upper, both shining; the edge pale yellow,
very dlightly thickened: length 2-5 to 4 in., breadth 1 to 5 in., petiole 2-5 to 4 in.
Racemes"solitary, axillary, rarely supra-axillary, about 1-5 in. long, ebracteate, lax, few-
flowered. Flowers -25 in. in diam.; pedicels slender, -25 in., the upper rather longer.
Sepals 4; the outer pair orbicular, concave, puberulous externally; the inner pair larger,
imbricate, orbicular-oblong, glabrous. Petals 0. Ovary ovoid, stigma very broad. Fruit
sub-spherical, -4 in. in diam., pericarp thin.
Perak; King's Collector, Nos. 5366 and 7243.

Very like C. pukherimum, but with globular fruit; also like C. Tet/sminmi, but the nervation of
the leaves in that species is unusually oblique for the genus, whereas in this the nerves are almost
horizontal.

PtATE 170 Calophyllum Prainianum, King. 1, flowering branch; 2, fruiting branch: of natural size; 3 and 4,

outer sepals; 6 and 6, inner sepals; 7, andro-gycoecium: enlarged; 8 and 9, stamens; 10, pistil; 11, tbe same showing
vertical section of ovary: much enlarged.

PLATE 171.

CALOPHYLLUM suBSESSILE, King n. sp.

A glabrous tree 60 to 80 feet high ; the young branches 4-angled, shining. Leaves
coriaceous, elliptic-oblong, entire, the apex obtuse or emarginate, the base® minutely
cordate, both surfaces shining, the edge slightly revolute when dry ; length 3-5 to G in.,
breadth 1-75 to 2-5 in., petiole only about -1 in. long. Racemes solitary, few-flowered;
bracts small, ovate, deciduous, distichous. Flowers -5 in. in diam.,
pedicels slender, longer than the flowers. Sepals rotund, concave, the petals similar

but more membranous. Ovary globose, striate, about as long as the cylindric style.
Fruit globular, minutely pubescent, 1 in. or more in diam.

Perak : King's Collector Nos. 6577, 7311.

greenish-white;

P UM 171. Calophyllum sulsesiile, Kin,". 1, flowering branch ; 2, ripe fruit: of natural size, 3,

andro- i P
4, sepal; 6, petal: slightly enlarged; 6, ovary and style; 7, anthers: much enlarged. gynecium
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PLATE 172.
KAYEA, Wall. Nat. Ord. Guttifcrce.

Trees. Leaves opposite, sub-coriaceous. Flowers hermaphrodite, either kroe a d
solitary, or smal and paniculate. Sepals and petals 4 each, imbricate. Stamens numerous-
filaments dender, free or connate at the base ; anthers smal, sub-globose 2-cdlcd "*/
vertical dehiscence. Ovary l-cdled; style dender, stigma acutely 4fid ; ovules 4 er e
Frwtsubdrupaceous fleshy, indehiscent, 1-4-seeded.  Seeds thick, testa thin and crustaceous

Frs

KAYEA GKANDIS King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 182

A glabrous tree, 40 to 80 feet high. Leaveslarge, thinly coriaceous, oblong to elliptic-
oblong, sub-acute, the edges revolute (when dry), dightly narrowed towards the rourided*
or sub-acute base; both surfaces rather dull (when dry), the 20 to 30 pairs of main nerves

the secondary nerves also prominent; length 9 to 18 in
breadth 3 to 45 in.; petiole -4 to '75 in., smooth. Flowers globose in bud, pedicelleél‘

in short few-flowered axillary cymes crowded in the axils of the leaves, rarely solitary'
about 1 in. in diam. when expanded ; pedicels about *5 in. Sepals unequal, rotund thé
outer concave, very coriaceous ; the inner thin, not larger than the outer. Petals eII’iptic-
oblong, acute, larger than the sepals (-5 in. long or more). Ripe fruit turbinate, 2 to 2-5
in. in diam. and 125 in. long, the epicarp leathery, completely enveloped by the

persistent, thickened, outer sepals.
Maacca ; Maingay (Kew Distrib. 178), Cantlay No. 2354. Perak, Klngs CoIIector

sub-horizontal, prominent,

Ncs. 3897, 7294, 7340, |
i it The

A very fine spedies ; at once digtinguished by its large leaves and depressed turbinate fruit
fruit, and probably the whole plant, abounds in yellow juice. According to M. Cantley the wood sinks

in woter.
i i i it . of natural si-e ¢

PLATE 172. Kayea grandis, King. I, flowering branch; 2, ripe fruit; 3, section of ripe fruit
6 and 7, petals;, 8, stamens, 9, pistils: dightly enlarged; 101, stamens much

4, outer sepal; 5, inner sepal;
enlarged.
PLATE 173.

KAYEA KUNSTLERI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 182

A glabrous tree 30 to 50 feet high; the branchlets brownish, striate, not tuberculate-

Leaves thinly coriaceous, elliptic-lanceolate, acuminate, sub-undulate, the base much narrowed
to the petiole ; both surfaces rather dull (when dry) with a few scattered opaque black dots .
in., breadth 1 to 2-25 in

the lower pale, Bub-glaucescent (when dry) ; length 4 to 6 in.,
. the

petiole '25 in. to -4 in., rugose; nerves 12 to 20 pairs, unequal, slightly prominent
lower horizontal, the upper slightly curving upwards. Flower solitary or in clusters of 3 or
4 axillary or terminal, '75 to 15 in. diam., on a very short smooth pedicel, bracts at its
base Iineér-wbulate; bud globose, smooth. Sepals unequal asin K. nervosa. Petals oblong-
acuminate, '75 to 1 in. long. Ripe fruit ovoid, gradually narrowing into a short subulate

apical beak, 1 to 125 in. long. _
Curtis, No. 1419. Malacca,

Perak: King® Collector, Nos. 3301, 6850. Penang,

Maingay, No. 176.
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This is allied to K nervona, T. Anders! ; but it is readily distinguished from that by its smooth
branohlets, by the leaves much and gradually narrowed to both base and apex, and by the oblong-
acuminate petals. A shrubby form of this occurs in Penang (Curtis, Nos. 805, 1418), and in Perak
(King's Collector, No. 1345), in which all the parts are smaller and the leaves are less acuminate at
the apex, fand rounded instead of much attenuated at the base.

PLATE 173. Kayea Kanstleri, King. 1, flowering branch ; 2, pistil ; 3, fruit (immature) : of natural size;
4, flower, its parts separated : enlarged,; 5, stamens, much enlarged.

PLATE 174A.

e KAYEA MANII, King n. sp.

A glabrous tree. Young branches slender, polished, the bark pale brown (when
dry). Leaves coriaceous, narrowly oblong, tapering to each end, the apex acuminate,
the base acute; main nerves about 15 pairs, slightly prominent on the lower surface
when dry, curving, both surfaces shining ; length 5 to 7 in., breadth about 14 in.,
petiole *3 in. Racemes several from an axil, umbellate, 15 to 25 in. long, slender,
bracts (if any) deciduous. Flowers nearly "5 in. in diarn.,, on slender pedicels -4 to
*6 in. long, Sepals ovate-orbicular, concave. Petals broadly ovate, concave, slightly
smaller than the sepals. Samens much longer than the petals, very numerous ; anthers
broadly ovate. Pistil longer than the stamans. Ovary conical, sub-compressel, boldly
ridged, glabrous, tapering into the cylindric style. Sigma with three linear lobes. Unripe
fruit Cbmpressed; the style persistent, enveloped in the accrescent sepals. Mesua
Sngaporeana, Wall. Cat. No. 4836. _

Singapore : Wallich, Andaman Islands. Mr. E. H. Man.

The Andamans specimens agree perfectly with Wallick's No. 4836, which had been erroneoudy
referred to Kayea racemosa, Planch, by tho late Dr. T. Anderson in Hooker's Flora of British
India—a reduction, however, not sanctioned by the authors oE that species This species is a perfectly
diginct one; and | dedicate it to Mr. E. H. Alan, ClE, o the Andamans Commisson, a gentleman
who has given much willing help in the exploration of the dense forests of these magnificent idands.

PLATE 174A. Kayea Manii, King. 1, flowering branch ; 2, young fruit: of natural size>. 3, sepal; 4, petd ;
6, andro-gyncecium, opened out; 6, stamens; 7, pistil with vertical section of ovary: enlarged. ’

PLATE 174B.
KAYEA CURTISII, King n. sp.

A tree, dl parta glabrous; the young branches thin, polished, dark-coloured when
dry. Leaves thickly coriaceous, narrowly elliptic-oblong, tapering to each end’ the
apex acute or acuminate, the base acute; main nerves 15 to 17 pairs, spreading, rather
prominent beneath when dry; both surfaces smooth, the lower shining and paler;
length 2-5 to 35 in., breadth -75 to 1 in., petioles -2 to -3 in. Flowers"solitary, lesf-
opposed, -75 in. in diam., on pedicels -2 in. long. Sepals broadly ovate-elliptic. Petals
slightly smaller than the sepas, obovate elliptic, shortly asumiuate. Samen numerous,
longer than the corolla; anthers reniform with broad central connective. Pultil Ionger
than the stamens the ovary ovoid-conic, taparing into the curved cylindric style.
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Sigma with 4 linear teeth. Unripe fruit ovoid, apiculate, haf-enveloped by the accrescent

sepals.
Penang: Curtis; Nos. 748 and 805.

PLATE 174B. Kayea Curtisii, King. 1, flowering twig; 2, twig with young fruit: of natural s>ze" 3, flower;
4, sepal; 5and 6, petals; 7, stamens; 8, pistil; 9, section of ovary: enlarged.

PLATE 175.

TFRNSTRGBMIA SCORTECHINIT, King in Journ. As. Soc. Bengd, for 1890, pt. 2, p. 193.

Nat. Ord. Ternstrcemiaccce.

A tree, 20 to 40 fegt high; young branches with pale brownish-grey bark, striate
when dry. Loaves coriaceous, verticellate, drying of a pae green, oblanceolate, the apex
shortly abruptly and rather bluntly acuminate, narrowed from a&bove the middle to the
rather stout short petiole, edges entire, under surface rather pale; midrib distinct on
both surfaces, nerves visble on neither; length 3 to 5 in., breadth 1*25 to nearly 2 in.;
petiole "1 to '5. Flowers dioecious, "6 to "8 in. in diam., pedunculate, axillary, solitary or
in fascicles of 2 to 6; peduncles dender, compressed, 1 to 5 in. long; the 2 bracteoles
about -2 in. bedow the cayx, minute, fugacious. Sepals subequal, fleshy with thin edges,
rotund. Petals much larger than the sepals, orbicular to reniform, clawed. Stamens in
the mae very numerous;, anthers sub-sessile, the connective broad, bearing the 2 cdls
on its edges and produced above them into a broad short truncate process; rudimentary
ovary flattish, without stigma. Female flowers like the maes but with fewer stamens;
ovary hemispheric, imperfectly 2-celled; stigmas 2, sub-sessile, flat, foliaceous, each
divided into 3 or 4 lobes with thick corrugated edges. Fruit a dry ovoid berry with
coriaceous dark-coloured opicarp, 75 in. long, and "6 in. in diam., subtended by the
leathery calyx. Seeds 2, large, broad, horse-shoe-shaped, flattish, & in. long.

Perak, at low elevations;, Scortechini, King's Collector.

A vay didinct gades with amdler flowers than the other goedes of the genus

PLATE 175. Ternstrcemia Scortechinii, Xing. 1, flowering branch; 2, ripe fruits: of natural size; 3, andrcecium
4, petal; 5, two anthers; 6, young fruit; 7, young seed: enlarged.

PLATE 176.

ACTINIDIA MIQUELU, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 196.
Nat. Ord. Ternstmmiacece.

Slender, scandent, 30 to 60 feet long; young branches cylindric, striate,
glabrous, dark-coloured. Leaves membranous, ovate, sub-acuminate to sab-rotund,
mucronate, minutely glandular-dentate, the base rounded or dightly cordate; upper
surface glabrous, rigid, the nerves and midrib minutely pubescent; lower surface pale
brown when dry, minutely but densely tomentose; nerves about 5 or 6 pairs, the lower
spreading, the upper sub-erect, prominent berieath as are the midrib and transverse
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veins; length 3 to 4 in., breadth 2-5 to 35 in.; petiole 1:25 to 5 in., dender. Cymes
axillary, dichotornous, spreading, rusty-tomentose, on dender ebracteate peduncles 1*25
in. long which lengthen to 3 in. in fruit. Flowers numerous, dioecious, "5 in. in diam.;
pedicds -3 to '4 in. long. Sepals 5, thick, ovate, blunt, densely rusty-tomentose exter-
nally. Petals 5, larger than the sepals, membranous, oblong-obovate, blunt. Stamens in
the males very numerous, glabrous; the anthers broadly oblong, blunt, deeply cordate at
the base; filaments slender. Ovary in the maes absent or rudimentary, densely pilose,
and with several rudimentary styles. Female flowers unknown. Fruit ovoid, -75 in. lon?,
and -5 in. in diam., baccate, smooth, pulpy, subtended by the persistent cayx and
crowned by the remains of 15 to 20 filiform styles. Seeds numerous, shining,” brown,
less than 'l in. long, ovoid, sub-compressed, pitted and with severa longitudinal
rooves. Kadsura pubescens, Miqg, Fl. Ind. Bat. Suppl. 620.

Perak; on trees, at elevations of 3,500 to 4,000 feet, King's Collector, Nos. 5487 and
8789. Distrib.—Eastern Sumatra.

| have carefully examined a type specimen of Miquel'3 Kadsura pubescens f-om Sumatra named by
the author's own hand; and there is no doubt whatever that it is an Actinklia and not a Kadsura; nor
is there any that it is identica with the above quote! numbers of the Calcutta collector from Perak.
Hiquel is quite wrong in describing his plant as having 3 sepas and 6 petals, there being 5 in each
whorl.

PLATE 176. Actinidia Miquelii, King. ], fruiting branch; 2, cymo with young fruit: of natural size
3, stamens, 4, sepal; 5, petal; b, stamens; 7, ovary; 8, styles: enlarged.

PLATE 177.

PYREXAEIA KUNSTLEEI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 200.
Nat. Ord. Tcrnstroemiaccce.

A tree 15 to 30 feet high; al parts glabrous except the very apices of the branches
the youngest leaf-buds, and the flowers. Leaves dliptic, or éliptic-oblong to oblon°--oblar’
ceolate, mostly acuminate, faintly serrate in the upper three-fourths,; the base entire® acute
both surfaces, but especialy the lower, much pustulate when dry; the lower brown thé
upper greenish; midrib and 6 to 8 pairs of erecto-patent main nerves rather promment
below, the latter interarching far from the edge; length 5 to 7 in., breadth 18 to 2-5 in
petiole '3 to -4 in. Flowers '6 to -75 in. in diam., on peduncles -1 in. long; bracteole’
2, opposite, broad, close to the calyx. Sepals 5, rotund, coriaceous, pubescent' externally.
Petals 5, larger than the sepals, rotund, glabrous, fleshy with thin edges, white, connate
at the base. Samens numerous; anthers broadly ovate, apiculate, 4 or 5 times as lon°-
as the dlightly flattened filaments, adnate to the base of the petals. Ovary ovoid-conic'®
ridged, adpressed-pubescent, 5-celled. Style short, cylindric, glabrous, 5-rid-ed Stigmas
small, acute, connivent. Fruit 1-25 to 15 in. long, and about as much in diam., broadly
ovoid, bluntly 5-ridged, pubescent. Seeds few, ovate, sub-compressed, -6 in. Ione '

Perak; at elevations of 500 to 2,000 feet. Kings Collector '

PLATE 177. Pynnaria Kunstleri, Kihg. 1, flowering branch, 2, flow,.,., 0] J . . .
5, section of rpe fruit; 6, seed; 7. section of seed: of natural j-_s 8anda T3l andow AntBCINm Ay POk k
and stamen,: enlarge 18, two stamens. nuck cnlarg;. mh okt onA 10 A wetdls 120 oty
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PLATE 178.

PYRENARIA WRAYI, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 201.

A bush; the young brauches pale, minutely adpressed-pubescent towards the apices as
are the leaf-buds. Leaves thinly coriaceous, oblong-oblanceolate, shortly acuminate, obscure*
ly cren ate- serrate to sub-entire; the base attenuate, entire; both surfaces glabrous the
lower yellowish-green, pustulate when dry, the upper greenish; midrib prominent
especialy beneath; main nerves 10 to 12 pairs, interarching “25 in. from the margi n rather
prominent beneath; length 6 to 10 in, breadth 1*7/5 to 3 in.; petiole '3 to *5 in. stout.
Flowers- 5 in. in diam., buds globose, peduncle very short, glabrous; bracteoles 3, E)roadly

ovate, connate just below the calyx. Sepals 6, increasing in size inwards, rotund, minuté-
ly pubescent externally. Petals 6, rotund, concave, thinner than the sepals, puberulous

externally with broad glabrous edges. Samens numerous; anthers broadly ovate, about
one-fourth as long as the filaments. Ovary shortly ovate-conic, with much white hair
5- or 6-celed. Syles 3, united for haf their length; stigmas vertically flattened. Ovuled
2 in each cell. Fruit sub-globular, bluntly 5-ridged, deciduously pubescent, 1-25 in. in
diam. Seeds ovoid, sub-compressed, smooth, -6 in. long, the hilum very large.

Perak, at low elevations, Wray, Scortechini.

Clody dlied to P. Kunstleri; but the leaves have many more naves, the flowers are 6-meraus with
only 3 gyles, and the fruit ia more globular than in that species

' PLATE 178 Pyrtnaria Wrayi, King. 1, twig with flower buds, 2, twig with ripe fruit; 3, transverse section
of ripe fruit; 4 & 5, seech: of natural size; 6, sepal; 7, petal; 8, stamens, 9, ovaries and styles: enlarged; 10 < |j

stamens: much enlarged,
PLATE 179A.

GOKDOXIA MAINGAYI, Dyer in Hook. fil. FI. Br. Ind. I, 291.
Nat. Ord. Ternstroemiaceoe.

A tree 30 to 40 feet high; young branches dender, with glabrous pale roughish
bark, pubescent towards the apices. Leaves coriaceous, broadly oblanceolate, shortly
and bluntly acuminate, obscurely serrulate in the upper two-thirds, the lower third
gradually attenuate, entire; both surfaces glabrous, the upper greenish, the lower
brownish when dry, the midrib bold and sparsely pubescent beneath; lateral nerves 6
pairs, indistinct; length 2:i to 3 in., breadth i to 4 in., petiole -25 in. Flowers sub-
sessile, -8 to 1 in. in diam., buds sub-globular; bracts sepals and petals forming a cone
all adpressed-sericeous externally except the glabrous edges; pedicels about -15 °in. Jon
Sepals and petals orbicular, blunt or retuse. Samens numerous; anthers ovoid; fiI‘aru%f'
iimch longer, slender. Ovary ovoid-conic, vertically ridged, adpressed-sericeous 4- *
5-celed. Syle single, angled. Stigmas 4 or 5, acute, connivent. Capsules 4-to e-ano-le®
woody, 1 to 1-25 long, -5 to -6 in diam., 4- or 5-celled, backs of valves flat. See’-d
in. long, of which three-fourths are wing. King in Journ. As. Soc. Bengal, for 1890

H

pt. 2, p. 204.
Malacca; Maingay, No. 192. Perak; Scortechini, Wray; at about 1000 feet.

PLATS 179A. Gorionia Maingayi, Dyer 1, flowering branch; 2, branch with ripe froit; 3, pets] ¢ 4 dome
5. pistil; 6, pistil, with section of ovary; 7 & 8, stamens. enlarged; 9, seed; of natural site. 1+ Samells;

ANX. ROT. BOT. GARD. OALC, VOL. V.
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PLATE 179B.

GORDOSIA IMBRICATA, King in Journ. As. Soc. Bengd, for 1890, pL 2, p. 204.

A tree? Young branches rather stout, glabrous, dark purplish-brown when dry.
Leaves coriaceous, oval-oblong, sometimes dlightly oblanceolate, the apex obtuse, slightly
emavginate, the edges thickened and dlightly recurved, quite entire or very faintly sub-
sqirulate; the base dightly narrowed, roundish ; both surfaces shining, the upper greenish ;
the lower dull, tinged with brown when dry, midrib bold; nerves about la pairs, thick
but inconspicuous; length I*¥/5 to 2*25 hi., breadth '9 tc 1*2%5 in.; petiole "15 in. stout.
Flowers only in the upper axils, about 1 in. in diam., axillary, solitary, sub-sessile; the
buds elongate-obovoid; the bracts numerous, closdy imbricate, passing into the sepals, all
orbicular and pubescent externally with broad scarious glabrous edges. Petals much
larger than the sepals, orbicular, densely and minutely pubescent externally, fleshy with
thin glabrous edges. Stamens numerous; anthers ovate, about one-fourth of the length of
the dender cylindric filaments. Ovary ovoid-conic, ridged, adpressed-pubescent, 5-celled.
Syle single, boldly 5-ridged; stigmas distinct, smal. Fruit dightly under 1 in. long,
'4 in. in diam., 5-angled, attpressed-pubescent, subtended by the elongate imbricate cup
formed by the sepds and bracts. Seeds -75 in. in length, of which one-hdf is wing.

Perak; Scortechini, No. 402b.

Father Scortechini's scanty gpedmas are aooompenied by no notes; but, from the goedes of llyme-
mphyUum growing on the branches of some of them, | condude that they were cdlledted prabsbly &
devaions of 4000 or 5000 fest. The remarkeble imbricate buds & once didinguish this gpedes

PLATE 179R Gordonia imbricuta, King. 1, branch with floiver and ripe fruit; 2, vertical section of a capsule;
3, seeds removed from capsule; 4, single seed: of natural size.

PLATE 180.

DIPTEROCARPUS KUFSTLEBI, King in Journ. As. Soc. Bengal, for 1890, pt. 2J », 87.

Nat. Ord, Dipterocarpcce.

A tree 80 to 120 feet high; young branches flattened, at first sparsely covered with
minute scurfy deciduous pubescence, ultimately glabrous, but aways with oblique tawny-
tomentose annuli. Buds narrowly cylindric, hoary-canescent. Leaves dliptic or sub-
rotund-elliptic, very shortly acuminate, the base rounded or sub-cuneate, the edwes
undulate or sub-cuneate, both surfaces glabrous; main nerves 15 to 18 pairs oinq?Je,
straight, prominent on the lower surface, length 7#5 to 11 in., breadth 4-5 'to 71n.
petiole 15 to 2 in. Racemes 6 to 8 in. long, often hifid, 4- to 6-flowered, glabrous!
Flowers 2*5 to 3 in. long, glaucous. Calyx-tube narrowly obconic, 5-winged. Petals Wheat
obtuse, glaucous. Fruit ovoid, an inch and ahdf or more long, with 5 wings about -25
in. wide: accrescent cayx-lobes oblong, obtuse, dightly narrowed towards the base,
glabrous, reticulate, 3-nerved, 6 or 7 in. long and about 5 i,. broad

Perak: King's Collector, Nos. 6638, 3798, 7508 and 7606.. )

Allied to D. grandifloms, Blanco; but with larger leaves smdler fruit and different buds  Allied
ds to D. Qriffitl.ii, Mig,, but with srdler frut and dfferet buds This gedes hes leaves like D.



DESCRIPTIONS OP NEW AND RAEE INDIAN PLANTS. 149

trincrvis, Bl. and D. returns, Bl.; but it differs from these in having winged fruit: it aso resembles D.

Dfferig Pierre, which, however, has longer leaves with hairy petioles and more narrowly-winged fruit.

PLATE 180. Blpterocarpus Kunstleri, King, 1, leaf and ripe fruit; 2, two flowers from which the petals and
stamens have fallen: of natural size,

VATICA, Linn.

Large or moderately sized resinous trees. Leaves coriaceous, entire, feather-veined
and finely reticulate; stipules smal, fugacious or inconspicuous. Flowers in axillary and
terminal panicles, usually tomentose before expansion. Calyx-tube short, free, or adnate
to the base of the ovary; segments somewhat acute, imbricate, then sub-valvate. Samens
15; anthers oblong, external valves larger, connective apiculate. Ovary 3-celled; style
short, subulate, or apex clavate or capitate; stigma entire or 3-toothed ; ovules 2 in each
cell. Fruit leathery, indehiscent, 1-seeded, surrounded by and sometimes partly adnate
to the accrescent, membranous, nerved and reticulate calyx-lobes, two of which expand
into narrow wings 2 or 3 in. Jong, the other three being much smaller. Cotyledons

fleshy.
DISTRIB.—Tropical Asia and chiefly Malaya; species about 10.

PLATE 181

VATICA PELUKENS'S King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 103.
Nat. Ord. Dipterocarpece.

A tree 60 to 80 feet high; young branches dender, deciduously scurfily stellate-
pubescent, the bark luther pale. Leaves thinly coriaceous, oblong-lanceolate, or oblan-
ceolate, more or less bluntly acuminate, sometimes caudate, the base cuneate; both
surfaces glabrous, the midrib on the upper puberulous; main nerves 8 to 12 pairs,
rather prominent beneath; length 3 to 4 in., breadth '8 to 13 in., petiole -4 to
*5 in. Panicles axillary and extra-axillary, cymose, crowded near the ends of the
branches, 1 to 2 in. long, minutely pae tomentose as are the ovate-lanceolate
calyx-lobes. Flowers-4 in. long. Petals narrowly oblong, obtuse, glabrous. Samens 15,
anthers ovate and slightly apiculate. Ovary minutely tomentose; stigma conical. Ripe
fruit *3 in. in diam., globose; the style persistent, minutely tomentose, quite free from
the calyx; the two accrescent calyx-lobes oblong-oblanceolate, obtuse, obscurely 5-nerved,
2-75 in. long and *75 in. broad; minor lobes unequal, lanceolate-acuminate, the

largest about '85 in. long.
Perak: King's Collector, Wray; a common tree. Pangkore: Curtis.

The nearest dly of thisis Vatica Bvitamensis, Benth. and Hook.; but that has rather larger and
more coriaceous leaves which are perfectly glabrous; larger flowers with petas scady externaly and
a more scurfy infloresceuoe; moreover, the whole of the accrescent calyx-lobes of its fruit are more

coriaceous and the minor lobes are blunter.
PLATE 181. Vatica PeraJcensils King. 1, flowering branch; 2 and 3, ripe fruits with their wings; 4, ripe fruit wijh

all the calyx-lobes removed: of natural size; 5, calyx opened up; ba, petal; dightly enlarged; 6, etamens, 7,
pistils with vertical section of ovary: much enlarged.

ANN. EQOY. BOT. GARD. OALC, YOU V.
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PLATE 182A.

VATICA NIENS, King in Journ. As. Soc Bengal, for 1893, pt 2, p. 104.

A tree 40 to 50 feet high: young branches and petioles densely covered with -
coarse deciduous scaly stellate tomentum, ultimately cinereous. Leaves coriaceous,
narrowly oblong, slightly and bluntly acuminate, slightly narrowtd to the rounded
base; both surfaces, but especially the upper, shining glabrous, finely reticulate, the
base on the lower sparsely scaly-tomentose when young; main nerves 18 to 20 pairs,
spreading, prominent on the lower surface: length 7 to 10 in., greatest breadth 2 in.;
petiole 5 in., stout. Ripe fruit sub-globular, crowned by the persistent style, -5 in.
in diam., adnate for half its leugth to the calyx; the two large wings of the calyx
oblong, slightly oblanceolate, obtuse, 25 to 3 in. long and "8 to "9 in. broad the
3 shorter wings ovate-acuminate, “8 in. long; al boldly 5-nerved and shining ’

Penang: Curtis, No. 1401. "

This fine goedies is known only by Mr. Curtis impefect goecimens. It is very didinct, being
a once recognissble amongst the Indian species of Vatica by the Sze of its leaves and cayx-wings. i

PLATE i82A. Vataca nitens, Kiog. 1, fruiting branch; 2, fruit with the calyx-lobes removed: of natural size.
PLATE 182B.

VATICA LowiIl, King in Journ. As. Soc. Bengal, for 1893. pt. 2, p. 103.

A tree 60 to 80 feet high: young branches, petioles, inflorescence and calyx
densely rusty scurfy-tomentose with stellate hair intermixed, the branches ultimately
glabrous and with dark bark. Leaves coriaceous, oblong, sub-acute, the base rounded-
both surfaces glabrous, the midrib puberulous on the upper; main nerves 13 to 15
pairs, spreading, slightly prominent beneath; length 2*5 to 35 in.,, breadth 1 to 15
in., petiole -3 to '5 in. Panicles axillary and terminal, much crowded towards the
ends of the branches; -75 to 15 in. long. Flowers -25 in. long. Calyx-lobes 5, oblon®
or lanceolate, unequal, oblique. Petals 5, narrowly oblong, obtuse, almost glabrour
Samens short, unequal-sided, apiculate. Ovary depressed-globose, tomentose, style capi-
tate. Ripe fruit globular, -25 in. in diam., deciduously rufus-scurfy; the'style persis-
tent, quite free from the calyx; two large calyx-wings narrowly oblong, sub-acute,
scarcely narrowed at the base, 5-nerved, 2-25 to 3 in. long, and -6 in. broad- the
three smaller lobes sub-equal, about "5 or '6 in. long, lanceolate, sub-acute. . '

Perak: Scortechini, No. 2108; King's Collector, No. 7496.

This gpedies is dody dlied to V. Maingayi, Dyer; but has smdler flowers, and rather War

leaves with condderably longer petioles. -0
PLATE 128B. Vatica Lowii, King. 1, flowering branch; 2 fruiting branch: of natural size- 3 flo a
a little older and with the petals removed; 5 and 6, petals; 7, staraea; 8, plstll _eninn J "o’ oW« BOWEE
much enlarged. a9 S"<0n of ovary:
PLATE 183A.

VATICA CINEREA, King in Journ. As. Soc. Bengal, for 1898 pt. 2 p. 104

A tree about 40 feet high; young branches rufescent- puberulous at the very tips
otherwise glabrous and cinereous. Leaves thinly coriaceous, ovate-oblon* to "ovate’
lanceolate, sub-acute, the base rounded or sub-cuneate; both surfaces gl%brm:s fineI;}
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main nerves 6 to 8 pairs, spreading, faint; length 2*25 to
Panicles mostly axillary, spreading-
Calyx-lobes sub-equdl’

reticulate when dry;
35 in., breadth -75 to 15 in., petiole -3 to -5 in.

rusty scurfy-tomentose, V25 to 3 in. long. Fhivers -45 in. long.
lanceolate or oblong, sub-acute, tomentose on both surfaces. Petals oblong-JanceoJate

sub-acute, the half of the outer surface which is outside in activation pubescent'
otherwise glabrous. Samens obtusely apiculate. Ovary depressed, minutely tomentose '
Fruit (not quite ripe) globular, umbonate, attached for half its leno-th

stigma capitate.
to the calyx. The two larger calyx-wings oblanceolate-oblong, obtuse or sub-actite

5-nerved, flocculent-puberulous near the base when young, ultimately glabrous 2 *n’
long and 'T6 in. wide; the 3 smaller wings lanceolate, obtuse, '5 in. long. ’ ’

Langani: Curtis, Nos. 2797 and 2798. Kedah: Curtis, Nos. 2096 and 2514
When dried, the leaves of this are of a dull gray cdour—hence the spedfic name Its fm>

reembles that of the next oedes but the leaves have fever and Jess prominent nerves.
1, flowering branch; 2, young fruit; 3, mature fruit: of natural size « 4 fl
' * -~oWer

PLATE 183A. \Vatica cinerea, King.
dissected; 5, pistils with the calyx-lobes cut away; 6, stamens: enlarged.

PLATE 183B.

VATICA cukTisli, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 105.

young branches, petioles, inflorescence and calyx

‘brownish scurfy-pubescent, ultimately glabrous. Leaves ovate-oblong, sub-acute th b~
. . . H & ase,

rounded or sub-cuneate, both surfaces quite glabrous, reticulate; main nerves 8 t0 13

pairs, oblique, rather prominent beneath; length 3 to 5 in., breadth 1-3 to 2—~D "

petiole #3 to "45 in. Racemes axillary, few-flowered, 1 to 125 i,, \onet ;“:'m; n:;‘;

AN
to "45 in. long. Calyx-iobes unequal, the two longer narrowly oblong, obtuse- the”th
shorter lanceolate-acuminate.- Petals elliptic, slightly oblique, blunt,°glabrous I?cce%.

pubescent -edge which is external in the bud. Ripe fruit globular *3 in
a

adherent to the calyx for haf its length, the larger calyx-lobes oblon"—'obla%ncc -all—te/\

NO-EEs

A tree about 40 feet high:

t/\
warg

lonee and .7 7

usually obtuse, rarely sub-acute, 5-nerved, 175 to 2*5 in.
* j. I» e 1 @ T 111 proad: the
> MUk

i 7 .
smaller wings 4 to % m. long.
Penang; Curtis, No. 1579.

PLATE J83B. VYatica Curtitii, King. I, fruiting branch; 2, flowering branch with the le v
fruit: of natural size; 4, flower from which the petals have been removed and of which th TA remeVed: 3> Ap6
o ATJXn Jobes have ,\egua

to grow; 6, petal; 6 and 7, stamens; 8, pistils; 9, section of oraries. enlarged.

PLATE 184.

PENTACME MALAYANA, King in Journ. As. Soc. Bengal, for 1893 pt 2 . 107
Yoot ] . .

Rat* Ord. Dipterocarpece.

A tree 40 to 50 feet high; young branches rather stout, dark-coloured 1ab
Leaves sub-coriaceous, rotund-ovate to broadly €lliptic, the apex short! Al
acuminate, the base rounded or dlightly emarginate; both surfaces glalL L 2™ s
o |nen

dry; main nerves 15 to 18 pairs, spreading, prominent on both surface‘—p Y
panicks, mi ™ME'& 5

to 7 in., breadth 275 to 45 in., peioe -/5 to H ;..
flowered, 25 to 5 m. long. Fkwer* '75 in. long and about as mnofi *° few.
: mucn m gigmeter



152 ANJSALS OF EOYAL BOTANIC GAKDEN, CALCUTTA.

when open, pedicMlcd. Calyx-lobes more or less broadly ovate, acuminate, minutely
tomentose outside, imbricate, two being quite external. Petals three times as lon°- as
the cayx, eliptic, spreading, puberulous on one haf outside, and glabrous on the
other, quite glabrous inside. Samens 15, equal, erect, the filaments short and broad;
the anthers elongate, narrow, with 5 apica awns, one of which is deflexed and rather
shorter and thicker than the other four. Ovary ovoid, sub-glabrous, much shorter than
the filiform style, stigma minute. Ripe fruit ovate, apiculate, 1 in. long, glabrous;
cayx-wings al enlargel and reticulate except at the base; the three outer narrowly
oblong, obtuse, and narrowed to the concave base, 9-nerved, 4 to 4'5 in. Iono* and "05
to 75 in. broad; the two inner lobes much narrower and fewer-nerved, about 25 in.
long, or even shorter..
Langkani; Curtis, No. 2095.

The petals of this species are spreading, and the flower has quite nn unusual fades for the order.
It is at once distinguished by its curiously fi-awned anthers. Four of these awns are the produced
apices of the anther cdls, the fifth (the thicker and deflected one) is a prolongation from the connec-
tive.

PLATB 184. Pentacme malayana, King. 1, leaf twig; 2, flower ; 3, the same dissected; 4, ripe fruit with ore of
the three enlarged calyx-lobes removed: of natural size; 5 and 6, anthers; 7 pistil: enlarged.

SHOREA, Roxb.

Glabrous, mealy, or pubescent resinous trees. Leaves entire or sub-repand, pinnate-
veined; stipules large, coriaceous and persistent, or minute and fugacious. Flowers in
axillary or terminal, lax, cymose panicles, braots persistent, caducous, or 0. Sepah
ovat3 or lanceolate, imbricate, 3 being ext3rnal and 2 internal. Samens 15 or 20 or
30: anthers ovate or oblong, rarely linear; connective subulate-cuspidate, rarely in-
appendiculate; valves obtus3, rarely cuspidate, equal, or the outer dlightly larger.
Ovary 3-celled, cdls 2-ovuled; style subulate, stigma entire or 3-toothed. Fruit with
leathery, rarely with woody, pericarp, 1-cdled, 1-seeded, closdy surrounded by the
bases of the persistent, usualy accrescent, sepals, the 3 outer, or more rarely, al, and
sometimes none, of which are developed into 7- to 10-veined reticulate membranous
linear-oblong wings. Cotyledons fleshy, unequal, usually enclosing the superior radicle

DISTRIB.—Tropical Asia and chiefly the Malayan Archipelago; species about 60 '

PLATE 185A.

SHOREA CURTISII, Dyer MSS. in Herb. Kew.

A tree 100 to 150 feet high; young branches dender, at first minutely stellate-
puberulous, ultimately dark-coloured and glabrous. Leaves coriaceous, oblong-lanceolatt
bluntly acuminate; the base sub-cuneate, or sometimes amost rounded; upper surface
of young leaves minutely pubescent, of adults glabrescent or quite glabrous, the
lower uniformly covered with very minute rufescent (young), or pae (adult) tomen-
tum; main nerves 10 to 14 pairs, ascending, curving slightly, prominent beneath-
length 3 to 4 in., breadth 12 to 14 m., petiole -4 to -6, in. Panicles axillary or
terminal, 15 to 3 in. long; the rachis dender, glabrous. Flowers about -3 in. lon<*
in distichous secund rows of 4 or 5 on the short lateral branchlets, enveloped whiTe
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in bud by broad deciduous puberulous bracts. Sepals ovate, tomentoso outside,
glabrous inside, dlightly unequal. Petals twice as long as the calyx, linear-oblong,
obtuse, stellate-pubescent outside, glabrous inside, stamens 15, in three rows; the
filaments elongate, broad (those of the outer row longest); anthers short, ovoid-
globose, not apiculate. Ovary elongated-ovoid, tomentose in the upper, glabrous in
the lower haf, styh short, stigma small. Rip* frvit narrowly ovoid, apiculate, 75
in. long, pale tomentose; calyx-wings all enlarged and membranous, free from tho
fruit; the three outer linear-oblong, 8-neived, 2'25 in. long, and about -5 in. broad;
the two inner about 1 in. long, linear and with fewer nerves. King in Journ.

As. Soc. Beng., for 1893, pt. 2, p. 111.
Penang: Curtis, Nos. 427, 1394 and 1395. Perak: King's Collector, No. 8143.

The venacular name of this in Penang is Maranti Tai. The tomentum on the lower aufaoo
of the leaves is very minute and can be ssn only by udog a good lens

(AT 185A  Shorea Curtuii, King. 1, branch with inflorescence ia bud ; 2, ripo fruit ; 3, ripe fruit with one of
&

the fr wines'removed- of natural size;*, one of the ultimate branches of the inflorescence in bud shewing the
lar»é Xtichol. concave bract,; 5 one of the bracts separated ; 6, flower-bud; 7, expanded flower : enlarge

8, flower-bud ; 9, stamens: much enlarged.

PLATE 185B.

SHOREA RIDLEYANA, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 115.

A tree 60 or 80 feet high; young branches slender, dark brown, lenticellate, nearly
o-labrous. Leaves ovate-lanceolate, shortly acuminate, the base rounded; both surfaces
Glabrous the upper shining; main nerves 9 or 10 pairs, curved, spreading, thin but
5i»kdy ’prominent beneath; length 20" to 4 in.,, breadth M to 175 in.; petiole -4
to°-5 in., rugulose. Panicles axillary and terminal, 15 to 2 in. long, densely stellate-
puberulous. Flowers '2 in. long, pedicellate. Sepals sub-equal, oblong, obtuse, tomen-
tose outside, glabrous inside. Petals oblong, slightly oblique, obtuse, glabrous insido
on the lower puberulous on the upper haf. Samens 15, subequal, the filaments
difated in the lower half; anthers shorter than the filaments, ovate, the con-
nective produced into -an awn longer than the anther. Ovary ovoid-conical, minutely
tomentose in the upper haf. SQyle short, conical; stigma minute. Fruit (immature)
ovoid, apiculate, minutely pale tomento.se; srpals al enlarged, membranous, reticulate
and concave at the base; the three outer linear-oblanceolate, obtuse, narrowed to the
concave base, 5. nerved, 2 to 225 in. long and '4 in. broad; the two inner of
the same shape, but only 1-nerved, narrower and much shorter.

Perak: King's Collector, Nos. 3571 and 3617.

This a good deal resembles S. Maxicelliana, King; but its leaves have more nerves, its slightly
oblique petals are not saccate at the base, its ovary is ovoid-conical and minutely tomentose with
a short style; whereas in S. Muxweliuna the petals are Eaccate at the base, and the ovary ia

hemispheric with a long style.

PIATE 1S6B. Shorea Bidleyana, King. 1, branch with young froitj 2, branch with flowers: of natural tiet;
3, sepal; 4, pad ; 5, ovary: enlarged. "
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PLATE 186.

SHOREA KUNSTLERI, King in Journ. As. Soc. Bengd, for 1893, pt. 2, p. 116.

A tree 60 to 100 feet high; young branches dender, rusty-puberulous, their
bark brown. Leaves coriaceous, dliptic, abruptly and shortly acuminate, the base rounded
or dightly cuneate, both surfaces glabrous, the lower with a few diff white hairs on
the midrib and nerves; man nerves 6 to 8 pairs, curved, ascending, prominent on
the lower surface; length 4 to 5 in., breadth 2 to 24 in., petiole '5 to '7 in. Pani-
cles axillary and terminal, 4 to 6 in. long, lax, few-flowered, scay-puberulous Flowers
*5 in. long, sub-sessile, 4 or 5 together on the short branches of the panicles, secund’
bracteate; the bracts broadly ovate, puberulous. Sepals sub-equa, broadly ovate acute,
tomentose outside, the edges ciliate, glabrous inside. Petals linear-oblong, obtuse tho
bases obliquely: expanded, sericeous externally, glabrous internally. Samens 15, " sub-
equa ; the filaments longer than the anthers, flattened; anthers ovate, short, the connective
terminated by a curved avn much longer than the stamen. Ovary elongateconlc, puber-
ulous, style short. Ripe fruit broadly ovoid, tapering into a cone and crowned by
part of the style, adpressed pale tomentose. Sepals membranous, reticulate; the three
larger narrowly oblong, obtuse, tapering to the concave non-reticulate base, 9-nerved
35 in. long: and '7 in. broad; the two inner 2 in. long, linear, 3-nerved.

Perak: King's Collector, Nos. 3174 and 3705.

»

This spedes is élied to S Iracteolata, Dyer, but its leaves have fever neves svdler flow,
narove peds, ad a shat syle o
PLATE 186. Shorea Kunstleri, King. 1, flowering branch; 2, ripe fruit; 3, ripe fruit with the t\
accrescent calyx-wings removed ; 4, outer accrescent calyx-wing; 5, inner accrescent calyx-wing -6 mpe fruit -
7, section of ripe fruit: of natural size; 8, calyx, orary and style; 9, petals aid stamens: enlarged ; "10 !
! stamens
much  tnlaryed.

irce  outer

PLATE 187A.

SHOREA dALLVTA, King in Journ. As. Soc. Bengal, for 1893, pt. g p. \\k

A medium-sized tree; young branches slenier, dark-coloured, deciduousy hoary-
puberulous. Leaves coriaceous, lanceolate or oblong-lanceolate, acumlnate thy, ba;e
cuneate; both surfaces glabrous, minutd}™ reticulate, the lower -whitish wh
pae brown when dry; man nerves 5 to 9 pairs, ascending, curved, shlnlng 0|TTﬁe
lower surface; length -2-5 to 35 in., breadth -8 to 15 in., petiole «/5 *to 9 in
Panicles 2 to 25 in long, axillary and terminal, little-branched, few-flowered hoary’
Flowers -5 in. long. Sepals ovoid-deltoid, obtuse, outside tomentose, inside ’glabrous'
Petals three times as long as the sepals, narrowly oblong, obtuse, slightly expanded
a the base, adpressed-sericeous outside, glabrescent inside. Stamens 30 n f_;s(';lcles
of 3, unequal, the shorter with undilated filaments, the longer with f|Wnts dilated
in the lower haf; al with the connective produced into an apical process crowned by
3 to 5 spreading cilia?. Ovary ovoid-conic, sericeous, with a short glabrous style Fruit
(immature) ovoid, apiculate, paletomentose, -5 in. long; accrescent sepals membranous
reticulate; the three outer narrowly oblong, reticulate, 7-nervel; the two inner 2 in'
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long, and '3 in. broad, narrowed to above the concave base; the two inner 1 in.
long, linear-lanceolate, few nerved.

Penang: Curtis, No. 1578.

Known only by Curtis specimens, and readily recognissble by its beautifully dilate- crested anthers.
pLite 187A  Shore* cUiata. Kin?. |, flowering branch; 2, fruiting branch; of natural size 3 & 4, sepals; 5

and 6, petals; 7-and 8, anthers; 9, ovary; 10, sectiou of same: enlarged.

PLATE 187B.

HOPEA CUETISII, King in Journ. As. Soc. Bengd, for 1893, ft. % p. 124.
Nat. Ord. Dipierocarpece.

A tree 50 to 60 feet high; young branches dender, dark-coloured, lenticellate,
amost Mabrous. Leaves coriaceous, broadly ovate to ovate-oblong, shortly acuminate
or acuté the base sometimes dlightly unequal-sided, rounded, rarely sub-cuneate; both
surfaces ‘glabrous, the upper dightly puberulous on the midrib near the base, the lower

oth severa hairy glands at the base, the midrib sparsely and minutely stellate-pube-
"ouss main nerves 10 to 13 pairs, curving, ascending, prominent beneath; length 35
toT-0'in., breadth 175 to 25 in.; petiole -4 in., puberulous when young. Panicles
axillary and terminal, lax, few-flowered. Flotvers about "2 in. long, pedicelled. Sepals
broadly ovate, blunt, concave, toruentose outside, glabrous inside; the inner two rather
snaler and more glabrous than the others. Petals oblong, oblique, falcate, obtuse,
"Trtially tomentose outside, glabrous inside. Stamens 10, the filaments short, dilated ;
Pnthers ovate, short, the connective with an apica awn longer than the anther. Ovary
%roadly ovate, puberulous at the truncate apex, otherwise glabrous, style short. Ripe
fruit ovoid-globular, apiculate, pae striate, -35 in. long; outer two sepas accrescent,
-narrowly-oblong, reticulate, membranous, obscurely 7- to 8-nerved, obtuse, dlightly nar-
rowed to the concave smooth base, 175 to 25 in long and from -35 to '6 in. broad;
the three inner non-accrescent sepals about as long as the fruit.

Penang: Curtis No. 1562. Perak: King's Collector, 8161. .

PLATE 187B. Hopea Curtisii, King. 1, fruiting branch; 2, nearly ripe fruit: of' natural size.

PLATE 188.

SHOREA THISELTONI, King in Journ. As. Soc. Bengal, for 18S3, pt, 2, p. 122.

A tree 00 to 80 feet high; young branches rather stout, the bark dark-coloured and
lenticellate, but covered at first by a pale-grey, deciduous pellicle. Leaves coriaceous,
elliptic-oblong to elliptic, rarely oblong, sometimes dlightly obovate, sub-acute, slightly
narrowed to the rounded base; both surfaces glabrous, the lower when very young
sparsely lepidote, puberulous especidly on the midrib and nerves, brown when dry:
main nervese 8 to 11 pairs, ascending, dlightly curved, bold and prominent on the
under surface like the midrib; length 5 to 7 in., breadth 2225 to 325 in.; petiole
*6 to '8 in, stout. Parades axillary and terminal, 2 to 3 in. long, velvety, the
flowers rather crowded, apparently ebracteolate. Flowers sessile, *5 or *6 in. long.
Sepals ovate, sub-acute, unequal; the 3 outer tomentose outside, glabrous inside;
the 2 inner smaller, nearly glabrous, the edges ciliate. Petals much longer than the

ANN. ROY. BOT. GARD. CALC, YOL. V.
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sepals, linear-oblong, obtuse, expanded at the base, glabrous, except one-haf of the
‘outer surface which is adpressed-pubescent. Stamens 15, in 3 rows, the filaments of
all dilated, unequal; the anthers shortly ovate, each with a short apical appendage
from the connective. Ovary narrowly conical, tomentose, tapering into the short
glabrou3’ style, stigma minute.  Bipc fruit narrowly ovoid, apiculate, minutely
pale-tomentose, substriate, 12 in, long, and *6 in. in diam., the pericarp thick and
woody. Persistent sepals with much thickened concave woody bases, forming a cup
embracing the lower hdf of the fruit, the apices of the outer three prolonged into
membranous linear-oblong sub-obtus3 wings, one of them exceeding the fruit and
sometimes 15 in. long; one of the inner sepals shortly winged, the other often
broad obtuse and not winged.
Perak: common King's Collector.

In this plant the fruit is much larger than isusud in the genus and its pericarp is hard and thick.
The bases of the sepals are greatly thickened and ooncave, and they form a cup which embraces closdly,
but does not- adhere to, the lower haf of the fruit, the apices of some of them being winged as above
described.  In these respects the species resembles certain other Malayan species of Shorea, e g., 8. Matii-
niana Scheff., S scaberrima, and S stenoptcra, Burck. Judging from the leaf-specimens on which Miquel
founded his Hopea Sngkawang, that plant must be aclose ally of this. A specimen (flower only) collected
by H. 0. Forbes in Sumatra (Herb. No. 2952) must adso be closdy allied to this. It differs however
by its conspicuously bracteolate inflorescence. Beccari's NO3. 2GSl and 3507, which form the types of
Ueim's species S. Lrachyptera, are dso alied to this.

PLATE 188. Shorea Thiseltoni, King. 1, flowering branch; 2, branch with young fruit; 3, ripe fruits; 4, ripe fruit
removed from the accrescent cayx: of natural size; 5, flower-bud; 6, cayx, ovay, ad styie; 7, patal; 8, yauDg fruit;
9 to 13, accrescent sepds of young fruit; 11, group of stamens, showing one oi eech of the three rows: enlarged ; 15
& JC, stamens: much enlarged.

PLATE 189A.
TIOPEA INTERMEDIA, King in Journ. As. Soc. Bengal, for 1893, pt, 2/ p. 126.

A tree 60 to 80 feet high; young branches rather dark-coloured, puberulous. Leaves
coriaceous, ovate to ovate-lanceolate, caudate-acuminate, the base cuneate, both surfaces
glabrous; main nerves numerous, faint; length 2-5 to 3 in, breadth 1 to 15 in.
petiole '35 to *6 in., slender, puberulous but finally glabrous. Panicles as in II.
Mcnyarawan, the flowers pedicellate. Sepah sub-equal; the two outer ovate, acuminate ;
the three inner broader and more obtuse, all resinous outside, glabrous and smooth
inside. Petals twice as long as the sepals, narrowly oblong, obtuse, falcate, densely
sericeous externally, glabrous within. Samens 12; the filaments dilated, shorter than
the anthers; the anthers short, crowned by a straight awn from the connective longer
than the stamen. Ovary hour-glass shaped; style |short, stigma small. Ripe fruit ovoid
apiculate, -3 to '5 in. long, pale, striate; the two outer sepals accrescent, narrowly’
oblong-obtuse, narrowed to the base, reticulate, obscurely 5-to 7-nerved, 1-:25 to 175 in.
long and -25 in. broad; the inner three sepals not accrescent, not longer thaa tho
fruit, and closdly embracing it.

Penang: Curtis, No. 425 and 1398. Perak: King's Collector, No. 37009.

PHTK 189A. Hopea intermelh, King. J, flowering branch; 2, young fruit;' 3, mature fruit: of natural .;«.
4, flower-bud; 5, flower; 6, cayx cut opMI U show ovary; 7, petd with three stamens et its base; 8, ‘ovary; enlar 53¢
v ]

g, HhYee Samens mueh shlargst |
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PLATE 189B.
RETINODEXDRON KUNSTLEKI, King in Journ. As. Soc. Bengal, for 1893, pt. 2 p. 129.

Nat. Ord. Dipterocarpece.

A tree 20 to 50 feet high, sometimes a shrub; young branches, slender, deciduously
stellate-puberulous. Leaves thinly coriaceous, elliptic-oblong to oblong—lanceolate’ some-
times slightly obovate, sub-acute or shortly and bluntly acuminate; the base cuneatc
rarely rounded; upper surface glabrous, the midrib and nerves pubescent; the lower quité
glabrous;, main nerves 10 to 13 pairs, spreading, slightly prominent beneath: W th
225 to 45 in., breadth 125 to 1-75 in., petiole -25 to -4 in. Racemes axillary, [°to
15 in. long, sparsely scaly. Flowers -4 in. long. Calyx-lobes ovate-lanceolate, puberulous.
Petals oblong-élliptic, oblique, obtuse, puberulous outside. Anthers sub-sessile, each with
a stout apiculus as long as itsedf. Ooanj puberulous, stigma capitate. Ripe fruit o-lobu-
lar, with a long curved apical beak, glabrous, about -25 in. in diam. Calyx-htics all
accrescent, sub-equal, oblong, tapering slightly to the sub-obtuse apex, the base slightly
auricled, thickly membranous, glabrous, 3-nerved, the longest about 1-3 i,. lon*and
*35 in. broad, loosely surrounding, and longer than, the fruit. ' °

Perak: Scortechini, Wray, King's Collector; very common at low elevations.

In this spedes dl the five calyx-lobes are aocresoent and of nearly equd sze. The, :
from the ripe fruit, round which they fom a loose sami-inflated invedtiture.  Its neares 4 "t°vf‘f’°
bancana, Scheffer ( = Rdinodendmn bancanum). ' * %y is Vahca

PLATE 189B. Retinodendron Kundlleri, King. 1, flowering branch; 2, ripe fruits; 3 ari_ef 't 'tl'
nw Wl iixe accr

cent calyx-lobes removed; 4, accrescent calyx-lobe: of natural size- 6, calyx ovaries and’ t
style; 8, anthers: enlarged. ’ - %

_ es-
nb> Petal S 7| ovary and

PLATE 190.

KETINODENDRON SCOETECHINII, King in Journ. As. Soc. Bengd, for 1893, pt 2 , 123
. E

_ A tal tree; young, branches rather stout, densdly furfuraceous-pubescent ~ f
conaceous, oblong, tapermg to the sub-acute apex; the base dightly” narroT? — 2?2
both surfaces glabrous, main nerves 14 to 18 pairs, spreading cmvL ~ ~~ =~ nmnded:
lower, sub-depressed on the upper surfece when dry the h2\ (.~ °" P°™nent on the
7 to 10 in, breadth 23 to 375 i,., pet"e 630p " anic” ‘A VenatloU An A
apices of the branches, mostly axillary, 2 to 2 in pp,, *u 2 C7oVded nrds the
stellatetomentose, as i s the cayx externaly. JW G t* T A An flocx ylent
Petals 5, thick, oblong, blunt, puberulous externally, gIéBroffsnwith‘!"t5 AN x oVatg
apiculate, the filaments very ¢]io:. Ooary broadly ovo dWa r —%- 7 ~ elliptie,
tomentose, gigma clavate. Ripe fnnt suWlobnlar « h truncate base, minutely
rufous-scurfy, about ‘73 in. grooved, minntel

ovate, membranous, many-nerved re’ticulate g - £ Dy the broadl
* ‘ub_ _ _Y
Perak: Scortechini, Nos, 194!0 o 194,2 equal calyx-lobes,

T.he calyx-lobes ars nearly equal in size, quite
only its lower half. This species is allied to Re
t. 8), but hes broader leaves and much more co

free from the fruit
» mugh shorter, and the

: . emb

tinodendron Rassak, Korth. (Nat. Geseh, Nedy Ind r?'ce

tdensed panicles thap that species, - -

PLATE 190. Retinodendro = Seortechini! ¥, i fl

o LA ripe freit: of aalural gize .

.- T enlarged, ’

ANK. EOY. EOT. GAKD. CATC, VOL. V.
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BALANOCARPUS, Beddome.
Nat. Ordy Dipterocarpece.

Glabrous or puberulous, rarely scabrid, resinous trees, with inconspicuous fugaceous
stipules. Loaves entire, coriaceous or membranous, penni-nerved. Floivers secund, sessile
or shortly pedicelled. Sepals distinct or united at the base, imbricated, two quite external
to the others; in fruit sub-equal, only dlightly enlarged, woody, thickened, and forming
a 5lobed cup round the base of (but rarely enveloping) the fruit, not adnate to it and
never expanding into wings. Petals é€lliptic, obliquely acuminate, the apices slightly
inflexed in bud or not inflexed a all. Samens 15, attached to the bases of the petals, in
3 rows, or 10 in 2 rows, sub-equa, the filaments much dilated at the base, the connective
prolonged into a straight apical awn longer than the ovate anther. Torus flat. Ovary
A-celed, cdls 2-ovuled, ovules collateral, Style short. Sigma minute, entire. Fruit
oblong or sub-globose, apiculate; - the pericarp ligneous or sub-ligneous. Seed solitary,
erect; cotyledons fleshy, plano-concave, the larger 2- or 3-lobed, or entire; the radicle
prominent. Distrib.—Southern Peninsular India, Malaya ;—probably 12 species.

PLATE 191A.

BALANOCARAUS CURTISII, King in Journ. As. Soc. Bengal, for 189379 2, p. 131

A tree 20 to 30 feet high; young brances dender, the bark dark-coloured, puberulous.
Leaves membranous, ovate-lanceolate, bluntly caudate-acuminate, the base slightly cuneate;
both surfaces glabrous, dull; main nerves 8 to 10 pairs, spreading, faint and scarcely more
prominent than the secondary nerves; length 2 to 25 in., breadth *75 to 1*15 in., petiole
*1 to '15 in. Panicles axillary and terminal, shorter than the leaves, glabrescent, lax,
each with a few 3- to 5flowered spreading branches. Floivers secund, shortly pedicelled,
*15 in. long. Sepals distinct, -sub-equa, thick, rotund-ovate very obtuse, puberulous out-
side, glabrous inside, the edges dslightly ciliate. Petals elliptic, obliquely shortly and
bluntly acuminate, glabrescent inside, partly puberulous and partly glabrous outside.
Samens 15, in 3 rows, sub-equal; the filaments, slightly longer than the anthers, dilated:
anthers broadly elliptic, truncate, the connective produced into an apical awn longer than
the stamen. Ovary cylindric, truncate, glabrous, the style short and stigma minute. Fruit
smooth, globular, apiculate, crowned by the sub-sessile discoid stigma, enveloped by, but
not adherent to, the dightly thickened sepals, *25 to '3 in. in diam. (calyx included).

Penang: Curtis, No. 1406. Peiak: King's Collector, Nos. 3171, 3294, 6543; Wray,
No. 2860.

PLATE 191A. Balanocarpus Curtisii, King. 1, branch with flowers and flower-buds, 2, twig with, ripe fruit: of
natural size; 3, flower bud; 4, petals opened up showing the stamens in situ; 5, ovary ; 6, section of ovary: enlarged;
7, stamens: much enlarged.

PLATE 191B.

BALANOCARRUS PENANGIANUS, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 131.

A tree 40 to 50 feet high; young branches slender, dark-coloured, lenticellate,
dightly puberulous at the very tips. Leaves coriaceous, ovate-lanceolate or ovate-
aeuminate, often caudate-acuminate, the base slightly cuneate or amost rounded, the
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edges dightly undulate, both surfaces glabrous, man nerves 7 to 8 pairs, spreading
and curving upwards, not prominent on either surface; length ¥/ to 4 in., breadth
8 to I'0 in., petiole 25 to *4 in. Panicles axillary and terminal, hoary-pubescent,
many-flowered; the flowers secund, 7 to 9 on each lateral branchlet, pedicelled, -2 to .
*25 in. long. Sepals sub-equa, broadly ovate, sub-acute, yellowish-pulverulent, puberulous
externally, glabrous internally. Petals oblong, obtuse, twisted and with the apices
reflexed in aedtivation, spreading when expanded, minutely yellowish-pulverulent, tomen-
tose outsde, glabrous insde. Samens 15, sub-equal; apica awn curved, longer than
the anther. Ovary ovoid, narrowing upwards into the style, stigma minute. Fruit
ovoid, very dightly apiculate, striate, pae pubescent, about -6 in. long and -3 in. in
diam., the persistent cayx covering the lower fourth of the fruit, sub-glabrous, thickened
and concave a the base; the teeth deltoid, spreading. Eichetia penangiano® Heim in
Bull. Soc. Linn. Paris, 1891, p. 980.

Penang: on Government Hill, a an eevation of about 1,000 feet Curtis, Nos. 1429
and 1393; Hullett, No. 188; King's Coallector, No. 1534. Perak: King's Collector,

Nos. 33-33, 3707.

The leaves of this sedes dthough lager, resamble those of B, Curtisii: but the fruits of the
two ae qute dffeat Oe o Mr. Curtis goeamans (No. 429 communicated fran Kew), fams
the type of a new genus cdled Eichetia, which M. Heim has founded (1. c. p., 975, dso in his
"Kecherches sur les Dipterocarpaoées’ p. 50), without having seen its flowers. | have retained for
this M. Heim's sedfic name, while referring it to Beddome's older genus. The vernacular name of the

species is Dammar Etam.
PLATE 191B. Bulanocarmis penanginus, King. 1, flowering branch; 2, fruiting branch: of natural size-, 3, flower
bud: enlarged; 4, calyx and piatil; 6, petal and stamens: much enlarged; 6 and 7, stamens; 8, ovary; 9, section of

ovary: very much enlarged.

PLATE 192.
BALANOCAKRUS MAXIMUS King in Journ. As. Soc. Benga, for 1890, pt. 2, p. 133.

A tree 60 to 80 feat high, al parts except the inflorescence glabrous, youn°-
branches rather stout; the bark, loose, papery, leniicellate, pale. Leaves thinly corie-
ceous, oblong to dliptic-oblong, sub-acute, dightly narrowed to the rounded base; man
nerves 7 to 9 pairs, dightly prominent beneath, the transverse veins dightly promi-
nent when dry; length 5 to 7 in., breadth 2 to 2-5 in., petiole -5 to -6°in. Panicle's
axillary or terminal, about hdf as long as the leaves, few-flowered, minutely tomen-
tose. Flowers subsessile, -6 or -7 in. long. Sepal* broadly ovate, the outer two tomentose
the inner three more or less glabrous externally, @l glabrous internaly, the inner
two with dliate margins. Petals much longer than the sepas, narrowly oblono the
apex erose, expanded and concave at the base, adpressed-pubescent outside and tGwards
the gpex inside, otherwise glabrous. Stamens 10, in two rows; anthers with a deflexed
terminal appendage from the connective. Ovary elongate, narrowly conica, sericeous
Ssh rather short, glabrous, stigma small. Ripe fruit cylindrical, tapering to each end
but most to the apiculate apex; pericarp woody, strata, sub-glabrous, paebrown when
dry, 175 to 225 in. long, and -6 or -7 in. in diam. Persistent sepals fibrous, formlng a
toothed cup about -5 in. deep and embracing the base of the fruit.

Perak: King's Collector, Nos. 7987 and 8000.
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The flowers of this fine species do not exactly answer to Jleddome's diagnosis of the gjnus
lialanocarpus, inasmuch as they have 10 instead of 15 stamens, and neither of the cotyledons is
lobed. In other respects the flowers and fruit agree perfectly.

PLATE 192. Balanocarpus maximus, King. 1, flowering branch; 2, ripe fruit: of natural size; 3, flower-bud; 4
petal; 6 to 9, the sepals; 10 and 11, anthers; 12, ovary: all enlarged.

PLATE 193.

BALANOCARAUS HEMSLEYANUS, King in Journ. As. Soc. Bengal, for 1393, pt. 2, p. 134.

A tree 50 to 100 feet high; young branches rather stout, rough, minutely lenticel-
late, puberulous. Leaves coriaceous, €liptic-oblong, sometimes slightly obovate, shortly
cuspidate, dlightly narrowed to the rounded or sub-ernarginate base: upper surface glab-
rous except the minutely tomentosa midrib; the lower scabrid from minute rigid
stellately hairy tubercles which are most abundant on the stout midrib and nerves:
main nerves 15 to 20 pairs, oblique, parallel, very prominent on the lower, obsolete
on the upper, surface; length 7 to 12 in., breadth 325 to 5 in.; petiole '0 to 9 in.,
scabrid-pubescent.  Panicles axillary or terminal, 3 to 7 in. long, scurfy stellate-
pubescent; flowers 6 in. long, rather crowded on the short lateral branchlets. Sepals
sub-equd, broadly ovate, acute, yellowish-tomentoss externally, glabrous internally. Petals
twice as long as the sepas, or longer, eliptic, oblique, obtuse, glabrous except a broad
adpressed-sericeous band externally. Samens 15, in bunches of three: the filaments
dilated, unequal, longer than the shortly ovate anthers; apical connectival appendage
deflexed, curved, longer than the anther. Ovary elongated-conic, minutely tomentose,
tapering into the sparsely puberulous style; stigma small. Ripe fruit narrowly ovoid,
apiculate, pale brownish-tomentose, 123 to 5 in. long and *75 t) 1 in. in diam. Per-
sistent sepals nearly equal; their bases thickened, woody, pubescent, and concave, forming
an irregularly 5-toothed cup which embraces the lower hdf of the fruit. Shorea Hems
let/ana, King MSS. in Herb. Calc.

Penang: Curtis, No. 2512. Perak: King's Collector, Nos. 5431, G670, and 7562.
Scortechini, No. 1653.

This is an altogether anomaous species. It has leaves like several of tho scabrid species of
Shorea, such as S eximia and 8. I'prosula. Its flowers are dso more like those of Shorea than
Balanocarpus, but its fruit is essentially that of the latter genus, in which, not without hesitation,
I include it.

PLATE 193. Balanocarpus Hemdeyanus, King. 1, flowering branch; 2, branch with ripo fruit: of natural size;
3, calyx and pistil; 4, a group of stamens; 5, a petal with group of stamens at its base; 6, petal from a bud,;
7, ovary, style and stigma; 8, vertical section of the same : much enlarged.

PACIIYNOCARPUS, Hook. fil.

Nat Ord. Dipterocarpcce.

Resinous trees with the leaves and flowers of Vatic a, but with sometimes only
ten stamens. Fruit ovoid-globose, umbonate at the apex, 1-cdled, 1-seeded, the pericarp
densely coriaceous, splitting vertically. Calyx with five equal segments, at first almost
free from the fruit, but the tube gradually accrescent, much- thickened and adnate to
the fruit, and finaly embracing the whole of it except the apex. Seed pendulous, testa
thin and adherent to the endocarp, cotyledons very thick and fleshy.
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T A "Rf Buitenzor*) expands the definition of the genus Vatica so as to
D,Burck (in Ann. Jard " Bofc AN A Nnera hmis W - A-» ReimdCNgron, Korth.,

delude not only "closely,.alli,ag tﬁefm{&*/\ wel with reffa " X+6e€ NO Objection ; for the
and Paohynoccrpme Hook* nl. 1 & ' ofect' freedom NN RgtteB from the enkrged
whol e difference between the two' oon.lsts my ANN NN N N AN N

fw
: gli-ht
calyx, whereas in Synaptea there iS & = dent justification; for in this genus the calyx does not
tb, inclusion of Pachynocarpus | M

fibrous
) shos, but forms & d
expand 1oto memlla;aﬁmil: i:’;ﬁ e: sdnate, As regards fsauzis and Relinodendron, they np.pear t? me to
embralee;ﬂts_ 3“‘1- iou,‘;emfrom cach other by &0y bat trivial marks; but they differ sufficiently in ecalyx
be undistingus

f Vatica to be treated as a genus ander the older name Retinodendron.
0wm [ridls

crver  for the fruits  which it tlghtly

PLATE 194.

P.OHV~BPUS S — , , King in Journ. As. Soc. Bengal, fo, 1890, st 2. ,. ,36.

; 100 feet hi;—h; young branches rather stout, scaly-pubescent at
i § *Lbrous Leaves coriaceous, broadly elliptic or obovate-eliptic, the
first, ultimate® g, ., narrowed to the rounded or subcuneate base: upper surface

af):g round_.epI’\‘ alignt'ly Jower palel‘,/\ r?\inutely and sparsely scurfy-puberulous on the
, glabrous, sinning,

A

the
. 13 pairSj oblique> prominent on the lowerj
midrib and nerves, mdD BETVES An A AT A A A

rface 9 9 3 2>75 to 4--0.]/\ petiole g)
', surigee . .
| TT'Zt Sown.” A /" dmgt sditay, 25 to 3 in leng, on a woady
v 'm' i Knl«T dlightly apiculate, 1*25 in. diam., closely invested by the gamose-
gﬁjw" 5‘toothed, thickened, woody, rugose, glaberulous calyx,

kérak: King's Collector, Nos. 5932 and 6132.

Tli, verv digtinct species was first recog?nised as a Pachynocarpus by Dr. 0. Stapf, of the Kew
-d- . M«m T have named it. ltsflowersare as yet unknown, but it is readily identified
Hertzatiium, alter wnuiu -

by its leaves.
PLATE 194. Pachpocarpus Stapfianus, King. Fruiting branch: of natural size.

PLATE 195.
AEISTOLOCHIA CURTISII, n. sp. King.

Nat. Ord. Aristolochiacece.

A woody climber 10 to 15 feet long; stem slender, glabrous. Leaves sub-coriaceous,
aternate, cleft to within an inch of the base into three sub-equal lobes; the central
rather longer than the two lateral lobes, oblong-oblanceolate, acuminate, 3-nerved; the two
lateral subfalcate, obliquely obovate-oblong, very obtuse, 2-nerved, the venation of all
three transverse; length of the side lobes 35 to 45 in., breadth a apex 125 to
5 in., the middle lobe 1 in. longer, but not so broad; petioles 25 in. long, slender.
Jiaccmes 1 or 2 from an axil, about 2 in. long, with numerous sub-horizontal amplexicaul
cordate more or less rose-coloured bracts *5 in. long. Flowers few, about I*5 to 2 in.
long, the perianth of a beautiful dark-blue colour, springing from the apex of the
narrowly cylindiic dlightly clavate ovary, its lower part expanded into a narrowly' ovoid
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tube "5 to '65 in. long, containing the staminal column, then constricted into a short

cylindric tube, and terminated by a sub-sagittate terminal lobe about 1 in, long. Sa?ninal

column short, with sx broad fleshy lobes beneath which are the six broad sub-orbicular

2-celled anthers. Siff matte lobes 6, small, triangular, their apices projecting above the

staminal column. Ovary longitudinally striate, about 25 in. long. Fruit unknown.
Penang: King's Collector No. U53. Curtis, No. 330.

This beautiful gedes gopears to have been oollected only once | have dedicated it to
Mr. C. Curtis who has in recent years done o much for the exploration of the rich flora of Penang.

PLATE 195. Aristolochia Cartisii, King. 1, flowering branch: of natural size; 2, staminal column; 3, two anthers;
4, ovary: all enlarged.

PLATE 196.
PRAINEA, King.

Nat. Ord. Urficacece. Tribe Conocephalece.

A powerful climber. Flowers dioeceous, closely packed in globose heads with
numerous peltate scales intermixed. MALE FLOWER with tubular, obtusely 4-toothed
perianth; stamen solitary, the anther ovate, the filament short, thick, erect; pistillode O.
FEMALE FLOWER larger than the male, the perianth tubular-clavate, thickened towards the
apex, the mouth minute. Ovary and style included, free; style terminal, deeply 2-fid;
ovule solitary, erect, orthotropous. Fruit ovoid, rather fleshy, the perianth persistent
and united with the pericarp, the endocarp membranous. Seed exalbuminous ; cotyledons
fleshy, plano-convex, equal; radicle minute, straight, superior.

This genus, which wes first described in Hooker's Flora of Brit. India, vol. V, p. 4G, resambles
Parartocnrpus in having only a single gamen in its mde flowers, but differs in having a perianth, the
floves of Parartocarpm having none  Th3 eedt ovde of this conditutes however, a more
important digtinction, and brings it into the tribe Conocspkal ece, rather than into Artocarpece.

Prainea scandens, King in Hook. fil. FI. Br. Ind. V, 546. Glabrous; the young
branches thin, cylindric, sparsely lenticellato. Leaves alternate, petiolate, oblong-ovate
or oblanceolate, shortly cuspidate, entire, cuneate at the base. Receptacles axillary,

solitary, pedicellate, the male '5 in. in diam., the femade 5 to 2 in. in diam. Seeds
ovoid.

Perak; King's Collector, Nos. 3549 and 3693 : in dense forests at elevations of
under 1,000 feet: not common.

A fine dimber from 50 to 100 fea long, the man sem 12 to 15 inches in diameter. Only a
faw flowears on eech famde receptacle beoome fertilissd and produca fruit; the abortive flowers are
dry, davate, puberulous, and persgent. Beween the flowers are interspersed numerous long-podicdled,

peltat?, puberulous scdes  The ripe fruit messures rather mare than an inch in length, the ripe
ed rather more than hdf-an-inch.

PLATE 196. Prainea scandens, King. 1, branch bearing one male receptacle; 2 and 3, female receptacles (from
another plant): of natural size; 4, single female flower opened up to show theovary and style; 5, ovary with its bifid
style; 6, the same with the arms of the style separated; 7, female flower after fertilisation; &, vertical section of
the same, showing fertilised ovary, the style arms having shrivelled ; 9, ripe fruit ; 10, vortical section of a ripe
seed, showing the plano-convex cotyledons; 11, the flat face of a cotyledon, showing the position of the radicle (p) ;
12, peltate scales frAm the female receptacle; 13, a male flower opened up to show the 4-toothed periauth and

the single stamen ; 14, peltate scale from male receptacle; 16, the same seen -from above. Nos. 4 to 15 are
enlarged. ’
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PLATE 197.
HULLEITIA, King.

Nat. Ord. Urticacece; Tribe Conocephalece.

Dioecious shrubs with alternate entire penni-nerved leaves with small stipules.
Flowers 10 to 12 sunk in cavities of axillary pedunculate open funnel-shaped 3-4-lobed
Y rpp ntacles MALE FLOWERS. Perianths oblong, tubular, connate with each
* 10 Ith the receptadle the apices free, 2ldoed or 2 toothed: g 2,
fhe an ﬁers ovate erect, the filaments connate in a column; pistillode O« FEMALH
FLOWERS perianth tubular-clavate, the apex umbonate and with a small vertical opening.
Ovarv free clavate; style short, central, included, stigma small: owvule solitary, erect,
orthdtropouS. Fruiting receptacle sub-globose, on lobed fleshy receptacles enclosing 1

one-seeded fruits with membranous pericarps and the unfertilized flowers. Seed
re? b’ globose or flattened, exalbuminous; the cotyledons fleshy, sub-equal, piano-
convéx radicle minute, straight, lying between the cotyledons near their apices.

1 dfinties of this genus of TTrticacew, which wes fird destribed in Hooker's Hora of
B -t-\7| g A‘ oV 1,V 547, 8¢ Wak ne liae ocrpeeg ATOM which,  however, the erect ovule
'('}I Da AR th|s character as d in its undivided style, it agrees with the Conocephalece; and,

Imongst the genera of that tribe, it comes nearest to Coussapoa.

Hullettia dumosa, King in Hook. fil. FI. Br. Ind. V, 547. Glabrous, the young
branches pubescent. Leaves elongated-obovate or oblong, shortly cuspidate, the base
nm—rowed 6 to 12 in. long and 2*5 to 35 broad; the petioles stout, *5 to 1 in. long.
Sipules ovate, acute. Receptacles of. male flowers -25 in. in diam., those of the female
flowers sub-globose or sub-pyriform, 1 to 2 in. in diam., all with short stout peduncles.

Perak: King's Collector No. 3959; Scortechini, without number.

Ancther species of this genus (H. Griffithiana, King) occurs in Tenasserim. It was first collected
by Hefer and is his No. 4676—1 (Kew Didgribution). The specimen just quoted was described by
Kurz under the name Dorstenia Grlffithii (Flora of Burma, 1l 462). But it does not agree with the
characters of that genus. Excdlent spedmens of Heifer's plant have recently been colleoted near
Mergui in Tenasserim by Mr. R. L. Proudlock, Curator of the Botanic Garden, Calcutta

PLATE 197. Bullettiadumota, King. 1, branch bearing a mature female receptacle; 2, male receptacle, seen from
outside (from another specimen) ; 3, immature female receptacle; 4 and 6, the same cut obliquely; 6, transverse
dice of a female receptacle, showing the arrangement of the perianths and ovaries, 7, vertical section of a mature
sub-globose receptacle containing only one seed ; 8, vertical section of a mature lobed receptacle containing several
seeds; 9, a seed; 10, vertical section of a seed, showing the plano-convex cotyledons and the minute superior
radicle (r) : all of natural size; 11, female flower, showing the tubular perianth cut open and the clavate ovary ;
12, vertical section of a male receptacle, showing the anthers of three flowers ; 13 and 14, mae flowers with one
sde of the perianth cut away ; 15, 10, and 17, the diantherous column of the male flower, seea from different
points: all enlarged,

PLATES 198 AND 199.
HEMIOROHIS PANTLINGII, King n. sp.,

Nat. Ord. Scitamineae.

Herbaceous; rhizome 12 to 18 in. long, branching, sparsely clothed with short fibres.
Leafy stem distinct from the flowering one and produced after it, 15to 20 in. lon" -,Ieaves
ovate-lanceolate, tapering to each end, sheathing at the base, 6 to 14 in. long and

ANN. ROY. BOT. GARD. CALC., VOL. V.
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2 to 45 in. broad. Flowering stem stout, 4 to 8 in. long, leafless, but with 4 to ‘G blunt
spathaceous bracts. Flowers spicate. Calyx tubular, pubescent, membranous, with three
short subequal sub-acute lobes shorter than the corolla-tube. Corolla in two whorls of 3
each; the outer whorl pinkish, with a dorsal ovate segment and two lateral shorter and
narrower segments, all subacute; inner whorl yellowish, shorter than the outer, the two
lateral segments broad, obovate, emarginate, the middle lobe rhomboidal, concave with a
central thick ridge from base to apex; at the base a transverse recurved process, and at
the sides of the base two purple divergent fleshy processes (staminodes). Fertile stamen
incurved, shorter than the inner whorl of the corolla; the filament thick and fleshy; anther
broadly elliptic, emarginate at base and apex, 2-celled, with longitudinal lateral dehis*
cence. Ovary inferior, obliquely and narrowly ellipsoid, striate, 1-celled; placentas 3,
parietal; style filiform, lying in a groove on the face of the filament and between the
anther-cells; stigma projecting slightly above the apex of the anther, minute, cup-shaped.
Capsule fusiform, 125 in long, 8- to 10- ribbed, pubescent, crowned by the withered
segments of the perianth. Seeds broadly ovoid, '25 in. long, with a short white fleshy
arillus.

Sikkim Himalaya; growing in sand by the sides of streams from 800 to 3,500 feet.
R. Pantling:

This interesting genus was founded by Kurz in the Journal of the Asiatic Society of Bengal in the
volume for 1873, pt. 2, p. 108, t. VIII. Kurz regarded the perianth as consisting of a tubular calyx
in a single whorl, and of a corolla in two whorls. But he did not observe (at least he did not des-
cribe) the two staminodes a the base of the odd lobe of the inner whorl of the corolla which complete
the symmetry of the staminal whorl. As a faot these staminodes do not appear to be well developed
in the only species which he knew, viz. Il. Burmanica. In the plant now figured and described,
these are mogt distinct; and | venture to think that their existence invalidates the theory of the
flower under, which the lateral lobes of the inner whorl of the corolla are in this genus regarded as
staminodes.

PLATE 198. Eemiorchis Pantlingii, King. 1, rhizome, showing the relation of the bud of the leafy-stem to the old
flowering stem; 2 outline of one of the largest leaves: of natural size; 3 & 4, leafy-stem : reduced in site.

PLATE 199. Hemiorchis Pantlingii, King. 6, rhizome and flowering scape: of natural size; 6, front view of flower;
7, side view of flower; 8, stamen, and middle lobe of inner whorl of corolla with the staminodes at its base; 9, base of
middle lobe cut off at its junction with the tube; 10, part of ovary, tube of corolla and fertile stamen; 11, fertile anther
with stigmas projecting from its apex; 12, ripe fruit; 13, a seed; 14, section of the same: all enlarged.

PLATE 200.
- MILULA, nov. gen. Prain.

Nat. Ord. Liliaceae.

Tribus xn. ALLIEAE {definitione parum a/npliata—bmctQae 1—a0, flores rarissime spi-
cati).

Subtribus 1.* Miluleae. (Sub-trib. nova proxitna Eaallieis anteponendau Bulbus tunica-
tus;, spica in scapo simplici aphyllo terminalis. Bractea membranacea subspica 1, bracteolae 0;
perianthium gamophyllum; androecium regulare. Capsula loculicide dehiscens.

MILULA gen. nov. Prain in Sc. Mem. Med. Off. Army India. Part |X, t.- 1. Bulbus
tunicatus; folia liguliformia; inflorescentia spicata, bractea solitaria membranacea obtecta;
perianthium gamophyllum 6-partitum, lobis rotundatis; stamina breviter epiphylla 6, petalis
opposita; ovarium syncarpium 3-loculare, stylo simplice filiformi, ovula in loculis
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singulis 2; capsula loculicide dehiscens, seminibas 2-3j testa corrugata et minutia

sme punctulata. . C o
"MILULA SACATA Pram,1. c. Herba bulbo elongate dImIdXO |nfer|or e sguamis (fohorum
« reterum reliquiis) fibrosis vestito radicibus numerosis ; Joins Uneari-lanoeolatis 'scapum
« fistiyosum bulbo duplo longiorem aequantibus excedentibusue ; s,ca cyhndnoa bractea
"blsai spathacea ovato-acuxninata inguse, floribus vindi-rubescentibus p.rvuhs plunmxs
o« 5 Batis, 5 duar 1:pLeJrlaOntrh]l Ibaﬁméﬁu%@?m wetlulatto> fiimitometis ; s staminibus

“in seriebus | ;g
“ expansis P*loidois) interiors 3 capdlis opposes paullo tamonhu Mamen’,s

" nrnvSUS filiformiDUS, anwiei-iuuo *"*~

«Srr«lnm loculi interioren parum supra RasA aﬁ’fxl %p»fa globosa ovuhs in
« loculo “quogque semper 1 nonnunquam ambobus abortisj sennnibus. nlgrls

«In HMALAYA OEIOTAO : Chumbi, apud Do-tho, * * * — « ./ _
"Rlubus prasmns 4-7 com. longus; sguama fibres* 2*-3* cm.; radices
« 5 . folla viridia 10-15 cm. longa, hsec | - | cm. lata; scapus viridis liber

*

“ 6—9 Cm'Jonffug | -J cm. crassus; spica 2-5 cm. longa, 1 cm. diam.; bractea 3 cm.
T 2%em Flata; flosculi 2\ mm. lati parianthio 3| mm. filamentis 4—5 mm.

& long, ---BC
“ Ba . n mm diam. stylo 2 mm. longo stigmate minimo; capsula 3 mm.
01]g's' ovarium Ja '“'v

“lata tenuis; semina 2 mm. longa 1* mm. diam."
nWh' 1 nt is one of the mogt interesting which the botanical investigation of the Eastern Hima-

‘“cf (Redeurmg the past twenty years ou behaf of the Government of Bengal by the Superin-
laya, con_uche oyA Botaglc Garden, Calcutta, has revedled to science. It was obtained by one of

tenden "of k "1%‘ of that garden in Chumbi, the valley which lies immediately to the east of Sikkim.
the naﬁlve ™ e ey rp~etan; geographically, it forms part of the Himalayan region, since the stream
f;fltti"ﬁ YI: s it finds its way southwards through Bhutan and Assam to the Brahmaputra. Its Flora,
ma ver indicates that, though so near to Sikkim, it enjoys a comparatively dry climate. This is due
e fact that, in place of iying open, as does the basin of the Tista (which practically constitutes

IV_) to the moisture-laden currents that sweep up from the sea of Bengal to preoipitate on the
b;kkm Himalaya the heavy rainfall which characterises this area, the Chumbi Valley has a narrow
southem outlet, and the lofty ridges which enclose it practically deprive these currents of their moisture
ere they reach the depression beyond.

«The facies of this singular plant, which bears out to some extent the comparative dryness of its
habitat, is so completely that of an Allium that at first sight one feels inclined, in spite of its spicate
inflorescence and its solitary bract, to treat it as the type of a somewhat aberrant section in that compre-
hensive genus. Both characters, repugnant though they be to our generio conception of Allium, might bo
looked upon as incidental. Already Allium includes species with heads of sessile florets, while in some
other genera the passage from a head to a spike is of the simplest ;* the difference, moreover, between
one bract and two, among plants -like the Alliece, where the bracteal variation is admittedly 2—oo0, is
no more than arithmetical. But when we find these characters associated with such apparently essential
ones as a distinctly gamophyllous perianth and a decidedly 2-seriate androecium, it becomes at least in-
advisable to further expand the limits of a genus already so unwieldy as Alaum. A secondary reason
for excluding the plant from Allium is that the specimens show no trace of the garlio odour so charac-
teristic, even in dried examples, of most if not of al the species of that genus.

"The localisation of the genus does not appear to be difficult; an overwhelming majority of charac-
ters indicate its tribal position to be among the Allicce, (tribe X11 of Liliaccce in Bentham and Hooker's
Genera Plantarum). It its true that none of the Alliece hitherto described have a spicate inflorescence or
a solitar}/ bract. But it must be remembered that both characters may be merely incidental; the main

« The genus Acacia, foreiample, amongst the Legumiw* ; eft. Prain in Journal of the Bombay Nail Hi$ty. Society, V, 165 (1890).
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point is that, like the other Allieae, the plant under review is bracteate under the inflorescence. The
illece, with which it agrees in the single character of a spicate inflorescence, and whose facies it does
not recall, have no involving bract. The secondary question of the subordinate position of the genus
presents a little difficulty. Of the aready recognised subtribes it clearly approaches most nearly the
Eualliece; and, if it must be located in a known subgroup, it is among these that it can with the least
amount of didocation be placed. The question really turns on the relative value, for purposes of
classification, of characters derived from the inflorescence and from the individual florets. Already the
Eualliece include plants with a gamophyllous perianth and plants with 2-seriate filaments, so that the
characters on which the generic rank of Milula largely depeuds favour the localisation of the genus in
that subtribe. At the same time it must be recollected that, whether incidental or not, the characters
of a spicate inflorescence and of a solitary bract are not shared by any other member of the AUieae, and
it seems more natural as well as more convenient to treat Milula as typical of a new subtribe to be

inserted among the Alliece immediately before the Eualliea€’ D. Praia in Scientific Memoirs by the
Medical Officers of the Army of India Part 9, 1895.

PLATE 200. Milula spicata, Prain.

1 Section of gem X +

2. Flower X f.

3. Perianth laid open to show staminal insertion X f.

4. Stamen of outer series, from within and also sdeways X i-
6. Stamen of inner series from within and also sdeways X j.
6. Ovary X f.

7. Vertical seciion of ovary showing an ovule X f.

8. Floral diagram, vertical.

9. Floral diagram, horizontal.

10. Ittpe fruit, cut across X f.

31. Eipe fruit, seeds fallen, showing dehiscence X f.

32. Diagram showing dehiscence and postion of seeds and of abortive ovules.
13. Seed X f.

14. Vertical section of seed showing embryo X f.

Figs. 1—9 are taken from flowers beonging to the specimen delineated; figs. 10—14 from fruits of a second speci-
men collected at the same time and place.

The specimen sdected is the only one of the solitary gathering which shows two scapes; the others have put one

H. P. & E. J. K.-Reg. No. 2863}— 250-214 M.
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