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PREFACE.

The present volume of the Annals of the Eoyal Botanic Garden, Calcutta,

consists of two parts. The first part contains descriptions of one hundred and one

species of Indian Orchids by Sir J. D. Hooker, late Director of the Eoyal Garden,

Kew, who generously agreed to their publication here. The second consists of descrip-

tions of critical Indian species of Ranuncidace® by Mr. Paul Briihl, of the Bengal

Educational Service, and of an account by myself of eighty-three species of new and

little-known Indo-Malayan plants—mostly Thalamifloral. A figure is given of each

species described in both parts.

G. KING.
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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 Ranunculacese, 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) I am responsible.

G. KING.
Royal Botanic Garden,

Calcutta,

March 1896.



A BRIEF MEMOIR OF WILLIAM ROXBURGH,

AUTHOR OF

THE FLOEA INDICA.

Prefixed to the last volume of these Annals, I gave a short account of Colonel
Robert Kyd, the Founder and first Superintendent of the Calcutta Botanic Garden. It

seems fitting therefore that some account should, in the present volume, be given of

the Botanist to whom this Garden owes the establishment of its reputation as a centre

of botanical work.

William Roxburgh was born at Underwood in the parish of Craigie in Aryshire on
the 3rd June 1751.* His family, although not rich people, managed to give him the

kind of liberal education which during the two centuries that preceded the introduction of

school-boards, " standards " and capitation grants, used to bo obtainable at almost every

parochial school in Scotland. From the parish school Roxburgh went to the University

of Edinburgh and, having attended as many of the medical classes there as were

then required for a license to practice as a Surgeon's mate, he received (through the

influence of Dr. Hope, then Professor of Botany at Edinburgh) an appointment in

that capacity on one of the Honourable East India Company's ships. He accom-

plished several voyages to India on East Indiamen, and having, during the intervals

spent at home, completed his medical studies at the University of Edinburgh,

Roxburgh was offered, and accepted, an appointment on the same Company's Madras

Establishment. Roxburgh arrived at Madras during 1776, and he there made the

acquaintance of Dr. Koenig,f who happened at the time to be making one of his

frequent visits to Madras. Koenig had come out to India about eight years

previously, and had been working at Natural History (chiefly on its botanical side)

ever since. Koenig had been a pupil of Linnaeus, and was still an active corre-

spondent of that great master. Coming originally to India at the instance of the

King of Denmark, Dr. Koenig was attached to the Danish Settlement at Tranquebar.

The inadequate income which he received there, however, induced him to accept

service under the Nawab of Arcot, and it was while in the Nawab's service that

he first met Roxburgh. From the special interest taken in him by Dr. Hope,

there is every probability that Roxburgh had, as a student at Edinburgh, shown

enthusiasm for Botanical Science. Koenig had already given practical proof of his

* In Chambers' Biographies of Eminent Scotchmen, the date is given as 29th June 1759, but that does not agree

with Roxburgh's age at death as given on his tombstone.

t John Gerard Koenig, a native of Conrland, pupil and correspondent of Linnams, travelled in Iceland

, •
t t the rjanish Settlement in the Carnatic as Physician and Naturalist in 1768; entered the

"

er ce be Nawab of Arcot abont 1774; .as employed by the Madras Board in 1778 and entered the

service of the Honourable East India Company in 17S0; died of dysentery at Jagrenathporum on 26th June l,8o.

Ann. Roy. Bot. Gaud. Calcutta, Vol. V.
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devotion to it; and there can be little doubt that the daily intercourse of two such

men in an unfamiliar country, where every plant was comparatively new to them, must
have afforded the greatest mutual satisfaction, as well as the strongest mutual stimulus
to work. The researches of the two friends into the botanical sources of the indigenous

economic products of the Carnatic impressed the Madras Government so favourably that,

from 1778, the Madras Board made a monthly allowance to Dr. Koenig to enable him
to extend his enquiries to Siam and the Straits of Malacca, and in 1780 he was
formally admitted into the Company's service. Koenig died of dysentery on the 26th
of June 1785; he was attended during his last illness by Roxburgh, who makes a
touching allusion to him in the following note appended to his description of Roxburghia
gloriosoides, Dryand. (Fl. Ind. II, 236). "This," writes Roxburgh, "was one of the last

plants Dr. Koenig saw. It was brought in when he was on his death-bed. He did attempt
to examine it, but was unable; for the cold hand of death hung over him. He desired
that I would describe it particularly, for he thought it was new, and uncommonly
curious and beautiful. This observation from a worthy friend, a preceptor, and
predecessor has made me more than usually minute in describing and drawing it."

Koenig was immediately succeeded in his appointment as Government Botanist by
Dr. P. Russel, who, however, held the office for but a short time, and he in turn was
succeeded by Dr. Roxburgh. Roxburgh, who was presumably attached to a regiment
(I can, however, find no definite information on the point) was moved about from° place
to place; but, from his first arrival in the Madras Presidency until his transfer to the
Calcutta Botanic Garden in 1793, his service was confined to the Northern Circars, and a
great deal of it was at Samulcotta,* a small station about seven miles from the town of
Coconada, and about twenty-two from one of the mouths of the Godavery river.

Samulcotta stands on the edge of a hilly region possessing a very interesting Flora.
For years it had been the practice, both of Koenig and of Roxburgh, to describe and
make drawings of every plant they met. During his life-time Koenig had transmitted
many specimens of plants to Europe, some of which had been published in the Supple-
mentum Systcmatis Plantarum of the younger Linmeus and in Retz's Observations
Boiankm; while others had been described by Schrader and by Vahl. Papers written by
Koenig himself had also been published in the Transactions of the learned Societies of
Berlin, Copenhagen, and Lund; and one in the first volume of the Transactions of the
Lmnsean Society of London. By Koenig's will, all his letters, papers, and unpublished
manuscripts, as well as his dried specimens of plants, were bequeathed to Sir Joseph
Banks, President of the Royal Society of London. Up to the time of Koenig's death
Roxburgh had, so far as can be learnt, sent no plants to Europe, and had himself pub-
lished nothing. Between the years 1791 and 1794, however, he transmitted, to the Court
of Directors in London, descriptions and figures of no fewer than ^ hundred ^
1 he Court placed these in the hands of Sir Joseph Banks, who selected three hundred
oi them which were published, at the Company's expense, in three large folio volumes
under the title The Plants of tke Coast of Coromanclel This was Roxburgh's earl"
book; the first part of it app̂ ared^l79^^ qntil 1819 . Contemporary with

* In the article on Eoxburgh in Knight'a Cyclopedia of Bioqravhv it i. ^^a *k.* i,a * 7- J 7"
eotta from 178! until his transfer ,„ Calcutta; id'.ho that «t Samufc'o a he etabl shed I ! 'rde 7 "I.

"''

duced the plant, yielding coffee, cinnamon, nutmeg, arnot.o, and s.ppan wood a J n n t ,T
* 'ntr°-

mulherr, tree, and «i« kinds of pepper vines. He is also s fd We ,n rested
"1"

^ke
' "? *'

cultivation of sugar, in the rearing of silkworms and in the manufacture« ' " ^ lmF0Tement °f *
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Roxburgh in India there were, in the end of the hist and the early part of the present

century, many keen Botanists, chief among whom may be mentioned Anderson, Berry,

Campbell, Carey, Colebrooke, Fleming, Haidwicke, Kyd, Heyne, Hunter, Buchanan-

Hamilton, John, Sir W. Jones, Klein, Lesehenault, Bottler, Russell, Shuter, and Son-

nerat. All these men probably received BOine stimulus from the ardour of Koenig, who

appears to have been in India a sort of moaUr of Liiunens. The majority of them

contented themselws, however, with collecting and distributing unnamed specimens of

Indian plants. Many of their plantfl sent to Europe were published by l.innauis iilius,

Lamarck, Roth, Beta, Smith, Yahl, A. P. De Candolle and others; while not a few were

published in India by Roxburgh himself. Bottler did indeed issue seme species bearing

manuscript names, some of which have boon kepi up. But Roxburgh was the only one

of the group who attempted to give an account of any considerable number of Indian

plants in the form of a Fhra, and for this reasoo he has been called the "Father of

Indian Botany" and "the Linnaeus of India,"

Colonel Robert Kyd, the Founder and first Superintendent of the Botanic Garden

at Calcutta, haying died in May L793, Roxburgh was appointed to Bucceed him, and

he took charge of the Calcutta Garden on 29th November of the same year. Colonel

Kyd had never lived in the garden; in fad there was no house lit for occupation

by a European within its precincts, Roxburgh, however, determined to live in it, and

one of the first matters which occupied his attention was t

for himself. The spot selected by Roxburgh for his house

dent's quarters) was on a hold promontory where the rifer

This site is marked in the old charts and maps as "thanna,

been occupied by a old fort. On the left, bank of the Hoc

promontory and on the site of the village still known as Mattia

stood in former days a similar fort; and the two formed a p:

and pirates coming up the river. Roxburgh docs not appear

at building as he was at Botany. For the cost of tho house

the sum allotted by the Honourable Company by a considerable

General of the period, with the obduracy hereditary to his office, refused to pay the

excess.

Roxburgh appears to have arrived at Calcutta with a constitution impaired by hard

botanical work in the feverish jungles of the Carnatic; for, within four years of his

transfer to the Botanic Garden (i.e., in 1797), he was obliged to make a voyage home

for the re-establishment of his health.* In October 1790 he returned to Calcutta. But so

soon as 1805 he had again to visit England on account of illness, and during this second

visit he lived at Chelsea. He returned to Calcutta for the last time apparently about

1808; but during the hot season of 1813 his health completely broke down, and he

was compelled to undertake a sea-voyage, wdiich he at first intended should have been

only to the Cape of Good Hope. His health, however, did not improve sufficiently at

the Cape to warrant his return to Calcutta, and he therefore extended his voyage to

St. Helena, and finally to England. Shortly after his arrival at home, he proceeded

to Edinburgh, where he died at Park Place on the 18th February 1815. He was

buried in the Greyfriars Churchyard there in the tomb of the Boswells of Auchinlech,

* According to one account, it was during this visit to Scotland that Roxburgh proceeded to the degree of Doctor

of Medicine at the University of Edinburgh.

Ann. Roy. Bot. Gard. Calcutta, Vol. V.
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Lis third wife having been a daughter of that house. The part of the inscription on

the tombstone which refers to Roxburgh is as follows :—

Here are deposited the remains of Doctor William Eoxburgh, of the

Honourable East India Company's Civil Service, who died at Edinburgh on

the 18th February 1815, aged G4. Also those of Mary, his wife, daughter of

the late Eobert Boswell, Esquire, W.S., who died in London on the 18th

January 1859 in her 85th year. Beneath this stone are also deposited the

remains of Mary, the eldest daughter of Doctor William Roxburgh, and the

wife of Henry Stone, ^Esquire, who departed this life on the 30th January

1814, in the 30th year of his age.

Dr. Roxburgh was three times married. Through the kindness of Mr. N. Bonham-

Carter, of the Bengal Civil Service, who is a lineal descendant of the Mrs. Stone men-

tioned on the tombstone, I am enabled to give the under-noted family table which,

however, is unfortunately for the most part without dates:

—

Marriages and Families of Dr. W. Roxburgh.

Miss Bonte. Miss Huttenmann. Miss Boswell

(Swiss or French; father perhaps (German.) (of the Auchinlech family).

Governor of Penang. She was

one of three sisters. The other

two married Mr. Amos and

Baron Yon Streng.)

Child Children. Children,

The above-named Miss Bonte 1. George, killed by lightning in 1. Sibella.

had one child, Mary, who married Java. 2. Mary Anne, married H. C.
Henry Stone, b.c.s., and had four 2. Anne, married Eobert M. Tucker, b.c.s.

children— Tulloh, b.c.s. *3. William, married Miss A. E.
1. Richard (?), who died aged about 3. Robert, Indian Army. Boswell.

six - 4
-
Bruce

>
ditt°. (Mi«s Boswell, the third Mrs. Box-

2. Mary (Lady Marjoribanks). 5. Elizabeth, married F. Curwen- burgh, tern shter qf Mrs. Fgerton
3. Amelia (Mrs. James Mac- Smith, b.c.s., and died 1891, of Grcsford)

Arthur). aged 92.

4. Sibella (Mrs. G. W. Norman). 6
- SoPHa, married John W.

7. James, Indian Army, married

Miss Carnegie.

8. Henry (Royal Navy).

Estimated by the amount of elaborated botanical materials which he left behind him,
Boxburghs hfe at the Calcutta Garden must have been one of continued hard work.
When he quitted India for the last time in 1813, he left, under the charge ofBr Carey not only the manuscripts of his Bortus Bengalensis and of his Flora
Indua but also no fewer than 2,533 life-sized coloured drawings of Indian plants,h^ °f their fl™ which ^ doubtless been made by

-
r xiu tuobe ngures, there is, in most cases, no room for

3 Society of Arts. V liam
; for, in a paper written in 1801 (and printed

™«> » • *»* A.) ™S*, Junior, is credited with having discovered AtcUpia, tenoci*-
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tanist, determined to print, at their own expense, their father's manuscript

. Tins was done under the editorship of the venerable Carey,

and the hook was published, in three octavo volumes, at Serampore in 1832. This

edition ha? OT <J" r of print and difficult of purchase, a verbatim

reprint of it, in a single volume (paged, however, according to the original), was under-

taken in Calcutta in 1874, at the expense of Mr. G. B. Clarke, p.r.b., the present dis-

• of t\n> Limnean Society. Mr. Clarke's reprint also includes Rox-

.»unt of Indian Cryptogamta^ which was not included in Carey's Serampore

edition, but which (having been rescued from oblivion by Griffith) was published by him

in 1844, in the fourth volume of the Calcutta Journal of Natural History. Mr. Clarke's

tithing Roxburgh's Flora are stated at length in his excellent preface to

Ufl one was to put the hook within the reach of the poorest

lent, and thai object was moat effectually fulfilled by his issuing the volume

(fire rupees) which could not hare covered one-half of the cost of publication,

py of tli- edition been sold within B year. Roxburgh's Flora is still

;ul book to persona, who, without being really Botanists, desire to make
h the plants of the plains and of the lower slopes of the hills

i Lndia and of the Madras Presidency, It contains also an account of the

majority of the exotic plants which are cultivated, even at the present day, in

gardens I India, and also descriptions of some plants which Rox-
i various parts of the Malayan Peninsula and Archipelago

(which he named in a general way "The Moluccas*'). The descriptions of these

eagre in the extreme, and are now practically of no
v of the common garden plants also are described in an imperfect way.

the Himalaya and of the higher ranges of Southern India

or thereby, the Flora gives no account whatever. With re-

the imperfections of Roxburgh's Flora as a guide to the Botany of the
it should, however, be borne in mind that the bulk of the

res in the plains; and that it is only a small percentage even
population who actually reside in the hills.

of Roxburgh's Flora as a botanical work has so long been ack-
thal it is unnecessary here to enter upon any estimate of it. I would
ark that Roxburgh's descriptions of Indian plants are, for the most part, so

od graphic that, while identifying a plant by his Flora, one can feel quite cer-
tain when he has got the very species that its author meant: one does not finish one's

:ii a headache and with the uneasy feeling that his plant may be one of half
rd Roxburgh's accuracy as something marvellous. When an organ is

observation by means of the comparatively rude lenses obtain-
ay trust to his account of it being absolutely correct,

young authors—working chiefly with Herbarium
u it seems to me, reduced some of his species with rather too much

hare worked a good deal with Roxburgh's Flora and among Indian plants,
ikes a good deal to convince me of a Roxburghian blunder! Roxburgh's ideas

gree sagacious
;
and, had he lived a few decades later,

ora would have don successfully fashioned on the natural system as
m«an. Finally, I would claim for Roxburgh's book the merit that it

ill-natured or unkind remark. Ncyer once does its author
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can be little doubt that Roxburgh must have made large collections of

plants during bia long fadian career ol thirty-eight years. Comparatively few .of these

cm, however, now be traced in collections. It is known that his earlier collections in

the Carnatic were destroyed by an inundation. He, however, made later collections in

that province prior to his removal to Calcutta ; and, during the twenty years of his

life in the Calcutta Garden, when collecting was more or less his business, such an

anient botanist must have accumulated large quantities of dried plants. No Indian

plants of his, however, now exist in the Calcutta Herbarium.* It is indeed asserted

by Griffith, in his report on the Calcutta Garden written while he acted for

Dr. Wallich in 1834, that the latter had carried off all Koxburgh's collections from

Calcutta, and that they had (without being distinguished by any identifying mark)

formed part of the great Herbarium of Indian plants distributed to the chief scientific

institutions in Europe, ;it the expense of the East India Company, under Dr. Wallich's

direction. A few ol Roxburgh's Indian plants are to be found in the Edinburgh

Herbarium; there are a few also at Kew and the British Museum, and doubtless there

are others in some of the great Herbaria on the Continent of Europe; but the mass of

them cannoi be now traced, The want of complete suites of Roxburgh's plants is,

however, greatly compensated for by the drawings which he left in Calcutta of the

majority oi named by him. Copies of all of these drawings were made
at the expense of the late Sir \\\ J. Hooker, and were deposited by him at Kew where
tiny can be now consulted; while many of them were printed on a reduced scale

in Wig] trum Indue Orientate.

A lew m;ii- after Roxburgh's death some of his friends erected a monument to

his memory on a little mound near the great banyan tree. The inscription on this

monument, which was composed by Bishop Heber, is as fallows:

—

Quisquis odes

Si locus suavitate mentera permulcet

Aut admonet ut pie seiitias de I?eo

Habendus in honore tibi

Roxburghius

Horum hortorum olim prrefectus

Yir seientiao botaniees laude floreus

Idemque amcenitatum agrestium

Summus artifex

Conservat cinerem Patria

i-. M. r. ( . Buperstites Amid A. D. 1822.

The portrait which forms the frontispiece to the present volume is a reproduction
(by the process of photographic etching by my friend Colonel James Waterhouse) of the
picture published m thirty-third volume of the Transactions of the Society of Arts
(London, 1815).

A

i

r"' n:,<r " f P,anU' collected at the Cape oE Good Hope durin
tin- IltNbarium al> m; enty rears ago by a surviving d»ugbte
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A

CENTURY OF INDIAN ORCHIDS,

SELECTED FEOM THE

DRAWINGS OF PLANTS IN THE HERBARIUM OF THE ROYAL BOTANIC

GARDEN, CALCUTTA,

WITH DESCRIPTIONS, &c

J. D. HOOKEB, 3I.D., R.N., F.R.S., K.C.S.I., C.B., <£c, <£c.

The drawings here reproduced in lithography consist of a small selection from the

magnificent series of Indian plant-portraits by native artists, that have been accumulating

in the Calcutta Botanic Garden for nearly a century. The collection was commenced

by Dr. Roxburgh, then Superintendent of the garden, before the end of the last century,

and has been steadily added to by his successors, Drs. Wallich, Falconer, Thomson, Ander-

son, Clarke and King down to the present day, when it numbers from six to seven

thousand drawings. Of these the most important botanically and most instructive

scientifically are those of the orchids, of which there are about one thousand.

It was not until I had almost completed the descriptions of the Indian orchids for

the " Flora of British India " that I ventured to ask Dr. King whether permission could

be obtained from the Bengal Government for the transmission and temporary deposit

in the Royal Gardens, Kew, of the drawings of this Order, so as to enable me to make

such use of them as was still possible for my Flora. My request met with a prompt

and generous acquiescence from Dr. King, who lost no time in obtaining the requisite

permission and in forwarding the drawings to Kew.

As stated in the remarks preliminary to the " Supplement to the Orchideae " contained

in vol. v, p. 176 of my Flora, the inspection of these drawings, together with the study

of a multitude of specimens received through Dr. King from the Calcutta Herbarium,

some on loan and some as gifts to Kew, necessitated a revision of the characters of the

greater proportion of the species already described (often from very imperfect materials),

and consequently entailed many emendations in the latter, together with the addition of

not a few new species.

Ann. Roy. Bot. Gabd. Calc., Vol. V.



The great assistance afforded me by the drawings, and their manifest superiority to

descriptions, however exact and complete, for the identification of plants belonging to this

most difficult Order, suggested the desirability of having a selection of them published for

the use of scientific botanists and cultivators of orchids. To this end I offered, should

my suggestion meet with Dr. King's approval, my services in selecting a century of them

for publication in the " Annals of the Calcutta Garden," adding fuller (and often amended)

descriptions and observations on the species figured than could be given in the limited space

devoted to the orchids in " The Flora of British India." Dr. King's cordial approval

gratified me much, and this Part of the Annals is the result.

I should call attention to the fact that, excellent as the drawings are in many

respects, as representatives of the plants pourtrayed, they err in manifesting that

tendency to enlarge, which is a besetting sin of Indian botanical artists ; and that

the analyses leave much to be desired in the matter of proportion and accuracy. Of

these defects the first is irremediable; the others I have in many instances endeavoured

to certify or to check, by adding analyses of my own. In no case do these defects

appear to me to detract materially from the value of the illustrations as a means of

identifying the plants represented.

It remains to add that the drawings here reproduced were the work of many
native artists of various skill and attainments, subsequent to the series commenced by
Dr. Roxburgh

; that they date from the period of Dr. Wallich's superintendency of

the Royal Gardens
;
and that the artists' name being rarely recorded, the inscription at

the left hand lower corner of each plate should read " Lithographed by " and that on
the corresponding right hand corner "Printed by." Exact copies of the whole Calcutta
collection of drawings of Indian orchids have been, with Dr. King's permission, made
under my supervision for Kew, and are deposited in the Herbarium of that establish-
ment, the cost having been defrayed by the Trustees of the Bentham Fund.

Camp, Sunningdale, October

J. D. HOOKER



A CENTURY OF INDIAN ORCHIDS

Sir JOSHPIT DjlLTON- HOOKER.

0. orbiculai

confluente, si net
11- RilMenilflmi

is OtfaftOokiiatt

FL Brit. Lnl. v. NT

JlAIi.—SlKKIM-lIlMAl.AVA
j at I >lkkr,] i, ,-, alt. a]„,„t 4,000 H.f Ckrk*. KliAMA

a flat, trui

wholly or i

Very closely allied to 0. \

disposition of the leaves and spiko, and mini

nearly the same sepals and lip; but in that
fins, and

prove forms of one species.

The drawiDg of 0. orbicular?* was made at the Calcutta Garden from specimens sent by Mr Grita
a collector for the Duke of Devonshire, from the Khasia Hills, to I>r. \\ •

]
i

'

manuscript name of O. pkpttoUaekvt, in Wallich'l hand-writiDjr a ifimiflMnft rntno %vL;,i, t i ij i

retained had I known of it when detail ronuj for the Flora of British JncT

Fie. 1, portion of spike ; 2, bract ; 3. frout and 4, Lack viow of fl,,wnr • r, /i r> „. -,,

,. , ,
'

. ,
' *

' . .

BOfrtri B» WWrt with perianth- segments
aispiaced ; 6, ovary, column and anther ; 7, pollima,

—

all greatly enlarged.

PLATE 2.

Mickostylis Wallichii, Lindl.

M. Wallichii
;

foliis 2-4 sessililns petiolatisvc elliptico-vel ovato-lanccolatis acuminata
marginibus sapius undulatis, Bcapo acute aUgnlato, racemo multifloro, bracteis ovario
brcvioribus patentibus vel rcflexis, labelli lamina apice rotundata v. emarginata, auriculis

Ann. Hot. Bot. Gard. Calc, Vol. V.
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acutis v. obtusis. Lindley in Wall. Cat. n. 1938 et Gen. and Sp. Orchid. 20; Ridley in Journ,

Linn. Soc. xxiv. 337 j
Hook. f. Fl. Brit Ind. v. 686. Malaxis acuminata, Don Prodr. FL

Nep. 29 (fid. obs. in Herb. Wallich).

Hab.—Temperate and Subtropical Himalaya, alt. 4—7,000 ft. from Simla to Sikkim.
Khasia Hills, alt. 5—6,000 feet. ? Andaman Islands, Kurz. Travancore and the
Anamallay Hills, Beddome {fid. Ridley), Distkib.—Cambodia.

Rhizome creeping, fleshy. Stem 2—3 in., sheathed. Leaves 3—5 in. long, many-nerved,
bright green above, strongly ribbed, and often discoloured wholly or on the nerves only
beneath. Scape 3-8 in. high, slender. Raceme 2-4 in. long, narrow; bracts ovate, acute,
green; flowers \ in., nearly \ inch from the tip of the lip to that of the dorsal sepal,

greenish, purplish or yellowish. Sepals oblong, dorsal 1-3-nerved, lateral 3-5-nerved. Petals
3-nerved. Lip very variable as to the comparative and absolute length and breadth of the
lamina and auricles.

The plate represents a very small-flowered state of the species. Microtis WaVkhii is a very
common and variable Himalayan and Khasian plant; and probably, as hitherto defined, includes more
than one species. To illustrate the great differences in form of lip that occur in plants of M WaWclm or

Swin
aU
-

SPeCieS DOt hithert
° diStingUi8hed h°m {t

>
I ha7e added t0 the Plate enlar^d figures of the

A. Flower of a Khasian specimen, with sessile leaves cordate at the base; Al, dorsal, A2, lateral sepal -

A3, petal,

—

all spread out.

B. Flower of another Khasian specimen with narrower, longer-petioled leaves; the lip nearly rounded at
the apex

; auricles long, parallel, acute.
C. Lip and dorsal sepal from the type of M. Wallichii, Lindl., in Herb. Kew (Wall. Cat. n. 1938-1) The

sepals are very broad and the lip contracted opposite the column and 3-lobulate at the ape, • the
auricles divergent. *

D. Flower from a large form cultivated at Kew, named M. biloba, Eeichb. f. The leaves are 6-7 by
-21 in.; scape with raceme 12-14 in.; bracts i in. long, reflexed ; lip 2-lobulate at the apex ;

auricles parallel.
v '

E. Hower of specimen from the Andaman Islands {K«r,) with the apex of the lip aeute and auricles cross-ing. Leaves all broadly ovate. 3—4 bv 5>_oi ;„ mka ,. ,\ ,

the column. It is probably a distinct species
'

***"' '^^ *» fr°Dt ° f

'' n
ZLtri7hal°id

;\
m-°™qM

'
FarM "* fr°m MonllneiD

-
Li? 2-lobulate at the ape* •

auricles short, rounded, overlapping. Mr. Parish observes of this, " very near indeed to V«*».««*,. but the flowers are fewer (g-10,, somewhat longer, lip nearly a perfect v. ,1b Zlobes overlappmg and tip notched
; the column 2.deu.,te (not 4-dentate as in ompUl^J- Fl

^iizi:^:!^ F2- back "" oi *°"h anther—* * -<—"

'

FIOW

Wolar
lraCheheila

'

U"m M°0taein
'

Iab*1M * ««• by Parish; the leave, are petioled,

Thezxzfzt tnZdTircor aid

1

;;

8 in,?ed

?f:• im teet - juiy *^ g
-

*-••
specimen represented; 1, front «S^^t^ »"?".,. .'^ W" •""' "' *~ « *'
petals ; 9, column-*/* „Uyti.

&°™
'
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d°"al^ ; 5 ""» « '»*»« «P^ I 1 «d «.

PLATE 3.

Liparis {Mollifolice) Gamblei, Hook. f.

uwgernino, Dracteis ovatis acutis, sepalis oblongolanceolatis
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obtusis 3-nerviis lateralibus labello supjmsitis, petalis linearilms 1-nerviis, labeUo dcflexo

elliptfco acuto crenulato lateribufl deflexifl ban minute 2-calloso, columns tenui incurva.

Rook. f. in Hooh Ie. Plant, i. 1812 ct Ft. Brit. lad. v. 693,

Hab.— Sikkim-Himalaya, at Rungbec, alt. about 5,000 feet, Clarke: on Sinchul, alt.

6,500 feet, Gamble.

Pseudobulbs clustered, the size of a small hazelnut, green, smooth. Stem 0, Leaf

4-6 in., obhne, acute or suddenly narrowed into an obtuse tip, with about 12 plaits,

pale green, narrowed at the bate; petiole <»—9 in. tap* enfolded by the base of the leaf,

rather stout, shorter than the leaf, many- and lax-Hmvcrcd ; raehis of raceme (in the drawing)

rather thickened, reddish, ribbed ; bracta erect, spreading, green; pedicel with ovary
| i.,.,

slender. SepaU \ — \ in., pale pink, margin* recurved, Lip rather longer than :

;

greenuh-jrellow, with three strong, red median nerves, margins, and branching lateral nerves.

Column strongly incurved above the middle, terminal wings entire or more Or [CM notched.

In the specimens of this spc-ies described in the Flora of British India, the Leave*

were sessile, whereas in this they have rather Long petioles.

"Sikkim, alt. 6,000 ft., Aug. Js;.;, g. K rw tad A2, |fe an- boa Gamble* vp-imm, ibo

Lri'Aius (Coriijuliir) pf.anta<;ini-:a, Lindl.

subnppositis lineari-oblongis oblanceolatisve acutis, loapo valido teretiusoulo vel oompresso,

bractcis ovato-lanceolatM ovarium Embsequantibus, Bepalis obtusis 3-nerviis rectis lateribus

rcvolutis, petalis lmeanbus 1-nervns, labelio Bepalifl BBquelongO a bad dcflexo orbieulare

breviter unguiculato crenulato basi 2-tuberculatO, oolumna incurva apice exalata. Lindl. Gen.

$ Sp. Orchid. 20; Ridley in Joum. Linn. Soc. xxii. 286; Hook. f. Ft. Frit. Ind. v.

702. L. selligera, Rcichb. f. in Linmra xli. 42. L. orbicularis, Lodd. ex ILmst. in Gard.

Chron. 1881, ii. 592. L. Grilnthii, ex parte Ridley I.e. 285.

Hab.—Sikkim-IIimalaya, alt. 1—2,000 feet, Clarke. Upper Assam, at the Brahma-
koond, Griffith.

Pseudobulbs 2—3 in. long by 1—
1 J in. broad, smooth, green, much compressed; sheaths

membranous, acute. Fhtea-iny xuipe from the ba>e of the old pseudobulb, 2— '4 in. by ! 1 in.

broad, flattened, clothed with compressed green imbricating acute sheaths. Leave$ 6—10
by 1—2 in., keeled, sessile or narrowed into a petiole, 5—7-nerved. Scape with the raceme

about as long as the leaves, strict or flexuous; bracts j—§ in., concave; flowers 1 in. broad,

green. Lip with 3 median nerves and branching lateral ones.

Lindley gives Bhutan as the habitat for this species, and in all probability it is a

native of that country ; but the specimen he described, and which is preserved in his

Herbarium now at Kew, is ticketed from the Brahmakoond.

The drawing here reproduced is inscribed " Sikkim, 5-3-83, fld. in H. B. C, 19-7-83, O. King." The following

figures are of the specimen drawn :— 1, bract and bud ; 2, side and 3, front view of flower ; 5, lip,—all of the

natural size ; 4, flower with the lateral sepals and lip removed ; 6, anther— both enlarged. The figures under A
are from analyses of my own of a plant that, flowered in the Kr.yal Garden, Kew, in June 1866, and is the type of
lleichenbach's L. selliyera ; A, lip ; Al, dorsal and A2, lateral sepals ; A3, petal ; A4, column—all enlarged,

Ann. Ruy. Bot. Gard. Cai.c.. Vol. V.
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PLATE 5.

Dendrobium (Bolbodium) pumilum, Roxb.

B. pumilum ; dense coespitosum, pseudobulbis oblongis linearibusve cylindraceis demum

tetragonis v. multisulcatis 1—2-foliatis, foliis parvis brevibus ellipticis v. rotundatis crasse

coriaceis obtusis, floribus ad apicem pseudobulbi solitariis breviter pedicellatis, sepalis

albis lateralibus late triangularibus acutis, dorsali multo minore ovato, petalis linoari-

oblongis, mento corniforme sepalis longiore incurvo, labello oblongo v. obovato-oblongo

apiee 2-lobo lobis rotundatis crispatis, disco carina lata flava instructo. Roxb. Ilort. Beng.

61 et Fl. Ind. iii. 479 in part; Griff. Notul. iii. 315; Lindl. in Journ. Linn. Soc. iii. 6;

Hook. f. Fl. Brit. Ind. v. 713: vi. 184.

Hab.—Chittagong, Roxburgh. Pegu, at Rangoon (in Herb. Hort. Calcutt.). Texas*

serim, Griffith. Perak, Scortechini. Singapore, Ridley. Distrib.—Borneo.

Pseudobulbs crowded, of one usually many-grooved node, 1— 1 \ in. long, sessile or sub-

stipitate. Leaves §—1 in., sessile, chanelled along the centre above, strongly keeled beneath,

dark green. Flowers 1 in. long, white or flushed with yellow
;
pedicel with ovary ~—\ in.

Lateral sepals 7-nerved. Lip with the median ridge obscurely caruncled, ending in a

horse-shoe-shaped or notched caruncle in front of the terminal lobes.

The description of this given in Roxburgh's Flora is mixed up with that of an Erin, no doubt

through an error of the transcriber or printer ; his drawing of it is excellent. According to the plate here

given, the pseudobulbs are sometimes tetraquetrous, which suggests the suspicion that D. quadrangulare,

Parish (Fl. Brit. Ind. v. 714), may not be (as Parish supposed it was) really distinct. The flowers are

identical in the two, but D. quadrangulare otherwise differs in the clavate pseudobulbs, linear-oblong leaves

and fascicled flowers. Mr. Ridley, writing to me from Singapore, says that "D.pumilum is common at

Singapore, with flowers yellow or cream-coloured ; lip with a dark spot at the tip, or veined with red.

I never saw many flowers in a head as in D. quadrangulare."

The drawing here reproduced is inscribed " Koolyet (a mountain in Tenasserim), Gallatli/, July 1877,
G. Xing." Fig. 1, flower with the sepals and petals detached and lip removed, and the foot of the column down
to the notched base of the mentum coloured pink and yellow ; 2, pedicel and column with its foot, the anther
removed; 3, side view of the same; 4, lip, represented as much narrower than in the drawing of the plant
and than in any specimen seen by me ; 6, anther ; 6, pollinia :—all enlarged.

PLATE 6.

Dendrobium (Staihyobium) denudans, Bon.

D. denudans- caulibus coespitosis elongatis suberectis v. nutantibus, foliis distichii
lineanbus lmean-oblongisve acutis obtusis vel emarginatis caducis, racemis axillaribus
elongate gracilhmis cernuis, bracteis minutis, sepalis petalisque lanceolatis attenuato-
aeummatis falcatis, mento brevi incurvo obtuso vel rotundato, labello sepalis multo breviore
lobis lateralibus serrulatis ineisisve, terminal! parvo ovato recurvo vel reroluto crispato,
disco 2-lamellato. Bon Prodr. Fl. Nep. U ; Wall. Cat. n. 20H ex part,; Lindl On, I

Hi r t H 'I

BOt *«- ^ MSC
'
156 « UU 6l « » *"• Linn. Soc. iii, 19;Mook. J. Fl. Brit. Ind. v. 715.

to Sifwmr
TEMPEEATE aDd SCBTE°PICAL Hl)ULAYA

-

alt
- *~7,000 ft., from Kumaon eastward
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Stems 6—10 in. hog, leafy throughout, or (through the earl

leaves) naked below, except for their sheaths, Scapes axillary, ve

raceme 4—6 in., rachis flexuous; pedicel with ovary J—J in. Fkm
or greenish with red mentum and red veins on the lip. 01 yeHoi
lip. Dorsal sepal 3-nerved, lateral 5-nerved

;
petals Unerfed, all (

slender points. Column very short. Anther with an erose margin.

The drawing reproduced here represents a greatly more robust state ol

side lobes of the lip are toothed only, not deeply cut, as in the

subsectional character which I havo given in the Flora of British India, wln-re /;. 4
alpentre, Royle, and etrongylanthum, Koichb. f., are llllllllflilWd ir

of the lip.

The drawing here reproduced is inscribed n-ar Darjeeling, 1862, T. Anders." Fij

3 &4, anther; 6 & G, pollinia :—all enlarged.

lH.M.RoiurM (Stachyolnnu) ERLSFLORU1C, Gfif*

D. eriecjlorum; caulilms brovilms pseudnbulWis, foliis lincarilms vel lineari-obloDgis

vel lanceolatis acutis vel einarginatis, srapis ^rneilihiis foliis (ongioribos nntanfilms multi-

Horis, braeteis parvis, sepaHs lanoeolatis aouminatis faloatis, mento btere faeorvo obtuso
vel rotundato, labeHo sepalis fere eeqiulongo, lobis lateralibos peetinatim v. subfimbriatiin

erissflomm, Grif. NotuL iii. 316 •' l>. PL Aiiat. t. 307; Lindl. m Jonm.

iii. 10; Hook. f. Fl Brit. Ind. v. 715.

IIai?.—Sikkim-IIimalaya; alt 6,000 ft., J. D. Hooker, 6fc. Khasia Hills, alt.

4—5,000 ft., Griffith. S-r.

Stem 6—8 in., basal or all the internodes thickened, the upper few leafing.

2—3 in., distichous. Scape with raceme 3—4 in.
; pedicel with ovary l

in. ; flowers neen
§ in. long. Sepals and petals simply acuminate, not drawn out into long points ' petals
oblanceolate, acute. Lip green, with red veins. Anther not erose on the margin fas it is

in D. denudans).

In the Flora of British India I have described] the flowers from various sources as being as

variable in colour as those of D. denudans, to which this species is closely allied. I had not, how-
ever, any knowledge of these being green as here represented, and I had not observed the toothing

of the top of the column ; or that the margin of the anther was erose in J), demtdam and entire

in D. eriwflorum. The stems also of this are longer and more slender in the specimens I have
examined than in the figure here reproduced, which is inscribed "84, D. denudans, Don? Mr. J
Gibson, 1836. G. Mann showed me a drawing of this plant collected halfway between Punkabari
and Kurseong, 18G7. T. Anders. D. eria}florum, Grif. ; see t. 307 Monocot. PI. NotuL iii. 310
G. King."

'
'

Fig. I, flower; 2, the same with perianth segments detached; 3, column; 4, anther; 5, pollinia:-^
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PLATE 8.

Dendrobium (Stachyobium) parcum, Reichb. f.

D. parcum; caulibus densissime coespitosis gracilibus elongatis ramosis pendulis,

racemis brevissimis axillaribus paucifloris, floribus parvus, sepalis yiridibua lateralibus

oblongis obtusis v. subacutis 3-nerviis, petalis lineari v. oblongo-spathulatis, mento late

incurvo obtuso sepalis longiore, labello recto v. recurvo flavo basi rubro maeulato,

sepalis longiore anguste spathulato apice dilatato cuneiforme v. orbioulato truncato v.

retuso. Reichb. f. in Gard. Chron. 1866, 1042 et Xen. Orchid, ii. t. 169. ; Hook. /. Fl-

Brit, Ind. v. 720.

Hab.—Tenasserim ; near Moulmein, Parish.

Stems 10-18 in., narrowed at the base, as thick as a goose-quill, green; inter-

nodes |_ \x in#j terete, lowest sheathed; nodes discoloured; branches elongate, with

short brown sheaths at the very slender base. Leaves not seen, probably occurring

only in a very young state of the plant. Peduncle J—J in., slender, with very short

imbricating sheaths at the base, 2—4-fld.
;

pedicel with ovary J in.; flowers J—\ in.

long. Sepals subfalcate
;

petals 3-nerved, as long as the sepals, green ; lip nearly

twice as long as the sepals. Anther conical.

A singular species, leafless in all the specimens I have seen, as well as in the drawing, though

probably leaves are to be found in the young state of the plant ; and are, as in its near ally

D. hcrbaccitm, Lindl. of the Deccan peninsula, very caducous. The lip, which is described as

cuneiform and straight, and which appears to be so in dried specimen, is here represented as

denexed beyond the middle.

The drawing here reproduced is inscribed " D. linguaefonne Par. mss., Tenasserim Province,

brought from Moulmein, 3rd February 1866. Drawn by GopaL, 15th February 1866. T. Anderson."

Fig. 1, flower with the perianth segments detached ; 2 and 3, anther j 4, pollinia—all enlarged.

Dendrobium (Formosce) Williamsoni, Day and Reichb. f.

D. Williamsoni; caulibus robustis flexuosis, vaginis foliisque hirto-puberulis, foliis

lineari-oblongis lanceolatisve obtusis v. 2-dentatis, floribus 1-2 terminalibus breviter
pedunculatis amplis, sepalis albis lateralibus lanceolatis acuminatis, dorsali ovato acuto,
mento infundibulari sepalo dorsali fere sequilongo, labello aureo basi rubro-maculato
lobis lateralibus brevibus rotundatis, terminali orbiculari plicato ciliato, disco obscure
tricarinato. Day et Reichb. f. in Gard. Chron. 1869, 78; Hook. f. Fl. Brit Ind. v. 721.

Hab.—Assam, Williamson. Khasia Hills, Gallatly.

Stms tufted, narrowed at the base, stout and fusiform or elongate (8—10 in.)
and flexuous; naked below; internodes \—\\ in., grooved. Leaves 2-4 in., pubes-
cent on both surfaces, sessile, nearly flat, keeled, coriaceous. Flowers 1J—2 in. Jono-
from the tip of the dorsal sepal to that of the mentum, yellowish without,' white within
except the yellow lip; peduncle J-± in., sheathed 1-2-fld., hidden amongst the up-
permost leaves. Lateral sepals subfalcate

;
petals obovate, acuminate. Column with a

toothed 2-lobed tip. Anther with ciliate margins. 2-lobed.



Of th :

plant Hipp

birthplace

Nothing fi

D, Lconis\ robostmn, foliia mm
obtusis, floribofl termtnaiiboi loHtariis,

bus rotnndatig. pettlii obknoeobuis,

thickened when

the Dedioel iboi

Ui.il.-

vanilla. The specimen figured i

Fid. 20-3-62." I have pointed

there is an authentically named

thickened leaves, and a transve

Fig. If flower; 2, column; 3 i

J)t feres] caule gra< . Iia remotis teretibus obtusis v.

oblique truncatis, floribus in apicem caulis elongatum aphyllum longe vaginatum paucis

brevissiine pedicellatis albis, bracteis spathaceis, sepalis ovato-lanceolatis acuminatis,

petalis angustioribus Hneari-laneeolatis, mento sepalis breviore conico recto, labello .sepal is

breviore cuneato oblique truncato acuminate v. cuspidato serrulate disco 8-cristato.

LindL in Bot. Reg. 1840 Misc. 51 ; Hook. f. FL Brit. Ind. v. 726.

n Aiit__SiXGArORE Uort. Li Herb. Hori. Calcutta).
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Stems tufted, 6—18 in. long, as thick as a crow-quill, green, narrowed towards

the base, clothed below with long brown sheaths
J

internodes about 1 in. Leaves 2—3

in., i in. broad, straight, suberect, bright green, obtuse, or veL-y obliquely truncate

at' the flattened apex, with a rather acute triangular point. Flowers few, fragrant,

produced in the very long leafless apex of the stem, which is closely invested by two

or more long appressed pale sheaths an inch long
;

pedicel very short, issuing from a

short annular sheath (? bract)
;

perianth rather narrow, f in. long from the tip

of the dorsal sepal to that of the mentuni, which is yellow ;
lip white with pink

In the Flora of British India I described this species from Lindley's diagnosis and a very

imperfect leafless specimen. The fine drawing here reproduced enables me to amend the description
;

it is inscribed a Singapore ; Fl. in H. B. C. 8-8-83."

Fig. 1, base, and 2, apex of leaf ; 3, portion of stem and flower ; 4, flower ; 5, the same with the petals

and sepals detached ; 6 & 7, column and leaf :

—

all slightly enlarged.

Dendrobidm (Virgatce) pachyglossum, Reichh. /.

D. pachyglossum) caulibus gracilibus ccespitosis, basi non incrassatis, foliis

angustissime lineari elongatis patenti-recurvis acuminatis, voginis superioribus hirtulis,

floribus axillaribus solitiriis v. 2-nis brevissime pedicellatis pendulis fusco-luteis striatis,

sepalis 7-nerviis lateralibus oblongo- v. triangulari-ovatis, mento sepalis eeqtrilongo

obtuso, petalis anguste oblanceolatis acuminatis, labello oblongo lobis lateralibus obscnrifl

apicem versus labelli insertis, terminali minuto retuso, disco 2-carinato. Parish et

Beichb. f. in Trans. Linn. Soc. xxx. U9; Hook /. FL Brit. Ind. v. 727.

Hab.—Texasserim ; at Moulmein, Parish. Singapore (Ic. in. Herb. Calcutta).

Stem 6—10 in., rather flexuous, sheaths red-brown, lower inetrnoded 1— 1.1 in. Leaves

3—4 by 3fV—i in., grass-like, bright-green, dorsally convex, channelled above* /

from the lower axils, nearly J in. long; pedicel hardly any, with the ovary
reddish. Sepals and 3-nerved petals dull yellow with brown streaks along the nerves,
which are continued to the base of the mentum; lip as long as the sepals, thickish in

texture, nearly straight, concave, dull pale yellow with a green tip, nerves faint.

very large for the genus, stout, 3-toothed at the top.

The drawing here reproduced enables me to give a more complete description of this species than
that contained in the Flora of British India. It is inscribed "Singapore, 14-5-68. Fid. March
1869." Possibly this is an error due to transposition of labels, a very common occurrence in
gardens; for the only other known habitat of the species is Moulmein, whence I have seen specimens
collected by Parish and accompanied by a drawing, which leaves no doubt of the identify of the
supposed Singapore plant with his. The great length of the column is remarkable, aQd shows an
affinity with D. nutans (see t. 18).

?ig. 1, flower; 2, the same with a sepal, petal, and Up detached; 3, column -.--all more or less enlarged.
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PLATE 13.

Dendrobium ( Virgativ) tenuicaule, Hook. f.

D. tenuicaule
\ caule gracillimo clongato flexuoso internodio basilari minuto

cundo et tertio gracilibus, quarto supra medium clavato, quinto incrassato

tereti, sexto obverse clavato, reliquis 1— 2-poIlioariboi iiliformibus, foliis apicem
versus caulis paucis anguste lineari-elongatis, floribna apioem aphyllum versus oaolia

paucis solitariis albis v. pallida fulvis, Bepalo donali oblongo obtuso 7-nervi Interalibus

late ovatis obtusis, mento sepalis duplo longiore coroiforme lew recto, petalis

oblongis, labello cuneato membranaoeo 3-lobo, lobia lateralibtu rotandatis, terminali

parvo orbiculari, disco pubescente. Hook./. FL Jirit. lml. vi. 1M.

Hab.—Andaman Islands. (1c. in Herb. Jlort. Calcutta).

Stems tufted, 10—12 in., very slender above, base swollen into a globose tuber

emitting fibrous roots, two following internodeS very slender, the next elavate

ribbed, followed by a cylindric ribbed one an inch long, and this by an ohverselv

elavate one, the rest all 1—!£ in. long, very slender, with appressed sheaths. Leaves

on the young stems only, 3—5 in. long, slender and recurved, /n Uk broad, acute.

Flowers about f in. long from the tip of the dorsal sepal to that of the nientum,

very membranous; petals as long as the dorsal Sepal, nerve solitary with branching

nervules. Lip delicately 5-nerved in the centre, the outer pair of nerves brandling

towards the margins. Column very short, 3-toothedj anther hemispheric,

As 6tated in the Flora of British India, this species is there described from the drawing here

reproduced (which is inscribed "Andamans, Kecd. 8-2-84, fid. in llort. Bot. Calc. 30th April 1884"),
and some detached flowers placed in a packet with the drawing. It seems to be quite distinct from
any previously described, but it belongs to a very troublesome group with swollen lower internodes

the characters afforded by which latter organs are not likely to be constant.

Fig. 1, flower with the lip removed, and 2, lip, both enlarged, are from sketches of my own of the flowers accom-
panying the drawing.

PLATE 14.

Dendrobium (Pedilonum) ckocatum, Hook. f.

D. crocatum ; caulibus teretibus elongatis foliosis, foliis lanceolatis acuminatis nervosis

mollibus, racemis ad nodos rami aphylli paucifloris, pedunculo pedicilisque divaricatis

gracillimis, braeteis parvis ovatis, floribus majusculis laete croceis, sepalis lateralibus

ovato-oblongis acutis dorsali petalisque oblongis 7-nerviis, mento corniforme sepalis

triplo longiore lente curvo, labello spathulato ungue angusto canaliculato basi squama
recurva instrueto lamina obovata crenulata. Hook. /. Fl. Brit. Ind. vi. 185.

Hab.—Pebak, at Larut (Ic. in. Herb. HorL, Calcutta).

Stem 2—3 ft., narrowed at the base, green ; internodes 1 in., £ in. diam.

Leaves 4 by 1 in., bright green. Racemes pendulous, 2-fld. (in the drawing);

peduncle |—f in., with a short annular basal sheath; bracts green; pedicels with ovary
about as long; flowers \\ in. long from the tip of the dorsal sepal to that of the long

Akx. Roy. Bot. Gard. Calc, Vol. V.
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spur-like mentum. Lip hardly recurved, as long as the sepals spotted with dark-red

on each side towards the base of the blade, flabellately many-nerved; claw with a

narrow median canal leading down to the short oblong recurved callus or scale.

A beautiful species, of which I have seen only the dried flowers accompanying the drawing.

The latter is inscribed "Larut, Perak, Ic. Horfc. Bot. Calo. Fl. 24-9-83."

Fig. 1, flower ; 2, the same with the sepals and petals detached and lip removed ; 3, lip from a drawing of my

own :—all more or less enlarged.

PLATE 15.

DoDROBiUM (Pedilonum) panduriferum, Hook. /.

JO. panduriferum ; caulibus elongatis cylindraceis sulcatis, foliis in caulibus junioribus

lanceolatis acuminatis, racemis in caulibus aphyllis axillaribus brevibus paucifloris, bracteis

parvis, pedicellis divaricatis, floribus flavis rubro-punctatis, sepalis lateralibus late ovatis

subacutis, mento in calcar elongatum sepalis multoties longius apicem versus subinflatum

producto, petalis orbicularibus crenatis multinerviis, labello longissime anguste unguiculato

limbo panduriforme medio valde constricto lobis lateralibus auriculseformibus, terminali

late obcordato, disco ad basin loborum lateralium lamella transversa aucto. Hook. /. Flor.

Brit. Jnd. vi. 186.

Hab.—Pegu ; at Eangoon, Gilbert (1c. in Herb. Hort. Calcutta).

Stem 2—3 ft., narrowed at the base, no doubt pendulous ; internodes 1— 1 \ by

\ in., green, nodes often rooting ; sheaths white, young green and speckled,

membranous. Racemes 1—2 in. ; bracts small
;

pedicel with ovary £ in. and peduncle

purplish; flower 1 in. long. Sepals and petals yellow or greenish, with red dots along

the numerous nerves
; mentum straight or slightly curved, streaked with red. Lip with

the claw 3—4 times as long as the dull yellow limb, margins of claw incurved above,

below connate with the sides of the mentum. Column very short; anther stipitate.

A remarkable species. The analyses fig. 1, flower, with the lip displaced; 2, petal; 3, lip; 4, column
and anther ; 5, anther—all enlarged— are from drawings of my own of some flowers contained in a
capsule attached to the drawing. The latter is inscribed "Eangoon, Dom. Gilbert misit ; Fl. in H. B. 0.
19-11-81." It must be very nearly allied to the D. ionopm, Keichb. f. in Gard. Chron. 1882 ii.

508, from Burma, which has yellow flowers with red blotches and an elongate falcate mentum ; but
that species is described as having a thick keeled claw of the lip with a flat retrose tooth. The
latter is a common character of the section Pedilonum, but I found no trace of it in the solitary

lip of D. panduriferum which I was able to examine.

PLATE 16.

Dendrobium (Pedilonum) serpens, Hook. f.

D. serpens-, caulibus longissimis gracilibus flexuosis basi tuberosis, internodiis 1— 1

1

pollicaribus medio sulcatis, racemis caulibus aphyllis ad nodos lateralibus brevibus pluri-
flons, floribus breviter. pedicellatis, sepalis late ovatis obtusis petalisque late obovatis aureis
rubro-stnatis, mento viridi sepalis lateralibus duplo longiore tereti obtuso fere recto,
labelk aurei ungue Imeari limbo panduriforme medio modice constricto vix duplo longiore,



limbo bad squama

InJ. vi. :

Hail— Pkijak
;

J—3 ft..

Leaves not seen. /u

with ovary

spreading, sub-acute

oblong, cordate alxv

In tho Flora of ft

and tho claw is no

Tho draw in- i;

ft. BOOS 11

var. Serpent, U ':. U VI Brit.

I | i.

loved ; 6,

mento sepalii planii kngiora cyiindraa btuso iureo, labelli angue elongate Bare
sensim dilutatn limbo multo V , for lobos lateralis callo inagno semi-
hmari iiustructo. Hook. J. 1 \ i. 186.

Hab.—Perak, Kumtlcr (Ic. w i <*/fr),

&fcw 1 ft., incurved, slender below, tuberous at the base : roots fibrous * internonV*

dark red-purple; mentom four times M
undulate, obtu-c £qs small, narrow, about as lonj

into the short lateral lobes, between which i.s t

contracted into the obovatc-oblong npiculate limb.

denly

A very peculiar species, with flowers a good deal like those of Tropccofam pentnphylhn,,.

I have seen no specimen, and have OOOtequentljf described it from tho diaw.ug which is rntffirflmtj

-in H.B.C. FL 30-8-82, from Malaya, Perak, s,nt fay Ilerr Kunstler," to which Mr. Brace (then
keeper of the Herbarium) has added in a note, "the sides of the claw of the lip adhere to tho
sides of the mentum," which they do more or less in other sr^ecios of the seotioa Pedibmm

Fig. 1, flower; 2, the same with the sepals and petals detached ttd Hf nmou-.l
\ 3, lip :

—all of the natural sue
4, lip, enlarged.

Ann. Hoy. Pot. Ga
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PLATE 18.

Dendrobiom (Eudendrobium) nutans, Lindl.

D. nutans ; caulibus ccespitosis inferne attenuatis, superne crassiusculis foliosfs, inter-

nodis profunde sulcatis, foliis breviusculis lineari-oblongis laneeolatisve acutis obtusis v.

sub-bilobis pubescentibus, racemis brevibus axillaribus paucifloris, pedunculo brevi basi

vaginato, floribus nutantibus flavis, sepalis petalisque lineari-lanceolatis, mento conico
sepalis dimidio breviore, labello sepalis asquilongo lineari-lanceolato lobis lateralibus

parvis rohmdatis, epichilio hypocbilio aequilongo concavo acuto marginibus undulatis
incurvis, disco 5-nervi, columna lcngiuscula. Lindl Gen. and Sp. Orchid. 90 et in Bot.
Meg. 1844, Misc. 52. Thwaites Enum. PI Zeijl 298 (excl. syn. Jerdonianum), Hook,

f. Fl. Brit. Ind. v. 734. D. villosulum, Lindl Gen. and Sp. Orchid. 86, in part.

Hab.—Ceylon; in the Central Province, alt. 4—6,000 ft., Macrae, Sfc. Nilghiki
Hills, at Ootacaumnd (Ic. in Herb. Hort. Calcutta).

Stems tufted, 6—10 in., sometimes rather swollen towards the middle, but hardly
elavate. Leaves 2-2J by J—f in., spreading and recurved, rather coriaceous. Raceme 2—4-
fid.; peduncle § in., leaf-opposed

; pedicel with ovary f in.; bracts minute; flower | in.
long, narrow. Column rather long for the genus. Capsule sub-clavate, f in. long.

Iindley describes the peduncles as subterminal, and the flowers as white tinged with green, pro-
bably from a cultivated specimen; but in an excellent drawing made by Mrs. Walker in Ceylon they
a» as represented here, of a pale rather buff yellow. Thwaites has referred to this the Peninsular
D. Jerdonianum, Wight (Ic. t. 1614), and no doubt the species are nearly allied, if not varieties of
one; but m that the stems are much more robust, the leaves deeply acutely cleft at the broad apex,
and the flowers

,

larger The drawing here reproduced is inscribed «D. Jerdonianum, Wight, Ootaca-
mund, J m fld m H B C. Feb. 1863, T. A." The length of the column is remarkable, as noticed
under B. paehyglomim (Plate XII).

7 .Xjltrl!
2

' "y^Vr *«^ »d !*«» ™™i: 3, lip; 4, anther; 6, polHaia; 6, capale
T, the same cut transversely -.-all but fig,. 6 ani T enlarged.

PLATE 19.

Dendrobiom {Eudendrobium) candidum, Wall.

D candidum; caulibus ccespitosis graeilibus erectis basi attenuatis, foliis lanceolatis
acut.s, flonbus » cauhbus aphyllis breviter racemosis albis, pedunculo brevi j££



A CKMTRV Off INMAN OIOHID81 J. \\ HOOKK1V 13

short; bracts £ in.; pedicels with ovary | in.; flower 1—1 J in. across the spreading

subfalcate lateral sepals, very fragrant, pure white. />> y«-i:..wish toi

A beautiful species and very fragrant. I have seen no Khasian specimens; l.ut the drawing
here reproduced is inscribed "D. candidum, Wall., Mr. Gibson's ooUm&M) piows m |

nobile." Mr. Gibson was a e dloetor in the Ivhasia, sent out by tin' Duke of Devonshir-

year 1834, and who, according to Lindley (Dot. Keg.), discovered D. candidum
Ehasia hills.

Fig. 1, flower with the perianth segments detached; 2, lip; 3, anther; 4, jK.liinia:—all ssferfiif

PLATE BO,

Dinpkoiuim (IktimMiwm) rufosom, /./«<//.

Z>. stuposum; caulibus elongttii sulcatis, foliii tineari^blongii lanoeolstkre aontis,

rloribus paucis in caulibus aphyllis raeeinosis albis, peduncnlo gracili vaginato, sepalis

oblongis acatifl lateralibm oarinatjt, peteHi late obloogii tctttia evodi, meato breri rotan-

dato, labello obovato-oblongo v. 8ub-cuneat<> rilloeo et gkndnloto-cfliato lobii laterali-

bus brevibus terminal] rotundato. LmdL Bet R$§, 1888, Misc. 52 $t l
s il.

Book. /. /V. Brit Jul. vi. 180. D. sphcgidoglossum, llcichb. /. m /;

iiooL f. i c, v. :;:.

IIab.—Kiiasia Hills, alt. 3—5,000 ft. (Ic. in Ilcrt. Calcutta.). TnUMEUM, Parish.

Stems tufted, G—12 in., internodes 1— 1 ^ I I by | inch, rather thin.

Racemes at the nodes. Peduncle slender, lj in., with ihort Mattered men sheaths; bracts

linear-oblong, obtuFe, green; pedicel with ovary j— J in.; flowers £ in. long. Lip

nearly as long as the sepals, boncare, not recurred, irbite with red v. ins and a yellow

transverse band.

The specimen figured, which is inscribed "introduced from the KhttU Hills in 1867, fid. on
1st June 1868," differs from the description in the Flora of British India in the imsllnc— of the

lateral lobes of the lip, or rather in the greater breadth of the terminal lobe, and in wanting the red

veins and yellow band which are represented in a drawing of the Tenasserim plan? by Mi
That the drawing cannot be altogether relied upon i* evinced by the sepals end petf

represented as acuminate in the flowers of the natural size, and with rounded tips in ::.

figures 1 and 2; the latter being the more correct. By inadvertence I have in the Flora of British

India ( V. 737) adopted Kcichenbach'a later name of tf*kegidogUmum
% whioh is corrected

of Vol. VI.

Fig. 1, flower; 2, the same with one sepal and petal removed; 3, lateral sepal; 4, lip:—all more Or ht$ enlarged.

PLATE 21.

Dendrobium (Ewlcndrobium) AUBIHTUCUM, Rciehb. f.

D. aurantiacum ;
caulibus eoespitosis elongatis sulcatis, internodiis elongatis, foliis

paucis lineari-oblongis apice emarginatis, floribus in caulibus aphyllis amplis aurantiacis

v. aureis solitariis v. binis spicem versus pedunculi validi curvi vaginis coriaceis

imbricatis tecti, bracteis elongatis spathaceis, sepalis lateralibus oblongis v. oblongo-

lanceolatis acuminatis, petalis latioribus ovato-oblongis obtusis, mento brevi late conico apice

rotundato, labello late unguiculato orbiculari marginibus eversis disco pubescente marginibus
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erosis v. subfimbriatis.. ReieJib. f. in Gard. Chron. 1887 ii. 98; Book f. Fl. Brit. Int.,

y 751 vi. 187. D. aurantiacum, Rolf* in Gard. Chron. 1888, i. 233. Hook. /. I. c,

v. 748.

Bhotan Himalaya (Ic. in Herb. Hort. Caieutt). Assam (Hort. Veitch). Sylhet, Melville

(in Herb. Few).

Stems 1—2 ft., about \ in. diam.; internodes 1—1^ in. Leaves 2—3 by \—\ in., spreading

and recurved. Racemes solitary from the upper and lower nodes; peduncle 1—2 in.,

curved to one side; sheaths tubular, obliquely truncate, green and brown spotted,

pedicel with ovary l£ in. decurved ; bracts \—\ in., obtuse, membranous, white; flowers

\\ in. diam. Petals broader than the sepals; lip with sometimes faint crimson streaks

at the base. Column very short; anther taller than broad, tip 2-lobed.

A very fine species, first described by Eeichenbach from specimens flowered by Veitch, and said to

have been imported from Assam, probably the Khasia hills or Bhotan. The drawing is inscribed

«' Sylhet, April 1875. Mr. Melville, G. King." The same from Dewangiri, Bhotan, u
Gr. S. Jennings, April

1866, J. Anders." In the drawing the unnumbered enlarged figure of the lip is represented as

having two small inflexed lobes above the claw, which I did not detect, and I suspect that they are due

to laceration.

Fig. 1, flower with the sepals and petals detached and lip removed ; 2, ovary and column ; 3, anther ', 4 and

6, pollinia :—all enlarged. The two unnumbered figures are a . bract and the lip :—both enlarged.

Dendrobium (Eudendrobium), palpebeae, Lindl.

D. palpebrae
;
pseudobulbis clavatis sub-tetragonis profunde canaliculars, foliis tcrmi-

nalibus oblongo-lanceolatis acutis, racemis breviter pedunculatis multifloris pendulis v. nutan-

tibus, bracteis parvis lanceolatis pedicello appressis, floribus amplis, sepalis oblongifl

obtusis petalisque breviter unguiculatis orbiculatis ciliolatis eandidis v. pallido roseis, mento
parvo rotundato, labello amplo explanato breviter unguiculato late oblongo pubescente

et villoso-ciliato albo plaga basin versus lata lutea. Lindl. in Journ. Hort. Sac. v. 33;

Paxt. FL Gard. i. 48; Veitch Man. Dendrob. 67; Hook. f. Ft. Brit, hid., v. 750.

Hab.—Sikkim Himalaya; in the Teesta valley (Ic. in Herb. Hort., Calcutta). Buema;
Lobbj Berkeley.

Stems 6—9 in. long; internodes about 6, the upper 1 in. diam., blight green, deeply
channelled, ribs rounded. Leaves 3-5, 4—6 in. long by 1— 1J broad, bright green,
coriaceous, flat. Raceme inserted towards the base of the pseudobulb, nearly a foot long,
many-flowered; peduncle short, stout, decurved, with several short obtuse brown striate
sheaths, rachis green; bracts £-£ in. long, white or pink; pedicel with ovary 1± in.,

slender, pink; flowers 2 in. diam. Sepals and petals pure white, or flushed with pink,
faintly many-nerved, the petals twice as broad and rather shorter than the lateral sepals;
lip oblong, wnen spread out, the basal part convolute, the rest forming an orbicular softly
pubescent and sub-fimbriately margined limb 1 in. diam., white with a broad golden area
in the centre and base. Column very short.



It is singular that this beautiful
|

Moulmein previous to 1849, should never have been fi"

drawing here reproduced is inscribed " Garden of Mr.
from Teesta valley on sal trees, March 18G7, T. A.'

hitherto been found nowhere but once in Sikkim, and by

Fig. 1, flower: 2, column with anther; 3, anther; 4, pollinia:-

PLATE tt.

Bulbcottllum l&kAqfatim) foummm, Limn.

B. polyrhteumx pseudobullus parvis dense m'spitosis ^l«>1> ( >so-ov<utl«

uphyllis, icapo bad ])<('ii(lnl)ull.i gracili erecto, raeemo lnxilltiro, hracteis in

brovissime pedicellatis parvw ilavis, ^epulis latcralibus oblon^is stibfiilcatia

ovato-obloogii obtain bbeUo mmh orato obfaaoj oohuniMB deotibai brarih
mify. Orchid^ | . lint. 1h,i. r, ;

Bab,—Nepal? Waiiich (lc. in Herb., Km). Boom; LitUr (/<•. fa //,

Calc).

On Plate 23 tm

structure of their flowers thnt they are more probably varices. Bo4b have densely cluatei

bulbs about the size of hazel nuts, apparently forming matted masses on the trunks of
flowering time, and bearing very slender scapes with lax racemes ot

B is from I .

lt , j U( j]an (j

teken over I brktmm, WmlL /.

writing, fend type of tho species. It has smooth striated pseudobulbs. anc
greenish. That maiked A is from r

,1 drawings and is

from Sikkim by Mr. Lister. (Id. in II. B. CL, 4th '

represents a
oblong-ovate pseudobull.s, twi

these intern •. bnwet

pseudobulbs having (as drawn) somewl

The pseudobulbs further emit sureul

In both the base of the peendobulb is oopionaly fnnplied wit h fibrous roots To ide

figure A with B it b necessary to suppose that the pseudnhulbs of the former are old

allowing something also for the fancy of the native artist. With regard to the differ

and colour of the flowers here, again, too much reliance
,\ on n.. ^

flowers of A are evidently giving place to fruit, and though its sepals are represented i

the drawing of. the natural siz.-, and at figure 1 of 0M are not so
figure 2, the sepals of which accord sufficiently well with those of B2 and 3. The
same in both, as are the short teeth at the top of tho column. The proximity of B

species.

. 'MO whole

of green oblong beads.

is a further indication of the two figures representing different states of

I have only further to observe that the figures in the pUte represent but very small
great masses depioted in the original drawings of both, and that it must be left to future observers
to clear up any remaining doubts as to whether A is a distinct species or variety, which in either case
if the drawing be faithful, might bear the name of sonale.

'

Fig. A the Sikkim plant; Fig. I, flower; 2, the same with the -p.1. and petal, detached; 3 and 4, anther- 6
pollima :—all enlarged. «~» »i

detached!Lull
e

r%
Vhai <B

'
POljrhiiUm

'

W'II): Bl •** 2
>
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PLATE 24.

Bulbophyllum {Etcbulbophyllum) eublepharum, Reichb.

B. eublepharum) pseudobulbis elongato-ovoideis teretibus monophyllis, foliis breviter

petiolatis lineari-oblongis acutis corfaceis, scapo ascendento elongato robusto, spica laxi-

flora, bracteis ovario aequilongis aristatis, sepalis ovato-lanceolatis longe acuminatis ftlbifl v.

viridibus punctatis, petalis columnse aequilongis oblongis eroso-fimbriatis albis punctatis,

labello stipitato late ovato recurvo purpureo, columns? dentibus elongatis erectis. Reickb,

f. m Walp. Ann. vi. 252; Hook f. FL Brit. Ind. v. 764.

Hab.—Sikkim Himalaya, alt. 7—10,000 ft.

Pseudobalbs 2—-3| in. Leaves 4—8 in., sometimes loriform. Scape with spike 12— IS

in., ascending, with a few long appressed sheaths toward the base and scattered empty

green , lanceolate bracts below the spike; spike 4— 6 in. long, inclined; bracts \ in.,

green. Sepals |—§ in. long, concave;, meotum rounded; petals about £ as long as the

sepals. Lip cordate at the base, strongly recurred, obtuse.

This is perhaps the only species of Bulbophyllum that attains to 10,000 ft. elevation. The drawing
reproduced here is from a Sikkim specimen, and is inscribed "From Tonglo, alt. 10,000 ft., Aug.
1862. T. Anderson. Luchman Singh delt." Griffith's specimens (brought by collectors in Sikkim)

have leaves H by 1| in., and flowers larger than in the drawing.

pig. 1, side and 2, front view of flower; 3, the same with sepals and petals removed; 4, anther; 5, pollinia— all
enlarged from the specimen drawn. Fig. 6, enlarged flower with a lateral sepal and a petal removed, from a drawing
of my own of a flower taken from Griffith's specimen.

PLATE 25.

Cirrhopetalum (Racemosce) Blepharistes, Hook. /.

C. Blepharistes) pseudobulbis in rhizoma elongatum robustum remotis oblongis
OToideisve teretibus v. uno latere suleatis 1—2 phyllis, foliis oblongis linetti-oUongi«ve
emarginatis crassissimis, scapis elongatis gracilibus decurvis, radii incrawato, floribllfl

magnis breviter racemosis, sepalis viridibus rubro-striatis, lateralibus in laminam ovato-
lanceolatam aeutam eonnatis, dorsali lanceolate bis terve longiore, petalis late oblongis
obovato-cordatisve fimbriatis 5—10 nerviis aureis apicibus rubro-punctatis, labollo sessile
recto oblongo apice rotundato barf dilatato cordato, columnse dentibus minutis. Hook f.
FL Brit. Ind. v. 779; vi. 190. Bulbophyllum Blepharistes, Reichb. /. in. Trans. Linn.
Soc. xxx. 138.

Hab, -Khasia Hills, BadgeUg (Tc. in Herb. H>H. Calcutta). Tenasserim, Parish.

Rhizome as thick as a duck's quill, rooting at the bases of the pseudobulbs, arti-
culate. Pseitdobulbs 1^-3 in., smooth, green, with sometimes a superadded node. Leaves
2-3 m., sessile or shortly petioled. Scape 6-12 in., with distant green appressed sheaths,
often deflexed with the umbel erect; bracts minute, triangular, persistent, green; pedi-
cels with ovary f in., slender. Sepals 7-nerved; lateral f in., base of combined pair
subcordate, dorsal variable in length; petals very small; lip yellowish, mottled with red.
not recurved. Column very short, apex dorsally toothed.
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This is one of the few species of CirrhopMum that may be referred to that genus or to JBuIbo-

phyllum, according to whether the dorsal sepal is considered to be long or short In the case of the

specimen figured it would, but for its habit, be referred to the latter genus, as it was by fieichenbach.

As I have stated in the Flora of British India (v. 772), the species of BuH.oplnjllnm and C t

are in many cases so closely allied by cross affinities that the two genera might well be regarded as one.

My keeping them apart is due to the consideration of convenience, and the fact that all my fttfempfa

to commingle the species of both has resulted in a chaotic aggngate with most mmtiffototy
characters; in fact a far less satisfactory result than the keeping them apart, which latter course avoids

a greatly increased synonymy.

The drawing of the Khasian specimen here figured is Emcribed "Khttia lolls Obpt Badg
H. B. C, January 1878"; the flowors ore much larger and the dorm] wptJ far longer then m the

Tenasserim specimens.

Fig. 1, flower; 2, dorsal and 3, lateral sepals; 4, petals; 6, column ; 6, lip; 7, 8, anther; 9, pollinit ; 5, ovary and
column :

—

ail enlarged.

I'LATE 26.

Cirrhopetalum
(
Umbellate)

scapo

C. gamoscpalum
;

pseudobulbis in rhizomatc repente mbremotll OVOideu anirulatis.

foliis obovatis lineari-obovatis-oblongisve emarginatis v. bilobia Oram
gracili pendulo multifloro, bracteis lanceolatis pedicillis brevibufl breviori

sepalo dorsali ovato in aristam cOiatam angustato anreo-rnbro-striato producto, lateralibus

dorsali subtriplo longioribni linearibni apice rotundatifl in laminam Kneari-oblongam planam
roseo-purpuream coha>rentibus, petalis sepalo dorsali fore aquilongu ciliatis et in aristam

ciliatam productis rubro-punctatis, labello subsessile linenri-oblongo obtuso recurve

purpureo, columnar angulis rotundatis. Griff. Notul. iii. 290 ; Hook. f. Fl. Brit. Lid. x. 774.

C. Andersonii, Kurz in Rep. Veg. Andam. 51 (nomen). Bulbophyllum Griffithianum, Par.

and Reichb. f. in Trans. Linn. Soc. xxx. 153.

Tenasserim— Griffith, Parish. Andaman Isds., Kurz. Perak, ScorUchini. Malacca,

Maingay.

Rhizome as thick as a crow-quill, closely articulate. Pscudohilbs \—-1 in. loner, green,

4-angled. Leaves 2^-4 in., subpetiolate, dark green. Scape 4—6 in., very slender, brown-

purple, sbeaths small appressed ; bracts £ in., green; pedicels with ovary about twice as

long; flowers f— 1 in. long. Dorsal sepal suberect, lateral cohering as a flat rose-

purple blade with a rounded entire or crenate tip, each 5-nerved.

Notwithstanding Griffith's description of the rhizome of his C. gamosepalnm as filiform, I feel sure

that I was right in referring to it Kurz's C. andamankum
; and the drawing here given confirms this

view. Except in colour, I find no other difference except in the lip, which Griffith describes as

acuminate. The dorsal sepal and petal he describes as blood-red; the former greenish at the base and

the lateral as closely dotted at the base with purple; and the column as white with black-purple spots.

Reichenbach in his very imperfect diagnosis of Bulb. Griffithintmm describee the leaves and lateral

sepals as acute, and omits the ciliate awned apices of the dorsal sepal and petals. Following him I des-

cribed the lateral sepals as acute (Fl. Brit. Ind.), but I feel sure that they are only so through shrivel-

ling. I gather from an observation in his diagnosis that Parish had suggested its being C. gnmosepalum.

The latter says the flowers are white streaked with brown.

Eoy. Bot. Gakd. Calc, Tor,. V.
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I think it probable that C. gamosppalum is a littoral speoies, as it extends from Tenasserim to

Malacca and the Andamans. The drawing here reproduced was from an Andaman specimen which

flowered in the Calcutta Garden. There are specimens in Herb. Kew from all the given localities*

except from Griffith's of Mergui (in Tenasserim).

Fig. 1, flower, side view; 2, do., front view; 3, flowers with the lateral sepals removed and the doraal and petal*

displaced; 4 and 5, lateral sepals; 6, lip; 7, anther; 8, pollinia :—all enlarged ,

PLATE 27.

Cirrhopetalum (Umbellate) ckespitosum, Wall.

C. cwspitvswn; pseudobulbis confertis ovoideis, foliis petiolatis lanceolatis oblongo-

lanceolatisve acutis, scapo foliis breviore, vaginis brevibus laxis, umbella confertiflora,

floribus flavis v. virescentibus, sepalo dorsali cymbifornie v. orbiculare galeato 5-nervi
petalisque erosis, lateralibus liberis dorsali ter longioribus lineari-lanceolatis obtusis
petalis ovato-oblongis v. orbiculari-ovatis subacutis sepalo dorsali aqnilongis 3-nerviis,

labello breyiter stipitato minuto ovato basi dilatato cordato obtuso aureo basi purpureo
arete rellexo, columnar dentibtis acicularibus erectis. Wall, in Boi. Beg. 1838 Misc
35 et 1843 sub. t 49; Hook. f. Fl. Brit. Ind. v. 775. Bulbophyllum scabratum

'

Rekhb
f. in Walp. Ann. vi. 259.

Hab.—Khasia Hills, Griffith, Gibson.

Fseudobulbs i—
1 in., dark green, purplish at the top, smooth. Scape 2 in., slender,

inclined, red-brown; bracts | in., lanceolate, shorter than the ovary, which with the
pedicel is i in.; flowers |-§ in. long, papillose. Dorsal sepal apiculaie, lateral with
involute margins, nerves of petals flexuous.

The hairs on the dorsal sepal and petals of the drawing are intended to represent the cellular or
papillose erose texture of these organs. The different colour of the flowers of the specimen figured and
the enlarged one is not^ easily accounted for, and the enormous column represented at fig. 3 is quite
unlike that of any species of the genus known to me. On the other hand, the habit of the plantu entirely that of C. c^tosum, assuming that the flowers have not spread in an umbellate form
as they should do. '

The drawing here reproduced is inscribed "Cirrhopetalum ccospitosum, Mr. J. Gibson, 1836" in^alliens wntmg. The figure differs from Lindley's description in the dorsal sepal being ciliate and
not seabrid, and » the petals not being pectinately serrate, also in the large size of fhe lip Inthe Flora of British India the lateral sepals are described as obtuse.

Fig. 1, flower; 2, petal ; 3, column and lip ; 4, pollinia vail enlarged.

PLATE 28.

Cirehopetalum (Bacemosw) befractom, Zollinger

orato-lanoeolatia ^LllJZT^v' ^ °
Vari° brevi ^g^bus

lougioriba, a^TSiSSt 1

7"*° IanCe°Iat° ****^ »*•*•gusto tonfomibw m lam.nam planam auream rubro-striatam coh*rentibus,
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petalis rubris ovato-lanceolatis longe acuminatis ciliatis et pubeseentibus sopalo dorsali

minoribus, labello niinuto oblongo hispidulo v. glabrato, columnar calcaribus elongate
decurvis. Zollinger in Flora 1847, 457; Walp. Ann. i., 776 j Bock, /'. PL Bril. Jml v.

779. C. Wallichii, Lindl. in Wall. Cat 1980 et in B •>. R . 18 ». Misc. 71 ct 1343
sub. t. 49 (non Wall. PI. As. Par.). C. tripudians. Par. and Rekkb. /. U Ganl Chron.

1876, 817. Bulbophyllum tripudians, efusd. in Trans. Linn. Soc. xxx. 1"»4. B. refractum,

Rcivhb. f. in Walp. Ann. vi. 259.

Hab.—Subtropical Himalaya; from Kuinaon alt. ".700 fr., Sfrachn/ tmd Wiatcrlottom
to Sikkim, alt. 4—5,000 ft., J. D. II., &0. Tknasskklm, Porta*. 1>i>ti:ii;. Java.

pMtudohtfbi very variable, J— 1 in. diam., young often nearly globose, old

lobed at the sides. Leaves 2 on young pttadobuJbt, 4—5 in. Long, rather flaooid

4—6 in., stout or slender, often red brown, sbeatbs few, Bppreated; Spike usuallv in-

clined or nodding, with 3—10 spreading or drooping flowers; braoti c

ovate; ovary about J in. long. Dorsal sepal
,

l

, in., yellow itl

lateral remote at their bases, margins glabrous or eiliate; petals juirj

cylindiic, streaked and Bpeekled with red-pniple, tip thickened incur

A very singular species, quite unlike nny other, nmatkablfl al

one of the few epiphytic orchids that inhabit both the Himalayas rod Jav.i. T]i<

from native specimens, of which I have seen several, show a good deal of tariai

colouring of the bracts and perianth segments. The drawing here reprodooed is

inscribed " Bolb. above Kurseong, 5,500 ft., 4th October 187G, G. King."

Fig. 1, flower; 2. lateral sepals; 3, dorsal sepal ; 4 end 5, petals ; 6, column and lip ; 7, lip;

9, anther; 10, pollima:—all enlarged.

Panibia parviflora, Lindl.

P. parviflora; pseudobulbis ovoideis reticularis diphyllis, foliis subpetiolatis elliptico.

lanceolatis acutis, scapo brevi gracile decurvo, raeemo pendulo, floribus albis, sepalis later-

alibus lanceolatis acutis 5-nerviis, dorsali lineari-oblongo, petalis ovato-laneeolatis 3-nerviis

basi gibbis, labello lanceolato ungue elongata gracili geniculate apice 2-tuberculata. Lindl.

Fol. Orchid. 1; Hook. f. FL Bril. Ind. v. 783. P. reflexa, Lindl. I.e. CVlogyne pairiflorai

Lindl. Gen. and Sp. Orchid. 44. Uendrobium demissum Don P/odr. 34.—Androgyne, Griff*

Aotul. iii. 279.

Hab.—Subtropical Himalaya; Nepal, WatUch\ Sikkim, alt. 4—10,000 ft., Clarke.

Khasia hills, Grijjih, Sfc.

Pseudobulbs broad or narrow, J—f inch long, pale green, with slender, pubescent,

branching roots from the base. Leaves 2—3 in. Scape 1— 2 in.; raceme laxly few or

many-fid.; bracts | in., lanceolate, shorter than the ovary, brown, membranous,

deciduous; pedicel with ovary \ in. Sepals and petals pure white; lip very narrow,

3-nerved, acute; claw variable in length, sometimes more than half as long as the

blade. Column as long as the sepals, slender below, gradually dilating upwards into

Ahn. Roy. Bot. Gard. Caic, Vol. V.
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two entire or toothed wings, pale yellow brown. Anther notched at the tip; pollinia

4, connected by a viscus. Capsule | in. long, turgidly obovoid.

Though known for upwards of 70 years—for Wallich sent specimens to England early in the

century—this interesting little orchid has never yet been cultivated in England, nor has a figure of

it been published in Europe. That here given is from a Sikkim specimen collected by Dr. King
at 6,000 feet elevation, 25th October 1876. The analyses A 1—5 are by myself from a specimen sent
by Dr. Wallich to Sir James Smith about 1821, and given by the latter to Sir W. Hooker.

Fig. 1, flower with the lateral sepals and lip turned down; 2, flower with the sepals and petals detached;
3, ovary and column; 4, lip; 5 and 6, anther; 7, pollinia, enlarged :—all from the Sikkim drawing.

Al, dorsal and A2, lateral sepal; A3, petal, A4, column and lip; |A5, enlarged:—all from Wallich's Nepal
specimen.

B, lip of Panisia apiculata, Lindl., from Moolyet, Tenasserim, Parish, from a drawing of my own. It is the
only other species of the genus, and differs remarkably in the form of the lip from P. parviflora.

PLATE 30.

Eria (Eymeneria) obesa, Lindl

E. obesa-, pseudobulbis dense congestis crassis fusiformibrs basi attenuatis vaginis
hyalinis tectis, foliis lanceolatis v. ovato-lanceolatis, racemis lateralibus sessilibus v.

breviter pedunculatis paucifloris pubescentibus, bracteis patulis ovatis herbaceis, floribus

albis roseo-striatis, sepalis lateralibus falcato-decurvis lanceolatis aciminatis, mento
breve, petalis oblongo-lanceolatis, labello lineari-oblongo lobis lateralibus parvis v.
obsoletis, disco 3-carinato. Lindl. in Wall Cat n. 1976 et Gen. and Sp. Orchid 68 et Bol
Reg. 1844 sub. t 29 et in Journ. Linn. Soc. iii. 53; Walp. Rep. vi. 277.; Hook. f. Fl
Brit Ind. v. 794. E. Lindleyana, Griff. JNotul. iii. 300.

Hab.—Mabtaban, Wallich. Tenasserim; at Mergui, Griffith, Parish.

Pseudolulbs 2-3 in. by £~§ in diam., curved, spindle-shaped, narrowed at the base
of 4-6 principal nodes and a few very short small basal ones, pale silvery green
from the transparent hyaline reticulate sheaths. Scapes several from each pseudo-
bulb, with the sub-corymbose raceme 2 in. long; bracts |—£ in., green; pedicel with
ovary J-f in., slender. Sepals £ in. long, lateral spreading and decurved, more
or less pubescent, very acuminate, dorsal recurved; mentum green, pubescent; petals

£ shorter than the sepals; lip nearly as long as the sepals. Capsule 2 in., very
slender, straight.

A singular species, remarkable for the pale sausage-shaped crowded glistening green pseudobulbs.
There is no indication on the drawing of the locality whence the specimen was procured or of the
collector, it being simply inscribed «A obesa, Falc.," implying that the drawing was made during Dr.
Falconer's superintendence of the Calcutta garden.

Fig 1, side and 2 back views of flower with the lip removed; 4, dorsal sepal; 6, lip; 6 and 7, anther;
8, pollinia .—all enlarged.

Fig. Al, lip, enlarged. A2 fruit of the natural size, from Mr. Parish's specimen in Herb. Eew.
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PLATE 31.

Eria (Hymtneria) clavicaulis, Wall.

E. clavicaulis) caulibu8 elongatis subclavatis sulcatis apices versus foliosis et
floriferis, foliis 2—4 elliptico-lanceolatis acuminatis, peduncolii brevibua 2-3-floris,

bracteis magnis ellipticis oblongisve patentibus, pedioelEi doogrtfe, sqmlis la-teralibus

triangulari-ovatis acutis recurvls, mento brevi Into 2-lobo, petaKl late oUoogil obtusis
5-nerviis, labelli hypocliilio late obcordato v. fen roniforme, tobil rotundatit, disco
callo elongato tomentoso simplice v. basi 8-fido instruct.), epicbtfio parro orbioabri
sinu bypochilii fere incluso area centrali incrassata tomontosa. Wall, t* Limit. Bof.
Reg. 1840, Misc. 90 (non. Journ. Linn. Soc.); Walp. Ann. vi. 278; Hook. f. Ft. Brit.

Ind. v. 799. E. khasiana, Lindl. in. Journ. Linn. Soc. iii. 59.

Hab.—Khasia Hills, Griffith.

Stems 6—10 in., very narrow at the base, gradually thickening upwards to j in.

diam., many grooved; internodes 3—5, 2 in. long, each with a short appressed brown
ovate sheath that does not embrace the stem, pale-green and speckled with darker.

Leaves 3—4 in., spreading and reflexed. Peduncle J— 1 in., with broad basal sheaths;

bracts |—1 in., many-nerved, membranous, spreading ; flowers glabrous, whito, lip with
purple margins, and yellow disk. Sepals \ in. long; petals nearly as large as the sepals;

lip variable in the breadth of the hypochil and size of the epichil. Column rather

long and slender.

No habitat is given for the original E. clavicau/is, which was sent by Wallich with the mss. name,
to the Royal Horticultural Society previous to 1840, where it flowered and was described by Lindley
in the latter year. There are, however, specimens amongst Griffith's collections from the Khasia Hills.

The drawing reproduced here has no indication of its native country, bearing only "Flowered in

H. B. 0., 21st February 1866, T. Anderson."

Fig. 1, side and 2, front view of flower; 3, ovary and column ; 4, anther; 6, pollinia.—all enlarged.

Fig. A 1, lip and column; A3, side view of column; A 4, anther viewed facing the cells, A 5, pollinia :—a1l
enlarged from Griffith's dried specimens. Fig. A 2, lip from a cultivated specimen in Herb. Kevc, from Farley Hall.

PLATE 32.

Eria (Dendrolirion) discolor, Lindl.

E. discolor-, rhizoniate crasso elongato, caulibus crassissimis pedalibua clavatis

profunde sulcatis, foliis oblongis lineari-oblongisve apice emarginatis coriaceis subplicato-

nervosis, pedunculis dorso folioruin insertis iisque brevoribus crassis strictis fusco-tomentosis
vaginis ovato-cordatis instructis apices versus floriferis, bracteis coriaceis ovato-cordatis
floribus breviter pedicellatis extus fusco-tomentosis intus flavis labello brunneo, sepalis
oblongis obtusis, petalis angustioribus obovato-oblongis, labello basi columns} apodse
articulato orbiculari dense tomentoso basi callo magno globoso nitido instructo. Lindl.
in Journ. Linn. Soc. iii. 51. E. pulchella (partim), Hook. f. Ft. Brit. Ind. v. 802 (planta
Sikkimmsis) et vi. 190.
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Hab.—Sikkim Himalaya ; alt. 3—4,000 ft., J. D. H.

Rhizome thicker than a swan's quill, woody, terete, naked. Stems distant on the

rhizome, a foot high, of a few very large naked internodes 2—3 in. long by 1 in. diam.,

the basal narrowed, and a few short terminal ones, all dark-green, shining and deeply

grooved, somewhat contracted at the nodes. Leaves 5—8 in. by 1 — 1£ in., suberecr, with

about 7—10 longitudinal grooves on the upper surface. Peduncles inserted at the backs of

the leaves at their bases 3—4 in. long, as thick as a crow-quill, stiff, erect or spreading

with several bract-like cordate brown sheaths £ in. long, and many imbricating

ones at its base; flowers J in. diam., crowded at the ends of the peduncle. Sepals

and petals coriaceous. Lip inserted by a very short narrow claw, above which is

a bead-like shining black callus. Column stout, incurved. Anther broadly conical.

This fine drawing shows me that I erred when describing the Erias for the Flora of British India,

in uniting Lindley's E. dUcolor with the Malayan E. pulchella, a much smaller plant, to which, however,

it is very closely allied. Both are referable to Biume's genus Callostylis (C. rigida, Blume, Bijdragen,

340, Fig. 74), afterwards altered to Tylostylis (Blume FL Jav. Praef. vi), that of Callostylis having

been preoccupied. This genus Tylostylis is, though reduced to Eria by Lindley and others, I suspect a

distinct one, remarkable for the spreading perianth, the total absence of a mentum, the lip articulate

with the base of the ooluran and mobile, and presenting a singular polished nob at its base. According
to Griffith, E. burbafa, Reichb. f. has a mobile lip, but of a very different form from that of

E. pulchella and E. discolor, and its flowers are otherwise those of a tiue Eria. This character of a mobile

lip can be satisfactorily ascertained only on living specimens. If the genus Tylostylis is to be retained,

the Malayan E. pulchdla should take the name of T. riyida, Bl., and the species here figured of

T. discolor. The drawing gives no indication of locality, or other infoimation than u Orchid sent by
Mr. Jiffray, drawn 1880. GK King." According to the drawing the pollinia are very peculiar. I

have not the means of verifying it.

Fig. 1, flower; 2, anther; 3, pollinia -.—enlarged.

PLATE 33.

ACANTHEPHIPPIUM STRIATUM, Lindl.

A. striatum; pseudobulbis cylindraceis v. elongato-obpyriformibus, foliis obovatn-
oblongis acutis, floribus capitatim congestis, bracteis magnis lanceolatis acuminata florcs

subsequantibus viridibus rubro-striatis deciduis, floribus albis roseo-striatis, sepalis
lateralibus oblongis apice rotundatis, mento calcarifornie incurvo obtuso, petalis sepalis
ajquilongis, labelli lobis lateralibus subquadratis antice rotundatis, postice falcato incurvis,
terminali parvo coccineo, disco crista media nervisque 2 incrassatis instruct*). Lindl. in
Lot Reg. 1838, Misc. 45; Walp. Ann. vi. 460; Hook. f. FL Brit hid. v. 816.

Hab.—Sikkim Himalaya, Griffiths collector; at Pacbeem (Ic. Herb. Hort Lot Calc)
Nepal (Lindley in Lot Reg.).

Pseudobulbs 2-3 in. by 1-11 diarn., green, quite smooth and terete, clothed above
with long brown lacerate sheaths which embrace the leaf-bases; flowering stems 4-5 in
very stout, sometimes two together, green, clothed with green sheaths 2~2± in. Ion-
with reddish tips, or sometimes with pale tips striated with red; bracts U in°
elongate-cymbiform; pedicel very short and stout, with the ovary about 1 in., jrrecn
streaked with red; flowers 1J in. from the tip of the dorsal sepal to that of the mentum
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Lateral s6pals very broad; petals and lip concealed within the sepals; lip hardly
longer than the coluinu.

Described from the drawing, which probably exaggerates the dimensions of the specimen it

portrays. The species was first described by Lindley in 183$ from living plants which were proeurod
from Kew and said to have been received from Nepal (no doubt from Dr. WaUiflk). Lbd
cription accords very well with the figure here reproduced, which is that of a Sikkini plant, which
was collected at Pacheem, on the southward flanks of the outer Himalaya, at so tlmtkn of about
5,000 feet.

The Indian species of Aeanthvphippium all want ear.iul onalyses and figures taken from living

specimens; the texture of their flowers is such that in a dried state they cannot be satisfactorily

studied.

Fig. 1, flower of the natural size; 2, ovary lip and column; S, anther; 4 and 6 polliuia :—all enlarged.

NEPHELlPHTLLUll Q&AHDIFLOBtJM, Hook f.

N. grandiflorvni) foliis longe petiolatis ovato-cordntis acuminatis, BOftDO foliis loflglOfa

pubescente vaginis pallidis cylindraceis elongatis, bnotdl Mttoeil pedioello brevinrilni.s,

racemo laxifloro erecto, floribus 1 poll, diain. vireseentibus roseo ornatis, squib's lateral ibus

lanceolatis acutis, petalis latioribus elliptins arutis, mtnto late conico apice rotundato,

labello parvo oblongo decurvo, disco 3-carinato, lobis lateralibus brevibus obtusis, tenninali

ovato obtuso. Hook. /. Fl. Brit. Ind. vi. 192.

Hab.—Perak (Ic. Scortcchini), Kunstkr.

Stem short, terete, green, rooting. Leaves about 2, 4 by 2£ in., cordate, with a

narrow deep sinus at the base, 7—9-nerved, bright green; petiole 3—4 in., terete,

green, without a sheathing base, but sheathed with a long membranous deciduous vagina.

ticape with raceme 10 in., green, finely pubescent, with two long membranous pale

sheaths below the middle 1—1$ in. long; raceme 2— 7-fld.; bracts £ in., slender; pedicel

with ovary ^—§ in.; flowers nodding, 1 in. diam, dull green, Hushed with red, or the

sepals with red margins. Lateral sepals ascending, subfalcate; mentum broad; petals as

long, but rather broader. Lip with 3 keels on the disk from base to apex, white or

pink with a dark red midlobe.

Much the largest species hitherto discovered. The drawing is inscribed «' Malaya PL 28-4-82,

H. B. C, Cult., reed, from Kunstler, rerak." A drawing by Scorteoiiini represents the scape as

2-fld.

Fig. 1, flower with, the lip removed; 2, do. with a lateral sepal removed, both of the mtural size; 3, front

and 4, side view of lip; 6, column; 6, anther; 7 poilinia:

—

all enlarged.

PLATE 35.

Tainia latifolia, Benth.

T. latifolia ;
caule procumbente radicante, foliis elliptico-lanceolatis acuminatis lamina

petiolo longiore, scapo cum racemo laxifloro 2—3 pedale, bracteis lineari-lanceolatis

ovario brevioribus, sepalis 3-nerviis petalisque 5-neiviis lineariobloDgis obtusis flavidis



24 AN2TAL8 OF EOYAL BOTANIC GAKDEN, CALCUTTA.

fusco-purpureo striatis, mento brevi rotundato, labello obovato-oblongo aureo, lobis hypo-

chilii lati autice acutis, disco 3-carinato carinis lateralibus medio incrassatis, epichilio

parvo sinu hjpochilii semi-immerso orbiculari v. obcordato, disco tenuiter 5-nervi, anthera

2-umbonata, latifolia. T. Benth. in Kerb. Kew.; Hook. f. Fl. Brit. Ind. v. 820 et vi. 192.

Ania latifolia, LindL in Wall. Cat. n. 3741 et Gen. and Sp. Orchid 130. Eria Ania,

Reichb. f. in Walp. Ann. vi. 270.—Cymbidium, Griff. Notul. iii. 343, et Ic. PI. Asiat.

t. 319.

Hab.—Sikkim Himalaya, alt. 8,000 ft. (Ic. in Herb. Hort. Calcutta). Silhet, Cachar,

and the Khasia hills, Wallich, Sfc. Upper Burma, Griffith.

Stem prostrate or ascending, cylindric, not or hardly pseudobulbous, as thick as

a goose-quill, green, smooth. Leaves solitary, erect, 6—12 by 1£—3| in., 5-nerved,

dark green
;

petiole 3—4 in., enclosed for half its length or more in an appressed

membranous brown sheath. Scape taller than the leaf, purplish, with two long, tubular

acute, brown sheaths; raceme laxly many-fld. ; bracts £—| in.
; pedicel with ovary §

in. ; flowers § in. diam. ; sepals and petals recurved. Anther with 2 dark bosses.

The leaves of the Sikkim specimen here depicted are narrower than usual in T. latifolia and
the habitat recorded on the drawing "Temperate oak woods on Sinchal, 8,000 feet above the sea,

31-8-62, T. Anderson," is far above that at which the species had previously been collected—much higher!
indeed, than the genus, which is essentially tropical, had been known to attain. As in all orchids
the determination of the lamella*, keels, crests, &c, of the disk of the lip is exceedingly difficult

in dried specimens, and that here given at figs. 1 and 2 from the Sikkim plant wilT not stand
critical comparison with fig. 3, which is from a drawing of my own, or with Griffith's drawing
of the Burmese plant on t. 319 of his "Icones." I am, however, satisfied that all belong to the
same species.

Figs. 1 and 2, orary, lip and column; 3, lip; 4, anther; 5, pollinia

:

-all enlarged.

PLATE 36.

Tainia cokdifolia, Hook. f.

T. cordifolia; caule foliifero violaceo pseudobulboso, folio amplo late ovato-cordato
petiolo violaceo plureis longiore, scapo unacum racemo multifloro bipedali basi vaginato,
bracteis ovano brevioribus lineari-laneeolatis, sepalis petalisque linearibus acutis viridibus
rubro-margmatis, mento brevi, labelli aurei lobis lateralibus acutis, epichilio suborbi-
eulan amplo, disco tricarinato, carinis hypochilio continuis epichilio ultra mediarn
evanescantibus, anthera 2-umbonata. Hook. f. FL Brit. Ind. vi. 193.

Hab.-Sikkim Himalaya (Ic. in Herb. Hort. Calcutta). Bhotax (Ic. Simons in Herb.
Hort, Calcutta).

V

J""" aS the middle Wer
; pseudobulb of leaf 2 in, bottle- shaped,

smooth, dark violet-blue, enclosed in a deciduous brown sheath. Leaf about 12 by

bfue

n

%l
neT\ T °bHqUely C0rdat^ sin^ OP**; Petiole 2* in., very stout, yiolet-

SoJr^^r^ 11 ^ membran°US ^ow/ sheaths, green raceme
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Much the largest species of the genu*, but of which I have seen no specimen, and have there*
fore to trust to the drawings for the entire desciiption. Of these, that of Simons is a very rude
outline in pen and ink, and without analyses; that here reproduce! is inscribed " Introd. from
Sikkim, Feb. 1867, fld. Feb. 18G7, T. Anderson; fid. again Manh IS::,, G. King."

Fig. 1, flower; 2 front view of do; 3 lip foreshortened ; 4, anther; 5 pollinia t—ell enlarged.

PLATE 37.

P. mishmensis; caulo robusto elite foHoto barn fix ptetidotmlboto, foliia altemil
elliptico-lanceolatis acutis, soapo uxillari elongate prorifloro, braeteii hwKttolatii eadneii
ovario brevioribus, floribus Baberectil rcceis, Bepelil petalisqae liQeari-obkmirii subacutis
concavis, labello scpalis aequilongo, lobu lateralibus bnvibus rotundatu recarria,

terminali parvo orbiculari 2-lobulat<> [ntegerrimo, diioo crittato, oaloare angntto lenalii

dimidio breviore. Rciehb. /. in BompUmdia v. 4:J el in Walp. Ann. vi. <ij_\ Q n. //

/. FL Brit Ind. v. 817. Lhnatodcs mishmensis, Lindl. and Past, FL Gard, iii. :;«;.

Hab.—Sikkim Himalaya, in hot valleys, Clarke. Mishmi I In. is, Crithth.

Stem 3—4 ft., as thick as the middle finger, somewhat tuberm

naked below, with the fibrous remain* of old Inflf hfrtthl OH t lie

Leaves 6— 12 by 4—5 inches, o-nerved. Scapes 1— 2, rather deader

leaves, green; sheaths few, narrowly-lanceolate
J rmoemei few

narrowly-lanceolate, much shorter than the ovary
;

pedicel with c

in., suberect. Lateral sepals 1 ]
-inches long, bright rose-coloured; pc

lip narrow with short everted lobes; spur green*

The drawing here reproduced is from the collection formed by the late J. F. Cathcart, Esq., B.C. 8
wheD residing in Darjeeling in 1849, and now at Kew.

Fig. 1, side view of flower ; 2, front view of same with sepals and petals removed and the lip spread out ; 3, lip and

column :—all of the natural size; 4, anther; 6 ? ; 6, pollinia -.—all enlarged; 7, young fruit of the natural size; 8, transverse

section of the same, enlarged.

PLATE 38.

Ccelogtve Enron, JTool-, /.

C. Kingii ;
rhizomate robusto ascendonte crebre articulato fibrose, pscudobulbis

dipbyllis magnis anguste ovoideis sulcata diphyllis, foliis magnis lanceolatis acuminatis,

scapo aphyllo rhizomate inserto stricto elongate toto vaginato, vaginis inferioribus brevihus

arete imbricatis superioribus elongatis laxioribus, racemo ascendente laxifloro, bracteis

pollicaribus ovario excedentibus lineari-cymbiformibus, floribus albis 1J—2 poll, latis, sepalis

lateralibus lanceolatis acuminatis dorsali clliptico-laneeolato, petalis oblanceolatis acutis

labelli lobis lateralibus. brevibus rotundatis, terminali orbiculari, disco cristis 5 medio

lobi terminalis evanidis percurso,

Hab.—Perak, Kunstier.

Rhizome as thick as a swan's quill, with many intcrnodes \ in. long, fringed with
fibres at the nodes, and emitting short root'ets, probably erect and inclined against

Ak>. Roy. Bot. Gard. CaLc., Vol. V.

«M at the v<Ty base

;

a nodes, leaJ

r, much execeding the

and lax-d. Lj braefc

ovary Blende r, 1— 11

t, paler

;
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the trunks of trees. Pseudobulbs 3J inches long by 1—1| inches diani., pale green, with

many longitudinal furrows. Scape inserted on the rhizome near the base of a pseudobulb,

6 inches long, striate, erecto-patent, clothed throughout with coriaceous sheaths, the lower

of which are very short and closely imbricate, the upper laxer, an inch long, tubular

with obtuse mouths. Raceme 4 inches long, ascending, 6-fld.; rachis slender, sub-

flexuous; bracts rigid, one inch long, elongate-cymbiform, subacute, rather longer

than the ovary; pedicel slender; flowers pure white except the five yellow crested

ridges on the lip, which extend from the base to halfway down the terminal lobe.

Sepals 1 inch long and petals pure white, lateral lanceolate acuminate, dorsal elliptic

acute; petals as long, oblanceolate, acute. Lip with obtuse short side-lobes and an orbi-

cular apiculate midlube. Column truncate at the top.

Though in most characters a member of a section of Euccelogynicp which flower from an un-

developed pseudobulb, and of which the scapes are clothed with imbricating sheaths, it would, if the

drawing is to be depended upon, differ from all those known to me in the scape springing

directly from the rhizome, and neither from the base or apex of an old or nascent pseudobulb. Be
this as it may, C, Kingii is a very different species from any Indian one known to me. Its nearest

allies are C. Maingayi, Hook f., and the following (C. longibracteata).

The drawing here reproduced is inscribed " Perak, Kunstler, fld. in H. B. C, 21-5-86." Fig 4

is drawn from a dried lip, by Miss Smith at Kew.

Fig. li flower; 2, the same with the sepals and petals detached, and lip removed; 3, column and lip; 1, lip ; 5 and 0,

anther; 7, pollinia:— all of the natural size.

PLATK 39.

CCELOGYNE LONGIBRACTEATA, Hook, /.

C. longibracteata\ rhizomate elongato erecto?, pseudobulbis ovoideis sulcatis, foliis

petiolatis elongato-lauceolatis acuminatis 3-nerviis, scapo elongato striato erecto-patente

paucifloro fere ad apicem vaginato, yaginis basi paucis brevibus caeteris valde elongatis

tubulosis, suprema racemum foliaque 2-emittente, racemo stricto erecto, bracteis longissimis

2£—3 pollicaribus lineari-lanceolatis acuminatis strictis deciduis, floribus albis 2| poll, diam.,

sepalis lanceolatis acuminatis, petalis lineari-oblanceolatis acutis, labelli albi lobis laterali-

bus brevibus rotundatis, terminali orbiculari, disco cristis 5 aureis medio evanidis
percurso.

Hab.— Pekak, Kunstler.

Rhizome rather stout, probably erect or inclined against the trunks of trees. Pseudo-
bulbs ovoid, green, many-furrowed, l±-2 in. long. Leaves 6—7 by 1—li in., pale-green,
3-nerved

;
petiole 1 in. Scape 6 in., striate, suberect, clothed for the greater part with

green sheaths, of which the lower few are short and looser, the rest veiy long and
tubular

;
a pair of erect young leaves, longer than the raceme, protrude with the latter

from the uppermost sheath ; raceme 3 in., erect, strict, 3—5-fld. ; bracts very long,
slender, striate, concave, at length deflexed

;
pedicel with ovary 1 in., decurved; flowers

deflexed, white, fragrant. Sepals lanceolate, acuminate; petals oblanceolate, acute; lip
with the midlobe as long as the hypochil, nearly orbicular, its margins crisped towards
the base; lobes of hypochil rounded; disk with five golden-crested ridges running from
the base to the middle of the midlobe.
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A species remarkable for the great length ef the Lracte, which hi exceed those of any other

Indian species known to me. It belongs to the same section as C. Mttinftp and C. Eingii, but
differs from both in the two long leaves the petioles of which are embraced in the same 6heaths as

the scape. In the Flora of British India the psendo bulbs are by error described as obovoid
instead of ovoid.

The drawing is inscribed "Kunstler, Perak, fa H.B.C., introd. 4-5-83, fid. 1-9-83, G. King."

Fig. 1, flower of natural size; 2, lip enlarged by Miss Smith from a flower which accompanied the drawing.

OsLoonra (JBnemb^m) kjatboldts, Hook. f.

C. suaveolens) rhizoniate robustc repeote s<[u:unis ovatis

tecto, pseudobulbis magma remotu elongsto^bfasiformibafl ovo

sessilibus v. petiolatls alHptico-lanceolatifl acuminatu 5-ner

ascendente toto vaginato, vaginis viridibr.s oariaoeia inf

natis arete imbricatis superioribus longioribus, mpreflK) foil

rachi sub-articulato, bracteis spathaceis caducis, floribus

oblongo-lanceolatis acutis, pctalis obovato-oblongis, labelli

datis, epichilio dilatato late ovato v. orbiculare, disco cristi

/. Fl. Brit. Ind. v. 832. C. undulata, Wall. MM. Pbolid

Chron. 1836, 372.

Hab.—Khasia Hills. Sikkim, at Mungpo, alt. 1,500 ft., Clarke. Assam (Ic. in.

Herb. Hort., Calcutta).

Rhizome as stout as a goose-quill, creeping, clothed with closely imbricating op-

pressed ovate acute distichous brown scales | in. long. Pscudobulbs 2—3 in. long, usually

narrowly ovoid, with a few very slender ribs. Scape ascending, densely clothed with

distichous sheaths, the lower of which resemble those of the rhizome, but are green, the

upper gradually longer and more lax, the uppermost foliaceous closely embracing the

young emerging leaves; raceme 4—0 in., inclined or drooping, raany-fld.; bracts

distichous, coriaceous, striate, cymbiform, as long as the rachis, articulate; pedicel with

ovary \ in., curved sigmoidly ; flowers white, \— § in. long, very fragrant. Sepals and

petals erect, concave, subequal, pure white. Up as long as the sepals, white with golden

ridges on the disk. Column short for the genus.

An interesting species, as showing a strong affinity with PholiUota in habit, in the closed dis-

tichous flowers and sub-articulate rachis of the raceme, and in the column beiag shorter than in the

typical Coelogynes ; but the large flowers, and form of the lip, which is not saccate, and the far longer

column than that of any Pholidota, and which is neither hooded nor winged, effectually- exclude it

from the latter genus.

The drawing is marked "Assam, 20-4-80, Q. King."

Fig. 1, bract; flower with sepals and petals detached; 3, lip; 4, side view of ovary and column; 5, the same view

in front and 6, from behind; 7, column; 8, anther; 9, poiliria:—all enlarged.

Ann. Roy. Bot. Gard. Calc., Vol. V.
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PLATE 41,

Ccelogyne (Euccelogyne) ovalis, Lindl.

C. oralis ; rhizoinate repente ramoso vaginato, pseudobulbis oblongis obtusis, foliis

elliptico-lanceolatis acutis 5-nerviis, scapo ex apice pseudobulbi foliis breviore basi vaginato

l_3.floro, bractea magna spathacea caduca, sepalis lateralibus ovato-lanceolatis acutis

pallide brunneis, dorsali oblongo, petalis augustissime linearibus filiforniibusve, labello

flavo v. albo atro-purpureo vittato et venoso laxe longe fimbriate et piloso, lobis late-

ralibus rotundatis v. subacutis, terminali late ovato, disco lamellis 2 nervisque validis

percurso. Lindl in Bot. Reg. 1838 Misc. 91 et Fol. Orchid. 12; Walp. Ann. vi. 282.

Hook. f. Ft. Brit. Ind. v. 836. C. fimbriata, Lindl. in Wad. Cat. n. 1957; Griff. Nolul.

iii. 281, et 1c, PI. Asiat. 291. f. i. ? C. pilosissima, Planch. Hort Donat. 104. Brough-

tonia linearis, Wall. mss.

TRTar.—Temperate Himalaya ; from Kumaon eastwards, alt. 4—7,000 ft. Khasia

Hills, alt. 4,000 ft.. Munnipoke (a large leaved var.), alt. 4,000 ft., Clarke.

Rhizome as thick as a goose-quill or less, closely annulate. Psendobulbs 2—3 in., flattened,

with a large ovate brown basal sheath. Leaves 3—4 in., hardly petioled. Scape 1— 2 in.

flexuous, usually 1-fld. ; bracts elongate, acuminate, coriaceous
;

pedicel with ovary,

\ in. ; flowers very variable in size. Sepals \— 1 in., yellowish-brown, lateral ovate-

lanceolate, acuminate, dorsal oblong; petals 1 -nerved, extremely narrow, strongly falcately

recurved usually backwards on each side of the dorsal sepal ; lip with a yellow-brown

hypochil and large orbicular-ovate epichil, copiously fringed and covered on the surface

with flexuous purple hairs, disk of epichil with a slender median and two broad dark

purple stripes that meet at the apex, and two ridges or lamellae, one on each side of

the median stripe ; very many purple nerves run from the broad outer stripes to the

margin, Column long, tip rounded. Capsule 1 in., turgidly pyriform.

A very variable plant in size, though I have seen no specimen approaching in this respect that

here figured, the drawing of which is inscribed "Sikkim, 4—6,000 ft. October 1876. G. K." But for

the greater size, this is hardly if at all distinguishable from C. fimbriate, Lindl ,—a Khasia species also

found in China, of which the rhizome is no thicker than a duck's quill, and the pseudobulbs f—lj in.

long and ovoid-oblong. Indeed unless better characters are found on a comparison of living specimens

to distinguish these two plants, I think they must be united under the name of C. fimbriata, Lindl., in

Wall. Cat. n. 1957. Both species were established by Lindley and described contemporaneously in 1838,

C. fimbriata at Tab 868 of the Botanical Register, and C. oralis in the Miscellanea of the same year

and volume. C. ftdiginosa, Lindl., of Tenasserim (Bot. Mag. 4440), is another far too closely allied

plant.

Fig. 1, Dorsal sepal; 2, lateral sepal; 3, petals; 4, lip; 5, column; 6, anther; 7, pollinia :—all enlarged.

PLATE 42.

Cozlogyne (Euccelogyne) flavida, Wall. mss.

C. flavida ; rhizomate elongato squamis brevibus ovatis acutis arete imbricatis et

appressis vaginato, pseudobulbis ovoideis v. oblongo ovoideis sulcatis, foliis longe petiolatis

lineari-lanceolatis acuminatis multinerviis, scapo pseudobulbo terminali gracili foliis
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breviore apicem versus vaginis parvis oblongis distichis coriaccis brunneis arete

imbricatis teeto, racemo brevi erecto, bracteis spathaceia ovario kmgiorfbiu deciduis,

floribus parvis stramineis, sepalis oblongis acutis. petalis angustc linearihus ohtusis, labelli

lobis lateralibus rotundatis terminali majusculo recurvo euneatim oboordaio, disco temiiter

2-carinato. C. flavida, Wall. mat. ; Hook. f. Fl. Brit. lud. v. B39j LMU Fol.

Orchid., Ccelog. 10 (escL "And. Hook. /»)• Walp. Ann.xi. 223.

Hab.—Nepal, Hamilton. Sikkim, alt. 1—4,000 ft. Kiiasu lliu.s, nit. 4—5,000 ft.

Lobb.f 6fc. Munxipore, on Kobima, Prain.

Rhkome as thick as a goose-quill or tan, as it were ngagged superficially by

the imbricating triangular brown scales. Pscudolulbs 1—2] in., distant OH the rbiiome.

Leaves 3—6 in., bright green
;

petiole slender, 1— 1£ in. So*pi 6— L0 in., dender, given,

naked up to about one inch below the raceme, where it is clothed with small distichous

closely imbricating convex glumaceous light-brown scale-like sheaths about | in. long;

raceme 1

—

\\ in., erect, rather close-lid.; bracts tub-distichous, narrowly oblong, oonoaYe,

about % in. long or less, deciduous
;

pedicel with ovary | in. ; flowers \ in. diam.,

uniformly pale yellow. Sepals oblong, acute
;

petals narrowly linear
;

lip with small

side lobes and a large obcordate mid lobe, disk with 2 faint ridges. Capsule \ in.

long, ellipsoid.

C. flavida belongs to a group of nine Indian ipeofol of the g<>nus, with tcnuiiml sonpos tlmt

bear distichous imbricating scales immediately below the raoeme, which is otherwin

be interesting to disoover the object of this singular arrangement. The said Mdei may 1

as greatly reduced empty floral bracts like the small flowerless plumes leneuth the principal flowarleii

ones in some grasses, but this is no explanation. A very eurioas modification of tic MA]

sented at fig. B., which is taken from a specimen in the Walla hinn Herbarium, marked in Wallich'a

handwriting as received from Mr. Hamilton in Nepal. It fremiti a icape terminated by an elongate

rachis which bears three superposed series of distichous persistent imbricating flowerless bracts, separated

by flowering intervals when the rachis is zigzag, and naked from the flowering bracts having fallen

away. The third or uppermost series of flowerless bracts is succeeded by a continuation of the rachis with

its flowering bracts and flowers. Of the three naked intervals, the lowebt has neither flower nor fruit,

the second bears fruit, the third or terminal is flowering. This arrangement indicates three successive

superposed inflorescences on the same scape, probably occupying as many years for their develop-

ment. I know of no parallel to this in the genus, though such may very well occur. The drawing

here reproduced is of a Xhasia specimen and is inscribed U C, flavida, Wall. Mr. Gibson, Cherra."

Fig. 1, bract and flower; 2 ovary and column; 3, dorsal and 4, lateral sepals
; 5, ictals; G, lip; 7. anther

; 8

pollinia —all enlarged.

PLATE 43.

CCELOGYNE ? UMFLORA, Lindl.

C. ? uniflora, pseudobulbis rhizomate squamoso confertis parvis lagamiformibus

diphyllis squamis distichis membranacei.s vaginatis, foliis lincari-lanceolatis acuminatis,

scapo e basi pseudobulbi brevissimo 1—2 floro, bracteis parvulis pedicello decurvo brevioribus,

floribus flavis, sepalis lateralibus oblongo-lanceolatis acuminatis recurvis, dorsali erecto,

petalis angustioribus elliptico-lanceolatis acuminatis, labelli a basi subsaccato patente,

lobis lateralibus fere basilaribus auriculseformibus patentibus (columnam non amplectanti-

biis) terminali obovato-orbiculari v. subpanduriforme, disco carinato. Lindl. in Wall. Cat-
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n. 1966 et Gen. and Sp. Orchid 42; Hook. f. Fl. Brit. Ind., v. 842. Panisea uniflora,

Lindl. FoL Orchid. Panisea 2; Walp. Ann. vi. 240.—Epidendrum, Grip. Ic. PI. Asiat.

t. 313 f. 1.

Had.—Tropical Himalaya; Nepal, Wallich; Sikkim, alt. 3,500 ft., J. D. H. Khasia

Hills? Griffith. Tenasserim; at Moulmein, Parish.

Rhizome densely matted, clothed with imbricating distichous ovate scales. Paeudokdbs

\—| in., broadly or narrowly bottle-shaped, with dark brown large basal sheaths.

Leaves 3— by ~ in. or less, dark green. Scape shorter than the pseudobulb ; ovary
with pedicel J inch, deeurved; flower pale yellow with orange spots on the lip, about
•1 in. from the tip of the dorsal sepal to that of the lip. Lateral sepals oblong-

lanceolate, acute, deflexed and recurved; petals suberect; lip spreading from the base
of the column, with two ear-shaped sidelobes towards the saccate? base, and a
large broadly obovate or subpanduriform midlobe, disk with thickened ridges. Column
winged; the wings rather dilated above the middle.

A very doubtful Ccefogyne, differing from its congeners apparently in the lip not embracing the
column, for which reason it has been referred to Panisea by Lindley; but the lip wants the claw of
that geuus, and the form of the flower is much more that of a Ccehgyne. The drawing does not represent
the three orange spots described by Wallich (according to Lindley). There are indications in fi-s

1 and 3 of two fmali tubercles at the base of the lip. In the Flora of British India the scapes
instead of the pseudobulbs are by misprint described as clothed with membranous sheath* The
drawing is inscribed « 0. falcata, T. Anders, mss., introd. from Darjeeling; again in April 1876,
G. King."

Pig. 1, flower with perianth segments detached ; 2, lip ; 3 and 4, anther ; 5 and 6, poilima--att enlarged.

PLATE 44.

Calanthe herbacea, Lindl.

C. herbacea; elata, rhizomate repente, caule robusto, foliis elliptico-ovatis v. lanceolatis
acuminata, scapo axillari robusto, racemo multinoro, bracteis f poll. Wis oblongo-
lanceolatis acutis, sepalis oblongis oblanceolatisre petalisque anguatioribua virescentibus v
supra medium aurantiacis, labello albo column* adnato, lobis lateralibus angustis falcatis'
terminali fere 2-partito segmentis lineari-oblongia falcatis divaricatis, calcare sracili
sepahs duplo y. triple longiore. Lindl. Fol. Orchid, Calanthe, 10; Hook. f. FL Brit
Ind. v. 852.

Hab.—Sikkim Himalaya, alt. 4—6,000 feet, J. D. H., King.

Sien with the strongly ribbed leaf-sheaths, as thick as the middle finger. Leave.

5 ribbed~ol th\ t t f° °r OTate-lanceo,ate
>

ac™™te, 5-nerved and strongly5-nbbed on the back Scape iwm among the lower leaves, at the side of the stem, a foot™ fl7 ^ ; f ?-
een

'

Wi* °ne
°
r tW° gre6n 8heath8

' «> 6-10 in, laxly

m flowers 1-lf ln broad across the sepals. Sepals and petah all green or

rmc

r

r. y t : :

h

r r* half; sepais variawe * »**. «^*™» o^izapculate; petals about half as broad; lip adnate by the spur to the large long column,
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broader than long, pure white, subequallv 4-partito, the divaricating recurved obtuse

segments of the midlobe being very little broader than fche similarly divaricating

recurved sidelobes; spur very long and slender: a minute carunculate 2-lobed callus is

placed at the veiy base of the lip close to the mouth of the spur.

A very handsome plant. The flowers are all green, except the lip in a drawing I made of it

in Sikkim, and I did not observe the remnrkaUt- ducome, which in plate ; 1 as *tout,

horizontal, densely fibrous, and bearing a series of closely set conical nimj rnwnlnlwillw. BMh with mx
or seven horizontal constrictions, and a small terminal tuhcrd", and emitting thick wnnifonn

roots from the joints. If these are short stems of previous year's growth denuded of lb

leaves, they must increase very greatly after their denudation, for thoy diminish in si;

approach the flowering and leafing stem which terminates the rhizome.

Fig. 1, flower; 2, ditto, with thewpaliaad petals detai-lu-d nn.l lip removal
| I, lip wilk tho )

column ? ; 5 and 6, anther ; 7 and 8, pollinia :—all enlarged.

Calamhe chi.okoi. r.n:.\, LindL

C. chloroleuca ; rhizomate robusto repente, caule robusto foliis (sub-anthesin imma-

turis) elongatis petiolatis elliptico-lanceolatis, scapo elongato, bracieis parvis pcrsisten-

tibus, sepalis ovato-lanceolatis aeuminatis petalisque lanccolatis viridi-iiavidis, labello

columna3 adnato albo basi aureo, lobis lateralibus oblongis rotundatisve, tenninali late

obcordato v. orbiculari 2-lobo, calcaro cylindraceo sepalis sulKequilongo. Lhuil. Fol.

Orchid. Calanthe, 10; Walp. Ann. vi. 920; Hook. f. Fi. Brit. hid. v. 863. < L sulcata,

Lindl. I. c, Walp. I. c

Hab.—Sikkim Himalaya; alt. 6-8,000 ft., J. D. II., Treutler.

Rhizome stout, fleshy, creeping, as thick as the little finger, with tuberous pseudo-

bulbs on the upper surface and stout vermiform roots from the lower, stem as stout

as the little finger. Leaves few, very young at flowering time, when mature a foot

long, long-petioled, oblong-lanceolate, strongly nerved. Scape 6—10 in. high or

less, raceme las-fld. bracts \ in., ovate-lanceolate, green, not equalling the ovary;

pedicels with ovary £—f in. Sepals § in. long, ovate-lanceolate, yellow-green, sometimes

streaked with red; petals 3-nerved, usually more yellow than tho sepals, lanceolate; lip

white, yellow towards the base, sidelobes sometimes incumbent on the midlobe; spur

straight, green, hardly longer than lateral sepals, glabrous or puberulous. Capsule 1|

in. long.

Lindley founded C. chloroleuca on specimens of my own collected in Sikkim in 1848, aided by

the figure which I here reproduce. It differs from C. hcrbacea (Tab. 44, also founded on Sikkim

specimens of mine) in the form of the lip, much shorter spur, colour of the flowers, and in the leaves

of this not being fully developed at the flowering time. Lindley further described, also from a drawing

of mine, as G. yaleata, what 1 believe to be a faded specimen of C. chloroleuca with sepals connivent,

thus giving a hooded appearance to the flower. The Himalaya species of Calanthe are, however, very

little known, and much more numerous specimens of C. chloroleuca and C. herbacca are wanted, together

with better drawings than those here given of the nature of the rhizome, which in both species

especially wants elucidation.

Fiz. 1, side, and 2, front view of flower - enlarged.
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PLATE 46.

EULOPHIA EXPLANATA, LindL

E. explanata\ scapo aphyllo, bract jis subulatis ovario brevioribus, sepalis ovato-

oblongis acutis basi labelli breviter adnatis, petalis latioribus ellipticis acutis 5-nerviis,

labello oblongo v. subpanduriformi basi saccato apice truncato emarginato v. 2-lobo

carinis 3 crassis carunculatis percurso. LindL Gen. and Sp. Orchid. 180; Hook. f. Fl.

Brit. Ind. vi. 3 et in Hook. Ic. Plant, t. 1882. Dipodium scariosum, Herb. Ham.

Hab.—Nepal; at Maghsela, in the Morung, Hamilton. N.-W. India, Falconer (Ic. in

Herb. Hort. Calcutta).

Leaves not fully developed at flowering time, afterwards 4—6 in. long, oblong-ovate,

acuminate, plicate. Scape 4—8 in., rather stout, 4— 10-fld., sheathed at the base; bracts

l__l in., appressed to the pedicel, which with the ovary is about f in. and spreading;

flowers nearly 1 in. diam. Sepals and petals widely spreading or recurved, pale pur-

plish-brown with a broad pale central band and base; lip as long as the sepals, basal

part or hypochil with a broad conical obtuse sac and short broad auricles; epichil

spreading, golden yellow with the sides transversely barred with short recurved red

nerves. Column short, stout. Pollinia globose, strap short, gland small orbicular.

A very interesting plant, only known for many years by a solitary specimen in Lindley's Herba-

rium, labelled as a native of Ceylon, where it was unknown to all Cingalese botanists and collectors.

On examining the Orchidese of Buchanan-Hamilton's Herbarium, now at the Edinburgh Botanic Garden,

and kindly lent to me when preparing the Orchideae for the Flora of British India, I found a specimen

of a Eulophia so precisely the counterpart of that in Lindley's Herbarium of E. explanata as to leave no
doubt that (as in a good many other cases) Lindley's habitat was an error; and I consequently

figured it in the "Icones Plantarum" (1882) as a Nepal plant. I now find the excellent figure here

reproduced of the same species in the Calcutta Herbarium collection of drawings, which confirms the Nepal
habitat, and enables me to give the colour of the flowers. As a species E. ezplanata is perhaps nearest

to E. bracteosa, Linen, (including E. grandifiora, Lindl.), a native of the Khasia Hills, Chittagong, etc.,

end to which Lindley has also assigned the erroneous habitat of Ceylon; it differs from that plant in the

short bracts, the sepals not rounded at the tip, and in the petals and lip being by no means obovate.

The Calcutta drawing here reproduced bears the inscription "PAnia, Nepal (date and origin uncertain)."

It represents a much larger specimen than Hamilton's.

Fig. 1, flower with the sepals and petals detached; 2, anther; 3 and 4, pollinia .—all enlarged.

Eulophia (Cyrtopera) nuda, LindL

E. nuda; elata, robusta, rhizomate tuberoso crasso, scapo aphyllo paucivaginato,

racemo laxifloro, floribus magnis suberectis, perianthii foliolis conniventibus falcatis

v. apicibus recurvis, sepalis lineari-oblongis lanceolatisve acutis v. acuminatis, petalis

brevioribus oblongo-ovatis obtusioribus, labello erecto hypochil io basi saccato, sacco

conico incurvo obtuso v. subrotundato, lobis lateralibus rotundatis, epichilio rotun-

dato v. late spatlmlato retuso v. breviter bilobo marginibus crispato-erenatis, disco

nervis crenulatis plus minusve cristato, anthera late conica latiore quam longa apice

:Moba, polliniis oblongis divaricatis caudicula brevi lata, glandula transversa. Lindl. in
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Wall. Cat. «. 7371 H Gen. and Sp. Orchid ISO; Honk, f. FL Frit. Ind. vi. C. E fact,
Blame Orchid. ArcJup. hid. 182 in nota. E. bicolor, •£ „',, B*.
Hi. (1857) 343

;
Date, and Gibs. Bomb. FL 204. Cyrtopera fusea, H iakt Jr. t. 1600* £**ft

in. Journ. Linn, Soc. iii. 31 ; Thwaites Enum. PI. Zcyl. 429. C. plicata Lindl.
Cat. n. 7362 et Gen. and Sp. Orchid, 290. C. inula, lUi-hb. f. M /

C. Gardneri, Thiuaites I c. 302. C. myaotBDAS, L'mdl. m J ft, :;j.

C. laxiflora, 6W/I, rasa.. Dipodium Iioniavte and plieatuni, J

I

Mai. xii. t. 26.

Hab.—Tropical Himalaya, from Nepal eastwards. Asbaic, IIunhipgbb. Prgu
Tenasseeim, and Upper Burma; the Deooaj fonmoLi, bom the Concan aouthwarda*
Ceylon, in the Central Province.

Tuber large, often 3 in. diameter, marked with transverse ridges, which bear the red
fibrous remains of old leaf-slieaths; roots large long, vermiform, from all parts of the
tubers. Leafing-stem 6—10 in. sheathed and ridded, bearing several laneeolate acuminate
plicate leaves 4—6 in. long or more, not fully developed till after flowering. I

ste?n or scape leafless, 2—3 ft. high, as thick as a goose's or swan's quill, sheathed towards
the base. Raceme loosely 6— 10-fld., erect; braets variable in length, short in v:tr.

macrantha; pedicel with ovary ascending, §— 1 in. long. Flowers 1— l
1

in. long curved -

lateral sepals inserted on the sac of the lip, which' is rather shorter than the sepals

and like them ascending or erect at the base with a broad explanato recurved epichile.

When studying the Orchideao from the Flora of British India, I bad examined a gn

of this noble species under different names from Tarioos parts of India, without being able I

any one as a di&tinct species, or to group thorn all under well-defined fwietici (the 1
."

process with dried specimens of Orchidoe). Th :

collection of orchid drawings, when in I find a -; which Dot

only come under the definition of E. nuda, but which differ so much in habit an I oolour of flowexi that

I cannct help suspecting that they may include more than one ipeoiec.

it best to reproduce the most divergent forms that are represented in the aforesaid collection and
leave it to more extended observation to discover whether any or oil of them should rank I

They are-

Plate 47. This appears to me to agree most closely with Lindley's E. mufa from Nepal* it is

of medium size, with green sepals and petals suffused with dull purple toward

the sac of the lip, which (the lip) is not longer than the sepals. It il

1862, T. Anderson; Fid. in H. B. G., April 1875, G. King; introduced from Sikkim."

Plate 48, var. mrcrantha, is a very tall stout plant, with much f-horter bract*1, tho pedicel and

flowers not so erect, the sepals and petals broader, pale green; the lip is white and much larger

than the sepals. It is inscribed "Phajus ? Darjeeling."

Plate 49, var. purpurea, is also a tall plant, with the rnther fpreading pedicels of var. macranflm

but it has the long bracts of the other vars. ; the flowers are very large, the sepals narrow end dull

purple, the petals much broader, rose pink streaked with darker pink, and the red-purple lip is hardly

longer then the sepals. It is inscribed "Sikkim No. 3, 1-10-67 drawn, 18-5-70."

Plate 50, var. Andcrsoni, is apparently a smaller form, but evidently in a young state ; the braets

are large, the pedicel and ovary upcurved as in Plate 47, and flowers nearly erect, the sepals

broad of a deep purple and green, the petals narrow and pinkish purple as is the lip which is not

longer than the sepals. It is inscribed "Cyrtopera purpurea, T. Anders., mss. var., drawing made from

wild specimen, Darjeeling, May 18G2.—fld. in H. B. C. May 1667 from Darjeeling-T. A." PiobabJy

plate 50 represents the « fid. H. B. C. May 1867."

Asn. Pov, Bot. Gard Cai.c, Vol. V.
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It will be 'observed . that JS. n,uda differs much from tjie typical Indian Eulophias, whether of

the section Eulophia proper, or Cyrtopera, in the erect segments of the perianth—a character it shares

with E. macrobulbon.

Plate 47. Fig. 1, Ovary lip and column; 2 and 3, anther; 4 and 5, pollinia:—all enlarged.

Plate 48. Fig. 1, anther; 2, pollinia -.—both enlarged.

Plate 49. Fig. 1, flower with one lateral sepal and petal removed; 2, dorsal sepal; 3, lateral sepal; 4,

anther; 5, pollinia:—all enlarged.

Plate 50. Fig. 1, ovary column and lip; 2, 3, and 4, anther; 5, 6, pollinia :—a 11 enlarged.

PLATE 51.

Eulophia {Cyrtopera) macrobulbon, Hook,

E. macrobulbon ; robusta, rhizomate crasso tuberoso, scapo bracteis paucis vacuis

instructo, racemo dense multifloro, bracteis filiformibus ovaria sub-aequantibus, floribus

sub-erectis, perianthii segmentis erectis, sepalis lineari-oblongis acutis reetis luride purpu-

ras, petalis brevioribus pallidioribus ellipticis obtusis v. subacutis multinerviis, labelli

concoloris hypochilio ereeto oblongo in saccum conicum basi producto, lobis lateralibus

brevibus, epichilio brevi ovato-rotundato recurvo, disco 3-nervi nervis basi incrassatis

intermedio apicem versus crenato. Booh. f. Fl. Brit. Ind. vi. 7. Cyrtopera macrobulbon,

Parish and Reichb. /. in Trans, linn. Soc. xxx. 144.

Hab. Sikkim Himalaya (Io. in Herb. Calcutta). Tenasseeim; at Moulmein, Parish.

Tuber apparently about the size of a small potato. Leafing stem as thick as the

middle finger, with loose basal sheaths. Leaves 8—12 in. long, elliptic-obovate, apiculate,

yellow-green above with dull purplish margins and strongly plaited, dull pale purplish

red beneath with green nerves. Scape 18 in. long, as thick as the little finger or less,

more or less purple; basal sheaths loose; raceme a span to a foot and a half long,

erect; bracts \ in. long and slender pedicels and sepals dull violet purple. Sepals £—| in.

long ; tips not recurved. Petals paler, shorter. Lip shorter than the sepals. Column short,

anther depressed, umbonate
;

pollinia globose, eaudicle short; gland small, orbicular.

E. macrobulbon differs a good deal from most or all the hitherto described species in the erect sepals

not recurved at the tips. The Herbarium materials from which it was first described (from Moulmein)

would appear to present some differences from that represented in the plate, especially in the lip, which in

a dried state presents three very distinct thickened nerves, that are not here represented. The original

drawing is inscribed " Eulophia fusca, Wall." probably intended for E. fusca, Blume, which is E. nitda,

Lindl.

Fig. 1, flower-bad; 2, side, and 3, back view of flower; 4, flower pedicel and bract, with the sepals and petals

displayed; 5, ovary and column; 6, anther; 7 pollinia -.—all enlarged.

PLATE 52.

Eulophia (Cyrtopera) andamanensis, Reichb. f.

E, andamanensis ; caule robusto basi tuberoso, foliis maturis lineari-lanceolatis, scapo

bracteis paucis lanceolatis instructo, racemo laxe paucifloro, bracteis ovario multo brevio-

ribus, floribus patentibus, perianthio explanato virescente, sepalis lateralibus petalisque

lineari-lanceolatis acutis v. acuminatis patenti-recurvis falcatisque, dorsali ereeto, labelli
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hypochilio brevi 2-auriculato base in comu brcvem incurvum prodacto M
culato orbiculari marginibus crispatis viridibus, disci albi nnvis
incrassatis, nervulis epichiln divaricatis ramosis. MMk f in Fb.ra Ifl

Fl. Brit. Ind. vi. 8.

Hab.—Tenasserim
; at Moulinein, Parish. Andaman 1m. s. Km:.

Tuber not seen. Leafing stem very short with the broad ft

the leaves 2 in. diam. Leaves very small at flowering time, when
more long, dark green, paler beneath. Scape 1—3 feet, rather ftlend

short; flowers spreading, 1—1J in. diam.; bracts, sepals petals and <.\

f in. long, 3—5 nerved; petals rather shorter and broader, S-nervi
shorter than the petals, very conspicuous from the white disk, brc
margins, and transverse red veins of the epichil. Anther tip bifid; poll

broad, caudicle quadrate.

Herbarium specimens resemble a good deal E. vkm%, from which thil differs
i

prolongation of the foot of the column, and which brings it into the grot I

The drawing is inscribed "Eulophia sp., introduced from tho Andamans by Mr.
1867."

Fig. 1, flower; 2, lip; 3, column; 4, pollinia -.—all enlarged.

Luisia Grovesii, Hook. f.

L. Grovesii, caule gracile elongato ranioso lacve, foliis 6— 12 poUioaribns oratsitae

pennae corvinse teretibus obtusis, spicis brevibus paaoifloria braoteii infundibulaiibus

brunneis vaginatis, floribus 1 in. diam., sepalis Babeeqaalibu* ovato-oblongis subunitis

(petalisque) primulinis, dorsali erecto, lateralibus eyinhifonnibus labello fere suppositis,

petalis auguste linearibus sepalis duplo v. triplo longioribns patenti-decurvis, label li

hypochilio quadrato piano atro-purpureo, epichilio duplo latiorc late cordato all

basilari late triangulari atro-purpurea, columna brevissima lata. Hook. f. FL Brit. Jwl. vi. 25.

jjABt Eastern Bengal ; in the Lushai Hills, G. B. Barton Groves.

Stem flexuose, probably several feet long and much branched, dark green as

are the leaves, which are of the same thickness (of a crow-quill), internodes 1 in.

arising halfway between the internodes, about £ in. long; bracts imbricating obliquely,

truncate, dark brown. Flowers appearing one at a time, flower-buds globose green.

Lip rather longer than the sepals, probably variable in colour, the epichil being pale

purple with darker margins in one drawing and greenish yellow in another. Column

triangular fleshy ; anther subquadrate, retuse at the top, quite smooth
;
pollinia ovoid,

seated on very short broad caudicle with a narrow gland.

T have seen only one specimen, without locality, from the Calcutta Herbarium, and two drawings,

of which the one here reproduced is inscribed
« Cymbidium longipdalum, 18th April 1361." The other

bearT 'the habitat and collector's name given above.

Fig. 1, flower ; 2, ovary, lip and column , 3, 4 and 7, pollinia ;-«« enlarged.

Ann. Boy. Box. Gard. Cai.c, Vol. V.
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PLATE 54,

Trichoglottis Dawsoniana, Reichh f.

T. Dawsoniana ; caule robusto scandente superne folioso, foliis patulis loriformibus

bilobis lobis rotundatis crasse coriaceis medio profunde canaliculatis, scapo axillari valido

erecto laxe paniculato ramoso vaginis paucis brevibus truncatis instructo, paniculas

ramis erecto-patentibus basi bracteatis laxifloris, bracteis pedicellis multo brevioribus

late ovatis appressis brunneis, floribus 1—1$ poll, diam., sepalis petalisque patentibus

viridibus acuminatis fusco-rubro vitatto-maculatis spathulato-oblanceolatis, petalis paullo

latioribus, labcllo sepalis dimidio breyiore aureo rubro-inaculato basi saccato disco piloso,

hypocbilio utrinque bibrachiato brachiis consimilibus lineari-oblongis apice rotundatis,

epichilio lineari apice dilatato 2-lobo, columna vertice 2-cornuta cornubus apice peni-

cillatis. Reichh f. in Gard. Vhron. 1872," 699; Hook. f. Fl. Brit Ind. vi. 43, Cleisostoma

Dawsouianum, Reichh /. /. c. 1868, 815.

Hah.—Tenasseeim ; at Moulmein, Parish.

Stem as thick as the little finger, somewhat compressed, green, rooting below the

leaves. Leaves 3—6 by f—1 in., bright green, smooth, deeply channelled, sides convex.

Scape 6—10 in., as thick as a swan's quill, green; sheaths £ in. long, white; panicle 18

in. long, stiff, branches distant, spreading, 6— 1 ft. long ; bracts at the bases of the

branches \ in., of the flower \ in.
;
pedicels with ovary J—§ in. Lateral sepals and petals

widely spreading, subfalcate. Horns of column suberect, cylindric, slightly decurved.

Anther subquadrate, retuse, crested with hair, contracted at the sides.

As I have stated in the Flora of British India in the notes under Trichoglottis, I think that

Bentham erred in suppressing this genus in the Genera Plantarum, and that taking Blume's T, return

(Bijdr. 360, Tabellen fig. viii) as the type, it is well distinguished by the long narrow processes at the

base of the lip and its hairiness, which suggested the generic name. Kurz's T. quadricornuta from

the Nicobar Isds., judging from his figure and description, generically well accords with T. retusa and

T. Daicsoniana, as does T, fasciata, of Manilla, of which there is a fine drawing in the Calcutta Herbarium.

The pollinia of T. Dawsoniana are large, globose, with short slender straps ; not as represented at

fig. 5, which is probably imperfect or undeveloped. I also find the sepals and petals in the dried

specimens to have each a cusp beneath the apex, a feature not represented in the drawing, which

is inscribed "Kenanthera from Moulmein, 12-5-70, " (the date no doubt of its flowering in the Calcutta

Botanical Garden).

Fig. 1, flower; 2, the same with the sepals and petals displaced and lip removed; 3 lip; 4, anther; 5, pollinia

(undeveloped?) -.—all enlarged.

PLATE 55.

Stauropsis undulatus, Benth. mss.

S. undulatus
; caule flexuoso scapoque creberrime verruculosis, foliis loriformibus

apice 2-lobis, lobis rotundatis sinu basi cuspidato, scapo erecto vaginis paucis ovatis

instructo, racemo terminali paucifloro, bracteis ovato-lanceolatis pedicellis brevioribus,

floribus albis v. roseo suffusis, sepalis petalisque sub-consimilibus oblanceolato-spathulatis

acutis undulatis, labello sepalis multo breviore primulino v. albo-roseo striato, hypochilio

orbiculari basi saccato columnar adnato, lobis 2 rotundatis incurvis, epichilio angusto a
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latere compresso linguiformo apice truncato v. retuso disco 3-carinato. Jlooh
Ind. vi. 27. Vanda undulata, /.

Chron. 1875, ii
7

212 et 1878, i. 103.

Eastern subtropical Himalaya
; Sikkim and Hhotan, ascending to 7 (

Khasia Hills, alt. 5—6,000 ft.

Stem 6—10 in. long, flexuous, as thick as a goose-quill pale greenish i

small warts, as on the peduncle and rarhis

in., recurved, dark green, terminal lobes un

rigid, bright green, as thick tt

bracts J—| in., green; pedicels with ovary 1— 1 1 in., ascending nearly white.

in, diam.; sepals and petals ipreadi

tips often crossing under the lip, whirl:

Column very short; anther deprej-

strap moderate inflexed; gland lar-e, transverse.

I have followed Bentham

gigantic, golden flowered cong

adnate to the sides of the column, but it resembles in habit V. flsmfcs*

differs in the lip being adnate to tlio rfdlf I I

the disk of the lip. Lastly, should the

determine on the dried specimens, it may better be placed it.

scapes, &c, are characteristic, of this species alone amongst the allied Vandem known tc

It will he observed that there is great discrepancy in the aooompany i

|

of the lip as represented of the natural *ize and the enlarged figures 1 aj

like what I find in the dried ppeeini.

The drawing is inscribed "Renanthera; Yanda Jerdoni, nsfjsslillg, fed June 1802, o

ft., T. Anders."

Fig. 1, flower; 2, column and lip; 3, pollinia:—all charged.

P. Mannii) subcaulis, foliis scssililms obovato-

striatis, pedunculo subradieali valid.-.

oblanceolatis acuminatis flavidis rnlo-brnm

culato, hypochilii lobis latcralibus oUoogil

epichilio pandurifonni lobis termini

/. in Gard. Chron. 1871, 902 et 187G, 503; Jioffe I. c

Ind. vi. 30.

Assam, Mann. Sikkim IIimai/

Leaves few, rather flaccid, 6—10 by 2-2| in., pa

or branched and stout, rachis green decurved or pern

or many, l£ in. diam.; sepals broader than the pet*

at the base of the epichil and on the processes of t

sword-shaped appendage in front of the I

yellow; anther subhemispheric; pollinia pynform; I

forked
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I have seen no Sikkitn specimen, but I think these is no doubt that the drawing is intended

for P. Mannii, though the terminal lobes of the lip are not serrate, either in the descriptions or

herbarium specimens of that species. The species is very near P. Comu-cervi of Tenasserim, of

which the rachis of the raceme is much flattened and the bracts rounded at the tip ; in both the

disk of the hypochil presents the usual forked appendage. of the genus, with a sword-shaped

one in front of it. The rachis of the raceme is probably somewhat flattened in P. 3£annii\ but

this is not shown in the drawing. The drawing is inscribed " Phalsenopsis, sp. P. Mannii, Reichb.

/. Eungbee Valley, 1868, 18-3-70."

Fig. 1, flower; 2, the same with the lip and sepal and petal displaced; 3, lip; 4, anther; 5, pollinia:—all enlarged.

Phalaenopsis tetraspis, Reichb. f.

P. tetraspis; subacaulis, foliis obovatis v. cuneato-obovatis striatis, scapo valiclo

siniplice v. ramoso ascendente v. erecto, vaginis paucis breyibus, sepalis elliptico-ovatis

petalisque angustioribus obtusis dilute virescentibus, labello albo breviter unguiculato,

hypochilii lobis lateralibus oblongis falcatis truncatis appendicula 2 furcata interposita,

epichilio carnoso oblongo lateraliter compresso apicem versus tumidum superne villoso.

Reichb. f. Xen. Orchid, ii. 146 et in Gard. Chron., 1881, ii. 562, 656; Rolfs I c

1886, ii. 277; Hook, f Fl Brit. Ind. vi. 30, P. Barrii, King mss.

Hab.—Chittagong, Lister (Ic. in Herb. Calcutta). Andaman Isds., Berkeley, Distrib.

Sumatra.

Leaves 6—12 by 2—4 in., bright green, subacute. Scape described as tall and

branched, but simple in the plant here figured, terete, green, few-fid. Bracts very

short broad and acute, green; pedicel with ovary 1J in., slender; flower 2 in. diam.

Lateral processes of the hypochil yellow; epichil waxy white, convex, : obtuse.

Column rather short, white; tip dorsally toothed; pollinia ovoid; strap large, spathulate,

gland small, broad.

I have seen no flowers of this species, which I have described from Eeichenbach, and the accom-

panying drawing. As a species it is closely allied to P. speciosa, Eeichb. f. of the Andaman Isds.,

which has white or rosy flowers with darker blotches, toothed lateral lobes of the hypochil, and a

dilated mallet-like tip of the epichil; its flowers vary much in colour, and P. tetraspis may prove

to be a form of it.

The drawing is inscribed "77—119 P. tetraspis, E. /., from Andaman Isds., Barr.; from Chitta-,

gong, Mr. Lister ; fld. H. B. C. April 1876 and 1877, G. King."

Fig. 1, flower with sepals and petals displaced; 2, lip; 3, front view, and 4 and 5, side views of column; 6,

anther and pollinia; 7, strap and gland of pollinia? 8, pollinia:—all enlarged.

PLATE 58.

Phal&nopsis Kunstleki, Hook. f.

P. Kunstleri; subacaulis, foliis obovatis oblanceolatis elliptico-lanceolatisve aeutis
?

scapo folia aequante apice paucifloro, bracteis rjaryis, sepalis obovatis lateralibus apiculatis

petalisque paullo minoribus apice rotundatis sordide flavis infra medium sanguineo pictis,
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labello parvo breviter unguiculato, hypoehilii lobis late cuneati* Uot& truneatis rubm-
stmtis callo 2-lobo et appendicula furcata parv,

,

,

lt0 apice
rotundato cannis 7 crassis rubris pcrcurso. Hook./. I .

. \. 30.

Hab.-—Perak.—Kunstkr (in Herb. Calcutta).

Leaves 4—6 in., pale green, very variable in k

slender, flexuous; bracts very small, broad green; pedicel With ovary
.in. diam. Column short; pollinia subglobose; itn

I have seen only dried flowers kindly sent me by l>r. King, and the drawing in the Calcutta
Herbarium here produced, which latt.

:

Fig. I, side and 2, front view of flowers, of the natural ti:t; 8, lip. enlarged ; 4, iiollinia, greath <

Doritis Wiciitii, Jhnth.

D. Wightii; subacaulis, foliis obltnoeolatifl RtbtOOtii Kntt

subcrispatis, scapis plurimis gracililms rimpliflihpi v. ramoeis, i ,

apicibus rotundatis aureis, sepalis latenfibmi latinribus oblique retusis, label!

picto, hypochilii lobis late cuneato-ob<.\

rotundato disco basi appendicula furcata instruct. Bmtk, in (Jen.

/. FL Brit. Ind. vi. 32. Pfaatenopoi W

-cErides latifolium, Thiuaitcs Enum. /'/. Z

Hab.—Sikkim Himalaya (Ic. in Iforl. <

Burma, at Mougong, Griffith) Moulmein, Parol; Tie CSxcen, llegm \ Mala

Ceylon, Thwaites.

Leaves few, 3—8 by 1J—2J in., flaccid. indistinct

long as the leaves or shorter, inclined or nodding ;
sheaths few, very d)

bracts very small, much shorter than the pedicels, which are (with the ov

flowers \ in. diam. Mcnlum short, conical.

This is one of the very few Indian

from Sikkim and Burma to Ceylon ; and it would be intmfting to V:

colour in different localities. The genus Doritis differs from Thalweg

mentum of the lip, but this varies a good deal in lenfth, bring shortest in D. Wigh

not prove to be a reliable character.

The drawing of D. Wight* is inscribed " Phalamopis from the Chittagong Hill Trr.

Mr. Barton.Groves, April 1888, G. King. FL in H. B. C. June 18ft.

Fi*.l, flower, with a lateral sepal and petal displaced; 2, front and 3 side view of flower;

petals liid' sepals' displaced and lip removed; 6 and 6, lip; 7, sidelobe of lip
; 8, poll, ni urn :-ali
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PLATE 60.

Doritis Braceana, Hook, J.

D. Braceana; subacaulis, foliis lineari-oblongis obtusis v. subacutis coriaceis, scapis

erectis crassis viridibus rubro-punctatis 8—10 floris, bracteis minutis, floribus nutantibus

pedicellis crassiusculis decurvis, sepalis petalisque obovato-oblongis obtusis flavis costa

rufescente, labelli violacei lobis lateralibus ovato-lanceolatis subacutis appendicula parva

furcata interposita, terminali spathulato-obovato apice rotundato, mento elongato

calcariforme. Hook. /. FL Brit. hid. vi. 196.

Hab.— Sikkim or Bhotan-Himalaya, Gamble.

Roots very numerous, long, flat, apparently pubescent. Stem about \ in, long,

clothed with the brown short sheaths of old leaves. Leaves in the drawing, two, one

2| by nearly 1 in., straight, rounded at both ends, very dark green and grooved down
the middle, apparently thickly coriaceous

; the other about 2 by J in., acute. Scapes 2,

nearly as thick as a crow-quill from the base to the top of the raceme, with one or

two flowerless bracts, dark green, speckled with red-brown ; bracts ovate, green, about

/(j in. long
;

pedicels with ovary f in. long ; flowers nearly 1 in. diam. Lip
membranous, midlobe narrowed to the base ; mentum as long as the erect sidelobes.

Column large, stout, fleshy
;

pollinia 4 (2 bipartite ?) subglobose.

A very singular species from its very stout habit, lurid green foliage, and in these respects and
its many-fid. erect raceme very unlike its congeners known to me, but with the flower quite that
of D. taeniftlis in general character and in the colour of the lip. I have seen no specimens, and
have described it from the drawing in Herb. Calcutta, and from notes made by Mr. Brace from the
living plants which flowered in the Calcutta Botanic Garden, and which were brought to
Mr. Gamble at Darjeeling by a Bhotea collector in 1882. I dedicated it to Mr. Brace, sometime
employed in the Herbarium of the Royal Garden, Calcutta.

Fig. 1, flower j 2, the same with the lip removed ; 3 lip ;—all enlarged.

PLATE 61.

Sarcochiltjs (Tieroceras) mukiculatus, Hook. f.

8. muriculatus; acaulis v. caule brevi, foliis late oblongis v. loriformibus 2-fidis
flaccidis medio canaliculus, scapo foliis breviore rachique viscidis, sepalis petalisque
late ovatis subacutis primulinis v. albis vittis 2 transveris purpureis v. roseis notatis,
sepahs laterahbus basi labelli v. pedi column* adnatis, labello saccato, sacco conico, lobis
aterahbus erectis late ovatis v. quadratis apicibus sinuato-lobulatis intermedio minuto
truncate v. bifido pubescente, columna longiuscula, rostello brevi acuto. Beichb. f. in
Garcl Chron. 1881, ii. 198; Hook. f. Ft. Brit. Ind. vi. M,

•****,/.

Hab.—Andaman Isds., Kurz, Berkeley.

Stem sometimes 6-8 in. long, rooting below. Leaves 6-9 by I-tt in nale ^reen

oZyXirZJJ V^
11 SFCkled Wlth redj braCtS br°ad

>

min^ P" *i*ovary
a m.

,
flowers , m. diam., sweet-scented. Lip about as long as the sepals, variable
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in the size of the lateral lobes. Column incurved; anth
globose or ovoid; strap short, Bat; gland small.

There is considerable discrepancy in the analyses made from I

Kurz' and Keichenbach's description and my analysis of some
the drawing heie reproduced. In the latter the length of the foot o:

of the lateral sepals (fig. 1), would indicate that the q
to the arrangement of the species given in the Flora

required to arrive at a satisfactory knowledge of th- I ;
.

the form of figure 2, being simply cuneiform. The drawing *

from a plant that was brought from the Andaman Isds. by a

flowered in the Calcutta Botanio Garden, 5-5-84.

Fig. 1, portion of lateral sepal, a petal, lip and column
; t,

anther; 5, pollinia :—all enlarged.

Sarcochilus (Fferoccrat)

S. stenoglottis; caule brevi rotrasto, foliil elongmtil lata britofmiboi

bilobis v. emarginatis, scapis deflexii v. penaalii foliii mnlto brerioribni apioei

plurifloris, bracteis ovatis rufis, floribui itramineia v. fere alius, wpalis

petalis angustioribus lineari-oblongis acutis, labello luwiter Oligoiculaio a latere valde

compresso subcymbiformc marginibua andnlatifl bud on viter 2-anrii olato, in app

v. calcar claviforme rectum obtufium producto, eohimiia bad OODttricta angu4

rostello decurvo. Book /. FL Brit. lad, vi. 34.

Hab.—Perak? Scorttchini. Distkib. Sumatra.

Stem 1—2 in., as thick as the thumb. Leaves many, apparently flaccid. 6—12 by lj|—

2

in., pale green, nearly flat; sheaths very Aoil and broad, u, dark purple oi

red-brown, sheathed with a few small an:- il of nianv-ild. raceme !— 1 in..

rather thickened (or flattened?) subserrate fmm ti •

pedicels with ovary J in., slender. Flowers about | — | in. diem., white with a faint

yellow tinge and a few red markings towards the ba>e of the perianth, Sipah and petals

many-nerved. Lip very singular, longer than the lepaJa, white, ttrongiy

compressed, curved like a boat, forming narrow cap with and

running half way along the upp ing into a club

terminal appendage, which I take to be a modified .spur or sac, and which, instead of

being inserted beneath the body of the lip, is in a straight line with the

Anther shortly beaked, membranous; pollinia oblong; strap ipathulate; gland small.

It is not possible to describe the lips of StrfiOchili so as to convey , r ,f fl^

form and structure, and to draw them with accuracy is very difficult from living specimens, and

impracticable from dried ones. The drawing *d was inscribed "Malaya

Kunstler Fid. in H. B. C. 4-8-83. Sumatra Orchid. " The analy»

flowers in a pocket attached to the drawing.

Fig. 1, dorsal, and 2, lateral sepals; 3, petal
; 4, tidt new of column and lip; «, front view of lip; 6, aatherj 7

polliniam —all enlarged.

Roy. Bot. Gard. Cal
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PLATE 63.

Sarcochilus (Pteroceras) brachyglottis, Hook f.

S. brachyglottis; caule brevi, foliis clecurvis elongato-oblanceolatis apice acuminata

integris v. bicuspidatis, scapo brevi paucifloro, floribus albis, sepalis lanceolatis acutis

dorso infra apicem corniculato, petalis oblongo-obovatis obtusis, labello parvo sessili a latere

valde compresso subcuneato truncato obtuso 2-lobo, lobo superiore apicem labelli efficiente

inferiore in saccum v. calcar producto, colunma brevi crassa, rostello erecto. Hook. f.

FL Brit. Ind. vi. 34.

Hab.—Perak, King'9 Collector.

Stem rather slender. Leaves not crowded, 4—8 by 1—1J in., pale green, keeled beneath,

contracted at the base almost into a petiole. Scape 1 in., rather stout, green
;
bracts

minute, broad, persistent; pedicels with ovary \ in.; flowers \ in. diam. Sepals

and petals faintly tinged with pink. Lip not half the length of the sepals, inserted by a

narrow base to the base of the column, very much compressed laterally, nearly as deep

as long, hollow, with a narrow slit along the top, produced into a rounded boss or spur

below the solid obtuse tip. Column with the clinandrium almost dorsal, and the

rostellum (at length 2-fid.) hence suberect. Anther depressed, beaked; pollinia globose,,

strap narrow, gland not large.

A Tery well marked species both in habit, leaf, and flowers. Described from the drawing and detached

flowers accompanying it. It was made from a specimen sent by Kunstler to the Calcutta Botanic

Garden, which flowered there, 7th October 1884.

Tig. 1, flower; 2, column and lip; 3, column and lip seen from above; 4, vertical section of lip; 5, side view of

column and anther'; 6, front view of column ; 7 and 8, anther ; 9, pollinia -.—all enlarged.

PLATE 64.

Sarcochilus aureus, Hook. f.

S. aureus] caule brevi robusto superne folioso, foliis patentibus lineari-oblongis v.

lorifornribus crasse coriaciis 2-fidis, pedunculis plurimis infra-foliaceis foliis brevioribus

robustis paucifloris, iloribus magnis aureis, sepalis basi columnse insertis oblongo-lanceolatis

acuminatis petalisque angustioribus conniventibus, labello parvo a latere compresso longe

unguiculato, ungue stipitiforme striata apicem versus carunculata, hypochilii crassiusculi

lobis lateralibus erectis cuneato-falcatis obovatisve, disco carunculato sacco subdidymo

instructo, epichilio parvo erecto 2-lobo, sacco hypoehilo quasi imposito. Hook f. FL Brit.

Ind. vi. 35.

Hab.—Perak, King's Collector.

Stem 3—5 in., as thick as the little finger, clothed with the short, compressed pale

green fleshy leaf-sheaths, and rooting. Leaves 4—10 by 1J—2 in., keeled, rigid, pale

green, broadly sessile on the sheaths, narrowed to the acute terminal lobes. Scapes from

the lower part of the stem below the leaves, from the old but still green lower sheaths.

2—7 in. long, rather thickened in the rachis, green with scattered short, green, ovate-acute

bracts; pedicel with ovary £—f in. Sepals 1 in., concave; petals nearly as long or
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shorter, flat. Lip § as long as the sepals, with the claw nearly t

and about as long as the side arms, margined with red,

insertion of the claw to the globose sac or spur, abow which is

midlobe or epichil. Column short, rostellum very ihort,

beaked; pollinia globose; strap subspathulate, gland narrow.

There are several drawings of this beautiful species in the CUootl
that had flowered in the Royal Garden. Bat none are mUmui
especially. I have seen no specimens except 6ome detached flowers in a pocket

here reproduced ; as to which it is difficult to wholly

I think the latter are in the main accurate. Tii- i Portion of t

great that I think it better to withhold any further attempt ii on

further than to observe that in Fig. 2 the circular markings at Dm

and the terminal globose body, the spur, over whieh rises the ipii-hil. Tbi

a plant that flowered in the Calcutta Garden in May 1888.

Fig. 1, side view of flower; 2, ditto with sepals and petals displaced; 3, 4 and 6. anther

Sakcochilus CLADOST

S. cladostachysy caule brcvi robrobotl

pednnculis 2—3 infrafoliaceis foliis multotics

majusculis albidis, labello purpureo picto, wpali

acuminatis, labello sepalis breviore BOgOito B 1

stipitiforme, hypochilii lobis lateralibus oblong

imposito lobis quadratis retusis calcare globoso,

quadratis intermedio globoso). Hook. f. FL Bn

Hab.—Pekak (Ie. ScortecJwv). Malaya. Km

Stem about an inch long, as thick as the little finger. Leaves 0—12 by 1J—2 in., recurved

or pendulous, pale green, flat, keeled. .
<•< flexuOUi, nearly nak. !,

thickened upward to the obtuse tip; bracts ovate, a.m. ; pediod Witt ..vary \ inch;

flowers 1J inch diam., not quite white, rather cream-coloim-l. perianth V**""1^ but not

widely, the segments narrow, very finely acuminate. Zyftbont i Sorter than ::.

slightly incurved; claws spotted with purple, as u the ipur (or Dttdlobe ot tin- epichil);

lobes of the hypochil pale purple. Column rather ihort, rottoUnm tartly beaked; anther

acute in front; pollinia globose.

Described from the drawing, for I have seen no specimens. It is evidently closely allied to flf. «rrm,

, ,.
ft much leos robust plant, with less rigid leaves, much shorter clavellate peduncles, narrower

Irlv white sepals and petals, with very finely acuminate tips. The structure of the Up is the same, but

. ./
the epichii i9 developed into two erect lobes. The drawing bears the inscription "Malaya

H H. Kunstler, Fid. Aug. 1887, flowers lasted only two days. Again May 1888, fig., again only two

days. Oh King."

Fi I, flower; 2, the same, with sepals and petals remored
; 3, lip; 4 aad 6. anther; 6, pollinia r-WJ of *4

natural size.

Akk Roy. Bot. Gabd. Calc, Vol. V.
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PLATE 66.

Sarcochilus Berkleyi, Reichb. f.

S. Berkleyi; caule brevi, foliis loriformibus 2-lobis pendulis, pedunculo brevi,

racemo elongato multifloro pendulo v. decurvo, bracteis minutis, floribus albis, sepalis

lateralibus ovato-rotundatis basi lata columnse pedis decurrentibus, dorsali minore, petalis

late obovatis, labello sepalis longiore breviter unguiculato a latere compresso, hypochilio

in calcar compressum clavellatum antice producto, basi 2-brachiato brachiis erectis falcatis

obtusis, epichilii lobulis 2 dentiformibus calcari impositis. Book. f. FL Brit Ind. vi. 37.

Thrixspermum Berkleyi, Reichb. f. in Gard. Chron. 1882, i. 557.

Hab.—Nicobar Isds., Berkeley.

Stem 1—2 in., as thick as a goose-quill. Leaves 6—9 by 1—1J in., narrowed from

above the middle to the base, rather flaccid, narrowed also at the obtusely unequally

2-lobed point. Peduncle short, compressed; raceme 4—6 in.; bracts minute, broad,

membranous; pedicel with ovary 1

—

\\ in., sigmoidly ascending; flowers horizontal,

about 1 in. from the tip of the lip to that of the dorsal sepal, all white or cream-coloured,

or with purple markings on the lip; sepals and petals hardly spreading, corfcave. Column

rather long, rostellum at length bicuspidate; anther broad, depressed; pollinia 2, globose,

strap short broad; gland orbicular. Capsule 5 in. long, narrow, curved.

The drawing of which Plate 66 is a reproduction is inscribed "Said to be from the Andamans, fld.

H. B. C, 14th October 1886, (x. King." It is more probably from the Nicobars, whence Colonel Berkeley's

specimens no doubt came, but it may inhabit both localities.

Figs. 1 and 2, flowers ; 3, column and lip :

—

all of the natural size.

PLATE 67.

Sarcochilus hirsutus, Rook. f.

S. hirsutus ; caule brevi, foliis loratis 2-lobis infra medium ad basin angustatis,

vaginis brevissimis, pedunculis brevibus cum bracteis floribusque hirsutis, floribus fulvis

v. aureis rubro-fasciatis, sepalis lateralibus ovato-oblongis obtusis basi lata columnar
pedis elongati decurrentibus, dorso infra apicem corniculatis, petalis oblongo-obovatis

obtusis, labello breviter unguiculato, epichilio in calcar elongato-conicum antice

producto et basin versus subtus gibbo, lobis lateralibus falcatis acutis apicibus oblique

truncatis et serrulatis, disco inter lobos squamis lamellisve 2 transversis instructo

quarum portica lata truncata et dentata inter lobos hypochilii interposita, antica

(epichilio ?) multo minore (postico antiposita). Hook. f. FL Brit. Ind. vi., 38.

Hab.—Perak, Kunstler.

Stem short, stout. Leaves 4—8 by 1—\\ in., flat, keeled, pale green, apparently
flaccid and probably drooping. Peduncles from the old sheaths, 1—

1-J- in. long, stout, green,
suberect, 4—8 fld; bracts rather large, broadly ovate, green; pedicel with ovary a in. •

flowers subglobose, f in. diam. if expanded. Sepals apiculate behind the rounded ^pex^
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and petals many-nerved. Lip about as long as the sepals; claw dilating into I
cup-shaped spur, in front of which are the erect, wing-Eke lobei Of arms of the
hypochil, which is produced beyond them into a broad projecting spur with a sulmlate
point; between the lobes of the hypochil is a shorter erect faumne nn mbranuus
plate, truncate, notched in the middle and toothed, and in front of that again is a much
smaller one which I have assumed to be a very rudimentary epichil, but this is

little better than a guess.

Described from the drawing, and a very few detached flowers in a very bad state contains! in

an attached pocket. The analysis of the Up of the latter was most difficult, and, though
with extreme care, I cannot vouch for its perfect accuracy. The fact is that tli-

as usually disposed in orchids, are so deformed and mixed up, as it were, in this n I

preceding Sarcochili that it is very difficult from dried specimens or the analyses of native artUts to

pronounce on their nature and relations.

Fig. 1, flower with a sepal and a petal removed; 2, dorsal sepal ; 3, pH.al ; 4. front. mil I.

6, front, and 7, side view of column and anther; 8, anther; 9, polliniuni ;—all <

PLATE 68.

Vanda (Cristate) pitmila, Hook. J.

V. purnih) caulibus brevibus, foliis loriformibus rccurvis coneavis aploe 2*lobil

lobo altero prsemorso altero rotundato, pedunculo brevi panoifloro, floribua primulinis

v. albis, sepalis lateralibus ovatis v. lineari-oblongis acutis incurvis, dotaall BOguatiofe

petalis linearibus acutis, labelli purpurei v. ruhro picti, lobifl lateraHbm <»l>lni)<:is v.

rotundatis, terminali late ovato obtuso, calcare conico lobo tarminali Bqmlongo. Hook,

f. FL Brit Ind. vi. 53. V. cristata, var. LindL FoL Orchid. Vanda p. 10.

Hab.— Sikkim and Bhotan Himalaya, alt. 2,000 ft.

Stems 1—2 in., tufted, stout. Leaves 3—/5 in., pale, bright green. Peduncle from near

the base of the stem, 1—2 in., rather flexuous, with one or two ovate acute bracts;

floral bracts similar, | in. long; pedicel with ovary 1— 1£ in. Sepals § in. long;

petals rather shorter. Lip ± shorter than the sepals, rather fleshy. Column very-

short
;

pollinia small, globose, strap short, gland large.

A very distinot species belonging to the small group with V. criztaia. LindL and V. alpina, Lindl.

It is smaller than either, with the lip of the latter, but furnished with a long conical spur which at

once distinguishes it. As with those species, the flowers resemble in their incurved sepals and petals

the genus Luisia, to which indeed Lindley referred V. alpina, but their habit in totally different. The

form of the flowers is not well given in Plate 68, but is admirably well rendered in a drawing

of the same plant in the Cathcart collection of SiUdm orchids at Kew, in which the flowers are

represented as white and the lip as marked with purple, not the bright red here depioted.

The Calcutta drawing is inscribed " Vanda cristata, LindL, var. £, grown at Mungpo,

Darjeeling, 1888. Brought from Bhotan, 1887 ;
said to grow at 2,000 ft."

Fe 1 flower with the lateral sepals removed; 2, flower with the sepals and petals displaced and lip removed;

3, side and 4, front view of lip; 5 and 6, anther; 7 and 8, pollinia :-all except figs. 3 and 4 enlarged.
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PLATE 69.

Saccolabium {Micranthce) inconspicuum, Hook. f.

S. inconsipcuum) caulibus intricatim coespitosis teretibus ramosis, foliis 2—3-pollicaribus

funciformibus teretibus obtusis, floribus parvis pallidis breviter pedicellatis pedunculo

perbrevi fasciculatis, sepalis petalisque late ovatis v. ovato-oblongis apicibus recurvis

subacutis, labelli hypochilio hemispherico marginibus integerrimi, epicbilio margine

hypochilii sessili triangulari-ovato retuso v. emarginato ? inconspicuo. Hook. f. Fl. Brit.

Ind. vi. 56. Cymbidium inconspicuum, Wall. mss.

Hab.—Assam, Jenkins (Ic. in Herb. Calcutt).

gtms 6—8 in., as thick as a duck's quill, terete, flexuous, red-brown, striate, rooting

at the base only, probably forming pendulous interlaced tufts; internodes about ^ in. Leaves

about as thick as the stems, straight or slightly curved, dark green. Flowers J in. diam.,

in almost sessile supra-axillary tufts of 6—8
;
pedicel with ovary |—J in., curved. Sepals

and petals greenish white. Lip large for the size of the flower, with a cup-shaped truly

hemispheric hypochil, apparently fleshy, with no indication of lateral lobes, green,

purplish at the base, margins slightly everted; epichil greenish white, as broad as the

hypochil, flat, without ridges, warts, or nerves. Column very stout indeed, purple, clinan-

drium quite entire; anther broad, flattish, 2-celled, golden yellow; pollinia globose;

strap short, rather slender, gland ovate.

A remarkable species, quite unlike any other, of "which there is an excellent drawing (reproduced

here) in the Calcutta Herbarium, executed under Wallich's superintendence, but of which I can find no

specimen in his Herbarium, nor have I seen it in any other. The specimen figured is only a portion of

that in the original. In the shape of the lip, and especially the hemispheric hypochil, it precisely

acoords with thst of the section Calceolaria, but it resembles in habit no species of that group in

foliage and inflorescence, and further differs in the perfectly smooth epichil. The same characters

remove it from the section Acampe. In the Flora of British India I doubtfully referred it to Saccolabium
;

and after reviewing the Cymlidiem, I see no possibility of referring it to any other genus.

The drawing is inscribed in Wallich's handwriting, " 90 Cymbidium inconspicuum, Wall., Capt.

Jenkins, from Lower Assam."

Fig. 1, flower ; 2, the same with the sepals and petals displaced ; 3 and 4, anther ; 6 pollinium :—all

PLATE 70.

Saccolabium {Micranthce) gemmatum, Lindi.

S. gemmatum
;
caule elongato flexuoso folioso, foliis linearibus decurvatis semiteretibus

apicibus 2—3 dentatis, racemis elongatis gracillimis paniculatim ramosis multifloris, flori-

bus minutis amethystinis v. albis purpureo pictis secus ramos paniculae sessilibus iisque

parallelis fere clausis, sepalis ovato-oblongis obtusis concavis papillosis, petalis obovatis.

labello oblongo v. obovato-oblongo subcymbiforme carnoso crenulato, lobis lateralibus

obscuris, calcare sepalis sequilongo cylindrico obtuso. Lindl. in Bot. Reg. 1838, Misc. 50;
Walp. Ann. vi. 885; Hook. f. Fl. Brit. Ind. vi. 55 (errore gemminatum).
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Hab.—Sikkim and Bhotan Himalaya, alt. 3-0 000 feet Kiusia and Jnr
alt. 2—4,000 feet, common.

Stems 6—12 in. or more, rooting at the base, strongly decor*
fleshy, very variable in breadth, from terete and deeply ifanm flk ,1 |

always recurved. Peduncle slender, 2—4 in., terete, green; branches of panicle
tiliform, flexuous, green with ovate acute bracts at the Forkl
remote, quite sessile and parallel to the rachis; bracts broadly oval
the short deeply grooved ovary with alternate green and red ribs. 6

purple or tipped with white; petals purple, £y white, ral

very variable in shape, sometimes Irngoiform, nearly ilat.

blade white; spur variable in length, pup]
the ovary, at others shorter and conic. (

subulate processes. Anther broadly ovate; pollinia globotej strap

gland large. Capsule sub-sessile, J—i in. long, oblong, curved.

The drawing was made by myself in Sikkim, 2nd August 1848. In ia

collection of drawings, the sepals are of a very pale rose purple.

Fig. 1, side view of flower; 2, ovary and lip; 3, lip; 4, top of ovary and column; 6 au<l 6,

enlarged.

PLATE 71.

Saccolabidm (Micranthcc) nnaviamm. Hook. f.

caulibus fasciculatis flcxuosis, foliif lineaiiboi 1
>

.

lanceolatis canaliculatis oblique bidentatis, floribus nrinnta in racemum parrnm pube

ulum breviter pedunculatum confertis, sepalis latcralibus late orato-oblongii inbacnl

1-nerviis, dorsali multo minore obtuso obovato, petalifl lanccolat

supero sepalis multoties longiore in comu incurvum oompreasum aoutom I

lobos producto, disco carnoso, iobis lateralibus rotundatis, terminal] minuto ungu

forme lateralibus apposito. Book, /. Fl. Brit. lnd. vi. 57 ct m Jhoh. 1 .. / .

Hab.—Penang, on the Sonkey river, ' Kwufkr [m Jl .

Stems 4-5 in., apparently tufted, as thick as a crow-quill, mtcmodcs J h

leaves 2|-4 by i in., spreading, curved, keeled, tip usually acutely notched i

it were on one side, bright green. Racemes with the very short peduncle 1

fruiting decurved; bracts subulate; flowers subscs>ile
r },

in. from the d<

to the tip of the lip, pale yellow or whitish with a few Bpecku of red. Later,

sepals very oblique, dorsal obovate-oblong rounded at the tip.

smaller than the sepals. Lip erect, much larger than the rest of the flower, formin

a compressed or angled more or less infiati tte bom with the orifii

and 3 small lobes close under the column.

rostellum inconspicuous; anther hemispheric; pollima globose; strap rather lonj

dilated upwards, gland minute. Capsules £ in. long, sessile, oblong, crowded, reflexe
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A very peculiar little species, from the minute reversed erect flowers, and minute

lobes of the lip. The analyses were made by me from dried Penang specimens, and

they are, I hope, fairly accurate.

The drawing of the whole plant is from Perak specimens sent by Kunstler which "flowered in

the Bl. Bot. Garden, Calcutta, 14-7-81."

Fig. 1, flower ; 2, dorsal and 3, lateral sepals ; 4, petal ; 6, ovary, lip and column ; 6, column and upper part of

lip ; 7, column ; 8, anther including pollinia ; 9, rostellum ; 10 pollinia ;—all greatly enlarged.

PLATE 72.

Saccolabium (Micranthce) lanatum, Hook, f.

S. lanatum\ caule brevi robusto, foliis lineari-oblongis v. breviter loriformibus

obtuse 2-lobis profunde canaliculatis crasse coriaceis, pedunculo foliis longiore et spica

elongata densiflora pendula tomentosis v. lanatis, bracteis magnis imbricatis ovatis

acuminatis flores velantibus caducis, sepalis lateralibus late ovatis, dorsali elliptico-

oblongo, petalis obovato-oblongis, labello basi saccato sepalis paullo longiore lobis

lateralibus triangulari-ovatis integris v. unidentatis terminali ovato 2-cuspidato, disco

callo pubescente instructo. Hook. f. Fl. Brit. Ind. vi. b'O. Cleisostoma lanatum, Lindl.

in Journ. Hort. Soc. iv. 264 ; Walp. Ann. vi. 889.

Hab.—Tenassekim; at Moulmein, Parish, Scott

Stem 1—2 in., as stout as a swan's quill. Leaves 3—4 by 1—1| in., distichous,

spreading, dark green, lobes equal rounded, sinus acute. Peduncle 3—6 in., flexuous.

pale green, simple or branched; sheaths tubular, appressed; spike 4—7 in. long, young,

clothed with densely imbricating long-pointed pale green tomentose bracts that com
pletely conceal the flowers, and are very caducous ; flowers £ in. diam., pale green,

striped with dull purple. Sepals pubescent, tips of lateral compressed and almost

winged at the back; petals ciliate. Lip with the side-lobes ciliate and usually

notched on the lower margin; tips of mid-lobe divaricate and recurved; sac

hemispheric with a pubescent ridge encircling the mouth within ; the pubescent callus

of the disc descending into the sac for a short way. Column not long, compressed

upwards laterally; rostellum not prominent. Anther nearly flat, membranous, lanceolate

from a broad 2-lobed base; pollinia small, globose, seated one in the terminal sinus

of each arm of the long forked strap, which is dilated upward from a very

slender base, and then forks, each arm being flat and broader than its pollinium;

gland small, oblong or ovate-lanceolate.

A very remarkable plant, not satisfactorily referable to any genus, though, as it appears to me,

technically a Saccolabium. The woolly peduncle and spike and the large deciduous bracts concealing

the flowers are unlike any of its congeners or their allies. Lindley placed it in Cleisostoma, to

which genus it seems allied in the pubescent ring encircling the mouth of the sac of the lip, but

I find no trace of the callus or sac uuderneath the column which is characteristic of Cleisostoma.

The forked strap of the pollinia is very singular. The drawing here reproduced is inscribed "Burma,
Mr. Scott, June 1861."

fig. 1, flower; 2, side view o£ column and lip; 3, section of lip; 4 and 5, anther; 6 pollinia :—a 11 en larged.
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PLATE ;.j

Saccolabiom (Distichophylla)

S. distichum; caulibus elongatis gracilibus p<

distichis elliptico-lanceolatis 2—3-cuspidatis, pedun
brevioribus, floribus flavis subsessilibus, sepal is pc

obtusis, labello sacciforme, lobis lateralibus br<

semicirculari carnosulo basi callo didymo instruc

36; Reichb. f. Ottia Hamburg 43; Hook. f. 77. Bt

Hab.—Sikkim Himalaya, alt. 6—8,000 ft. K
pore, alt. 6—9,000 ft., Watt.

Stems 4—8 in., soft, filiform when dry, rool

base and tufted. Leaven above 1 in., Monilo, dee

speckled with brown. Peduncles rarely as Long

bracts minute; flowers about } in. diam., gzei

purple. Sepals and petals spreading, tips rovndfl

base of sac rounded, surface perfectly smooth witlm

very short; rostellum short; anther OYate-lanoa

gland large, oblong. Capsules § in., fusiform.

The drawing reproduced here is inscribed "Sikkim

analyses are my own from dried

Fig. 1, flower ; 2, lip ; 3, section of lip ; 4, front, and 5,

Saccolabium {Distkhophylli) TH

S. ienuicaule; caulibus elongatis gracilibus pendulis I

distichis linearibus v. lineari-lanceolatis obtusis, floribus tubercolifl folio Op]

solitariis paucisve parvis flavis, sepalis lateralibus oblique oratu

brevioribus ovatis acutis, labello basi in calcar gibboso-clavatum §ubincurvxim pn

lobis lateralibus erectis ovatis acutis terminali paaHo longiore oblongo incorvo

truncato 2-cuspidato dente interjecto. Hook./. PL Brit. Ind. vi. 84.

Hab,-Penang; on West Hill, Curtis. PBRAK, £

Stem 6—8 in, as thick as a crow-quill, simple or branched, rooting at the has

green, deeply grooved. Leaves 3-4 in. by J—i in., channelled and k

bright green. Flowers } in. diam., yellow or yellow-green ;
bracts microscopic; ovar

short; sepals 3-nerved, dorsal as large as the lateral; petals 1 -nerved. /

sepals' side-lobes sparingly irregularly obtusely toothed, mid-lobe rather longer; gpu

a ring of hairs at the constriction within, but no callus. Column short; roi

projecting styliform. Anther membranous, almost flat, acuminate; pollinia small, rei

strap broad with a dilated subreniform top, gland small.

Ann. Eoy. Bot. Gakd. Calc., Vol. V.

.
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Except in habit of growth, which approaches that of 8. distichum, this is not nearly allied to any

other species of the genus. The solitary or fascicled flower, sessile on leaf-opposed brown tubercles of the

* ™ «1»'A}i flrfi covered with microscopic bracts, is very peculiar,
stem, which are cornea witn P

16-7-84." The analyses 1-3 are on the
The drawing is inscribed "no label sent, n. -D. v., ± j

drawing; those marked Al to A4 are by Miss Smith at Kew under my eye from Penang specimens.

Fiff 1 flower, with the sepals and petals displaced and lip removed; 2, lip seen from above and 3 from

the fide. aJ flower; A2, coLn, and lip ; A3, section of lip; M. * -en from abote «ll^ «***

PLATE 75.

Saccolabium (Speciosae) tbichbomum, Beichb. f.

S trichromum; caule elongate rotmsto, foliis elongatis loriforrnibus 2-lobis lobis

rotundatis racemis supra-axillaribus foliis multoties longioribus breviter pedim-

culatis multi-secundi-floris, floribus albis roseo maculatis, sepalis hneari-oblongis

acutis petalis latioribus, labello cornuforme sepalis duplo longiore cylmclraeeo incurvo

apice'rotundato, lobis lateralibus brevibus rotundatis terminalx parvo basi ore mcluso

callo uncinate instructo. IUichb. f. in Eamb. Gartenzeit, 1859, 51 et Xen. Orchid

119, t. 139; Hook. /. FL Brit Inch vi. 65. S. pallens, Lindl (non Cathcart), in

Journ. Linn. Soc. iii. 35.

Hab.-Sikkim Himalaya (Ic. Cathcart). Bhotan and Assam (Ic. in Herb. Calcutta).

Stem 1-3 feet, as thick as a swan's quill, rooting at the base only, cylindric

and clothed with sheaths below, leafy (and flattened?) above; internodes 1 in. Leaves

7—10 by 2—1 in-, spreading, flat, deeply channelled, bright green. Racemes with the

rather stout ascending terete green peduncle 3-5 in.; bracts very small, ovate, brown;

pedicels slender, with the ovary f in., usually sigmoid, all curving to one side; flowers

2 in. long. Sepal* and petals | in. long, spreading, white or cream-coloured with pink

midrib. Lip white or yellowish, spotted or blotched with pink. Column (rather rostellum)

small. Anther flat, acute
;

pollinia globose, strap slender
;
gland small lanceolate.

A very distinct species of the section which I have called Speciosce, to which belong the well-

known 8. ampullaceum (Aerides ampulkceum, Koxb.) and S. curvifoUum, Lindl. [8. rubrum, Lindl.),

from both of which it is at once distinguished hy the small lax-fid. one-sided raceme and curved

The plate is a reproduction of a portion of a full-sized drawing in the Cathcart collection at

Kew. Of the figures, that of the section of the lip represents the gland as misplaced ; it should be within

the month of the lip below the base of the midlobe, as badly represented at figure 8. Lindley by an

oversight attributed the opecific name of pallens to Mr. Cathcart, who never attempted to name a

plant.

Figure 1, side view; 2, back view, and 3, front view of flower; 4, flower with the dorsal sepal removed;

5, side and 7, front view ot lip; 6, lip cut open :—all of the natural size: 8, mouth of lip; 9, anther;

10, pollinia -.--all enlarged.

PLATE 76.

Sakcanthus appendiculatus, Hook. f.

8. appendiculatus ; caulibus elongatis teretibus, foliis elongatis teretibus obtusis,

pedunculo elongato, racemo terminale brevi paucifloro pendulo, sepalis oblongo-bbovatis
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patalisque paullo augustioribus, labelli calcare ii

loculari lobis parvis, lateralibus rotunda- -

Fl. Brit. Ind. vi. 67. S. teretifolius. 7,

Lindl.). Aerides appendicular, Wail. Cut. n. fal$

Hab.—Burmah; Tavoy, Wallick\ Moulmedt (

Assam, Simons (Ic. in Herb. Calcutta).

Stems 6—12 in., from a branching i

quill, curbed or flexuous, dark gn
very long, stout roots. Leaves 3—5 in., M
towards the base. Pedunvk supra-axillarv, 8—10 in..

a few short brown sheaths; raceme 2 in,,

very short, with the ovary $ in. long; flowen I

spreading, subacute, yellowish, with fthiee broad ra

outwards. Lip rather shorter than the l

red; lobes pink, nearly triangular in outline, M bra
the midlobe as from the latter to the b

base; spur with "a transverse septum t

In the Flora of British India I hi

having flowers £ in. diam., with yellow

the spur with a longitudinal septum, u
Khasian p^ant here figured may 1».» sj-

the species. The latter will be figured in th

Figure 1, flower; 2, ovary, column aud lip; 8, tlie same with •(

enlarged.

S. secundus; caulibus elongatis graci]

ensiformibus-lanceolatisve longe acuminat

laxifloris foliis multo brevioribus, floribus

oblongis petalisque obtusis, label)

alibus dentiforraibus terminali panro oval

Pi. Asial. t. 336; Hook. f. Ft. Brit h
cat. n. 7321, partim (non Gen. «

Hab.—Upper Assam, Griffith ;
DuPHL

Wallich.

Stem 8—18 in., about as thick as a
(

base, leafy above. Leaves 4—7 by |— I

channelled, 5-nerved, bright green, obscu:

below the very slender subulate apex.

bracts minute; pedicel with ovary } in.,

petals subequal, widely spreading, dull

diffused band, and sometimes margined.

Ann. Koy. Bot. Gakd. Calc, Vol. V.
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spur slightly incurved, with a very large 2-lobed compressed caruncle under the column

within, and a vertical plate descending from the base of the midlobe to below the

middle of the spur, dividing the base of the latter into two parallel cells ; the upper

part of this plate fits into the cleft of the 2-lobed caruncle. Column very stout,

rostellum subulate. Anther broad, flat, suddenly contracted in front into a long subu-

late beak; pollinia large, globose, cleft; strap slender, gland minute. Capsule J—fin.

ellipsoid or oblong, ribs not prominent.

A little known plant, referred to by Lindley in his paper on Indian orchids in the Journal of

the Linnsean Society (iii, 39) under 8. peninsularis as possibly that plant ; to which it is indeed closely

allied, but S. peniusularis differs in the ribbed stem and much smaller flowers.

The drawing here reproduced is inscribed " Sarcanthus oxypyhllus, Wall." in Wallich's hand-

writing; to which is added " Du^hla Hills, Mr. Lister, fld. June 1875."

Fig. 1, flower; 2, column and lip; 3, section of lip; 4, anther; 6, pollinia :—aJZ enlarged.

Sarcanthus insectifer, Reichb. /.

S. insectifer] caule robusto compresso elongato radicante folioso, foliis brevibus dis-

tichis oblongis 2-lobis crasse coriaceis amplexicaulibus, spicis subsessilibus brevibus

paucinoris sepalis late oblongis petalisque obovato-oblongis obtusis patentibus rubro

stria tis, labelli calcare brevi conico-infundibulari, lobis lateralibus brevissimis rotundatis,

terndnali triangulari-ovato carnoso roseo, columna brevissima apice 2-aristata aristis recur-

vis. Reichb. f. in Bot. Ze.it. 1857, 159; Hook. f. Ft. Brit. Ind. vi. 68.

Hab.—Behar, J. D. H. Cachar, Mann. Chittagong (Ic. in. Hort. Calcutta).

Tenasserim, Parish.

Stem scandent, as thick as a swan's quill or less, green. Leaves i~lj by J—

J

in., many and sometimes almost imbricating, deeply channelled, nerveless, terminal

lobes unequal with sometimes an interposed mucro. Spikes \ in., subsessile ; bracts

minute, deciduous ;
ovary short ; flowers | in. diam. Sepals and petals greenish yellow,

with red stripes. Lip rather longer than the sepals; terminal lobe as long and as

broad as the spur, bright rose-coloured or purplish, sometimes margined with white ; spur

with a large 2-fid callus below the column within, semiseptate by a plate descending
from the base of the midlobe. Column very stout, clinandriuui horizontal or reclinate,

with the two awns from the sides of the column in front arched over it; rostellum
obscure. Anther flat, subquadrate, truncate or broadly retuse in front

;
pollinia large,

globose ; strap very short and broad
;

gland transverse.

A remarkable and exceptionally bright-flowered species, of which I have seen several drawings
displaying a good deal of variation in the colour of the flowers. That here reproduced (for the
original is a full-sized folio) is inscribed "Saecolab. carinatum, Hot Springs near Hatgur and
Seetakoond Hill"—the latter is one of the Chittagong Hills.

Fig. 1, side and 2, front Tie* ox flower
; 3, column; 4 and 5, anther; 6, pollinia.
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PLATE 79.

Sarcanthus pallidus, LinJL

^

S. pallidus- caule valde robusto, foliis elougatis late lorilormiboi ime.maliter %
lobis, panicula ramosa effusa longe pedunculate, rami's patentibus mnlti4axifloril
petalisque oblongis obtusis rubro-purpureo striatic labeffi camosi albi ealeareV
draceo incurvo subtruncato, lobis lateralibus brevissimis truneatig fceaninafi bfl
incurvo apice rostrato. Lindl in Bot. Reg., 1840,
Hook. f. Fl. Brit. Ind. vi. 68. S. tricolor, RMh. f. U RnpUmNa ii". 21
racemiferum, Lindl Gen. and Sp. Orchid., 224. Aeridea raosmiferum, HW/. mss.

Hab.—Eastern Nepal, alt. 4,000 ft. J. D. II. BeoTAJ and the Khasia Hills, alt.

4—6,000 ft., Wallich. Burma, Berkeley.

Stem very short, as thick as the thumb, leafy to the bale; rooti as thick M a

goose-quill. Leaves 10—14 by 1|—2 in., spreading and recurred, thi

deeply channelled, dark green, terminal lobes rounded; iheathi short, open. Panicle

with peduncle 2—3 ft., nodding; branches spreading, 2—8 in. long, dander,

laxly many-fld.; bracts at the forks and floral very small, OTti

subulate, persistent; pedicels with ovary spreading, | in.; flowers aboui | in. diam.,

fleshy, dark or pale reddish-purple with a median broad pale band.

thick walls, septate and 2-celled longitudinally below the middle, and with I

fid. caruncle below the column nearly dosing the mouth. Column wry short and

stout, rostellum obscure; anther broadly ovate, acuminate, Hat; pollinia large, oh

globose, cleft; strap slender, dilated above, gland small. Capsule *
j H . ellipsoid or

clavate.

One of the largest species of the genus.

The drawing from which the plate is taken is inscribed "Mr. Gibson's Churra collection. Sarean-

thus affinis, Wall. (Yanda paniculata Br.?)" in Wallich's handwriting.

Fig. 1, flower; 2, section through flower; 3 and 4, anther; 4, pollinia :—a 11 enlarged.

PLATE 80.

Cleisostoma andamanicum, Hook. f.

C. andamanicum; caule crasso elongato, foliis loriformibus coriaoeii 2-lobis, pednncnlo

elongato, floribus parvis racemosis, racemis spiciformibus ramos panicdsB laxflB

terminantibus viridi-flavescentibus brunneo suffosis, sepalifl petalisque late obovaio-oblongig,

obtusis, labello sacciforme cylindraceo lobis lateralibus truncatis, terminali brevigaimo

erecto. Rook. f. FL Brit. Ind. vi. 71.

Hab.—South Andaman Isld., Kurz.

Stem as thick as a goose-quill, rooting, green; internodes 1-1 J in. Leaves 4—6 by

i 3
in< spreading and recurved, channelled ; terminal lobes unequal, rounded. Peduncle

"

2

f

4

foliar 5—7 in- rather rigid, green, speckled with red
;
sheaths short annular

;
branches

about 1 in. long; racemes (or spikes) 1— If in., ovoid, many-fld.; bracts small, ovate;
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pedicels with ovary J in., flower | in. diam. Sepals and petals widely spreading,

thick, greenish yellow, with a broad streaked red purple band within the border, or

the streaks may be replaced by spots. Lip about as long as the sepals, yellow spotted

from the middle to the base of the spur; dorsal callus retuse. Column yery short,

stout ; clinandrium horizontal, angles obtuse ; rostellum short ; anther flat, ovate, acuminate

;

pollinia globose, strap slender, gland medium-sized.

Closely allied to C. latifolmm, Lindl., a common species in the Malayan Peninsula, which differs

in the much "broader leaves, stouter stem and peduncles, smaller flower, and iu having a reniform

c&runcled midlobe of the lip.

The drawing of . C. . andamanicurn is inscribed "Sarcanthus of Andamans No. 1. Introd. 18G7, fid. in

H. B. C, April 1868."

Cleisostoma ramosum, Hook. f.

C. ramosum; caule breve, foliis anguste loriformibus oblique 2-lobis, panicula gracili

erecta breviter pedunculata, ramis paucis paucifloris patentibus, floribus parvis breviter

pedicellatis, sepalis petalisque obovatis obtusis rufo-fuseis albo viridive marginatis, labelli

lobis lateralibus parvis ovatis terminali triangulari-ovato v. rotundato et subtrilobo,

disco basique columnse pubescentibus, calcare uncinato incurvo. HooJc. f. Fl. BriL Ind, vi.

72. Saccolabium ramosum, Lindl. Gen. and Sp. Orchid', 224. S. flexuosum, Lindl. in Journ.

Linn. Soc. iii. 36. Oeceocladus flexuosa, Lindl. in Wall. Cat. n. 7333 et Gen. and Sp.

Orchid. 236. Aerides ramosum, Wall. mss.

Hab.—Sikkim Himalaya, in hot valleys, J. D. H. Lower Bengal, in the Sunderbuns,

Wallich, Clarke. Burma, on the Attran river, Wallich. Moulmein, Parish.

Stem 1—3 in., hardly as thick as a goose-quill. Leaves few, 3—5 by ^—| in., spreading

and recurved, terminal lobes rounded. Peduncle 1—2 in., green; panicle 4—5 in., branches

rather distant, spreading; bracts minute; pedicels with ovary £ in.; flowers about £ in.

diam. Sepals and petals widely spreading. Lip about as long as the sepals, white, flushed

with pink or banded with yellow; spur corniform, acute, mouth hairy, dorsal scale

erect, 2-fid., pubescent; side lobes variable in length and midlobe in form. Column

very short, broad, angles rounded; rostellum very short. Anther short, broad; pollinia

globose, 4 cleft, (2 very small, Clarke)] strap dilated upwards, tip contracted; gland

small. Capsule J inch, fusiform.

An insignificant species, presenting a good deal of variation in the length and breadth of the leaves

colour of the flowers, and form of the lobe3 of the lip, in so far as the analyses of Herbarium specimens

shows. The latter (flowers only) accompanied the drawing which was inscribed "Sarcanthus from Col.

Perreau, in Calcutta, Fid. in H. B. C, 3rd May 1886,

Fig. 1, front, and 2, dorsal view of flower; 3, front view of column and lip; 4, lip; 5, side view of column and lip;

§, the, same with the lip bisected; 7, pollinia:

—

all enlarged,
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Cleisostoma brevipes, Hook. f.

C. brevipes; caule valido elongate folioso bad rulicante, bnij distMhil amfbrinibai
lineari-lanceolatis acutis crasse coriaceis, spiel-

pedunculatis, rachi crassa cylindracca, braeteis parvis acutis,

ovato-oblongis obtusis vittis 2 rubris purpureisv--

falcatis acutis, terminaJi brevi triangulari-hastata apice membl
incrassato, calcare brevi sacciforme.

Hab.—Sikkim Himalaya (Ic. in Herb. Calcutta
\

Sims tufted, 8—12 in., as thick as B |eM and sheathed below,

rooting at the base, leafy above, internodea J--1 in.

the stem, 4—6 by f in., channelled above, stiff, I

almost pungent. Spike 1—1J in., horizontal, green, | in, dianu; ba«al sheaths ..

bracts minute, red-brown; ovary £ in.; flowers |
— | in. dliHL

spreading, subsimilar. Lip longer than the sepals, yellow wii

shining, with a thickened callus at the base of the midlobe, which Bit

mouth of the spur to meet the thick callus at the base of the column,

orifice. Column short, stout, angles rounded. Vol'iiui* suh<piadi

gland large, 2-partite. Capsule 1—U in., fusiform. I riate.

A remarkable species, of which I have examined a fruiting q

Sikkim, and a living flowering plant sent to Kew from l I
somewhat

from the figure here given in the large flowers with mow purple bands on the sepals and petal .

having two awns on the membranous tip of the mi<U

specimen figured, which was inscribed "Sareanthus

Fig. 1, flower; 2, front and 3, side view of column and lip .—all enlarged.

PLATE 83.

Cleisostoma bpicatum, Lindl.

C. spicakm ;
caule crasso elongate ra

pedunculo oppositifolio crasso decurvo, Bpi

ovato-subulatis demum deflexis, sepalis petahs^

vitta media marginibusque aureis, labelh lobifl

ovato carnoso, calcare nmgno basi inflate 44*0. Lmdl m

f. Fl Brit Ind. vi. 72. Sareanthus densiflorus, Par. M B*

xxx. 136. Saccolabium densiflorum, Lindl. in Wall Cat. n.
\

220 et in Hot. Reg., 1838, Misc. 56. Aerides densiflorum,

Hab.-Bhotan {Ic. in Herb. Calcutta). Tenasskrim, Moulm<

Curtis. Pebak, Eunstler. Distrib. Borneo.

Stem variable in thickness, as thick as the mid

specimens, more slender in the Tenasserim and Perak ones, U
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roots very long and stout; internodes green, J*~l in. long. Leaves 4—8 by J—2 in., spreading

and waved, deeply channelled, dark green. Peduncle 1—2 in., stout, green, with broad

ovate obtuse sheaths J in. long, the lowest of which are annular; spike 4—5 in., dense-

fld., glabrous or faintly furfuraceous ; bracts nearly as long as the short ovary ; flowers

J in. broad in Penang specimen, \ in. in the Bhotan drawing. Sepals and petals widely

spreading. Lip about as long as the sepals, yellowish, flushed with red, dorsal callus

erect forked ; spur almost bottle-shaped, the inflated truncate end 2-lobed and each lobe

again faintly lobulate, sometimes transversely septate near the base within. Column

very short and stout, rostellum obscure. Anther flat, ovate, acuminate
;

pollinia

globose ; strap very slender, dilated above
;
gland small.

A very stout species as figured here, remarkable for the bottle-shaped spur of the lip, which

resembles that of Saccolabium buccosum, Eeichb. f. I have some doubts as to whether there may
not be two species included under C. spicatum, and that the Sikkim plant (of which I have seen no
specimen) figured here may be different from the Tenasserim and Penang one, the flowers are so

much larger; allowance, however, must be made for the habitual exaggeration of native artists.

On the other hand, the Sikkim habitat may not be a correct one, the transposition of labels of

garden plants is so frequent and not detectable. The drawing is inscribed " Sarcanthus latifolius,

T. Anders., from B. Gr., 26th April 1866, introd. by S. Jenning3, Esq., from Bhotan. T. Anders."
Another drawing of a plant with narrower leaves is inscribed " From Perak, Kunstler misit, H. B. C.
fld. 23-5-84."

Fig. I, flower with the sepals and petals displaced; 2 and 3, anther; 4, pollinia:—all enlarged.

Cleisostoma uteriferum, Hoolc. f.

C. uteriferum* .acaule, foliis paucis late loriformibus flacddis apice oblique rotundatis
v. 2-fidis margmibus undulatis, pedunculo rachique spicte densiflor^e striato crasso foliis

breviore, bracteis minutis, floribus parvis, sepalis obovato-oblongis petalisque angustioribus
lineari-oblongis flavis basin versus fusco-rubris, marginibus undulatis, labelli ore constricto
lobis lateralibus brevibus truncatis, terminali minuto ovato carnoso, calcare magno globoso
inflato antice sulcato. Hook. f. Ft. Brit. Ind. vi. 74.

Hab.—Perak, Kunstler {in Herb. Calcutt.).

Stem very short, with tufted roots. Leaves pendulous or decurved, flat, rather
pale green, base hardly contracted, tip sometimes obliquely truncate. Spike with
peduncle 3J in.; flowers about J in. diam. ; ovary about £ in. Sepals and petals fleshy.
Lip almost wholly consisting of the globose bottle-like spur with thin walls; it

bears a small callus under the minute caruncled midlobe, and a large erect tongue-like
one below the column. Column very short and stout, rostellum short, protruded. Anther
broad, truncate, crown 2-lobed, 1 -celled

;
pollinia globose, strap elliptic-lanceolate,

narrowed at both ends, gland oblong.

A very well marked species, of which I have seen only dried flowers accompanying the drawing,
which is inscribed " Kunstler e Perak misit., Fl. in H. B. 0., 14-6-84."

6, pomL\-a
d

rS^nt "^ °f fl0Weri 3
'

SeCti<>n °£ "^ *'
C0]UmU^ P°rti0n °

f 8aC °f^ WitK d°rSal CallU8; 5
'
3DtLer J
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PLATE 85.

Cleisostoma Wendlandorum, fieichh. /. ?

C. Wendlandorum
; acaule, foliis elongatis late lorifonnibus oblique

V. pendulis flaccidis, racemo brevi foliis multoties brevioiv nniplid v. emu

pedunculo brevi ramisque validis, floribus minutis flavis, labeQo rul.ro suiVus.

oblongis, petalis obovatis, labelli lobis lateralibofl tafibni ratal
orbicular! v. late ovato-rotundato, calcare sacciforme inflate b

in Otto Sf Dietr. Algem, Gartenzeit, 1856, 219; llouk. f. I

callosum, Reichb. f. in Bonplandia (non Blume). Pomatoctlpt nieatum, I

ex Reichb, f. in Otto and Dietr. Algem. Gartemcit. I c

Hab.—Cachar, Keenan. Tenasserim, ParuK Andaman
I

Stem, or rather leaf-sheaths, sometimes 1—1} in., m broad M die mi<

with brownish markings; roots basal, fascicled. Lcavts — 10 by 1— 1

bright green, flat and faintly channelled above, with a deader keel

or panicle 4—6 in.
;
peduncle and rachis green speckled with brown

j
bractl

about ^ in.; flowers about -fa in. diam., papillose. Up about ai kmgai I

contracted ; spur short, broad, almost truncate, dorsal callus a

that under the midlobe of the lip 2-lobed ; midlobe rough. Column ver)

beaked. Anther broad; pollinia globose; strap narrowly linear, gland

(in Cachar specimen) 1 in., linear-oblong.

If there be not more than one species included under C. *

variable species. There are several drawings in the Kew and I

The figures 1A and IB of the flower and lip are taken from I

Parish, authentically named by Reichenbach.

Fig. 1, flower-bud; 2, flower; 3, the same with the petals and sepals displaced; 4, anther; |,pa

lip laid open:— all enlarged.

PLATE 86.

Cleisostoma Mahkh, Reichb. f.

0. Mannu; caule brevi, foliis breviusculis loratis v. Imeari-oblongi

dimidiato-bilobis crasse coriaceis, pedunculo robusto nmplici v. paroi

breviuscula multiflora, rachi crassa subclavata, bracteis minutis flonto

petalisque obovatis aureis, labelli lobis lateralibus truncal abbreviate tenninali <>

culari-ovato lilacino, calcare brevi sacciforme apice subinflato rotundato, callo infra column

bifido. Reichb. /. in Flora, 1872, 273; Hook. f. Ft. Brit. Ind. vi. 74.

Hab.-Assam, Mann. Sikkim ? (Ic in Herb., Calcutta).

Stem 1—1* in., as thick as a swan's quill, rooting at the base. Leaves few, 3

by S in, striate, very coriaceous, rather narrowed towards the base, produced

one*side into a rounded point, the other side shorter and very «-.
very coriaceous, dark-green ;

sheaths very short. Pedutck about as lo

Ann. Eoy. Bot. Gabd. Calc, Vol. V.

nam

truin-ate.
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green, striate ; bracts minute, ovate, brown ; ovaries about J in.
;

flowers ^—J in. diani-

Sepals flushed with purplish red. Lip about as long as the sepals, yellow except the

midlobe. Column very short and stout. Anther broad, obtuse ; strap rather long, slender,

dilated upwards, gland small.

I have seen no specimens of the plant here figured, or of Reichenbach's C. Mannii, and cannot

hence speak confidently of their identity. As a species it approaches C. Wendlandorum most closely,

but is very much smaller, with shorter strict stiff apparently very coriacious leaves, narrowed towards

the one-sided obtuse tip. The lip is identical with that of the above-mentioned species, except

that the scale or callus below the column is bifid or acutely 2-toothed. It is also closely allied to

C. undulatum, which has a bifid scale, but the leaves are very much shorter, not undulated, the

spur is not globose, and the midlobe of the lip apparently not caruncled.

The drawing here reproduced is inscribed " ? Sikkim fid. Bot. Garden, Calc. March 1875."

Fig. 1, flower ; 2, column aDd lip ; 3, lip seen from above ; 4, anther ; 5, pollinia :—all enlarged.

PLATE 87.

Cleisostoma bicuspidatum, Hook. f.

C. bicuspidatum ; caule brevi, foliis ascendentibus late loriformibus profunde acute

bifidis lobis sapius intus unidentatis, pedunculo gracile e basi caulis ascendente foliis

longiore v. breviore simplici v. parce racemifero, racemis apice decurvis laxe pauci-v.

mufti-floris, floribus majusculis, sepalis petalisque oblongis subacutis flavo-virescentibus

nervo medio roseo, labelli albi roseo picti lobis lateralibus majusculis rotundatis v.

retusis terminali brevi crasso ovato incurvo, calcare sepalis longiore conico-cylindraceo

obtuso, callis ad basin lobi terminalis et infra columnam 2-fidis pubescentibus. Hook. f.

Fl. Brit. Ind. vi. 75.

Hab.—Sikkim Himalaya, near Darjeeling, Anderson (in Herb. Calcutta). Khasia Hills,

alt. 2,000 ft., Mann. Tenasserim, Parish.

Stem stout, 2—3 in., .rooting at the base, clothed with the green gaping sheaths of

the leaves. Leaves rather numerous, distichous, 3—6 by \— 1 in., flat, striate, midrib

slender, bright green, not keeled. Peduncle sometimes 8 in. long, and exceeding the

leaves, green, speckled with red; sheaths short, amplexicaul, brown; bracts minute;

racemes sometimes 6 in. long; pedicel with ovary \ in. ; flowers J—f in. broad. Sepals

and petals spreading or reflexed, 1-nerved, rather membranous. Column short, stout,

rostellum long beaked. Anther flat, lanceolate, beak long or short
;

pollinia globose,

cleft, seated below the rounded apex of the strap, which is rather long and dilated

upwards.

I have vainly endeavoured to identify this apparently rather widely distributed and very distinct

species with any described by Eeichenbach. There are several drawings of it in Herbs. Kew and

Calcutta, presenting a good deal of variety in the flowers, but very uniform in habit and in the

remarkable broadly acutely bifid flat leaves. Of those in the Calcutta Herb., that here reproduced is

inscribed "Parish Orchid, 8-5-66, Fid. 20th July 1869." It has a short anther. Figures Ai, 2, 3 are

from another drawing, marked "Aerides of Moulmein." It has a very long anther. A third drawing,
representing a specimen with narrower leaves and smaller flowers, has a shorter stem with broader sepals
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and petals and a hemispheric midlobe of the lip •
it is inscribed "

T. Anders." The anther of this is intermediate in length between those o:

The figs. Bl and B2 are from Mann's Khasian specimens.

Fig. 1, flower
; 2, the same with the sepals and petals displaced and lip (fi K .

from the specimen figured :—all enlarged. Al, lip ; A2, anther ; AS, pollinia, all

all enlarged. Bl, column and B2, lip laid open; both tnlarged from a Khasian specii

PLATE 88.

HERPYSMA LONtiK \\Y\.\<.

H. hngicaidis, LindL Stem 6—12 in., robust, elongate and

below, then ascending, as thick as a swan's quill or

membranous truncate pubescent sheaths, leafy above. Leaves 2-

•or elliptic, acuminate, narrowed into a short petiole, mamteano

beneath; sheaths appressed to the stem, lower J, upper 1£ :

Raceme or spike terminal, sessile, many-ild. ;
In acts longer than

broadly ovate, obtuse, membranous, palo brown, .striate
j

pi

pubescent ovary \—f in. long, suberect ; flowers \—§ in. long, •

white tipped with red. Sepals puberulous, Bub

forming a hood with the shorter, broader, olr

adnate to the sides of the column, subpaiKlurifonn. reflated Eroi

5-nerved, disk with two flattish calli about the middle and a I

to the rounded tip; spur longer than the blade, rtraight, i

below, striate, longitudinally grooved and infolded at the back, tip rouqded 11

Column short, white, contracted below the broad pol?i

appendages in front; rostellum short, erect at length bifid

linear-oblong, 2-celled; pollinia narrow, tipped with hard

grains flattened. In Wall. Oat n. 7389; et in Dot. By. mt. i. 1618; 9i

Orchid. 506 et in Journ. Linn. Soc. i., 178, 190; Hook./. FL Brit.

Hab.—Eastern subtropical Himalaya ;
Nepal, JVallkh

;
Sikkim, alt. 3-

J.D.H., &c. Khasia Hills, alt. 4,500 ft., Clarke.

There is no inscription on the drawing, which is no doubt from a plant that lowed

Garden, Calcutta.

Fig. 1, side, and 2, front view of flower; 3, flower with one lateral sepal and peUl removed .-all *»i

PLATE 89.

Odontochilus laxceolatus, Dcnth.

O lanceolate; caule pedali flexuoso, folii. 2^-F,lli™ribu * wto-toc.

-. acuminatis, spica breviter pedunculata nmlUflora pob*oert
7 * . J i.:U.. a flnnhnu it nhriS. JlOL'l 1 aUlCl MILfloribus

alibus <

polliniis globoso-ovoideis. Benth. in Gen. I'M

glabrum aequantibus v. excedentibas, florit

Ltinata deatibas 3-6, lobis tenninakbas oblong

t. Gard. Galc, Vol. V.
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O. flavus (errore pro luteus), Benth, I.e. Ancectochilus lanceolatus, Lindl. Gen. et sp.

Orchid. 499 et in Journ. Linn. Soc. i., 179. A. luteus, Lindl in Journ. Linn. Soc. I. c.

Hab.—Sikkim Himalaya and the Khasia Hills, alt. 5—6,000 ft., common ; Griffith,

&c. (Kew distrib., n. 5,352, 5,354).

Stem with spike 6—12 in., stout or slender, few or many-leaved, often extensively

creeping, then ascending and nexuous. Leaves bright green, paler beneath; petiole

i_l m< j sheath short. Spike 2—3 in. ; bracts ±—I in., pale, nearly glabrous. Lateral sepals

£ in., ovate, obtuse, green or purplish, 1-nerved, dorsal and petals cohering in an obtuse

hood broader than long. Lip many times longer than the sepals; claw not dilated at

the base, limb | in. diam.; sac with a pair of curved spurs within. Column very short

indeed, frontal appendages obscure ; rostellum broad, bicuspidate. Anther shortly ovate,

beaked; pollen grains cuneiform.

After an examination of numerous specimens for the Flora of British India, I concluded that
i

Odontochilus lanceolatus and 0. luteus (Ancectochilus, Lindl.) were one and the same species, and the

figure here given tends to confirm this opinion, for it agrees with the characters given to both. It

is, however, very much larger than the usual form of the plant, no doubt due to the habit of enlarge-

ment to which native artists are prone; and it differs from the description in the Flora of British

India, in the violet-purple colour of the sepals and petals and in the more numerous divisions of the

claw of the lip and rather narrower terminal segments,—all variable characters. The size of the flower

appears also to be extremely variable.

The drawing is inscribed u Tonglo, near Darjeeling, August 1862," in Dr. Anderson's hand-writing.

Fig. 1, front, and 2 back view of flower; 3 and 4, anther; 5, pollinia :—all enlarged.

PLATE 90.

Zeuxine (31onochilus) goodyerioides, Lindl.

Z. goodyerioides ; scapigera, foliis subsessilibus ovatis saturate viridibus costa media

pallida, spica glabra v. puberula, bracteis ovarium glabrum aequantibus, labelli hypochilio

cymbiforme, epichilio parvulo orbiculari v. oblongo concavo membranaceo, Lindl. Gen.

and Sp. Orchid., 486; Book. f. Fl. Brit. Ind. vi. 107.

Hab.—Temperate Eastkrn Himalaya, from Sikkim to the Mishmi Hills, alt.

6—8,000 ft. Pegu, Kurz
;

(in Herb. Calcutta).

Stem 6—8 in., from a long creeping rooting base. Leaves 1—1| in., sessile or shortly

petioled, obtuse acute or acuminate, dark green, paler beneath; sheaths short, coloured.

Scape 3—6 in., slender, glabrous or pubescent with reversed hairs; sheaths 2—3,

with coloured tips lanceolate. Spike 1—2 in,, few and lax-fld. ; bracts J in. long,

lanceolate, brown. Sepals \ in. long, lateral lanceolate, 1-nerved, green; dorsal ovate,

acute, brownish red; petals falcate, very obtuse. Lip wholly included, hypochil

coriaceous, 2-calcarate within. Column short, rostellar arms short; stigmatic lobes distant;

pollinia pyriform, caudicle slender, gland oblong. Capsule \ in., fusiform.

The drawing is insoribed ''SikJdm, 0,000 ft., September 1876, G. King."

Figs. 1 and 2, flowers and bract ; 3, flower with three perianth segments displaced ; 4, bract, oyary and column

;

6, lip ; 6 and 7, anther ; 8, pollinia :—all enlarged.
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PLATE 91.

GOODYERA FOLIOSA, Bcnth.

G.foliosa'j caule basi longe decumbente radicante, <

petiolatis ovato-lanceolatis acuniinatis, spica breyitef pedl

bracteis lineari-lanceolatis flores secundos roee

ovatis v. ovato-lanceolatis, petalis dinridiato-oblongis 1-iurvii

crebre setoso, rostelli ramis elongatis, anthera lanceolata. G,

Book. f. Fl. Brit. Ind. vi. 113. Georchis f<

G. secundiflora, Griff. Notul. iii. 393 (ezch A.).—Good]

No. 591, NotuL iii, 396, No. 11 et Ic. PL Asia!., 3-4G /. i,

Hab.—Temperate Sikkdi Himalaya, alt. 5—7,000 it.

Hills, ascending to 5,000 ft. Buuma, Griffith. IY.kak., a

gtem 6—12 in., rather slender. Leaves 1|—2J iDcheft, oh

not reticulately veined; petiole f-f in.; sheath ihort q

erect, glabrous or puberulous; flowers pale pink. II/> u

recurved rounded tip beyond the sac. Column ?eiy ihort

stigma broad, ^w^r ovate-lanceolate, long-beaked; pott

at the base and produced into a slender strap.

A very distinct species, resembling in the leafy stem Q. r\tt<n

has fleshy dark green leaves with white nerves, a glabrous spike

pointed lip.

The drawing here reproduced is inscribed Below !

Anderson's handwriting. The lateral sepals ft*

examples I examined.

Fig. 1, bract and flower; 2, flower with the sepals Hidpet* I

6, anther; 7, pollinia -.—all enlarged.

Goodvera vittai

G. vittata) glaberrima, robusta, caule foKoeo, foliis ovat

viridibus nervis nervulisque albis, subtus puip

secundos roseos aequantibus, sepalis ovatis acunnruu> p

nerviis, labello basi saccate 7-nervi apicc ™&* '

saccointus setoso, rostelli ramis *"^°'^ Um
Brit. Ind. vi. 113. Georchis vittata, Undl. m Journ. Unn.

HAB.-Temperate, Sikkim Himalaya, alt. 6-9,000 ft..

m 4-6 in ,
leafy nearly up to the spike. Leaves 11-3 in^; petiolo very ah

sheaths short,n^b—"^J^J r ddish SLk to i

ing lanceolate ^^ ^^th"longer than the ,
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ovate-lanceolate; pollinia narrowly pyriform, united at the base into a very short

slender stipe or strap seated on a narrowly linear gland.

The drawing from which the plate is produced is inscribed "Tonglo, near Darjeeling, 10,000 ft.

above the sea, 2nd August 1862, T. Anders."

Fig. 1, flower; 2, the same, with the sepals and petals removed; 3, ovary and column; 4, anther; 5, pollinia;—
all enlarged.

PLATE 93.

Pogonia Scottii, Reichb. f.

P. Scottii; elata, glaberrima, folio longe petiolato amplo late reniforme apiculato

multinervi, scapo valido sulcato, racemo erecto multifloro, bracteis ovario sequilono-is v.

longioribus lineari-lanceolatis deflexis, sepalis petalisque lineari-Ianceolatis acuminatis

viridibus rubro-striatis, labello sepalis sequilongo subunguiculato ima basi saccato

obovato spathulato albo rubro striato ultra mediam 3-lobo, lobis lateralibus brevibus

obtusis terminali suborbiculari velutino. Reichb, /« in Flora, 1872, 276 ; Hook. f. Fl. Brit.

Ind. vi, 120.—? Pogonia No. 2, Griff. Notul. iii. 377 et Ic. PL Asiat. t. 315.

Hab.—Sikkim Himalaya; Darjeeling {fide Reichb. /.). Chittagong, at Sitakoond

(Ic. in. Herb. Calcutta). Burma? Griffith.

Leaf 8—10 in. diam., dark green, with about 20 principal folds, and many
interposed nerves, bright green above; petiole 12 in., acutely ribbed, green
above, red-purple below the middle. Scape about as long as the petiole, «dark-brown

below and as thick as a goose-quill, more slender, green, and acutely ribbed above;
sheaths few, 1—1^ in., cymbiform; raceme strict, 4—6 in. long, rachis angled; bracts

|—| in., green, very slender; pedicels with ovary \ in., decurved; flowers f in. long,

horizontal. Sepals and petals connivent. Column dorsally hairy at the tip.

A noble species, much the largest hitherto known, discovered, I believe, by Mr. Scott near Chittagong

when Curator of the Calcutta Botanic Garden, and after whom Reichenjbach named it. I do not know on
what authority the latter author gives Sikkim as its native country, though it is a very likely one.

Lindley refers the Burmese plant of Griffith to P. carinata, hut the saccate base of the lip and flowers

placed at an angle with the ovary rather indicate P. Soottii. Their characters are, however, not shown in

Griffith's figure.

The drawing here reproduced is inscribed "PogDaia nobilis, Sxtt. Pogonia of Seetakoond hill,

introd. 1866, figd. June 1868."

Fig. 1, flower; 2, the same with the sepals and petals displaced and the lip (fig. 3) rented; 4, anther;
b, pollinia :

—

all enlarged.

PLATE 94.

Pogonia carinata, Lindl.

P. carina^ glaberrima, folio orbiculari-eordato acuto 7— 12-nervi, scapo foliis

longiore teretiusculo, racemo erecto sparsifloro, bracteis linearibus ovariis multo longioribus,
pedicellis brevibus, sepalis petalisque patentibus anguste linearibus oblanceolatisve
acuminatis viridibus, labello sepalis ajquilongo basi non saccato ad medium 3-lobo
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cuneato-obovato vix unguiculato, lobis lateralibus parvis rotundutis conrfu -tis, tmninali
latiore late ovato acuto crenulato, disco pubescent* Lindl. Gen. and fib. Orchid, ill H
in Journ. Linn. Soc. iii. 45 (excl. syn. Griffith); Hook. f. FL Brit. Ind. \

? Dalz. and Gibs. Bomb. FL 270. Epipactis carinata, Roxb. Uort. Beng. 53 <; [

iii, 452.

Hab. —Plains of India, from Rohilcund to Lower Bengal and the Deccan Penin-

sula. Pegu, Kurz.

Tuber globose, the size of a marble, annulate. Leaf \\—2\ in. diani., dark green,

not waved, but plicate; petiole 2

—

i in., striate, passing below into a Jong, erect

rhizome, with horizontal roots and suckers; at the junction of the petiole and rhi

a lanceolate sheath. Scape 8—12 in., slender, terete, with apprised tubular basal shtnlht]

raceme many or few-fid.; bracts \—§ in. long, spreading, green
J

pedii

i in.; ovary longer, turbinate; sepals § in. long, and rather narrowed

greenish; lip pink.

I am pretty certain that this is Lindley's P. carinata. On the drawing it is named "P. plicaUi,

Lindl. fid. in. H. B. C. in pots, April 1861, T. Anders.," which it certainly is not, that species I

1— 3-fld., and having hairy leaves and small hraets. The column b, however, nmfltrij letj

at the tip, and the long surculi proceeding from the downward p
are no doubt of the same nature as the tuberiferous ones of P.

.
ta Pogonioi are very

imperfectly known, and being of an extremely delicate consistence, it is only from very OW

served specimens or drawings that characters of any value can be dimwn.

Tig. 1, flower ; 2, ovary and lip; 3 and 4, ovary and column; 5, 6, and 7. anther; 8, pollinia :—all enlarged.

PLATE 95.

Habenaria (Ate) digitata, Lindl.

H. digitate) foliis ovatis v. ovato-oblongis, racemo multitloi

bracteis inferioribus foliaceis ovario longiorit
bracteis eiongaxis iuibhwiw^ -« •

ovatis acutis, dorsali suborbiculari, petalis bipartitis «^m«-i.ii«

tripar.iti segmentis linearibus acutis lateralibus terminal, lo

calcare ovario *quilongo aequali v. apice clavato anthcrarv

brevibus incurvis, rostello triangular! ereeto Dab «W >,,

/. II. Brit Ind. vi. 134. H. triuerve, WyU. Ic. t. 1701 1

in Wall. Cat. n. 7063. B. benghalensis, Gnff. m Calc. Joi

B. herbacea, Wall. mss.

HAB.-KASHMm, Falconer. Sam, alt. 7,000 ft., King (Ic.

Simon, Silhet, Wallich. Bengae, Griffith. Texassekum, Van,

the Concan Southwards.

Stm !_2 ft. from an oblong tuber, leafy chiefly towards tl„

Imi-i

iddle, U
A ob
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an erect ligule at the mouth. Stigmatic processes clavate. Pollinia with minute glands.

Capsule shortly pedicelled, \ in. long, fusiform, ribs thick.

A very common, widely diffused Indian species, and consequently very variable in stature,

foliaceous habit and size of the flowers. Forms which I have included under var. foliosa, and which

ascend to H,000 feet in the Nilghiris, are very leafy, but shorter, with denser flowers, shorter

bracts and filiform segments of the lip : to it are referable H. foliosa, A. Rich., H. laciniata, Dalz.,

Platmthera marginata, Wall., and Orchis mysorcnsis, Heyne.

The specimen here figured is noted on the drawing as from " near Darjeeling, October 1877.

G. King." It represents a plant nearly twice as large as any of the specimens of the species that

I have seen.

Fig. 1, "bract and flower-bud; 2, flower; 3, flower with petals removed?; 4, flower with sepals and petals

removed ; 6, side view of flower ; 4, pollinia :—all enlarged.

PLATE 96.

Habenaria (Ate) stenopetala, Lindl. Var. polytricha.

H. stenopetala, Lindl. Gen. and sp. Orchid. 319 (not 324); Hook. f. Fl. Brit.

Ind. vi. 134.

Var. polytricha ; bracteis flores excedentibus, racemo brevi densifloro, sepalis in

aristas capillaceas lamina multo lougiores productis, petalorum cruribus patentibus

sequilongis setaceis, labelli lobis filiforinibus incurvis.

Hab.—Sikkim Himalaya, at Choongtam, alt. 6,000 ft., J. D. H. Naga Hills, Pram.

Differs from the ordinary form of H. stenopetala in the exaggerated length and capillary

slenderness of the apices of the sepals, and segments of the lip aud of the petals.

The drawing is made from a dried specimen ticketed " Naga Hills, No. 79, Jotsnma.

Dr. D. Pram, 1886," which was lent me by Dr. King from the Calcutta Herbarium. The same

form or neaily approaching it is found in Sikkim.

PLATE 97.

Habenaria (Platygkma) arietina, Hook. f.

H. arietina; caule elato robusto folioso, foliis ovato-lanceolatis acuminatis

amplexicaulibus subtus valide costatis, racemo elongato multifloro; bracteis ovato-lanceolatis,

inferioribus foliaceis ovariis longioribus, superioribus brevioribus cymbiformibus acuminatis;

floribus amplis virescentibus, sepalis lateralibus ovato-lanceolatis acuminatis, dorsali cum
petalis falcatis basi gibbosis pubescentibus in galeam latam cohcerentibus, labelli 3-partiti

segmentis lateralibus extus pectinatts intermedio lineari. Hook. f. Fl. Brit. Ind. vi. 138.

H. pectinata, Lindl Gen. and Sp. Orchid. 341 (non. Hon.); Wall, Cat. 7029 B (in

part), C.

Hab.—Temperate Himalaya; from Simla, alt. 5—8,000 ft., eastward to Sikkim,

ascending to 10,000 ft. Khasia Hills, alt. 5—6,000 ft.

Tuber oblong. Stem 1—2 ft. and upwards, often as thick as a swan's quill below,
grooved, stiff. Leaves 4—6 in., 5-nerved, tip usually curved. Raceme 6—10 in., laxly
many-rid, ; lower bracts 2 in., much longer than the ovary, upper half not longer than
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the pedicel, which with the ovary 11 1— 2 in. 1^; flowers 2 in. dhnn. or loss.

Sepals and petals variable in breadth, widely spreading. Lip with the lateral lobes

slender, falcate, pectinate with long cilia on the outer margin; spar £— f in., slender.

Anther short, broad, cells rather incurved, their short tubes Qpeorred towards the face
of the anther-cells or outwards; pollinia linear, about as long as their caudiclefl or shorter;

rostellum confluent with the face of the column, stigmatic processes elongate falcate.

Closely allied to II. pedinata, Don., and takui for it by LmdlftT, who, H otwored in the Flora of

British India, gave the latter plant the name - :

| ,,,,,, in t ] u . mn( .h
broader and very gibbous pubescent petals and in the Longer Up, They may prove to be TlTITltitM

for they inhabit the same mountains and at about the same 1

apparently keeping their <'. ...]y iffied II. rV-

Himalaya, differs in the gUtami petafc utd loag ited spar.

The specimen figured WU OOlleoted in S : k k i 1 u .
" Dtrjteling, LSUl A.] r;l L876, I

I

Fig. 1, flower; 2, ovary, column, and lip; 3, donml and 4. Iitmal sepals; 5 petals- 6 Bollinia all *n lnrneA

PLATE dS,

IIahlnaria (Platyglosm) gkniculata, Don.

II. geniculafa) caule elato folioso superne vaginis foliaccis chm^;

sessilibus ellipticis oblongo-lanccolatisve acutis 5—7-nerriis, spies

multi-flora, bractcis ovario fusifornii rostrato panllo bretioribns lane

sepalis late ovatis acutis, petalis Hneari-oblongis ; labello orbicnlari

lobis lateralibus latis semi-orbiculalis v. diiiiidiato-cuncatis crenatifl v

medio minuto, calcare grarili ovario mnlto longiore medio renicnlato

Prodr. 25; Hook. f. Fl. Urit. Ind. vi. 138. Platanfhera genicillata, I

ft. 7042.—Ilabenaria, Griff. Kotul iii. 406, Itin. Notes, 31, No
Asial. U 340.

Hab.—Subtropical HIMALAYA, from Nepal eastwards. Kiiasia and

2—5,000 ft. Burma, Wallich.

Stem 1—3 ft., stout or slender. Leaves 2—0 in., sheaths long. Spike 0—10 In.

long, 4—50 fld.; bracts f— 1| in., green, peristontj ovary narrowly fusiform, slightly

decurved at the tip, thickly ribbed
;

flowers J— 1 in. broad. Sepals variable in breadth,
greenish-white ;

petals much shorter and narrower, white. Lip white, very variable

in breadth, often J in. broad, sometimes orbicular with the very small entire yellow

ovate mid-segment in a terminal notch, at others much broader than long, with wing-
like side-lobes and a tongue-shaped midlobe, which is hardly longer than the side-lobes

;

margins of side-lobes erose-crenate or shortly fimbriate; spur much longer than the

ovary, kneed above the middle, the lower portion more or less clavate towards the tip.

Anther broad, cells divaricate, their tubes upcurved
;
glands of pollinia small ; stigmatic

processes elongate, clavate, margining the mouth of the spur; rostellum low, broad.

Capsule 1 in., shortly pedicelled, beaked, deeply grooved and thickly ribbed.

A very fine species common in the Himalayas at low elevations. The drawing here reproduced

is inscribed "Mungpo, Sikkim, 3,500 ft., September-October 1874, G. King."

Figs. 1 and 2, flowers -.—enlarged.

Ann. Roy. Bot. Gabd. Calc, Vol. Y.

n Fl. y>
i>.

Wall. Cat

ct Ic. PI

Hills, alt.



66 ANNALS OF ROYAL BOTANIC GARDEN, CALCUTTA.

PLATE 99.

Habenaria (Platyglossa) triflora, Don.?

H. triflora ; caule dense folioso, foliis suberectfs imbricatis ellipticis acutis in bracteas
august iores foliaceas ovaria superantes transeuntibus, spica brevi dense multiflora, floribus

amplis albis, sepalis orbicularibus, petalis minutis linearibus, labello magno sepalis

multo majore late obcordato sinu elongato fere clauso, lobis lateralibus semi-orbicu-

laribus v. dlmidiato-obovatis integerrimis, terminali lineari lateralibus vix lon«iore
calcare ovario multo longiore, anthera latissima.

Hab.—unrecorded.

Stem stout, closely invested by the imbricating suberect leaves, probably more than
a foot high, the upper part (above figured) 8 in., with the inflorescence. Leaves
li—2 inches, smaller and narrower upwards, and passing into long green lanceolate
sheathing bracts an inch long and more, from amongst which the perianth with its spur
alone protrudes. Spike densely-fld., probably elongating to several inches ; ovaries 1 in.

not beaked; flowers 1 in. broad, pare white. Sepals incurved, 5-nerved, the outer pair
with branching nervules towards the margin; petals 1 -nerved. Lip as broad as the rest

of the flower, cleft nearly to the base into two very broad lobes, with a slender inter

mediate lobe and 2 calli at the base ; spur slender, green, much longer than the ovary,
slightly curved. Anther very large and broad, cells marginal incurved; rostellum
apparently a minute tooth on the broad face of the column.

I have been much exercised in my mind about the drawing here reproduced, which represents
a remarkably fine plant, unfortunately with no note of locality or collector, but presumably one
that flowered in the Calcutta Botanic Garden. At first I was disposed to consider it a many-flowered
gigantic state of the Himalayan R. triftjra, Don., which has similarly short, often imbiicating leaves,

long bracts, erect flowers, small narrow petals, a large broad lip with two basal calli, very long spur,
and broad anther; but in that species the lateral sepals are narrow and erect, the flowers 1—3 only, and
the side lobes of the lip crenulate. There is no other species to which this is at all nearly allied

;

and, considering the danger of constituting new speces on drawings, especially on those of native artists*,

it appears to me the best course to refer it doubtfidly to H. triflora, with whioh it agrees in the bracts,

large flowers, small linear petals, the spur, approximately in the shape of the lip, and especially in the

broad anther.

Fig. 1, front and 2, back views of flower; 3, the same with the perianth-segments ^placed; 4, lip;
6, pollinia :

—

all enlarged.

PLATE 100.

Habenaria (Hologlossa) latilabuis, Hook. /.

H. latilabris; caule saepius elato, foliis sessilibus late obovato-v. elliptico-oblongis
acuminatis, spica multiflora, bracteis herbaceis inferioribus floribus longioribus superioribus
ovario sequilongis, floribus flavo-viridibus, sepalo dorsali late ovato orbiculari v. oblongo,
lateralibus reflexis ovatis v. ovato-lanceolatis acutis, petalis polymorphis, labello sepalis
longiore integro lineari-lanceolato v. oblongo lateribus reflexis, calcare ovario curvo
rostrato multo longiore incurvo. Hook. /. FL Brit. Incl. vi. 153. Platanthera acuminata,
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Lindl. in Wall. Cat. n. 7040; Gen. and Sp. Orchid. 289. 1>. huilabris, Lindl. Gen. and
Sp. I c. P. Orchidia, Wall. Cat. 7039, 13.

Hab.—Temperate Himataya, from Kashmir, alt. '>—10,000 ft., to Sikkim alt 7—
12,000 ft.. Central India, Hope (Herb. Clarke).

Stem 6—18 in., stout or slender, from an elongate horizontal lather fusiform tuber
Leaves, lower 3—5 in. about 7-nerred, upper gradually smaller. Spiks o— 10 in lax*
fld.

;
bracts lanceolate or the upper ovate-lanceolate (the latter foKaoeonsV o

J—J in., often strongly curved to one side, .shortly beaked* llnwcrs fery variable
in size, ^—J in. broad. Sepals 8—5-nerred, green; petals yellow-green ered flethv
from linear and gibbous on one side to dimidiate-ovate or broadly ovate with the enter
base gibbous. Zip yellow-green, thick, linear or lanceolate or almost ovit s' 1 .

reflexed; spur stout or slender, often upcurved involute or fleximus. 4*M«r'rat]
small, broad, cells contiguous without tubes; poDinia pyriform, candid, >s short «d-mds
small; stigmatic processes large, rabgloboee; rostellnm short trianjrnlar

} in., sessile, fusiform, shortly beaked, more or less curved or twisted

A very common Himalayan species, and most varia 1
1.\ Tho trivial name is v.rv fnan '

l

that of acuminata having been preoccupied for tho Ate acuminata of Covlon tlic ndont'o »f / ri
was imperative according to the current rules of nomenclature. In its narrow lip

of latihbrte here figured approeohei x\,
>fc, f. f t ]

1(l Sikkim Qimalava w\ ',1 '

slender plant with the lateral sepals linear, and 10 stn>n_'lv reflexed as to -mw th.- !'

of being laterally compressed. The two may probably pTOT6 to be Tarietiet of one
the accompanying plate are made from different plante; Bgi. 1 and 2 have Upa (is in the
figured) broader even than tho common itatei of U&UbrU, and with reflected ridei w\ fid tl

is extremely narrow, linear and flat, as it is in H. dtnmtkg- f i^r C> repreeenti en '

t.- ]' t

In this and allied species the stem springs from tho side or top of a Long limnlfl or bra a1 )
cylindric horizontal tuber, whioh is annually renewed.

The plate is a reproduction of a drawing inscribed «« Sikkim, Sinchal, 8,000 ft., Attff 1876
"

Fig. 1, flower and bracts
; 2, flower with the dorsal gepal and a petal removed

j 3, flower with the
segments displaced; 4, dorsal sepal ; 5, petal; 6, lip; 7, pollinia .—all enlarged.

HabENARIA (Phyllostachya) Helperi, Jlooh.f

H. Helferi; caule pubesoonte ad apioem folioeo, foliia sessuibus oblongo-lanceolatie
acutis y. acuminatis 3-neryiis, floribm panels lolitariia axillaribus cemuis, sepalis falcate-
lanceolatis herbaceis, petal is ovato-lam-eolatis, ItfbeUo magno porrecto sepalis dnplo longiore
integro cymbiforme niarginibus recurvis purptireo v. roseo, calcare infundibular! v. inflato
ovario breviore apice attenuato, antherae loculis approximatis parallelis. Book. f. Ft B-f
Ind. vi. 164. Gymnadenia Helferi, Reichb. f. in Flora, 1872, 276 et in Trans

'

Lkm
Soc. xxx. 139.

Hab.—Khasia Hills, Simons. Tenasserim, at Moulmein, Heifer, Parish.

Stem 8—16 in. from an oblong tuber, sheathed below, then leafy to the apex. Leaves
4—8 in., spreading and recurved. Pedicel with ovary } in., pubescent, erect, then
decurved. Sepals 1 in. long or less, lateral recurved or with recurved acuminate tips

;
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petals nearly as large, rose-purple. Lip rose-purple, neither clawed nor lobcd, quite entire,

boat-shaped with recurved margins, orbicular when spread out. Anther small, obtusely

apiculate, cells narrow, tubes very short, straight, close together; polHnia clavate, as long

as their winged caudicles; glands rather large, contiguous; itigmatic proooaaoa obscure;

rostellum small, erect, 3-lobed, fleshy. Capsule | in. long, letttle, linear-oblong, ribs

thick.

H. Helferi belongs to a small section of the genus including //. gakamlra, Benth, and II. janthn,

Benth., from both of which it differs in the larger flower and very large, long, funnel-shaped spur.

Reichenbach describes the lip as broad or narrow, but it is broad in all the t-pecimens that I have

examined.

No native country was given on the drawing here reproduced, only Um dat-, 1

Fig. 1, flower; 2, ovary, column, and lip; 3, column and spur; 4, ovary and column; 5 and 6, pollinia:—

all enlarged.

Jr. P.-Bcg. No. 2868J-360- J 3-9-96.
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DESCRIPTIONS

NEW AND RARE INDIAN PLANTS.

SOME NEW OR CRITICAL RANUNCULACE.E FROM INDIA AND ADJACENT REGIONS. -
By Paul Bruhl.

PLATES 102 to 128.

Of the Ranunculaceae figured in plates 102 to 128, only one, Coptis ospriocarpa, is

an undoubtedly new species. Others are forms sufficiently distinct to claim for them the

rank of species of the second order; but the connecting links between them and
species already 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 brevishjla

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
special attention of botanists. A connected account of the Indian Ranunculacece will

appear shortly in the Journal oj the Asiatic Society of Bengal, part ii, as a sequel to the
author's Disputatio de Aquilegia: it will therefore be sufficient here to refer only to those

species which are figured in the accompanying plates, although a number of other
species, like those of hopyrum or several species of Clematis and Ranunculus, would form
interesting subjects for discussion. 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 species—Ranunculus chaerophylws, 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 Jf

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 obstacks
in the way of a satisfactory solution of these problems aie the scarcity of Caucasian

Ann. Roy. Bot. Gard. Calc, Vol. V.
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Turkestani, and Japanese specimens in the Indian herbaria; the incompleteness of our

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 partial exploration of the Chumbi Valley, which very clearly indi-

cate the close relationship of the flora of the Himalayas east of Sikkim to the Floras 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 already of the opinion that T. plttycarpum,

H. f. et T , is probably only an alpine state of T. cultratum. Lecoyer, whose views concerning this

form are shared by the writer, formally reduced T. platycarpum to T. cultratum in his valuable mono-

graph on Thalictrum. Related to T. platycarpum is a form which was gathered by one of Dr. King's

collectors somewhere between the northern frontier of Sikkim and Lhassa. The most important

characters which distinguish the two are taken from the ripe fruit; and the differences are rather

considerable. Nevertheless a careful investigation into their relationships makes the writer averse to

claiming the new form as an independent speoies, and it appears to him preferable to consider it, like

T. plitycarpuniy a subspecies of T. cultratum. "We have thus

—

Subspecies I. cultratum verum ; a middle-sized or tall herb (40—100 cm. high)
; pedicels

elongate, filiform, 10-30 mm. long; anthers long-linear; stigma very narrowly winged; aohenes distinctly

stipitate (rarely one or another subscssiie), attenuated towards the base, on transverse section nearly

anceps, not wrinkled; lateral nerves slightly anastomosing upwards, without stalk 5—7 mm. long —
Kashmir; Garhwal; on the Kedar Kanta and elsewhere; Nipai; Sikkim, 8 — 12,000'.

Subspecies II. platycarpum, R. f. et T. ; middle-sized herb (25—50 cm. high)
; pedicels elongate,

filiform, 10—20 mm. long; anthers elliptic-oblong ; stigma broadly or narrowly winged, subsagittatd at

the base; achenes manifestly stipitate, attenuated towards the ba?e, on transverse section angular suhcul-

trate, not rugose; lateral nerves simple, without stalk 3—4 mm. long, scarcely convex along dorsal, very

convex along ventral suture, minutely glandular; (wings of stigma revoiute in the ripe fruit).—Western
Tibet ; Garhwal ; Southern Tibet, north of Sikkim.

Subspecies III. tsangkkse, P. BriiM; rather small (15-20 cm. high), very much branched;

pedicels short, 3—4 mm. long; anthers linear; stigma broadly winged, very acutely triangular, wings

erose and laciniate ; achenes subsessile, asymmetrically obovoid, dorsally gibbous near npex, ventrally

very convex, on transverse section subangular, glabrous, attenuated towards the base, lateral nerves

scarcely anastomosing, 2 5—3 mm. long, wing* of stigma reflexed in the fruit.—Tibet, north of Sikkim
{King's Collector).

Plats 302. Thalictrum cultratum. Wall. : the letters c, h (misprint for p), t refer to subspecies cultratum verum,
platycarpum, and tsangense respectively. 1, upper part of inflorescence o£ T. cultratum verum ; 2, T. platycarpum ; 3,

T. tsangense-, 4-6, sepaU; 7-9, stamens; 10 and 11, head of achenes; 12, pistil; 13-15, ripe achenes, and 16-18,
stigmas, of T. cultratum, T. platycarpum, T. tsangense resp. ; all of natural size.

Clematis Montana, Ham.

Shrub or ur.dershrub, climbing or sarmentose; flower-bearing branchlets from the
axils cf fallen leaves, usually much shortened, scaly at the base; leaves trifoliate; leaflets

membranous to subcoriaceous, rarely quite leathery, mostly ovate or ovate-lanceolate,
serrate or serrately incised, rarely quite entire; flowers usually crowded

;
pedicels 2—25 cm.



i:iPTIONS OF NEW AND RARE INDIAN PLANTS. 73

long; sepals 1—5 cm. long, white, yellow, or reddish, spreading; stamen* distinctly

shorter than the sepals; filaments glabrous, linear: anting linear, blunt or subapi-
culate; achenef laterally compress .. plomoae. 8*5— 4 cm. long.

Flowers from April to September.

Geographical distribution—Hindu Kush, Kafliristan, temperate Himalaya, Moupine,
Yunnan, Assam Hills, Chota Nagpor, (Japan).

winch aro mostly shared

time incised (var. iticisi)

Jfavida) sepals, with podu

difficult to define sad n

or 6ubhirsute, as the pec

pistils, as the style i, i

performed the

That would
I

The following Indiai

A. Varieties with i

flowers one or several, or

We ihoold tfans ban
>ro aSSBtd (!) varieties.

l»e distinguished:

—

uvea of flowering branchlets crowded
;

i],,l(<SW/ 7 .

cuneate, above more or !

on the shortened hranchiets; pedi

glabrous; sepals oblong, obtuse, mucronul;

stamens GO—90. Garhwal, on the Cedar K

Var. y. CHVMBicA, P. B.\ leaflets oborete or rhoi

serrate, cimeate, above adpressedly hairy, 1

leaves, crowded on tli •

leaves, villous; lepsli Oblong or obovate,

subacute, lo

—

1~> mm. !

(King'., coll.!); S.kkim, near Ling-tu (7i'

{Kings all!).

Var. K tbaecox, 0. Ktze.; leaflets pubescent or villose; flowers before the leaves; sepals

obovate, rounded, 12—20 mm. long, pubescent beneath. Closely related to y. Sikkiin:

on Phullut {King 9 coll. /).

Var. €. fasciculifloka, Franc/id pro *p. ; leaflets leathery, lanceolate, quite entire, glabrous above
glabreseent beneath; flowers with the leaves; pedicels 2-3 cm., silky; flowers rather small;
sepals obovate-oblong, obtuse, demely sericeous beneath ; stamens biseriate, Yunnan.

ore or loss deeply bifid, macronate-
nore or less villous; flowers with the

wis as long as, or longer than, the

at the tip and mucronulate, rarely

ath; stamens mostly 25—40. Chumli
/), Lamtong {King's coll.!), Phullut

As*. Boy. Eot. Gard. Calo, Vol. V.



74 ANNALS OF ROYAL BOTANIC GAKDEN, CALCUTTA.

Var. $ gbandiflora, Hook. ; leaflets membranous or subeoriaceous, ovate or ovate-lanceolate,

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 mucronulate, 3—5 cm. long,

beneath glabrescent in the middle; stamens 80-120.

Kashmir {Herb. Calc. !) ; Jaunsar (Gollan!); Er5l (Drummond /) ; Sirmor (Drummond!)
;
Garhwal

{Herb. Falc. !) ;
{Sc/ilich !).

Var. r). manipurensis, P. B. ; leaflets firmly membranous, the terminal ones often 5—9 cm. long,

2—5 cm. broad, ovate, obtuse or subacute at base, narrowly acuminate, incisedly 2— 3-fid.,

coarsely 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'

(Watt. !) ; Naga Hills (Colomb /).

Var. 6. intermedia, B. P. ; leaflets firmly m mbranous, ovate or elliptic, entire or subtrifid, coarsely

serrate, puberulous above, glabrous or nearly so beneath; flowers 1— 3 on the abbreviated

branchlets
;
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 Tonglu

(K.'s Coll /).

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. i. tongluen-sis P. B. ; leaflets firmly membranous, ovate, acuminate, irregularly serrate,

sometimes subtrifid, rounded or subcuneate at base, glabrous or puberulous; sepals lanceolate,

acutely acuminate, 3—5 cm. long, breadth i— ? 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.I Gamble.' K's coll.!) ;
Eungbul 7,800' (JE'« coll.!);

Gantuk (E?s coll. !).

Var. k. Khasiana P. B. ; leaflets firmly membranous, broad-ovate, rounded or subcuneate at base,

coarsely 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; stamens 50 — 80. Khasia (Herb. Calc.!).

Plate 103. Clematis montana, Hara. ; 1, flowering branchlet of var. tongluensis ; 2, flower of var. khasiana; 3,

flower and branchlet of var. manipurensi* ; 4, flower of var. anemonifiora ; 5, terminal leaflet of var. edentata of O.

Ktze; 6, leaf of var. incisa ; 7, pedicel of var. chumbica ; 8, outermost stamen; 9, innermost stamen; 10, pistil; 11,

stigma of var. tongluensis.

Clematis acuminata, 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

dichasml 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 former are certainly

sometimes exactly like those of C. acuminata, var. nikkimemis ; they vary also largely in the density of
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their indumentum; ir(///i>/,n ar<\ when \ow.._.

pubescent on the outride, time il indeed no good than | from C.

acuminata. Closely allied to C. ucumnat* var. Wullichii is Framhet's C. yWMfMll'l, wluYh differs

from the former ehieflv in the leaflets being small* r and than mar. and

arrangement.

Subspecies I. Lef< ukn ui.u\\a. \

lanceolate, terminal oces 5-14 cm. long, more or le^s ooi I outside

with coarse brownish tomentum; ii ii on

ment that it has been found in tin* N:L

Subspecies II. \Yai.i icuii, II. f.
1 1 T.

;
.

sepals outside tomentoee-marginate oth

from October to Deoember.- Garinra]

Bhutan (Herb. Cak.t).

Subspecies III. vunn\m.nm\ ft

puberulous; sepals puberulnus out>i<h': in

Subspecies IV. sukkimf.n item; leafleti ohartaceous or mi «•

oblong, terminal ones G-15 cm. long; W]

inflorescences from axils of letrea— Elowen bom S.-j.tomber to Deceml>< i ten tem-

perate Himalaya; Mishmi and Naga hills; Burma; Tuni

Far. a. Hooksri, P. S.\ leaflets orale-oblong or ovate-lanceolate; u

sepali 10—15 mm. long, orate-oblong, with obtnieup.- : 9ikkim {Hook.fil.;

King!); near Darjeeling (T. 77

Bhutan, 6,000', {Clarke.'); Assam: Jowai 5,000' Ifishmi {drip. '

\

Maga Hills {Griff.!) ; Pago [Bnmdii ')•

Var. /3. Clakkei, O. JTwitfw (<awfta*.) j leaflets broad-orate; inflow**]

with some undeveloped additional I

Sifckim {Clarke; King.!).

Var. y. Anpersoni, P. B. ; leaflel ihort-acnminate ; infl

sepals 25—30 mm. long, lanceolate-linear, obtuse or subacute and ininu-

tip. Northern Burma or Yunnan [Andenom).

Plate 104. Clematis acuminata, DC. 1, flowering branch of C. WaUiekU; 2. itamen ; 8, ninlO of the same; 4 and 5,

inEorescence and terminal leaflet of C. sikkimensis, var. Hookmri\ 6, inflorescence o£ var. Clarkni , 1, n\>wer of vnr.

Anemone Griitithii //. /. et T.

Eootstoclc woody, more or less horizontal. Stem slender, 7—15 cm. high when in

flower, glabrous or somewhat hairy below. Dotal leatee usually solitary, with the unde-

veloped bud of next year in their axils, very long-petioled, trisect or trifoliolate with the

leaflets short-petioled, sparsely adpressedly hairy along the nerves on both surfaces or

o-labrous 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, all of them euneate

at the base or the lateral ones scmicordate, acute at tLe 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—3-5 times as long as the Wade. Caulino leaves 3,

whorled, similar to the basal leaves, but often rather smaller, petiole only J to j the

length of the blade. Peduncle slender, ebracteate, J ti g as long as the stem below the
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whorl of leaves. Sepals 4—5, membranous, orate or elliptical, with branching nerves, in-

serted with a rather broad base, obtuse, 6—10 mm. long, f—§ as broad, glabrous. Receptacle

hemispherical, 1—1"5 mm. dia., glabrous. Stamens about 30, |—f the length of the sepals,

glabrous; filaments complanate-filiform, outer ones 2—2*5 mm., inner ones 3—-4 mm.; anthers

elliptic, blunt, about 1*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. Flowers in June.

Plate 1054. Anemone Grffithii, H. f. and Th.; 1, flowering plant; 2, sepal; 3, stamen ; 4, pistil ; 6, stigmatic surface.

Anemone Falconehi, T. Thomson.

Eogel in his EnumeraHo Plantarum cis- et transsiliensium describes the fruit of Anemone Falconeri

thus:—acheniis Uncari-oblongis, suhteretibus, costafis, puberulis, stigmate brevissimo.

Prof. JanczewsH has drawn attention to a peculiarity which is comnon to all the species that

go to form his subgenus Eepatka {II. triloba, H. transwlvanica, H. Falconeri) ; the basal portion of the

achene forms a kind of pedicel called hypophyse by Janczewki, which in the ripe fruit is translucent

and coloured brown, but which in consequence of shrinkage attendant upon desiccation is apt to he

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. Fdcowri have, howeve-, not yet been

collected in India, and we invite the attention of Indian botanists to this interesting subject.

Plate 105 B. Anemone Falconeri, T. Thorns.; 6, flowering plant; 7, sepal; 8, stamen; 9, pistil of A. Falconeri.

Anemone obtusiloba, Don.

The forms which group themselves round the typical Anemone obtusiloba are usually associated^ with

A. ricuhris, A. ptnnsykamca, A. antuemm and others, whilst Janczewski in his very interesting Etude*

morphologiques snr le genre Anemone unites them with A. enpmsis, A. ahhemilhvfolia, and A. glaucifolia,

to form his subgenus Pulsatilloides. There exists, however, the closest possible relationship between

A. obtusiloba and A. phlyanthes, a relationship which appears to have suggested itself already to Prantl,*

and which is indicated by A. obtusiloba having a monopodial (zweiachsiges) rhizome like A. nareissifloray

Linn., A. ietrasepnh, Royle, A. clongata, Don, A. grtida, Maxim., A. demissa II. f
.
et T., and the true

A. rapestris of Wallich; further by the frequently evinced tendency of A. obtusiloba towards the

formation of an umbellate 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. pjlyanthes sometimes, though seldom, bearing a few stiff hairs, so

that it becomes practically impossible to distinguish the pistils of these forms of A. polyanthes from

those of the flat-carpelled Nipal variety of A. obtusiloba. The association of A. obtusiloba 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. glaucifolii, Franchet., closely allied to the

South African A. capensis and A. akhcmMwfolia, but what is still more remarkable, there

are, as is pointed out by Franchet in his Plantae Delavayanac, certain points iu common between

Franchet's species and Eaillons section Viornanema, a small, but highly interesting group of African

species of Clematis. Thus limited there appears to exist a sufficiently close relationship between this
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eection of Anemone and the ipeeiee belonging to the old genus rVtrftTfti to justify DeCandolle's
group-name of Pulsaiilloidcs, contrary to Jar,. , pourquo ;

DeCandolle a donne ce nomi une section embra.su HcJn,, ,,„;. ne presented
aucune affinite avec nos Pulsatilles." The hairs on the ovaries, when present, are mostly rigid,
as they are in the specio3 which go to form the section Pulsatillotdts

; but in a v.
what I call subspecies ovalifolium from Knmaon the hairs are nit her soft, whilst in m
forms of A. obtusiloba from Kama the ovaries are in some plants densely hairv in other-
glabrous without the p'ants differing from each other in anv other -1 tail. This abolishes •

one of the distinguishing characters of the A. tip Urn ol the Flon of 1-riii-h [ndia As regard*
the latter it has to bo mentioned thai . ,,. , .,. j

beset with stiff hairs, quite according to the manner of certain bran of

and Nepal. We have, therefore, to consider the falna
. hara.t.rs

to serve in the discrimination of the forms allied to

H. f. et T. There is now in the C

this form, gathered in Sikkim, Chnnibi, and Botohwu
habit, structure of flower, indumentum, nnd the oolom t} 1(

.. n

like thoso shown in (A) of plate 1

.;,],. \ l{ {

they are connected by forms with 1 a figure* 14—18.

fig. 13 does not differ in form so very much fi lhape ihown in ft*

4. Franchet endeavours to resuscitai

crois qu'il faut conservcr le nom d' .

. \

mais qui s'en distinguo facilement par la £on

feuilles. 1/ A. dixcJcr est aussi 111

plants which, according to Franohet,

and A. discolor, Royle, is sufficiently ill-: - ;.i*- I b\ figure! 1 -
«'• <i plate K (5 to rh-finitelv

A. discolor as a species or even variety. There are 1 Dumber of alien ml -

a a ,.,.,-

extent, may be distinguished from the typioal A

ovate in outline, not pentagonal nor

but forms like that depicted in (13) of plate 10G Look . unite them into B

which I call A. oinlifola. Although differing in their outline,

of some forms of A. ovaZi/olia appear
p | t ] l0 j. hra Qf

-

Brit. Ind. imperative; nor does A. mbricata
%

Maxim., lie outside iho group of forma whioh have

diverged from the typical A. oblu&ihba. The A. rupcUHt of the Oaloulta Herbarium—there is an
original Wallichian type-sheet here—is different from the A. r*pe$frit distributed under this name from

Kew, and evident'y the one described as sur-h in the I Wallich us has happened

pretty frequently with him, appears to have distributed quite different ipeeiee under the name name
As, however, the form described by Hooker and Thomson in (he Flora oi BrU. Ld. has to be

reduced to A. obtusiloba, I have changed its name into A. tameota, leaving the name A. rutetlris to

the species to which doubtlessly Wallich originally meant to give it. The following is a classi-

fication of the numerous forms which wo thus g ;
. .] to include in A. obtusiloba:

Subspecies I. truilifolia, II. f. et T.\ mostly villous
; scapes erect or more frequently ascending

or prostrate, 5—20 cm. long ; leaves subsessile or fchortly 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, coarsely crcnate-serrate, more or

less distinctly 3—lobed ; sepals elliptic, golden yellow, usually 2 to 3 times as long as the head of

stamens; carpels densely hirsute.

Var. a. lineakis ; leaves oblong linear or oblanceolate, entire or scarcely serrate at the apex.

Tachienlu region [Pratt n. 493/).

Var. £. bpatulata; leaves obovate-subspatolate or rhombic, entire or very shortly trilobed,

cuneate at the lose, coarsely crenate-sinate. Sikkim (II. /. and othtrif), near
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Thaling, Tsumtong (King's collectors !) ;
Chumbi : en Pit-ze-la, Pan-ka-la, Oey-gung-la :

Phari (King's collectors!); Bhutan ; N. W. Himalaya?

far. 7. 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 II. c:elksti\t \, Franchet ; scapes erect or ascenden 1
. ; 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.-Yunnan.

Subspecies III. ovalifolia P. Bruhl; 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 trif jlialate, 12—25 mm. long; middle segment cuneate-obovate,

3-lobed or 3-partite ; lateral 0;»es usually £ — I the length of the middle one, broadly obovate or

suborbicular, trilobulate ;
petiole usually 2 to 3 times the length of the blade

;
sepals 5, suborbicular

or broad-elliptic, ;*>— 8 mm. long, usually little longer than the androgynoecium ; ovaries hirsute, hairs

rigid or rather soft, sometimes quite glabrous ; achenes sometimes much compressed.

Tar. 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 (Prz'walski !) ;

Kansu (Potanin) ; Tachienlu region (Pratt 17(3) ; Phari (King's collector).

Var. ft. orthocaula ; scapes erect or ascending, 15—20 cm. long ; sepals yellow, bluish near

base ; achenes much compressed, beset with softish hairs. Kumaon. near the Lebung

pass, 14— 15,0C0' (Duthit).

Subspecies IV. saxicola, P. Bruhl (= A. rupestris of the Flora of Brithh India) ;
scapes erect,

slender, somewhat hairy ; leaves glabrous or somewhat villose, very long-patioled ; blade suborbicular or

reniform in outline, cordate, trisect ; segments subsessile or petioiulate ; lateral segments little shorter than

the middle one, 2—3 lobed; middle segment more petioiulate, subreniform, tripartite, divisions 3- (or 2-)

lobed ; segments and lobes overlapping, the latter entire lobulate or paucicrenate ;
petiole slender, 2—6

times the length of the blade; sepals elliptic or broad-obovate, 2—3 times as long as the androgynoecium ;

carpels glabrous or more frequently with sparse rigid hairs.—Kashmir (Falc. No. 28 /), Pir Panjal ;

Nipal, in Gossain Than ; Sikkim, 15,000' (according to Fl. of Br. Ind.).

Subspecies Y. 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. obtusm.obv (typica) ; usually very villose ; scapes erect, ascending, or prostrate,

7—50 cm. long; leaves long-petioled; blade reniform, suborbicular, pentagonal, or broad-ovate in outline

iwhen broadly ovate, 4—6 cm. long), more or less cordate, sometimes trilobed to the middle, usually

tripartite or trisect; lateral segments (f—)
^—£ the length of the middle one; segments cleft or lobed;

sepals elliptic, obovate-oblong, or broadly obovate, 2'5 to 4 times the length of the androgynoecium ;

carpels subcompressed, hirsute with rigid hairs, rarely sparsely hairy.—Gilgit ; temperate and Alpine

Himalaya ; Yunnan.

However greatly the various forms of this subspecies differ from each other in the indumentum—

densely villose to nearly glabrous, —the length of the scape, the form and depth of division of basal

leaves, the size, form, and division of the invoiucral leaves, the colour of the sepals—yellow, yellow or

white inside arid blue or bluish outside, with or without a lead-coloured spot—hairiness of carpels : the

variability , is so .great and the transitions so gradual tfiat it appears to be a thankless task to split up
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this Bubgpecies info varieties, if the definition of such varieties is to be more than a description

of individual specimens.

Platb 105C Anemone obtutiloba, Don. subspecies taxicola ; 11, sepal ; 12. stamens ; 13, pistils.

Plate 1CXL4. Anemone obtutiloba, sub-spec, trullifolia ; (2?) Anemone ovalifolia, Tar. geocharet. 1—22, leaTPS : 1—6
of subsp. typica-.lfrom Ling-iu, 2 JW-7F. Sim.. 8 Dalkoutu, 4 N.-W. Stm. t 6 Sandahphu ; 7, of subsp. omaloearpella,

Kipal ; 8 and 0, of subsp. ovalifolia Tar. geoeharet from Xannf, 10 and 11. tbe same from Phari; 12, of ovalifolia

Tar. orthocaula, Lebung Past, £umaun ; 13—18, of subsp. trullifolia, Silkim, Chumbi, Pkori ; 19, of subsp-

trulltfolia, Tar. linearis, Tarkienlu region; 20, of subsp. taxicola. N.W. Sim. ; 21—22 of subsp. imlricata ; 2M

stamens of subsp. ovalifolia. 24 - 31, 83 Pi-tils : 24—26 subsp. obtutiloba Tera, Chenab valley ; 26 subsp. trullifolia,

Silkim; 27 sub*p. ovalifolia, Phari; 28. 29 subsp. ovalifolia, Kansu ; 30 tbe same, i.riu^ P</*, ; |] Mbtp.

omalocaipella, Nipal ; 33 subsp. imbricata ; 3.', advanced carpel of subsp. om<i!<.r,ir/ el/a, JV »/„//.

NoTK.-(In plate 1050. the name ^ rupmti'U, Wall , should bo changed to J. vbtusJMi *ubsp. 1 V
;

Anemone rupestris, JFa//. £W. 4006 m Ilnb. Catc.

Piimary root soon disappearing. Rhizome short, tuberiform, sometimes forked, ovoid

or ellipsoid or, when older, short cylindric, 7—18 mm. long, 8—8 mm. thick, omitting

filiform root-fibres, covered upwards with the remains of tho sheaths of fallen leaves,

the apical growing point surrounded by tho rudiments of leaves consisting (> f B three-

nerved subevolute sheath and a crenulate or obscurely o -fid lamina, and often bearing in

their axils the rudimentary bud of the flowering stem of tho following year. Batal haves
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 ovato-oblong in outline

tripartite, trisect, trifoliolate or subpinnate, at tho baso subcordate or subtruncate 2 20
mm. long, subisodiametric, subglabrous or somewhat hairy, sometimes silky; terminal
segment often petioluled, semicircular or rhombic in outline, 5—14 mm. diameter three-
lobed or oftener tripartite or trisect, with the lateral divisions sometimes ml crenate and
petiolulate ;

lateral regments broadly deltoid or subreniform, rarely subentire, usually
three-lobed 4—10 mm. long, ultimate lobes quite entire or serrate-crenate, crenatures
obtusely apiculate. Flower-bearing branches scapiform, solitary or 2—6 from the axils of
fallen leaves, erect or ascending, slender, 3—18 cm. long, 0*8— 1*5 mm. thick, (j—) 4— *

the length of the basal leaves, subvillous, towards the base usually less hairy or even
subglabrous. Floral leaves 3, whorled, inserted at the middle or above tho middle
rarely close to the flower, sessile, free or scarcely connate at the base, 5-nerved, the
nerves being fine, simple or branched, ovate, oblong, or obovate, wedge-shaped, quite
entire or sparsely and obtusely serrate, 4—10 mm. long, breadth \—\ the length, back
glabrous or slightly hairy, margin ciliate. Flower solitary, erect. 'I orus subhemispheric,
1—1-5 mm. in dia., glabrous. Sepals usually 0, spreading, with branched nerves, oblong
elliptic or obovate, somewhat concave, broadly cuneate; at tho tip obtuse or rounded,
sometimes retuse, 5—8 mm. long, breadth |—f of length, upper suiface white or
light-red and glabrous, lower surface red and glabrous or slightly hairy below, sub-
persistent. Staminodes none. Stamens 6—18, about half as long as the sepals, spreading
subequal or the outermost distinctly shorter, glabrous subpersistent ; filaments dilated'
near the apex more as less thickened, the outer ones broadly Hnear or lanceolate and
Sorter or all of them broad-ovate or elliptic, 2—3 mm. long, the breadth of the broad cl-

ones f-| their own length; anthers broad elliptic, blunt, 0«0—0'9 mm. long, sublatciallv

A-nn. Rot. Bot. Gali>. Oalc ... Vol. V.
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dehiscing (bluish\ Pistils 6—15, forming a lax head, glabrous; ovaries before fertilizn-

tion piano-compressed, 2—2*5 mm. long, after fertilization lenticular, elliptic, moderately

asymmetric, more convex along dorsal suture, at the base very shortly attenuated,

intramarginal nerves little distant from the edges, confluent at the base; style subulate,

0-7—1 mm. long, stigmatiferous along the whole ventral suture. Ovule obovoid.

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

Flowers in June and July.

Distribution: Central and Eastern Alpine Himalaya.

This species has been already referred to under the head of A. obtmiloha
; it has some affinities

with the subspecies ovalif.lia, but is at the first glance seen to be a distinct species. It appears to bo

closely related to Anemone gelida, Alaximowicz. The following table exhibits their points of agreement :—

Anemone rupcstris, Wall. Anemone gelida, Maxim.

Ehizoma breve, tuberiforme, radice primaria mox Rhizoma brevissimum,

evanida.

Petioli 2-8 cm. longi. Petioli ad 5 cm. longi.

Oaules 1—4 flaccidi, folia basalia interdum duplo Caules 1—3 flaccidi, folia radicalia duplo vel triplo

superantes praesertim superne pilosi. superantes praesertim superne pilosi.

Folia floralia 3 sessilia, basi late cuneata. Involucrum triphyllum foliis sessilibus cuneatis.

Pedunculus solitarius, elongatus vel brevis. Pedunculus solitarius, elongatus.

Flos plerumque parvus, erectus. Flos par™ erectus.

Sepala saepissime 6, 5-nervia, 5-8 mm. long, Sepala 6-8, 5-nervia, 9-5 x 45 mm. obovata,

latitudine |—| longitudinis, saepe obovata, utrm- utrinque glabra, stamina duplo superantia.

que glabra.

Stamina sepalis dimidio breviora.

Antherae 0'6—09 mm. Antherae 6 mm.

Carpella subovata v. elliptica, lenticulari-compressa. Carpella ovata, lenticulari-compressa.

Stigma stylo ovario duplo vel plus duplo breviori Stigma oblique apice styli crassi impositum (Maxi-

oblique adnatum. mowicz.)

The following table shows their differences:—

Folia basilaria ambitu ovata, seriora trisecta, Folia radicalia late deltoidea, seriora complura

nunquam plane bis trisecta, segmentum terminale bis-trisecta, segmentis omnibus petiolulatis, petio-

haud raro trisectum, sed lateralia triloba tripartitave luli primarii terminalis ad 10 mm. laterales 4

neque trisecta. 'mm., secundarii 5 et 2 mm. resp.

Torus glaber. Torus vix pilosulus.

Carpella 7—15. Carpella numerosa.

Sepala intra alba vel pallide jubra, extra rubes- Sepala sicca sordide ochracea.

centia, exsiccata saepe straminea.

It is therefore quite possible that Anemone gelida, Maxim., may finally have to be reduced to the

rank of a subspecies of A. rupestrk, "Wall.

Var. a. lobata, P. Br, flowering scapes usually elongated, 8—20 cm. long (but also 3 cm.),

flaccid; leaves trisect, terminal segment trilobed, 8—14 mm. broad, usually adpressed

hairy, crenatures rather frequent ; sepals light-red on both sides or whitish above.—Sikkim :

on the Pa-tang-la; Chumbi, at Ley-rong (King's collectors !).

Var. fi. "Wallichii, P. B. ; flowering scapes 10—15 cm. long, flaccid; leaf-blade densely ad-

pressed hairy; lateral leaflets distinctly petioled, terminal triseot, broad-reniform in

outline, about 8 mm. across.—Nepal : Grossain Than (Wall!).
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Var, 7. pisii.la, P. P.; scapes usually very short, 2—6 (— 10) cm. long, usually erect; leaflets

hairy or sub-glabrous, lateral ones trilobed, terminal trisect or euUrifoliate, 5—8 mm.
across, terminal segment of the second order sessile or petiolate. Sikkim: Sev-cho-la, W.
of Jongri; Kapur below Kinchinjanga; Pandim-chu 15,000' (Kings collectors!).

Platb 107,4. Antmone rupe$tris$ Wall. 1,

ettns, chiefly of var. putilla \ 6, sepal of

. putilla ; 16, fertilised, carpel.

Anemonk demissa, IL /. et T.

Rhizome monopodial. Flower-bearing shoots decumbent or ascending or more
erect, villoso. Basal leaves broadly ovate in outline, trisect or biternately divided W
primary segments more or less distinctly petiolulate; divisions cleft and crenate or 1

often over-lapping ; blade and potiolo silky with Kong hairs or densely villous, raid
scanty indumentum. Flowers umbellate, more rarely solitary. Involucral leaves 3 w
sessile, tripartite and incised. Sepals o, .V- IS mm, long, white, or pele blue, or white

and blue outside. Filaments broad-linear to broadly oblanceolate. Ovaries obovt

elliptic or subovate, compressed, glabrous. Achene flat, broad-elliptic, subasymmetrie, 5—

6

mm. long, style subadpressed.

Flowers in July and August.

Distribution:—Eastern Himalaya, East Tibet, Yunnan.

Var. a. tjmbellata P. P.
; scapes erect or more commonly ascending, 12—10 cm. high;

divisions of leaf-segments more or less over-lapping, HIWIlU lantti
; blade silky with

soft subadpressed hairs
; petioles villose or sericeous ; flowers umbellate, ptdffmll slender,

2—3 cm. long, elongating, longer than involucral leaves; sepals obovate-oblong, 8—12
mm. long; ovaries obovate or oblong ; style straight, about half as long as ovary or

longer. Sikkim: Thaling 13,000', Singalila range (K'8 coll.!). Bhutan-Tibetan
Frontier at La-ri-tin; Chumbi at Sy-um-Chun-Chen ; Phari (K.

y

s colliders!), Tachienlu

(Pratt, n. 601!).

Var. fi. 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; sepals broad,
elliptic 1-5—2 cm. long; ovaries ovat*, style much shorter, tapering; stigma oblique-
acute, narrow.—Taohienlu region (Pratt n. 745!).

Var. 7. villosissima P. P.; scapes decumbent or ascending, flaccid, 3-20 cm. long; leaves
o*d-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 Jougri 13,000', on
the Zey-lap-la ; Chumbi : near Le-rong. (King's collectors !).

Var. B. coKNECTENs P. P.; scapes suberect, flaccid, like the petioles and petiolules villose,

10—15 cm. long; division of leaves slightly over-lapping, crenate- serrate, blade rather

scantily hairy; flowers solitary; pedicels slender, about 2—3 times the involucral

leaves; sepals obovate, 4—6 mm. long; ovaries elliptiooblong ; style short,—Sikkim : near

Rang-chen 15,000' (Kiny's collector /).

Ann Rev Eot. Gard. Calc, Vol. V.
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B.; scapes suberect or ascending, slender, 5—12 ©m. long, subvillose*

divisions of slightly hairy blade spreading, not over-lapping ; blade 2—25 cm. across

•

flowers solitary; pedicel distinctly longer than the involucral leaves; sepals obovate-

oblong, cuneate, about 1 cm. long, white; androgynaecium forming a conspicuous

globular bead, stamens 30—40, pistils 40—50; filamen's linear and linear-lanceolate;

ovaries elliptic-jblong, moderately compressed ; style about half as long as ovary,

recurved. -Sikkim: on the Tankra-La 15,000' (O. Gammief). This variety is possibly

identical with Frauohet's var. ywmanensis.

Plate 107 B. Anemone demissa, H. 1 3 Th. 1, var. umbellata ; 4, var. monantha ; 8, coral of var. umbellata ; 9, of var.

villotissima ; 10, of var. monantha; 13, stamens of var. umbellata; 14, of var. villosissima; 15, of var. macrantia; 17, pisti

of var. umbellata; 18, of var. vilLsissima ; 19, of var. macrantha ; 20, of var. monantha; 21, achene of var. umbellata.

Anemone elongata, Don.

Rhizome woody, stout, fusiform. 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 obovate in outline, often semicordate, unequally bipartite, outer

division bifid, inner irregularly trifid, secondary segments cuneate, and coarsely and
irregularly serrate; petiole shortly sheathing at the base, slender, 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 at 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 trifid, 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-Ieaved,

2—3-fid sparsely serrate; involucral leaves ^ to J the size of those of the next higher

order. Peduncles of first order 8—30 cm. long, very slender, glabrous or slightly hairy,

base usually densely villous; secondary peduncles 2—8, rarely all of them simple, usually

the central one and one or two others simple, the remainder umbel-beaiing, rather

unequal in length. Pedicels pretty slender, slightly puberulous to densely silky-

pubescent. Sepals 5, obovate, 9—20 mm. long, £ to § as broad, white, glabrous. Stamens

50—70, unequal, the longest ones f to f of sepals; filaments complanate, the outermost

rarely filiform, linear; anthers cordate-subrotund, 12— 1*8 mm. long. Pistils 10—15,
sessile, 3—3*5 mm. long, glabrous; ovaries compressed to nearly flat, ovate to oblong,

slightly oblique, narrowly or broadly inarginate ; style slightly tapering into the obtuse

stigmatose apex, from | to nearly $ of ovary. Achenes usually only few (1—3, some-

times 6) attaining maturity, flat, elliptic or elliptic-oblong, nearly symmetrical on
aterai 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.

Garhwal, 9—10,000' near Ramri (Duthie !) ; Kumaon, 21—10,000* : in forests near Sosa, Shinko-ta

(Duthie .') ; Nipal ; Khasia, 5,000' {Hooker).
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From the form of A. polyauthcs with compound umbels this is pretty easily distinguished by the
rarer indumentum, the less regular umbels and umbellules the subctntral anl straight persistent

style, and the distinctly ribbed seeds. A plant, in nearly every nspect like A. chngaia, but with one-

sided 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 Wallich's Anemone
curta and Anemone g raniifolla in the Calcutta Herbarium are umbellu'es of either Aiumonc chvgn'a

or of the compound form of Anemone polyanthcs. Anet*o»c polya,Vns is completely lii ked with A.
narcin8ifiora by numerous intei mediate forms from Turkestan, Tibet, and Northern Sikkim; it must

therefore be reduced to the rank of a subspecies of A. narcmiflora.

Plate 108. Anemone tlongata, Don. 1, sepal; 2, stamens : (a) outer, (b) middle, (r) inner ; 3, pistiN : (a) outer, (>>)

innermost
; 4, achenes : (a) and (6) from Khasia, (6) half of pericarp cut away to show the seed ; (<•) N. W. Ifim ,

unripe
; (d) China Maine's specimen referred to in tlie text; (e) of A. polyanthct var. longipeiuncula, P. B, Sikkim

;

(/) of A. polyanthes typica, Kutnaon ; (g) the same, Sikiim
;

(h) of A. n«rci>*ij\ora, Pyrenees. 6, a— d, A.

geraniijoHa, Wall. Cat. 46J3 in Herb. Calc, (a-r) stamens, (rf) pist.l ; (*) pUttl of A. rivularit. 6, A. cur! a,

Wall. Cat. 4690 in Herb. Calc. SS lket, stamens and pistil ; 7, A. rivularit, Wall. Cat. 4692, Sipal.

Adonis brevistyla, Franchet, var. trichocarpa, P. B.

The plant figured on plate 1C9 belongs to the group of species of which A. c&rula, Max'm., A. Daridi,

Franchet, and A. Irevixtyla, 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. Datidi by ilia

stem being 40—50 instead of 20—o0 cm. long, by the leaves being rather distant, the lower internodes b< ing

7 5—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 uppermobt

leaves being considerably smaller than the lower ones, by the petals being apparently smaller (lii— 1<3

instead of 16—22 mm.) and more or kss sulphur-yellow instead of bluish.

The chief differences appear to be in the more slender habit of our form, in the shortness of the

sheaths of the lower leaves, and the colour of the petals. From Franchet's A. braistyla 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 ovate-lanceolate 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. caruLa, 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 obtuso scales. Stem

erect, straight or flexuose, slender, obtuse-angled, himplo 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 be 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 pinnae in

outline ovate-oblong, below bipinnatisect, lower 10—16x4—7 cm., uppeimost 2—5 cm.

lono-; 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-lanceolate ; secondary

ones sessile ovate-oblong and lanceolate in outline; lacinioe lanceolate, mucronate, incised

or quite entire, inflorescence centrifugal I lowers terminal on main axis and branches;

peduncle 5—30 mm. Sepals 5, subequal in length, unequal in breadth, membranous,

o-reenish, with branched nerves, elliptic-oblong or one or the other obovate-oblong,
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subacute 8—11 mm. long, 3—4-3 mm. broad, at the margin often microscopically

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—5'5 mm. broad, white, yellowish near the base. Stamens 30-40,

unequal in length, filaments of inner stamens shorter, about 3 mm. long, plane, dilated

towards the base, outer 3-7—5 mm. long., narrow-linear, scarcely widened below; anthers

equal, oblong-elliptic, blunt, about 1-5 mm. long, laterally dehiscing. Pollen globose.

Pistils 15—30, inserted on a short-cylindric torus, forming a globose head; ovaries

biconvex, margined, ventrally gently curved, dorsally very convex, ciliate, on the sides

puberulous; dorsal nerve simple, veatral divided a little above the bifurcation of the

basal nerve, in two branches, the right one of which, seen dorsally, is ovule-bearing, the

left one sterile; style shorter than the ovary, apex recurved, stigmatiferous on ventral

suture. Ovule hemianatropous, inserted with a broad base, 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 dorsal one very convex, about 5 mm. long, ventrally keeled, rugulose on the

sides, puberulous, style hooked, much shorter than the achene proper.

Plate 109. Adonis brev'utyla, Franch., rar. 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 ripe carpel; 12, group of sclerenehynia

cells from ripe carpel.

Ranunculus Aucheri, Bom.

Root-fibres thin-cylindric; leaves subisodiametric, trisect; segments usually potioled,

deeply cut, more rarely only lobate; longer lacinia* mostly linear; flowers solitary or

few or forming a many-flowered, often divaricate corymb; sepals spreiding, persistent;

nestariferous staminodes broad obovate, subasymcnetric, about 1 cm. long, persistent;

nectarial scale free, conspicuous; gynsecium ovoid; ovaries flat, broadly semi-ovate or

semi-obovate, dorsally very convex, subabruptly attenuated into the style, glabrous or

more or less beset with stiflish 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 thiokness of the root-fibres, in the relative

length of style and ovary, and in the degree of division of the leaves. It will therefore be

preferable to reunite R. elbrusensis with R. Aucheri. R. eriocarpus, Boise, too, is hardly more than

h 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 I. elbrusensis, Boiss.; root-fibres oblong cylindric; leaves trisect; segments

sessile; laciniee subacute ; ovaries hairy, about twice the length of the style. —Elbrus.

Subspecies II. Aucheri ttpicus; root fibres thin-cyliudrio; leaves trisect, at least the

terminal segment petiolulate ; lacini© nnstly subacute; ovaries hairy or glabrous; style i to | the

length of the ovary.

far. a. Bungeana, Boiss.; leaf-segments only lobed.—Persia.

far. /8. persica; leaf-segments tripartite or trisect; flowering plant 30—50 cm. high ;
inflorescence

many-flowered, corymbose; style usually about as long as the ovary.—Southern

Persia {Kotschy /).
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Var. y. siKARAMExsis, P. B. ; leaf segments tripartite or trisect, often subpinnately out

flowering p^nt 2—12 cm. high; inflorescence 1-, more rarely 2-flowered; stylo

i to | the length of the ovary. Sikaram, 12,600' (Aitch !).

Subspecies III. hariabensis, P. B.; root-fibres slender, cylindric or fusiform; leaves twice

trisect
; segments of the first order long-, of the second order short-petioluled, the latter deeply cleft,

lacinise narrow-oblong, obtuse or roundel, small , ovaries broadly semi-ovate, glabrous ; style about

£ the length of the ovary. Kurruni, on the mountains bordering the Hariab valley, 10,000'

(ColltUI). Flowers in May.

Plate 110. (A) Ranunculus Aucheri, Boissier, snbsp. typicu*, var. persicus. (B) R. Aucheri, subsp. ivpicus, var.
si/caramensis. (C) R. Aucheri, subsp. hariabensis. 1, sepal of R. hariabensis; 2, nectarial staminodes of (A), (t),
(C); 3, stamen of R. hariabenns; 4, pistils of (A), (B), (C).

Ranunculus afghanicus, Aitch. et ITemsl.

Thicker root-fibres stout-filiform or fusiform; flowering stem 5—25 cm. high, silky

villose; basal leaves rather long-petiolod, blade reniform, cordate, 1*5—3 cm. across,

trilobed to about £ to i, glabrous; middle lobe cuneate-obovate, lateral ones trapezoidal,

much broader, unequally bilobed; lobes and lobules crenate; inflorescence one-to man
flowered; peduncles patulous or ascending; bracts trisect, segments linear or oblanceolate
obtuse; sepals patent, elliptic or obovate-oblong, villose; nectariferous staminodes aboul

1 cm. long, at least twice as long as the sepals and androgynoecium, broadly asymmetric
ally obtriangular, like the sepals persistent (always?); nectarial scale free, conspicuous, ob
triangular; filaments and anthers linear; pistils numerous, 1*5—2 mm. long, compressed,

broadly semi-ovate; glabrous or sparsely beset with stiff hairs, dorsal nerve little

remote from the margin; style about } as long as the ovary, emerging from it rathei

abruptly; achene compressed, semi-obovate, very convex dorsally, style hooked, much
shorter than the achene proper.

Flowres in June.

Afghanistan: Kurrum valley: on grass-meadows. Karchatal 10,500' {Aitch.!); mountains of
the Hariab valley, 8-9,000' (Collettf).

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

Plate U0A. Ranunculus afghanicus, Aitch. et Hemsl. 1, Tall; 2, dwarf specimen; 3, sepals; 4, nectarial
staminodes; 5, stamen; 6, pistils; 7, pistil of R. Sprunnerianus, Boiss. ; 8, achene of the same.

Calathodes palmata II. f. et T.

The genus Calathodes has been reduaed by Baillon and Pranti to the rank of a subspecies
of Trollius. And, indeed, as long as the generic separation had to be chiefly based on the presence
or absence of the so-called petals, and as the latter are sometimes reduced to three in Trollius
pumilus, the reduction of Calathodes to Trollius appeared unavoidable. Recently, however, ripe fruits
of Calathodes palmata have been gathered, and their examination shows that Calathodes is really a
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 carpels. That
we have not to deal with a coalescence of fruit-stalks, as has been supposed, is clearly proved by a
cross-section through the elongating part of the torus (see fig. 12 of plate 112). In the Western
Chinese plants the ovaries have a wing-shaped cellular outgrowth near their base, the lower poition
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of which becomes involved in the interstit :al growth of the torus, so that the angles of the latter

become winged; in the Sikkim specimens this wing-like appendage is, however, wanting, so that it

cannot be made use of as a generio character; it is hardly of sufficient importance to found a

separate species on. If CuUha bo upheld 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 the

calyx and the gyncecium not elongating after flowering; seeds usually inserted all along the ventral

suture; chalazal part of seeds more or less spongy.

Calathodes, H. f . et T. ; leaves palmately divided ; nectariferous staminodes none ; torus elongating

after flowering between the insertion of the calyx and the head of follicles; seeds inserted below the

middle, chalazal part not spongy.

Trolius, Linn. ; leaves palmately divided ; nectariferous staminodes present; torus not elongating by

interstitial growth; seeds inserted all along the ventral suture of the follicles, chalazal part not

spmgy.

Varieties of Calathodes pahnata—

Var. a. Akartema, P. B. ; ovaries exappendiculate. (Flowers solitary.) Sikkim, 10,000' (Hooker

fit •').

Var. y9. appekmculata, P. B.; ovaries and follicles dorsally with a wing-shaped appendage

near the base. Inflorescence racemose or paniculate, llupeh (Henry, 1885-86, AV
C977 !) See also Hooker's Icones, plate 1935.

Vlatr 112. Calathodes palmota, H. f. Th. 1, flowering plant from Sikkim; 2, heid of follicles of variety /Q ;
3,

tepal; 4, stamens; 6, pyncesiam of variety a; 6, pistil of variety tt ; 7, the same, with the ovary cut longitudinally;

8, pistil of variety y8 ;
9, the same cut longitudinally; 10, a pistil less magnified ; 11, head of ripe follicles seen

from abjve; 12, cross section through torus below head of follicles; 13, ripe seed; the figure at the lower right

edge represents a ripe follicle just before dehiscence.

Teollius pumilus, Don.

The genus Trolllus is composed of two form-groups—one group which is characterized by the

nectariferous staminodes being usually long-clawed, and more especially by their being distinctly

taickenad at the upper edge ; whilst the staminodes of the second group have a very short claw and

their upper margin is thin, like the margin of an ordinary petal. The former comprises the

various varieties of T. pumilus ; to the latter belong the difficultly separable species T. curopaeus,

T. asiaticus, T. hrus, anl T. Itlacmus, with their 8UD3pecies T. altaicus, T. acaulis, and others. Accord-

ing to Maximowicz the diserimination of the Northern Asiatic and European species would be

according to the following scheme:

—

A. Flores lilacini ... ... ... T. Wacinus.

B. Floret flavi vel aurantiaci

—

a. Styli discolores ... ... T. allaicus.

b. Styli concolores

—

a. Petala stamina superantia ... T. asiaticus.

y6. Petala staminibus subaequilonga

vel iis subbreviora ... ... T. laxus.

7. Petala staminibus breviora ... T. europaeus.

The relative length of stamens and staminodes is, however, an unreliable character, even in

T. asiaticus. This is shown by figures /, m, n, of which / is from an old specimen of Schangin's

and n is from a specimen on the same sheet and in neirly every respect exactly like the former;

but whilst in / the stamens are distinctly longer than the staminodes, in n the staminodes are

tkbout twice the length of the stamens; m is from another old Siberian specimen of T. asiaticus in
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which the stamiiodes are only slightly longer than the stamens. In T. curopaem the staminodes

appear always to be a little shorter than the stamens; they are also more distinctly obovate.

After all it may be better to fall back on Linnams' way of distinguishing T. curopaeus from

T. asiaticus by the sepils bding connivent in the farmer and patulous or spreading in the latter,

although it must be confessed that this method has its difficulties. Hegel's T. dshungaricus will

then have to be separated again from T. curopaeus. Its affinities are perhaps more with T. laxu*.

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. o g to *, all 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. tunvtii as a species of the

first order. Here the pistil has vary commonly the hope depicted in fig. 5, t\ but in a specimen,

for instance, from PhuLillaru in the Ntfa valley the pistil is exactly Hke 5, b, which represents

the pistil of T. am*ri+mu$ Mohlb. from North America, Although the majority of specimens of T.

acaulis are similar to those described sad figured bj Liodley in the Botanical Register of 1842 and

1843, the name has become singularly inappropriate, siucc l«,-afy specimens as much as half a meter

in height have been gathered iu the North-Wast Himalaya. As a rule the Siberian forms of T. lasus

have the blade of the stamiuodes linear-oblong (see fig. 8, ft), whilst in T. SAMtft they are usually

obovate or obovate-oblong (see 8, d,e,f,g); but in the American varieties of T. l/xits, the nectariferous

staminodes are like those of acaulis. As a matter of fact, T. acaulit is connected with T. laxus by

a series of inteimediate forms, especially from Giigit, some of which are hardly distinguishable from the

true r. fats*. That T. patulus and T. eaucaskut 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 aharaoter is not a constant one; the sepals of

T. acaulis are mostly deciduous, but specimens may be obtervel in wh'ch the head of ripe follicles

is accompanied by marcescont sepals The relative lenjth of ovary and style is freely made use of

by Lodebour, 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—£, |, ±, f

.

Remarkable is the close resemblance of T. Idacinm to the typical T. crestfftt; the colour of the

sepals of T. iilacinus would hardly prevent its being united with T. laxus, the more so as the

sepals of T. americanus are suffused with a pinkish hue on the outside, and in the variety alba from

the Eocky Mountains they are white. The only character by which it is possible to distinguish

T. clilacinus from all the other species of Trollius is the absence of glanlular papillas on the pistils, a

character which, however, is hardly of sufficient value to make it a subspecies as is done by Prantl.

We would thus arrive at the following grouping of the various forms of Troilim

:

—
I. Staminodes manifestly thickened at their upper edge, with long claws.

—

T. pumilus, Don.

II. Staminodes quite petaloid, fiat at. their upper margin, with short claws.

A. Sepals patulous or spreading:

—

a. Staminodes shorter or somewhat longer than Ihe stamens, obovate or obovate-obloDg.

a. Carpels papillose. Sepals yellow or white.-- T. laxus, Salisb.

yQ. Carpels glabrous. Sepals lilac.

—

T. Llacinus, Bunge.

b. Staminodes mostly distinctly longer than the stamens, linear or linear oblaneeolate

or style of a different colour to the ovary.

—

T. asiaticus, Lin.

B. Sepals connivent, 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 71 pumilus.

Subspecies.

Subspecies I. anemonifouus, P, B. ; stem sparsely foliate; blade of basal leaves

trilobed to near the base, usually 3—5 em. long; the segments sub-distant ; the middle
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one deltoid or broadly obovate, breadth J-f the length, nearly to \ trilobed; lobes

lobulate or serrate-crenate, lobules distantly or closely crenate-serrate, serratures

apiculate or submucronate ; staminodes 6—7 mm. long, linear, breadth about |—J the

length. Kansu (Potanin !) ; Tachienlu region {Pratt n. 676 !).

Subspecies II. Pumilus nokmalis ; stem mostly \eafless above the base, rarely

1 2-leaved; blade of basal leaves 1

—

3 cm. long, trilobed beyond the middle

or nearly to the base, usually more or less overlapping upwards; middle segment in

outline broadly and often subspatulately obovate or broad-deltoid, breadth f— { the

length, usually trilobate or subtrifid to ^ or nearly ^ ; lobes lobulate or subincisedly

serrate, serratures mostly frequent and close together, acuminate-mucronate or nearly

aristate, rarely apiculate only; lamina of staminodes linear-oblong, often compressed-

capitate at the apex, breadth J—| of length.

Subspecies III. geranifoliub, P.Br, stem usually 1- to 2-leaved; petioles of cauline

leaves conspicuously sheathing ; leaves deeply 3-partite or 3-sect ; blade of basal leaves

1—3 cm. lon^, segments often rather distant; middle segment oblong-elliptic or

elongate-deltoid in outline, breadth f—J the length, usually trind beyond the

middle; lacinise once or twice incised or incised-serrate ; lacinulse or serratures rather

scarce, usually lanceolate or lanceolate-linear, apiculate, entire or serrulate; basal sinus

usually narrow; staminodes 3— 1 mm. long, blade obovate or obovate- oblong, breadth

i_i the length.

Subspecies II. Pumilus nokmalis.

Var. a. sikkimensis P. B.; leaves with numerous muoronate serratures; flowering stem

8—15. cm. high, leafless or rarely with one leaf near the base.—Sikkim 15—17,000'

{Hook. Jill); Phari (K.'s coll.!); Bhutan, near Kung-met (K.'s coll.!).

Var. £. buotakica, King in kerb, Cafe; stem 30 to 40 cm. high, one-flowered, leafless or

rarely with one leaf towards the base; leaves as in a.—Chumbi, at Do-tha

(A7s coll!),

Var. y. tockakensis, Franchet PI Del., p. 23; stem up to 50 cm. high, often three-flowered,

with one or two cauliue leaves; basal leaves as in a.— (Yunnan.)

Far. S. iianu>-culoides, Hemsky pro «p. in Linn. Soc. Journ., No. 202, p. 301; stem

10—24 cm. high, leafless; lacinice of basal leaves once or scarcely twice serrate,

serratures apiculate, segments more or less overlapping, basal sinus closed.—Tachieulu

region (Pratt !).

Var. e. kansuensis, P. B. ; stem 15—20 cm. high; one-leaved near the base; leaf-segments

distant, laciuiee once serrate, serratures apiculate.—Kansu (Potanin).

Var. £. tasgetica, P. B.) stem 7—10 cm. high, leafless; segments more or less imbricate,

lobulate; lobules rounded, once crenate-serrate, serratures scarcely apiculate.—Tangut

region of Kansu (Przwalski !).

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. bJwtanica

of undoubted staminodes, consisting of filaments of varying lengths and an ellipsoidal empty terminal

pouch; the number of so-called petals iB then reduced to three or four (see fig. 5d). This proves

conclusively that PrantVs opinion that the nectariferous petah in Trollius and other genera of

Banunculacea? are really modified stamens, is correct. In subsp. yranifolius especially the sepals are

very often persistent and marcescent (sea fig. 6), whilst in T. ac talis they are usually caducous; but
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incised, Iacinulce unequally serrate; serratures callose-apiculate ; upper leaves slightly

less divided, uppermost often reduced to a small, ovate-lanceolate, very acute scale.

Flowers unknown. Infructescance racemose, 20—30 cm. long. Bracts deciduous. Heads

of follicles about 6, lower consisting of 3, upper often of 2 or 1 follicle. Pe-

duncles elongating, at first about 5, finally 10—15 mm. long, about 0-7 mm. thick,

terete torus forming a small knob. Follicles stipitate; stipes subterete, 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, membranous, finely reticulate;

sutures narrow, not prominent; persistent style little more than 1 mm. long, stigmatic

surface thick, extending along the ventral suture, slightly recurved at the apex, seeds

numerous, obovoid.

Eastern Sikkim : at Kiltat ; Phari (Dunghu !).

Flowers just fallen in July; fruit ripens in August.

This species agrees with Copti* Irachypetala, Sieb. et Zucc, in ike biternately divided leaves

with pinnntifid segments, the partitions being again pinnatifid or incised-serrate, the serratures being

acute. The authors state, however, that this specios has long pedicelled flowers and that "habitus

omnino ut in C. a*plenifi>liif
DC, sed segmenta foliorum profundius incisa, lobis plerumque

augustioribus et minoribus." In our species the lobes are much largar than in C. atphnifolia \ in fact as

regards the vegetative parts it stands nearer C. Teeta than C. aspknifolia. From both it differs widely

in the size and shape of the follicles.

C. anemoncefolia, 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 Zoufou, Yol. VII, proves clearly that onr plant
does belong to neither O. anemonafolia nor to C. brachypeUla. It is, however, very closely related to
Coplis orientally Maxim. To judge from Maxiraowicz's description and Phonzo Zoufou's fig. tab. II
versa, which Professor Huth doubtfully refers t<) C. orimlate, the leaves of the two species are nearly identical.
A further point of ogreement between the two consists in the size of the follicles and the relative length
of stipes and follicle proper. Professor Huth states that the follicle of C. orientate is about 30 mm Ion*
of which nearly 10 mm. are accounted 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. arien/alis rests on the comparative length of fruit and pedicel Maximowicz lays considerable stress
on the relative length of fruit and pedicel. For he .ays :-«C. anemonarfolia a O. orientali diifert
peduncubs Wum ad summum duplo, in nostra (0. orienfali) triple quintuple superantibus.' In
L.ospnocarpa the longest fruit-bearing pedicels are 17 mm. long, and about one-third the length of
a strpita^efolhce, but usually they are only i or less. C. orientate appears to have five or more carpelsm one head. Uur species has never more than three. There may, of course, exist other differences in the
parts of the flower.

DELFHINIUH'.

whiefdX 1 ?! ^
n r/

ter ^ COnVenienC9 t0 "*** -*"*"" as a "P™te TO ^e character.



DESCRIPTIONS OP NEW AND RARE INDIAN PLANTS. 91

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 Acomtum it is doubtful

whether any botanist could be found who would consent to a generic separation of the two, if they
had been originally united. It is certainly as reasonable to establish comtclida as a separate genus as it

is to allow Aconitum generic rank. Delphinium would then be distinguished from the other H< 11 bcreae by
its monosymmetric flowers and the foim of its nectaries, and it would be divided into the three
subgenera

—

I.

—

Conbomda; nectaries coherent into one, rarely abortive; carpel solitary.

II.—Delphinium verlm; nectariferous staminodes 2, separate, claw absent or rudimentary;
cainela 3—8

Iir.-AcoNm

camels 3—8
; nectariferous staminodes 2, separate, claw at least as long as the nectary proper;
3-8.

The arrangement of the specie* belonging to Dtlpkinim* tttum into leotiom that leave closely allied
forms together, is a matter of groat, d.lhVulty, and is in some cases impossible. The following classi-

fication, to a oertain extent foreshadowed by the Lamented Profeeeor Prantl in "Die Pflanzenfomilien," is

here attempted. A different grouping will, according to a friendly communication of Professor E. lluth, be
adopted by him in his monograph on Delphinium, which will shortly be published in Engler's Jahrbucher,
and which will for a long time to come form the standard work on this highly interesting genus.

Section I.—Delphinell^; annual; anterior staminodes glabrous; seeds either depressed-spherical,
the wrinkles forming an open cup at the top (Dclphinellee propria), or triangular-sub-
globose, areolate-rugose (SUphisngrca).

Section II.—Isocheilje
;
perennial; anterior staminodes hairy, similar in colour to the sepals,

usually about as long as, or longer, rarely (in D. inoarmm) 3 mm. shorter than the anterior
sepals, light coloured, usually bifid; seeds lamellate-rugose ; cauliae leaves usually con-
spicuously sheathing. To this section belong--!), dasystachyum, Boiss.; D. lanig>ru<n, Boiss.

;

D. ithabunnse, Boiss.; D. micranthum, Boiss; D. hybridum, Willd., with its subspecies D.
fmum, Waldst. et Kit., D. hybridum vtram, D. cyphoplectium, Boiss. ; D. qwrcdomm., Boiss.
D. Szowitzianum, Boiss.; further D. incanum, Royle ; D. denudatum, Wall.; D. tuberosum
Auch.; D. penicillatum, Boiss.; D. kurdicum, Boiss. ; D. Zalil, Aitch. et Hemol. ; D. saniculae-

folium, Boiss.; D. uncinatum, II. f. et T. ; D. dasycaulon, Fresen.

Section III.—Homceochbo.e
; perennial; anterior staminodes hairy, similar in colour to the sepals

(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. grmdiflor„m, Linn., inch D. cxruleum, Jaoq. ; D. cheilunthum, subspecies
schizophyllum, P. B.; D. altimmum, Wall.; D. pachyce,drum, Hemsl, subsp. tsangemr, P. B.

Section IV.—Heterochjul*
; perenn :

al; anterior staminodes hairy, very different in colciir from
and shorter than, the (blue, purple, or variegated) sepals, usually 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 separate sections
or series.

Subsection I.-Pterosperm*.; seeds with the loose epidermis forming wings along the edges
epidermis otherwise more or less puckered, but not thrown into scariose wrinkles lj)
stapeliosnum, P. B

; Z>. Mum, Linn, subspecies incisun
; D. ves,itu,n, Wall.; D. riscotum,

H. f. et T.; D. ghctale, H. f. et T.
; D. B-unonianum Royle, b. densiflorum, Duthie

Subsection 2.-LEPinosPERM*; seeds lamellate-rugose.-Z). tpeciosum, M. Bieb., subspecies ranun-
oulifolium, Wall.; D. kashmirianum, Royle, and D. Jacqncmontianum, Camb.
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As specimens with ripe fruits are yet rather scarce, partly in consequence of the tendency with

paid collectors and amateur botanists to neglect gathering fruits and ripe, seeds, partly from the necessity

of leaving less accessible regions before the fruits have attained maturity, it is not yet possible to establish

in all cases the limits within which the structure of the seed has to be considered as variable. For

instance, it would be very interesting to know whether of two species like Delphinium Brunonianum

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 probable, whether they constitute corresponding

members of two parallel series, one with its winged seeds a desoendent of D. elatum, the other a

modification of D. speciosum. There is no genus among Ranunculacece, except perhaps Isopyrum, where
an accurate knowledge of the structure of the seeds is of such importance for a correct discrimina-

tion of species as Delphinium, including Aconitum. Fortunately the collections of Indian plants made
since the publication of the first volume of the Flora of British India have furnished the writer

with sufficient material to settle several doubtful points and to assign to certain forms their right place

by making use of characters derived from the seeds. Thus it has been found that D. ranunculifolium

of Wallieh is not a variety of D. elatum, but belongs to the group of D. speciosum; that D. Jacque-

montianum cannot be referred to D. Brunonianum, but has either to be considered a subspecies of

J), kathmrianum, or taken as an independent species ; that the Khasian forms of D. altissimum must
be separated from the Himalayan forms and raised to the rank of a species, to which the name of

D. riapeliotmum has been given by the writer.

But although a detailed and rather laborious investigation has led the author to the conclusion
that it is always unsafe to separate or to unite two otherwise closely aUied forms unless their seeds be
known, too much importance should not be attributed to differences in minute details of their structure
To cite two examples:—/;, dimneatum., Ledeb., is stated in Bois.ier's FUra Orientals to hove «eeds
with narrow continuous wrinkles, whilst Hohenacker's specimens from Georgia have seeds with deeply
notched, nearly separate scales. D. rugulomm, Boiss., is distinguished from D. persicum, Boiss., by the seeds
of the former having "distinct adpressed scales," whilst the seed-scales of the latter are « abbi eviated and
united into^transverse wrinkles." As a matter of fact the case is sometimes reversed, as an inspection of
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l

% "' —*** ***
Napellm, Linn.

JNapellea3. sepals deciduous, blue or variegated with white: A.
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Subsection 2.—Anthorero: sepals mareescent, yellow: A. dnf/iora, Linn.

For convenience of reference we append a list of the species of which seeds are figured on the accom-

panying plates :

—

Plate 116,/f. 13. D.uminatum pseudovestitum.

I
1 LATE 117, Jig. 10 (a), (b), (c) D. saniculifolium refractum; (d) D. denude

Plate 118, fig. 10. D. grandiflorum, (a) var. paradoxa, (b) var. Linnaei, (c

Plate 119, fig. li. D. persicum, Shiraz.

12. D. rugulosum, Mount Shebo, Beluehistan.

13. D. rugulosum, Hari rud.

14. D. pern'eUM, var. m*m»«mi P.B , Slieho.

15. Z> persirum, var. OtebimM, Boluchistan.

16. D. pcrsicum, var. afghanium, Afghanistan.

17. 7) iaoiftOTt, Kashmir.

IS. The tame.

19. D. denuljtum, N. W. Him.

20. D. saniculifolium, var. kohatcnsis. Kohat.

21. £. KttJMftm, Hazira.

22. D. speciosum Bicb. subsp. ranunculifolium, var. oinoph$

23. D OMfamrMfNMI, Labul.

24. D. Jacquemuntianum, (a) Bashabr, (b) Dbauli valley, S
25. i>. Brunonianum, Kashmir.

26. J), densiflorum, Bashabr.

27. D. MMOtim, Sikkim.

28. D. mrfttm, N.-W. Him.

29. D. stapeliosmvm, Khasia.

30. 7). incuum, Nipal.

31. D. glaciale, Sikkim.

32. D grandiflorum, war. bhotanica, S. E. Tibet.

33. Z>. dictyocarpum (unripe).

34. J9. dasycaulon, W. Ghats.

Plate 121, ./ty. 10. D. stapeliosmum, Khasia.

11. D altissimum, E. Nepal.

12. D. cheilanthum schizophyllum, Kumaon.

Plate 122, fig. 20. ZX densiflorum, Lebung pass.

Plate 128, JS?. U. D. visvosum, Sikkim.

Plate 127, fig. 10. -D. speciosum, subspecies ranunculifolium, (a) var. thyrsantha; (b) var. eriantha
; (c) var.

oinophylla.

We proceed now to the consideration of those species which are figured on plates

116—125, 127, 126.

Delphinium uncinatum, IT. /. et T.

A perennial herb. Bhizome descending or vertical, subcylindric, 4—8 mm. thick,

covered with old leaf-sheaths at the apex. Stem solitary or double, simple or scarcely

branched, terete, subflexuose to geniculate, 12—45 cm. high, near the base 2—i 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 at the base; petioles slender, subcanuliculate,

dilated at the base into a lanceolate parallel-veined sheath, two to three times as long

as the lamina, glabrous or somewhat hairy; leaf-blade trisect to the base, Vo to 6 cm.

long, 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,

divisions lanceolate in outline, divergent, alternately or suboppositely pinnatoly incised,
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lacinia? linear, often ensiform rarely abbreviated, entire or again incised, ultimate Iacimilaj

callose-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, middle one 1-5—4 cm. long, 1—2 mm. broad. Inflorescence racemose or racemose-
paniculate, 10—25 cm. long, lax. Pedicels terete, spreading, straight or scarcely arcuate,

4—6 mm. long, somewhat thickened upwards. Bracts at the base of the pedicels, linear

or sublanceolafe, acute, like the bracteoles glabrous or hirsute, 4 ~7 mm. long. Brac-
teoles linear, basal, lanceolate-linear, about 2 mm. long. Torus depressed, glabrous
or hirsute. Sepals 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 sepal elliptic, obtuse, 7—12 mm. long, spur saccate or subcapitate at the apex,
straight or moderately incurved, horizontal or somewhat ascendent, longer or slightly

shorter than the pedicel, 7

—

10 mm. long, near the apex 15—2 mm. thick*
lateral sepals oblong-obovate, rounded, entire or subcrenate ; anterior ones elliptic-

oblong, obtuse, 8—12 mm. long. Lamina of nectariferous staminodes with sigmatoid
anterior margin, at the tip shortly bilobed, glabrous or slightly ciliare, 7—10 mm.
long

;
spur open on the inner side to J or J, glabrous or inside minutely hairy, below

the open part more or less constricted, capitate at the nearly straight or hooked tip.
Anterior staminodes petaloid, lamina oblong, bilobed to about the middle, 6—8 mm."
long, villose or shortly hairy on the upper surface, dorsally glabrous or villose lobes
broad-linear, rounded or obtuse at the apex; claw linear, papillose, 4-6 mm' lone-
shorter than the lamina or equal to it. Stamens about 25, subequal ; filaments dilated
below, linear, about 5 mm. long, glabrous or sparsely ciliate, nearly filiform near the
tip; anthers orbicular. Pistils 3, erect; ovaries oblong; glabrous or hairy, 2'5-3 mm
long; styles nearly straight, siigmatose at the apex, 1-1-5 mm. long, glabrous.

Flowers in June and July.

Far. a. pseudovestita P. B.
; s fem

, pedicel,, sepals velvety with spreading hairs, lacing ofleaves elongate. Beluehistan (Slock..); Panjab, near Hassan Abdal
{
AU hijn andm other localities.

v mmth "DU

^ *fZ££ T' T„ **<*>*** "***•' '~ of basal leaves more ox lessabbreviated. Rurnim Valley, near Alikhel (A,Uh I).

fi: 10, pedals: (o) mi ii)pK.dmalUa: (i| AUt
'

I

* °- 8
' of «*• j: »• of T«r.

Delphinium wncuutFOtWM, Tim*.

^"ssrt^sssi ;t^ stout °^-> - -* ««•
long, tmect or deepV tipa^a ";a t

n

f; 7 ^ -«-*»-^ 2-5-4 cm.
sioDS cuneate pinnate^ L ll" S T*" ^ deeP 'y **"»* divi"

inflorescence racemose, sinip!c or ™d. ^Z,'^ ™ **"* **—•*
~^*« umuuutiy Tripartite:

compound, racemes lax or rather dense; bracteoles
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inserted near the base of the pedicel; flowers blue; lateral sepals 8-10 mm. long;
sepaline spur cylindiie or slender conical, symmetric or gibbous, 7—13 (20) mm. long.
anterior nectaries light-coloured, nearly as long as the lateral sepals, bifid, rarely shortly
bilobed; pistils 3; follicles cylindric, 8—10 mm. long; seels broadly obpyraiuidate
rounded, wiinkled with scariose closely imbricate scales.

Flowers in June and July.

Distribution: Persia, Afghanistan, Punjab.

An examination of the numerous specimens of D. MnioulmfuUum ii

Saharanpur shows of how little importance variations in the form of the

of the nectaries are in the group of forms of which J), kybridum
This holds good especially with regard to the gibbosity of the sepal

excess of growth of the neotarial spurs which get curved and force pa:

Accordingly we find gibbous spurs in D. hyhrimm and b. dminlatum

spurs in D. cyphoplcctrum and D. sanicutofulium. As the other ohai

the distinction between D. cypkopketrum and D. hylridum prove

reduced to the rank of a subspecies of (he latter. To return to

collected by Aitchison in the Kurrum Valley, and which Boissier reiV

D. penicillatum, is much more closely allied to the Gilgit forms of I), tonieutwfolmm ; and as the name
macroplectrum ceases to be appropriate, tho writer prefers to call it var. kurtumena<'. To the group of
D. saniculmfolium belong also some plants from Eastern Afghanistan, among them No. 45 of Jierb
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 eormwhafc
doubtful whether this should be united with D. *aniculxfolium, or considered a separate Bpeoiea
To a certain extent it reminds one of some forms of D. d<nudatum, but the seeds are those of
D. saniculcefolium. It is here described as subspecies ccntetcroides.

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. fS. aquilegifolia, Boiss.
; branched, without glands, glabrous or sparsely hairy; spur

attenuated towards the tip.—Northern Persia.

Var. y. kohatensis, P. B.\ branchel, eglandulose; branches, pedicels, and sepals minutely
pubescent with crisp grey hairs; sepaline spur cylindrio or conical, slend.r, straight
or recurved, rarely obscurely gibbous at the tip ; nectarial sp ir subulate,' straight
or recurved; ovaries somewhat hairy near the apex. Afghanistan (Griffi h !) ; °on
dry hills in Kohat and Wamristan (Urummond, herb. CaZc.f); on dry hills between
the Indus and Jh lum (Fleming).

Var. 8. OILGITEN.IS, P. B.
;

rhizome cylindric or subtuberous ; stem simple or somewhat
branchel, pubescent with crisp hairs; sepaline spur slender, conical, straight or s i*htly
incurved, rarely gibbous; neotarial spurs gibbous below the apex; ovaries covered
all over with minute hairs. Gilgit (Giles /).

Var. 6. KUSBAMBifsis (D. peneUlatum, var. macroplectrum, Boiss.); rhizome subcylind ic or
tuberous; stem scarcely branched, pubescent with crisp hairs, towards the apex
and the pedicels more or less glandulose

; sepaline spur straight or slightly curved
slender conical, 10-12 mm. long; nectarial spurs subulate incurved- ovaries
sparsely hairy all over. Kurrum Valley (Afokm*/); Ziarat (herh Sah ']

Subspecies II. Centetkroidfs, P. B.
; rhizome subtuberous, stem rather elongate, ' towards

the base glabrescent, upwards sparsely hairy and like the pedicels glandulose; sepaline

A*x. Hot. Bot. Gard. Calc, Tor. V.
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spur subulate or slender, cylindrical, more or less curved, 15—20 mm. long ; nectarial

spurs thin, awl-shaped, slightly incurved or reourved; ovaries hairy all over; lamina

of anterior staminodes suborbicular, shortly biiobed, disc and base sparsely beset with

short hairs, glabrous below ; seed-scales rather short, adpressed ; leaves of J), sanieula?-

fdium. {Griffith, Afghanistan, 156 suppl list) No. 45, Herb. East Ind. G»mp.).

D. detwdatuiu, Wall., is very closely 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 J), santculifoltum, sometimes make their uppearance in a similar position in specimens of D. denudatum.

The latter can, however, be always distinguished from the former by the seed-soales being laxly,

not closely, imbricate. Some specimens of D. denudatum agree nearly exactly with Don's D. pauciflorum,

which has, according to Don's description, nectarial staminodes like those of D. dmudafum, and not

like those of D. Jjncn. The fact that Hamilton suggested D. consoiida on his sheet has 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 has obtained the sanction of long usage, the

more so as the name of D. p-meiflo»utn ha3 been applied by ether authors to other species, and is

therefore somewhat discredited.

Plate 117. Delphinium saniculafoUum, Buiss. 1, var. kohatemis; 2, var. gilgit&nsis; 3, var. kurrumsh; 4, pedicels

bracteoles, and posterior sepals of a., b. var. a from Persia, c. d. var. & from Gilgit, e. var. y from Kohat, f. var.

y from E. Afghanistan, g, subspecies II. from E. Afghanistan; 5, nectariferous staminodes of a. b. var. a, c. d. var.

8y
e. f. var. yt

g. var. e, h. subspecies II. 6, petaloid staminodes of a. var. a, b. var. yy
c. var. B, d. var. e, e. sub-

species II; 7, stamens of a. var. yf
b. var. e, c. var. a ; $. pistils of a. var. a, b. var. e. Subspecies II, d. var. »y;

9, follicle; 10, seeds of a. var. ay be the same, apical aspect, e. subsp. II, d. of B. denudatum.

Delphinium incanum, lioyie.

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 puberulous or pubescent; lower leaves

shortly or long-petioled, upper ones subsessile; the longer petioles moderately dilated at

the base, sometimes 5 cm. Jong; shorter petioles scarcely dilated, strongly striated with

parallel nerves; lamina of lower leaves trisect to the base, lateral segments asymme-
trically bisect, segments repeatedly pinnatisect, ultimate divisions lanceolate-linear,

acute, apiculate, 2—4 mm. broad, nerves prominent beneath; upper cauline loaves smaller

than the lower ones, somewhat less divided, lacinulae more acute. Flowers conspicuous,

arranged in rather dense racemes. Pedicels at the base with a linear-lanceolate acute

bracts of a length of 3—7 mm., 5—15 mm. long in flower, in fruit sometimes 25 mm.,

shorter than the spur, at or near the base, rarely above the middle, with 2 usually

opposite linear bracteoles of the same length as the bract or shorter. Sepals bright blue

or purplish, spreading, elliptic or the anterior ones subobovate, 10—18 mm. long, 7— 1

L

mm. broad; anterior and posterior ones very shortly acuminate, outside densely and

minutely grey-pubescent, lateral ones rather obtuse and broader, pubescent along the

middle; spur about as long as the lamina or | as long, horizontal or ascending,

subcylindric, more rarely subulate, straight or somewhat curved, at the tip obtuse or

subacute or abruptly narrowed, often narrower in the middle. Nectariferous stami-

nodes shorter than the sepals, glabrous, anterior margin upwards bent back at nearly
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a right 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, bitid to about the middle, on the upper surface near the base

bearded with white hairs, often subciliate, g-labrous or little hairy on the back; claw

linear, a little shorter than the lamina, papillose at the edges. Stamens 40—50, about

half as long as the sepals, exterior ones a little longer ; filaments moderately dilated near

the base, glabrous; authors subrotund. Pistils 3, erect, 3—4 mm. long; ovaries ovate-

oblong, densely and minutely pubescent; style filiform, nearly half 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 btiffish straight or

more commonly with crisp minuto hairs, persistent style j .1 the length of the follicle.

Seeds numerous, obpyramidate, 3—1-sided, dorsal side broader and slightly curved, covered
with scariose free or slightly connate subadpressed scales, about V6 mm. long.

Flowers from June to September.

Kashmir (Berb. Fate.'); Sin<l valley {StoHczka f CU*k$f)\ Kishtnganga valley Dear Gurais
(Duthief); LUdar valley 8-i),0()0' (/)„//,„> .'

» ; Ptngj (Stoticukaf) \ Kunfivvar (AW< .') ; liashahr (Lace /).
Delphinium inennum is the Himalayan development of the polymorphous U. h>,h,idum

; especially close
is the affinity between a rather small-flowered form from Kunawar with purplish-blue sepals and petaloid
staminodes as loug as, or longer than the lateral sepals, and the laxer raoemose variety of D. puniemm
from the Caucasus. The middle cauline leaves of D. xncanum are, however, always subsessile, the sheaths
of the petioles much less conspicuous, the sepals are broad-el liptio 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, Royle. 1, upper part of flowering plant; 2. basal loaf; 3, posterior sepals, (a)
Kashmir, (b) Kunawar; 4, lateral sepal; 6, anterior sepal; 6. nectariferous statninode; 7, petaloid staminode

; 8, stamen-
9, (a) pedicel with carpels. 16) pistil, (c) hair; 10, mature carpel. Hairs si.mlar to 9 (c) occur on the' floral axis
of D. kjfbridmm, D. cyphoplectrum, D. dasycaulon, D. grandijlorum, D. ipecivsum, and others.

Delphinium gkandifloiujm, Linn.

{Delphinium grandijlorum, Linn. ; D. caruleum, Jacquem ; D. lonyipes, Franchet = D.
Davidi, Franchet; D. Kiwiaoncnse, E. Huth).

Perennial; rhizome subcylindric
;

flowering stem 7—60 cm. high; leaves trisect or
deeply tripartite, lateral segments 2 to 3-partite, divisions variously clefc and incised
lacinulae linear or linear-lanceolate or oblong, more rarely obovate or obovate-oblong;
inflorescence rarely one-flowered, usually several- 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 obpyramidal or oblong.
3-4-sided, 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.

Delphinium grandijlorum, (inch D. carukum,) is represented by numorous specimens in the herbaria

of Calcutta and Saharanpur, not only from Kumaon, Sikkim, and ChumH but also from Siberia and

Ann. Roy. Bot. Gard. Calc, Vol. Y.
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various parts of China. It has consequently been possible to trace in detail 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-Eastern Tibet, the invasion of the Himalaya by D. grandiflorum having evidently taken place from

the side of Central and Eastern Tibet. None of the charaoters by which D, caruleum has been supposed

to be distinguished from D. grandiflorum proves constant on detailed examination, as will be seen from

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

Var. a. latisecta, Maxim.) stem erect, middle-sized or elongate (15—80 cm.), much branched;

laciniae of leaves ovate or oftener lanceolate, acute or obtuse; sepals minutely pubescent,

azure; follicles 3, recurved nearly from the middle.—Sechuan, Kansu.

Var.fi. chinensis, Fischer; tall, erect, rather rigid; lacinise broad-linear; bracteoles minute

linear, somewhat remote from flower ; sepals minutely pubescent outside ; lamina of anterior

staminodes suborbioular, entire, glabrous on back and edges; carpels 3.— Siberia, China.

Var. 7. pubiflora, Turcz.; stem prostrate, like peduncles and sepals densely minutely pubescent;

lacinise elongate, narrow-linear; anterior staminodes suborbicular, entire.—Baieal region.

Var. S. Linnjei; stem tall, erect, like peduncles and sepals minutely 01 isp-pubescent ; lacinise

narrow-linear, elongate; bracteoles linear, small, more or less remote from flower; lamina

of anterior staminodes suborbicular, entire or emarginate, glabrous below, sometimes

ciliate ; carpels 3 (—4) ; follicles straight or recurved at the apex.—Siberia, Mongolia,

Northern and Central China proper, Yarkand.

Var. €. Potaniki, P. B. ; as in S, but lamina of anterior staminodes obovate-oblong, emargin-

ate or bilubed, ciliate, more or less hairy below; sepals outside near the base minutely

pubescent or sub-villose.—Setchwan (Potanin /).

Var, £. kumaonensis, E. Euth; stem erect, subglabrous, 40—60 cm. high, 3—4 mm. thick

near base; leaves 3-partite, middle division 3-fid, lateral ones divided into 3 or more

segments, lacinise broad-linear, the longer ones sometimes 2 cm. long by 2 mm. broad;

inflorescence racemose-paniculate, many-flowered; pedicels villous; bracteoles small, linear

remote from flower; sepals 11—18 mm. long, sky-blue, villous outside; lamina of anterior

staminodes suborbicular, snbentire or deeply bilobed, yellow-bearded, blue; carpels 3.

—

Kumaon: Byaus, near Kutti 13—14,000' (Buthief); Darma, in the Nipchang valley

13-14,000' (Duthie!)', on Mulapa Gadh 11—12,000' feet (Dut/iief); Nipal; on Nampa

Gadh. 10—11,000' {Duthie!).

Var. 7). tencicaulis, P. P.; stem very slender (30—50 cm. high, 1—1*5 mm. thick), sparse-

ly beset with retrorse hairs ; leaves remote, moderately cut, lacinise lanceolate-linear,

subobtuse, the longer ones 15—35 mm. long, 2—3 mm. broad ; inflorescence racemose,

very lax, few-flowered; bracteoles linear, remote from the flowers; peduncles and sepals

covered with short hairs ; sepals blue or purple ; lamina of anterior staminodes obovate-

oblong, bilobed or nearly bifid, hirsute on upper surface, rarely nearly bearded; carpels

3.—Chumbi: near Phemu and RinchingoDg {King's collectors!).

Var. 6. Davidi, Franchet pro sp. ; middle-sized, hispidulous with longish adpressed or spread-

ing hairs; stems slender, ascending; lacinise of upper leaves linear; flowers solitary or

subcorymbose
; peduncles shortly retrorse-pubescent ; sepals puberulous ; anterior staminodes

oblong, bilobed, near the base yellow-bearded; carpels 3 (?).— Tibet, prov. Mupin.

Var. 1. setchwanejsSis, P. B. ; a small slender plant, scarcely branched; stem and peduncles

retrorse-pilose, indumentum below the sparsely* hairy sepals rather longer; lacinise linear-

lanceolate ; bracteoles elliptic-oblong, opposite, just below the sepals ; lamina of anterior

staminodes ovate-oblong, deeply bilobed, slightly hairy; carpels 3.—Setchwan {Hmry /).

This variety, like 8, ^, £ and others, might be considered a species of the second order.

Var. k. kunawarensis (= D. ccBrnKum of Jacquemont) ; stem 30—50 cm. high, 3—5 mm.
thick ; leaves little or not crowded near the base, much divided ; lacinisB linear, acute

or subacute, 5—20 mm. long, 1—2 mm. troad; inflore:cence paniculate-corymbose,
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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. \. bhotanica, P. Jj. ; stem 15—50 em. bigh, 15—5 mm. thick near base ; lacinice

linear, acute, or subacute, 5—20 mm. long, 1—2 mm. broad ; inflorescence ample, pani-

culate-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, orshortly bilobcd, yellow-bearded; carpels 5.—Bhutan, nearTa-lu-ny ; Chumbi
and Phari (King's coiltcorsf).

Far. p. paradoxa, P. P. ; flowering plant 15—20 cm. high ; loaves more or less crowded
near the base, trisect, segments variously cleft, laeinia> abbreviated lanceolate, laeinulao

oblong or cuneate-obovate 1*5—8 mm. long, 1—2 nun. broad, usually rather obtuse;

flowers 1—3; peduncles 8—12 cm. long, ebracteate or hibracttate, bracts oblong-lanceo-

late entire or conform to the leaver; sepals subhirsnto, outside yellowish green, inside

white; lamina of anterior staminodes iobelliptio, shortly bilobed, yellow-bearded; carpels

3; seeds blackish, narrow-winged.—Chumbi ; Tali Tseng {King's collator*/ 1.

Far. v. obtusiloba, P. B.\ flowering plant mm-lly (J— 15, rarely 90 cm. high; st<n.

branched from the very base; leaves rath* r crowded mar base, much cut, densely pubes-
cent; lacinulce linear-oblong or oblong-ohovafo, very rarclv linear, obtuse, rarely sub-

acute; inflorescence subcorvmbose, two to many-flowered, rarely flowers solitoy; bracteoles

remote from flower, lanceolate or oblanceolate or sublinear; sepals densely villous near
base, with yellow hairs, inside sky-blue or purple ; lamina of anterior staminodes suborbi-

cular, entire or emarginate, yellow-beard* d ; carpels 5.—Chumbi and Phari: near Gup,
Ting, Phari, Giagong, Cha-^mg-la (King's collectors !).

Far. £. TSASGEKsis, P.P.; small, branched herb; stem, peduncles, and azure sepals minutely
and sparsely pubescent ; leaves subglabrous ; lacinioe 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 Sikkirn and

Lhassa (King's collators !).

Plate 11 B. Delphinium grandijl„rum
t Linn. 1, var. rj tenuicaulis ; 2, var. v obtusiloba; S, var. o, tsangensis-

4, posterior and lateral sepal of var. Kumaonensis, Knmaon ; 5, the same of var. pubifiora Tnrcz., Baikal region;

6, petaloid staminodes (lateral petals) : a. var. Linnaei, Yarkand ; b. var. obtusiloba Chumbi ; c. var. Linnaei, >iberia

'

d. var bhotanica, Phari ;
e. var. Kumaonensis, \Vest Nipal ; f. var. Potanini, Setshwan

; g. the same; h. var. seUhwaneds,
Setsshwanji. var. tsangensis, S.-K. Tibet; k. var. tenuicauhs, Sikkim ; 1. var. paradoxa; 7 stamens; a. var. paradoxal
b. var. setwshanensis, c. var. tsangensis

; d. var. Potanini; 8, gvnoecium ; a. var. Kumaonensis ; b. vnr. bhotanica ; c var'

paradoxa ; d. var. tsangensis ; 9, stigma of var. tsangensis
; 10 seeds ; a. var. paradoxa ; b. var. Linnaei c. var. bLtanica

\

11 upper part of pedical ; a. var. bhotanica
; b. var. Kumaonensis

; c. var. Potanini ; d. var. typica; e. var. tsangensis*

Delphinium cheilanthum, Linn., subsp. sohizophyllum, 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. datum on the label, and probably has not been specially noticed before, because field

botanists have mistaken it for a form of that species. The petaloid staminodes are, however, blue

and their lamina is suboibicular and emarginate, exactly as in D. gfandiflorum and D. cheilanthum.

From all the varieties of the former it differs by the shape and the mode of division of its leaves",

in which respects it agrees much more closely with D. cheilanthum. Whether it may ultimately prove
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a species of the first order further observation must show. We consider it at present a subspecies

of D. chcilanthum, with which we unite also Trautvetter's D. Middendorffii. We have thus—

Subspecies I. cheilanthum verum ; stem glabrous; inferior leaves trisect, lateral segments

again 2- or even 4-sect or partite ; segments divergent, rhomb :

c or rhombeo-oblong in outline, trifid,

lacioise incised; upper ones '3- to 5-sect, segments subentire; petaloid staminodes suborlicular, quite

entire or shortly bilobed ; follicles reticulate.—Siberia.

Subspecies II. Middendorffii, Trautc; stem glabrous; leaves finely pubescent or glabrous

beneath ; basal ones deeply tripartite, lateral segments again bipartite ; all segments divergent, obovate-

cuneate, tri- or bifid; segments of cauline leaves rhombeo-lanceolate in outline, deeply cleft, laciniae

linear; petioles shortly sheathing; pedicels patulous; lamiua of petaloid staminodes obovate; sepals

elliptic-oblong.—Siberia, Northern Mongolia.

Subspeoies III schjzophylltjm, P. B.; tall, erect, glabrescent ; leaves sparsely pubescent, dark-

green above, pale beneath; lower cauline leaves deeply tripartite, lateral segments very broad, about

4-partite ;
partitions and middle segment overlapping, lhombic, lacinise broadly linear or lanceolate,

deeply incised and sparsely serrate, lacinulae lanceolate to lanceolate-linear; upper cauline leaves less

frequently divided, the ultimate segments very long and linear, acute; inflorescence racemose

compound below, lax; bracts trisect below, lanceolate upwards; pedioels erect, recurved and pubescent

at the tip, elongating afier flowering, lower ones 5—6 cm. long; bracteoles lanceolate-subulate, a little

below the flower; sepals bright blue, broadly elliptic, about 18 mm. long, lateral ones about 15 mm.
broad; spur longer than lamina; staminodes shorter than the sepals; lamina of petaloid staminode

suborbicular, emarginate, yellow-bearded near the base; pistils 3; ovaries hairy; follicles cylindric,

about 22 mm. long; teeds rounded obpyramidal, large; testa much puckered, more or less folded up
along the edges.—Kumaon.

Plate 121, fig. 19. Seed of Delphinium cheilanthum, Linn., subsp. schizophyllum.

Delphinium dictyocarpum, DC.

Perennial; stem tall, 3—5 mm. thick near base; leaves subeoriaceous, deeply tripartite,

with the lateral segments 2—3-partite ; inner divisions lanceolate or acutely deltoid in outline,

all of them pinnately cleft and incised, lacinulse broad- or narrow-lanceolate
;
petioles some-

what dilated at the base; inflorescence racemose-paniculate or racemose, very lax or rather
dense; sepals blue; anterior staminodes shorter than the sepals, blue, rarely pale purple;
lamina ovate shortly bilobed or subbifid, yellow -bearded about the middle; carpels 3;
seeds obpyramidate, narrow-winged along the edges.

Distribution.—Altai ; Setchwan; Tsang.

Subspecies I. laxiflorum, DC. pro sp.; sepals 20—25 mm. long; anterior staminodes i to 1 the
length of the sepals, sparsely ciliate with short yellow bristles; ovaries and follicles pubescent with dense
crisp hairs.—Altai ; Setchwan or Eastern Tibet.

Subspecies II. dictyocarpum proprium; sepals 11-15 mm. long; anterior staminodes villose- ciliate
with white hairs; ovaries sparsely pilose or densely pubescent. Altai.

Subsides III. tibeticum, P. B.
; sepals 12-18 mm. long; anterior staminodes f the length of

the sepals, shortly bilobed, vuWoiliate with white hairs; ovaries densely pubescent ; inflorescence subdensely
racemose.—Southern Tibet, betweeu the northern frontier of Sikhim and Lhassa.

Vat. a. glakdulosum, P. B.
; floral axis and pedeels glandular hairy.

Var. fi. cineredm, P. B.; floral axis and pedicels deusely pubescent with short soft grey hairs (indu-

mentum hke that of the floral axis of the ordinary form of D. incanum). This is probably the
Delphinium referred to by Hooker and Thomson in the Flora of Br. Ind. in the words:
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"Fragments of a Delphinium closely allied to D. incanum were brought by Dr. Hooker from

Tibet, north of Sikkim ; it differs from incanum in the slightly notched petals, and may be

Plate 119, fig. 33. Seed of Delphinium Ju-tyocarpum, DC.

Delphinium altissimum, Wall.

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

D. altissimum has induced botanists to refer them to tbe latter tpecies. It is true that the inflorescence of

the Khasian plant is much opener, that the colour of the staminodes is dark-blue instead of ligbt-purple, and

that Wallich omits to mako any remark about the odour of the flowers, which in the Khasian plants are fetid

like those of a Stapelia ; but these characters may be considered of n.inor importance and not sufficient to

separate two form-groups as species. Recently, however, Dr. King's collectors have gathered fruiting speci-

mens near the Nipal frontier, and we know now that the seeds of D. altissimum are very different from those

of the Khasian Delphinium. The latter has the seeds of D. yrandijiorum and D. datum, where the lightbrowu

epidermis is thrown into wing like folds along the edges of the obpyiamidate seed and becomes more or

less puckered on the dorsal and ventral surfaces (see plate 121, figures 10, a, 6, c)
;
on the other hand, the

seed of D. aU'mimum is obovoid, has a brownish-black testa, and although obscurely wrinkled it is neither

winged nor scaly, and therefore constitutes, as far as larkspurs go, a distinct type of seed (see plate 121, fig.

11 a, b). The cells of the epidermis are much larger in the Khasian plant (plate 121, fig. 10 a) than in

D. aitissimum (ibidem, fig. 11 c). The Khasian plant will therefore be described under the name D.

stapcliosmum.

There is comparatively little to be added to Wallich's description of D. altmimum in the second volume

of his Plant. As. Rariorts : the few additions concern the seed and the remarkable foim defined below as sub-

species dnpanocentruw. Kegel reports D. aitissimum from Turkestan ; but, in the absence of specimens from

that country, and in consequence of Regel not mentioning the colour of the staminodes or the structure

of the seeds, the writer is unable to say whether the Turkestan specimens are referable to D. a'tmimum, or

whether they may not be a variety of D. ranunculifolium, Wall., Indian specimens of which might often

easily be confounded with D. aluminum.

The Indian forms may be grouped as follows :

—

D. altissimum, Wall., a tall perennial herb ; stem glabrescent below or densely hirsute from the

base ; lower leaves very long-petioled, blade reniform or subisodiametric, much paler below, deeply

tripartite, lateral segments unequally 2—3- lobed, segments and lobes trifid, crenate- serrate; inflorescence

racemose or racemose-paniculate ; racemes elongate, many-flowered, lax or rather dense, spur as long as,

or longer than, the sepals; sepals blue; staminodes shorter than the sepals, light-purple, blade of

petaloid staminodes shortly bilobed, hairy; follicles 3, patulous, subcylindric, about lb cm. long; seeds

obovoid, brownish black, obscurely wrinkled, neither winged nor scaly.

Subspecies I. Wallichu ; stem upwards pubescent with fine crisped colourless hairs ; upper surface of

leaves rather sparsely covered with adpressed hairs, nearly glabrous beneath except the neives; spur

little longer than the sepals, nearly straight or gently recurved ; ovaries ciliate on the ventral suture,

otherwise glabrous or sparsely and finely pubescent.

Var. a. nipalensis, P. B. ; bracteoles remote from the flower, small, lanceolate; sepaline spur

straight or slightly incurved.—Nipal {Wall. !). This is probably Don's D. Con la.

Var. ft. phalluteinsis, P. B. ; bracteoles close to the flower, rather conspicuous, linear
;

sepal-

ine spur often slightly recurved.—Sikkim : near Sikangam 12,000'; Subikung,

Phullut {King's collectors /).—Flowers in August.

Subspecies II. drepakocektrum, P. B.; a middle-sized herb; the whole stem coveied with

dirty-yellow more or less deflexed, partly glandular hairs; blade of leaves hairy above, eubhirsute

beneath; bracteoles close to the flower, linear; tepaline spur distinctly longer than the sepals, sickle-

shaped; ovaries hirsute.—Westei n Sikkim, near Wallanchun {King's loUctors/). Flowers in August
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Plati 120. Delphinium altissimum, Wall. I, part of infraetescenco of var. phallutensis ; 2, (on the right) nectariferons

taminode of the same ; 3, pistil of var. nipalensis ; 4, the same of var. phallutensis
; 5, ditto of subspecies drepanucen.

rum; 6-9 staminodes; 6, of var. phallutensis; 7—9, of D. drepanocentrum ; 10—13, refer to D. drepanocentrum ; 10,

lateral sepal ; 11, posterior sepal, 12, (2 on the left) nectariferous staminode; 13, stamen; 14, ripe follicle of var. phallutensis

Vlxtb 121, Jig. 11. Seed of Delphinium altiesimum WalL

Delphinium stapeliosmum, P. Briihl.

(
D. altissimum, E. /. et T. in the Flora of Br. India as to the Ehasian specimens.)

Stem erect (40—) 70—150 cm. high, branched, beset with stiff retrorse hairs

especially upwards ; leaves very pale below, reniform or suborbicular, cordate, more or less

deeply tripartite, lateral segments trapezoidal unequally bilobed, all divisions very coarsely

serrate; inflorescence a very lax large subracemose panicle; peduncles suberect, lower

ones up to 10 cm. long; bracteoles nearly always alternate, inserted at varying heights;

flowers fetid ; sepals deep-blue or purple ; sepaline spur subulate, 1—5 mm. longer than

the lamina; anterior staminodes much shorter than the sepals, very dark-blue, ovate, bifid

or subbilobed, yellow-bearded; ovaries densely hairy; follicles 3, cylindric, 13—20 mm.

lono-; seeds obpyramidate, subtriangular in cross-section, conspicuously winged along the

edges, puckered on the sides, epidermal cells very large and irregular.

Flowers in September and October.

Distribution : Khasia ; Shan Hills.

From the true V. altissimum of Wallich the present species differs by its inflorescence, which

in Z>. altiznmum is much more distinctly racemose; by the bluish-black (not light-purple) anterior stami-

nodes, its fetid flowers, and especially by its seeds (compare plate 121, figs. 10 a, b, c, d with figs.

11 a, 6, c).

Var. a. khasiana, P. B. ; leaves more or less deeply palmatipartite, coarsely serrate.—Khasia

5-6,000' {Herb. Qalc.l).

Yar. fi. shanica, P. B. ; leaves 5-lobed scarcely to the middle, coarsely dentito-crenate ; inflores-

cence an exceedingly large panicle; flowers often more distinctly racemose.—Shan

Hills, 4—5,000' (Collett.!).

Plate 121. Delphinium stapeliosmum, P. Briihl. 1, an exceptionally small-sized flowering plant from Khasia
;

2. extremity of axis with head of follicles, from a tall specimen, Khasia ; 3, part of upper lateral branch of var.

shanica, Shaa Hiils ; 4, nectariferous staminode ; 5, petaloid staminode ; 6, basal portion of petaloid staminode -, 7,

stamen ; 8, gyncecium ; 9, stigmatose part of style ; 10, seed of D. stapeliosmum : {a) dorsal, {b) ventral aspect,

<*•) cross-section throuuh upper half, (d) epidermic ; 11, seed of D. altissimum, WalL, Phullut : (a) dorsal aspect,

(4) cross-section ; 12, seed of D cheilantkum, subspecies schizophyllmn, China Hill, Garuwal.

Delphinium densiflorum, Duthic.

{Plants of Kumaon No. 2677 ; D. Brunoniamm, var. densa, Maxim, in Flora Tangutica.)

A perennial, middle-sized herb. Rhizome descending, subcylindric, 3—5 mm. thick.

Stem erect, strict, simple or scarcely branched, subcylindric, striated, fistulose, 30

—

50 cm. high, 6—10 mm. thick near the base, glabrescent below, upwards beset with

white partly crisp retrorse hairs partly viilose with longer spreading hairs often mixed with

yellow glandular hairs. Lower leaves very long-petioled
;

petioles gradually dilated near

the base, 5— 18 cm. long, somewhat hairy; lamina reniform, at the base cordate, 3-partite

to |,
3*5—-6 cm. long, 6— 10 cm. broad, beaeath paler, puberulous or subvillous; middle
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segment cuneate-obovate, trifid upwards, lateral segments trapezoidal, 3—4-lobed; lobules

serrate- crenate, serratures callose-apiculato; upper leaves gradually decreasing in size and

simpler with woolly petioles; lower floral leaves shortly petioled, subtruncate at the

base or with a wide triangular sinus, palmately tripartite, divisions serrately incised and

crenate-serrate; intermediate floral leaves petiolato or sessile, cuneate, 3- or 2-fid, dorsally

woolly near the base, laciniae quite entire or sparsely serrate ; uppermost leaves lanceolate or

lanceolate-linear, attenuaied towards the base; narrowed upwards, 1*5—2 5 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 the middle or near the top. Bracteohs opposite, sessile, adpressed, linear, narrowed

upwards, callose apiculate, 10— 15 mm. long, 2—4 mm. wide near base, hairy on the

back, ciliate. Sepals patulous, outside greyish-bhio with blue nerves or entirely sky-blue,

concave, short-acuminate, sublanate outtfide, ciliate, inside hairy along the nerves; lamina

of posterior sepal 2—25 cm. long, broad-elliptic; spur either subsaccate, obtuse, about

6 mm. long, 3—4 mm. thick near base, or conical, subacute, 12—15 mm. long; lateral

sepals suborbicular, 16—20 mm. long. Lamina of nectariferous Btaminodefl asymme-
trically spatulate, at the apex bilobed or e.narginatj, 12—15 mm. long, below 15—2 mm.,
near the apex 2—5 mm. broad, glabrous or on the inner side of the broader top hairy, or

at the tip yellow-bearded ; spur slender-conical, a^ute, subincurved, inside open to about

one-third and here glabrous or minutely hairy. Petaloid staminodes with an ovate or

obovate bifid lamina, which is 6—7 mm. Long, on the upper surface rather densaly hairy

near the base somewhat bearded with yellow or white hairs, ci!iate, dorsally hairy; lobes

divergent ovate-oblong, subacute (sometimes the lamina is bilobed and arose or unequally

trifid); claw linear, at least as long as the lamina, dorsally somewhat hairy. Stamens
moderately numerous, 5—9 mm. long, innermost by about 1 mm. shelter, glabrous;

filaments dilated towards the base; anthers ellipsoidal, obscurely apiculate, about 0*8

mm. long. Pistils 3, erect, 4—5 mm.; ovaries ovoid-oblong, reticulate, 3 mm. long,

glabrous, or glabrous dorsally, ventrally minute-pubescent, or densely pubescent all over*

style filiform. Ovules about 20. Follicles 3, membranceous, erect, cvliudric, obliquely

subtruncate at 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.

Var. a. platycentra, P. B.\ spur about 6 mm. long, subsacoate, sepals greyish-blue.—Kumaon;
Kalein pass 15—17,000' (Duthie!), iu the Lebung pass 16—17,000' (Duthie

! ) ; Tangut
region, near Amdp (Maxim.)

Var. £. stenocentra, P. B.\ spur, 12—15 mm. long, conical, sepals sky-blue.—Bashahr,
14,000' (Watt!).

I), demiflorum, Duthie, is very closely allied to D. Brnnanianum, with which it has the shape of leaves

and flowers, as also the seeds in common Characteristic is its exceedingly dense inflorescence due to the

pedicels being strictly erect. Mr. Duthie also tells the writer that, as far as he can remember, the flowers

have not the odour of musk, in this respect therefore resembling D. htthnirianum. It may be pointed out

here that D. Javqucmo>dianum is not reducible to D. Brunonianum, however great the resemblance between

the two may be ; for D. Jacquemontianwn has not only dark-blue staminodes—a character perhaps not of

much moment—but it has tha scaly seeds of D. kathmirianum, whilst the true J). Bruuenia»um has the

seeds of D. elatum. Considering that the flowers of Kashmirian specimens of £>. t anuncaiifolium, which

we take to be a subspecies of D. epeciosum, are often not so very different from the more acutely spuirtd

Asn Roy. Bot. Gard. Calc, Vol. V.
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flowers of some forms of D. kashmirianum, it is quite possiblo that kishmirianum and Jacquemontianum

aro descendants of D. speciomm, whilst D. Brunonianum may come from a common stock with D. elalum.

If we denj specific value to glandular hairs and the absence or presence of a musky odour, we will have

to regard I). Jacjuemontianum as a subspecies of D. kashmirianum, but it cannot be united with D.

Platb 122. Delphinium dendjlorum, Duthie ; 1, var. flatycentra ; 2, bract; 3, bracteole ; 4, posterior sepal;

5, lateral; 6, anterior sepal; 7—8, nectariferous staminodes; 9, 10, 11, petaloid staminodes; 12, 13, the same; 14,
stamens; 15, anther; 16, gjnoecium; 17, pistils; 18, ovary, opened, partly cut away; 19, ripe follicle; 20, seed.

Delphinium viscosum, H. f. tt T.

An examination of the rich material collected under the direction of Dr. King proves this specios
to be rather polymorphous; and if it were not for the existence of intermediate forms it would be
possible to split it up into two or three tolerably well-defined species. Particularly variable is 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. viscosum which may at present be distinguished :

Var. a. chrysotricha, P. P.; middle-sized; leaves deeply trilobate, the lateral lobes lobulate
;

inflorescence usually few-flowered; bracts, bracteoles, and upper surface of leaves densely
clothed with soft adpressed greenish-golden hairs ; bract3 conspicuous, more or less like the
leaves; bracteoles elliptic oblong or oblong-lanceolate, sometimes three-notched or trifid at
the apex; spur subcorneal, scarcely or distinctly shorter than the silky sepals; ovaries
silky.—Eastern Nipal: near Kanglanamo and Nirpokri 13,000' (King's collectors/);
Sikkim: in the Jongri district (King's collectors !).

Var. /3. ctluta, p. B.; a middle-sized or rather tall herb; leaves deeply sub- 5-lobed, scarcely
hairy above; inflorescence of one or a few flowers; bracts conspicuous, sepals subvilloso
with yellow or white hairs; spur conical or subcylindric, often quite as long as the sepals;
ovaries ciliate along the ventral suture, otherwise glabrous, rarely entirely without
hairs.-Sikkim, 15-16,000' (H. f. ct T.!) t Western Sikkim (Kmu's collectors/),

Var. 7 . connected, P. B.; a tall or middle-sized herb; leaves plurilobate, shortly hairy or
glabrescent above; seoals hirsute with yellowish hairs, but not silky; spur thick-conical,
straight or incurved or uberiform, about as long as the sepals; ovaries ciliate at the
ventral suture, otherwise subglabrous, but follicles ciliate and subhirsute.—Sikkim

:

Lebu valley (Gammie !).

Var. 8. gigantobractea, P. B.
; a tall herb; leaves multilobate, upper surface rather

densely and adpressedly pubescent
; inflorescence many-flowered ; bracts and bracteoles

often very large, lobed or entire and oblong-linear ; sepals sericeo-villose with yellow
hairs

;
spur conical, shorter than the sepals, more rarely nearly equal to them in length-

ovaries wholly hirsute.--Sikkim
; on the Zey-lap-la and Natu-la ; Chumbi : near EW-bur

(King's coll. !).
&

i.Hu^X*
a

-l!^'"7r"
and haTing :ts pIac9 ^"'".^•W.- and var. c^,™

"
Tirtite B 7 T ?''

8 'mPle> 0ne-or "wered; petiole, long, sheathing ; leaves rounded,
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specimen of var. rhrysotrichum with the subglabrous leaves and the (sometimes) glabrous ovary of var.

ciliatum. As already mentioned, var. chry&otrichum has sometimes trifid or tricrenato bracteoles ; and with

the large trilobate braots occurring in some forms of D. viscosum it would not be astonishing if the bracteoles

should here and there assume a similar form. The locality (probably tiie Jongri district) and elevation

agree well with the supposition that D. trilobatum is probably only an aberrant form of var. ciliatum.

• H. f. and Th. 1, var. eiliata, upper port of fWering stem; 2, Tar. gigan.

riferous staminode; 4, petaloid staminode ; 6, base of the same; 6, stamens;

7, pistil; 8, pistil of var. gigantibractea ; 9, stigma; 10, follicle of var. eiliata; |J, m

Dl-.U'IIINIUM SPECIOSUM 31. Bicb., Sllhp. RANUNCULiroi.ir.M.

Provided Turczaninow assigned to the term I

to it by Boissier and other botanists, ho would have been the Bill to draw attention t> the foot that two

species, very similar in moal reepeote, I.ut.radically differing in tho itraotnre o! I weds, have

been confounded under the name D. datum, Liun. On page 76 of hie / enumerate!

among the diagnostic characters of D. datum, :< sf:nina lam-llaJo-nig »sa la-ollis imbrioatie" J
and in a note

on page 76 he says: " D. M riqpHfa tMguUt ei
'

rarutatilu* D. *kM iHfcf rfhffilflf»f." It is, fcoffl it Turczaninow did '

are puckered into ti.. I, as often seen in D. tjnin'itji r <m, J), tkeUattbm, D. itspeliocmttm,

and especially in various forms of the real J), n'atum. Boissb r n^mhe-d nt first to ]). jl,s«n.>m,<
t
M. !».« -i >.,

J). dasycarpum, Stov., and J). a* ClOUUM, 1L Biol),
il

*< >i.inn (id augulos alata" ; and it was BttpRcbl who Brat,

in his Flora Caucasi, showed ti. I rait have lamellate, rngoae eeeda, and that it is preciaely

this character by which tho group of J), tpeciotum is sharply distinguishable from that of I). t latum.

To tho former group belongs abo tho origial D. rcnunculifolmm of Wallich, in which the epidermis of

the seed is thrown into transverse wrinkles at an early stago of <1 wrinkles gradually

developing into imbricate scariose scab's like those * I D in 1). ka$Mmiri**UM, 1). mcanum, or D. OtmpUcgrpum.

Some of the forms, however, included undor the varietal nanio of J), rutiunultf l<um in tho Mora of

British India are true Delphinium eluium; as, for instanco, the D. Hsfmilttri of Klotsch, which should go to

form a subspecies of D. datum co-oidinato with the I), incisum of Wallich. The Indian varieties of

D. ranunculifdium difter so much in tho nature of their indumentum, in tho sizo of the flowers, in the

position and shape of the bracteoles, and in tho size of tho follicles and tho relative length of hpur and sepals,

that the reduction of D. jlcruosum, M. Bieb.. D. dasycarpum, Stov., and perhaps of D. fonnmum, appears

to be unavoidable. D, Poltaratzhii, Kuprecht, is known to the writer only from Ruprecht's description,

but it seems closely related to some forms of D. ranunculifolium. Dr. Huth had the kindness to point

out to the writer, who has verified the statement, that the sepals of D. tpcc'mum are hairy on the inside,

and that this species can thereby be distinguished from allied forms. And indeed all the specimens of

D. ranunculifolium examined by me share that characteristic with D. sprciowm. The fact, however,

that in D. incisum, Wall., the sepals aro either all of them glabrous, or all of them pubescent, or some of

them glabrous and some pubescent, on the inner surface, appears to throw doubt on tho diagnostic value

of that character.

We subjoin a detailed description of D. ranunculifolium, (sp. of Wall.,) as far as this form is known

at present.

A perennial herb. Rhizome descending;, subcylindric, with filiform rootlets. Stem

erect, straight or fiexuous, terete or angular, striated or sulcate, fistulose, when flowering

30 to 100 cm. high (sometimes probably even higher), 4—8 mm. thick near the base,

glabrescent below, upwards either subglabrous, or hirsute with shining deflexed or

spreading longish hairs; floral axis usually densely pubescent with white or yellowish

crisp hairs usually intermixed with glandular hairs. Branches patulous, the lower ones

sometimes 40 cm. long. Leaves from very long-petioled below to short-petioled upwards,

with slender, beneath prominent, nerves; petioles slendcr
7

hardly dilated at the base

Ak.n. Hoy. Bot. Gum. Calc , Vol. 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 f or |,

cordate with the sinus triangular or semiorbicular, beneath pale, nearly glabrous at both

surfaces or subtomentose beneath or more or less pubescent above, or beset with stiff hairs,

especially along the nerves beneath; segments spreading, lateral ones trapezoid, un-

equally bifid, the middle and intermediate divisions ovate-oblong or deltoid or rhomboid

or oblong-lanceolate in outline, all of them bipinnately cleft and incised-serrate or

crenate-serrate, serratures from broad-ovate to lanceolate, callose-apiculate ; upper leaves

sometimes lanceolate, incised-serrate. Inflorescence racemoso-paniculate ; racemes 8—15,

but also 60 cm. long. Bracts at the base or higher up on the pedicel, broad-lanceolate,

oblanceolate or linear, acute or sub-obtuse, 6—20 mm. long, hairy, more or less ciliate.

Bracteoles usually close to the flower, broadly lanceolate to linear, 5—15 mm. long,

ciliate. Sepals spreading or patulous, 12—20 mm. long, 3—5-nerved, blue or (moie

rarely) purple, hairy on both sides; lamina of posterior sepal ovate, obtuse; spur ascend-

ing or horizontal, about as long as the lamina or distinctly shorter, conical, straight or

little curved; lateral sepals ovate or elliptic, rounded, anterior ones elliptic-oblong,

obtuse or rounded. Staminodes bluish-black, shorter than the sepals; lamina of nectari-

ferous staminodes bidentate or subcrenate at the tip, spur open on the inner side to

about one-half, and here often minutely pubescent, subulate below ; lamina of petaloid

staminodes asymmetrically ovate, deeply and unequally bifid, 5—8 mm. long, upper

surface villously bearded, margins ciliate, lower surface subglabrous ; claw about as long

as the lamina. Stamens about 30—40, about half as long as the sepals, glabrous;

filaments lanceolate below, subfiliform above, 5—7 mm. long; anthers ellipsoidal, 1 mm.

long. Pistils 3, rarely 4, 5—8 mm. long; ovaries ovate-oblong, 3—6 mm. long, pubescent,

or glabrous except the sutures; style filiform; stigma shortly bilobed. Follicles 3 (or

4), ovoid or usually cylindric, chartaceous, reticulate, 8—25 mm. long, truncate at the

apex, glabrous or hairy. Seeds numerous, obpyramidate, dorsally broader, covered with

seuriose, scale-like, epidermal wrinkles, I'd— 2*5 mm. long.

Flowers in August and September.

From Baltistan to Nipal, extending probably westwards into the Hindu Kush and

northwards into Tibet.

Far. a. brachycentra, P. B.\ stem more or less flexuose, upwards with short spreading

hairs; (upper) leaves reniform, rather sparsely pubescent on both surfaces; pedicels nrooh

longer than the flowers, subereet, stout; bracteoles close to the flowers, linear or oblanceo

late ; sepals 17—25 mm. long ; spur ofteu subrecurved, subulate, £ to £ the length of the

sepals; follicles cylindric—"Western Tibet (Herb. Falc. !) ; Gilgit (Giles: D. veditum!).

Var. y8, eriantha, P. b. ; stem puberulous, pubescent in the upper part of the floral axis;

leaves reniform, very coarsely and triangularly serrate, little hairy on both sides; pedi-

cels ascending, stout, much longer than the pale blue flowers; bracteoles oblanceolate-

linear, usually alternate, rather remote from the flower; sepals patulous, with long soft

white hairs; spur distinctly shorter than the sepals, stout, conical, obtuse ; follicles 3— 4,

ovoid, about 1 cm. long.—Flowers in August.—Kashmir: Kamri Pass, 12—13,000' (Duthie /).

Var. y. thyrsantha, P. B.\ stem glabrescent below, floral axis densely pubescent; leaves

ciliate, otherwise rather sparsely and coarstly hairy or nearly glabrous, reniform or iso-

diametric; pedicels patulous, raany times longer than the flowers, rather slender; brac-

teoles ovate or broad-lanceolate, close to the flowers; sepals about 2 cm. long, pubescent,
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blue, patent; spur, stout conical, often nearly as long as the sepals, blunt, as a rule

incuived; follicles cylindrio, about 2- 5 cm. long.—Flowers in July and August.—Kashmir:

Liddar valley, 9—11000' (Duthie /).

Var. 8. lasiantha, P. B. ; stem glabrescent below, floral axis tomentose ; upper surface of

leaves densely adpre=sed-hairy, lower hirsute ; leaf-segments rhombio or broadly oblong,

cleft and unequally inciscd-serrate, serratures linear; bracteoles somewhat remote from

the flowers, broad-linear; buds silky-villose with white hairs; spur about as long as the

sepals, sulincurved; cvaiies minutely and densely pubescent, hairy at the tip.—Kuniaon;
Dhauli valley, 9- J 0.000' {Duthie !).

Var. e. pulverulenta, P. B.; stem glabrescent below, floral axis densely minutely pubescent;

leaves subisodiameiric, puberu!ous above, like the pedicels densely minutely pule.scent

(indumentum resembling a fmo powder); ptdicels BubeWOt, not longer than twice the

length of the spur; bracteoles close to the (lower*, mall, linear; sepals 12-15 mm.;
spur subulate, incurred at the ipex, rather longer than the sepals; carpels pubes-cent—

Eastern Kashmir, on slates and Mndstonei in the Marbal pati [StoKeaka .')
; QarhwaL

(Falconer !).

Var. 6. 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, coarsely crenate-serrate;

bracteoles close to the flowers, narrow-lanceolate, acuto ; sepals purple, 12—15 mm.; spur

subulate, rather longer, lubinonTTed; follicles oyiindrio, spartely hairy.—Kashmir : Singpur,

8,000' (C. B. Clarke!).

Var. f). mabriensis, P. B.; stem glabrescent be'ow, otherwise (like the petioles) hirsute, with

white, shining, deflexed, rather soft, partly glandular hairs; leaves adpressed-hairy above,

hirsute beneath, especially along the nerves j leaf-segments broad-lanceolate, pinnately ok ft,

coarsely and acutely serrate; bracteoles linear; Bepals hairy; spur incurved; ovaries

subvillose along the ventral, subhirsute along the dorsal suture, otherwise subglubrous.

—

Panjab: Himalaya, near Mani [Drummond!).

Var. ?. katatriciia, P. B. ; stem eubglabrous downwards, upwards hispid, with white, shi-

ning, subrigid, deflexed hairs, indumentum denser but shorter towards the aptx and

intermixed with bulbous hairs; leaves hairy above, sub-hirsute beneath, especially along

the nerves; middle leaf-segment deltoid-oblong, sparsely oleft, coarsely crenate-serrate;

bracteoles close to the flowers, lanceolate, acute; sepals pubescent, 1*5 cm., long, f-pur sub-

oylindiic, blunt, slightly incurved, about as long as the sepals; ovaries pubescent.—

Kumaon, in the Ralem valley, 10—11,000' (Duthie!).

From D. tpeciomm and allied forms D. ranunculifolium is distinguished by the ultimate leaf-

segments being nearly always broad, ovate, with triangular serratures, not lanceolate or linear, except in var.

lasiatithum, which has incised partitions, the serratures being linear. The existence of this variety

appears to lender the reduction of D. ranunculifolium to D. speciosum imperative.

Plats Vj7, Delphinium tpeciosum, M. Bieb. subsp. ranunculifvlium. fig. 1—6, flowers; 1, 2 of D. speciotum from tho

Caucasus; 3, of D. speciosum from Tabriz; 4, subsp. ranunculifolium, v»r. crianihum ; 5, of var. thyrsantha with

reniform leaves ; 6, hairy inner surface of anterior sepal of var. brarhycentra from Gilgit ; 7, petaloid staminode

;

8, follicle of var. erianlha
j 9, of var. thyrsantha ; 10, seeds (a) from var. ihyrtantha, (6) from var. eriantha, {<)

from var. oinophylla.

Delphinium pachycentrum, Ilemsl.

Stem erect, simple or somewhat branched upwards, stout, subangular; leaves rather

crowded, isodiametric, 5-partite; inner segments oblong-lanceolate, more or less pinnately

cleft, incised, and serrate; petioles not sheathing; inflorescence a dense or somewhat lax

raceme, rarely subeorymbose
;

pedicels erect or patulous; sepals bluish, softly hairy;
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sepaline spur stout-eylindric or thick-conical, slightly incurved, very blunt, as long as,

or longer than, the lamina; staminodes shorter than the sepals; lamina of anterior

staminodes light blue, orbicular, subentire; carpels 3—5.

Distribution : Eastern Tibet, from the northern frontier of Sikkim to Setehwan.

The variety from Southern Tibet was figured by the writer about three years ago for the present

volume of the Annals under the name of D. Kingianum; on receiving Pratt's plants he at once

recognised the close relationship between the form in question and a new Delphinium gathered in the

Tachienlu region. Meanwhile Mr. Hemsley described the latter under the name of D. pachycentrum, for

which reason" the writer has, by the kind permission of Dr. King, substituted a new plate for the

original one and rechristened the Southern Tibetan form subsp. tmng»mc. We have thus—

Subspecies I—Hemsleyi ; stem very stout (7—9 mm. in the middle), like the pedicels densely pubescent

with minute retrorse crisp hairs; inaorescence strictly racemose; flowers crowded; pedicels erect; sepals

on both sides minutely and softly pubescent ; sepaline spur about | the length of the lamina, stout-cyliudrie,

blunt; lateral sepals obovate-oblong ; carpels usually 3 or 4.—Tachienlu region {Pratt!).

Subspecies II.-Tsangensis, P. Bruhl; stem rather slender (3-5 mm. in the middle), glabrescent

below, upwards hairy, more or less glandular; inflorescence racemose, subpaniculate or Bubcorymbose,

Bomewhat lax; pedicels patulous; sepals glabrous iaside, the anterior ones and posterior one hairy all

over on the outside, the lateral ones puberulous along the middle ;
sepaline spur about as long as, or

very slightly shorter than, the lamina, stout cylindric; carpels usually 5, more rarely 3.—Between the

northern frontier of Sikkim and Lhassa {King's collector .').

Var. a. dasycarpa P. P.; ovaries villose-pubescent.

Var. J3. leiocarpa, P. B. ; ovaries quito glabroas or slightly ciliate along the ventral suture.

Description of subspecies tsangcnsis.—Stem lerest, subfbxuose, subangular, densely

foliose upwards, glabrescent downwards. Upper inf ratioral leaves shortly-petioled ; blade of

firm texture, subpentagonal in outline, cordate, nearly iscdiametric, trisect, pubescent,

especially along the margin and the nerves; middle segment oblong -lanceolate, towards

the base cuneate, 3—4 cm. long, 12—15 mm. broad, pinnately trifid, acute; middle

lacinia \ the length of the segment, incised with 2 or 3 serratures on either side;

lateral laciniaB twice or three times shorter, obliquel}' ovate, pauoiserrate ; lateral leaf-

segments trapezoidal, very broad-cuneate, unequally bipartite beyond the middle,

25 32 mm. broad; intermediate partitions similar to the middle segment; outer ones

broader, unequally bifid, sparsely incised-serrate ; all serratures apiculate ;
petioles not

dilated at the base, setniterete, canaliculate, 15—5 mm. long, hairy, sparsely glandulose.

Inflorescence many-flowered, 4—12 cm. long; flowers on the lateral branches rather

crowded. Floral axis beset with glandular and eglandular hairs. Floral leaves sub-

conform to lower ones, but gradually more shortly petiolate, the uppermost ones rather

more simple. Pedicels patulous, terete, lower ones 2 5—5 cm. long, uppermost 1—2*5

cm. long, indumentum like that of floral axis, towards the apex bibracteolate and villous.

Bracteoles opposite, linear, acute, 6—11 mm. long, hairy. Sepals membranous, palo

blue. Sepaline spur obtuse, sometimes 2 mm. shorter than the lamina. Nectaries glabrous

;

lamina oblong-subspatulate, 2—4 mm. shorter than the lamina of the posterior sepal, obtuse,

entire; spur about as long, open laterally to about the middle, below the slit subulate,

acute. Anterior staminodes hairy on the back, lamina 6— 7 mm. long, about as long as

the claw. Stamens 25—30, subequal, 7—9 mm. long; filaments membranous, dilated

below, with the wings attenuated upwards and ciliate; anthers elliptic, 1 mm. long.

Carpels 5, rarely 3, 5—7 mro. long; ovary ovoid-oblong; style about 2 mm. long, at

first straight but finally recurved. Ovules numerous.
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Plate 128. A. Subspecies Hemsleyi, Tachienlu region. B. Delphinium pachycentrum, Hems!, subspecies tiangensi*
Tibet. 1, anterior, 2, lateral 3, posterior sepals, (&) inner, (J*) outer surface; 4, petaJoid staminodes; 6, nectariferou
staminodes

; 6, gynoBcium,
(a) of subspecies Hemsleyi, (£) of subspecies tsangensis, var. dasycarpais, (b,* b*») of var.

leiocarpa; 7, upper extremity of style; 8, stamens.

ACONITDM FEEOX, Wall.

(A. ferox, Wall, in Scringe Mas. Eelv. /, ICO; DC. Prodr. /, 160; A. virosum,
Don-, "A. ferox et A. atrox, Wall, in ML" : Don, Prodr. ; A. palmatum, Don, Prodr.; A.
lethale, Griff. Kotul.)

Stem entirely simple or branched upwards, erect ; leaves reniform, orbicular, moro
rarely ovate, usually cordate, 5—7-lobod or partite, sometimes trisect ; inflorescence race-

mose or racemose-paniculate
; helmet more or less vaulted, moro rarely navicular

;

nectaries included, claw longer than spur, spur conical with terminal globose recurved
tip, more rarely saccate, club-shaped, or subglobose ; labellum bilobed or marginate, very
short or oblong; follicles subcylindric; seeds obpyrumidal, epidermis folded into transverse

sinuous scariose wrinkles of various width.

Flowers from July to September.

Distribution: Temperate Himalaya: Kashmir; Garhwal to Sikkim; Chumbi and
Phari.

Subspecies I. moschatum, P Brikl ; stoma 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

2 cm. long
; seeds broadly obpyramidate, with Iroad scarioso wrinkles.—Kashmir : on rocks, Sonsa

nallab, Liddar valley, 13—14,000' {Duthie !) ; Musjid valley, 12—13,000' {Duthie !).

Flowers in July.

Description of tuhpecies /.—Rhizome fusiform or irregularly cylindrio. Stem erect, simple, straight

terete, 50—90 cm. high, about 4—9 mm. thick near the base, glabreeoent below, more and more densely
hairy upwards, subtomentose with yellowish hairs along the floral axis. Leaves all or most of them
basal, very lorig-petioled, palminerved with the nerves little prominent on the lower and much paler

surface, reniform in outline, breadth ^—£ of length, palmately tripartiio to j or }-, ciliate, pnberulous
above, subglabrous below except nerve3 ; lateral segments rounded-subtrapezoidal, unequally 3—4-lobed

middle segment three-lobed upwards; lobes broadly cuneate, coarsely dentate-crenate, crenatures subobtuse

apiculate
;
petioles sheathing at the base, rounded upwards, striate, usually 20—30 cm. long, somewhat

hairy ;
infrafloral cauline leaves, where present, similar to the basal ones. Inflorescence strictly racemose,

usually lax, many-flowered ; floral leaves short-pet ioled below, sessile upwards ; the lowest trisect or

deeply tripartite, segments entire or cleft, upper ones bract-like, lanceolate, diminishing in size upwards
;

pedicels erect, the lowest much longer than the upper ones, about as long as the flowers, denselv

villose-pubescent ; bracteoles inserted above the middle, linear-lanceolate, 8—12 mm. long. Flowers

musky. Sepals rather spreading, purplish-brown, outside rather densely covered with coarse yellowish

hairs ; helmet navicular, attenuated downwards, scarcely produced at the apex, 13—16 mm. high-

lower part erect ;
lateral sepals broadly obovate, about 12 mm. long, 8—9 mm. broad ; anterior ones

unsymmetricauy elliptic, obtuse, 9—10 mm. long, 5—6 mm. broad. Nectaries erect, somewhat

recurved upwards, glabrous ; claw linear, dilated upwards, 8—9 mm. long ; spur broadly and shortly

conical, very obtuse, 4— 5 mm. long ; labellum spreading, about as long as the spur, obovate,

scarcely emarginate. Stamens not very numerous, laterally enclosed; filaments 5—6 mm. long,

membranously dilated from the middle downwards, subfiliform upwards, the dilated part attenuate;

anthers subglobose, 0-8 mm. long, dark-coloured. Pistils 3, erect, 5—6 mm. long; ovaries oblong, densely

hairy; style shorter than the ovary. Follicles subparallel, ovoid at the base, Bubcylindric upwards,
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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 conspicuously scariose.

This is a species of the second rank; it is, however, closely allied to the group of forms included

in subspecies II, but somewhat more distantly related to A. pilmatum.

Subspecies II. ferox proprium (A. ftrocc, Wall ) ; stems simple below, branched or simple

upwards; leaves mostly suborbicular or ovate, more rarely renifoirn; flowers not musky; sepals variously

coloured; helmet vaulted, rarely navicular; nectaries slightly or distinctly recurved upwards, often hairy;

spur usually conicul with more or less recused capitate apex, rarely cylindrical and obscurely capitate

or subglobose ; labelium oblong or spatulute, £—[ the length of the spur, emarginate or bilobed ; follicles

23__26 mm. long; seeds broadly obpyramidal, with broad scariose transverse wrinkles.

The following varieties can at present be distinguished:—

Var. a. spicata, P. B. ; floral axis and pedicels subtomentose with spreading hairs ; leaves

isodiametrio or broadly ovate, sometimes reniform, 5-partite, divisions pinnately cleft and

incised; flowers 20—35, in an elongated, mostly simple, narrow raceme (inflorescence

rarely subcorymbose)
;
pedicels strictly erect; spur of nectaries conical, capitate, recurved;

follicles short-cylindric, densely hirsute when young.—Garhwal (Falc!) ; Nipal (Scully!);

Sikkim, on Sandakphu, Thullut, Phullalong, Tonglu (Kurz, King, T. Thomson, C. B.

Clarke!); S. E. Tibet {King** Collectors!).

Far /3. laxiflora, P. B. ; floral axis and pedicels subtomentose ; leaves broadly ova*e to

broad-reniform, deeply tripartite, lateral segments' unequally bipartite, divisions cleft and

incised, laciniae lanceolate; flowers 2 or moderately numerous, disposed in a very lax

raceme or panicle; pedicels long, stout and spreading; spur of nectaries conical, hooked at

the tip; follicles as in a.— Sikkim: Sandakphu (Gamble!) ; S. E. Tibet (King's Collectors !).

Var. 7. heterophylloides, P. P.; floral axis densely pubescent; cauline leases ovate-cordate,

8—10 cm. long, 6—7 cm. broad, sub-3-partite, middle division 5—6 cm. long, ovate-

lanceolate, neaily twice as long a3 the lateral ones, more or le3s pinnatifid and serrate;

inflorescence many-flowered, racemose-paniculate, terminal raceme elongate ; floral leaves

similar to the cauline one3 ; helmet erect, high ; nectaries with conical capitate hooked

spur and dens ly hairy claw ; follicles somewhat spreading, when young hirsute.—Sikkim :

on Singalela and Phullalong (Clark*!).

Var. &. atrox, Walt.; floral axis densely pubescent; leaves n arly isodiametric, 5-partite,

divisions pinnatifid and serrate-incised, rarely incised-crenate; flowers usually dark-blue,

in a rather short, somewhat d.nse, 10—15-flowered raceme; pedicels erect-patulous

;

helmet much vaulted, not gaping; spur of nectary conical, capitate, recurved; follioles

cylindric, 18—24 mm. long, pubescent.

Suhvar. aa. lacinulae acute: (Wall. cat. 4721 C !) ; Garhwal, above Bhownni l-'J—14,000' (Dut/iie f)

Kumaon {Watt. cat. 4721(7/), in the Ralem valley (stem sometimes reddish, Dutkw.!)\

fcikkim (T.T!).

Subvar. fi/3. lacinulae subobfcuse: Nipal, on Nampa Gadh 12— 13,000' (Dhutie /), Gosain Than

(Wall. cat. 4721 B!).

Var. e. lkucantha, P. P; stem 30—80 cm. high, rather thin, 3—4 mm. near base, giabres-

tent below, densely pubescent with soft crisped hairs upward ; leaves thin, rather small,

broad-ovate to subrenifurm, deeply 3- partite, lateral divisiuns less deeply bipartite,

partitions often conspicuously pinnatifid and incised, lacinulro subobtuse apiculate; in-

florescence a 4—10-flowered, usually lax raceme; pedicels subtomentose, erect, si nJer;

sepals white, or white and blue or greenish-blue ; helmet vaulted, rarely subnavicular.

—

Sikkim: Jongri, Ling-tn, Jongri-Pokri, Ten-chang (Kings collectors !).

Var. £. crassicaulis, P. B.\ stem 1— 1*5 m. high, densely pubescent with fine crisp hair, more
rarely velvety with rather coarse spreading hairs, 1-1' 5 cm. th'ck near base; laves

firm, nearly isodiametric, tripartite, divisions \ innatifid, lacinico broadly- oblong, serrate or

crenato-senute, nerves prominent lelow ; flowers numerous ^20—30 in terminal raceme),
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foraiing a simple or compound, rather dense raceme
; pedicels slender, spreading,

inarcuate, finally recurved at tip; sepals dark-blue; helmet usually much vaulted; spur of

nectaries broadly conical, hooked, capitate, glabrou- : ovarii densely lrrsute.—Sikkim :

Thunku, 12,000' {Kings coll dors .') ; Lachung valley, 12,000' (Otrmmie .').

Var. 7]. lanceifida, P. B. ; stem glabrescent below, densely hirsute upwards; leaves

reniform, sub-5 -partite, divisions rather sparse'y pinnatifld, laeiiiho broad-lanceolate,

entire or scarcely incised; inflorescence short, reosmoes, rather dense; sepals pale-blue;

helmet semicircularly vaulted; ovaries densely hirsute.—Kumaon: in the llalem valley

(Buthit!).

Var. 6. laci.mma, P. P.; stem upwards puberulous or pubescent ; leaves nearly isodiamotric

trisect, kteral segments deeply bipartite, all divisions dupUoate-pinnatifid beyond the

middle; laciniae and laeinulm lanceolate-linear or linear acute or acuminate; inflores-

cence racemose, rather denes; pedicels orect-patulous or ascending, rather slender,

densely pubescent; t-cpals dark-red (perhaps also blue); helmet semicircularly vau'ted, beak

usually conspicuous; spur of nectaries conical capitate and recurved at the tip, claw

densely hairy; ovaries hirsute ; follides cvlindrio, about, 21 mm. long, minutely pulwsw nt.

—

Garhwal : Massuri range (flowerless specimens'); Kumaon: Rftlem valley (l)nthie .');

Sikkim: on the Sandakphu, 12,000'; in the To-ko-li end Oho-lft (o*V< toltechr'tl).

To this variety appears to belong " Caltha ? Nirbisia " of Bnohanan-Hamilton, Wall.

Cat. 5721 P.-In habit, inform of leaves and in flowers, A./eros UctHiata closely approxi-

mates A. Kumetzoffii llchb., var. A typiea, Kegel (Brie

tab. XXI; Brgct, Ostsib.rien, page 94), which has a wide

Asia ; it differs from the latter by the pubescence of the flor

and by its conical, not dome-shaped, neotarial spur, which is

Var. t. FLAviniFi.ouA, P. B. ; flowering stem 20—GO cm. high,

puberulous or villose-putescent ; leaves reniform, 2*5—6 ci

and intermediate divisions pinnately cleft and serrate, lacinioo

t-ubacute; inflorescence 2—many-flowered, racemose as racemose-paniculate; pedi

or patulous, thick or slender; sepals pale yellow or greenish-yellow ; helmet semicircular;

spur of nectaries oonical, capitate, much hooked, claw as well as the filaments hairy;

ovaries pubescent; follicles 14—21 mm. long, more or less hairy.—Chumbi : at Me-rik-

la and Tu-key-kung (Kings collectors/).

Var. k. cymbiformis, P. B. ; stem quite simple, glabrescent downwards, densely pubescens

on the floral axis; leaves small (2—6 em. broad), eubisodia metric, deeply tripartite,

lateral segments unequally but less deeply bipartite, divisions pinnately cleft and incised,

lacinulse rather acute; inflorescence 5—9- flowered, racemose, lax; sepals blue; helmet;

navicular; spur of nectaries conical, hooked, tip globose.—Sikkim : near Tha-pa, 13,000'

(King 8 Cullectosr ! )

.

Var. X. naviculars, P. B. ; stem glabrescent below; floral axis and pedicels, pubescent,

2—3 mm. thick near base ; leaves small (about 3 cm. broad), snbreniform, deeply 3-

partite, lateral segments deeply 2-lobed, all divisions 2—3-lobed, lacinioo sparsely

incised, lacinulse blunt ; inflorescence lax, rather few-flowered
;

pedicels erect, rather

slender ; sepals red lish blue ; helmet navicular ; spur of nectaries globose, shorter than

the obovate emarginate labellum.—Chumbi : near Kung-met.

Subspecies III. palmatum, (Bon pro •».); stem simple below; upwards usually branched; leaves

reniform, rarely subisodiametric ; flowers not musky; sepals greenish-blue, or partly white, partly

blue ; nectaries slightly recurved ; spur club-shaped more rarely subglobose, labellum 3—5 times shorter,

emarginate ; follicles 25—35 mm. long, glabrous or more rarely pubescent ; seeds narrow-obpyramidate,

testa\lack, epidermal wrinkles narrow.- Garhwal (Herb. Fair. No. 68.'); Nipal (Wall. Cat. 4723 A!);

Sikkim: (Book fill); on Tonglu [Kurt, Andtrw* /), Phullalong {Clarke!), Phullnt (T. Ihmmml),

Ka-tong (Pantling!)', Phari: ncav Guy (Kings Collators!).

An> Boy. Bot. Gaud. Ca:.c, Vol. V.
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llie only reliable character by which A. palmatum can be distinguished from A. ferox is the form

of the seed and the width of the transverse wrinkles; but sometimes the wrinkles of the seeds of A.

palmatum are rather wider than they are commonly; so that it appears preferable to consider A.

palmatum a subspecies of A. ferox. The geographical distribution of the two is about the same.

Plate 111. Aconitum ferox, Wall. (A) flowering plant of subsp. mosrhatum, from Kashmir. 1, flower of subsp.

moschatum, cut longitudinally. 2—10, flowers, natural size, 2—8 of A. ferox proprium; 2, var. naviculars, Chumbi;

3, var. cymbiformis, Tha-pa, Sikkim; 4, var. flavidiflora, Jongri; 5, var. flavidiflora, Me-rik-la ; 6, var. spicata, Tsang,

Tibet- 7, var. laciniata, Cho-la, Sikkim; 8, var. laciniata, To-ko-la, sepals dark red; 9, subspecies palmatum, Gup,

Phari. 10, subspecies palmatum, Phullut; 11—19, nectaries: 11—13 of A. palmatum: 11, Nipal; 12, Gup; 13, Tonglu.

14—19 of A. ferox proprium: 14, var. naviculars, Kung-met; 15, var. atrox, Garhwal ; 16, var. laxiflora, Sandakphu;

17, var. laciniata, Cko-la; 18, var. keterophylloides, Singalela ; 19, var. flavidiflora. 20—25, ripe follicles: 20, A.

mosclatum; 21, A. ferox spicata; 22, A. ferox flavidiflora; 23, A. ferux atrox; 24, 26, A. palmatum 26—31, seeds:

26, A. moschatum ; 21. A. ferox flavidiflora; 28, A. ferox laxiflora; 29, A. ferox spicata; 30, A. ferox laciniata; 31,

A. palmatum, Sikkim.

ACONITUM LURIDUM, H. f. et T.

(Hook, fil Flora Indica 55 ; Flora of Brit. Ind., vol. I, p. 28.)

Khizome irregularly cylindrical; stems simple, erect; leaves subreniform, palmately

tripartite or trisect with the segments deeply cleft and incised-serrate ; inflorescence

racemose, many-flowered, axis densely hairy; posterior sepal with hemispherical dorsal

prominence and long produced beak ; base of stamens enclosed ; nectaries mallet-shaped

with oblong bifid labellum and short broad claw ; follicles 3, ovoid
; seeds three-sided,

with convex back and the dorsal edges winged, otherwise smooth.

Distribution : Alpine regions of Sikkim and Chumbi. On Phulut, at the To-ku-la,

Ze-lap-la, Tang-ka-la { King's colhctors /), Tankra et Cho-la (Hooker fil. !) ; in Chumbi,

near Tuck-e kung (King's collectors !). Flowers in August and September.

Descrivtion.—Rhizome often branched, covered near the apex with the bases of

fallen leaves. Stems slender, subcylindric, when flowering 36—70 (even 90) cm. long;

near the base 3—5 mm. thick, beset with spreading hairs. Infra-floral leaves crowded

near the base ; blade in the outline suborbicular or reniform, cordate at the base ;
25—

8

cm. long, 5—10 cm. broad, on the upper surface sub-adpressedly hairy, lower surface

less hairy, nerves more densely pilose ; middle segment obovate oblong, broad-cuneate,

upwards deeply pinnately trifid ; lateral segments trapezoidal, unequally bipartite, inner

division similar to the middle segment, outer shorter unsymmetrically bifid
;

all segments

coarsely crenate-serrate, serratures apiculate
;

petioles moderately dilated at the base,

canaliculate, hairy, basal ones 20—30 cm, long. Inflorescence usually simple, sometimes

with a few spreading, lateral branches, 8—40 cm. long ; floral leaves gradually dimin-

ishing from the lowermost tripartite to the uppermost linear-lanceolate one. Pedicels

usually shorter than bracts and flowers, densely hairy, 0'5— 1 mm. thick; bracteoles

above the middle of the pedicel, opposite, narrow-lanceolate, 2—3 mm. long. Sepals

brownish-purple, or pale red, inside sometimes yellowish
;
posterior one subcompressed,

densely hairy, 6—8 mm. high, 10—12 mm. wide with the dorsal process dome-shaped

and either hemispherical or hemispherical with short cylindric base, process 4—6 mm. high,

5—6 mm. wide ; beak horizontal or a little descendent, obtuse at the apex, sinuate at the

margin; lateral sepals obovate cuneate somewhat asymmetric, 9— 11 mm. long, 7—8 mm.

broad, outside hairy, inside hairy near the end of middle nerve, otherwise hairy or

glabrous; anterior sepals 7—8 mm. long, obtuse, one obovate, the other subspatulate.
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Nectariferous staminodes enclosed, erect, hammer-shaped, glabrous ; claw 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; labellum 2*5—3*5 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—5*5 mm. long
; ovaries oblong-ovoid, densely hairy ; style subcvlindric, l—\ the

length of the ovary; stigma shortly bilobed. Follicles subdivergent. diartaeeous, obovoid-

subcylindric, crowned with a short style, 8—10 mm. long, 3—4 mm. broad near apex,

hairy or glabrescent. Seeds about 5— 6.

Plate 124. Accnitum luridurn, H. I ftnd Th.— 1, floworillg plan! : 2. anterior; 3 lateral ; 4 posterior sepal; 6. posterior

Aconitum OTMNANDBUM, JLt.vim.

Rhizome fusiform, leaves bipinnatisect with the segments incised-serratc ; inflorescence

racemose, more rarely Bubcorymboee, many-flowered; sepals long-clawed, leaving the stamens

uncovered, posterior one subnavicular ; nectaries with broad claw, a shortly-cylindrical obtuse

spur and a very large, protruding, semi-circular, dentate labellum; follicles 5—3; seeds

narrow obpyramidal three-sided with narrowly and sinuously rjlaited testa.

Flowers in August.

Phari: Kang-ma, 60 miles north of the town of Phari; Ting (King's coll.!);

Tachienlu region (Pratt No. 496, 507 !); Kansu.

Description.—Rhizome descending, fusiform or Bubcylindrical, 5— 10 cm. long, sometimes

branched. Stem usually short or of medium size, 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 often villous. Leaves more or less hairy,

the infra-floral ones long-petioled, crowded or rather remote; lamina bipinnatisect, about 3 cm.

long, yellowish-green on the lower surface
;
primary segments petiolulate, lowest pair sub-

bipinnatisect, upper ones pinnatipartite with the divisions spreading, incised and serrate,

serratures apiculate. Inflorescence racemose or racemose-paniculate or in smaller specimens

subcorymbose ; racemes usually elongate, lax or rather dense ; floral leaves mostly short-

petioled, upper ones subsessile, lower subsimilar to the infra-floral leaves, upper ones narrower

and simpler; pedicels erect or slightly spreading, during flowering time shorter than the

flowers, afterwards elongating, the lowest finally 3*5—5 cm. long, 1— 1*5 mm. thick ; bracteoles

near the base of the flower or somewhat remote, alternate or opposite, sessile or very shortly

petioled, variously divided or undivided and linear. Sepals bluish-purple, long-clawed, sub-

villous outside, deciduous; posterior one unguiculate :navicular, very shortly and obtusely

rostrate, claw broad erect 9—11 mm. long, lamina more or less horizontal, about as long as

the claw; lateral sepals about 15 mm. long with unsymmetrical suborbicular lamina and the

c]aw e_7 mm. long, about 2 mm. broad ; anterior sepals spatulate, about 13 mm. long, lamina

4 5 mm . broad, obtuse at the apex, claw about 3 mm. broad near base. Nectariferous stami-

nodes 2; claw nearly straight, flattened, broad-linear, hyaline at the edges, 12—13 mm.

long, about 2*5 mm. broad; spur about 4 mm. long; labellum 5 mm. long, 9 mm. broad,

dentate or crenate, reaching beyond the helmet. Stamens 40—50, unequal, 5—8, mm. long,

persistent ; filaments dilated below, coloured, ciliate ; anthers subglobose, dark-blue. Pistils

5 3 y
mostly 8, erect, 4—5 mm. long; ovary ovoid-oblong, more or less villous; style
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shorter; stigma shortly bilobed. Follicles with fine transverse veins membranous, eylindric,

rotundata-truncate at the apex, 8— 9 mm. long, somewhat haiiy, style persistent, straight,

erect, 2—2*5 mm. long. Seeds about 2 mm. long, ventral side narrowly keeled, sides

slightly convex, testa black.

Plate 125. Aconitum gymnandrum, Maxim 1. small sized specimen; 2, helmet; 3, lateral ; 4, anterior sepal; 5,

nectary ; 6, stamen ; 7, pedicel with bracts and carpels ; 8, seed ; 9, ripe follicle.

Paeonia Moutan, Ait.

(Ait. Fl. Kew. ed. 2, vol III, p. 315, 1811; DC, Prodr. vol. It p. 65; Sims, BoL
Mag. t. 1158; Anderson, Hon. in Tr. Linn. Soc. XII, p. 252; Iluth, Hon. in Engter Bot.

Jabrh XIII, p. 272.)

Stem 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, subtomentose 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 6—20 mm. long, subcylindrical, glabrous. Leaves
4—6 on each branch, alternate, long-petioled, large, the uppermost ones often smaller

and less divided, even trifoliate; blade 7

—

15 cm. long, primary divisions short- petioled,

more or less distinctly ternately arranged, themselves usually pinnate and 5-foliolate,

sometimes trifoliolate ; leaflets herbaceous, ' the lowest pair very short-petioled, broadly

ovate, subpinnately unsymmetrically and coarsely cleft and subserrate, rarely entire, without

the petiolule 2—4*5 cm. long, 1-2—3 cm. broad; intermediate leaflets ovate- or elliptical-

oblong, entire or scarcely incised-serrate, 2—4 cm. long, 1—2 cm. broad, always
narrower than the remaining ones; terminal leaflets (3—) 4—5*5 cm. long, 2—5 cm.
broad, trisect or tripartite or trifid, otherwise entire or the middle division again cleft

or sparsely and coarsely serrate; all leaflets obtuse or subcuneate, more rarely quite

cuneate at the base, subacute at the apex, glabrous, below subglaucous, nerves fine

and scarcely prominent below; petioles semiterete or subterete, scarcely dilated at the

base, 5—12 cm. long. Flowers solitary on the branches, terminal, large; peduncle strict,

1—G cm. long. Bracts 3, inserted near the base of the calyx, in the same spiral with
the calyx leaves and gradually passing into them, oblanceolate-subspatulate, the
outermost 5—7 cm. long, sparsely incised or incisedly lobed, the innermost 4—5 cm. long
quite entire, all of them again dilated at the base and glabrous. Sepals 5, herbaceous
reticulately veined, 2-3 cm. long, inner ones a little smaller than tho others, entire,
glabrous, persistent, ultimately reflexed; the outermost oblanceolate conspicuously dilated
at the base, the second from a broadish base long-acuminate, the third ovate long-
acuminate, the fourth broad-ovate short-acuminate, the fifth suborbiculate with the shortly
produced apex subtruncate. Petals 5-7 (-8 ?), membranous, traversed by much-branched
nerves, broadly cuneate at the base, erose-sinuate at the margin, 7-8 cm. long,
white with a rosy hue, with a large dark-purple spot near the base. Stamens numerous*
gradually increasing in length inwards, the innermost projecting a little beyond
the disc; filaments narrowly linear, coloured, outer ones about 4, innermost ones 10-
17 mm. long anthers linear-oblong, apiculate, outer ones 2, inner ones 5-6 mm Ion-.
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Pistils 5, erect, about 2 cm. long, surrounded by the urceolate subgloboso somewhat

fleshy disc which is at first dentate at the apex and finally irregularly torn; ovaries

ovoid-oblong-, convex dorsally, 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 (Kings collector!).

Patoma Moutan, sub-sp. atava differs from the typical Paeon'a Moutan chiefly in the number of

petals, which in the garden form are usually very numerous. The leaflets are smaller than those of the

cultivated p'ant, hut in this respect it stands between the latter and a variety from Japan. There

appears to he no doubt about its growing wild in the Chumbi hills or of its being the aucestral

form of the numerous garden varieties of IWctiia Moutan. From Paeonia D,lirn>/;, Franehet, it is

easily distinguished by the tomentoM (not glabrous) carpels, and tho ovato or ovate-oblong (not

lanceolate or ovato-lanceolate) leaf-segments, which are not confluent.

Plate 126. Paeonia Moutan, DC, subsp. atava. I, annual shoot i.

envelope not yat burst; 3, inner stamen; 4, outer stamen; 5, carpel;

7, l.air from ovary, greatly magnified; 8, unripe seed; i>, innermost s

Tetracera grandis, King in Joum. As. Soc. Bengal, for 1880, pt. 2, p. 303.

flat. Orel. Dilleniaccw.

A large tree. Young branches and inflorescence shortly velvcty-tomentosc. le-ues

large, coriaceous, broadly elliptic, rarely slightly obovate, the apex truncate and
minutely apiculate; the edges obscurely crenate or undulate toward the apex, entire

below, recurved when dry; the base rounded or slightly narrowed: upper surface

scabrous, lower minutely tomentose: nerves stout, 14 to 1G pairs, rather straight, erecto-

patent; length of blade 8 to 11 in., width o to in., petiole about '7 in., stout.

Inflorescence in little-branched, lateral or terminal panicles a foot or more long. Flowers

shortly pedunculate. Sepals 5, broadly ovate, sub-acute, concave, ribbed and tomentose

externally, '5 in. long. Petals nearly as long as the sepals, but narrower, glabrous.

Anthers with obcordate connective narrowed to the long slender filaments. Follicles with

a slender curved beak.

Perak. Scortechini, No. 90b.

lliis species has as yet been collected only by the late Revd. Father Scortechini, whose specimens

scanty, and none of them are in fruit.

Platb 129. Tettactra grandis, King. 1, leaf; 2, inflorescence: of natural size; 3, flower with the petals removed :

slightly enlarged; 4, flower, dissected; 5, anther; 6, two pistils : much enlarged.

Wokmia meliosmjefolia, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 365.

Nat. Ord. Dilleniaceve.

A small tree, the young parts and leaf-petioles softly fulvous-tomentose. Leaves

crowded near the apices of the branches, coriaceous, obovate-lanceolate to obovate- elliptic,
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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

surface 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 slender 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,

pale yellow, veined, wavy. Stamens indefinite, in several series nearly free ; anthers linear,

erect, opening by apical pores. Pistils about 12, with linear recurved stigmas, ovules

numerous. Follicles with several compressed arillate seeds. Dittenia meliosmcefolia, Hook,

fil. & Th. FL Br. Ind. I, 36.

Malacca, Perak.

Original^ described as a Dillenia by Sir Joseph Hooker who had not seen the fruit.

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

flowers jus! opening ; 3, fully expanded flower dissected ; 4, flower after the petals have fallen off, showing the

sepals; 5, ripe follicles: of natural size; 6, anther: enlarged.

Cocculus Kunstleri, King in Journ. As. Soc. Bengal, for 18S9, pt. 2, p. 28.

Nat. Ord. Menispermacece.

A glabrous climber. Young branches striate, pale. Leaves membranous, with long

petioles, peltate, rotund, acute; nerves 9, radiating from the petiolar insertion, thin but

prominent on the pale under surface; length of blade 3*25 to 4 in., breadth about

3 in., or less; petiole slender, terete, not dilated at the base, about 3 in. long. Panicles

racemoid, in fascicles of 2 to 4 from flat warty tubercles on the stem, narrow, the

lateral branches only about -5 in. long, few-flowered. Sepals 6, 2-seriate, the outer

smaller. Petals 6, rhomboid, smaller than the sepals. Male floioer ; stamens 6, each

embraced by a petal; filaments free, clavate; anthers broad, 4-celled. Female flower

;

staminodes 6 or 0. Ripe drupes 1 to 1-25 in. long, and about *7 in. broad, narrowly

sub-obovoid, compressed; pericarp of a thin pulp; endocarp horny, narrowly horse-shoe-

shaped, the edge boldly ridged, the sides with deep radiating grooves and the central

part with a deep vertical hollow; embryo sausage-shaped, bent along the circumferential

chamber of the endocarp.

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

This has the flower of Cocculus, but the fruit of Stephank. It comes nearest to the Indian

C. macrocarpus, which has a similar though smaller fruit, and, like that species, would beloDg to Mier's

genus Diploclixia. It must be near D. pktinervh of that author.

Plate 131. Cocculus Kunstleri,, King. 1, hranch with leaves ; 2, raceme-like panicles of male-flowers removed

from the stem; 3, panicles with ripe fruit also from the stem; 4 and 6, seeds: of natural size; 6, male flower dissected,

the six sepals being detached; 7, anther embraced by a petal; 8 anther: enlarged.

PLATE 132.

Cyclea elegans, King in Journ. As. Soc. Bengal, for 1889, pt 2, p. 387.'

Nat. Ord. Menispermacece.

Scandent; young branches spirally striate, puberulous, as are the petioles and
panicles; otherwise glabrous. Leaves slightly peltate, membranous, shining on both
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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 1*5 to 2 in., petiole about 1 in. Male and female panicles sub-equal, slen-

der, solitary, axillary, shorter than the leave*. Male flowers crowded, minute; sepals

4, connate into an inflated 4-lobed calyx. Petals 4, more or less connate into a

4-lobed corolla. Anthers 4, conuate, crowning the stamina] column, bursting transversely.

Female flower: sepal 1, oblong. Petal 1, orbicular. Ovary 1 ; style short. M-to o-lobed,

lobes radiating. Drupe pisiform, slightly compressed, style-sou snbbasal : endocarp

horse-shoe-shaped, dorsally tubercled, sides convex. 2-locellate, pulp thin. Seed curved:

cotyledons slender, J-terete, appress.-d.

Perak; at elevations of from 1,000 to 2,000 feet; King's collector, Scorteoliiui. A slendei

15 to 25 feet long: not oommon.

Cleome Hullettii, King in Journ. As. Boc. Bengal, for 1889, pt, 2, j

Nat. OnL Oapperidecs.

A much-branched, sub-decumbent, small shrub; t\i^ stem striate, puberulous, and
with a few short prickles in distant pain. Leaves dimorphous; those of the lower
part of the stem petiolate, trifoliolate, the leaflets obovate; those of the upper part

simple, sessile, ovate ; all pubescent and from *5 to '75 in. long. Flowers solitar\r
,

axillary, about '5 in. in diam., on slender pedicols longer than the leaves. Sepals 4,

ovate, spreading, much smaller than the petals. Petals 4, rotund, narrowly clawed.

Stamens 6, the filaments longer than the anthers. Ovary sessile, oblong, style 0.

Capsules terete, striate, glabrous, from 1 to lo in. long; seeds large, rnuricate the

embryo curved.

Singapore, in dry place by roadsides.

This is allied to the Peninnsular Indian specie! C. tupera, Koen, and C. B*rmatmif W. & A.

but differs from both in its dimorphous leaves,

Plate 133 A. Chyme Hullettii, King. 1, branch in flower and fruit; 2 ri
{

.,. capsule dehiscing: of natural tixe

;

8, flower dissected ; 4, serds: enlarged.

Cappams, Linn.

Trees or shrubs, erect, decumbent or climbing, unarmed, or with stipular thorns.

Leaves simple, rarely 0. Flowers white or coloured, often handsome. Sepals 4, free,

imbricate in 2 seiies, or 2 outer subvalvate. Petals 4, sessile, imbricate. Stamens

indefinite, inserted on the torus at the base of the long gynophore. Ovary stalked.

1 to 4-celled; stigma sessile; ovules many, on 2 to 6 parietal placentas. Fruit

fleshy, rarely bursting by valves. Seeds many, imbedded in pulp, testa cnistaceous or

coriaceous; cotyledons convolute.
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PLATE 13313.

Cappakis Gallatlyi, King n. sp.

Glabrous, young branches terete, unarmed. Leaves membranous, oblong or elliptic

oblong, shortly acuminate, entire, the basecuneate; length 6 to 7*5 in., breadth 2 t(

2*5 in., petiole *25 to '35 in. Racemes terminal, solitary 5 to 7*5 in. long, puberu

lous, with a few scattered subulate bracteoles, many-flowered. Flowers '25 in. in diam.

on slender puberulous pedicels *4= in. long. Sepals 4, ovate, blunt, concave, pubes-

cent. Petals slightly longer than the sspals, ovate-lanceolate, acute, veined, glabrous

Stamens 16 ; the anthers elliptic-oblong, about one fifth of the length of the filaments

Ovary ovoid, acute, about one-fourth the length of the gynophore, which is slightly

shorter than the filaments, multi-ovulate. Fruit unknown.

Burmah : Moolar plain, G. Gallatly.

Plate 133B. Capparis Gallatlyi, King. 1, flowering branch : of natural size ; 2, flower ; 3, the same with the

stamens removed; 4, stamens: enlarged.

PLATE 134.

Capparis Larutensis, King in Journ. As. Soc. Bengal, for 1889, pL 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. Leaves

glabrous, coriaceous, oblong-lanceolate, obtuse or retuse, the midrib prominent, the 5

or 6 pairs of nerves obscure; length 1 to 1*23 in., breadth -4 in., petiole '2 in

Flower pedicels solitary, glabrous, more than half as long as the leaves. FUwers '75 in.

in diam., 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, 1*5 in. long

Ovary ovoid, globular, apiculate, many-ovuled. Fruit globose with an apical 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 climber, SO to 40 feet long. The petals change from white to pink. Ripe fruit is un-

known. This mus!; be near C erythrodasys, Miq.

Plate 131. Capparis Larutensis, King. 1, flowering branch; 2, branch with young fruit : of natural size; 3, flower

dissected; 4, stamens; 5, disk gynophore and orary : enlarged.

PLATE 135.

Cappaeis Scortechinii, King in Journ. As. Soc. Bengal, for 1878, pt. 2, p. 394.

Scandent; young parts, and tbe inflorescence at all stages densely and minutely
ferrugineous-tomentose

; older branches with 1 or 2 stria?, glabrescent ; thorns stipular,

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-tomentoso when young, but becoming glabrescent, the midrib
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and 6 pairs of nerves bold and prominent; length "> to 8 in., breadth 2 to 3 in., (much

smaller towards the end of the branches), petiole *5 in. Flowers 1*5 in. in diam., on short

lateral, leafly, bracteate, woody racemes. Bracts petiolate, ovate-acuminate. *7o in. Long,

deciduous. Sepals 4, free, imbricate in 2 series, sub-rotund, concave, the outer pair tomen-

tose externally. Petals pink, nerved, broadly obovate-elliptie, obtuse, the base cuneate.

glabrous. Stamens about 50, inserted on the torus at the base of the lon^ gynophore:

ovary ovoid, blunt, stigma sessile; ovules numerous, on parietal placenta"*. Fruit globose,

3*5 to 4 in. in diam., the gynophore stout, transversely wrinkled, 2*5 in. long and 'G in.

in diam. Seeds compressed, ovoid, *8 in long.

Batang Padang district in Perak. King's Collector No. 8033; Boortechini, 191.

The fruit of this has been only one© collected. The species is a fat i I long. It

closely resembles C. trim-rein, II. f. ft Th. iu many respects: but the loaws u* A triple—but pinnate-

nerved.

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

PLATE 186.

Capparis cucurbitlya, King in Jour. As. Soc. Bengal, for 1889, pi. 2, p. 395.

Scandent; branchlets finely striate, nearly glabrous; the thorns stipular, in pairs,

hooked, veiy 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 intramar^inal arches, the

secondary nerves bold as is the midrib, the reticulations distinct; length 5*5 to 75 in.,

breadth 1*75 to 2 25 in.; petiole under *5 in., slender. Flowers in fascicles of 2 or

3, supra-axillary; the pedicils slender, 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 bnaked; when

ripe orange-coloured, 3 in. long, and 1*5 in. in diam.; gynophore nearly '75 in., pedicel

P25 in., slender. Seeds ovoid, smooth, *4 in. long.

UIu Bubong, Perak. King's Collector, Nos. 10027 and 10795.

A creeper, 20 to 30 feet long; allied to C. Finlaysowana, Wall, by its curious ououmber-Uke fruit,

but with different leaves. Flowers have as jet been collected only in bud. Fully-developed flowers

are still unknown.

Platb 136. Capparis cucurbifina, King. 1, flowering branch with young leaves ; 2. an adult leaf; 3, fruiting branch

;

4, section of ripe fruit; 6, seeds: of natural size; 6, flower dissected; 7, anthers; 8, ovary; 9, section of ovary : enlarged.

(The drawings of the flower and its parts are all taken from buds-fully. developed flowers being as yet unknown.)

PLATE 137.

Capparis Andamanica, King n. sp.

Glabrous, scandent; the branches finely striate, unarmed. Leaves coriaceous, shining,

oblong or narrowly elliptic, acute, the base rounded, the edges slightly recurved when

dry, midrib prominent, the 9—12 pairs of nerves very obscure; length of blade 3

to 4 in., breadth 125 to 1-5 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, the filaments equal. 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 species allied to C. Luzonienns, Turcz. Bull. Soc. Mosc, 1854, II, p. 324.

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

PLATE 138.

Capparis ambigua, Kurz For. Flora Burmah, I, 65.

A large scandant shrub, the older branches armed witb short sharp recurved thorns
the young parts puberulous. Leaves membranous, variable, broadly lanceolate to elliptic-
oblong, obtuse or shortly acuminate, the base rounded, both surfaces glabrous; main nerves
8 to 12 pairs, spreading, indistinct; length 3 to 5 in., breadth 1-3 to 1-8 in., petiole '3 in.
Panicles terminal, lax, the flowers umbellulate on the ultimate branches. Sepals 4, concave,'
distichous; the outer pair orbicular, very concave; the inner pair rotund, smlller and'
thinner than the outer and less concave. Petals 3 or 4, smaller than the sepals obovate'
thinner than the sepals. Semens about 30: anthers ovate, much shorter than the 'filaments
Gynophore less than half as long as the filaments; ovary narrowly ovoid, acute many
ovuled. Berry elliptic, the apex shortly beaked, the base slightly narrowed, about -7 in
long, pulp scanty. Sued solitary, beaked.

South Andaman Island; Kurz, King's Collectors.

A species remarkable in the genus for its one-seeded fruit.

^Tr^a^-'Y^^ !7!
U flrrln

* br&DCh; * bra0Ch Withr*e **« * section of ripe fruit ; 4seed, of naturalize; o, flower ejected (s-sepals, p-petals) ; 6,autherS : enlarged.
'

Eoydsia, Roxb.

Nat. Ord. Capparidece.
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PLATE 139.

Romu BoomcBan, Kin, in Joum. As. Soe. Bengal, for 1889, pt. 2, p. 397.
Nat Ord. Capparidece.
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the base; upper surface shilling; the lower paler, the midrib and 6 pairs of arching

main nerves prominent: length of blade 3*5 to (3"5 in., breadth 2 to 3 in
;

petiole

•7.0 to 1 25 in., thickened in the upper half and bent in the middle. Flowers in

terminal or axillary panicles or racemes, shortly pedicellate, *25 in. in diam. Sepals 6,

slightly 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. Pistil as long as the stamens, the

gynophore shorter than the ovary, puberulous. Ovary ovoid, 3-cclled, ovules many,

glabrous. Style twice as long as the ovary, cylindric; stigmas 3, sessile, ovate, small.

Ripe fruit ovoid, smooth, yellow, 1'5 in. long and 1 in. in diam., endoearp membranous.

Seed erect, the cotyledons fleshy.

Perak; Scortechini, King's Collector, Nos. SUM and 4335: in open rocky places from

500 to 1,200 feet.

In his field note on No. 8404, tho collector describes this as "a iplendid creeper 60 to 100 foot

long;" m that on No. 4225, he says, "a tree 40 to 50 feet high." Fr. Seortechini's specimens have no

notes. From tho flexuose appearance of the dried twigs, I believe this is a creeper, an 1 not a tree.

This and the last belong to tho section of Roydsia characterised by having an undivided style, for which

Sir J. D. Hooker (F. 1?. I. i. 409), proposes the sectional name of Alytostylis, but with an expression

of doubt as to whether it should not be separated off as a genus. To this group belongs also the

Philippine species It. flurjbio'di, Planch.

Plate 139. Roydsi

Nat. Ord. CapparidecB.

Young branches under surfaces of leaves and the inflorescence softly fulvous-

puberulous, the older branches glabrous and lenticcllate. Leaves membranous, broadly

oblanceolate, abruptly and shortly acuminate, narrowed at the base; upper surface

glabrous except the pubescent midrib, the* lower sparsely pubescent, the midrib and 7

to 9 pairs of sub-horizontal nerves prominent; length of blade 3 to 4*5 in., breadth

1-25 to 1*75 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, *2o in. in diam.

Sepals 6, oblanceolate, not united at their bases, velvetty-tomentose on both surfaces.

Stamens about 35, the filaments flat, united near their sparsely hairy bases; anthers

linear-oblong, innate. Pistil slightly longer than the stamens
;
gynophore ovary and

style about equal in length, the two former densely tomentose; tho style undivided,

sub-glabrous ;
stigmas minute, ovary 3 -eel led.

Banks of Youngaleen River in Burmah; G. Gallatly, No. 499.

Described by Mr. Gallatly as a shrub. Collected only once, and not in fruit. This belongs to

Hooker's sub-genus Alytostylis, another species of which (viz., ti. parvflor*, Griff.) is also a Burmese

plant. But the latter is very distinct from this.

Tlate J40A. BoplM fasciculate, King. I, flowering branch: »/ natural >ixe, 2. flower;
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Alsodeia, Thouars.

Nat. Ord. Violariece.

Trees or shrubs. Leaves alternate (rarely opposite), distichous; secondary nerves

often numerous and parallel. S'ipules rigid. Flowers small, axillary or terminal, solitary,

fascicled, cymose or racemose, regular
;
peduncles with many bracts. Sepals 5, subequal,

ri«id. Petals 5, subequal, sessile. Stamens 5, inserted inside or upon an annular disk;

with long or short often broad dorsal membranous connectival appendages, the cells of

the anthers sometimes with apical linear processes. Ooary ovoid, style straight, stigma

terminal, ovules few or many. Capsule 3-valved, few-seeded. Seeds glabrous in the

Indo-Malayau species.—Distrib. Species about 50, chiefly tropical American.

Sect. I. Prosthesia Bl. (genus). Anthers ivith a subulate appendaje from the apex of

each cell, and a broad (usually dorsal) appendaje from the connective.

PLATE HOB.

Alsodeia memjbranacka, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 402.

A tree or shrub, the young branches shortly pubescent or tomentose. Leaves thin

when dry, obliquely obovate-elliptic, shortly and rather abruptly acuminate, serrate, the

base narrowed, rather unequal-sided, both surfaces glabrous, except the midrib and 6

to 8 pairs of pubescent arching nerves, the reticulations wide ; length 5 to 7 in., breadth

2-5 to 3 in., petiole pubescent, *5 in. long ; stipules subulate, pubescent, *2 in. long.

Racemes axillary, condensed, sessile, shorter than the petioles, few-flowered. Sepals 5,

unequal, the outer 3 rather larger than the inner, all broadly ovate-obtuse, pubescent

externally. Petals 5, smaller than . the sepals, ovate-oblong, sub-acute, the margins

ciliolate with a few adpressed hairs on the back. Stamens 5, glabrous, the filaments

very short, rising from a fleshy 5-lobed disc. Anthers broadly cordate or sub-reniform,

with 2 very small subulate processes from the apices of the cells and a large dorsal,

cordate-acuminate, brown, membranous appendage (from the connective) as wide as the

anther. Ovary sessile, ovoid, villose ; style cylindric, glabrous, stigma cup-shaped.

Capsule globular, glabrous, the valves in dehiscence blunt: seeds sub-globular with a

beaked caruncle.

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

A shrub or small tree. This comes near A. clasycaula, Miq. in externals ; but has fewer nerved

more glabrous leaves.

Plate 14<)B. Al*»deia membranacea, King. 1, branch with flower and fruit; 2, capsule dehiscing ; 3, seeds:

of natural size; 4, flower bud; 5, flower seen from below; 6, flower seen from above; 7, flower dissected; 8,

anther seen from behind; 9, anther from the front: enlarged.

Note.— 2V««? specimen here figured has only young leaves: adult haves are considerably larger.

PLATE 141.

Alsodeia Kunstleriana, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 401.

A glabrous shrub or small tree; the branchlets striate, sometimes lenticellate. Leaves

subcoriaceous, oblong-lanceolate, acuminate or caudate-acuminate, sometimes minutely
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and obscurely serrulate, very lmich narrowed to the bas«*j upper surface imooth and

lower dull, rough from the numerous short trans\erse secondary nerves and 1

pairs of prominent ascending main nervea; the midrib bold and subrngose; tliereti

minute and distinct; length of blade 6 to 10 in., breadth 3*25 to 3 in, petiole

in. Stipules lanceolate, -25 in. long. Flower* in axillary, often crowded, fa

very short racemes of 3 to 8, bracteolate, the pedicels shorter than the leaf petioles

ovate, obtuse, imbricate, shorter than the petals, strongly nerved, the edgei

Petals erect, the tips not reflexed, ovate-acute, rigid, the edges ciliate,

short flat filaments, each inserted into the apex of a Lobe of the deeply 5-lo1

the cells and one large donally-attaehed halbert shaped membranous posterior a]

from the connective, the latter appendages conniving into a cone round tie

put of the ovary. Ooarg sessile, ovoid-conic; the style exsorted, oylindrie.

ovoid, glabrous, shining, smooth, '5 in. long, dehiscing into three "narrow oo

pointed valves; seeds one in each valve, ovoid, white, shining.

Singapore; YYallich, King's Collector. Perakj Beortechini, King's Collector

seed. The flowers sre tl

ovaries are fruitful: thov

from that species in i's

3, ri])e capsules: of nuiuta

of a single anther; 8, front

of short- stalked flower: all t

Alsodeia IIo'Keriana, King in Journ. As. 8oc. Bengal, for 1889, pt\ 2, p, 402.

A small glabrous tree, the branchlets lenticellate. Leaves membranous, shining, shortly

petiolate, elongate-oblanceolate or lanceolate, apex shortly and rather bluntly acuminate,

entire or remotely serrulate, gradually narrowed below the middle to the base; nerves

7 to 9 pairs, arching, slightly prominent; length 4 to 8 in., breadth 125 to 2 in., petiole

•15 to '25 in.; stipules ovate, only '1 in.; long. Racemes axillary, and on the older

branches from the axils of fallen leaves, numerous, rather dvn>c when young, afterwards

sparse and op-n, from '75 to \'5 in. long, bracteoles linear, deciduous, pedicels as long

as or longer than the flowers. Sepals ovate, equal, pubescent or glabrous. Petals lanceo-

late with linear blunt apex, longer than the sepals, glabrous or pubescent along the

midrib externally. Stamens glabrous, the filaments as long as the rather deep disc. Anthers

broadly ovate, the base cordate, almost sub-reniform, the cells each with an apical point

and with a broad membranous ovate acute dorsal appendage wider than the anther.

Ovary sessile, pubescent; the style cylindric, glabrous; the stigma cup-shaped, truncate.

Capsule globular, obtusely angled, glabrous, reticulate, *8 in. long; the valves unequal,

obtuse, compressed, sub-falcate: seeds sub-globose, pale, minutely mottled at the apex!

the base with a papillate pitted caruncle.

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

Ann. Rot. Bjt. Gard. Cai.c, Vol. V.
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A tree from 20 to 30 feet in height ; readily distinguished hy its open, comparatively long, racemes.

This closely resembles Blume's Froithesia Javanica.

Plate 142A. Alsodeia HooJceriana, King. 1, flowering branch; 2, branch with flowers and fruits in various stages
-.

of natural size; 3, flower 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.

Alsodeu Weayi, King in Journ. As. Soc. Bengal, 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 3d to 4*5, rarely 6 to 7 in,,

breadth 1 to 2 in., petiole *1 to '2 in.; stipules linear, only '1 in. long. Rtcemes very
short, crowded, axillary or extra axillary, '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 itself, and a terminal apical process from each cell. Ovary

sessile, 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, 1*2 in. or more long and 1 in. in diam.; the valves in dehiscence

blunt. Seeds ovoid, brown, mottled, with sub-apical 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. Boohriana, but smaller. The
very short racemes, more hairy flowers and larger velvetty capsules distinguish it, however, from that

Piate 142B. Alsodeia Wrayi, King. 1, flowering branch; 2, ripe fruit; 3. section of ripe fruit; 4, seeds: of
natural size; 5, flower dissected; 6, anthers and pistil; 7, front view of anther; 8 back view of anther; enlarged.

PLATE 143A.

Alsodeia cinkeea, King in Journ. As. Soc. Bengal, for 1839, pt. 2, p. 403.

A glabrous shrub or small tree, the branchlets whitish, sparsely lenticellate. Leaves
membranous, elliptic-ovate or lanceolate, sometimes oblanceolate, acuminate, narrowed at

the base, serrulate, pale when dry; nerves 8 to 10 pairs, slightly prominent below;
length 4 to 6 in., breadth 1-5 to 2*5 in., petiole '2 to -4 in. ; stipules scarious, pale,

ovate-acute, striate, puberulous, -25 in. long, deciduous. Racemes terminal, 2 to 6 in.

long, bearing numerous 2-to 5-flowered 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 cells 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 cvmules larger and the bracteoles longer and narrower

than in the typical form.

Perak; Changkat Jerin. L. Wray, junior.

The whole plant when dried has a characteristic grey colour, and from this circumstance I have

given its specific name.

PtATa 143A. Alsodeia cinerea, Kin?. 1, flowering branch; 2, fruits; 3, fruits dttttrfagl 1 nn.l 5. Mtdli of natural

size; 6, flower dissected; 7, anther, front view; 8, anther, back view; 9, ovary and style: inlnnjtd.

Sect. II. Pentaloba. Anthers with a Iroad, usually terminal, appendage from the

connective; but none from the cells.

PLATE 143B.

Alsodeia floribunda, King in Journ. As. Soc. Bengal, for 1889, pL 2, p. 406.

A shrub or tree, the young branches minutely fulvous-tomentose. Leaves membranous,

shortly pctiolato, 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 4*5 to 7 in., breadth i*5 to 2*5 in., petiole *1 to

•2 in.; stipules lanceolate, pubescent on the midrib, '25 in. long. Cymes axillary and

terminal, on peduncles 1 to 1*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. Stamens 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, -.3-3 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.

Usually a tree, and sometimes attaining the height {fide Kunstler) of 70 feet. But also, according

to the same collector, found as a shruh 6 to 8 feet high. This is allied to the Burmese species A. mollis

H. f. and Th., which, however, besides having the anthers of a Prosthesia, has much smaller cymes,

and broader bracteoles and sepals.

Piatb 143B. Alsodeia floribunda, King. 1, flowering branch; :2, inflorescence with fruits in various stages: of

natural size; 3, seed; 4, flower dissected; 6, stamens and their disc; 6 & 7, stamen, front and back views: enlarged.

Ann. Rot. Lot. Gard. Calc, Vol. Y.
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PLATE 144.

Alsodeia Scortechinii, King in Journ. As. Soc. Bengal, for 1889, pi. 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

Mowered, with ovate bracteoles. Flowers pedicellate. Sepals puberulous, broadly ovate,

much shorter than the petals. Petals 5, lanceolate, with long bluntly acuminate exserted

apices. Stamens 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 small terminal appendage; ovary sessile, globose, glabrous, warted; style long,

cylindric, glabrous or puberulous. Ripe capsule globular, pointed, rather more than -5 in.

long, g.abrous, lenticellate ; valves compressed, pointed. Seeds 2 in each valve, sub-rotund,

whitish, carunculate.

Perak; Kings Collector, Scortechini, Wray; at low elevations.

A large shrub or tree 20 to 25 feet high. Externally this much resembles A. Maiugayi, but the

flowers, and especially the anthers, differ much.

PL4TK 14 1. Ahodeia Scortechini, King. 1, flowering branch; 2. ripe fruits: of natural size ; 3, seed; 4. flower

dissected ; 5, the stamens and their disc removed fioui the same j 6, stamens, back and front view : enlarged.

Alsodkia cokdensa, King in Journ. As. Soc. Bengal, for 1889, pt. 2, p. 405.

A glabrous tree; tne 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. Pankhs axillary, crowded, much branched,

spreading, 1 to 2*5 in. long (longer in fruit), puberulous or glabrescent; the bracteoles

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. Siamms

o-labrous, 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 feet high, approaching A. Scortechini in externals, but with different flowers.

Plate 146. Aholeia condensa, King. 1. flowering branch; ?, panicles with, ripe fruit: of natural size; 3, seed
;

4, flower, dissected; 6. anthers with their tube; 6, anthers, back and front view; 7, pistil: enlarged.



PLATE USA.

Alsodeia cipilulta, King in Joarn. As, 8

A small shrub, the young branches rnfoos-tomentoi

petiolate, lanceolate, acuminata, the edges serrulate, t!

glabrous except the pubescent nerves mil midrib, lowe

about 12 pairs, bold, as are the transversa reins; length

in., petiole -2 in.; stipules lanceolate, pa

3- to 5-flowered axillary cymes, 9ep*U narrowly oblong

Petals linear-oblong, the apex sub-acute ami reflexed, hai

Stam>'«s alternating with the Lob

covered with anbranched, oft

not felted. Seed* oroid, no

oblong carun cuius.

Laroot in lVrak. King'* Ooll

Alsodeia comosa, King in Jonrn. As. 8oc Bengal, foi L8fi

A shrub or small tree, the young branches densely I

membranous, sub-sessile, oblnng-oblanceolate, caudate-acuminate, serrulab

narrowed; upper surface glabrous; the lower
; dally on tl

midrib and 14 to 10 pairs of lateral nert ;•:> in., breadth

in., petiole 2 in.; stipules subulate, »3 in. Long. Women in A

glomeruli. SqmU ovate, obtuse, tomentose. Petal* lanceolate, aenmins

externally, and (like the sepal-) with an apical tuft of hairs, glabrous intern

from a short minutely tooth, d glabrous disc, (he filaments lonj

anthers narrowly ovate, each with a small rounded terminal appendag

connective. Ovary elongate, sparsely rulotts; Style

cup-shaped. Capnute *5 in. long flocculent tomentose, densely covered with

subulate, soft, pubescent spines about '5 in. long, not felted. Seeds

smooth, with sub-terminal papillate caruncle.

Perak, Wray, Noa. 3299 and 1254; Kings Collector, Nos. 400 and 554.

Platb 1463. Altodei com** . Kir

•ipe fruit dehiscing: f natural tiu :

in htrs front and Lacls ; 8, pistil.-. tmU



128 ANNALS OP ItOYAL BOTANIC GARDEN, CALCUTTA.

Hydnocarpus, Gartner.

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, equal or unequal, imbricate in bud. Petals 6,

with a scale opposite each. Fl. <j ; Stamens 5—20; anthers reniform, connective broad.

Ovary or rudimentary. Fl. ? ; Stamens 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; albumen oily;

cotyledons very broad, flat. Distrib. Species about 12, tropical Asiatic.

PLATE 147.

Hydxocakpus nana, King in Journ. As. Soc. Bengal, for 1890, pt, 2, p. 118.

A shrub or small tree ; the branches and young shoots glabrous or (var. pubescens)

pubescent. Leaves subeoriaceous, from obovate-lanceolate to oblong-lanceolate, inequila-

teral, sub-falcate, 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.; stipules persistent, linear-lanceolate, pubescent, about as long
as the petioles. Male inflorescence small, supra-axillary, 1- to 4-branched, uniparous,

tomentose, bracteokte, cymes not much longer than the petioles, flowers '25 in. in

diam. Sepals 5, rotund, the 3 external slightly imbricate, pubescent ; the 2 inner much
imbricate, glabrescent. Petals 5, smaller 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, Seortechini, Wray.

This varies considerably as to size of leaf and fruit and in the amount of pubescence. In some
specimens of the male plant the leaves towarda the apices of the branches are much 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.

Plate 147. Bydnocarpus nana, King. 1, branch with male flowers ; 2, ripe fruit ; 3, section of the same ; 4, seed :

of natural size; 5, male flower seen from below ; 6, male flower from above; 7, male flower, dissected ; 8, stamens :



Hydnocabpdb Curtosh, King in

A glabrous shrub or small tr

Leaves coriaceous, shining on both

equilateral, gradually narrowed t

rarely rounded; nerrefl to 11 pai

surface; length 5 to 1*J in., bread!

pedicels scurfy^omentose, '7-") in.

minutely pubescent, Bhortex than tl

at the apex, •<;:, in. Long, gkbroni

apex. Amtksn ">, longer than the J

tawny-tomentose
; the itu

nearly •."> in. long, globoi

vertically ridged, the stigmas pei

Seeds few, plano-convex, •! in. 1<

Penang, Curtis, 800, 1634. 1

Plate 1 I

-

5, anthers, front and back view i enlarged.

IlYIlNorAKITS iTCrniUTIXA. K '«* - for 151)0, ft. 2, p. 120.

A tree 60 to 80 feet high ;
very young branches and learea with minute ferrugi-

nous mealy tomentum; otherwise glabrous. Leaves thinly coriaceous, slightlv inequilateral

and contracted at tho base on one side, eliptio-oblon either end the

apex with a short rather blunt acumen, tho edge v« ry slightly recurved when drv
both surfaces, but especially the lower, Bhining and wi(

| ni iUut0
reticulations very distinct; main t, thin; length :»\1 to

5 in., breadth 1*5 to 2*25 in., petiole '25 in. I the female flow

axillary, three tin
.

.;. to 6-branehed. Male flowers

about -3 in. in <.
:

L* *4 in. long. Sepal* broadly orate, blunt, pubescent-

tomentose externally. / i, glabrous, thin, each with a fleshy i

white ciliate edges and nearly If, but not so broad. Anthers ovate-
cordate, glabrous ; the rudimentary, sericeous. Female
flowers liko the n m I with smaller barren stamens.
Ovary cyclindric, densely Bericeous-tomentose j Btymai elongate, fleshy, bifid at the apex,

not refloxed when young. Fruit narrowly obovoid, eylindric, inamillate at the apex
and contracted at the base

;
minutely tomentose. smooth, dark-brown when ripe and

from .°> to 5 in. long; carpophore and pedicel about -5 in. each, or mere. SeeJs one
or two, obovoid, smooth, about 1 in. long.
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Perak, up to elevations of 1,000 feet. Common.

Distinguished from every hitherto described species of this genus by its elongate cucumber-shaped

fruit. The scales of the petals are also much larger and broader than is usual in Hydnocarpus.

Plate 149. Hydnocarpus 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 Laving b-came deflexed :

enlarged.

Hydnocarpus Wkayi, King in Journ. As. Soc. Bengal, for 1890, pt. 2, /?. 121.

A small sub-glabrous tree. Young branches with pale brown, minutely lenticellate,

puberulous bark. Leaves sub-coriaceous, elliptic, shortly and abruptly acuminate, the edge

slightly 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 3*5 to

4 in.
;
petiole less than *5 in., stout. Male floivers nearly 'o in. in diam., in very minute,

axillary, pedicelled, few- flowered cymes. Sepals 5, slightly imbricate, rotund, pubescent,

larger than the petals. Petals 5, of the same shape as the sepals, but smaller, each with

a fleshy roughly cuueate scale the apex of which is irregularly toothed and ciliate.

Stamens 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 1*75 in. in diam., minute'y fulvous-velvetty ; the apical mamilla *7o in.

long with its top depressed and crowned by the 3 fleshy bifid stigmas; one celled,

several-seeded. Pedicel short, stout. Seeds embedded in a little pulp, elongate, plano-

convex, *75 in long.

Perak. Kings Collector, No. 3800; Wray, No. 2608.

This species has more stamens than are usual in the genus Hydnocnrpm. In this respect it appears

to form a connecting link with Taraktxjmioz: but in shape the anthers do not agree with those of that

genus.

Plate 150. Hydnocarpus Wrayi, King. 1, leaf-twig ; 2, ripe fruit; 3, section of ripe fruit; 4, seel: of natural

size; 6, male flower; slightly enlarged; 6 & 7, sepals; 8, petal with its scale; 9, stamens of male flower; enlarged; 10,

two stamens: much enlarged.

PLATE 151.

Hydnocarpus ilicifolia, King, n. sp.

A small tree; the young branches pale, striate. Leaves coriaceous, oblong, acuminate,

the edges remotely but sharply serrate, the base slightly cuneate; main nerves 7 pairs,

curving, faint; the reticulations distinct; length 3*5 to 6 in., breadth 1*23 to 2 #25 in.,

petiole *3 in. Male flowers in few-flowered axillary fascicles, not much longer than the

petioles, the buds depressed-globular, the pedicels very short. Sepals 4, in decussate

pairs, very concave and much imbricate, rotund. PcUls 4, sometimes 8, smaller 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. Fruit
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globular, minutely rusty, relretty-pubescent, l»5 in. in di;un., containing several sub-

ovoid angled seeds.

Kedah: Curtis No. 2G71. Langkani : Curtis No. 2603, Distrib. Java (Preanger

Province), Forbes No. 1109.

I have seen no fully expanded male flowen of this and no Fern species is, however,
a very distinct one.

Plate 151. Ht/dn .carpus ilicifolni, King. 1, bram-h wifi mal- Bowwi ID hud: 2. rip* fnut ; 8, seed: o/ Mfera*
*»z«; 4, sepal; 5, petal wiih. its scale; 6, stamens of a male bud seen from aboic - -•.mien, front

Tabaktogkvob, Hassk. NkL OrcL Bixinea.

Trees with entire alternate leaves and minute Fogaoeons stipules. FUmen in more

or less dense, short, axillary, few-flowered oymes; a few hermaphrodite, but the

majority staminiferous only. Staminiferous jfawer ; srpafs 4, in deOUSSate pain, mar'::

imbricate, rotund, concave: petals 8, in two rows, smaller than the sepals, imbricate,

each with a gland at its base; glands less than half as large as the petals, fleshy,

cuneate, plano-convex, ridged, the apex often irregularly toothed and with 2 or 3

cylindric pits. Stamens 20 to 32, the anthers deeply cordate. Female Jlnor.rs like the

males, but the sepals often only 3, the Detail 6, and the Stamens 16* or 17; ovary

elongate-ovoid, sulcate, divided above into 4 oblong, divergent, reilexed Lob

bearing a stigmatic surface internally; 1-oelled with 4 multi-ovulate parietal p]

Fruit large, globular or ovoid, with hard fibrous or woody rind, and several largi

embedded in a scanty pulp. Sadt with thick hard testa, copious albumen, and straight

central embryo; the cotyledons large, cordate, foliaoeons, 3-nerved. Species probably

about 8; all Malayan.

Note.—This genus was foanded by llasskarl (Retzia, i. 127) on the plant named Hydnocarpw

heterophyttus by Blume (Rumphia, iv, 22, t. 178B., fig. 1, and Mus. Bot. i, 1(3). Until now that plant

has been the only known species. But the following have been discovered by Messrs. Kunstler and

Wray in Perak. And from the similarity in externals to lli/dnocarpm
y as well as from the imperfect

nature of the Herbarium materials of the latter, it appears to me extremely probable that several

things now referred to Hydnocarpm really belong to Taraktogenos. In the Calcutta Herbarium, there

are imperfect materials of, at least, 8 undescribel species which belong either to one or other of these

two genera.

PLATE 152.

Taraktogenos Kukstleri, King in Journ. As. Soc. Bengal, for 1890, pi. 2, p. 122.

A sub-glabrous tree 40 to 60 feet high. Young branches fulvous-puberulous.

Leaves coriaceous, unequal-sided, oblongdanceolate 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 Po

to 3 in.; petiole '3 to *5 in., puberulous. Cymes dense, many-flowered. Male flowers

-5 to *6 in. in diam. ; their pedicels *23 to '35 in.
;

petals densely sericeous externally.

Ann. Roy. Bot. Gard. Calc, Vol. V.
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the scales half as long, their apices erose, glabrous. Stamens 24 to 32; the filaments

short, subulate, sericeous ; anthers elongate, deeply cordate. Female floivers like the males,

but sepals 3, petals 6, and stamens about 17 only. Ovary ovoid, glabrous, deeply sulcate,

with 4 radiating reflexed oblong stigmas, ] -celled, with 4 multi-ovulate parietal placentas.

Fruit solitary, globular, smooth, 2'5 in. in diam. ; the pericarp thick, the outer layer

iibrous, the inner woody. Seeds embedded in scanty pulp, plano-convex, '75 in. or more

in length.

Perak; in dense forest at low elevations; Kings collector, Nos. 6042 and 8183 5

Wray, 3389.

with male flowers; 2 rire fruit: of natural size; 3, sepal;

Kyparosa (Rypaeia), Blume. AW. Ord. Buincav.

Trees or shrubs with entire, alternate, elongate, petiolate leaves, finely reticulate and

more or less glaucescent beneath. Flowers rather small, dioecious; the males in long

axillary racemes; the females in shorter racemes, solitary, or in pairs. Calyx globose in

bud, 3- to 5-cleft. Petals 5, imbricate, coriaceous; in the female flower each with a large

sericeous scale at its base. Male floioer ; filaments united in a column with 5, ovate,

2-celled, extrorse anthers at its apex. Female flower; staminodes 5, alternate with the

petals. Ovary 1-celled, with 1 to 3, biovulate, parietal placentas. Stigmas 2 to 3, sessile,

broad, emarginate. Fruit baccate with little pulp; the pericarp coriaceous, tomentose.

Seeds 1 or 2, sub globular, smooth.

KoL>.—This genus was first published by Blume in his Bijdragen (p. 600) as Ryparosa, and in

that work he published only the single species R. casta. In a footnote to the preface of his Flora Javac

(p. vlii), the same author referred to the genus (apparently by inadvertence) as Ryparia instead of

Ryparosa; aud the name Rypiria has been adopted by most subsequent authors. Blume regarded the

genus as Euphorbiaccous, in which view he was followed by Endiicher (Gren. 5836), Hasskarl (PL Jav.

liar., p. 2G7), and Baillon (Etud. Euph., p. 339). Mull. Arg. (in DC. Prod. XV, ii., p. 1260) excluded

the genus from Euphorbhccae; and, in their Genera PlanUrum, the late Mr. Bentham and Sir J. D.

Hooker, (G. P. iii., 257), also exclude it; but, having seen no specimens either of it or of Bergsmia,

they make no suggestion as to the true position of Rypirosa or of the relation of Bergsmia to it. Kurz

(Journ. Bot. for 1873, p. 233, and For. Fl. Burm. I. 76) was the first to refer Ryparosa to Bmneae.

But Kurz made the mistake of describing in the latter work, as
" Ryparia oatsfo" a plant which agrees

neither with Blume's description nor with his specimens of Ryparosa cassia. The name of Eurz'fl plant

I have therefore altered to R. Kurzii. In 1848, Blume published, in Eumphia IV, p. 23, t. 178 0., fig.

2, a new genus called Bergsmia which, as Kurz also pointed out (Journ. of Bot. for 1873, p. 233), is

nothing more or le* tuan his older Ryparosa. Only one species (B. jacanica) was known to Blume.

To this Miquel added (Fl. Ind. Bat. Suppl. 389) two species, namely, B. Sumatrani and B. ? acuminata.

I have seen neiher of these; but the cymose inflorescence of B. Sumatrana leads me to believe that

it must be a Hydnocarpm, 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 Calcutta garden contain copious suites of specimens of Ryparosa and, from an examination of these,

I have no doubt that Ryparosa belongs to Bix'meae, and that Brgitnia must be reduced to it. Besides

the seven species described below, there are in the Calcutta Herbarium imperfeot materials belonging to,

several additional species from Perak, and to some from Sumatra. Wall. Cat. No. 7847B. (from Penang)

and Bcccari's No. 702 (from Sumatra), are also clearly species of Ryparow.



DESCRIPTIONS OF NSW AND BARB INDIAN PLANT.-, loo

PLATE 153,

Kypakosa CJBSU, Bl. Bijdr. 000; Byparia, Fl. Javae (praef. VIII).

A small tree, the branchlets and inflorescence ferrugineous-silkv. L

oblong or obovate, shortly acuminate, the base slightly narrowed; upper surface shining-
lower pale, rather densely but minutely adpressed-serieeous ; nerves 1 01 > pain, afl

length G to 9 in.; breadth 2 to 3 in.'; petiole »75 to 1 in.. Mout, thickened in /

fourth. Racemes solitary, supra-axill uy, the female longer than the leaves. Mc
sepas 3, ovate, glabrous; petals 5, tomentose, with a b;isal hairy scale. $!<>'

short, glabrous; anthers 4, broadly ovate, reilexed. Pistil (in female flower only) with

pubescent ovoid globose ovary. Fruit crowned by the 9 shortly-stalked fleshy radiating

reniform emarginatc stigmas, globose, ferruginous-tomentose, 5 to '7 in. diam. Haask.

PI. Javan. Rar. 267: Baillon Eophorb. 889. Miq. FL Ind. Bat. i. pt. 3, p. 361. I)''.

Prod. XV, 2 p. 12G0. Kun in Jonrn. Bot. L873, p. 333. King in Jonrn.

Bengal for 1892, pt II, p. 128.

Java, Blume. Sumatra; Teysmann, Forbes, at an elevation of 3,500 feet.

Blume describes the lower surfaces of tho loaves us "tmuiter strigo>is " ; hut the hairs,

adpressed, are not stiff but eilky. This is the only species in which the bain 00 tie-

leaves are at all conspicuous. The leaves of the Andaman plant referred 1" U. M ttia bj Cttl

glabrous beneath.

Plate 153. Hyparosa raesia, Blume. 1, branch with inflorescence of male flowers; 2, branch with ripe

section of ripe fruit: of natural size; 4, male flower: enlarged; 6, sepal; 6, petal; 7, stamiij.il coIum

PLATE 151.

Hyparosa Kuuzir, King in Jonrn. As. Soc. Bengal, for 1892, pt. 2, p. 125.

A tree or shrub. Young shoots adpressed forruginous-puberulous. Leaves elliptic to

elliptic-oblong, shortly and bluntly acuminate, the base slightly narrowed
; uppjr 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*5 in.; petiole 1*25 in., thickened in its upper fourth, pubescent. Mate racemes 5

to 10 in. long, ferruginous-tomentose, the petals reflexed: female racemes shorter and

subglabrous. Fruit globose, the size of a small cherry, lenticellate, 1—2-seeded. A'.

ccesia, Kurz F. Fl. Burm., i, 78, not of BL

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

Plate 154. Hyparosa Kurzii, King. I, branch with male flowers; 2, raceme of ripe fruit; 3 and 4, seeds: of

natural size ; 5, flower dissected ; 6, staminal column : enlarged.

PLATE 155.

Rypakosa Wrayi, King in Journ. As. Soc. Bengal, for 1892, pt. 2, p. 126.

. A tree 60 to 80 feet high, glabrous except the young branches and inflorescence.

Leaves coriaceous, ovatedaneeolate to oblong or elliptic, the apex sub-acute ; the base slightly

narrowed; upper surface shining; lower dull yellowish green when dry, the midrib

Ann. Boy. Bot. Gard. Calc, Vol. V.
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and 4 pairs of sub-erect nerves prominent below as are the transverse veins; length

5 to 10 in., breadth 1'75 to 45 in.
;

petiole '7b to 1'25 in., slightly winged at the

apex. Racemes solitary or in pairs, axillary or from below the leaves, 6 to 9 in.

long, longer in fruit. Male flowers pedicelled. Calyx with 3 broadly ovate teeth,

pubescent externally. Petals 5, oblong-ovate, pubescent externally, each with a triangular

sericeous scale half as long as itself, Staminal tube pubescent; anthers 5, ovate,

reflexed. Female flower ; sepals and petals as in the male; disc annular, with 5 conical

staminodes. Ovary rugulose, pubescent, globular, 1 -celled. Stigmas 2, sub-bifid,

spreading. Fruit globular, crowned by the stigmas, rugose, pubescent, -5 to '75 in.

in diam., 1-seeded.

Perak; King's Collector, Wray; rather common.

PlitB 155. Ryparosa Wrayi, King. 1, branch with male flowers; 2, branch with ripe fruit: of natural size;

3, male flower: enlarged; 4, sepal of male flower; 5 petal of the same; 6, stamina! column: muck enlarged.

Ryparosa Scortechinii, King, in Journ. As. Soc. Bengal, for 1892, pt 2, p. 126.

A slender tree; the branchlets and inflorescenca rusty, otherwise glabrous. Leaves

large, thinly coriaceous, oblong-lanceolate or oblanceolate, shortly and abruptly acumi-

nate, gradually narrowed from the middle to the base ; both surfaces glabrous, the

upper shining, the lower dull, pale; the midrib and 5 to 7 pairs of nerves very

prominent; length 10 to 15 in., breadth 3 to 6 in.; petiole 1*5 to 2'5, thickened

and bent at the apex. Racemes in tufts from tubercles on the stem and large

branches, the male 8 to 12 in. long. Calyx splitting into 3 ovate segments, tomentose,

Petals 4, ovate, acute; the gland large, rotund, sericeous. Female racemes shorter; sepal

and petals as in the male ; ovary tomentose, obscurely 4-angled ; stigmas 2, discoid

Fruit angled when young: when ripe transversely oblong, the apex retuse, 1*5 in.

by 1 in., velvetty rusty-tomentose with green or white dots; seeds two, plano-convex

Perak: Scortechini, Kunstler, Wray; common.

The male flowers have been found only by Soorteehini, from whose field note3 the above description

of them has been taken.

Plate 156. Ryparosa Scortechinii, King. I, branch with advanced female flowers ; 2, raceme of young female

flowers ; 3, raceme with young fruits ; 4, ripe seeds : of natural size ; 6, petal from female flower ; 6, sepal from

the same ; 7, pistil ! enlarged.

PLATE 157.

Ryparosa Kunstlfri, King in Journ. As. Soc. Bengal, for 1892, pt. 2, p. 12T.

A tree 50 to 60 feet high, the branchlets minutely rusty puberulous. Leaves coriaceous,

ovate-oblong, obovate-oblong to oblong, shortly and abruptly acuminate, the base

narrowed; upper surface shining; lower dull, pale, much reticulate, the midrib and 5

to 7 pairs of nerves very prominent ; length 5 to 8 in., breadth 2 to 3 in.
;

petiole

1 to 1-5 in., swollen and bent towards the apex. Racemes axillary, solitary, rarely 2 or

3 from an axil, the male 6 to 8 in. long, the female half as long, flowers pedicelled.

Male flower; calyx thin, pubescent outside, with 3 ovate broad teeth. Petals 5, oblong-
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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; oianj ovoid, angled,
tomentose, I -celled, with 4 parietal bi-ovulate placentas; stigmas obovate, radiating.
Fruit globular, yellowish, velvetty, about 1*5 in. diam. ; seeds 5 or 6, oblong, com-
pressed, striate, about '75 in. long.

Perak, at elevations 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.

Plate 157. Ryparosa Kunstlcri, Kin*. 1, branch with fault flowers and joaa* fruit 2 r pe fruit (of small
size); 3, section of the same: of natural size ; 4, male flower; 5,U flower: mUr9* ; 6. tepd of male flower;
7, petal of the same; 8, staminal column; 9, pistil: much enlarged.

PLATE 158.

Ryparosa fasciculata, King in Journ. As. Boo. Bengal, for 1892, pt. 2, p. 127.

A glabrous tree 30 to 60 feet high. Young branches lentioellate. Leaves thinly

coriaceous, narrowly oblong, acuminate, the base narrowed, shining above, pale

beneath; midrib, 5 to 7 pairs of lateral nerves, and the bold sub-horizontal transverse

nerves and reticulations very distinct especially beneath ; length 9 to 15 in., breadth
2-25 to 3-75 in.; petiole 1 to 1-5 in., grooved, thickened in its qpper fourth. Racemes
in fascicles of 4 to 7 from tubercles on the large branches and stem. Calyx with 3

broadly ovate teeth. Petals rotund, much imbricate and indexed. Female flower with
annular disc bearing 5 conieal staminodes, the petals with hairy scales at their bases;

stigmas 3. large, sub-reniform. Fruit rusty-tomentose, pyriform, the apex mamillate

and crowned for some time by the remains of the stigmas, about C-seeded, 1*5 to 2
in. long.

Perak, at elevations up to 800 feet ; common.

Piate 158. Ryparosa fasciculata, KinR . 1, leaf-twig; 2, fascicles of male flowers from a stem-tubercle ; 3, fascicles

of female flowers; 4, ripe fruits; 5, section of ripe fruit: of natural size; 6, male flower (from below); 7, male
flower from [above ; 8, petal; 9, staminal column; 10, female flower from the side: enlarged.

PLATE 150.

Tkigoniasirum hypoleucum, Miq. Fl. Ind. Bat. Suppl. I, 39,').

Nat. Ord. Polygalece.

A slender tree, 30 to 60 feet high; young branches hoary-pubescent; the older

with dark brown, lenticellate bark. Leaves elliptic-lanceolate, shortly and bluntly acumi-

nate, narrowed to the base
;
both surfaces shining ; the upper glabrous ; the lower pale,

rery minutely scurfy-pubescent, the reticulations and 6 pairs of nerves bold and promi-

nent ; length 4 to 5 in., breadth 1*25 to i*75 in.; petiole '2 to *3 in. Panicles

axillary and terminal, slender, spreading. Flowers -25 in. in diam., shortly pedi-

cellate. Sepals 5, pubescent, slightly unequal. Ovary hairy. Samaras 2 in. long; the
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nucleus 1 in. to 1-25 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

Plate 159. Tngoniastrum hypoleucum, Miq. 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 petal ;

7, pistil and stamens : much enlarged.

Xanthophyllum, Roxb. Nat. Ord. Polygalcce.

Trees or shrubs. Leaves coriaceous or sub -coriaceous, usually drying yellowish-

green. Sepals 5, nearly equal. Petals 5 or 4, the inferior keeled, not crested. Stamens

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-celled, 1 -seeded, indehiscent. Seeds exalbumi-

nous, estrophiolate.

Xanthophyllum Andamanicum, 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 sub obovate, 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*25 to 1*75 in.; petiole *3 to '4 in

Flowers *3 in. long, their pedicels about as long. Panicles extra-axillary or terminal

1*5 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,

tapering into the rather flat, pubescent style; disc corrugated, glabrous. Fruit

globose, *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 leaves ; but it differs in its glabrous ovary and fruit.

Plate ICO. Xanthophyllum Andamanicum, King. 1, flowering branch; 2, ripe fruit: of natural size; 3, flower

dissected ; 4, stamens ; 5, pistil : much enlarged.

PLATE 161.

Xanthophyllum Wrayi, King in Journ. As. Soc. Bengal, for 1890, pt 2, p. 138.

A shrub 3 to 8 feet 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 narrowed; upper surface shilling; lower slightly dull, pule and

rather minutely reticulate; the main nerves 8 to i:> pairs, prominent, forming arches

•2 in. within the edge; length 6 to 13 in., breadth 2*25 to 4*5 in., petiole *3 to "6

in. Flowers -35 in. long, their pedicels snorter than the calyx, in terminal or axillary

racemes or small panicles less than a third of the length of the leaves. Btpah broadly

ovate, blunt, puberulous. Peiak with an oblong or rotund concave obtuse limb, pnbern-

lous in the upper, pubescent in the lower half, and with a long claw. /

epipetalous, fiat, pubescent. Ocary on a glabrous stalk, densely villous. 4-OTuled, the

disc glabrous. Fruit globose, *?."> to 1 in. in diam. ; when young sericeous, when

ripe quite glabrous and boldly verrucose.

Penang, Curtis; No. b77. ferak, King's Collector YVray.

This is not unlike I affinc, Korth., hut is distinguish.*! from that •;

and deeply waited fruit. In its fruit this n semblti A*. l\d wUmomum sad P. utrynptwm j lut it differs

from both in its mueh larger and mors numerotiilj reined (eaves.

Plate 161. XtuUkofkgllnm JFnyi, Km-. 1. loweriag branch; t, rip# fruit; 5, wadsi tf nmtural tut

enlarged; 5, sepal; G, odd paid with two ttUMttl ittaehad) 7. petal With tfOltUMM
stamen attached; 9, pistil tod disc: n«eJ mJ 4 muck tmlnffi.

XANTiioniYLLUM KiNsiLKRi, King in d«.uiit. As. 8oc. Bengal, for 1890, pt. 2, p. 139.

Leaves large, coriaceous (with a yellowish green tinge when dry) elliptic to elliptic-oblong,

the apex very shortly and rather suddenly acuminate, the edges (when dry) undulate, the

base rounded or slightly narrowed to the stout petiole; both surfaces shining ; main nerves

sub-horizontal, 8 to 12 pairs, prominent beneath as are the secondary nerves and reticula-

tions; length 4-5 to 11 in., breadth 2'26 to 5*25 in., petiole '<> to •;., Flow N '6 in. long,

shortly pedicellate, in axillary racemes less than half as lou- as, or in terminal few-

branched spreading panicles, longer than the leaves. Sepals slightly unequal, ovate-rotund,

fleshy, thickened along the midrib, minutely tomentose on both surfaces; the edges thin,

ciliolate. Petals oblong-obtuse, glabrous except the pubescent sagittate concave keid. Fila-

ments with a pubescent ovoid swelling above tho base, attached to tie? base of the petals.

Anthers bearded at the ba^e. Ovrjj almost sessile, surrounded by a shallow wavy fleshy

disc, ovoid, grooved, tomentose, 4-ovulate; style conical, slightly curved, pubescent.

Fruit globose, 'bb in. in diam. (young), deciduously tomentose; pericarp thick, spongy, the

calyx persistent.

Perak, at low elevations, not common. Penang, Government Hill, King's Collector.

Curtis, No. 15G0.

The stamens of this are united to the base of the petals in an unequal way, three being attached to

the odd petal, one to two of the lateral petals, while two petals have no stamens attached to them.

Plate 162. Xanthophyllum Kunsthri, King. 1, flowering branch ; 2, large leaf ; 3, young fruit; 4, seel: of natural

size; 5, flower: enlarged; 6, odd petal, front view; 7, tbe same, side view, the 3 .stamens being removed from both' ;

8, lateral petal with oue stamen attached: charged; 9, two stamens; 1<>, pistil and ovary : much enlarged.



ANNALS OF EOYAL BOTANIC GARDEN, CALCUTTA.

Xanthophyllum Scortechinii, King in Journ. As. Soc. Bengal, for 1890, pt 2, p. U0.

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 2*25 in., breadth 1 to 1*35 in., petiole

•35 in. Flowers handsome, -75 in. long, their pedicels -35 in. Racemes axillary, solitary

1 to 1*5 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 keel puberulous. Filaments as long as the petals, flat; anthers short, ovate. Ovary

shortly stalked, elongated-ovoid, glabrous, 6-ovuled ; style little curved, glabrous ; stigma

capitate; disc small, 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. Xanthophyllum Scortechinii, King. 1, flowemg branch; 2, fruit: of natural size; S, flower, its parts

separated; 4, anthers with upper part of filament; 5, ovary rtjle and stigma: enlarged.

PLATE 164.

Xanthophyllum pulchrum, King in Journ. As. Soc. Bengal, for 1890, pi, 2, p. 141. -

A glabrous shrub or small 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 5-G pairs of nerves and the fine reticulations promi-

nent; length 4 to 8 in., breadth 2'25 to 3*5 in.; petiole stout, *2 in. Flowers *6 in. long,

on short thick pedicels, in dense, solitary, axillary, rufous-tomentose racemes half as long

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,

all 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,

slightly curved; ovules 12. Fruit globose, *75 in. in diam., minutely tomentose when

ripe, pericarp thin

Perak: rather common. A handsome bush or treelet with yellowish flowers tinged

with pink.

Plate 164. Xanthophyllum pulchrum. King. 1, flowering branch j 2, ripe fruit; 3 seeds: of natural size; 4, sepal

;

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

much enlarged.

PLATE 165.

Cratoxylon Maingati, Dyer in Hook. fil. Fl. Br. Ind. I, 258.

Nat. Ord. Uypericinece.

A tree 30 feet high, all parts glabrous; young branches with pale brown, ridged

bark. Leaves thinly coriaceous, elliptic, acute at apex and base; both surfaces shining,

the lower paler; main nerves obscure, about 6 pairs; length 2 to 3*5 in., breadth 1 to
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l'o in., petiole -25 in. Cymes axillary, or from above the sears of fallen leaves, few-
flowered. Flowers -5 to -7 in. long, their pedicels '25 in. Sepals oblong, slightly unequal.
Petals obovate-elliptic, obtuse, clawed, veined, the basal scale acute, stamens in three
phalanges. Styles 3, longer than the stamen*, united below, stigmas capitate. Capsule -5

m. long, narrowly cylindric. Seed* -25 in. long, with oblong unilateral wing. King in
Journ. As. Soc. Bengal, for 1890, pt. 2, p. 145.

Penang; Maingay.

Apparently an uncommon tree, sineo only Maingay has as yet collected it.

Plate 165. CratoxyLn M*ii
nlarged; i and £, phalanges of

, and 2, fruiting branch: of natural size;

istils: murk enlarged.

QaBGEHU, Linn.

Trees, usually with yellow juice. Leave* evergreen, coriaceous, very raroly stipulate.

Fioioers solitary, fascicled, or panicled, axillary or terminal, polygamous. Sepals 4-5,
decussate, Felals 4-5, imbricate. Male fl. ; Stamens oo, free, or collected into a ring,

or an entire globose or conical 4-5-lobed mass, often surrounding a rudimentary ovary

;

anthers sessile, or on short thick filaments, 2-rarely 4-celled, adnate or peltate,

dehiscing by slits or pores, or circumscissile. FEMALE OK ijkkmaphrodite fl. ; StaminotUs
8-oo, free or connate. Ovary 2-12 celled; stigma sessile or sub-sessile, peltate, entire

or lobed, smooth or tubercled ; ovules solitary in each cell, attached to the inner
angle of the cell. Berry with a coriaceous rind. Seeds with a pulpy aril.

PLATE 1G6.

Gabcinia opaca, King in Journ. As. Soc. Bengal, for 1890, pt. 2 p. 160.

A tree 40 to 60 feet high; the branchlets (when dry) dull dirty yellow, striate. Leaves

oblong, narrowed at each end, the apex more or less acuminate, the base cuneate;
upper surface slightly shining, lower surface opaque, whitish; the rather numerous
nearly horizontal nerves thin, little visible on either surface, the midrib bold and pro-

minent on both; length 4 to 5 in., breadth 175 to 225 in., petiole *6 in. Male flowers

•75 in. in diam., in shortly pedicelled, 2- to 3-flowered, ebracteolate, terminal or axillary

cymes; pedicels -25 in., annulated; sepals 4, ovate, concave, thin, veined; petals 4, similar

to the sepals, but a little larger; stamens numerous, on a single, convex, fleshy receptacle;

anthers senile, depressed-globular, with circumscissile dehiscence; rudimentary stigma 0.

Female flowers solitary, terminal: sepals more coriacaous than those of the male flower-

staminodes 0; ovary cylindric; stigma convex, smooth, the edge irregularly subcrenate!

Fruit solitary, terminal, ovate-globose, slightly mammillate, crowned by the broad flat

stigma which has 4 broad shallow rounded lobes; the sepals rounded, cartilaginous, psr-

sisient; pericarp brown when dry, thin, crastaceous. Seeds several, ovoid, flattened

on one side. G. cornea, Wall. Cat. 4852 E.

Perak; King's Collector, Scortechini.

Ann Eot. Bot. Gard. Calc, Vol. Y.
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Distinguished by its leaves opaque and whitish beneath and with faint sub-horizontal nerves. In

fruit this resembles G. Penangiana; but it has a very different stigma.

Plate 166. Garcvda opan, Kin^. 1, branch with male flowers; 2, female flo.ver; :?, ripe fre it : of natural

she; 4, male flower dissected; 5, single stamen: enlarged.

PLATE 167.

Garcinia Kunstleri, 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 3*5 to 5 in., breadth 1*15 to 1*8 in., patiole *35 to *6 in. Male

flowers about -15 in. in diam., in small axillary or terminal fascicles of 3 to 6. Sepals 4,

ovate-orbicular, membranous, concave. Petals 4, broadly ovate, blunt, fleshy, concave.

Stamens about 35, forming a convex mass; the anthers transversely flattened, 4-celled,

the connective broad; rudimentary pistil 0. Female flowers solitary; sepals 4, orbicular,

membranous, veined. Petals 0. Staminodes 4, with filaments half as long as the

ovary, and flat square heads. Ovary thick, cyliniric, vertically groovel; the stigma
convex, with large prominent black-tipped conical papillae, and with about 10 incon-

spicuous lobes. Fruit orange-yellow, dspressed, sub-globose, about 1*25 in. in diam.,

smooth, the sepals persistent at its base for some time.

Perak, at low elevations, common: King's Collector, Scorteehini, Wray.

This is allied to the Burmese G. linoceiroides, T. Anders. ; but has smaller flowers, fewer stamens
and more aouminate leaves.

Plate 167. Garcinia Kunstleri, King. 1, twig with male flowers; 2, ripe fruit: of natural size ; 3, male flower

4, two petals; 5, two bepals; 6, staminal column: enlarged.

Garcinia Weayi, King in Journ. As. Soc. Bengal, fjr 1890, pt. 2, p. 152.

A small spreading tree
;
young branches very slender, dirty yellow. Leaves thinly

coriaceous, ovate or elliptic, the apex produced into a long sub-spathulate point, the bwc
'uneato; upper surface shining, the lower dull, pale; nerves slender, sub horizontal,

05 in. apart, invisible on the upper and faint on the lower surface even when dry;
length 2 to 2*5 in., of which the apical tail is sometimes as much as -75 in., breadth *8

to 1*2 in.; petiole -2 in. Male flowers -25 in. in diam., in pedunculate axillary fascicles
of 2 or 3; buds globose, pedicels -15 in.; perianth reflexed ; sepals 4, the outer less

than half as large as the inner pair, all orbicular, sub-coriaceous and concave; petals 4,
orbicular, blunt, with a thickened spot near the base, covering the stamens in bud :

stamens numerous, on both surfaces of 4 fleshy processes; anthers sessile, globular-oblong,
the connective rather thick, 2-celled, dehiscence vertical; rudy. style cylindric; stigma
sub-lobulate, convex. Female flowers axillary, solitary, or clustered like the males;
sepals 4, orbicular, thin, concave, about the same size as the petals and neither sepals
nor petals quite covering the stigma in bud: petals 4, orbicular, concave, with a coloured
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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 cylindric, crowned by the stigma

which has become flattened.

Perak ; on Ulu Batang Padang and on Gunong Batu Pateh, at elevations of 4,500

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

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

ovoid. In its leaves, this species rather resembles G. mergnemis and G. rostrata.

Plate 163. Garcinia Wrayi, King. 1, branch with male flowers; 2, branch with very young 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 female

flower ; 12, stigma and ovary of female flower : enlarged.

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; main nerves 14 to 16 pairs, rather prominent; length

8 to 11 in., breadth 4 to 5*5; petiole *5 in., stout. Ma le 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. Disk of 5 broad corrugated glands

much shorter than the bundles of stamens and alternating with them. Pistil 0. Female

Slower unknown. Fruit sub-globular or obliquely ovoid, smooth, bright yellow, 1 to 1*5

in. long and '75 to 1-25 in. in diam., shortly apiculate, tapering to the base
; the 5-lobed

stigma persistent for some time. G. duleis, Kurz (not of Roxb.), For. Flora Burma i, 92;

Pierre FL Forest Cochin-Chine, fasc. vi, p. vi, in part.

Andaman Islands; Heifer No. 872, Kurz, King's Collector, No. 224.

This spee'es was considered by Kurz to be identical with Xanth'>ch(,mm d«lcis, Koxb., a native of

the Moluccas cultivated in the Botanic Garden, Calcutta. It doas not, however, agree with specimens

still in cultivation there, nor with Roxburgh's description. Pierre (1. o.) expresses his doubt as to the

indentity of the Andaman and Molucca plants: but he adopts Kurz's name for the latter. This species

is closely allied to G. Villersiana, Pierre, a common Cambodian plant. The leaves of the latter, as

shown in Pierre's figure (Fl. Forest. Cochin-Chine, t. 21) have, however, more nerves; the flowers have

longer pedicels, and the staminal bundles are longer and more slender than in this species; the lobes of

the disk are also narrower and longer.

This is the He'ierian plant referred to under G. Xanthochymm in Fl. Br. Ind. i, 209, as allied

to but differing from, that species. There is a variety of this with the leaves shortly pubescent beneath.

Plate 169 Garcinia Andamanica, Kin*. 1, branca with male flowers; 2, nearly ripe fruit; 3, section of the same;

, .PPds- of natural size; 6, male flower opened up; 6, sepal; 7, petal; 8, the five fascicles of stamens, glands and

rudimentary ovary: enlarged; 9, a fascicle of stamens with two of the glands of the disc at its base; 10, rudimentary

ovary: much enlarged.

Ann. Eoy. Box. Gard. Calc., Vol. V.
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Calophyllum, Linn. Nat. Ord. Giittiferae.

Trees. Leaves opposite, shining, coriaceous, with innumerable parallel slender veins

at right 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-celled, style slender, stigma peltate; ovule solitary, erect. Drupe with a crusta-

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

Calophtllum Pbainiandm, King in Journ. As. 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 slightly thickened: length 2*5 to 4 in., breadth 1 to 1*5 in., petiole 25 to 4 in.

Racemes solitary, axillary, rarely supra-axillary, about 1*5 in. long, ebracteate, lax, few-

flowered. Flowers '2d 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 lite C. pulcherimum, but with globular fruit: also like C. Teusmanmi, but the nervation of

the leaves in that species is unusually oblique for the genus, whereas in this the nerves are almost
horizontal.

Plate 170 Calophyllum JPrainianum, King. 1, flowering branch; 2, fruiting branch: of natural size;

outer sepals; 6 and 6, inner sepals; 7, andro-gyncecium : enlarged; 8 and 9, stamens; 10, pistil; 11 the sam
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 6 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., greenish-white •

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. 6877, 7311.
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PLATE 172.

Kayea, Wall. Nat. Ori. Guttifcnr.

Trees. Leaves opposite, sub-coriaceous. Flowers hermapl

solitary, or small and paniculate. Sepah and petals 4 each, iml

filaments slender, free or connate at the base ; anthers small,

vertical dehiscence. Ovary 1-celled; style slender, stigma acut

Fruit subdrupaceous, fleshy, indehiscent, 1-4-seeded. Se&U thick,

Kayea giiandis, King in Journ. As. Soc. Bengal, for

A glabrous tree, 40 to 80 feel high. Lmu large, thinly oc

oblong, sub-acute, the edges revolute (when dry), slightly narm

or sub-acute base; both surfaces rather dull (when dry), she 20

sub-horizontal, prominent, the secondary nenrea also promini

breadth 3 to 45 in.; petiole '\ to -7.') in., smooth. Flowen gl

in short few-flowered axillary cymes crowded in the axils of t!

about 1 in. in diam. when expanded ; pedicels ab -lit -:> in. s
d

outer concave, very coriaceous ; the inner thin, not larger than

oblong, acute, larger than the sepals (*5 in. long or more). Rip

in. in diam. and 1*25 in. long, the epicarp leathery, COD

persistent, thickened, outer sepals.

Malacca ;
Maingay (Kew Distrib. 178), Cantlay No. 2354.

Ncs. 3897, 7294, 7340.

A very fine species; at once distinguislio I by its Large leaves ami fl

fruit, and probably the whole plant, abounds in yellow juice. Aooording to If. Oantlej the wood siaku

in water.

Plate 172. Kayea grandis. King. 1, flowering branch; 2, ripe fruit; 3, section oE ripe fruit : of natural size;

4, outer sepal; 5, inner sepal; 6 and 7, petals; 8, stamens; 0, pistils: slightly enlarged; 10A, stamen: much

enlarged.

PLATE 178.

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 tuborculate-

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 .

the lower pale, sub-glauccscent (when dry)
;
length 4 to 6 in., breadth 1 to 2*25 in.

;

petiole -25 in. to -4 in., rugose ;
nerves 12 to 20 pairs, unequal, slightly prominent ; the

lower horizontal, the upper slightly curving upwards. Flower solitary or in clusters of 3 or

4 axillary or terminal, -75 to 1*5 in. diam., on a very short smooth pedicel, bracts at its

base linear-subulate; bud globose, smooth. Sepals unequal as in K. nervosa. Petals oblong-

acuminate, '75 to 1 in. long. Ripe fruit ovoid, gradually narrowing into a short subulate

apical beak, 1 to 1*25 in. long.

Perak : King's Collector, Nos. 3301, 6850. Penang, Curtis, No. 1419. Malacca,

Maingay, No. 176.

ter. /'

turbinal

fal.s elliptic-

>ped by the

. Kin,'.1 Collector,

) fruit. The
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This is allied to K nervosa, T. Anders. ; but it is readily distinguished from that by its smooth

branchlets, 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 apsx, and rounded instead of much attenuated at the base.

Plate 173. Kayea Eunstleri, King. 1, flowering branch ; 2, pistil ; 3, fruit (immature) : of natural size ;

4, flower, its parts separated : enlarged ; 5, stamens, much enlarged.

PLATE 174A.

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 i*4 in.,

petiole *3 in. Racemes several from an axil, umbellate, i'5 to 2*5 in. long, slender,

bracts (if any) deciduous. Flowers nearly 'o in. in diam., on slender pedicels *4 to

•6 in. long, Sepals ovate-orbicular, concave. Petals broadly ovate, concave, slightly

smaller than the sepals. Stamens much longer than the petals, very numerous ;
anthers

broadly ovate. Pistil longer than the stamsns. Ooary conical, sub-compresse 1, boldly

ridged, glabrous, tapering into the cylindric style. Stigma with three linear lobes. Unripe

fruit compressed ; the style persistent, enveloped in the accrescent sepals. Mesua

Singaporeana, Wall. Cat. No. 4836.

Singapore : Wallich, Andaman Islands. Mr. E. H. Man.

The Andamans' specimens agree perfectly with Wallich's No. 4836, which had been erroneously

referred to Kayea racemosa, Planch, by the late Dr. T. Anderson in Hooker's Flora of British

India,—a reduction, however, not sanctioned by the authors ot that species. This species is a perfectly

distinct one; and I dedicate it to Mr. E. H. Man, c.i.e., of the Andamans Commission, a gentleman

who has given much willing help in the exploration of the dense forests of these magnificent islands.

Plate 174A. Kayea Manii, King. 1, flowering branch ; 2, young fruit : of natural size ; 3, sepal ; 4, petal ;

6, andro-gynoeeium, opened out; 6, stamens; 7, pistil with vertical section ot ovary: enlarged.

PLATE 174B.

Kayea Curtisii, King n. sp.

A tree, all parts 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 3*5 in., breadth 75 to 1 in., petioles *2 to *3 in. Flowers solitary, leaf-

opposed, '75 in. in diam., on pedicels *2 in. long. Sipals broadly ovate-elliptic. Petals

slightly smaller than the sepals, obovate elliptic, shortly acuminate. Stamens numerous,

longer than the corolla; anthers reniform with broad central connective. Pistil longer

than the stamens the ovary ovoid-conic, tapering into the curved cylindric style.
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Stigma with 4 linear teeth. Unripe fruit ovoid, apioulate, half-enveloped by the aceremnt
sepals,

Penang: Curtis; Nos. 748 and 805.

Plate 174B. Kayea Curtisii, King. 1, flowering twig; 2, twig with you. g fruit , «/ natural ,h* s 3, flower;
4, sepal; 5 and 6, petals; 7, stamens; 8, pistil; 9, section of ovary: enlarged.

TtitNSTRCEMiA Scortechinif, King in Journ. As. Boo, Bengal, for L890 /'/. 2 ». 193.

Nat. Onl Tenutrwtmaet*.

A tree, 20 to 40 feet high; young branches with pale brownish-grey bark, striate

when dry. Laves coriaceous, vertioellate, drying o! a pale green, oblanoeolate the apex
shortly abruptly and rather bluntly acuminate, narrowed from above the mi Idle to tin-

rather stout short petiole, edges entire, under surface rather pale* midrib distinct on
both surfaces, nerves visible on neither; length 8 to 5 in., breadth l'J> to nearly 2 in •

petiole *4 to '0. Flowers dioecious, *G to \8 in. in diam., pedunculate, axillary solitary or
in fascicles of 2 to 6; peduncles slender, compressed, I to 1*5 in. long: the 2 biactcoles
about -2 in. below the calyx, minute, fugacious. Sepals subequal, fleshy with thin edges,
rotund. Petals much larger than the sepals, orbicular to roniform, clawed. Stamens in
the male very numerous; anthers sub-sessile, the connective broad, bearing the 2 cells

on its edges and produced above them into a broad short truncate process ; rudimentary
ovary flattish, without stigma. Female flowers like the males 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 epicarp, -75 in. long, and *6 in. in diam., subtended by the
leathery calyx. Seeds 2, large, broad, horse-shoe-shaped, flattish, -5 in. long.

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

A very distinct species with smaller flowers than the other species of the genus.

Plate 175. Ternstrcemia Scortechinii, King. 1, flowering branch; 2, ripe fruits: of natural size ; 3, andrcecium
4, petal; 5, two anthers; 6, young fruit; 7, young seed: enlarged.

Actinidia Miquelu, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 196.

Nat. Ord. Ternstrcemiacece.

Slender, scandent, 30 to 60 feet long; young branches cylindric, striate,

glabrous, dark-coloured. Leaves membranous, ovate, sub-acuminate to sub-rotund
mucronate, minutely glandular-dentate, the base rounded or slightly 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 beneath as are the midrib and transverse
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veins; length 3 to 4 in., breadth 2*5 to 3*5 in.; petiole 1-25 to I'd in., slender. Cymes

axillary, dichotomous, spreading, rusty-tomentose, on slender ebracteate peduncles 1*25

in. long which lengthen to 3 in. in fruit. Flowers numerous, dioecious, '5 in. in diam.

;

pedicels '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 males absent or rudimentary, densely pilose,

and with several rudimentary styles. Female flowers unknown. Fruit ovoid, *75 in. long,

and *5 in. in diam., baccate, smooth, pulpy, subtended by the persistent calyx and
crowned by the remains of 15

,
to 20 filiform styles. Seeds numerous, shining, brown,

less than -1 in. long, ovoid, sub-compressed, pitted and with several longitudinal

rooves. Kaihura pubescens, Miq. Fl. Ind. Bat. Suppl. 020.

Perak; on trees, at elevations of 3,500 to 4,000 feet, King's Collector, Nos. 5437 and
8789. Distrib.—Eastern Sumatra,

I have carefully examined a type specimen of Miquel'3 Kathura pubescens horn Sumatra named by
the author's own hand; and there is no doubt whatever that it is an Actinidia and not a Kadsura; nor
is there any that it is identical with the above quoted numbers of the Calcutta collector from Perak.
Miquel is quite wrong in describing his plant as having 3 sepals and 6 petals, there being 5 in each
wiiorl. •

Plate 176. Actinidia Aliquelii, King. 1, fruiting branch; 2, cymo with young fruit; of natural size;

3, stamens i 4, sepal; 6, petal; 6, stamens; 7, ovary; 8, styles: enlarged.

PLATE 177.

Pykknaria Kunstlebi, King in Journ. As. Soc. Bengal, for 1890, pi. 2, p. 200.

Nat. Orel. Temstrcemiaccw.

A tree 15 to 30 feet high; all parts glabrous except the very apices of the branches,
the youngest leaf-buds, and the flowers. Leaves elliptic, or elliptic-oblong to oblong-oblan-
ceolate, mostly acuminate, faintly serrate in the upper three-fourths; the base entire%cute

;

both surfaces, but especially the lower, much pustulate when dry; the lower brown, the
upper greenish; midrib and 6 to 8 pairs of erecto-patent main nerves rather prominent
below, the latter interarching far from the edge; length 5 to 7 in., breadth 1-8 to 2-3 in.,

petiole -3 to -4 in. Flowers -6 to -75 in. in diam., on peduncles -1 in. long; bracteoles

2, opposite, broad, close to the calyx. Sepals o, rotund, coriaceous, pubescent externally.
Petal* 5, larger than the sepals, rotund, glabrous, fleshy with thin edges, white, connate
at the base. Stamens numerous; anthers broadly ovate, apiculate, 4 or ft times as long
as the slightly flattened filaments, adnate to the base of the petals. Ovary ovoid-conic,
ridged, adpressed-pubescent, 5-celled. Style short, cylindric, glabrous, 5-ridged. Stigmas
small, acute, connivent. Fruit l'2o to V5 in. long, and about as much in diam., broadly
ovoid, bluntly 5-ridged, pubescent. Seeds few, ovate, sub-compressed, -6 in. long.

Perak; at elevations of 500 to 2,000 feet King's Collector.

Plate J77. Tyrtnaria Kunstleri, K„,
5, Bection of r pe fruit; 6, seed; 7, sectior

and stamens: enlarged; 13, two stamens: v,u

ando-gynoecium ; 4, ripe fruit ;

is; 10 and 11, petals; 12, ovary
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PLATE

Pyrenaria \Y RAVI. King in Journ. As. 8

A bush; the yonng branches pah*, minute!;

are the leaf-buds. LctVi s thinly coiiaoeooa, obi

ly crenate-serrate to sub -entire; the 1Mise atten

lower yellowish-gr eon, pustulate wl len dry.

especially beneath

;

main 1 to 12 pairs, i

prominent beneath : leng:th 6 to n
, breadt

Flowers 5 in. in d lain., buds globlose, peduncle

ovate, connate just beloiv the cal vx. iSepaU 6,

ly pubescent exten lally. PetdU 1 ;, n >tund, uoi

externally with broad gl dbroufl a -

one fourth as long as t he iilaim 0wj s

5- or 6-celled. Styles 3, united f« >r h all their 1

2 in each cell. Fruit sitb-globuh UP, 1 iluntly 5-]

diam. Seeds ovoid, Sllh-( omproase i, s:mooth, •<;

Perak, at low cleva'tions; Wl ay. -

Closely allied to JP. KmrfUri; fori the learei h»r<

only 3 styles, and the fruit iis more gktookr than in t!

Plate 178. fyrtnaryid IJV„ yi. King. 1 ; with Bower

of ripe fruit { 4 & 5, seedll: uf a SlttTtfJ fiM J 8, M pall "- ?•*!

stamens : much enlarged.

urdi tin

Gordonia Maingayi, Dyer in Hook. fil. Fl. Br. Ind. I, 291.

Nat, Ord, Ternstrocmiacew.

A tree 30 to 40 feet high; young branches slender, 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 2-5 to 3 in., breadth I to P4 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. long.

Sepals and petals orbicular, blunt or retuse. Stamens numerous; anthers ovoid; 61ament

a

much longer, slender. Ovary ovoid-conic, vertically ridged, adpressed-sericeous, 4- or

5-celled. Style single, angled. Stigmas 4 or 5, acute, connivent. Capsules 4-to 5-angIed,

woody, 1 to 1-25 long, *5 to -6 in diam., 4- or 5-celled, backs of valves flat. Seeds -9

in. long, of which three-fourths are wing. King in Journ. As. Soc. Bengal, for 1890,

pt. 2, p. 204.

Malacca; Maingay, No. 192. Perak; Scortechini, Wray ; at about 1000 feet.

Plate 179A. Gordonia Maingayi, Dyer 1, flowering branch; 2, branch with ripe fruit; 3, petal; 4, stamens:

.6, pistil; 6, pistil, with section of ovary; 7 & 8, stamens :
enlarged ; 9, seed; -./ natural size.

Ann. Hot. Bot. Gard. Calc, Vol. V.
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PLATE 179B.

Gobdosia imbbicata, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 204.

A tree? Young branches rather stout, glabrous, dark purplish-brown when dry.

Leaves coriaceous, oval-oblong, sometimes slightly oblanceolate, the apex obtuse, slightly

emarginate, the edges thickened and slightly recurved, quite entire or very faintly sub-

serrulate ; the base slightly narrowed, roundish ; both surfaces shining, the upper greenish

;

the lower dull, tinged with brown when dry, midrib bold ; nerves about 12 pairs, thick

but inconspicuous; length 1*75 to 2*25 in., breadth *9 to 1*25 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, closely 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 slender cylindric filaments. Ovary ovoid-conic, ridged, adpressed -pubescent, 5-celled.

Styfo single, boldly 5-ridged ; stigmas distinct, small. Fruit slightly under 1 in. long,

•4 in. in diam., 5-angled, adpressed-pubescent, subtended by the elongate imbricate cup

formed by the sepals and bracts. Seeds '75 in. in length, of which one-half is wing.

Perak; Scortechini, No. 402b.

Father Scortechini's scanty specimens are accompanied by no notes; but, from the species of Ilyme-

mphyUum growing on the branches of some of them, I conclude that they were collected probably at

elevations of 4,000 or 5,000 feet. The remarkable imbricate buds at once distinguish this species.

Plate 179B. Gordonia imbricata, King. 1, branch with flower and ripe fruit ; 2, vertical section of a capsule

;

3, seeds removed from capsule; 4, single seed: of natural size.

Dipterocafpus Kunstleri, King in Journ. As. Soc. Bengal, for 1890, pt 2, p. 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 always with oblique tawny -

tomentose annuli. Buds narrowly cylindric, hoary-eanescent. Leaves elliptic or sub-

rotund-elliptic, very shortly acuminate, the base rounded or sub-cuneate, the edges

undulate or sub-cuneate, both surfaces glabrous ; main nerves 15 to 18 pairs, oblique,

straight, prominent on the lower surface, length 7*5 to li in., breadth 4'5 to 7 in.,

petiole 1*5 to 2 in. Racemes 6 to 8 in. long, often bifid, 4- to 6-flowered, glabrous.

Floivers 2*5 to 3 in. long, glaucous. Calyx-tube narrowly obconic, 5-winged. Petals linear,

obtuse, glaucous. Fruit ovoid, an inch and a-half or more long, with 5 wings about '25

in. wide: accrescent calyx-lobes oblong, obtuse, slightly narrowed towards the base,

glabrous, reticulate, 3-nerved, 6 or 7 in. long and about 1*5 in. broad.

Perak: King's Collector, Nos. ;:638, 3798, 7508 and 7606.

Allied to D. grandiflorti-s Blanco ; but with larger leaves, smaller fruit and different buds. Allied
also to D. Gnffitlii, Miq., but with smaller fruit and different buds. This species has leaves like D.
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triiurris, Bl. and D. retmus, Bl. ; but it differs from these in having winged fruit : it also resembles D.

Di/eri, Pierre, which, however, has longer leaves with hairy petioles and more narrowly-winged fruit.

Plate 180. Dipterocarpus Kunsthri, 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 small, fugacious or inconspicuous. Flowers in axillary &nd

terminal panicles, usually tomentcse before expansion. Calyx-tube short, free, or adnata

to the base of the ovary; segments somewhat acute, imbricate, then sub-vulvate. jSVfNMM

15; anthers oblong, external valves larger, connective apiculato. Ovary 3-oelled; style

short, subulate, or apex clavate or capitate; stigma entiro or 3-tootheil ; ovules 2 in each

cell. Fruit leathery, indehiscent, 1 -seeded, surrounded by and sometimes partly adnata

to the accrescent, membranous, nerved and reticulate calyx-lobes, two of which expand

into narrow wings 2 or 3 in. long, the other three being much smaller. Cotyledon*

fleshy.

Distrib.—Tropical Asia and chiefly Malaya; species about 10.

PLATE 181.

Vatica peuakensis King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 103.

Nat, Ord, Dipterocarpew.

A tree 60 to 80 feet high
;
young branches slender, deciduously scurfily stellate-

pubescent, the bark rather 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 1*3 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 pale tomentose as are the ovate-lanceolate

calyx-lobes. Flowers 'I in. long. Petals narrowly oblong, obtuse, glabrous. Stamens 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: Kings Collector, Wray ; a common tree. Pangkore: Curtis.

The nearest ally of this is Vatica Bintameniii, Benth. and Hook.; but that has rather larger and

more coriaceous leaves which are perfectly glabrous; larger flowers with petals scaly externally and

a more scurfy inflorescence; moreover, the whole of the accrescent calyx-lobes of its fruit are more

coriaceous and the minor lobes are blunter.

Plate 181. Vatica Perakensis, King. 1, flowering branch; 2 and 3, ripe fruits with their wings ; 4, ripe fruit with

all the calyx-lobes removed: of natural size; 5, calyx opened up; 6a, petal: dightly enlarged; 6, stamens; 7>

pistils with vertical section of ovary: much enlarged.

Ann. Roy. Bot. Gard. Calc, Vol. V.
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PLATE 182A.

Vatica NiifcNS, King in Journ. As. S<>c. 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 toraentum, ultimately cinereous. Leaves coriaceous,

narrowly oblong, slightly and bluntly acuminate, slightly narrowed to the rounded

base; both surfaces, but especially the upper, shining glabrous, finely reticulate, the

base on the lower sparsely scaly-tomentoso 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 pei>istent style, *5 in.

in diam., adnate for half its length to the calyx; the two large wings of the calyx

oblong, slightly oblanceolate, obtuse, 2*5 to 3 in. long and '8 to -9 in. broad, the

3 shorter wings ovate-acuminate, -8 in. long; all boldly 5-nerved and shining.

Penang: Curtis, No. 1404.

This fine species is kuown only by Mr. Curtis' imperfect specimens. It is very distinct, being

at once recognisable amongst the Indian species of Vatica by the size of its leaves and calyx-wings.

Plate 182A. Vataca nitens, King. 1, fruiting branch; 2, fruit with the calyx-lobes removed: of natural size.

PLATE 182B.

Vatica Lowii, 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 1*5

in., petiole *3 to *5 in. Panicles axillary and terminal, much crowded towards the

ends of the branches ;
#75 to 1*5 in. long. Flowers *25 in. long. Calyx-lobes 5, oblong

or lanceolate, unequal, oblique. Petals 5, narrowly oblong, obtuse, almost glabrous.

Stamens 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, 225 to 3 in. long, and *6 in. broad; the

three smaller lobes sub-equal, about *5 or -6 in. long, lanceolate, sub-acute.

Perak: Scurtechini, No. 2108; Kings Collector, No. 7496.

This species is closely allied to V. Maingayi, Dyer; but has smaller flowers, and rather larger

leaves with considerably longer petioles.

Plate 128H. Vatica Lowii, King. 1, flowering branch; 2 fruiting branch: of natural size; 3, flower; 4, flower

a little older and with the petals removed ; 5 and 6, petals; 7, stamen; 8, pistil: enlarged; 9, section of orary :

much enlarged.

PLATE 183A.

Vatica ctnerea, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 104.

A tree about 40 feet high
;
young branches rufescent-puberulous at the very tips,

otherwise glabrous and cinereous. Reaves thinly coriaceous, ovate-oblong to ovate-

lanceolate, sub-acute, the base rounded or sub-cuneate ; both surfaces glabrous, finely
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reticulate when dry; main nerves 6 to 8 pain, spreading faint; length 2-2-3 to
3-0 in, breadth 75 to 15 in., petiole -3 to '5 in. Pmkl* inostlv axillary, spreading,
rusty Bcnrfy-tomentoee, 1-2-3 to ;J in. Long. Mmn '45 in. long. iWrrfofri sub-equal
lanceolate or oblong, sub-acute, tomentoee on both surfaces, iVa& oblonff-lanceolate'
sub-acute, the half of the outer sun. nion pubescent'
otherwise glabrous. Stamens obtusely apiculate. Ovary depressed, minutely I

stigma capitate. Fruit (not quite ripe) globular, ambonate, attache 1 for ball [ti

to the calyx. The two larger calyx- wings oblanoeoUte-obloog, obtuse or sub-acate,
o-nerved, floooulent-puberulous near the base when young ultimately glabrous, 9 in
long and *75 in. wide; the 3 smaller wings lanceolate, obtuse, '5 in. long.

Langani: Curtis, Nos. 2797 and 2798. Kedah: Curtis, Nos, 2096 and 26U.

When dried, the leaves of this ore of a dull gray colour-hence tic

resembles that of the next species, hut tin leaves ]m\-

Plate 183A. Yatica n-rm, Kin* I, flowering branch
| 2. young fruit; I, mature fru.t , „f natural Hi

dissected; 6, pistils with the calyx-lobes cut away; 8, stamens: |

PLATE 188E

Vatica Curtisii, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 105.

A tree about 40 feet high: young branches, petioles, inflorescence and calyx
brownish scurfy-pubescent, ultimately glabrous. Leaves ovate-oblong, sub-acute the base
rounded or suO-cuneate, both surfaces quite glabrous, reticulates main nerves tj to 1

9

pairs, oblique, rather prominent beneath; length 3 to 5 in., breadth 1*3 to 2*5 in

petiole -3 to *45 in. Ractmm axillary, few-flowered, 1 to 1*25 in. long. Fk
to *45 in. long. Calyx-lobes unequal, the two longer narrowly oblong, obtttSO' the three

shorter lanceolate-acuminate. Petals elliptic, slightly oblique, blunt, glabrous except the
pubescent edge which is external in the bud. Ripe fruit globular, •$ in. in diam.
adherent to the calyx for half its length, the larger calyx-lobes oblong-oblanoeolate

usually obtuse, rarely sub-acute, 5-nerved, 1 75 to 2*5 in. long, and -7 in. broad ; the
smaller wings *4 to *6 in. long.

Penang: Curtis, No. 1579.

Plate 183B. Vatica Curtisii, King. 1, fruiting branch; 2, flowering branch with the leaves removed ; 3, ripe

fruit: of natural size; 4, flower from which the petals have been removed and of which the wlvx-lobes have begun
to grew; 5, petal; 6 and 7, stamens; 8, pistils; 9, section of ovaries; enlarged.

PLATE 184.

Pentacme malayana, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 107.

Aat. Ord. Dipterocarpcce.

A tree 40 to 50 feet high; young branches rather stout, dark-coloured, glabrous.

Leaves sub-coiiaceous, rotund-ovate to broadly elliptic, the apex shortly and bluntly

acuminate, the base rounded or slightly emarginate; both surfaces glabrous, pale when
diy; main nerves 15 to 18 pairs, spreading, prominent on both surfaces; length 5

to 7 in., breadth 2*75 to 4*5 in., petiole -75 to 1*1 in. Panicles axillary, lax, few-

flowered, 2'5 to 5 in. long. Fhwcrs '75 in. long mid about as much in diameter
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when open, pedic-lled. Calyx-lobes more or less broadly ovate, acuminate, minutely

tomentose outside, imbricate, two being quite external. Petals three times as long as

the calyx, elliptic, spreading, puberulous on one half outside, and glabrous on the

other, quite glabrous inside. Stamens 15, equal, erect, the filaments short and broad

;

the anthers elongate, narrow, with 5 apical 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;

calyx-wings a
7

l enlarge 1 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. long, 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 an 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 cells, the fifth (the thicker and deflected one) is a prolongation from the connec-

tive.

Platb 184. Pentacme malnyann, King. ], leaf twig; 2, flower ; 3, the same dissected; 4, ripe fruit with o:ie of

the three enlarged calyx-lobes removed: of natural size; 5 and 6, anthers; 7 pistil: enlarge!.

Shokea, Boxb.

Glabrous, mealy, or pubescent resinous trees. Liaves entire or sub-repand, pinnate-

veined; stipules large, coriaceous and persistent, or minute and fugacious. Floivers in

axillary or terminal, lax, cymose panicles; bracts persistent, caducous, or 0. Sepals

ovat3 or lanceolate, imbricate, 3 being external and 2 internal. Stamps 15 or 20, or

30 : anthers ovate or oblong, rarely linear ; connective subulate-cuspidate, rarely in-

appendiculate ; valves obtusa, rarely cuspidate, equal, or the outer slightly larger.

Ovary 3-celled, cells 2-ovuled; style subulate, stigma entire or 3-toothed. Fruit with

leathery, rarely with woody, pericarp, 1 -celled, 1 -seeded, closely surrounded by the

bases of the persistent, usually accrescent, sepals, the 3 outer, or more rarely, all, 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.

Shores Curtisii, Dyer MSS. in Herb. Kew.

A tree 100 to 150 feet high; young branches slender, at first minutely stellate-

puberulous, ultimately dark-coloured and glabrous. Leaves coriaceous, oblong-lanceolate

bluntly acuminate; the base sub-cuneate, or sometimes almost rounded; upper surface

of young leaves minutely pubescent, of adults glabrescent or quite glabrous, the

lower uniformly covered with very minute rufescent (young), or pale (adult) tonien-

tum; main nerves 10 to 14 pairs, ascending, curving slightly, prominent beneath:
length 3 to 4 in., breadth 1-2 to 1*4 in., petiole -4 to -6 in. Panicles axillary or

terminal, 1-5 to 3 in. long; the rachis slender, glabrous. Floivers about '3 in. long,
in distichous secund rows of 4 or 5, on the short lateral branchlets, enveloped while



in bud by broad deciduous pubcrulous knots. Sepak orate, b
glabrous inside, slightly unequal. Petal* twice aa long ai the calyx, linear-oblong,
obtuse, stellate-pubescent outside, glabrous inside. bt*nu*i 15, in three *
filaments elongate, broad (those of the outer row longest); Stfthen shoxt,

globose, not apiculate. Ovary elongated-ovoid, tomentose in the upper, gUorona in

the lower lialf, sh/U short, $fyma small. Btp4 frvif narrowly otoid, ipicnkte, 75
in. long, pale tomentose ; c*l0X-wi*f* all enlarged and membranous, free from tin-

fruit; the three outer linear-obl.m- B-nemd, 2"25 in. long, and abort *5 in. broad;

the two inner about 1 in. long, linear and with fewei nerves. King in Journ.

As. Soc. Beng., for 1893, pi. 2, p. 111.

Penang: Curtis, Nos. 427, L3M and 1395. I\ iak : King's Collector, N

The vernacular name of this in Penang I sulssi

of the leaves is very minute and onn be SBSS

TtATE 1S5A. Shorea Curd.

the larger wiogt removed: '' Mi rmi tiff] 4, dm oi ikf .••>• MMMbM of th

Shorea Ridleyana, King in Journ. As. Soc. Bengal, for 1893. pt. 2
t

/>. 115.

A tree 60 or 80 feet high; yonng branches slender, dark brown, LenticeUate,

glabrous. Leaves ovate-lanoeolate, shortly acuminate, the base rounded; both

glabrous, the upper shining; main nerves 9 or 1 ( > pairs, curved, intending, thin but

slightly prominent beneath; length 2*5 to 1 in., breadth M to 1*75 in.; petiole i

to '5 in., rugulose. Panicles axillary and terminal, 1'5 to 2 in. long, densely stellate-

puberulous. Flowers "2 in. long, pedicellate. Sepaii Bub-equal, oblong, obtuse, tonn-n-

tose outside, glabrous inside. Petals oblong, slightly oblique, obtuse, glabrous inside

on the lower pubcrulous on the upper half. Stamen 15, sub equal, the filaments

dilated 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 half. Style short, conical ; itigma minute. Fruit (immature)

ovoid, apiculate, minutely pale tomentose; trpaii all enlarged, membranous, reticulate

and concave at the base; the three outer linear-ol .lanceolate, obtuse, narrowed to the

concave base, 5-nerved, 2 to 2-2o 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 :>ol7.

This a good deal resembles S. Mancclliana, 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 & Maxicdliana the petals are saccate at the base, and the ovary is

hemispheric with a long style.

Plate 1S6B. Shorea Ridleyana, Kin
fi

. 1, branch with young fruit ; 2, branch with flowers: of natural s*:c

,

3, sepal ; 4, petal ; 5, ovary : enlarged.
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PLATE 186.

Shorea Kunstleri, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 116.

A tree 60 to 100 feet high; young branches slender, rusty-puberulous, their

bark brown. Leaves coriaceous, elliptic, abruptly and shortly acuminate, the base rounded

or slightly cuneate, both surfaces glabrous, the lower with a few stiff white hairs on

the midrib and nerves; main 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, scaly-puberuious Flowers

•5 in. long, sub-sessile, 4 or 5 together on the short branches of the panicles, secund,

bracteate ; the bracts broadly ovate, puberuious. Sepals sub-equal, broadly ovate, acute,

tomentose outside, the edges ciiiate, glabrous inside. Petals linear-oblong, obtuse; the

bases obliquely expanded, sericeous externally, glabrous internally. Stamens 15, sub-

equal ; the filaments longer than the anthers, flattened ; anthers ovate, short, the connective

terminated by a curved awn much longer than the stamen. Ovary elongate-conic, puber-

uious, 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
y

3-5 in. lonjr and '7 in. broad; the two inner 2 in. long, linear, o-nerved.

Perak: King's Collector, No* 3174 and 3705.

This species is allied to S. Iractcofata, Dyer, but its leaves have fewer nerves, smaller flowers,

narrower petals, and a short style.

Plate 186. Shorea Kunstleri, King. 1, flowering branch ; 2, ripe fruit ; 3, ripe fruit with the three outer

calyx-wings removed ; 4, outer accrescent calyx-wing ; 5, inner accrescent calyx-wing ; 6, ripe fruit
;

of ripe fruit: of natural size; 8, calyx, ovary and style; 9, petats and stamens: enlarged; JO, stamens:

PLATE 187A.

Shorea ciliata, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 118.

A medium-sized tree; young branches slenier, dark-coloured, deciduously hoary -

puberuious. Leaves coriaceous, lanceolate or oblong-lanceolate, acuminate, the base

cuneate; both surfaces glabrous, minutely reticulate, the lower whitish when young,

pale brown when dry; main nerves 5 to 9 pairs, ascending, curved, shining on the

lower surface; length 25 to 3*5 in., breadth '8 to 1*5 in., petiole -75 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

at the base, adpressed-sericeous outside, glabrescent inside. Stamens 30, in fascicles

of 3, unequal, the shorter with undilated filaments, the longer with filaments dilated

in the lower half; all with the connective produced into an apical process crowned by

3 to 5 spreading cilise. Ovary ovoid-conic, sericeous, with a short glabrous style. Fruit

(immature) ovoid, apiculate, pale-tomentose, '5 in. long; accrescent sepals membranous,

reticulate; the three outer narrowly oblong, reticulate, 7-nervel ; the two inner 2 m.
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long, and *3 in. broad, narrowed to above the concav

long, linear-lanceolate, few-nerved.

Penang: Curtis, No. 1578.

Known only by Curtis' sp3cimens, and readily recogusable by

PLATE 187B.

Hopea Curtisii, King in Journ. As. Soc. Bengal, tor 1893, }>t. 2. p. 124.

Nat. Ord. Diptcrocarpav,

A tree 50 to 60 feet high; young brandies slender, dark-coloured, lentieellate,

almost glabrous. Leaves coriaceous, broadly ovate to ovate-oblong, shortly acuminate

or acute, the base sometimes slightly unequal-sided, rounded, rarely sub-cuneate ; both

surfaces glabrous, the upper slightly puberulous on the midrib near the base, the lower

with several hairy glands at the base, the midrib sparsely and minutely stellate-pube-

rulous; main nerves 10 to 13 pairs, curving, ascending, prominent beneath; length 3*5

to 4*5 in., breadth 1*75 to 2*5 in.; petiole '4 in., puberulous when young,

axillary and terminal, lax, few-flowered. Flowers about '2 in. long, pedicelled.

broadly ovate, blunt, concave, tomentose outside, glabrous inside; the inner two rather

smaller and more glabrous than the others. Petals oblong, oblique, falcate, obtuse,

partially tomentose outside, glabrous inside. Stamens 10, the filaments short, dilated :

anthers ovate, short, the connective with an apical awn longer than the anther. Ovary

broadly ovate, puberulous at the truncate apex, otherwise glabrous, stylo short. Ripe

fruit ovoid-globular, apiculate, pale striate, »35 in. long; outer two sepals accrescent,

narrowly-oblong, reticulate, membranous, obscurely 7- to 8-nerved, obtuse, slightly nar-

rowed to the concave smooth base, 175 to 2*5 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, 81G1.

Plate 187B. Hopea Curtisii, King. I, fruiting branch; 2, nearly ripe fruit: of natural size.

PLATE 188.

Shoeea Thiseltoni, King in Journ. As. Soc. Bengal, for 1893, pi,' 2, p. 122.

A tree GO 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,

Hintic-oblong to elliptic, rarely oblong, sometimes slightly obovate, sub-acute, slightly

narrowed to the rounded base; both surfaces glabrous, the lower when very young

sparsely lepidote, puberulous especially on the midrib and nerves, brown when dry:

main nerves 8 to 11 pairs, ascending, slightly curved, bold and prominent on the

under surface like the midrib; length 5 to 7 in., breadth 2«23 to 3*25 in.; petiole

•f to '8 in stout. Panicles axillary and terminal, 2 to 3 in. long, velvety, the

flowers rather crowded, apparently ebracteolate. Flowers sessile, *5 or -0 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

Roy. Bot. Gard. Calc, Vol. Y.
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sepals, linear-oblong, obtuse, expanded at the base, glabrous, except one-half 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

glabrous style, stigma minute. Bipe fruit narrowly ovoid, apiculate, minutely

pale-tomentose, substriate, \'% 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 half 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 1*5 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 is usual in the genus, and its pericarp is hard and thick.

The ba^es of the sepals are greatly thickened and concave, and they form a cup which embraces closely,

but does not adhere to, the lower half 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., S. Marti-

niana Scheff., 8. scaherrima, aud S. stenoptera, Buret. Judging from the leaf-specimens on which Miquel

founded his Hopea Sinrjkawang, that plant must be a close ally of this. A specimen (flower only) collected

by H. 0. Forbes in Sumatra (Herb. No. 2952) must also be closely allied to this. It differs however

by its conspicuously bracteolate inflorescence. Beccari's Nos. 2631 and 3507, which form the types of

lleim's species 8. Irachyptera, are also allied 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 ca1 ys : of natural size; 5, flower-bud ; 6, calyx, ovary, and style; 7, petal; 8, young fruit;

to 13, accrescent sepals of young fruit; 11, group of stamens, showing one of each of the three ro>rs : enlarged ; 15

& ]0, stamens: much enlarged.

PLATE 189A.

IIopea INTEBMEDIA. 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 1*5 in.;

petiole -35 to '6 in., slender, puberulous but finally glabrous. Panicles as in //.

3fengaraivan, the flowers pedicellate. Sepals 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. Stamens 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. Bipe 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 1*75 in.

long and '25 in. broad; the inner threa sepals not accrescent, not longer than the

fruit, and closely embracing it.

Penang: Curtis, No. 425 and 1398. Perak: King's Collector, No. 3709.

Plate 189A. Hopea intermelia, King. 1, flowering branch; 2, young fruit; 3, mature fruit: of natural size;

•1, flowor-bad; 5, flower; 6, caiys cat opm tj sh<>wJovary; 7, petal with three stamens at its base; 8, ovary: enlarged

;

9, three stamens : much enlarged.
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PLATE 1S9B.

Retinodendron Konstleri, King in Journ. As. Soc. Bengal, for 1893, pt. 2 p. 129.

Nat. Ord. Dipterocarpcce.

A tree 20 to 50 feet high, sometimes a shrub; young brandies slender, deciduously •

stellate-puberulous. Leaves thinly coriaceous, elliptic-oblong to oblong-lanceolate some-
times slightly obovate, sub-acute or shortly and bluntly acuminata; ^tlie base c'lmeato,
rarely rounded; upper surface glabrous, the midrib and nerve* pubescent; the lower quite
glabrous; main nerves 10 to 13 pairs, spreading, slightly prominent beneath: length
2-25 to 4-5 in., breadth 1*25 to 1*75 in., petiole -25 to -1 in. Racemes axillary, L to
1*5 in. long, sparsely scaly. Flowers -4 in. long. Calyx-lobes ovate-lanceolate puberulous
Petals oblong-elliptic, oblique, obtuse, puberulous outside. Anllurs sub-sessile, each with
a stout apiculus as long as itself. Ooanj puberulous, stigma capitate. Ripe /hi it -lobu-
lar, with a long curved apical beak, glabrous, about '25 in. in diam. Calyx-lobe* all

accrescent, sub-equal, oblong, tapering slightly to the sub-obtuse apex, the base slMitly
auricled, thickly membranous, glabrous, 3-ncrved, the longest about 1*3 in. long and
'35 in. broad, loosely surrounding, and longer than, the fruit.

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

In this species all the five calyx-lobes are accrescent Mid of neady equal Biro. They are < nito freo
from the ripe fruit, round which they form a loose semi-inflated investiture. Its nearest ally

bancana, Scheffer ( = Retinodendron lancanum).

Plate 189B. Retinodendron Kunstleri, King. 1, flowering branch; 2, ripe fruits; 3, a ripe fruit with <]u >

cent calyx-lobes removed; 4, accrescent calyx-lobe: of natural size; 6, calyx, ovaries and style; S, petal; 7. .

style ; 8, anthers : enlarged.

PLATE 190.

Retinodendron Scortechinii, King in Journ. As. Soc. Bengal, for 1893, pt. 2, p. 128.

A tall tree; young branches rather stout, densely furfuraceous-pubescent. Leaves
coriaceous, oblong, tapering to the sub-acute apex; the base slightly narrowed, rounded:
both surfaces glabrous; main nerves 14 to 18 pairs, spreading, curving, prominent on the
lower, sub-depressed on the upper surface when dry, the transverse venation bold: hn^ih
7 to 10 in., breadth 2*3 to 3*25 in., petiole -6 to '75 in. Panicles crowded towards the
apices of the branches, mostly axillary, 2 to 2-5 in. long, the rachises brownish flocculent

stellate-tomentose, as is the calyx externally. Flowers *6 in. long. Calyx-lobes ;j ovate.

Petals 5, thick, oblong, blunt, puberulous externally, glabrous within. An/ksn L>, elliptic

apiculate, the filaments very short. Ovary broadly ovoid from a truncate base minutely
tomentose, stigma clavate. Pipe fruit sub-globular, sub-rugose, vertically grooved, minutely
rufous-scurfy, about '75 in. in diam., laxly embraced in the lower half by the broadly
ovate, membranous, many-nerved, reticulate, sub-equal calyx-lobes.

Perak: Scortechini, Nos. 1940 and 1942.

The calyx-lobes are nearly equal in size, quite free from the fruit, rauoli shorter, and tiioy embrace
only its lower half. This species is allied to Retinodendron Rastak, lYorth. (Nat. (resell. Ned. In I 06
t. 8), but has broader leaves and much more condensed panicles than that species.

Plate 190. Retinodendron Scortechinii, King. 1, flowering branch; 2, branch with ripe fruit: of na'ural si--

3, calyx; 4 & 5, petals; 6 & 1, stamens; 8, ovary, style, and stigma; 9, section of ovary: enlarged.

Ann. Roy. Hot. Gard. Caic, Vol. V.
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Balanocarpus, Beddome.

Nat. Ord%
Dipterocarpe®.

Glabrous or puberulous, rarely scabrid, resinous trees, with inconspicuous fugaceous

stipules. Leaves 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 slightly enlarged, woody, thickened, and forming

a 5-lobed cup round the base of (but rarely enveloping) the fruit, not adnate to it and

never expanding into wings. Petals elliptic, obliquely acuminate, the apices slightly

inflexed in bud or not inflexed at all. Stamnis 15, attached to the bases of the petals, in

3 rows, or 10 in 2 rows, sub-equal, the filaments much dilated at the base, the connective

prolonged into a straight apical awn longer than the ovate anther. Torus flat. Ovary

3-eelled, cells 2-ovuled, ovules collateral. Style short. Stigma 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-lobecl, or entire; the radicle

prominent. Distrib.—Southern Peninsular India, Malaya ;—probably 12 species.

PLATE 191 A.

Balanocarpus Curtisii, King in Journ. As. Soc. Bengal, for 1893,;?*. 2, p. 131.

A tree 20 to 30 feet high; young brances slender, 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 2*5 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 5-flowered spreading branches. Floioers secund, shortly pedicelled,

•15 in. long. Sepals distinct, sub-equal, thick, rotund- ovate very obtuse, puberulous out-

side, glabrous inside, the edges slightly ciliate. Petals elliptic, ob'iquely shortly and

bluntly acuminate, glabrescent inside, partly puberulous and partly glabrous outside.

Stamens 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 slightly thickened sepals, '25 to '3 in. in diam. (calyx included).

Penang: Curtis, No. 1406. Perak: Kings Collector, Nos. 3171, 3294, 6543; Wray,

No. 2860.

Plate 191 A. Balanocarpus Curtisii, King. 1, branch with floors and flower-buds; 2, twig with ripe fruit: of

natural size; 3, flower bud; 4, petals opened up showing the stameus in situ; 5, ovary; tf f section of ovary: enlarged ;

7, stamens : much enlarged.

PLATE 19 IB.

Balanocaupus penangianus, King in Journ. As. Soc. Bengel, for 1890, pt. 2, p. 131.

A tree 40 to 50 feet high; young branches slender, dark-coloured, lenticellate,

slightly puberulous at the very tips. Leaves coriaceous, ovate-lanceolate or ovate-

acuminate, often caudate-acuminate, the bass slightly cuneate or almost rounded, the
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edges slightly undulate, both surfaces glabrous; main nerves 7 to 8 pairs, spreading
and curving upwards, not prominent on either surface; length 1-7.3 to 4 in., breadth
'8 to 1-6 in., petiole -25 to -4 in. Pamela axillary and terminal, hoary-pnbeflccnt,
many-flowered; the flowers secund, 7 to 9 on each lateral branchlet, pedicelled, '2 to
•25 in. long. Sepal* sub-equal, broadly ovate, sub-acute, yellowish-pulverulent, puberuloua
externally, glabrous internally. Petals oblong, obtuse," twisted and with the apices
reflexed in aestivation, spreading when expanded, minutely yellowish-pulverulent, tomen-
tose outside, glabrous inside. Stamens 15, sub-equal; apical awn curved, longer than
the anther. Ovary ovoid, narrowing upwards into the style, .stigma minute. Fruit
ovoid, very slightly apiculate, striate, pale pubescent, about »6 in. long and '3 in. in
diam., the persistent calyx covering the lower fourth of the fruit, sub-glabrous, thickened
and concave at the base; the teeth deltoid, spreading. Richetia pena*gianQ

t
Heim m

Bull. Soc. Linn. Paris, 1891, p. 980.

Penang: on Government Hill, at an elevation of about 1,000 feet, Cuitia, Nos. 1420
and 1393; Hullett, No. 188; King's Collector, No. 1534. Perak: King's O
Nos. 3333, 3707.

The leaves of this species, although larger, resemble those of //. CurtiiU: but tin- fruits of (he

two are quite different. One of Mr. Cur'is' specimens, (No. 42:) communicated bom K<

the type of a new genus called Richdia, which M. Heim haa founded (1. c. p., 975, also in his

*' Recherclies sur les Dipterocarpacees" p. 50), without haying Been its flowers, I have reta

this M. Heim's specific mime, while referring it to Beddome's older genus. The vernacular name of the

species is Dantmar Etam.

Plate 191B. Balanocarnus penanginys, King. 1, flovrering branch; 2, fruiting hrancli : <f iwfural siz< ; .'}. flower

bud: enlarged; 4, calyx and pistil; 6, petal and stamens: much enlarged; 6 and 7, stamens; 8, ovary; V, sec- lion of

ovary : very much enlarged.

Balanocarpus maximus, King in Journ. As. Soc. Bengal, for 1890, pt. 2, p. 133.

A tree 60 to 80 feet high, all parts except the inflorescence glabrous, young

branches rather stout; the bark, loose, papery, lcnlicellate, pale. Leaves thinly coria-

ceous, oblong to elliptic-oblong, sub-acute, slightly narrowed to the rounded base; main

nerves 7 to 9 pairs, slightly prominent beneath, the transverse veins slightly promi-

nent when dry; length 5 to 7 in., breadth 2 to 2*5 in., petiole -5 to *6 in. Panicles

axillary or terminal, about half as long as the leaves, few-flowered, minutely tomen-

tose. Flowers subsessile, '6 or '7 in. long. Sepals broadly ovate, the outer two tomentose

the inner three more or less glabrous externally, all glabrous internally, the inner

two with ciliate margins. Petals much longer than the sepals, narrowly oblong, the

apex erose, expanded and concave at the base, adpresscd-pubescent outside and towards

the apex inside, otherwise glabrous. Stamens 10, in two rows; anthers with a deflezed

terminal appendage from the connective. Ovarp elongate, narrowly conical, sericeous.

Style rather short, glabrous, stigma small. Ripe fruit cylindrical, tapering to each end

but most to the apiculate apex; pericarp woody, striate, sub-glabrous, pale-brown when

dry, 1*75 to 2*25 in. long, and '6 or '7 in. in diam. Persistent sepals fibrous, forming a

toothed cup about '5 in. deep and embracing the base of the fruit.

Perak: King's Collector, Nos. 7987 and 800G.
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The flowers of this fine species do not exactly answer to Beddome's diagnosis of the genus

Balanocarpus, 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; 5 to 9, the sepals; 10 and 11, anthers; 12, ovary: all enlarged.

Balanocarpus Hemsleyanus, King in Journ. As. Soc. Bengal, for 1893, pi. 2, p. 134.

A tree 50 to 100 feet high; young branches rather stout, rough, minutely lenticel-

late, pubemlous. Leaves coriaceous, elliptic-oblong, sometimes slightly obovate, shortly

cuspidate, slightly narrowed to the rounded or sub-emarginate base: upper surface glab-

rous except the minutely tomentose 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 3*25 to 5 in.; petiole *6 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-equal, broadly ovate, acute, yellowish-tomentose externally, glabrous internally. Petals

twice as long as the sepals, or longer, elliptic, oblique, obtuse, glabrous except a broad

adpressed-sericeous band externally. Stamens 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, l*2o to 1*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 half of the fruit. Shorea Hems-

leyana, King MSS. in Herb. Calc.

Penang: Curtis, No. 2512. Perak: King's Collector, Nos. 5431, 6570, and 7562.

Scortechini, No. 1653.

This is an altogether anomalous speci83. It has leaves like several of the scabrid species of

Shorea, such as S. eximia and 8. Iprosuh. Its flowers are also 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 Hemsleyanus, King. 1, flowering branch; 2, branch with ripe fruit: of natural size,;

3, calyx and pistil; 4, a group of stamens; 5, a petal with group of sfcaraans at its base; 6, petal from a bud;

7, ovary, style and stigma ; 8, vertical section of the sam3 : much enlirgel.

PAcnYNocAEPus, Hook. fil.

Nat. Ord. Dipterocarpcce.

Resinous trees with the leaves and flowers of Vaiica, but with sometimes only

ton stamens. Fruit ovoid-globose, umbonate at the apex, 1 -celled, 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 finally 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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Dr. Burck (in Ann. Jard. Bot. Buitenzorg) expand*

include not only the closely allied fyfcpta, I

and Pachijnocarpus, Hook. fil. To the union of S>/napt

whole difference between the two consists in perfect freed

calyx, whereas in Synaptea there is a sl'plit tdfeao
the inclusion of Paclujnocarjms I see no sufficient justifie

expand iuto membranous wings, but forms a dense fil

embraces
,
and to which it is quite adnate. As regards hau.

be ^distinguishable from each other by any but trivial

from Vatka to bo treated as a genus under t":

PLATE 194.

Paciiyxocarpus StapfiaxuSj King in Journ. As. Boo, Bengal,

A tree 80 to 100 feet high; young bpnchei rather

first, ultimately glabrous. Leaves coriaceous, Proudly ellipti

apex rounded, slightly narrowed to tin 4 rounded or BUDCU

glabrous, shining, the lower paler, minutely and inanely

midrib and nerves; main nerves 10 to I'J pain, oblique,

depressed on the upper, surface; length 5 to 8 in., breadth 2'

to 1 in. Fkwer$ unknown. Ripe fruit almost BOlil

raceme, globular, slightly apiculatc, 1*25 in. diani., oloaeb

palous, 5-toothed, thickened, woody, rugose, glaberuloufl calyi

Perak: King's Collector, Nos. o(J:;:J and 8132.

Tbis very distinct Bpeciee was first recognised M I /

Herbarium, after whom I have named it. It* llowers are as yet unknot

by its leaves.

Plate 194. Piu-hynorarpus Stupfianu*, King. Fruiting branch: '/ neural tu

Nat. Ord. A

A woody climber 10 to 15 feet longj stem

alternate, cleft to within an inch of the base into three Bub-equal lobes; the central

rather longer than the two lateral lobes, oblon^-oblanceolate, acuminate, 3-nerred; the two

lateral subfalcate, obliquely oboi on of all

three transverse; length of the in., breadth at apex 1*25 to

Vo in., the middle lobe 1 in. longer, but not bo broad; peti

Racemes 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. Fionas few, about 1*5 to 2 in.

long, the perianth of a beautiful dark-blue colour, springing from the apex of the

narrowly cylindiic slightly clavate ovary, its lower part expanded into a narrowly ovoid
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tube 'o to '60 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. Stamiml

column short, with six broad fleshy lobes beneath which are the six broad sub-orbicular

2-celled anthers. Stigmatic lobes (J, small, triangular, their apices projecting above the

staminal column. Ovary longitudinally striate, about *25 in. long. Fruit unknown.

Penang: King's Collector No. 1453. Curtis, No. 330.

This beautiful species appears to have been collected only once. I have dedicated it to

Mr. U. Curtis, who lias in recent years done so much for the exploration of the rich flora of Penang.

Plate 195. Aristolochia Curtisii, King. 1, fbwering branch: of natural size; 2, staminal column; 3, two anthers;

4, ovary : all enlarged.

PLATE 196.

Prainea, King.

Nat. Orel. Urticacew. Tribe Conocephalece

.

A powerful climber. Flowers diceceous, closely packed in globose heads with

numerous peltate scales intermixed. Male flower with tubular, obtusely 4-1

perianth; stamen solitary, the anther ovate, the filament short, thick, erect; pistillode 0.

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 was first described in Hooker's Flora of Brit. India, vol. V, p. 546, resembles

Parartocarpus in having only a single stamen in its male flowers, but differs in having a perianth, the

flowers of Parartocarpus having none. Tha erect ovale of this constitutes, however, a more
important distinction, and brings it into the tribe Co>ioc»phaIea>, rather than into Artocarpem.

Prainea scandms, King in Hook. fil. Fl. Br. Ind. V, o46. Glabrous; the young
branches thin, cylindric, sparsaly lenticellate. 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 female 1-5 to 2 in. in diam. Seeds
ovoid.

Perak
;

King's Collector, Nos. 3-349 and 3693 : in dense forests at elevations of
under 1,000 feet: not common.

A fine climber from 50 to 100 feet long, the main stem 12 to la inches in diameter. Only a
few flowers on each female receptacle become fertilised and produco fruit; the abortive flowers are
dry, clavate, puberulous, and persistent. Between the flowers are interspersed numerous long-pedicelled,
peltate, puberulous scales. The ripe fruit measures rather more than an inch in length, the ripe
seed rather more than half-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 the ovary and style; 5, ovary with its bifid
style; 6, the same with the arms of the style separated; 7, female flower after fertilisation; 8, vertical section of
the same, showmg fertilised ovary, the style arms having shrivelled ; 9, ripe fruit ; 10, vertical sect.on of a ripe
seed, showmg the plano-convex cotyledons; 11, the flat face of a cotyledon, showing the position of the radicle (r) ;

12, peltate scales fr.m the female receptacle
; 13, a male flower opened up to show the 4-toothed perianth and

enl Td
StamCn

5 14
'

PeUate SCalG fr°m malC ieCeptacle

;

15
'

the same seen *rom above. Nos. 4 to 15 are
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PLATE 197.

Hullettia, King.

Nat. Ord. Vrticacccc ; Tribe Conocephalar.

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
ebracteolate receptacles. Male flowers: Perianths oblong, tubular, connate with each
other below and with the receptacle; the apices free, 2-lobed or 2 toothed : stamens 2,

the anthers ovate, erect, the filaments connate in t column; pistillole 0. IY.mai.k

flowers: perianth tubular-clavate, the apex umbonate and with I small vertical opening.
Ovary free, clavate; style short, central, included, itigma small opuli solitary, met,
orthotropous. Fruiting receptacle sub-globose, on Kobed fleshy receptacles gndoring 1

to 6 one-seeded fruits with membranous periovpi and the unfertilised flowers. 8$$d

erect, sub-globose or flattened, exalbuminous; the ootyledoni fleshy, nib-equal, plano-

convex; radicle minute, straight, lying between the ootyledoni near tin ir apices.

The general affinities of this genus of Urticacecr, which was find detoriM ifl Eoofar*! Plata of

British India, Vol. V, 547, are with the tribe Artompm, from which, howVTW, 0m
excludes it. In this character, as also in its undivided style, it agrees with the Ofmwffhttm ; an.),

amongst the genera of that tribe, it comes nearest to Coutsapoa.

Hullettia dumosa, King in Hook. 6L Fl. Br. Ind. V, 547. Glabrous, the young

branches pubescent. Leaves elongated-obovate or oblong, shortly cuspidate, tbe DAM
narrowed, 6 to 12 in. long and 25 to 3*5 broad; the petioles stout, *5 to 1 in. long.

Stipules ovate, acute. Receptacles of male flowers *2> 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.

Arjother species of this genus {II. Grijfithiana, King) occurs in TVnaRserim. Tt was first oolleoted

by Heifer and is his No. 4676—1 (Kew Distribution). The specimen just quotol was described by

Kurz under the name Dorstenia Griffithii (Flora of Burma, II 4G2). Bat it does not agree with the

characters of that genus. Excellent specimens of Heifer's plant have recently been collected near

Mergui in Tenasserim by Mr. R. L. Proudlock, Curator of the Botanic Garden, Calcutta.

Plate 197. Hullettia dumosa, King. 1, branch bearing a mature female receptacle ; 2, male »eceptacle, seen from

outside (from another specimen) ; 3, immature female receptacle ; 4 and 6, the same cut obliquely ; 6, transverse

slice of a female receptacle, showing the arrangement of tbe 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 tbe 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, male flowers with one

side of the perianth cut away ; 15, 1G, and 17, the diantheroua column of the male flower, seen from different

points : all enlarged.

PLATES 198 AND 199.

Hemiorchis Pantmngii, King n. sp.,

Nat. Ord. Scitarnineae.

Herbaceous ; rhizome 12 to 18 in. long, branching, sparsely clothed with short fibres.

Leafy stem distinct from the flowering one and produced after it, 15 to 20 in. long; leaves

ovate-lanceolate, taperiDg to each end, sheathing at the base, 6 to 14 in. long and

Ann. Eot. Bot. Gard. Calc, Vol. V.



164 ANNALS OF ROYAL BOTANIC GARDEN, CALCUTTA.

2 to 4-5 in. broad. Flotvering stem stout, i to 8 in. long, leafless, but with 4 to 6 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. Ocary 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, 1*25 in long, 8- to 10- ribbed, pubescent, crowned by the withered

Begmentfi of the perianth. Seeds broadly ovoid, '2o 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 at the base of the odd lobe of the inner whorl of the corolla which complete

the symmetry of the stanrinal whorl. As a fact these staminodes do not appear to be well developed

in the only species which he knew, viz. H. Burmanica. In the plant now figured and described,

these are most distinct; and I 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 size.

Plate 193. Hemiorchis Pantlingii, King. 6, rhizome and flowering scape: of nttural 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. yen. Prain.

fiat. Ord. Liliaceae.

Tribus xii. Allieae {definition parum ampliata—bmctQSLe 1— *> , flores rarissime spi-

cati).

Subtribus 1* Miluleae. (Sub-trib. nova proxima Euallieis anteponenda\ Bulb us tunica-

tus; spica in scapo simplici aphyllo terminate. Bractea membranacea subspica 1, bracteolae 0;
perianthhim gamophytlum; androecium regulare. Capsula loculicide dehiseens.

Milula gen. nov. Prain in Sc. Mem. Med. Off. Army India. Part IX, t. 1. Bulbus
tunicatus;>aa liguliformia

; inflorencentia spicata, bractea solitaria membranacea obtecta;
perianthium gamophyllum 6-partitum, lobis rotundatis; stamina breviter epiphylia 6, petalis
opposita; ovarium syncarpium 3-loculare, stylo simplice filiformi, ovula in loeulis
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singulis 2; capsula loculicide dehisces, seiniuibus 8-8; .. minill ; a
sime punctulata.

minutia

"Milula spicata Prain, 1. c. Eerba bulbo elongate iimidio inferiore nuamii"veterum reliquiis) fibrosis vestito radicibus DmneroBu • 0ft Kneari-Iaiioeolati
||fisfculosum bulbo duplo longiorem aequantibus
"basali spathacea ovato-acuminata inclusa, floribus viridi-rabeacentibiu Darmlia nliirimii
" campanulatfs, segmentis perianthii aequaliboa maigine undo] ato-fimbriatii -
"in seriebus duabus exterioribus 3 oarpellii alternantibua filametttifl dimidio
"expansis petaloideis, interioribus 3 oarpellifl oppoaitia paullo brerioribua filamentifl
11 prorsus filiformibus, antheribus vcrsatilibus omnibus parfectu OV*rio Inbriot)
"ad angulum loculi interlorem parum supra baaiO affilia • cai/suh
" loculo quoque semper 1 nonnunquam amboo

"In Himalaya okientali : Chumbi, apud Do-tho, Kingu mercmur. t
"Bulbus 'prasinus' 4—7 cm. longus ; aqnamn fibroase M 3 1"4—5 cm.; folia viridia 10—15 cm. longa, luce 1 --

"6—9 cm. longus, \— J cm. crassus ; spica 2—5 cm. Longa, 1 Offl. diam.*; brad
" longa ha3c 2 cm. lata; flosculi 2\ mm. lati pdrianthio 8] mm. filamentii l — ;, mm
" longis

;
ovarium \\ mm. diam. stylo 2 mm. Kongo itlgmate minium; capsula 3 mm.

"lata tenuis; semina 2\ mm. longa 1} mm. diam."

"This plant is one of the most interesting which t:

laya, conducted during the past twenty yean on behalf of the G _- ;i l by the Superin
tendent of the Eoyal Botanic Garden, Calcutta, has revealed to science. It was obtains] by one of
the native collectors of that garden in Chumbi, the valley which [i ,,* gj^j-n
Politically, this valley is Tibetan; geographically, it forms part of the Himalayan region, dace the stream
that drains it finds its way southwards through Bhutan and Assam to the Brahmaputra. Its Flora
however, indicates that, though so near to Sikkim, it enjoys a comparatively drv

i

to the fact that, in place of lying open, as doe3 the basin of the Tista (which practical!

v

Sikkim) to the moisture-laden currents that sweep up from the sea of Bengal to

Sikkim Himalaya the heavy rainfall which characterises this area, the Chumbi Valley has a narrow
southern outlet, and the lofty ridges which enclose it practically deprive these currents of their moisture

ere they reach the depression beyond.

11 The facies of this singular plant, which bears out to some extent the comparative dryness of its

habitat, is so completely that of au 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 bo to our generic conception of Allium, might be

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 AWcts, where the bracteal variation is admittedly 2— oo, is

no more than arithmetical. But when we find these characters associated with such apparently

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 ALiam. 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 all 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 Allien, (tribe XII of Liliacem in Bentham and Hooker's

Genera Plantarum). It its true that none of the AHicaj hitherto described have a spicato inflorescence or

a solitary bract. But it must be remembered that both characters may be merely incidental; the main

• The genua Acacia, for example, amongst the Legumiw* ; c/r. Prain in Journal of the Bombay Natl. Uisty, Socletr, V, 105 (1890).
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point is that, like the other Jilieae, the plant under review is bracteate under the inflorescence. The

Scillece, with which it agrees in the single character of a spicate inflorescence, and whose faoies it does

not recall, have no involving bract. The secondary question of the subordinate position of the genus

presents a little difficulty. Of the already recognised subtribes it dearly 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 dislocation 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 thi

Eaalliece include plants with a gamophyllous perianth and plants with 2-seriate filaments, so that the

characters on which the generio rank of Milula largely depends 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 Al'.ieae, and
it seems more natural as well as more convenient to treat Milula as typical of a new subtribe to be

inserted among the Allien immediately before the Euallieae." D. Prain in Scientific Memoirs hy the

Medical Officers of the Army of India Part 9, 1895.

Plate 200. Milula ipicata, Prain.

1. Section of stem X -f.

2. Flower X f.

3. Perianth laid open to show staminal insertion X {.

4. Stamen of outer series, from within and also sideways X {.

5. Stamen of inner series, from within and also sideways X
f,

7. Vertical section of ovary showing an ovule X ±.

8. Floral diagram, vertical.

9. Floral diagram, horizontal.

10. liipe fruit, cut across X f

.

11. Eipe fruit, seeds fallen, showing dehiscence X >.

12. Diagram showing dehiscence and position of seeds and of abortive ovules
13. Seed X i.

14. Vertical section of seed showing embryo X >.

Fi

n' ]~f
af

+Vaken fr°m fl

°T
S b€l0Qging t0 the 9pecimeQ deline»^; fig,. 10-14 from fru.ts of a second .peci-

men collected at the aame tune and place.

Iho specmea selected U the ocly one of ,n6 8ollUrj gllhering wfch .^ ^ ^^ ^^^ ^ ^

H. P. 4 E. J. H._RC? . No. 28631-330-24 4 1)8.
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