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AN EPITOME OF THE BRITISH INDIAN SPECIES OF
IMPATIENS.

»•

By y. D\ Hooker,

— *

4 —

INTRODUCTION.

The following classified list of Indian Balsams, followed by some

synonymy and habitats, is offered to the Records of the Botanical

Survey of India in the hope that it may induce the resident

botanists and forest officers of that country to take up the collecting,

if not the study, of this, which is the second largest genus of

Indian flowering plants and that which has hitherto been the most

neglected by collectors.

The classification of species here attempted is a wide departure

from that adopted in the Flora of British India. For this there are

two principal rea* ons^— firstly, the number of new species discovered

since the publication (in 1874) of that work f and the communication

of better materials of others has demanded a re-examination of the

old sections, resulting in the revision of some, the abandonment of

others, and the construction of additional ones. Secondly, the res-

triction of the vast majority of the species of Impatiens each to its

• In number of Ii^dian species (about 200) Imi>ati€ns\^ eJKeeded by dendto-
alone. It abounds most in countries a very few places in which have been

explored ; as the Eastern Himalaya, for about 300 miles of which the small district

of Sikkim a’one has been explored, yielding Howard of 60 species; Nepal,

500 miles long, from which about 15 species, from the Khatmindu Valley, were
brought by VVallich in 1822 ;

and Burma, which is said to swarm with species

in its hilly districts, but has as yet yielded only 52, which is however double the

number from that country recorded in the Flora of British India.

f The number of species described in the Flora of British India (1874) is only

124, whereas now, in 1891., about 200 are known, together with a large contingent

of indeterminables. During the same interval the Western Himalayan species

have risen from to 24; the Eastern Himalayan from 25 to 63; and the
Burmese from 22 to 52 (all above numbers approximate only).

Rec. Bot. Surv. Ind. iv. I.
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own region of distribution, (Eastern Himalayan, Western Himalayan,

Burmese, Malabarian, Ceylonese and Malayan Peninsular) and the

great difference between the species of any two of these regions, neces-

sitates the adoption to a great extent of different sections in each,

area.

As evidence of this segregation (which has no parallel in the

Indian Flora) it is sufficient to point out that only about 8 species

are common to the Himalaya east and west of Nepal respectively ;

that of ujiwards of lOo species, only 7 are common to the East Hima-

laya and Burma, that of nearly 60 Malabar species only 2 are found in

the Himalaya or Burma
;
and what is most remarkable is, that of the

two primary sections or series under which all the Indian species are

rang^ed', namely A, species with a short capsule turgid in the middle,

and B, species with a slender linear or clavate capsule, only one

species of A is found in the Western Himalaya, and not a single

species of B in Malabar, Ceylon or the Malay Peninsula
;

in the

Eastern Himalaya and Burma, both A and B are represented. I

shall therefore in this communication treat the species primarily

phytogeographically.

The points upon which most information, as not being obtainable

from Herbarium specimens of Iinpatiens, is wanted, are the dura-

tion and habit of the species, annual, biennial or perennial, the

number and position of the stipular glands, the presence or absence

of raphides in the leaves and floral organs. The colours of the

flowers, with drawings if procurable, the nature and function of a

dilatation on the opposing margins of the wings which occurs nearly

opposite the sinus between the lobes of the wings
;

this, which is

often absent, may be produced into an ear-shaped lobule or into

a thread descending into the spur
;

I have called it the dorsal auricle

of the wings. The anther varies greatly in the genus and can rarely

be described from Herbarium specimens. The fruits and seeds of

many species are unknown, and, owing to the testa of the fatter

shrinking in drying, these should be described from fresh specimens.

Pollination by insects is a very interesting process, which should be

watched and described.

In forming Herbarium specimens these should be laid in the

sheets of a portfolio in the field, with spare flowers and with

separate floral organs laid beside them. It is not recommended to

preserve flowers in alcohol, which renders them very brittle.

The flowers of Impa tiens 2iVe so SiWomdAons in structure that it may
be useful to inform beginners of the real nature of their parts, and

of the terms which, for the sake of brevity, I have adopted in de-
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scribing them. There are 3 or 5 sepals^ usually 3 only, of which 2

are lateral, one on each side of the flower, they are often very

small and green, but sometimes coloured
;
the third, the ///>, is always

coloured, is very much the largest, almost uniformly saccate or

funnel-shaped and spurred
;
when there are 5 sepals the 2 additional,

always small and often slender, are inserted within and above the

two lateral. There are 5 petals, 4 confluent in pairs, the wings /

the fifth- -petal, the standard) is usually more or less orbicular

a^d often spurred at the back. Viewing the flower in front,

the standard is at the back of the flower, the lip in front, the

wings appear to come out of the lip and the two or four lateral sepals

are more or less out of sight The term standard is adopted from

that of the pea-flower, the dorsal petal of which it resembles or re-

presents, as the wings do the lateral wing-petals of the same plants
;

the term lip is taken from its resemblance in position, and more or

less in form and function, to that organ as it occurs amongst Orchids.

I need not remind botanists that the flower of an Impatiens^ as seen in

front, is really upside-down (resupinate); in early bud the position of

the parts is reversed.

W » -

I.—Species of the Western Himalaya from the Nepal Frontier to

Chitral.

The chief materials from which the following list is drawn up
were procured by Dr. Royle, Lady Dalhousie, Captain Strachey and
Mr. Winterbottom, Dr. Thomson, Mr. M. P. Edgeworth, Dr. Fleming,

Mr. C. B. Clarke, and Mr, J. F. Duthie. To the latter botanist

I am especially indebted for having despatched from the Botanical

Department, Saharanpore, a very able collector, Mr. Inayat, into

Kumaon, Kashmir and Hazara to collect and preserve specimen
of Balsams with dissevered floral organs, as well as leaves and
inflorescences and fruit. The results have been of very great

service.

In the following key I have introduced a section that does not
appear in the Flora of British India ; it is section 5, distinguished

by the position of the bracts on the raceme. It will reappear in the

keys of the East Himalayan and Burmese species. The European
and North American species of Impatiens belong to it, as do many
Chinese.

The salient character of the East Himalayan group of species is

that series A is represented by a single one only, /. Balsamina L.,

which is the only one common to 6 Indian regions of the genus. It
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is represented by 39 species in Burma, by 10 in the East Himalaya ;

and all those of Malabar, Ceylon and the Malayan Archipelago
belong to it. Of the Western Himalayan species the most notable

is I. tinmens Edgew., the dorsal auricle of the wings of which is pro-

duced into a slender thread descending deep into the spur of the lip.

1 he same structure appears in a few other in no way related Indian

species. Its function is no doubt related to fertilization by insects,

and should be studied in tiie living plant. /. amplexicaulis

Edgew., is remarkable in its foliage ; /. Edgeworthii Hk, f. is the only

species of the genus in India with a remarkably protruded basal lobe

of the wings, /. glauca H. f. & T., is the only Indian species that

approaches the European /. Nolitangere L., which extends over

N orth Asia into-China. This it does in habit, in the broad shallow

crenation of the leaf, in the ionorcsccnce, and in the disposition of

the bracts.

Key to the species.

Series A.—Capsule short, turgid in the middle, contracted at both

ends.—Of this series there are maiiy species in Sikkim and

Burma, and all those of Malabar, Ceylon, and the Malay Penin-

sula belong to it.

§ I. hi florescence of solitary or fascicled pedicelled flowers in the

axils of the leaves; pedicels rarely fascicled on a very

short peduncle^ minutely bracteate at the base .—There are

many species of this section in all the other Indian regions

of the genus.

Leaves alternate lanceolate serrate,

capsule oblong tomentose . . i. /. Balsamina L.

Series B.—Capsule elongate, linear or clavate.^

—

Of this series there

are no species in Malabar, Ceylon or the Malay Peninsula, but

many in the Eastern Himalaya and Burma.

I. Pedicels bracteate at the base only
;
(never on the pedicel

above the base) or ebracteate.

§ 2. Inflof'escence of many long-peduncled erect subcorymbosely

disposed racemes from the axils of the upper often

crowded leaves^ usually many-flowered ; pedicels often

panicled or whorled ; flowers large or medium^sized,—

In small specimens the inflorescence is reduced to a

single peduncled few-flowered raceme. After flowering

tlie rachis of the raceme often elongates between the

flowers.
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* Wings 2-lobed, basal lobe not produced in front into a decurved

lobule :

—

t Basal lobe of wings acute, upper margin cuspidate or spurred,

capsules deflexed

Lip saccate:

—

Leaves serrate, capsule broadly
^

clavate .... 2 , I. Roylet 2A\,

Leaves crenate, capsule elongate

narrowly clavate . . . 3, /. sulcata Wail.

Lip infundibular or subsaccate :
—

Leaves petioled, bracts very

slender . . . . 4. /. ThotnsoniYiVA.

Leaves sessile amplexicaul, bracts

lanceolate , . . , 5. /. amplexicaulis

Edgew.

ft Basal lobe of wings rounded, the upper margin not spurred or

cuspidate :

—

Leaves crenate crenulate or crenate-serrate :
—

Capsules erect, racemes elongate many-flowered

interrupted ;

—

Bracts and sepals with long

gland-tipped awns . 6. /. bicornuta Wall.

Bracts and sepals broadly

ovate , , . 7, /. bicolor Royle.

Capsules deflexed, racemes short or umbelliform

few-flowered

Leaves ovate, bracts ovate or cordate

Lip infundibular, narrow-

ed into the spur . . 8. /. Lemanni Hk. f.

Lip cymbiform, spur 0. • 9. /. Edgew.
Leave.'J lanceolate, bracts

* very slender , , 10. /. Aitchisoni

Hk. L

Leaves serrate or serrulate, capsules erect:—

Lip with spur i-r^ in., capsule

i-ii in. . • . . i\, 1. Dalfourti

Lip with spur \ § in., capsule

4 in. . , , , , 12. 1 . FlemingitHkA^
** Basal lobe of wing produced upwards anteriorly into a decurved

lobule, flowers golden yellow, capsules erect :—

»

Sepals i in., midrib thick , 13. /. Edgeworthii
Hk. f.
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§ 3 Inflorescence of % 2^ but pedicels very rarely fascicled or

whorled and flowers smalf sometimes minute. Capsules

erects except in I. laxiflora.—There are many species

of this section in the Eastern Himalaya and Burma, but

none in Malabar, Ceylon or the Malay Peninsula.

Leaves crenate or crenate-serrate, or serrulate m 1, brachy--

centra v—
Dorsal auricle of wings filiform

descending into the spur, flowers

white or pink . . , . 14. /. tingens Edgew.

Dorsal auricle of wings very short 01 0 ;“-»

Flowers yellow, bracts very slen-

der, sepals iiniglandular on one

margin, spur long short or 0 , 15, /. racemosa DC,
Flowers white and rose, bracts

ovate, spur long . « , i6. I. laxifloraEdgt^v,

Flower very minute white, spur 0

or very short , . . , 17. /. brachycentra

K. & K.

Leaves serrate or serrulate : see also /. ^brachycentra j—
Flow'ers pink or white, bracts

ovate . , . . . 18. /. parviflora DC.

§ 4 Inflorescence a very long^peduncled axillary spreading few'

flowered raceme ; pedicels sub-equidistant
^
bracteate at

the base^ bracts and sepals various : flowers large.—There

are many species of this section in the East Himalaya

and Burma, but none in Malabar, Ceylon or the Malay

Peninsula.

Lip saccate with a stout short incurved

spur, bracts large . . . 19. /. Inayatii Hk. f,

II. § 5. Inflorescence lateral, of solitary axillary short simple

or forked I -^-flowered peduncles; branches (^pedicels)

bracteate above the middle^ rarely at the fork, or ehrac-

teate sometimes beneath the flower; flowers- small or

medium-sized ; capsules usually long slender terete

decurved or pendulous. the irregular forking or

branching of the peduncle and disposition of the bracts,

this section differs from all others. When the peduncle

is i-flowered, a minute bract often occurs at the middle.

There are species of this section in the. Eastern Himalaya

and Burma, but none in Malabar, Ceylon or the Malay

Peninsula.
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Lip spurred, bracts narrow

Sepals orbicular, lip more or less

saccate, spur i in. • • • 20, /, cristdtd Wall.

Sepals ovate, lip infundibular, spur

i-ijin. . . . • . 21. /. scabridd DC.

Lip spurred, bracts ovate, stem and

leaves glaucous . . . . 22. /. glaucd Hk. f.

Lip spurless

Leaves 2-3 in., deeply serrate or

toothed • . • , 23. /. Sfrratd Bentb.

Leaves i-ij in., serrulate , . 24. /. serruiatd Hk.f.

OBSERVATIONS AND LOCALITIES.

§ 1 .

1. I. Balganiina, Linn,: FI. Brit. Lid, i. 453.

Tropical Himalaya, alt. 1-5,000 ft., from Kumaon to Marri.—Also

in Southern and Eastern India. Besides the garden form with large

double flowers, three with marked characters occur in the Western

Himalaya; they will be found to be united by intermediates.

1. Basal lobe of wings short, as broad as long, cuneiform with

rounded angles, spur | in. long.— Murree.

a. Basal lobe of wings as broad as long, abruptly narrowed into

a short stipes, spur very short. 1. rosjea, Lindl

3. Basal lobe of wings longer than broad, narrowed into a

broad stipes, spur 4 | in. long.

§ 2.

Z, 1. Rojlei, IVal/i. : FI. Brit. Ind. i. 468. I. sulcata, Wdll. C/f/. 4,764

in pdrt, L glanduligera, 1. Candida and I. macrochila, Lindl,

I. glandulifera, Royle. 1. moschata, Edgew,

Kumaon to -Kashmir and Hazara, alt. 4.000-1 1,000 ft.^—Extends

eastwards to Central Nepal ?

3. I. sulcata, Wall. : FL Brit. Ind. i. 469.

Kumaon to Cbamba, alt. 9,000-14,000 ft.—'Extends eastwards to

Sikkim.
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VAR. minor, FI. Brit. Ind. I. c.

Smaller in all its parts, leaves 2-3 in. long, lip more infundibular,

capsule I in.

Kumaon, alt. 8,000 ft.

4. I. Thomsoni, Hk.f. : FI. Brit. Ind. i. 469.

Kumaon to Kashmir and Hazara, alt. 5,000-12.000 ft.—Extends

eastward to Sikkim.

VAR. eealcarata-

Dhurmsala, Laka, alt, 11,000 ft.

5. I. amplexicaulis, Edgew, : FL Brit. Ind. i. 469.

Kumaon to Sirmore, alt. 6,000-12,000 ft.

6. 1 * bicornuta, Wall. .* FI. Brit, Ind, i. 475.

Kumaon and Garhwal, alt. 9,000-10,000 ft.—Extends eastwards to

Sikkim.

7. 1 . bicolor, Royle. I, amphorata, 1 . umbrosa and I. pallens, Edgew.:

FI, Brit, Ind. i. 475.

Kumaon to Kashmir and Hazara, alt. 4,000-60,000 ft.—Extends

eastward to Central Nepal.

This and /. Thomwni are perhaps the most common Balsams in

the Western HiTnaiaya. The lip varies greatly in form, from saccate

with a short Incurved spur, to infundibular with a very slender much

longer spur.

8. 1 . Lemanni, Hk. /. T, in Journ. Linn. Soc. Bot. iv. (i860)

154 ;
Aitch. l.c. xix (1882) 155 (Lehmanni).

Kurrum valley,* margins of stoney streams, alt. 6,000-8,000 ft.

First described from specimens collected by Griffith at Otipore in

Affghanistan. The plant collected by Aitchison in the Kurram

valley is, I think, the same, but more and better specimens are

wanted for comparison. Aitchison describes two species as inhabit-

the Kurram valley; one he refers to I. Lemanni^ which ascends

to the lower limit of the other, which he refers to /. amphorata^ Edgew.

(A hicolor Royle) : the latter however differs greatly from L am-

phoratUi and approaches very closely to /. Thomsoni; it is my/.

Aitchisoniy see below. The trans-Indus species of Impatiens are

very imperfectly known.

P. I. violoides, Edgew, MS, in Herb. Oxon.

Between Pikha and Janglig (Kumaon ?), October, 1834.
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The only specimens which I have seen are very imperfect. One
in the Bentham Herbarium has a ticket inscribed * Impatiens Candida^

Lindl., near Junglung, alt. 8-9,000 ft.' I cannot find the local*

ities named. /, Candida^ Lindl., is a very different plant, a white

flowered state of /, Roylet j
Walp. The caphiform lip and absence

of spur render /. violoides easy of recognition.

10. I, Aitchisoni, Hk, /. n. sp. I. amphorata, Aitch,^ non Edgew, in

Journ. Linn, Soc, xix (1880) 155.

Kurram valley, alt, 8,000-9,000 ft.

11. 5. Balfourii) Hk,f, : Bot, Mag. t. 7,878.

Kashmir, in the Jhelum valley, Garki, Inayat,

13. I. Flemingii, Hk.f, n. sp.

Murree
;
Kashmir, alt. ^6,500-8,000 ft.; and Hazara.

18 . I. Edgeworthii, Hk, f. : FI, Brit, Ind, i. 476. I. chrysantha,

Hk,f^ Bot, Mag, t. 7786.

Kulu
;
Beas valley, alt. 4,000-6,000 ft. Chamba. Kashmir, alt.

5,000-8,000 ft. Hazara; Kagan valley,

§3.

14. I. tingens. Edgew. I. racemosa. Wall. Cat, partim^ non

DC,; FI. Brit, Ind, f. 479. I. laxiflora, var, Stracheyi, Fl^

Brit, Ind. 1 . c. 480.

Kumaon to Sirrdore, alt. 5,000-10,000 ft.^Extends eastwards

to Central Nepal.
^

15 . I. racemosa, DC, I. laxiflora, var. khasiana, FI, Brit, Ind, i.

480.

Kumaon to Kashmir, alt. 4,ooot8,ooo ft.—Extends eastward

to Sikkim.

TAR. ecalcarata ;
spur very short or 0.

Kumaon to Garwhal, alt. 4,000-7,000 ft.

16 . I. laxiflora, Edgew,: FI, Brit, Ind, i. 479, excl. vars. 7, 3, 4. I.

micranthemum, Edgew,: FL Brit. Ind. I. c. 481. excl. var. 2.

Kumaon to /Kashmir, alt. 6,000*11,000 ft.-—Extends eastward

to Sikkim. This species may be recognized by the two minute

(black when dry) corpuscles, one on each side of the base of the

standard; these are representatives of a second pair of sepals
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Cleistogamous and spurless states occttt at high elevations
;

these

all have the black corpuscles.

17 . I. bracliycentra, Kar. &• Kir, : FL Brit. Ind» u 481.

Kumaon to Kashmir and Chitral, alt. 6* 13,400 ft.
;
Garhwal,

to 13,000-14,000 ft.^The minute flowers are mostly cleistogamous.

The leaves vary from serrulate to crenate,

18. I. parvifiora, DC, Brad, i. 687.

Kashmir, Kishtwar and Hazara, alt. 3,500 to 8,000 ft..-^Extends

northward to Siberia.

« 4.

19 . I. Inayatii, Hk,f, n, sp,

Kumaon
;

Kali valley, Sosa forest, Inayat, remarj^able

large-leaved and -flowered species, only once found.

§ 5*

IW. I. cristata, Wall, in Roxh. Fi. Ind. ed. Carey ii. 456. I. tricornis»

Lindl, I. scabrida, FI, Brit. Ind, i. 472 partim^ non D,C. ;

Wight, Ic. t. 323 ;
Collett, Flor, Simlens. 74. I, Hamil*

toniana, D, Don, Prodr, FI, Nep. 204.

Kumaon to Kunawur, alt. 6,000-10,000 ft.—-Extends eastward

to Bhotan.

21. I. scabrida, DC, Prodr, i. 687, non Wall, Cat, 4,769. I. scab*

rida, partim, FI, Brit, Ind, i. 47a. ?I. calycina. Wall, in

Roxh, FI, Ind, ed, Caroy ii. 463.

Kumaon, alt. 5,000-9,000 ft. Extends eastward to Central

Nepal.—Difficult to distinguish by herbarium specimens from /

cristata, the flowers are smaller, the lip never saccate, the basal lobe

of the wings rounded at the base, the spur very variable in length.

22. 1. Blanca, Hk,f, T, ; FI, Brit, Ind, i. 48a.

Kumaon and Garhwal, alt. 7,000-10,000 ft.; Kangra valley

Surram, alt. 9,500 ft.—The only Indian species allied to the

European and Siberian I, Nolitangere, in habit and in the broad

crenatures of the leaf-margins.

23. 1 . serrata, Benth,

:

non FI, Brit, Ind. i. 473.

Kumaon
;
Gori valley, at Ritkott.—The /. serrata of F. B. I.

from Sikkim is Lfalcifer, Hk. f.

24. I. serralata, Hk,f, n. sp.

Kumaon
; Ralam valley, at Saba Udiyar.

[To be continued.^

G. I. C. P. O.—No. 1906 D. B. S. 1.— 3- 1 01.4.—450.—B, N. D.



AN EPITOME OF THE BRITISH INDIAN SPECIES OF

IMPATIENS.

r—

By y. D, Hooker.

»

Part II.

Additional Western Himalajan Species.

Impaiiiens Dntbiei, Hk. f. nov. tp.

This apparently distinct undescribed species from the Western

Himalaya has been received by me from Mr. Duthie since the publica-

tion of Part I of the Epitome. It is closely allied to /. hicolor^

Royle, but the raceme is not interrupted by the pedicels of the

flowers being fascicled or ^umbellate, the bracts are larger and ovate-

lanceolate, the sepals orbicular and aristate, and the leaves are

of a remarkably membranous consistence.

II.--Species of the Eastern Himalaya, from the Valley of Khat-
mandu in Central Nepal to the Hishmi Hills in Upper Assam,
including the Tibetan Valley of Chnmbi (between Sikkim
and Bhotan).

The chief materials procured from this region are, firstly, the

collection made by Wallich in the Khatmandu Valley (Central Nepal)

in 1826, It comprises^ about 15 species, of which 5 have not hitherto

been collected elsewhere. Secondly, my own Sikkim collections,

made in 1848 and 1849, followed by those of Mr. C. B. Clarke (with

very valuable notes), Dr. Treutler, Dr. King^s collections (for the

Royal Botanical Gardens, Calcutta), Mr. Gamble and more recently

those of Messrs. Pantling and G. A. Gammie, made with special care.

Mr. Pantling’s are accompanied with coloured drawings and analyses

of about 20 species, made by himself| that have proved invaluable

aids to me.

A very few species were collected in Bhotan by Dr. Griffith

during Captain Bogle’s mission to that country in 1837-38 which took

place in the winter months
;
and a few in the Mishmi Hills, also. by

Dr, Griffith, during his adventurouis journey in that region in 1836.

A
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The Balsam Flora of Sikkim is far from exhausted. The Kew
Herbarium contains specimens in too imperfect a condition to be

determined, and the smaller species of the sub-alpine region, have

never been well collected, I have little doubt that when the flora of

the Western Himalaya becomes better known it will pro*ve one of

the richest in the world in Balsams.

Key to the principal sections.

Series A.—Capsule short, turgid in the middle.

1.—Inflorescence truly terminal, § i.

II.—Inflorescence axillary, § 2, 3, 4.

Series B .—Capsule elongate, linear or clavate.

I.— Bracts at the base of the pedicels, or o.

Inflorescence racemose, § 5, 6, 7.

Inflorescence of solitary or fascicled axillary pedicelled

flowers, § 8.

II.— Bracts in the pedicels of a short few-fld., raceme, rardy

at the base or o, § 9.

Key to the species.

Series A,— Capsule short, turgid in the middle, contracted at both

ends.

I.— Inflorescence truly terminal.

§ I, Raceme spiciform ; bracts Jim-

briate persistent ; seeds with basal

spiral hairs , . . . i. /. bracteata Co\th,

II.—^Inftorescence axillary.

§ 2. Stetn stout ; leaves a ternate ; peduncles i
•

fid.; flowers

large; sepals broad^ rnembranous ; seeds with basal

spiral hairs.

Sepals 2, cuspidate

—

Lip infundibular, spur slen-

der, tip annular . . 2. /. pulchra

Hk. f. & T.

Lip scaphiform, spur very

long, slender , • 3- /• latiflora

Hk. f. & T.

Sepals 4, two outer apiculate, two inner much longer.

Lip subsaccate, spur In-

curved , • . 4. /. mishmiensis

Hk. f.
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§ 3. Leaves alternate ;flowers solitary or fascicled^ pedicelled

in the axils of the leaves (peduncle 0) ; seeds smooth

glabrous^

Leaves linear-lanceolate, cap-

sule tomentose , • 5» A Balsamina L,

% 4. Leaves opposite alternate and pseudo^verticillate

;

inflorescence of long or short axillary pedt4 ncles hearing

solitary binate or fascicled pedicelled flowers ; capsule

and seeds glabrous^¥tdvLXic\e sometimes o in /. exilis.

Lip saccate, shortly abruptly spurred

Peduncle long, tips of sepals

thickened . , . . 6. /. trilobata Coleb.

Peduncle short, sepals acu-

minate . . . 7. /. tripetala Roxb.

Lip saccate, base narrowed into a short

upeurved spur - , . 8. /, florigera C. B.

Clarke.

Lip infundibular, tapering into

a long slender spur . . 9. A infundibularis

Hk. f.

Lip scaphiforni^ spur very

long, slender • . .10. /. exilis Hk. f.

Series ^.—Capsule elongate linear or clavate, rarely oblong.

I.— Bracts at the base of the pedicels or o.

* Inflorescence racemose.

§ 5. Leaves opposite alternate or pseudo^verticillate^ upper

often largest and crowded towards the ends of the stem

or branches; inflorescence of erect long^peduncled

racemes from the upper leaf-axils^ subcorymbosely dis^

posed ; pedicels often fascicled or whorled^ bracteate at

the base ; flowers usually large or medium-sized^ rose-

purple; seeds glabrous.^Dlffers from § 7 chiefly in the

larger flowers.

Basal lobe of wings spurred or cuspidate on the

upper outer margin

Bracts broad, lip saccate 1 1, A sulcata Wall.

Bracts narrow, lip infun-

dibular • • • 12. A Thomsoni

Hk.f.
A 2



INDIAN

Basal lobe of wing rounded, muticous on the outer

margin, lip saccate, shortly abruptly spurred or

infundibular

Distal lobes of wings caudate

Sepals minute, orbicular,

long-awned, gland-

tipped, lip sigmoidly

incurved , . 13. /. hicornuta Wall,

Sepals ovate acumi-

nate . , . 14. /. Kingii Hk. f.

Distal lobe of wings dolabriform

Leaves ovate crenate 15. /. bicolor Royle.

Leaves ovate serrulate 16. /. nepalensis

Hk.f,
Leaves lanceolate ser-

rate , , , 17. /. insignis Wall.

§ 6. Leaves all alternate ; inflorescence oj spreading peduncled

few-flowered racemesfrom the upper or middle leaf-axils^

not sub-corymbosely disposed^ rachis often bracteate

below or between the flowers ; pedicels bracteate at the

base ; capsules linear-oblong or narrowly clavate; seeds

glabrous.

Sepals entire, margins eglandular

Distal lobes of wings dolabriform -

Anthers muticous ;

—

Lip saccate :

—

Sepals small, ovate or oblong . 18. /. Jurpia Ham.

Sepals large, orbicular , . 19. /, Cathcartii

Hk. f. & T.

Lip cymbiform,- sepals broadly ob-

long . . ^ . . 20. /. cymbifera

Hk. f. & T.

Anthers cuspidate . , ,21. /. discolor DC.

Distal lobe of wings loriform

Leaves linear lanceolate, sepals 2 . 22. /. Prainii Hk. f.

Leaves ovate or orbicular, sepals 4
Outer sepals oblong, winged on one

margin , . , . . 23. /. nummularifo^

Ha Hk. f.

. 24. /. scitula Hk. f.Outer sepals ovate acute
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Sepals glandular on one or both margins,

usually dimidiate-ovate

•

Distal lobe of wings with a long lori-

form tail :

—

Leaves 3-8 in. long, mostly sessile . 25, /. urticifolia

Wall.

Leaves 1-3 in long, mostly petioled 26. /. Gamblei Hk. f.

Distal lobe of wings dolabriform

Leaves petioled, membranous, lip

saccate ..... 27./, WallichiiWVA*

Leaves subsessile, thick, lipobconic . 28. /. Hobsoni Hk. f.

§7. Leaves alternate^ rarely suhvcrticillate at the top of the

stem^ crenate^ rarely serrate; inflorescence of slender

axillary spreadings rarely erccty long peduncled racemeSy

pedicels rarely bin ate or whorled^ bractcate at the base ;

flowers small or minute
y
yellow

y
rarely rose^purple or

white
y
filaments often contracted at the tipy with free

didymous anthers^'^Th^ pedicels are whorled in /,

radiata and graciliflora,

t Flower-buds, exclusive of the spur, globose or sub-globose, plane

of mouth of lip horizontal :
—

Bracts persistent :
—

Lip spurred except in var. of /. racemosa.

Pedicels more or less fascicled or

whorled

Lip with spur J-i in. long . 29. /, radiata

Hk. f. &T.
Lip with spur i-ii in. long . 30. /. gxaciliflora

Hk. f.

Pedicels of flowers regularly seriate

Dorsal auricle of wings descending into the spur of

the lip :

—

Spur of lip slender, auricle

filiform , . .31, L tingens^^gtvi

*

Spur of lip broad, auricle

linear • , , . 32. /. Hk. f.

Dbrsal auricle of wings short or o

Sepals I in. long, ovate 3-

nerved • . • 33. /. lauifiora

Edgew^
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Sepals yV falcate

aristate, margin uniglan-

dular on one side . 34. /, racemosa DC.

Sepals minute, awn long

stout erect . , .35. /. microsciadia

Hk. f.

Lip scaphiform, spurless, flowers very small :

—

Stem 6 in. high, simple, pedun-

cles capillary • . .36. /. minimi/lora

Hk. f.

Stem 6-10 in., much-branched . 37. GammieiWk, f.

Bracts deciduous

Leaves ovate, lip scaphiform, spur a boss, capsule

clavate :

—

Leaves 2-3 in., sepals J in., ovate

acuminate . . . . 38. I. tuhcrculata

Hk. f. & T.

Leaves i-ij in., sepals j\y in.,

oblong aristate . • .39. /. aganantha

Hk. f.

Leaves linear-lanceolate :

—

Leaves 3-5 in., lip with spur 1 in. 40, /. leptoceras DC.

Leaves 2*3 in., lip with spur

i in. . . . . .41. I.odorataXy.OoTi,

t 1 Flower-buds, exclusive of the spur, ovoid or oblong, plane

of mouth of expanded flower ascending at an acute angle :

—

Mouth of lip apiculate or muticous:—
Stem more or less hirsute, sepals 4,

outer linear- oblong, inner very

slender . . , , , 42. /. trichocladon

Hk. f.

Stem glabrous

Distal lobe of wings loriform :

Sepals ^ in. ovate acuminate,

base incurved , • .43. /. longipes

Hk. f. & T.

Sepals .J in. ovale aristate . 44. /. Pantlingii

Hk. f.

Sepal yV ovate obtuse, base

unilaterally lobulate , . 45. /. hivitiata Hk.f.
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Distal lobe of wings linear oblong:—
Sepals I in., falcate, with a stiff

clubbed awn . . .46. /. leptocarpa

Hk. f.

Mouth of lip cuspidate or awned
Capsule linear, distal lobe of wings loriform:—

Sepals f in. sides complicate,

base incurved . . .47. /. stenantha

Hk. f.

Capsule clavate

Sepals in., uncinate, long-awn-

ed . . , . . 48. /. drepanop-

hora Hk. f.

Sepals yV obliquely ovate
*

subacute . . , . 49. /. citrina Hk. f.

** Inflorescence of solitary - or fascicled pedicelled flowers in

the axils of the leaves, peduncle o or very short; bracts at

the base of the pedicel or o.

§ 8 Leaves all alternate^ flowers large or medium sized except

/. occulta ns.

Stem erect, lip spurred :

—

Anthers cuspidate, sepals 2, orbicular membranous awned

Leaves crenate

Glabrous, tip of spur spirally

coiled . . . , t;o. /. spirifer

Hk. f. & T.

Pubescent, tip of spur incurved 51. /. puberula DC.
Leaves sub-entire or serrulate

. 52. /. acmanthera

Hk. f.

Anthers muticous :

—

Leaves serrate, sepals 4, outer di-

midiate-ovate , . -53* arguta

Hk. f. & T.

Leaves crenate, sepals 2, orbicular

aristate , , , . 54. /. decipiens Hk. f.

Stem prostrate, leaves small, flowers

minute, lip spurless , . .55. /. occultans Hk. f.

IL—Inflorescence a peduncled i-few flowered simple or forked

raceme, bracts on the pedicels above their base, rarely at

the forks, persistent.

§ 9. Leaves all alternate ; inflorescence much shorter than the

leaves ; flowers yellow or white^ rarely rose-coloured^
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lar^e or small; capsule slender often pendulous;
seeds glabrous.

Leaves crenate, or serrate in /. cristata

Basal lobe of wing muticous:<—

Sepals large orbicular or broadly ovate

Leaves green on both surfaces 56 I, cristata Wall.

Leaves white beneath . . 57. /, tropseoliflora

Griff

Sepals small cymbiform . 58. /. lutea Hk. f.

Basal lobe of wing spurred in the

sinns • • . • . 59. /. » ncipetala C.

B. Clarke*

Leaves serrate or toothed ;

—

Basal lobe of wings large rounded, distal longer than

broad :

—

Sepals orbicular membranous

cuspidate , . . , 60. / preetermissa

Hk. f.

Sepals ovate acuminate.

Lip broadly infundibular,

spur incurved . . , 61. /. serratifolia

Hk. f.

Lip scaphiform, spur o. . 62. /, serrata
Benth.

Basal lobe of wings very small, distal much broader

than longi bilobulate, lobules

divaricate • .. . , 62* ffdicker HV, i.

OBSEBYATIOKS AND LOCALITIES.

5 I-

1. I. bracteata Caleb.

;

I. (imbriata, Hook./,; FI, Brit, Ind, i. 461.

Sikkim
;
Mungpoo, alt. 2,000*4,000 ft.

;
probably introduced by

seec^amongst orchids from the Khasia Hills.

§

I, pnlchra Hk, f, dr T, ; FI, Brit, Ind, i. 459.

E. Nepal and Sikkim; alt, 2,500-5,000 ft,—Also a native of the

Khasia Hills.
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3. I. latiflora Hk. /. ^ T,; FI. Brit. Ind. i. 459.

Bhotan
;
the Du^ihla Hills.— Also a native of the Khasia Hills.

4 . I. niisliniieiisis A/ tnd. i. 476.

Mishmi Hills^ at Brahma Kund, Griffith^ 1836.

§ 3 -

5. I. Balsaililita Linn. ; FI. Brit. Ind. i. 453.

Sikkim Terai, alt. 1^0 ft. —Tropical and subtropical India. A
short spurred form approaching var. rosea (I. rosea Lindl) of the

Western Himalaya,

§ 4.

6. I. trilobata Coleh. ; FL Brit. Ind. i. 451 and I. flavida, Nk. J*

Thoms, lx. 453.

Sikkim, alt. 1,000-4,000 ft.—Also a native of Assam and Silhet.

7 . 1 . triiietala Roxh. ; FL Brit. Ind. i 470.

Sikkim and Bhotan, alt. 2,000-5,000 ft.— Also a native of Assam
and Silhet.

a I. florigera C. B. Clarke.

Sikkim, alt. 1,000-5,000 ft.

9. 1. infundibularis Hk. f.

;

nov. sp.

Sikkim, alt. 1,000-4,000 ft.

Id. 1. exilis Hk. f. ; I fiticornu, C. B. Clarke Mss. non. Hk. /.

Sikkim, alt. 2,000-5,000 ft.

§ 5 -

11. 1 . snicata Wall. ; FI. Brit. i. 469.

Nepal and Sikkim, alt. 9,000-13,000 ft.—-Also a native of the

Western Himalaya.

12. I. Tliomsoni Hk.f. ; FL Brit. Ind. i. 469.

Sikkim, alt. 13,000 ft.—Also a native of the Western Himalaya.

13. I, bicornnta Wall. ; FL Brit. Ind. i. 475.

Nepal and Sikkim, alt, 8,500-10,000 ft.—Also a native of the

Western Himalaya.

1

4

. 1. Kingii Hk. f.

;

nov, sp,

Sikkim, alt?

Possibly referable to § 6. A very handsome species, bat specimens
in bad condition for analysis.
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15 . 1 . bicolor Royle,; I. amphorata, umbrosa and p3il\enSf Edgew* y

FI. Brit. Ind. i. 475.

Central Nepal.—Also a native of the Western Himalaya.

16 . I. iiepalcnsi Hk, /. ; nov. sp.

Central Nepal.

17 . I. insignis Wall.; FL Brit. Ind, i. 477.

Central Nepal,

§ 6.

18. I. Jurpia Ham. ; FI. Brit. Ind. i. 471.

Central Nepal and Sikkim
; alt. 2,000 to 6,000 ft.—Also a native

of the Khasia Hills.

19. I. Cathcartii Hk. f. & Thoms.; FI. Brit. Ind. i. 473
Sikkim, alt. 2,000-5,000 ft.

30. I. cyiiibifera Hk. f. & Thoms. ; FI. Brit. Ind. i. 474.

Sikkim
;
alt. 6,000-1 1,000 ft,

31 . I. discolor DC. ; FI. Brit. Ind. i. 471.

Central Nepal and Sikkim, alt. 4,500-9,000 ft.

S3. I. Prainii Hk.f.; nov. sp,

Sikkim, alt. 10,000 ft, ?

33. I. nummularifolia Hk. f.

;

nov. sp.

Sikkim, alt, 10,000-12,000 ft.?

34. I. scitula Hk.f.

;

nov. sp.

Chumbi
;
alt ?

35. I. urticifolia Wall,; FI. Brit. Ind. i. 474.

Central Nepal and Sikkim, alt. 10,000-11,000 ft.

36. 1 . Gamblei Hk. f. ; nov. sp.

Sikkim and Chumbi, alt. 8,000-12,000 ft.

37. h Wallicliii Hk. f. ; nov. sp.

Central Nepal and Sikkim, alt. 10,000-11,000 ft.

38. I, Hobsotti Hk. f.

;

nov, sp.

Sikkim, Yatung, alt ?

§ 7 *

39. I. radiaia Hk. f. ; & T. ; FI. Brit. Ind. i. 476.

Sikkim, alt. 7,000-12,000 ft.—Also a native of the Khasia Hills.
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30. I. g^raciliflora Hk, f. ; nov. sp.

Sikkim, alt. 6,000-7,000 ft

31 . I. tinmens Edgew, I. racemosa; FL Brit. Ind. i. 479 ;
non DC.

Central Nepal.—Also a native of the Western Himalaya.

33, 1 . Scullyi Hk. /. ; nov. sp.

Central Nepal.

33, I. laxiflora Edgew.t FL'Brit. Ind. i. 479 {excL var. 2,4).

Sikkim, alt. 9,000-12,000 ft.—Also a native of the Western

Himalaya.

34. I. racemosa DC.^ 1. laxiflora, var. 4 ; FL Brit. Ind. i. 479.

E, Nepal, Sikkim and Ckumbi, alt. 7,000-10,000 ft.—Also a native

of the Western Himalaya and the Khasia Hills.

3r>. I, microsciadia Hk.f.; nov. sp.

Sikkim, alt. 6,000 ft.

30. 1. minimiflora Hk. J.\; nov. sp.

Sikkim, alt. 10,000 ft.

37. I. Oaniiliici Hk. f.

;

nov. sp.

Sikkim, alt. 10,000 ft.

38. L tuberculata Hk. f T.; FL Brit. Ind. i. 478.

Sikkim, alt. 12,000 ft.

39. 1. aganantlia Hk. /. ; nov. sp.

Chumbi, alt. ?

40. 1 . leptoceras DC. ; Ft. Brit. (nd. i. 477. Exct. syn^ I, odor^ca.

Central Nepal, alt. ?

41. I. odorata D. Don.

Central Nepal, alt. ?

43, I, trichocladoii Hk. f. ; nov. sp.

Sikkim, alt. 10,000 ft.

43. 1 . lOE^ipes Hk. /. Thoms. ; FL Brit. Ind. i. 473.

Sikkim, alt. 6,500-10,000 ft.

44. I. Pantlin^ii Hk.f.; nov. sp.

Sikkim, alt. 10,000 ft.

43. I, bivittata Hk. /. ; nov. sp.

Sikkim, alt. 10,000 ft.
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46, I. leptocarpa Hk,f,

Sikkim, alt. ?

47. I. steiiailtlia Hk, /. ; FL Brit. Ind. i. 478.

Central Nepal and Sikkim, alt. 6,000-11,000 ft.—Also a native

of the Khasia and Manipur Hills and China.

48, I. drepanopliora Hk,f, ; nov. sp.

E. Nepal and Sikkim,—Also a native of the Khasia and Manipur

Hills.

49. I, citrina, Hk,f.

Mishmi Hills.

§ 8

60. I, spirifer Hk.f. Thoms. : FI. Brit. Ind. i. 471.

E. Nepal, Sikkim and Chumbi, alt. 4,000-7,000 ft.

61. I, puberiila DC.; FL Brit. Ind. u 470.

Central Nepal and Sikkim, alt. 2,500-8,000 ft*

63. I. acniantliera Hk. /. ; nov. sp.

Sikkim, alt. 6,000 ft*

63 . I. areata Hk. f. & Thoms.; Ft. Brit. Ind* i. 470.

Sikkim and Chumbi, alt* 5,000-7,000 ft.—Also in the Khasia Hills,

Burma and China.

64. I. decipiens Hk. f.

;

nov. sp.

Sikkim and Chumbi, alt. 5,000-9,000 ft. ?

§ 66* 1 * OCCBltans Hk. f.

;

nov. sp.

Sikkim, alt. 12,000-13,000 ft.

A diminutive species of doubtful affinity.

5 9 -

66. I. cristata Wall..^ vide supra^ pp. 7, 10.

Central Nepal, Sikkim, Bhotan.—Also in the Western Himalaya.

67 . I. tropaoliflora Griff.; FI. Brit. Ind. i. 472 (tropaeolifolia).

Mishmi Hills.

68. I. Intea Hk.f.

;

nov* sp.

Sikkim, alt. 5,000 ft.

69. 1 . uncipetala C. B. Clarke Mss.^ I. scabrida, partim; FI.

Brit. Ind. i. 472.

Sikkim, alt. 6,500-8,500 ft*
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60. I. praetermigsa Hk. f,; nov. sp.

Central Nepal.

61 . I. gemtifolia Hk. /., I. serrata, partim ; FL Brit* Ind. i. 473.

63 . I. serrata Benth ; non FL Brit, Ind,

Central Nepal—Also in Western Himalaya.

63 . I. falcifer Hk* /., I. serrata, FL Brit. Ind, i, 473 in part.

Sikkim, alt, 7,000-10,000 ft.

lO.—Species of the Burmese Be^ion, from Assam to Tenasserim.

The Balsams of this region are very imperfectly known. Except

in the Khasia and adjacent Hills no satisfactory collections have been

made over the vast area limited as above. Sixteen species were

obtained by Wallich and his collectors between 1820 and 1830

from various localities between Assam and Tenasserim, to which a

considerable number were added by Griffith in the Khasia Hills

in 1835 and 1837, Twenty species were collected by Dr. Thomson

and myself also in the Khasia and neighbouring hills in 1850 ;
since

which period Mr. C. B. Clarke going over the same ground, and

extending his travels to the Naga and Manipur Hills, has added

considerably to this number. Other contributors have been theRevd.

C. Parish in the Maulmain mountains, and collectors employed by

the Royal Botanic Gardens of Calcutta in the Shan and other Hills

east of the Irawaddi, but discoveries of the latter have been for the

most part units. Mr, C. B. Clarke is the only one who has made

notes of many species on the spot where found, and these are of

great value.

Judging from the reports of Forest Officers and travellers and

having regard to the nature of the hill and mountain ranges of

Burma it cannot be doubted that this country is exceedingly rich in

Balsams, and when it is considered how few species have been obtained

from the 1,500 miles of complicated lofty ranges on the east of the

Salwin river, and that not a single species has as yet been obtained

from the 500 miles of lofty coast range extending from Chittagong to

Cape Negrais, it seems to be impossible to regard the 52 species

here enumerated below as giving even a remote idea of the richness

of the Balsam Flora of Burma, which is further emphasised by the

heterogeneous character of its components. In evidence ©f the

truth of this last observation it is sufficient to point out, that in my
attempt to group the species under natural sections I have had to

adopt 16 of these; which is 7 more than were required for the 63
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East Himalayan species and 8 more than for the 57 Western

Peninsular. It cannot well be doubled that ampler materials will

increase or reduce or abolish some of these.

Of the 52 Purmese species, 39 are endemic. Of the remainder

one, I, Balsamina, is not confined to any of the Indian regions : /.

hracteata^ pulchra^ latifiora^ trilohata^ tripetala^ arguta^ Jurpia,

radiata^ drepanophora and racemosa are Himalayan, of which L
arguta is also Chinese; I. oppositifolia and /. chinensis are Western

Peninsular. None are Malayan Peninsular, but one, /. Parishii which

has no Burmese ally, is nearly related, both in geographical position

and character, to one of that region. A small group § 10, and a few

species of other groups inhabit the sea level in Arracan, Lower Burma
and Tenasserim. They are inconspicuous and small flowered, and

have been for the most part very carelessly collected.

Hitherto the only link that has been discovered between the

Impatxens of Eastern Burma and those of the coterminous provinces

of Western China, is the presence in both of /. arguta^ and what is

more surprising is that the Chinese species belong for the most

part to sections of the genus of which there are few or no Indian

representatives.

Key to the sections.

Series >4.— Capsule turgid in the middle, narrow ed at both ends,

I.—Inflorescence truly terminal. Seeds arillate with

spiral hairs ...••• § 1.

II,—Inflorescence axillary

* Seeds arillate w ith spiral hairs . , • 5 2, 3.

** Seeds exarillate—

Annuals .... . , § 4-10.

Perennial , , . . . .§11,12.

Series .5.— Capsule elongated, linear or clavate.

* Bracts at the base of the pedicels

Inflorescence of axill^y pedicelled flowers « , § 13*

Inflorescence racemose § 14.

* Bracts on the pedicels or o, rarely at the base . § 15,

Key to the species.

Series ^.—Capsule turgid in the middle, narrowed at both ends.

I.—Inflorescence truly terminal racemose.

§1. Bracts fimbriate^ seeds arillate with spiral hairs,

1 . /. hracteata Coleb.
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II.—Inflorescence axillary.

* Seeds arillate with spiral lairs:—

§2. Glabrous herbs; leaves alternate narrow;

stlpulary glands o; peduncle i-b-Jld. ; flowers

large; sepals 2^ broad; dorsal auricle of

wings large,

Kracts lanceolate, spur of lip shor

incurved.

2, I, pulchra HV,
f. &T.

Bracts linear and lanceolate, spur of lip

very long straight.

3. /. latiflora

Hf. & T.

Bracts large orbicular, spur of lip short

incurved.

4. /. acuminata

Bentb.

§ J. ^ glabrous annual ; leaves

alternate ; stipulary glands o ;

racemes 2-8fld,: sepals 5,

ovate ; dorsal auricle of

wings 0 . . . • 5- racemulosa Wall

Seeds ex-arillate, naked or papillose, very rarely slightly

hairy

Annual; leaves alternate

lanceolate ; flowers solitary or

fascicled^ pedicelled in the

leaflaxils ; sepals very

small ; dorsal auricle\of wings

large ; capsule tomentose . 6. /. Balsamina L.

§ 5. Annuals; leaves alternate^ mostly crowded towards

the top of the stem or branches ; stipulary glands

minute oro ; flowers small, pedicelled in the upper

leaf-axils ; sepals 2; standard winged; spur very

slender ;

—

Sepals ovate-la nceolate,

fruiting pedicels spread-

ing, capsule glabrous . 7. /. florulenta Hk. f.

Sepals very minute, fruiting

pedicels decurved from

the middle, capsules hairy

pendulous • . • 8. /. curvipes Hk. f.



26 INDIAN

^ 6, Annuals ; leaves alternate^ stipulary glands o;

flowers solitary on axillary pedicels
y
rotate ; sepals

2 ; standard and distal lobes of wings subequal

obcordate ; spur of lip very slender :

—

Flowers i-ij in. diam.,

sepals ovate lanceolate . 9. /. violaeflorse

iik. f. & T.

Flowers \ in. diam.,

sepals minute . • 10. /. Mokimi> Hk. f.

7. Very slender flaccid diffusely branched annuals;

leaves alternate ; stipular glands 0; flowers very

small on axillary pedicels/, sepals 2 or 4 ; standard

oblong* The two species of this section are not

allied ;

—

Leaves lanceolate, sepals 2,

wings bicuspidate, lip

tubiform, spur very short 11. /. capillipes

Hk. f. & T.
Leaves ovate, sepals 4, outer

ovate, basal wingrlobe very

small, lip infundibula’r,

spur slender , . , \2. I. micromeris

Hk. f.

§ 8. Glabrous or hairy annuals ; leaves alternate, ovate

or oblong; inflorescence of i’‘4-dd. axillary pedunc-

les, if I-fid, bracteate about the middle, if 2-4-fld,

bracts at the base of or on the pedicels ; flowers large

or medium sized; sepals 2, rather large, dorsal

auricle of wings usually large ; lip broadly in-

fundibular, narrowed into an incurved or involute

slender spur ; filaments slender*—

K

natural group

of which the species are rather difficult of diagnosis.

Basal lobe of wings rounded in front (not cuspi-

date or spurred)
;
leaves crenate-serrate ^

—

Stem petioles and peduncles more or less

hairy :

—

Leaves 1-3 in.

membranous cren-

ate, sparsely
pubescent

;
sepals

i in. long, ovate-

lanceolate , . 13. /, porrecta Wall,
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Leaves 3-5 in. and

stout stems tomen-

tose, sepals ^ in.

long o b 1 i q u e ly

ovate hairy , 14. /. khasiana Hk, f.

Stem thick stout,

tomentosc, leaves

2-4 in. broad,

sepals i in. ovate

lanceolate aristate 15. /. Marianae
Reich, f.

Stem very short

creeping below,

tomentose, sepals

^-in. broad 1 y

oblong cuspidate

hairy . . .16. /, C.B.C.

Stem petioles and peduncles glabrous or

nearly so

Stem much branched,

sepals i in. orbi-

cular or broadly

ovate, tip of spur

annular , . 17. /. annulifet Hk. f.

Stem sub-simple
stout, leaves 3-5 in.

long, sepals orbi-

cular mucronate,

spur simply in-

curved 18. /. hurmanica
Hk. f.

Stem short simple,

leaves ii-2 in. long,

sepals J in. ovate

falcate, spur simply

incurved . . 19. /. Andersoni
Hk. f.

Basal lobe of wings spurred or cuspidate on

the upper outer margin
;
leaves serrulate:—

Glabrous, creeping,

sepals I in. long,

basal wing-lobes

spurred . . 20. /. cuspidifera
Hk. f.

B
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Glabr o u s, erect,
sepals I in. long,

basal wing-lobes

cuspidate . . 21. /. striolata Hk. f.

Stem tomentose
above, leaves black

when dry, basal

wing-lobes cuspi-

date . , 22. /. ni^rcscens
Hk. f.

§9. Annuals ; leaves opposite alternate rarely suhverti^

dilate^ stipular glands often manyy subulate clavate

or digiiiform ; infl. of ifew-fld, peduncles or solitary

or fascicled pediceilcd flouers ;
sepals 2; dorsal

auricle of uings large ; spur of lip long or shorty

filaments usually slender .*«

—

Seeds tubercled or granulate

Leaves opposite alternate or vvhorled

Peduncle long, 3-5-fld.

Leaves all petloled,

standard muticous or

dor^ally gibbous . 2^. L trilobataQo\th,

Leaves upper or all ses-

sile,
^
standard dorsally

spurred . 2^, 1, formosa Wk.

Peduncle very short

oro. . . . 2^. I, tripetala "Romh.

Leaves all opposite or

whorled, sessile or '

subscssile, pedunc I e

long or short, stem stout aG. /. radicans Benth,

Leaves all alternate
petioled, ovate lanceo-

late, peduncle short or o,

stem very slender . 27. /. striefa C. B.

Clarke*

Seeds globose, smooth black shining, leaves all

opposite :
—

Leaves sessile or subsessile linear coriaceous

Leaf-base truncate or cordate, sepals long

linear:—

t

Flower large , 28. /. chinensh L.

Flower small . 29. /. Helferi Hk. f.
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Leaf-base narrow, flowers large:-—

Sepals ovate • 29. /. Masoni Hk. f.

Sepals lanceolate 30. /. Craddockii.

Hk. f.

Leaves ovate or oblong, upper sessile lower

petioled membranous :

—

Flowers small,

sepals linear . 32. /, oppositifolia

Linn.

§ 10. Small glabrous annuals ; leaves opposite or alternate^

stipulary glands 0; infl. of long^pedunoled many-fld,

racemes ; flowers very small ; dorsal auricle of wings 0 ;

capsule very smallj^Oi most of the species of this group

the specimen^ are in a very unsatisfactory state. A care-

ful collector in Burma would probably add to their

number. All are low-country weedy plants. /• racemulosa

is the only other conspicuously racemose species of

Series A.

Leayes alternate

Sepals ovate, wings long-

stipitate, basal lobe o, spur of

lip inflated • « • • 33 * tavoyana Wall.

Sepals linear, wings long-stipi-

tate, basal lobe ?, spur of lip

short incurved . . • 34»^- circaeoidesWsXX,

Leaves opposite or subopposite

and alternate :

—

Sepals orbicular, wings stipitate,

basal lobe minute, spur of lip o,

leaves glaucous beneath ‘ .35, Lpeguana Hk. f.

Sepals' oblong, wings stipifate,

basal lobe ?, spur of lip short

strict acute, pedicels short,

leaves glaucous beneath
. 36. /. rangoonensis

Hk. f.

Sepals linear, wings ?, spur of lip

short incurved tubiform, pedi-

cels long capillary, leaves con-

colorous • • • • 37» /. Brandisii

Hk. f.
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§ II. ^ glabrous shrub ; leaves opposite

and alternate ; infi. a short few

fid, peduncle ; flowers large shortly

pedicelled ; bracts large her-

baceous ; sepals 4^ outer orbicular

^

inner linear ; seeds large^ broads

smoothi glabrou!, . , * 3^- laevigata Wall*

§ 12. A stout fleshy biennial or perennial

;

leaves fciVy large^ alternate
^
long-

petioled serrulate; flowers solitary^

long-pediccllcd ; sepals 2, large

^

orbicular; lip scaphiform with a

very short bicrural spur^ adnate

to the middle of the base,---A re-

markable species allied to /.

macrochila of the Malay Peninsula 39. /. Parishii

Hk. f. &T.

Series B,—Capsule narrow, linear or clavate. Seeds glabrous.

* Bracts at the base of the pedicels :—
§ 13. Glabrous annuals ; leaves alternate ; floivcrs large, pedicels

solitary or fascicled to the axils of the leaves, rarely on

a very short peduncle ; sepah 2 or 4; dorsal auricle of

wings large, A considerable section in the Himalaya^

unknown in the Western and Malaya Peninsulas.

Sepals 4, outer dimidiate-ovate

Leaves ovate or ovate-lanceolate 40. /, arguta

Hk. f. ^ T.

Leaves linear-lanceolate
. 41. /. IVattii Hk, f.

Sepals 2 suborbicular, leaves

ovate * , .42. /, psittacina

Hk. f.

§14, Leaves alternate ; infl, a long peduncled axillary raceme

of large flowers ; sepals 2 ; standard dorsally spurred ;

dorsal auricle of wings large,-—

K

large section in the

Himalaya, absent in the Eastern and Western Penin-

sulas :

—

Perennial ?, leaves large, glabrous

or puberulous . . ,43. /. Jurpia Ham.

§ 15. Annual glabrous herbs; leaves alternate, often crowde

towards the tips of the stem and branches ; infl. of long-

peduncled racemes of small flowers ; sepals 2^ small or
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minute ; lip scaphiform^ infundibular or tubiform,

often long-spurred,—This section which abounds in the

Himalaya is absent in the Western and Malayan Penin-

sulas.

t Flower-buds, excluding the spurs, globose, mouth of

lip of expanded flowers horizontal or nearly so :

—

Pedicels and bracts mostly

whorled or fascicled . 44. /. radiata

Hk. f. & T.

Pedicels seriate

Leaves crenate, sepals

ovate falcate . . 45. /. racemosa DC.

Leaves crenate-serrate,

sepals broadly ovate > 46- /. paludosa

Hk. f. & T.

tt Flower-buds, excluding the spur, ovoid or ellipsoid,

mouth of lip of expanded flowers ascending at an

acute angle :

—

Brads persistent, sepals obliquely ovate

Stem stout, leaves lanceo-

late . . , . 47. /. angustiftora

Stem slender,

ovate

Bracts caducous :

—

Hk. f.

leaves

. .48. /. bracteolata

Hk. f.

Lip spurred

Stem erect, sepals uncinate

long-avvned , . 49. /. drepanophora

Hk. f.

Stem prostrate creeping,

sepals obtuse . . 50. /. prostrata

Hk. U
Lip spurless, flowers

minute 51. I , dcpauperata
Hk. f.

Bracts on the pedicels of a few-fld. raceme, rarely at the

forks or o.

§ i6. Glabrous or pubescent annuals; leaves 'alternate^

stipular glcfnds 0 ; sepals 2 or 4 ; dorsal auricle of wings large ;

capsule slender :

—

Sepals 4, outer orbicular, inner shorter
. 52. /. tnanipurensis

Hk. f.
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OBSERVATtONS AND LOCALITIES.

§ I*

I. I. bracteata Coleb.. vide ante, p. i8.

Khasia Hills alt. 2,500-5,000 It.—Also in Sikkim, naturalized?

§ 2.

Z. I. pulclira Hk,f, & 7., vide ante, p. 18.

Khasia Hills, alt. 4,000-5,000 ft.—Also in Sikkim,

3. I. latifl'ora //k,/, r., vide ante, p. 19.

Khasia and Naga Hills, alt. 2,500-4,000 ft,— Also in the Eastern

Himalayat

4. 1 . acuminata Benth.; PL Brit. Ind. i, 462.

Khasia an^ Jyntea Hills, alt. 3,500-5,000 ft.

§ 3.

5. 1 . raccmillosa Wall.; FL Brit. Ind. i. 468.

Khasia Hills, alt. 4,000-5,000 ft.

§ 4.

6. I. Balsamina Linn.; vide ante, p. 7.

Silhet, Cachar, Upper and Lower Burma, at low elevations.—

Also most parts of warm Asia.

§ 5.

7. I. florulenta Hk.f.

;

nov. sp.

Southern Shan States.

8. I* curvipes Hk.f. ; nov, sp.

Southern Shan States, all 4,000 ft.

§ 6 .

9. I. Violeellora Hk.f. ; FL Brit. Ind. i. 457.

Tenasserim
;
Maulmain Hills.

10. 1, Mokimi Hk.f. ; nov. sp.

Upper Burma
;
Kachin Hills.

* § 7‘

II, 1. capillipcsL^^./. ^ T.

Tenasserim
;
Maulmain Hills.

13, I. micromeris Hk.f.; nov. sp.

Tenasserim.
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§ 8 .

13, I. iiomcta Wall. ; FL Brit. Ind. L 472. 1.ljella, Thoms.

, 1. c. 458.

Khasia, Naga and Manipur Hills, alt. 2,000-5,000 ft.

14. I. kliasiana Hk.f.; nov. sp. i. bella, var. major, fl. Brit. Ind
'• 459-

Khasia Hills, alt. 5,000-6,000 ft.

16. 1 . Marianos Reichh./.; nov. sp.

Assam.

16. I. Manilii C. B. Clarke j nov. sp.

Assam.

17. I. aunulifer Hk.f. ; nov. sp.

Naga and Manipur Hills, alt. 3,000-5,500 ft.

18. I. barmanica Hk.f.; pov. sp.

Upper Burma, Hhamo and Kachin Hills.

19. I. Anderson! Hk.f

;

nov. sp.

Shan States
;
Hoetone.

30. I. cnspidifera Hk.f.

;

nov. sp.

Naga Hills, alt. 6,000 ft.

31. I. striolata Hk.f. ; nov. sp.

Khasia Hills, alt. 1,000-5,000 ft.

33.

I. iiigTescens Hk.f; nov. sp

Assam. ^

§ 9. .

'

33. 1. trilobata Cokh., see ante, p. ig.

Assam, Silhet and Cachar, at low elevations.—Also in Sikkim.

34. I. formoga Hk. f.

;

nov. 5p. I. trilobata, partim FI. Bfit^ Ind.

1.451*

Khasia Hills, alt. 4,000*5,500 ft.

35. I. tripetala Roxd.f see ante, p. ig.

Assam, Silhet and Cachar, at low elevations.-^-Also in SikkinLan4

N. £, Bengal.

36. I. radicans Benth.; FI. Brit. Ind. i, 451. I. dalicifolia, Hk. f.

& T. 1. c. 450.

Khasia, Jyntea and Manipur Hills, alt. 2,000-5,000 ft.
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27 . I. stricta C. B. Clarke

;

nov. sp.

Khasia and Manipuff Hills, alt. 750-2,500 ft.

28 . I. Cllilieiisis Linn.; FI, Brit. Ind, i. 444.

Assam, Silhet, Khasia and Manipur, Mandalay and Shan Hills,

alt. 3,000-5,500 ft,'—Also in the Malabar Ghats.

39. I. Ilelferi Hk.f.; nov. sp.

Tenasserim,

30 . I. ^asoiii Hk.f.; nov. sp.

Upper Burma, Mandalay district.

31 . I. Craddockii Hk.f.; nov. sp.

Upper Burma
;
Nahi.

32 . I. oppositifolia Linn.
\

FI. Brit. Ind. i. 448.

Rangoon and Maulmain.—Also in the Western Peninsula aod

Ceylon.

§ 10.

33 . I. tavoyana Bcnth. ; FI, Brit. Ind. i. 468.

Tavoy.

34. I. circieoides Wall.; FI. Brit. Ind. i. 453.

Pegu and Maulmain.

35 . I. peguaiia y* ; nov. sp. I. circaeoides, in part
^

FI. Brit-

Ind. 1. c.

Pegu.

36 . I. raiigooneiisis Hk.f. ; nov. sp.

Pegu
;
Rangoon.

37 . I. Braiidisii Hk.f.

;

nov. sp.

Tenasserim
;
at Thoungyeen.

§ II.

38 . I. lievigata Wall. ; FI. Brit. Ind. 1. 473.

Khasia, Naga and Manipur Hillsj alt. 2,000-5,000 ft,

§ 12.

30 . I. Parishii Hk.f. ; FI. Brit. Ind. i. 456.

Maulmain.

§ * 3 -

40 . I. arguta Hk.f. & T. ; vide ante, p. 22.

Khasia, Nasga and Shan Hills.—Also in Sikkim and China,
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41 . I. Wattii Hk.f,; nov. sp.

Manipur Hills, alt. 3,000-5,000 ft.

4•^. I. psittaciua Hk. /. ; Bot, Mag. t. 7809.

Shan States.

§ 14 -

43. I. .lurpia Ham.y see ante, p. 20.

Khasia Hills, alt. 4,000-5,000 ft.—Also in Nepal and Sikkim.

§ * 5 -

44. I. radiata Hh. /. T.^ vide ante, p. 20.

Khasia Hillsj alt. 4,000-5,000 ft. —Also in Sikkim.

4 5. 1. racemosa DC.^ vide ante, p. 21.

Khasia Hills, alt. 4,000-5,000 ft.—Also in the Eastern and Western

Himalaya.

46 . I paludosa Hk.f. & T. ; FI. Brit. Ind. i. 480.

Khasia Hills, alt. 4,000-6,000 ft.

47. I. aiigustiflora Hk.f.; FI. Brit. Ind. i. 481 in part.

Khasia Hills, alt. 5,000 ft.

48. I. bracteolata Hk. f.

;

nov. sp. 1. angustiflora, in party FI. Brit.

Ind, i, 481.

Khasia Hills, alt. 5,000 ft,

49. I. drepanopliora Hk.f.y vide ante, p. 22.

Khasia, Jyntea, Naga and Kachin Hills, alt. 5,000-5,500 ft.—

Also in Sikkim.

50. 1. prostrata Hk.f.; nov. sp.

Manipur, alt. 5,500 ft.

51. I. depauperata Hk.f.

;

nov. sp.

Khasia Hills, alt. 4,000-5,000 ft.

§ 16.

53. I. manipurensis ///^. /. ; nov. sp.

Manipur,

Undeterminable species I. assamensis. Griff Notuly iv, 459 ; Ic.

PL Asiat t. 529.—Assam, on sandy banks of the Brahmaputra^ near

Dibong Mooka, Griffithy 1836. The description and plate are at

variance and irreconcilable.

G. I, C. P. O.—No. 673 D. B. S. I.- 20-6-I905.--4S0 —P. M. M.
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AN EPITOME OF THE BRITISH INDIAN SPjECIES OF

IMPATIENS.

By 7 , D. Hooker.

FART HI.

!¥.—Species of the Western (Reeean) Peninsula, from Central

India to Travancore.

The collections upon which the following Epitome of the Balsams

of the* Western Peninsula is founded are amongst the earliest formed

in our Indian possessions. Of these the first are those of Koenig, a

Danish physician, who resided in India between 1768 and 1775.

Following him was a body chiefly of missionaries, who formed an

association* for the purpose of investigating the Flora of the Southern

districts of the Madras Presidency during the last decades of the

1 8th century and first of the 19th. Of these, the most active

members were the three botanists, Kleine, Heyne and Rottler.

Specimens of most of their discoveries were deposited in the Museum
of the Honourable East India Company, the duplicates of which

were distributed by Dr. Wallich, and are included in his numerical

list of dried specimens in the East India Company's Museum (1828

et seq.y^ But by far the greatest explorer and exponent of Penin-

sular Indian Botany was Dr. R, Wight, who, arriving in India in 1819,

continued his labours as collector, describer and illustrator of the

Madras Flora till his return to England in 1853. The greater number
of the Balsams here enumerated were known to, and about half of

these figured for the first time by him. Wight was succeeded worthily

by Colonel Beddome, who discovered, chiefly in Travancore, and
published with figures about a dozen species of fmpatigns unknown to

his predecessors. In this elaboration of the Peninsular Balsam^ I

have to record my obligation to Mr. Thurston for the loan of the

species contained 4n the Herbarium of the Madras Museum, forwarded

to me by its Curator C. A. Barber, Esq., M.A., F.L.S., Government

• For details respecting the early botanical coUecttons in the Peninsula, sec
Preface, p. xi, of Wight and Arnott's “ Prodromus Florae Peninsulae Indise
Orientails **.

C
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Botanist. This Herbarium is very rich in beautifully preserved

specimens of almost all the Southern Peninsular species, and includes

several not previously described, together with a fine collection of

coloured drawings of many. Lastly, I have been entrusted with the

loan of the Balsams collected by Mr. W. A. Talbot, F.L.S.-, of the

Bombay Forest Department, consisting of well-preserved specimens

amongst which those from the Baba Budan Hills, the scene of the

labours of the early missionaries are of special interest.

With, the exception of /. Balsamina, which inhabits hilly districts

all over the Peninsula, the genus is confined to the Western Ghats and

to the mountains of Madura and Tinnevelli in the extreme south,

and diminishes in number of species passing from south to north. No
fewer than 24 species are endemic south of Lat. 8° S. Of the northern

limit of the genus in the range there is no evidence. Probably no

endemic species is found north of Mahableshwar in Lat. 18*^ N. From
the Nilgiri Hills to Cape Comorin 54 species have been described

;
of

which only 12 inhabit the Bombay Ghats, together with 5 that are

endemic in that Presidency, collected by Messrs. Gibson, Law, Stocks,

and Talbot.

In respect of sectional characters the Peninsular Balsams are in

marked contrast tc the Himalayan and Burmese. Of the two main

groups of the genus, the short capsuled and long capstded, not one of

the latter, is to be found in the Ghats. Two of the sections, § Scapt-

gerae and § Epiphyticas are (with the exception of one species of the

first being found also in Ceylon) confined to the Peninsula, in which

there is no representative of the East Himalayan § 9, (
— Burmese § 16,)

with bracts on (not at the base of) the pedicels of the flowers, nor

is there of the Eastern Himalayan § 7 (=:Burmese §15) with small

racemose long-spurred flowers. Of species common to Noribern ot

Eastern India there are but three in the Peninsula, /. Balsamina

chinensis^ and oppositifolia. Seven Peninsular species are found

in Ceylon /. acaulis^ chinensisy oppositifolia^ Balsamina^ flaccid

Hensloviana and grandis.

Of species that may be regarded as abnormal in character there

are the first two sections mentioned above, [Scapigeras and

Epiphyticas\ and seven species belonging to three sections with

the dorsal auricle of the wings produced into the spur of the lip,

/. Denisonii^ BarheraSy Lawsoniy ligulata, GoUghtiy viscida and

omissa. It is remarkable that of the 61 Peninsular species, not one

has the two additional lateral sepals which so frequently occur in both

Western and Eastern Himalayan and in Burmese species.

The extraordinary evolution into varieties of /. Balsamina in the

Western Ghats especially, is a remarkable feature of that species,
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which in the south-west of the Peninsula finds its maximum of develop-

ment. Its various forms which I have endeavoured to distinguish in

this Epitome, (see appendix, p. 49) require careful study in a living state^

as do most of the species of § i and 2, my diagnoses of which from

dried specimens and figures do not satisfy me.

Kc)/ to the species,

§ I. Scapigerae.— tuberous ; leaves all radical ; scape

radical; flowers racemose; seeds very minute
^

clothed

with spiral hairs.

Lip with a very long incurved spur :•

—

Wings 2-lobed . . . I. /. acaulis^ Arn,

Wings 3-lobed , • . 2, /. scapiflora^ Heyne*

Lip with a short spur, wings in all

3-lobed

Dorsal auricle of wings obscure

or o—
Spur of lip incurved, tip inflated 3. /. Beddomei^ Hk. f.

Spur of lip incurved cylindric . 4. /. Levingei,

Gamble.
Spur of lip straight, standard

entire • . • . . 5. /. modesta
^
Wt.

Spur of lip short, standard cre-

nate . , . . . 6. /, crenata, Bedd,

Dorsal auricle of wings produced

into the spur of the lip.

Dorsal auricle long slender :

—

Tall, spur of lip elongate . 7. /. Denisonii, Bedd.

Dwarf, spur of lip short , 8. /. Barberi, Hk. f.

Dorsal auricle short spiniform . 9, /. LqwsOni, Hk. f.

Lip spurless :

—

Lobes of wings oblong, tips

rounded • • • . 10. /. Stocksiif Hk. f. &
T.

Median and distal lobes of wings

subulate' • • . ,11./. orchioides, Bedd.

§ 2. Epiphyticae.

—

Perennial, succulent, epiphytic herbs with simple

or sparingly branched, very short, often annulate or articulate

stems ; leaves alternate^ usually fascicled at the ends of the

c 2
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branches ; flowers on simple or branching fewfld peduncles ;

wings very short, thick, almost concealed in the mouth of the

lip and concave standards

The species of this section are not satisfactorily delimited and

cannot be from herbarium specimens. In a collection of drawingsof

plants of this section lent to me by the authorities of Madras Museum
there are three of this section which 1 fail to identify.

Lip scarlet :

—

Sepals small elliptic green,

standard and wings yellow . 12. /. Jerdoniae, Wt.

Sepals large obiong pendulous

scarlet, standard green, wings

purple . . . . 13. A auriculata,V^i,

Sepals linear green, standard

green dorsally broadly winged 14. I, parasitica,'Btdd»

. Lip green, sepals linear-oblong,

flowers all green [ex Wt.] . . 15. A viridiflora, Wt.

§ 2,. Annual herbs ; leaves opposite ; flowers pedicelled, solitary

binate or fascicled in the axils of the leaves {peduncle 0),

ehracteate or minutely bracteate at the base ; sepals

elongate, linear, rarely ovate or lanceolate ; seeds naked,

usually globose, black, polished, glabrous.

Leaves often whorled
;

sepals ovate and seeds hairy in

A Gardneriana ; sepals ovate-lanceolate in A concinna. Traces of

a suppressed peduncle and of bracts at the base of the pedicels

occur in some species.

Sepals linear or linear-lanceolate
;
seeds black and shining.

Spur of lip slender, longer than the wings (or shorter or o in

var. of /. diversifolia).

Stem stiff usually simple, leaves

broad or narrow coriaceous

serrate • . . . 16. A chinensis, L.

Stem flaccid usually branched,

leaves broad or narrow sub-

entire . . . • . 17. A diversifolia, Wt.

Stem slender, basal lobe of

wings o, dorsal auricle filiform 18. A ligulata, Bedd,

Stem slender flaccid, wings

long stipitate, basal lobe minute

or o, dorsal auricle o . . 19.
* Kleinii, W. & A.
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Stem slender flaccid, wings

shortly stipitate, basal lobe

small, dorsal auricle decurved 20. /. tenella^ Heyne.

Spur of lip very short or o.

Lip scaphiform or cymbiform

Flowers very small, spur of lip

very minute or o . , 21. inconspicua,

Benth.

Flowers medium-sized yellow,

standard winged, spur of lip

minute or o . , .22. I. Hk. f. & T.

Lip saccate, spur of lip very short

Glabrous, flowers very small,

lip shortly saccate . , 23. I, oppositifolia^ L,

More or less/ pubescent, flowers

medium-sized, lip deeply sac-

cate» • . . . . 24, 1 . towentosa, Heyne.

** Sepals ovate or ovate-lanceolate ; seeds various.

Leaves opposit^, spur of lip very

short, seeds glabrous.

Leaves 2-5 in. long , . 25. /. Dahellti,

Hk.f. &T.
Leaves in. long , , . 26. /. concinna^ Hk. L

Leaves opposite and whorled, seeds

hairy , . . . 27. /, Gardneriana.
Wt.

§4. Microsepala^.

—

Shrubs and herbs ; leaves opposite^ alternate

and rarely whorled; flowers pedicelled\ pedicels solitary^

binate or fascicled in the axils oj the leaves {peduncle 0) ;

sepals sm^all or minute ; seeds smooth^ rugqse or papillose.

* Leaves opposite alternate and whorled on the same plant, seeds

obovoid rugose or papillose.

Shrubs, basal lobe of wings smaller than the distal, spur of

lip short incurved.

Leaves 1-2 in. long, petiole short 28. /. Leschenaultii^

Wall.

Leaves 2-4 in, long, petiole long 29. /. latifolia, Linn.

Shrubs, basal lobe of wings equalling or larger than the distal,

Stein and branches glaucous,

costa of leaf hairy beneath,

spur of lip stout , . . 30. f. cuspidata



42 INDIAN

Stem and branches green, leaves

glabrous beneath, spur of lip

slender . . . 31. /. fiorihunda^ Wt.
Herb, annual, lobes of wings sub-

equal, spur of lip very slender 32. /. lucida^ Heyne.

** Leaves all alternate.

Flowers minute; flaccid annuals.

Leaves ovate, spur of lip o 33. 1
.
pendtila, Heyne.

Leaves lanceolate, spur of lip

short . . . . . 34. /. mysorensis, Roth.

Flowers large or medium-sized, smaller in I. dasyspevfna and

Ta Iboti.

Capsule pilose or tomentose.

Lip spurred^ seeds globose

smooth . .
• 35- Balsamina^ L.

Lip spurless, seeds minute

granulate . . 36. /. scabriuscula^

Heyne.

Capsule glabrous, seeds glabrous or papillose, spur of lip

long.

Seeds small minutely papillose

—

Spur of lip i-ij in. . . 37. /. flaccida, Am.
Spur of lip i in. . . 38. J. dasysperma^ Wt.

Seeds larger rugose glabrous.

Flowers large . . . 39. /. pulcherrima^
Dalz.

Flowers small . . . 40. /. Talboti^ Hk. f.

§ 5. Tomentosse.—

;

leaves alternate^ hairy on both sur~

faces ; flowers pedicelledy pedicels solitary in the axils of

the leaves {peduncle 0)^ ebracteate ; standard and lip

tomentose.

The two species here brought together do not appear to be allied

to one another or to any other species.

Flowers small, wings short . 41. /. Munronit,’Wi,

Flowers very large, wings large 42. /. Hensloviana^
Am.

§6. Subumbellatae.— or shrubs; leaves opposite or alter-

nate, rarely whorled ; flowers umbellate or in very con-

tracted racemes terminating a long axillary peduncle

pedicels bracteate at the base.
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The inflorescence of /. grandis is sometimes reduced to a single-

flowered peduncle with a median bract indicating the insertion of the

pedicel.

* Shrubs or large branching herbs
;

leaves alternate, or opposite

and alternate in I. vcrticill ata.

Sepals orbicular ovate or oblong J | in. long, leaves

alternate.

Spur longer than the limb of the

lip.

Flowers very large, sepals

oblong acute, lip with spur

tubiform . . . , 43. /. grandiSy Heyne.

Flowers medium-sized, sepals

orbicular cuspidate, bracts

slender . . . • 44. /. fruticosay DC.

Flowers medium-sized, sepals

ovate acuminate, bracts

ovate .... 45. /. visciday Wt.

Spur shorter than the limb of

the lip or o.

Sepals ovate aristately accumi-

nate, spur of lip in. long

or o . . . . 46. /. campanulata,

Wt.

Sepals oblong acute, spur of

lip in. long .
• 47* disotisy Hk. f.

Sepals linear, leaves opposite and

whorled spur long slender . 48. I. verticillatay Wt.

Annual herbs.

Leaves all opposite.—Species all want careful revision.

Dorsal auricle of wings filiform enclosed in the spur of the

lip except in var. of /. emissa, peduncle many-fld.

Leaves ovate petioled, 1-2 in. long.

Spur of lip shorter or longer

than the wings, not inflated 49. /. G ghii, Wt.

Spur of lip longer than the wings,

inflated . . . . 50. /. viscosay Bedd,

Leaves oblong or elliptic susses-

sile i-i in. long . -Si* omtssay Hk. L
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Dorsal auricle of wings minute,

peduncle i-fld.

Leaves in. long subsessile . 52. /. parvifolia,

Bedd.
Leaves all alternate, see also /. Tangachee in § 7,

Leaves scattered on the stem and

branches

Spur of lip long slender . 53. /. cordata^'Wt,

Spur of lip short stout . , 54. /, uncinata^V^t,

Spur of lip o . . . 55. /. eleganSy Bedd.

Leaves rosulate at the top of the

simple stem ;

—

Spur of lip long slender , 56. /. umhellatay
Heyne.

Spur of lip short stout • , 57. /. travancorica,

Bedd.

§ 7. Racemosae.—Shrubs ; leaves alternate ; flowers in elongate

peduncled axillary racemes
;
pedicels bracteate at the base ;

sepals orbicular or broadly oblong; lip spurred; seeds

various.

^ Leaves long“petioled ovate

Distal lobe of wings stipitate with

a minute basal lobe at the base

of the stipes . , . . 58. /. maculatay Wt.

Distal lobe of wings sessile on the

basal

Lip tubiform incurved throughout

its length , . , . 59. /. phaeniceay Bedd.

Lip cymbiform or infundibular,

fipur short incurved . . 60. /. Wightiana^
Bedd.

Leaves subsessile lanceolate * , 61. /. Tangachee^

Bedd.

OBSERVATIOl^S AXD LOCALITIES.

§ I.

1. I, acaulis, Am. ; FI. Brit. Ind. i. 443.

Western Ghats
;
from the Konkan to Travancore, ascending to

7,000 ft. in the Nilgiris, etc. Also in Ceylon.

3, I. scapiflora, Heyne; FI, Brit, Ind. i. 443. L verrucosa, Bedd.

j. rivaiis, Wight. FI. Brit, Jnd. i. 444.

Western Ghats
;
from S, Kanara to Travancore, alt, 6,000-8,000 ft.
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3. I. Beddomei, Hk, f, ; FI. Brit, Ind. i. 442.

Western Ghats
;
from t^e Konkan to the Nilgiri Hills, alt. 6,000-

8,000 ft.

4. 1. Levingei, Gamble ; n. sp.

Western Ghats, Nilgiri Hills, alt. 6,coo ft.

fit I. modesta, Wight ; FI. Brit, Ind, i. 442.

Western Ghats
;
Nilgiri Hills, alt. 6,000 ft.

;
Sivagiri Hills.

6. I. crenatai Bedd ; Fi. Brit, Ind. i. 442. I. Akka, Bedd,

S. Western *Ghats
;
Travancore, alt. 5,000-8,000 ft.

7. I. Benisonii, Bedd. ; FI, Brit, Ind, i. 444.

Western Ghats
;
Nilgiri Hills, alt. 3,500-5,000 ft.

a I. Barberi, Hk.f.; n. sp.

Western Ghats
;
Mysore State at Cadamany.

a I. Lawsoni, Hk.f.; n. sp.

Western Ghats; I^ilgiri Hills.

• 10. I. Stocksii, Hk.f. dr Thoms, ; FI, Brit. Ind, i. 442,

Western Ghats; Konkan and Kanara.

11. I. orehioides. Bedd, ; FI. Brit, Ind. i. 443.

Western Ghats; Nilgiri Hills, alt. 8,000 ft.

§ 2.

13. I. Jerdoniee, Wight; Fl. Brit. Ind. i. 460, excl, I. parasitica,

Bedd.

Western Ghats
;
Nilgiri Hills, alt. 3,000-5,000 ft.

; Anamalai Hills,

alt. 7,000 ft.

13. 1. auriculata, Wight ; Fl. Brit. Ind. i. 460.

S. Western Ghats; Sivagiri Hills, Travancore, alt* 5,coo ft.

14. 1. parasitica, Bedd,; I. Jerdoniae, var, parasitica, Fl. Brit. Ind.

\. 460.

S. Western Ghats; Anamalai Hills, Travancore, alt. 5,000-7,000

ft.

15. I. viridiflora, Wight ; Fl, Brit, Ind, i. 460.

S. Western Ghats
;
Sivagiri Hills, alt. 5,000 ft.
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§ 3*

16. f. Chiliensis, Linn, ; FL Brit. Ind. i. 444. See ante p. 28.

Western Ghats, from the Konkan to Travancore, ascending to

8,000 ft. in the Nilgiri Hills. Also in Burma and China.

17. I. diversi folia, Wight.; FL Brit. Ind. i. 446.

Western Ghats; from the Konkan to Travancore, ascending in

the Nilgiri Hills to 6,000 ft.

18. I. lisculata, Bedd.; FL Brit. Ind. i. 446.

S. Western Ghats
;
Travancore, alt. 1,000-8,000 ft.

19. I. Rieiilii, Wight &* Arn. ; PL Brit. Ind. i. 445.

Western Ghats
;
from the Konkan to Travancore, alt. 3,000-6,000

ft.

50, I, tenella, Heyne; FL Brit. Ind. i. i^^i^excL I. rosmarinifolia,

Retz.

Western Ghats; Nilgiri Hills, alt. 6,000 ft.

51. I. iiiconspicua, Benth. ; PI. Brit. Ind. i. 447. 1. rosmarinifolia,

Wight Ic. non Retz.

Western Ghats
;
from the Konkan to Travancore, ascending to

8,000 ft

SS. I, lawii, Hk.f. Thoms.; FL Brit. Ind. i. 448.

Western Ghats; the Konkan and Kanara,

53. L ©ppositifolia, Lijin.; FL Brit. /«<£/. i, 448. I. rosmarinifolia,

Retz., non Wight, See p. 34.

Western Ghats, from the Konkan to Travancore and Trichino-

poli. Also in Ceylon and Burma.

54. I. tomentoaa, Heyne ; FL Brit. Ind. i. 449.

Western Ghats
;
from the Southern Konkan? to Travancore, alt.

5,000-8,000 ft.

55. I. Halzellil, Hk. f. & Thoms.; Ft. Brit. Ind, i. 449.

Western Ghats
;
the Konkan alt. ?

26. I. Hk.f.; PI. Brit. Ind,\.

Western Ghats ;
loc, ?

27. I. liiardB4*riaiia, Wight Ic : FL Brit, ind. i. 445. 1. setosa, Hk.

f. Lt Thoms. ; Ft. Brit. Ind. l.c.

Western Ghats
;
Nilgiri Hills, alt. 1,500-5,000 ft.

§ 4.

28. I. l/eschenanUi!, Wall.; FI. Brit. Ind. i. 450.

Western Ghats’; Nilgiri and Palni Hills, alt. 7,000-8,000 ft.
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I. latifoliat Linn, ; FL Brit, Ind. i. 450, excL I. cuspidata, W,

A.

Western Ghats
;
from the Konkan to the Paini Hills, ascending to

8,000 ft.

80. I. Clispidatay Wi^ht

;

I. latifolia in party FI. Brit. Ind, i. 450.

Western Ghats; Nilgiri Hills, alt. 5,000-7,000 ft.

81 . I. fioriblinda, Wight

;

I. flaccida in party FI. Brit. Ind. i. 456.

Western Ghats; from the Nilgiri Hills, alt. 6,000-7,000 ft., to

Travancore.

33. I. Iiicida, Heyne ; FI. Brit. Ind. i. excl. syn. I latifolia.

Western Ghats
;
South Kanara and Travancore.

38 . I. pendiila, Heyne ; FI. Brit. Ind, i. 455.

Western Ghats
;
South Kanara.

84 I. mysoren^is, Roth ; FI. Brit, Ind, i. 456.

Western Ghats
;
Mysore,

35 . 1 . Balsaniilia, Linn.; FI, Brit, Ind. i. 453. See also pp. 7, 19,

32, and appendix to this Part of the Epitome.

Throughout the Deccan Peninsula in hilly districts—All Eastern

India, China and Malaya. The Peninsular forms of this species

present such great differences that in an appendix, p, 49 to this Part

of the Epitome I have attempted to discriminate the most remarkable

of them, premising that I have no confidence in the stability of their

characters.

36 I. scabriiiscnla, Heyne ; FL Brit. Ind, i. 454.

Western Ghats; from S. Konkan to the Nilgiri Hills, alt. 6,000 ft.

87 . I. Ilaccida, Am.; FL Brit. Ind, i. 457, exci. Bot. Mag. t. 5,625,

etc.

S. Western Ghats; Travancore. Also in Ceylon,

88. 1 , dasyspi^nua, Wight ; FL Brit. Ind. i. 457.
S. Western Ghats

;
Travancore.

39 . I. pulclierrima, Dale. ; FL Brit, Ind. !. 458.

Western Ghats of the Konkan and Mysore,

40. 1 . Talboti, Hk. f. n. sp.

Western Ghats
;
Devimona Ghat, N. Kanara, ait. 2,000 ft.

§ 5 -

41 . I. Bonronii, Wight ; FI. Brit. Ind. i. 456.

Western Ghats; Nilgiri Hills, alt. 5,000-6,500 ft.
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48. I. flensloviana, Am, ; FI, Brit. Ind, i. 458.
S. Western Ghats; Travancore and Tinnevelli Hills, alt. a,ooo-

7.000 ft. Also in Ceylon.

i 6.

48 , I, g^randis, Heyne ; FI, Brit, Ind, i. 463. I. Hookeriana, Arn. ;

FI, Brit, Ind, I. c.

S. Western Ghats; Travancore and Sivagiri Hills, alt. 6,000 ft.

Also in Ceylon.

44, I, frnticosa, DC, ; FI, Brit, Ind, i. 459.

Western Ghats
;
from the Nilgiri Hills to Travancore, alt

5,000-6,000 ft.

45. F, Tiscida^ Wight ; FI, Brit, Ind, i. 462.

S. W'estern Ghats
;
Madura, Palni Hills, alt. 5,000-7,000 ft,

44. I. campaimlata, Wight ; FI, Brit, Ind, i. 463.

Western Ghats; from the Nilgiri to the Palni and Anamalai

Hills, alt. 6,000-7,000 ft.

47, I, disotis, Hk.f, n. sp.

S. Western Ghats of Travancore and Tinnevelli Hills, alt.

4.000 ft.

48, I. rerticillata, Wight ; FI, Brit. Ind, i- 452.

Western Ghats
;
Cochin to Travancore, alt. 3,000 ft.

49, I. Goughii, Wight ; FI, Brit. Ind, i. 452. 1. anamallaiensis and

I. pulniensis, Bedd,

Western Ghats
;
from the Nilgiri Hills to Travancore, alt. 5,900.

8.000 ft.

60, li viscosa, Bedd. ; FI, Brit, Ind. u 453. I. Ballardi, Bedd,

S. Western Ghats
;
Travancore Hills, alt. 3,600-7,000 ft.

61 , I. omissa, Hk,/. n. sp.

S. Western Ghats; Travancore and Madura Hills, alt, 6,000,

7.000 ft.

6S. I. parvifolia, Bedd,; FI, Brit. Ind. i. 453.

S. Western Ghats; Travancore and Anamalai Hills, alt. 8,000 ft.

68. I. cordata, Wight ; FI, Brit, Ind, i. 442. I. leptura, Hk,f,; P
Brit, Ind, i. 467.

S. Western Ghats ;
Travancore, Anamalai and Sivagiri Hills, alt,

5,500 ft-

64. I. uncinata, Wight ; FI, Brit, Ind, i. 465.

S. Western Ghats; Travancore Hills,
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55. I. elef^aias, Bedd. ; FL Brit. Ind. i. 465*

Western Ghats ;
Anamalai and Travancore Hills, alt. 3,500-

5,000 ft.

55. L nmbellata, Heyne; PL Brit, Ind, i. 461.

S. Western Ghats; Travancore Hills, alt. 1,000-4,000 ft.

57. I. travaneorica, Bedd. ; FL Brit. Ind. i. 464.

S. Western Ghats
;
Travancore Hills, ait. 4,000-5,000 ft.

§ 7*

58. I. macnlata, Wight; FL Brit. Ind. i. 465.

S. Western Ghats; Sivagiri Hills, Travancore, alt. 4,000-7,000 ft.

59. I. phoenicea, Bedd, ; FL Brit. Ind, i. 466.

S. Western Ghats ; Palni Hills, Tinnevelli, alt. 6,000-7,000 ft.

60. I. WIghtiana, Bedd.; FL Brit. Ind. i. 467.

S. Western Ghats; Anamalai Hills, Travancore, alt. 4,500-5,000 ft.

61 . I. Tangachee, Bedd ; FL Brit. Ind, i. 467.

S, Western Ghats; Anamalai Hills, Travancore, alt. 5,000-7,000 ft.

APPENDIX.

An attempt to diagnose the principal Peninsularforms <?/“ Impatiens

Balsamina, Linn, see p, 47.

A. Leaves usually crowded, 3-8 in. long.

I. Balsamina proper ; leaves lanceolate or oblanceolatc ; flowers subsolitary,

spur of lip much longer than the limb: 1. Balsamina, var vulgaris,
w. & A. ; FI, Brit. Ind., i. 454. 1. cornuta, Linn. I. coccinea, Sims.--
Widely distributed in tropical E. Asia.

var. longifolia, W. & A. ; leaves shorter linear-lanceolate, flowers usually

fascicled smaller, fruiting pedicels short usually decurved, spur of lip

slender, capsule small few-seeded. I. longifolia, Nilgiri Hills,

Madura.

vrtr. rosea, Hk.f.; FI. Brit. Ind. i. 454; leaves linear-lanceolate, pedicels

3-3-nate, flowers rather large, spur of lip shorter than the limb, strongly
incurved. 1. rosea, Lindl. I. Balsamina, var. brevicalcarata ; T, Cooke.
Mahableshwar Hills

;
Godavery district at Samulcotta.—Also in Hima-

laya.

B. Leaves scattered, gradually smaller upwards, uppermost often brateiform,
petiole of lower very slender, inflorescence pseudo-racemose, pedicels
solitary or 2-nate very slender.

var. gracilirma, hk. /.; leaves 2-3 in. long ovate, flowers small, dorsal spur
of standard large membranous, spur of lip very slender, capsule small
minutely pubescent, seeds large.—Cuddapa district, ait 3,000 ft.
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var. racemifera, Hk.f.; leaves 3-4 in. lanceolate or linear-lanceolale rather

thick, flowers rather large, standard narrowly winged dorsally shortly

spurred, spur of lip long slender, capsule pubescent, seeds small.—Travan-

core ;
Palni and Anamalai Hills

C. Leaves scattered distant ovate or ovate-lanceolate, lower petioles long

slender, pedicels solitary or binate very slender, flowers rather small,

standard stoutly spurred dorsally, spur of lip very slender, capsule small

gibbously ovoid acute, its tomentum caducous.

var. parusnathica, Hk. f.—Chota Nagpur, on Parusnath, alt. 4,000 ft. ;

Godavery gorges; Hazaribagh, alt. 1,500 ft. (leaves smaller, pedicels

shorter).

D. Leaves crowded narrowly linear, subspinolously serrulate, stiff and black

when dry.

var. linearifolia, Hk.f.; stem robust or slender, leaves 2-3 in. long nerves

obscure, pedicels usually solitary, spur of lip long slender, seeds small.—

Nilgiri, Palni and Anamalai Hills, aJt. 5,000 ft.

E. Leaves very small 1-2 in. long, pedicels solitary or binate short.

var. micrantha, Hk. f. ; FI. Brit. Ind. i. 454 ;
stem short fasligiately branched,

leaves ovate oblong or obovate faintly crenulate, flowers small, sepals

very minute, spur of lip long slender, seeds very small in. diam.

—

South Kanara and Kurg.

var. macrantha, Hk. f. ; FI. Brit. Ind. i. 454 ;
stem short simple very slender,

leaves few subsessile ovate to ovate-lanceolate serrulate, flowers i in. broad,

sepals very minute with a stout terminal cusp or awn, standard^ oblately

obcordate, spur of lip short slender incurved.—Mysore. Probably a

starved form.

var. arcuata, Hk. f. ; FI. Brit. Ind. i. 454 ;
dwarf, stem decumbent or ascending,

leaves ovate-lanceolate or linear-oblong subsessile, flowers smaller, sepals

aristately acuminate, standard orbicular dorsal spur subterminal, spur of

lip short stout incurved, capsule small, seeds few small. I. arcuata Benth.

Wight & Arn.— Mysore, the Wynaad, Bangalore.

var. agrestis, Hk- f. ; stem stoat much branched leafy, leaves small subsessile

ovate obtuse thick, flowers small, sepals very minute obtuse, standard

orbicular, spur of lip stout incurved.—Abundant colouring ploughed fields

in the Satara district; eaten by animals. Probably varies greatly from

above description of single specimen.

V.—Species of CeySoii,

The Ceylonese species of Impatiens are so well described by

Mr, Trimen in his “ Handbook of the Flora of Ceyldn ” (i. 200) pub-

lished in 1893, that little remains to be added to his descriptions for the

purpose of identification. Having, however, examined critically the

materials in the Kew Herbarium, I venture to propose for a Key to

species a rather more natural arrangement than that followed in the
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Handbook, to restore the /. hipartita^ of Wight and Arnott, which in

that work is (following ThwaiteSj referred as a variety to the Malabar
/. cuspidata, W. & A. and in the Flora of British India to 1

. Jlaccida,

Am. Also I have, following Beddome, referred /. Hookeriana
Am., to the Malabar /. grandis,^ Heyne.

All the Ceylon Balsams, 21 in number, like those of Malabar and of

the Malayan Peninsula, belong to the division of the genus with short

capsules turgid in the middle
;

fifteen are endemic, but for the most
part allied to Malabar congeners

;
to which latter region the remain-

ing six belong, namely, I. acaulis^ oppositifolia, Bahamina, Henslo*
viana, flaccida and grandis, of which /. oppositifolia- is also found in

Burma, and /. Bahamina is widely distributed over various warm
parts of India and Eastern Asia. Except /. acaulis^ no Ceylon
species presents any abnormal character, such as the 4 sepals of

various Himalayan and Burman species, or the filiform development
of the dorsal auricle of the wings descending into the spur of the lip,

which occurs in species of the E, and W. Himalayan regions, Burma
and Malabar,

Key to the Ceylon species.

§1, Leaves and scapes radical from a

tuberous rootstock
;

flowers race-

med
;

bracts persistent
; sepals

small; seeds minute, clothed with

spiral hairs . . . , i. /. acaulis^ Arn.

§2. Leaves all opposite ;
flowers 1-3-nate

on axillary ebracteate pedicels
;

sepals linear
;
seeds orbicular, glab-

rous, shining, black . . * 2. /. oppositifolia, Linn.

§3. Leaves all alternate
;

flowers on

axillary pedicels
;

seeds glabrous

except in /. macrophylla

* I. bipartita, Arn, in Hook. Comp. Bot. Ma^. i. 322 ; Walp, Rep. Vol. i. 468.

I. latifolia, Linn., var. bipartita^ Hk, f. & Thoms, in Journ. Linn. Soc. Bot.
iv, 124.

I. flaccida,v4r«. in part ; FI. Brit. Ind. i. 457.

I. cuspidate, -yan bipartita, Th'oi. Enumf p. 14; Trim. Handh. i, 203 excl
S^tt. Bot. Mag. t. 5625.

I. serrata, Mooti., Cat. 18 P ex. Trim 1 . c.

Differs from I. cuspidata, Wt. and Arn. of Malabar in wanting the glaucous
waxy covering of stem and branches and in the glabrous costa of the leaves
beneath.
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Capsule tomentose or pilose:

Annual :
—

Leaves linear or oblong-

lanceolate . . , 3. /. Balsamina^ Linn.

Leaves ovate, stem erect • 4. /. truncata^ Thw.

Leaves ovate or orbicular,

stemjcreeping . . 5. /. repens, Moon.

Perennial

Flowers large, spur of lip

very long • . . 6. /. Hensloviana^ Arn.

Capsule glabrous

:

Seeds glabrous

:

Lobes of wings very unequal

:

Fruticose, sepals lanceo-

late . . . . 7. /. bipartita^ Arn.

Annual, sepals minute , Lglandulifera^Pavk^

Lobes of wings subequal

:

Flowers large, standard

2-lobed :

Lip saccate, spur long 9. /. flaccida, Arn.

Flowers small, standard

obcordate :

Lip cymbiform, spur

long or short , i^. /, leptopoda, Arn.

Capsule lanate with simple (not

spiral) hairs :

Stem very stout annual,

leaves large, wings minute,

spur of lip didymous • ii. /. macrophylla^.

Gardn.

§4. Leaves alternate; flowers racemose

or subumbellate

Seeds glabrous:

Bracts caducous :

Suffruticose ; flowers few,

very large, spur very .long 12. /. grandis, Heyne.
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Bracts persistent

:

Perennials, flowers racemose

:

Lip very small, spur very

slender . . 13, /. elongata^ Arn.

Lip deeply saccate, spur

very short. . . 14 /. Walkeri, Hook.

Annuals, stem simple :

Lip infundibular, tip of

spur involute . . I. cornigera^ Am,
Lip with spur tubiform . i6. /, Arnotiii, Thw.

Seeds covered with long spiral

hairs

:

Spur long, slende£ :

Stem simple, leaves few, lip

saccate . . . . 17. 1 hw
Stem branching, leaves many,

lip cymbiform, spur long

or short . . ,18. I. suhcordata^ Avt\,
Spur very short (see also

/. subcordata)^ stem simple.

Leaves narrow^ spur short

inflated :

—

Lip cymbiform, leaves

subverticillate , . 19. /. leucantha, Thw.
Lip cupular, leaves

crowded
. , 20. /. linearis^ Arn.

Leaves broad scattered,

lip scaphiform
. 21. A apf^endiculata,

Arn.

Tl.—Speeias of the Malay Peninsala south of Burma.

The paucity of species in the above region is a most remarkable

feature in the phytogeography of Indian Balsams, only 7

having been discovered in it ; a strange contrast to Burma north

of it where Balsams abound. This limitation .is emphasized by the

fact that not a single species is common to these two regions. The
features and natural history of the 300 miles of country intervening

between Southern Burma and the province of Wellesley in the Malay

States being unknown, it is impossible to conjecture where this break

D
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in the continuity of the genus is situated, nor whether it is abrupt

or gradual.

The Malayan States Balsams are all endemic, and all belong to

the division of the genus with short capsules turgid in the middle.

Two only are related to Burmese, namely, /. Griffitkii, to the widely

distributed /. chinensis, and /. macrosepala to /. Parishii, /. mira-‘

bi/is, the most anomalous of the whole genus in the prodigious bulk

of its stem and in its branching raceme, has been found on only one

islet of the Langkwani group on the coast of the Wellesley Province,

growing upon knife-edged limestone rocks. I. Balsamina which

inhabits all other parts of warmer India, is not found in the Malay

States except in cultivation. It is regrettable that materials are

wanting for describing the Balsams of the botanically rich island of

Pendng. There are in the Kew Herbarium sketches or fragments of

several, but these are insufficient for identification They appear to

differ from any of the described State's species, as might be expected

from the fact of Penang being of granitic formation, and all the

State's ones except /. Griffithii (which inhabits swampy land at a

considerable elevation) being confined to limestone.

Sumatra is much richer in Balsams than are the Malay States.

Its species are almost without exception endemic.

The collectors in the Malay States w’ho have contributed materials

or the following sketch of its Balsams, are primarily the late Mr. Curtis,

Director of the Botanical Gardens and Forest Department of Penang
;

Griffith, Maingay, L» Wray, Father Scortechini, a collector sent to

Perak by Sir G. King, and Mr. Ridley-. Director of Uie Botanic

Gardens of Singapore.

Key to the species,

(All belong to the series with short capsules turgid in the middle.)

Inflorescence racemose or panicled,

pedicels bracteate at the base

Stem enormously stout, sepals 2, spur

short , . . . . I. /. mirabilis, Hk. f.

Inflorescence of axillary pedicelled flowers, pedicels cbracteate

or bracteate at the base only.

Sepals 2 :

Lower leaves opposite or very rarely

alternate, upper usually 3-5-nately

whorled, spur of lip very long :

Stem simple, leaves very narrow 2. /. Grifflthii, Hk. f.

&T.
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Stem branching •

Leaves broadly ovate, very

membranous, standard obcor-

date . . . . 3. /. Curtisii, Hk. f.

Leaves ovate-lanceolate thick,

standard orbicular . . 4. /. Wrayii^W\C f

Leaves all alternate, spur ot Hp very

short

:

Leaves broadly ovate, sepals

shorter than the lip, spur of lip

incurved , « . • 5- L Ridleyi^ Hk.f.

Leaves ovate—lanceolate, sepals

very larger overlapping the lip,

spur a dxdymous boss . * 6. I . niacrosepala^

Hk. f.

Sepals 4, outer broadly oblong, inner

narrow :— -

Stem simple naked below, spur of

lip short stout incurved . . 7. L Scortechimti\i\<.A.

DBSEEVATIOM Am LOCAOllES.

1, L mirabiiis, Hk.f. Bot. Mag. t. 7195 ;
King in Journ. Beng. As.

.Soc. Ixii, n (1895) 203 ;
Kew Bulletin, 1892, p. 187.

Langkwani Isld,^ Straits of Malacca, 6^*20 N. on sharp pointed

lime-stone rocks, C. Curtis^ No, 1678.

By far the most remarkable species of the genus, forming a branch-

ing stem 5 ft. Ipgh and 22 in. in diameter at- the base, with

deciduous leaves 6» 10 in. long, and a raceme branched at the base,

hence paniculate.

I. Hk.f. Thoms, in Journ. Linn. Soc. Bot. vi (i860),

120; FI. Brit. Ind. i. 4451 King in Journ. Beng. As. Soc.

Ixii, II (1893) 203.

Malayan Peninsula; Mt. Ophir, alt. 3,000-5,000 ft. Griffith, etc.

Kedah Peak, Gunong Ledang, Gunong Mering, Ridley.

A near ally of the Indian and Chinese /. cdiinensis, to which some
specimens collected by Griffith were erroneously referred in FI. Brit.

Ind. The leaves are very rarely ovate.

3 . I. Ciirtisii, Hook. f. n. sp.

Malay Peninsula
;

Perak, Maxwell hill, L. Wray Jn. n. 672 ;
alt.
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4,000 it., Curtis, n, 1348; Scortechini n. A,\ 2 a, 1444; Lafut, A'jw/x

collector n. 6397 ;
Gunding Hija, Ridley.

4. I. Wrayi, Hk. /. ; n. sp.

Malay Peninsula
;
Perak, upper part of the Padang valley, on

rocks in the river, L. Wray Jr. n. 1443.

Specimens very poor,

6. L Ridleyi, Hk. f.; n. sp.

Malay Peninsula
;
Batu Caves, Selangor, Ridley n. 8278 ;

Perak,

Curtis (Herb. Ridley).

I. macrosepala, Hk.f.; n. sp.

Malay Peninsula
;
Perak near Ipok, and Kasoom, on limestone

rocks, Curtis^ n. 3172, 3217.

Specimens described barely sufficient.

7 . I. Scortecliinii, Hk.f.

;

n. sp.

Malay Peninsula
;
Perak, in limestone rocks, alt. 300 to 500 It.

Kinfs collectors

;

Sungit Seput, CurtiSy n. 3115, Scortechini, n.

1582, 1883.

ADDENDA, CORRIGENDA, etc.

P. 3, line 3 from bottom, East read West.

P. 4, line 5 from bottom, panicled read fascicled.

P. 5, line 3 after spurred eyiter in brackets (or muticous in

I. Thomsoni).

P. 5, line 23 after ovate insert obtuse acute or cuspidate.

P. 5, after line 23 enter as paragraph

Capsules erect, racemes elongate not interrupted, sepals

orbicular or broadly ovate awned
. 7/1 /. Duthiei, Hk. f.

P. 8, line 15 from bottom, before 8, /. Lemanni. insert

7/1 /. Duthieiy Hk. f.
;
n. sp.

Kumaon
;
Nangling on the Dh^iuli river, alt. about 9,000 ft.

Inayat-Khan.

Nearly allied to I. bicolor

,

but racemes not interrupted. The
pedicels not being fascicled or umbelled, the bracts and sepals larger,

membranous and long-cuspidate. The leaves arc of a singularly

membranous consistence.

P. 9, line ^tfor caphiform read scaphiform.

P. 10, line JO, I. brachycentra is a native of Soongaria.

P. 10, line 4 from bottom, I. serrata extends eastward to Central

Nepal and Sikkim.
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P. 1 1, line 13 from bottom, /^7r 1826 read 1820.

P. 12, line %for Western read Eastern.

P. 12, line iS^for in read on.

P. 14. Replace lines ii to 14 inclusive by :

Leaves ovate, lip s^accate :

Leaves 6-10 in. crenaie . . i 5 - bicolor, Royle.

Leaves in. serrulate . . 16. /. nepalensis,
^

Hk. f.

Leaves ovate irii in. crenate, lip

tubiform . . . 16/1. /. tubifer, Hk. f.

Leaves 3-4 in. lanceolate serrate,

lip infundibular . . . 17. /. insignis, Wall.

P. 15, line 20 from bottom, after “iip” and before horizontal

insert [b) of expanded flowers.

P. 16, line 16 from bottom, ^‘expanded ” insert “lipof

P. 18, line 6 from bottom, delete “ f," after “ Hook."

P, 20, line 4, for nepalensV read ' nepalensis'*

P. 30
^
after line $ insert--^

16™ I /. iubifer, Hk. f. n. sp.

Sikkim
;
on Tonglo, alt. 9,000 ft. S. Gamble,

P. 22, dele “ § before 55.

P. 23, last \m^,fpr 63 " read 64."

P. 24, first Wneffor 57
” read “ 60."

P. 26, line 6, for violseflorx read " violeejiora!'

P. 26, line 10 from bottom, insert a dagger (t) before Basal"

and in 8 from bottom an « before stem."

P. 27, line 17, insert /3 before “ stem petioles, etc."

'P.27, line 6 from base, insert tv/o daggers
( tt ) before

“ Basal."

P. 28, line i/, insert “or" between “opposite" and “alternate."

P. 28, line 13, insertf oV^ before “solitary."

P. 28, line 17, insert a dagger (t) before “Seeds."

P. 28, line 18, insert an a before “ Peduncle."

P. 28, line 25, insert a |3 before “Peduncle."

P. 28, line 7 from bottom, insert two daggers (tt) before “ Seeds."

P. 28, line 5 from bottom, insert an a before “Leaves."

P. 29, line 5, insert
j

3 before “ Leaves."

P. 30, line 19 from bottom, before “ Himalaya ", “Eastern.''

P. 34, lin^ 5, (after 28 I. chinensis) insert Var. ecalcarata Hkf. ;

/. Ecalcarata, ColL & HemsL in Journ. Linn. Soc. Bot

xxviii. 30, f. 4.
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Descriptions of the following species of Indian Balsams, by Pro-

fessor Turczaninow, are published in the Bulletin of the Moscow
Society of Naturalists, but they are not sufficient to enable me to

d entity them with those enumerated in this Epitome •

1 . circaeoides^ Turcz. in Bull.

L clavicornu^ „ ,,

/. debt Iis, t, „

/. eriantha, „ ,,

/. lineata,
,, ,,

/. Lobbiana
,, ,,

/. Perrottetii ,, ,,

/. salicifolia „ ,,

/. semiverticdllata
,, ,,

Soc. Nat. Mus. xxxvi (1863) 4772.

„ „ xxxii (1859) I. 271.

» n )) n

)} f ft >» 270,

It tt It ti 27 I

.

It n It It 270.

„ ,,
xxxvi (1863) I- 394-

„ „ xxxii (1859) I. 2712.

„ „ xxxvi (1863) I. 594.

The two following species described by Griffith are irrecognizable

/. assamensis, Griff. Not. Plant. Asiat. iv 459 ;
Ic. PI. Ind.

Or. t. 576, f. 1 . The description and plate are irrecon-

cileable.

/. malayensis, Griff. 1 . c. 457 ;
Ic. t. 576, f. 2, from Mcrgui, is

possibly a form of /. Balsamina, L.

C. I . C P. O. N«. 8 D. B. S I — - H. R.
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NOTES FROM A JOURNEY TO NEPAL.

By /. //. Bvrkill,

November 38th, 1907, after marching along nearly one hundred

miles of the Nepalese frontier between Jair.agar and RaksAI, 1

turned, with the permission of the Nepalese Darbar, into the kingdom

of Nep^l and reached Kh^tmdndu by the usual route on December the

second. Thence with my kind friend, Lieut.-Colonel J. Manners-

Smith, V. C., the Resident, 1 visited theTrisuli valley, in the neighbour-

hood of Niakot.

I returned from Nepdl to the plains by a route through Pherphing,

which diversifies the first seventeen miles of the way,

TIi€ writer coilected at the- same seasoit as Walll cli.

My dates almost coincide seasonally with the dates of Wallich^s

march to KhAtmAndu, and we seem, he and 1, to have gathered at a

period 87 years apart the same plants in the same spots.

There is no clear record left ot Wallich^s wanderings
;
but from E.

Gardnor^s letters to him preserved in the Royal Botanic Gardens, Cal-

cutta, and from dates on the labels of the first plants which he col-

lected in the kingdom of NepAl it is evident that he was at Parsua in

the teraiat the edge of the forest on or about December the 12th, 1820,

at Chessapdni on the i8th, at Thdnkot on the 20th, and at the British

residency on December 21st. There he remained until about Novem-
ber 7th, 1821, visiting, perhaps, only one place outside the Nep^l

valley, Niakot, but persuading pilgrims to bring back curiosities

to him when they went to Gossain ThAn.

On his return march he reached Bichiakoh on the iith or 12th of

November, and was at Patna on the 22nd.

I was encamped at Parsua on the night of November 28th. I

returned through Parsua on December 15th, and I spent the nights of

November 30th and December i4tli at Chessapani.

It is ill gleaning for novelties after a botanist with the keenness of

Wallich : so I got no more than three species of Impatiens and

apparently one Eriocaulon,

However, what I can, and propose to do, in the following pages is

to present a' little information upon the features of the vegetation.
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6o NOTFS FROM A JOURNEY TO NEPAL.

The plants collected have been named in scanty leisure hours scattered

over two years, by comparison at the Royal Botanic Gardens,

Calcutta, except the species of Impatiens, which were kindly named

by Sir Joseph Hooker. For help in various ways I wish to record my
thanks to him and to Lieut.-Colonel D. Prain, Lieut.-Colonel J.

Manners-Smith, Major A. T. Gage and Mr. W. W. Smith. Further

my best thanks are given to Mr. C. Gilbert Rogers of the Indian

Forest Service whose knowledge of the forests of Sikkim and Dehra

Dun has been freely put at my service.

The belts of vegetation that the road enters.

The vegetation of the Himalaya has been classed altitudinally by

Brapdis, and the classification accepted by Drude [vide Drude et

Poirault, Manuel de Geographic Botanique, pp. 451—453), thus :

—

(i) alpine belt; (ii) temperate forest belt; (iii) subtropical - forest

belt
;
and (iv) tropical forest belt. The third belt may well be called

the cultivation belt, because all along the Himalaya cultivation is most

intense in it, and more distinctly cuts off the upper forests from the

lower forests than any other feature. It is indeed very convenient to

use this intenser cultivation as an aid in defining the vegetative belts.

I shall now state which parts of the road from British India to

Nepdl are in the tropical forest belt, the cultivation belt and the belt

of temperate forests.

The road from the plains up to Bhimpedi is in the tropical forest

belt. It strikes the forest some fourteen miles from the British border,

penetrates it to the foot of the Chorea Ghdti hills, crosses the Chorea

Ghati by the Bichiakoh pass, and descends slightly to Hettaunda, which

is in the mdriy i.e., dun or open valley of the Rapti river
;

thence

entering a gorge it climbs gently by Bhdinsa-duhdn and Panran to the

head of the valley, where detritus has created a small gravel plain.

On the plain is Bhimpedi and just under it Makapaka. At Bhimpedi
a very steep ascent begins

; and the road lies in the cultivation. belt

;

but the hill side up which the path goes is too steep for crops, and only

a small area bearing them is seen just below the village; however some
miles away to the east there is extensive cultivation. The fort of

Sisagarhi is near the top of this hill
; and above it, about the

Chessapani pass at 6,000 feet, the road reaches the first bit of hill-

forest, the trees at the pass itself being festooned as on the wet
ridges of Sikkim with mosses. From the pass the road goes down
again into the cultivation belt and winds by the river Pinouni through

the cold valley of Lohari Nepdl, past Tambeh Khani to Markhu at 4,500
feet

;
thence it ascends over downs to Chitlong and so once more into
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the temperate forest belt. In this belt it climbs to 6,800 feet, to a pass

on the hills called Chandagiri, whetic(t the traveller sees like a map
spread out below, the wide valley of Nepal with its three cities, and many
towns and villages. The irregularities of the broad valley are not large

and are little noticeable from this height : w'e see only a ring of wooded
hills* on one part of which we stand, and below a wide stretch of culti-

vation with here and there a town or city and here and there a small

patch of woodland. t I was allowed to cross this ring of hills at four

places, (/) by Pherphing, (?V) by the Ch^indagiri pass, (///) by Kakni,

and {iv) by the Sangli khola : as already said, none of the passes crossed

are of any height
;

but visiting them gave me some slight acquaint-

ance with the variety of vegetation existing. I left the valley, when
returning to the plains, by Pherphing; I travelled to Nidkot by Kakni

and returned by the Sdngli khola,

Niakot stands at about 3,000 feet on a hill crest between the junc-

tion of the Tadi and Trisuli rivers.. The town itself is in the cultiva-

tion belt, but the valleys, which are 1,000 feet below, are in the belt of

the tropical forests. They are full of crops of rice" and sugarcane, and

contain sdl forest. The rices are the rices of the terai, and not the

hill rices of Nepal proper; they are reaped in December just like those

of northern Champaran and Darbhanga indeed they are for a large

part identical J.

The use of two local words— ‘ bidsi ’ and ‘ tar
*

is well exempli-

fied in the valleys under Niakot. A biasi is a low flat place irrigated

generally; a tar is a place which can not be irrigated and so produces

rain-crops only. The snow-river Trisuli rushes down a narrow valley

past Niakot under cliffs
;
and the bits of even ground above the cliffs

are tars : the Likhu and TAdi fall more evenly through moderately

broad flats, whither irrigation channels bring water to crops : these

flats are biasis. On a cold December morning, these biasis give off

a thick fog; but none rises in the Trisuli valley. The I'Adi is capable

in the rains of being a fierce stream : it has destroyed many bridges

built over it (Oldfield, Sketches from Nepal, 1880, p. 33); and when in

1792 the Chinese and Gurkhas fought on its banks, it swept away
more men than actually fell in battle. In the valleys near Niakot are

some royal gardens, whence is drawn a supply of that fruit which the

• Kirkpatrick in h\s~Account of the Kingdom of Nef>al exagi^eratos In regard to these

hills. There is no call for the expression " stupendous mountain of Sheoopoori,” that he

uses (page 69).

t The reader should note that properly speaicirg, this valley is NepAl its centre is

the old temple of Kh^tm5ndu
;
and the kingdom which it rules is ihe " Kingdom of

Nep41.’'

J Cj

.

Brian Houghton Hedgson s Essays, ii, page 56.
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valley of Nepal does not produce well
;

I visited one at a village

called Gurkhdh. The plants cultivated are mentioned on page 71

forward. The court of Prwithi Narayan was at Niakot for a time after

the conquest of Nepdl in 1764, while the Gurkhas were still widening

their kingdom. Thither, therefore, went Kirkpatrick in 1793, as

envoy from the Governor-General of India, by a road from Chitlong

which he describes as ascending through stunted oak scrub [i.e.i much

lopped Quercus semecarpifolid) to a crest over the Doona bidsi beauti-

fully wooded W’ith trees, just as is the crest of Chdndagiri.* The
old palaces can be seen still under Niakot by the Tadi : they were

too loW to be healthy and the court moved from the riverside up the

hill, and then finally to the much more salubrious neighboarhood of

Kh^tmandu.

In discussing the vegetation I shall begin with the terai and I shall

in no way concern myself with what is west of Bikna Thori.

The bhavar or Sal forest under the moiiiitains.

The atlas of India does not represent correctly the limits where the

open terai abuts against the “ bhavar or S^l forest on the east side of

the Bagmati river, though it represents it approximately correctly on

the west. It Is incorrect in that it represents forest as extending to

the limits of British territory whereas one must go so much nearer to

the foot-hills as eight miles north of Janikpur before the edge is

reached.

Roughly over this part of the country the bhavar or Sal forest

spreads from the foot-hills for upwards" of ten miles on to the plain.

At Simulbasa it begins very abruptly—a long wall of forest stretching

east and west with cultivated fields abutting on it
;
and its definiteness

is obviously due to cultivation. Probably this is the general condition.

The soutlieru limits of the Sal forest in the eighteenth century and.

now.

I had wished in this place to discuss the age of this forest line
;
but

there are not data enough for the purpose. This much is certain, that

125 years ago the edge of the great forest was as now near Simalbasa :

and it may be stated that evidence does not exist to show that it has

been of much wider extent during the Christian era, though the extent

of the waste lands on its borders have varied. Father Marc, who resided

in Bettiah from 175S to 1 768, narrates how in his time in going from

• He mentions (page 79 sissoo and pines as growing in the chasms under the shoul-

ders : the first probably does not grow there: what pine the second is it would be

interesting to ascertain.
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BettiahtoKliatm^ndu one travelled thfOugh long grass for three days,

and then met the forest near Parsua [vide L6vi, Le N^pal, i, p. 123).

Kirkpatrick who in 1793 passed out of Nepdl by this road represents

in his map the forest as ending near Simalbdsa and says (Account of

Nepal, pr 30) “ Goor pussra stands very near the skirt of the great

forest; the country all round the village is by no means bare

of cultivation Gurparsua is a little south of Simalbdsa. Hamilton

who followed him in 1802 found the edge of the forest ’*3 niiies

beyond Gar pasara, at Simalbdsa.

Kirkpatrick ingoing to Nepdl crossed the foot-hills by the Sakti-

khola pass on the east of my route : he relates of it (p. 15) that

the forest began just beyond Soopeah (Soophye), and this is about

the spot where it begins now.

The Nepalese wars of 1814 and 1815-16, and subsequent boundary

survey, resulted in a map of the terai wherein the limit of the forest

is given east and west of the roads that Kirkpatrick and Hamilton had

taken (vide Prinsep's Transactions in India, 1813-1823, vol. if 1825,

map facing p. 179). The military operations of 1814 had taken place

along its edge.

The “ bhavar or forest, it may be said, is neither much deeper nor

much shallower than it was a century and a quarter ago.

of forest south of the Bhavar ;
no ground for assuming that

they have been part of the Bhavar.

South of the limits of the great forest persist small areas of poor

forest, isolated by wide spreads of cultivation. There is one

patch at Parsua and another within British territory on the bank of

the Tiur nadi south of Chauraddna. It is probable that the latter

represents the forest spoken of by Firishta in connection with the

capture of Semraon in 1352. This is how Firishta describes the event.

As the king (Tughluk Shdh) was passing near the hills of Tirhut,

the Raja (of Semraon) appeared in arms, but was pursued into the

woods. Finding his army could not penetrate them, the king alighted

from his horse, called for a hatchet, and cut down one of the trees

with his own hand. The troops on seeing this, applied themselves

to work with such spirit that the forest seemed to vanish before them.

They arrived at length at a fort surrounded by seven ditches full of

water and a high wall. The king invested the place, filled up the

ditches and destroyed the wall in three weeks. The Raja and his

family were taken and great booty obtained. ** The forest encoun-

tered by the Mohammedans may well have been more extensive than

the line now persisting, but could hardly have been part of the great
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forest
;

for cities as large as Semraon (2 miles square) cannot exist

without cultivation round them. I am quite aware that Georgi,
describing from hearsay the road from Myhsi to Makwanpur via the

Sakti-khola pass and referring to Semraon describes it as if it were
then ruins in the middle of the great forest : but in the light of Kirkpa-
trick’s remarks that north of Semraon in 1793, was a jungle of Butea
frondosa infested by bears, it is evident that Georgi wrote loosely,

and that Semraon was not truly in the middle of the great forest.

The waste grass taiuls of the tcrai
;
their want of history and migra-

tory population.

The long grass which Father Marc mentions is the vegetative

formation often spoken of as kharaul Father Marc's wide stretch

of kharaul has now given way to almost uninterrupted tilled fields,

except that one small area persists just north of Bettiah, and there

are a few others elsewhere.

The kharaul south of the forest in Father Marc’s time grazed large

herds of cattle much bought by the East India Company as draught

animals : and the fires kindled yearly by the graziers, when they

returned after the rains, kept the country under grass, destroying the

young trees and maintaining the forest limit definite.

It is a pity that none of the old pilgrims has left any record of the

condition of this country iii his times. There has been for ages a

pilgrim route east of the Gandak from ^aisali or somewhere near the

Ganges by the Bikna Thori pass into NepdI. Fa Hian went over part

of it in the fourth century, but left no record. Sung Yun in 518 did the

same. Huien Tsang gives little information
;
and regarding this great

traveller Watters (On Yuan Chwang, in the- publications of the

Oriental Translation Fund, vol. xv, 1904, page 83) even doubts if he

visited Nepal from Vaisali
;
Kusindgara, which he did visit, coming

from tlie west and returning south-west, may have been west of the

Gandak or if east of that river, must have been not nearly so far east

as Bikna 1 hori. Wang-hiuen-tze in 648 and 657 probably crossed the

Bikna Thori pass, but left no information.

West of the Gandak according to Huien Tsang were ruined cities

and near them forests with insecure roads, marks of the decay of old

power : it is probable that in his time the east side of the Gandak was

equally in a state of decay, out of which in time rose Semrdon, to fall

Kharaul is to be distinguished clearly from darbi or thatching grass which occurs

in abundant small areas up and down the country, and it to be classed under cultivation

as a meadow.
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in 1325 before a Mahommedan incursion, the country being left worse

off than before.

The actual terai has had little history from 1325 until at the end of

the eighteenth century the British raj and the new power of the

Gurkhas began to rescue it from its impoverished state. It seems,

through the intervening centuries, to have been almost alwa3r8 insecure,

chiefly waste and always unhealthy—the land of the marches where the

hill rulers at times had the upper hand and at times the plains rulers.

Bettiah on the southern edge was the end fort of the line of forts that

Husdin Shah (1493-1518) built to keep out invasion from the north.

When in the eighteenth century history again begins to notice the

terai, we find that hill rajas, of places like Makwanpur, hunted in

it, and contrived to levy dues, and the early missionaries complained of

the exactions and annoyances of their imposts {vide L^vi^s Le N^pal,

p. 120 footnote). Ivory was collected. We find too that graziers

went to it when the hot weather dried up their pastures in the south

and paying what was demanded to the power of the day, fired the

grasses and stayed until the unhealthy rains drove them south. We
find a little later that timber was cut in the forests on its northern

border and exported through it for boat building on the Ganges and

for beams and rafters of houses in quantity sufficient, as Prinsep says,

to bring it into universal use as far as Calcutta. The migratory

population of graziers, woodcutters, and hunters, persisted still in

Oldfield’s time (vide page 60 of his Sketches), though diminished.

Tbe spread of the present state of caltiyatlon into the terai.

It was in 1 764 that the battle of Buxar made British the plains of

I'irhut
;
and it was in 1768 that the Gurkhas captured Nepdl. From

these years is to be counted the change in the fortunes of the terai

;

and in desire to improve its conditions the court of Khatmindu has

not been less anxious than the British have been south of the border.

A firm rule has caused cultivated fields to extend uninterruptedly to

the edge of the forest itself. How cultivation increased through

northern Champdran may be judged from informatidn to be found in

O’Malley^s Gazetteer of that district, 1907, page 74, and Oldfield’s

Sketches, page 55.

The present cultivation near the forest limit at Simalbasa is not

so intense as southwards and fallows are very common, but alnrost all

the land has been brought under the plough. Rice is the chief crop
;

but in December mustard is also, common.
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Crops and weeds of cultivation in the terai.

The weeds of the fallows and waste land at the edges of the fields

are chiefly :—Sida rhomhifolia^ Urena lobata, Triumfettd rhombo^
idetty Indigofera linifoliay Cassia Tora, Mimosa pudica^ Vernonia

cinereay Cssulia axillarisy Eclipta alba, Chrysanthellum indicum,

Emilia sonehifolia, Hydrolea zeylanicay Cynoglossum lanceolatumy

Solanum xanthocarpum, Scoparia dulcisy Rungia parvijlora,

Leucas Unifolia, Anisomeles ovata, Amarantus spinosus, Achyranthes

aspera, Alternanthera sessilis, Polygonum glabrum. Polygonum
Hydroptper, Euphorbia pilulifera, Cyperus fiavidus, Cyperus

auricomusy Mariscus microcephalus, Fimbristylis dichotomay

Kyllingia tricepSy Panicum colonum, Andropogon aciculariSy Cynodon
dactylon, Eragrostis amabilis Eragrostis stenophylla. They are

all wide spread plants of the plains of India except Chrysanthellum

indteum
;
and that little plant is not of restricted distribution.

Half way between Parsua and Simalbclsa is a thatching-grass

meadow. This meadow on examination was found to be composed of

Andropogon intermediuSy Cymbopogon Martiniy and Setaria glauca,

>Vith abundant plants of Exacum tetragonum. Cassia mimosoides, and

Alysicarpus rugosus. The thatching-grass meadows seen further

South within British territory contained a different vegetation.

The plauts aseociated in an isolated patch of forest at Parsua.

The little patch of thin forest at Parsua consists of trees of :

—

Cedrela Toonay Lagerstroemia parvijlora^ Bridelid retusa,

'Mallotus philippinensisy Trema orientalis, Salix tetrasperma,

and a Tetranthera, with a growth of small shrubs and rather tall

herbs between them, e. g.y Crotalaria alatay Desmodium gyroideSy

Pueraria phaseoloidesy Melastoma malabathricumy Osbeckia

nepalensisy Anisomeles ovatay Leucas hyssopifoliay Leonotis nepetx-

folia and Plectranthus ternifolius.

Here and there in the country side stand trees of Bomba

x

malabaricum. Hamilton remarked that in 1802 it and Butea

frondosa were the commonest trees of the terai. With the exten-

sion of cultivation at the expense of the tall khardul grass, they and

probably also Salix tetrasperma have become much less abundant.

Plants of the coarse grass lands.

A study of the patches of khardul grass which remain, and a

comparison with stretches existing in the Duars, will give some

idea of the^ past vegetation. Saccharum Narenga in the Nepal

terai is its chiei species, and is associated with Cymbopogon
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Martini and Saccharum arundinaceum. When fire is withheld

long enough or is not fierce enough, Bombax malabaricum can get

a hold and flourish

Appearance of the bliav^r or great forest: its climbers, its two

(liFisioDs.

The hhavar or level forest is not dense, and the ground under

the trees is lit in November w'ith checkered sunlight, whether the

overhead canopy be of leaves of the s<ll {Shorea robtista), or of the

leaves of the variety of trees which grow together south of the sdl.

It becomes yet more open on the Chorea Ghdti hills.

Yapp has recently used the happy expression general vegeta-

tion level ” to indicate the height above the ground that an

assemblage of plants in chief part attains. We have two

general vegetation levels in this forest, one of the trees, and the

other of the half shrubby, half herbaceous assemblage under them.

As the lowest foliage of the trees is generally ten feet above the

lower general vegetation level, one can look widely through the

forest over the grass and shrub tops. This condition is of course

exaggerated in the Dipterocarp forests of northern Burma, where

one can see down aisles and avenues in all directions over quite a

short undergrowth : and it is in great contrast to the tangle of

creepers and shrubs of all sizes which occurs in the mixed forests

on the lower slopes of the Himalaya.

Large tree-ascending creepers, except Spatho/obus,3ire generally

absent: small shrub-climbing creepers are very common: such are

Dioscorea dsemona, D, glabra^ D. anguina, D. bulbifera^ D
,
penta-

phylluy Zehnejria umbellata and Cissampelos Pareira. It has seemed

to me that some of the sil forests of the Darjeeling district are

peculiarly full of fleshy rooted plants, such as these creepers are.

Entering the forest at Simalbdsa we find trees of Bombax
malabaricum^ Bauhinia malabaricUy Mallotus philippinensisy

Adina cordifolia, Bridelia retusa, Cedrela Toon a, Dillenia

pentagyna, Hymenodictyon excelsumy Spondias axillarisy and

Terminalia tomentosay with,- below them, Phyllanthus Emblica,

Streblus aspevy Randia dumetorum and Thespesia Lampas.
Again below on- the ground is a short vegetation of the grasses,

Oplismenus composituSy Setaria glaucay PolUnia articulatuy Chloris

incompletay Panicum prostratumy Eragrostis amahilisy Andropo-
gon Jaseicularisy Panicum flavidumy mixed with a Lceay the

composites Elephantopus scaberf Vernonia cinereUy and Adenost^m-
ma viscosu^Hy the Leguminosae Mimosa pudicuy Crotaiaria alata and
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C. ca/yctna, the Malvaceae Stda cordifoUuy S. carpinijolia^ Hibiscus
cancelIatus^dJid. Urena lobata^ the Tiliacea Triumfetta rhomboidea^
Asparagus racemosus, Rungia parvtflora, Trichodesma indicum^

Anisomeles ovata and a plant which appears to be an Alptnta,

It will be noticed at once that this is a vegetation mainly composed
of common weeds of India.

The sunlight gets to this vegetation the more readily in November
and December because some trees are then becoming bare,

Dillenia^ Sp'ondtas axillaris^ and Hymenedictyon excelsum.

Where we meet with sal at Adbabhir, Luggera flava and
Symplocos spicata suddenly become abundant

;
and nearer to the

hills is plenty of Nyctanthes Arbor^tristis. These plants with

Antidesma diandruniy Vernonia terest and Clausena pentaphylla are

characteristic of the s41 forest.

Looking through the sal trees with one^s eye at about the level of

the top of the undergrowth, Thespesia LampaSy Rivea ornata, Aspara^
gus racemosuSf and Grewia hirsuta chiefly attracted notice.

The leaves of Antidesma diandrunp' in December go red. There
were no other red leaves in the forest, but J^llow dying leaves were

plentiful.

Pine-woods of the south face of the foot hills.

The road very gently ascends through the forest to Bichiakoh at

the foot of the hills and then taking to the wide shingly bed of the

stream ascends the Chorea Ghdti to a pass at 2,000 feet. The hills are

in their lower parts of sandstone with rounded stones or above of con-

glomerate : they are cut into knife-edge ridges on which Rinus longi*

foliUi Terminalia tomentosa and Shorea robusta (sil) grow in a loose

forest out of 2-3 feet high grass. No place except the river margin

is level
;
and late in the dry weather the well-drained slopes must be

very dry
;
Dalbergia Stssoo grows along the sides of the stream and

makes islands in it. On the margin of the river bed "Was a vegetation

of Some slight luxuriance, where the yellow flowers of Reitma^dtia

trigyna made a brave show
;
and with it were in plenty the large-

flowered Lindenbergia grandiflora, Saurauja nepalensisy Inula

CappUy and Leucas mollisnma, A remark which must be made

regarding Inula Cappa, is that my specimens are exactly the Inula

eriophora of De Candolle, which is reduced in the Flora of British

India td Inula CappUy but is probably a good variety. I found it

plentiful over nearly the whole of the march between Bichiakoh and

Heftdunda and doubtless in the very places where Wallich collected

the type of Inuhi eriophora.
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OsbecktachtnensiSi Ctotalaria albida^zxi^ Meliosma stmplicijolia

occur on the stream side
;
and the climbing Dioscorea belophylla,

Sabia paniculata^ Hedyotis scandens^ Ficus scandens and Thunber^

gia coccinea put in an appearance.

There are further,—because carters encamp so much there,—

a

number of weeds dependent on man which need not be enumerated.

Only the occurrence of Artemisia vulgaris may be mentioned, because

it is interesting to see how low it, which descends to the plains of

Upper Assam, can descend in this longitude.

Tegetation aliont the top of the foot hills, more or less ^000 feet

abOTe sea le?el.

From half way up the Chorea Ghiti hills to the top of the ridge,

plants not seen earlier are met with, Swertia angustifoliat var.

Wallichiiy /Echmanthera Wallichiiy Indigofera hirsutuy Maoutia
PuyOy and Boehmeria rugulosa

;
and at the top appear Blumea

obovata% Scutellaria repensy S. discolor
y
Echinacanthus longistylusy

Anapkalis araneosay Strobilanthes capitatu$y Mussssnda Rox»
burghiiy and Geniosporum strobilijerum, Blumea obovata was one

of the most conspicuous of plants on the top of the pass, though over

a restricted area : its large heads nod and it does not look at all

like a Blumea, It was only known formerly from Wallich’s

specimens, probably obtained exactly whence mine came. I am
indebted to the Director of the Royal Botanic Gardens, Kew, for a

comparison of my specimens with the type. Echinacanthus longis-

tylus was also abundant over a small area.

north slope of the foot-hills.

The descent northwards is for a very short way steep
;
then it

becomes quite gentle, winding through open sdl forests down to the

Kurd nadi near Hettdunda and on to the R4pti at Hettiunda itself.

Pinus longifolia hardly descends these damper northern slopes
;

Shorea robusta instead rules in exactly the same positions as it does

at Dehra Dun. The grasses are here taller than they were on the

south side of the hills ; there is abundance of Phragmites Karkay
Anthistiria gigantea and a Saccharum : Phyllanthus Emblica is

very common
;
and towards Hettiunda Mimosa rubricaulis lashes

theishrubs together; and Asystasia macrocarpa grows among them.

A few epiphytic orchids appear
;
and at Hettiunda itself Dioscoreas

arc vigorous.

c
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Tbe ?ale of the Rapti pat out of cnltivatioii by order.

Hettaunda is a poor hamlet, living on the trade which passes

through it. The small area of land that had been ploughed was, in

December, a waste of tall weeds chiefly Ageratum, Siegesbeckia,

Nicandra physaloides, Cassia Tora, Euphorbia piluliferay E, nerii-

folia

y

and Jatropha Curcas : Boerhaavia sp. and Achyranthes aspera

were present also, as followers of man. East of Hettaunda is the

Makwanpur mdri or vale of Makwanpur, said formerly to have been

much cultivated, but now nearly all under forest
;
westward the forest

extends down the wide vale of the Ripti getting thinner and thinner

until it almost disappears. In 1815 this lower valley was reported abun-

dantly cultivated : but now the forest is pressing in more on to

Hettaunda than it used to do a century ago, when, as Hamilton, for

instance, said (Account of Nepal, p. 197) the country had few trees."

The policy of the Nepalese Government after the Gurkha wars was to

build a barrier of malarious forest under the hills that no invading army

should there obtain a base : and without doubt the Makwanpur miri

was put out of cultivation by order. It is as Oldfield says (Sketches,

p. 49) that previous to the first Nepal war, the dhuns of Chitdun and

Makwanpur were extensively cultivated, but since the peace of 1816

the Gurkha Government from motives of policy has caused the inhabi-

tants to abandon the greater part of them and they have been allowed

to revert to their natural state of forest and grass jungle.^' Kirkpatrick

had seen ‘^abundance and great variety of rice" grown in the Makwan-
pur mari (Account of Nepal, p. 23). The Gurkhas had had very good

reason to appreciate the value to them of^^he malarious forest
;
for in

1764 it took heavy toll from Captain Kinloch^s force at Bhareh

on its skirt under the Sakti khola pass.

Clematis Gouriana and Drymaria cordata appear at Hettaunda

representing two distinctly temperate orders of plants.

Dense tangled forest of the outer face of the mountains and gorge of

Bbainsi Buban.

North of Hettaunda the hills consisting chiefly of limestones and

quartzites {y)ide Medlicott in Records of the Geological Survey of India,

viii, 1875, p. 95) rise abruptly to 6,000 feet and carry forest quite

unlike that southwards,—dense forest with tangles of creepers, aroids,

epiphytes, screw pines, etc,, and having nearly the appearance of the

wet forests of lower Sikkim. Where the gorge, up which the road

runs,> is at its deepest, the cold weather sunshine at midday hardly

falls direct on the damp tangle of vegetation in hollows on the hill face
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towards the north and the strata are much broken and confused, great

masses of the white limestone forming irregular cliffs on both hill sides.

The conspicuous large trees of this dense forest are Duahanga

sonneratioideSf Terminalia tomentasd^ Shorea r&busta^ Anthocephalus

Cadambdf Bombax malabartcumt a BauhAnia^ and another Leghminosa,

with sissoo for the first part ©I the way; in the stream bedr At the

deepest part of the gorge Pandanus f^rcatus grows, and Rhaphi-

dophora glauca climbs up the tree tranks. On the hilt face towards

Hettdunda plants of the large creeper Cdmhretum decandftm ^x^ very

plentiful, just as they are where the Tista debouches on to the plains.

Dalbergia volubilis was common in the forest, spiawlii^ over other

shrubs .* a rambling Zanthdxylum^ Holmskioldiui a Vitis, Mimosa
rubricaulis^ a Thunbergia, and two Menisperms are other climbers.

Big ferns are plentiful, and SelaginellaSt yi\i\!c\i in D«jcember were

drying up. A bamboo with long whip-like terminations to its shoots

grows in the drier parts of the forest: and so also grow ib abundance

Oroxylum indicum^ Hamiltonia SuaveolenSf and Antiddsmd dian^

drum. Mussdsnda Roxburgkii \s also presehl: and where the rocks

break through Kalanchoe spatkulata appeals. Every damp hollow

is full of Sirohilantlies covered with flowers, With Reinwardtia

trigynUi and Yiith Elatostema rupestie. Every loyehcorner where

travellers can rest for a night carries weeds associated with man, such

as Girardinia heterophylla^ Urtiea parviflora^ AgeratuM ednysoides^

and Polygonum mite. As we reslch the upper part of the gorge Ruhus

eiliptuuSf Colebrookia oppositifolia^ and Adhatoda Vasica appear.

In the old days the road up this gorge wound along the stream

bed. Father Marc says (from hearsay) that it crossed the stream

thirty-five times, and in the rains was impassable. Kirkpatrick

enumerates twenty-four crossings, and Hamilton mentioris twenty-two.

Father Giuseppe (Asiatic Researches, ii., 1790, p. 307 translation

by John Shore) writes of more than fifty crossings of streams on the

road to Nepal half of which would be over this river.

Now-a-days a well-laid cart road runs along the east bank from

Hettaunda to Bhainsa Duhan, and there it crosses by a cantilever

bridge on to the other bank, to climb gently out of the tropical forest

belt to Bhimpedi.

The valleys under Niakot : their cultivation and their weeds.

As said, at Bhimpedi we enter the cultivation belt, but before leaving

the tropical forest region it is necessary to say something about the

vegetation below Niakot. The Nidkot valley is fenced off against the

south wind by the line of mountains which is penetrated by the
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road of which we have been speaking. It is open and tilled where level.

Its sides are covered with sal forests, whence the Nepil valley draws its

supply of leaf-platters. The ground if low, such as is called a biasi,

carries rice crops : if high, such as is called a t4r, was chiefly fallow in

December after a crop of Sesamum. I imagine that the cultivation

formerly existing in the vales of Chitaun and Makwanpur was similar.

An interesting account of the crops of Nidkot may be read in

Hodgson^s Essays, ii, pp. 56-57.

Striking features of the Niikot valley are its patches of sugarcane,

and its orchards of plantains, mangoes, guavas, pears, oranges, caram-

bol, etc., and its gardens of pineapples, yams {Dioscorea alata Linn.),

wax gourds {Bemncasa cerifera Savi), Tapioca (Manzhot utilissima

Pohl) and various forms of Cucumis. Oranges grow remarkably well.

Vzcoa auriculatay Evolvulus alsinoides and Vernonia cinerea were

plentiful as weeds. Agave Vera-Crus occurred. Glossogyne, Rubus

ellipticus, Euphorbia neriifolia^ Zizyphus nummulariai Colebrookia^

Wendlandia pendula^ Holmskioldia sanguinea, Bryophyllum calyci-

num^ Cassia Eistula, Clerodendron serratuniy Calotropis procera^ and

Callicarpa macrophylla were abundant on the conglomerate cliffs

over the Trisuli. On its bank was Ficus pyriformis nestling among
boulders

;
and just above the flood-level Gentiana decemjida^ Zeuxine

sulcata^ Oldenlandia corymbosa, Cyperus tuberosus^ Scutellaria

rivularisy Fragaria indicazxiA Ophioglossum vulgatum were together.

The Gentiana which I examined wdth considerable care, exactly

agrees with the type collected by Wallich, and is distinct enough

from the var. aprica of the Punjab Siwaliks. I made a careful search

for Podostemaceae without any success.

In the rice stubble along the Tdrdi Valley Oplismenus compositus^

Herpestis Monnieria, Ceesulia axillaris^ Eragrostis amabilis,

Mariscus microcephalus^ and Setaria glauca were common. Arabis

hirsuta was once seen.

Ficus leevis was seen near Gurkhdh, * perhaps planted. Wallich^s

type of F. Emodij which is this species, is labelled towards Gossain

Than and therefore probably came from one of the valleys near

Nidkot, and if so from not far from Gurkhdh. Limnophila conjerta

was found at Thansing which is the extreme of its distribution towards

the north-west.

Plants of the forests under IViakot.

In the sdl forest, Phoenix humilis. Phyllanthm Emblica^ and

Laggera Jiava were common.

* This Gurkh^h is a village about seven miles from Ni4kot
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The Sal forest at Thdnsiog in the Likhu valley where it is near its

Upper limit contained as undergrowth an abundance of Wendlandia

cortacea^ Hypiianthera stricta^ Ardisia humilis^ and sheets of

Nephrolepis tuberosa,

Pteris aquilina, Woodfordta florihunda, and Schima Wallichii

thither descend so as to come into contact with the s41. Other plants

associated with the sdl were Desmodium confertum, Celastrus pani-

tulatUf Heynea trijuga^ Ficus Cunia, Pieris ovalifolia, Polygonum

barbatum^ a Strobilanthes^ Plectranthus striatus^ Dysophylld

cruciata^ Reinwardtia^ a Smilax and an Eugenia.

Forests of Castanopsis.

The Sdl forest give place to a forest of Castanopsis indica both on

the hill of Nidkot and above Thdnsing. 1 think that this change marks

the place where the tropical forests may be conveniently considered to

end.

Crops under. Nidkot.

Cultivation of the following crops was observed

Judr {Sorghum vulgare Pers.)
,
Marwa {Eleusine coracana Gaertn.)^

Tapioca {Manihot utilissima Pohl), Dioscorea alata Linn., Benin-

casa cerifera Savi, Cucurbita Pepo DC. or C. maxima Duchesne.

Lagenaria vulgaris Ser., Amorphophallus^ Sugar-cane, Sesamum^
Peas, Dolichos Lablab Linn., Tomatoes, Mucuna pruriens DC.,

Chenopodium album Linn., Guavas, Plantains, Jack fruit. Mangoes,

Mahua {Bassia butyracea Roxb.), Ber {Zizyphus Jujuba Lamk ),

Jdmun {Eugenia Jambolana Lamk.), Pineapples^ and Kamrak
{Averrhoa Carambola Linn.).

A list of all the plants obserred in the tropica! Forest belt.

The following is a list of all the plants observed in the tropical forest

belt. Those in Capitals were more abundant either locally or generally

than the others.

Clematis Gouriana Roxb.

Clematis grewiaeflora DC.
Dillenia pentagyna Roxb.

Cocculus villosus DC.
Cissampelos Pareira Linn.

Argemone mexicana Linn.

Cardamine hirsuta Linn,

Flacourtia Ramontchi L’Her.

Xylosma longifolium Clos.

Polygala leptalea DC.
Brachystemma calycinum Don.

Drymaria cordata Willd.

Polycarpon Lcsjlingiae Benth. &
Hook. f.

Hypericum japonicum Thunb.

Mesua ferrea Linn.

Sarauja nepavlensis DC.

Shorea robusta Gaertn.
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Sida rhomhifolia Linn.

Sida carpinifolia Linn.

Sida cordifolia Linn.

Urena lobata Linn.

Hibiscus cancellatus Roxb.

Thespesia Lampas Dalz. & Gibs.

Kydia calycina Roxb.

Bombax malabaricum DC.

Abroma pugusta Linn,

GREWIA‘ scabrophylla Roxb.

Grewia hirsuta Vahl.

Triumfetta rhomboidea Jacq.

Corgharus capsularis Linn.

Corchorus olitorius Linn.

Elceocarpus Ganitrus Roxb.

Reinwardtia trigyna Planch.

Oxalis corniculata Linn.

Zanthoxylum ovalifolium Wight.

ClausenA pentaphylla DC.

Ochna pumila Ham,
Cedrela Toona Roxb.

Schcspfia fragrans Wall,

NATSIATUM HERPETICUM Ham.
ZiZYPHUS JujUBA Lamk.*

Zizyphus nummularia W. & A.

ZiZYPHUS RUGOSUS Lamk.

Vitiscarnosa Wall.

LeeA sp.

Sabia paniculaia Edgew.
Meliosma simplicifolia Walp.
Mangtfera indica Linn.

Semecarpus Anacardium Linn,

f.

Spondias axillaris Roxb.
CROTALARIA PROSTRATA Roxb,

Crotalaria acicularis Ham.
Crotalaria alata Ham.
Crotalaria albida Heyne.

Crotalaria calycina Schrank.

Crotalaria sessiliflora Linn.

Crotalaria serwea Retz.

Crotalaria tetragona Roxb.

Crotalaria medtcaginea Lamk.

Parochetus communis Ham.

Indigofera linifolia Retz.

Indigofera hirsuta Linn.

Indigofera pulchella Roxb.

Millettia auriculata Baker.

Geissaspis cristata W. & A.

Uraria hamosa Wall.

ALYSICARPUS RUGOSUS DC.

Desmodium confertum DC.

Desmodium latifolium DC.

Desmodium gyroides DC.

Abrus precatorius Linn.

Shuteria vestita W. & A.

Dumasia villosa DC.

Mucuna pruriens DC.

Erythrina arborescens Roxb.

Spatholobus Roxburghij
Benth.

Butea frondosa Roxb.

Pueraria phaseolaides Benth.

Dalbergia volubilis Roxb.

Dalbergia Sissoo Roxb.

Pongamia glabra Vent.

Derris scandens Benth.

Mezoneurum cucullatuu W.
& A.

Cassia Tora Linn,

Cassia occidentalis Linn.

Cassia Sophera Linn.

Cassia mimosoides Linn.

Cassia Fistula Linn.

Bauhinia MALABARICA Roxb.

Bauhinia purpurea Linn,

Mimosa pudica Linn,

Mimosa RUBRicAUUsh^iVCi,

Acacia concinna DC.

Acacia pennata Willd,

A Ibizsia lucida Benth.

Rubus ellipticus Sm.

Fragaria indica Anders.

Kalanchoe spathulata DC.

Bryophyllum calycinum Salisb.

I Terminalia Chebula Retz.
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Terminalja tomentosa Bedd.

Anogeissus latifolia Wall.

Combretum decandrum Roxb.

Eugenia Jambolana Lam.
Eugenia sp.

OSBECKIA CHINENSIS Linn.

Osbeckia nepalensis Hook.

Melastoma malabathricum
L.

Oxyspora cernua Triana.

WOODFORDIA FLORIBUNDA 3alisb.

Lagerstrcemia parviflora

Roxb.

Duabanga sonneratioides

Ham.
Jussiaea repens Linn.

Bryonia laciniosa Linn.

Zehneria umbellata Thwaites.

Mukia scab rella Arn.

Begonia gigantea Wall.

Opuntia monacantha Hai^v.

Hydrocotyle rotundifolia Roxb.
CEnanthe stolonifera Wall.

Heteropanax fragrans Seem.
Viburnum punctatum Ham.
Anthocephalus Cadamba Miq.

Adina cordifolia Hook. f.

Stephegyne parvijolia Korth.

Hymrnodictyon excelsum
Wall.

Wendlandia exserta DC.
WenDLANDIA ? CqRIACEA DC.
Wendlandia pendula DC.
Hedyotis scand&ns Roxb.
Oldenlandia corymbosa Linn.

Mussaenda Roxburghii Hook. f.

Randia dumetorufn Lamk.

HyPTIANTHERA STRICTA XV. & A.

KNOXIA CORYMBOSA Willd!

Hamiltonia suaveolens Roxb.
Rubia angustissir^a Wall.

Vernonia teres Wall.

V^rnonia subsessilis DC,

Vernonia cinerea Less.

Vernonia anthelmintica Willd.

Elephantopus scaber Linn.

AdENOSTEMM

A

VISCOSUM leorst,

Ageratum conyzoides Linn,

CONYZA STRICTA Willd.

Blumea obovata DC.
Blumea procera DC.
LAGGERA FLAVA Benth.

Laggera alata Schultz-Bip.

Anaphalis araneosa DC.

Csesulia axillaris Roxb.

Inula Cappa DC.

Siegesheckia orientalis Linn.

Eclipta alba Hassle.

Spilanthes Acmella Linn.

Bidens pilosa Linn.

Cosmos sulfureus Cav.

Vicoa auriculata Cass.

Glossogyne pinnatifida DC.

Chrysanthellum indicum DC,

Galinsoga parviflora Cav.

Airtemisia vulgaris Linn.

Emilia sonchifolia DC,

Lobelia trigona Roxb.

Wahlenbergia gracilis DC.

Plumbago eeylanica Linn.

Embelia rohusta Roxb.

ArdISIA HUmiLIS Vahl.

Symplocos spicata Roxb.

Nyctanthes Arbor-tristis

Linn.

Tahernaeniontana coronaria R.Br.

Ichnocarpus frutescens R.Br.

Calotropis procera R.Br.

Exacum teres Wall.

EXACUM TETRAGOU'l]^ Roxb.

Canscora decussata C. B.

Clarke.

Gentiana decemfida

Swertia angustifolia Ham,

Hydrolea zeylanica Vahl.

Erichodsstna tndteum Br,
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Cynoglossum furcatum Wall.

Cynoglossum lanceolatum Forsk.

Rivea ernata Chois.

Arqyreia Hookeri C. B. Clarke.

Lettsomia setosa Roxb.

Ipomcea tBona~nox Lmn.

Ipomcea hederacea Jacq.

Evolvulus alsinoides Wall.

PORANA PANICULATA Roxb.

Solatium verhascifolium Linn.

SOLANUM {NDICUM Linn.

SOLANUM XANTHOCARPUM Schrad.

& Wendl.

Nicandra physaloides Gaertn.

Datura Stramonium Linn.

Datura fastuosa Linn.

Mazus rugosus Lour.

LiNDENBERGIA granDIFLORA
Benth.

Lindenbergia urticasfolia Lehm.

Limnophtla conferta Benth.

Limnophila sessiliflora Blume.

Herpestis Monnieria H. B. K.

Torenia vagans Roxb.

Scoparia dulcis Linn.

jEgineta indica Roxb.

Utricularia orbiculata Wall.

Oroxylum tndicum Vent.

Stereospermum suaveolens DC.
Martynia diandra Glox.

Thunbergia cocciNBA Wall.

Hygrophila polysperma T. Anders.

Echinacanthus attenuatus Nees.

Echinacanthus longistylus C.

B. Clarke.

Daedalacanthus nervosus T. Anders.

jEchmanthera Wallichii Nees,

Strobilanthes sabinianus

Nees.

Strobilanthes capitatus

T. Anders.

Barleria CRISTata Linn.

A systasia macrocarpa Nees,

Lepidagathis hyalina Nees.

Adhatoda Vasica Nees.

Rungia parviflora Nees.

Dicliptera bupleuroides Nees,

Peristrophe bicalyculata Nees.

Callicarpa macrophylla Vahl.

GmELINA ARBOREA Linn.

Vitex Ttrifolia Linn. f.

Clerodendron serratum
Spreng.

Clerodendron siphonanthus
R. Br.

Holmskioldia sanguinea Retz.

Ocimum gratissimum Linn.

Geniosporum strobiliferum Wall.

Plectranthus Gerardianus
Benth.

Plectranthus ternifolius

Don.

Plectranthus striatus Benth.

Pogostemon sp.

Dysophylla cruciata Benth.

COLEBROOKIA OPPOSITIFOLIA Sm,

Mosla dianthera Maxim.

Mentha arvensis Linn.

Scutellaria discolor Coleb.

Scutellaria angulosa Benth,

Scutellaria repens Ham.

Scutellaria rivularis Wall.

A nisomeles ovata R. Br.

Leucas molljssima Wall.

Leucas hyssopifolia Benth,

Leucas nepetaefolia R. Br.

Leucas linifolia Spreng.

Leonotis nepetaefolia R. Br,

Plantago major Linn.

Boerhaavia repens Linn.

Deeringia celosioides R, Br.

Amarantus spinosus Linn.

Cyathula capitata Moq,
Cyathula tomentosa Moq.
Achyranthes aspera Linn.

Alternanthera sessilis R. Br.
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Chenopodium ambrostoides Linn.

Polygonum tomentosum Willd.

Polygonum glahrum Willd.

Polygonum harbatum Linn.

Polygonum Hydropiper Linn.

Polygonum flaccidum Meissn.

Polygonum capitatum Ham.

Polygonum chtnense Linn.

Polygonum mite Schrank.

Piper nepalense Miq.

Petranthera glauca Wall.

Loranthus Scurrula Linn.

Loranthus longijlorus Desr.

Viscum monoicum Roxb.

Euphorbia pilulifera Linn.

Euphorbia neriifolia Linn.

Euphorbia Tirucalli Linn.

Brjdelia retusa Spreng.

Phyllanthus urinaria Linn.

Phyllanthus Emblica Linn.

Breynia patens Benth.

Antidesma diandrum Roth.

Jafropha Curcas Linn.

Mallotus philippinensis Muell,

Arg.

Trema orientalis Blume.

Streblus asper Lour.

Ficus religiosa Linn.

Ficus Cunia Ham.
Ficus glomerata Roxb.

Ficus pyriformis Hook.

Ficus laevis Blume.

Ficus scandens Roxb.

Urtica parviflora Roxb.

Girardinia heterophylla Decne.

Elatostema rupestre Wedd.
Boehmeria rugulosa Wedd.
Bcehmeria platyphylla Don,
Maoutia Puya Wedd.
Myrica Nagi Thunb.

Salix tetrasperma Roxb.
Oberonia iridifolia Lindl.

Eria sp.

Arundina bambusifolia Lindl.

Otochilus alba Lindl.

Otochilus sp.

Rhynchostylis retusa Blume.

Vanda parviflora Lindl.

Saccolabium papillosum Lindl.

Zeuxine sulcata Lindl.

Costus speciosus Sm.

Alpinia ?

DioSCOREA d^mona Roxb.
Dioscorea pentaphylla Linn.

DIOSCOREA ANGUINA Roxb.

Dioscorea glabra Roxb.

Dioscorea bulbifera Linn.

Dioscorea belophylla Wight.

Dioscorea sikkimensis Prain &
Burkill.

Smilax prolifera Roxb.

Asparagus racemosus Roxb.

Monochoria hastaefolia Presl.

Commelyna sp.

Phcenix humilis Royle.

Phoenix sylvestris Roxb.

Pandanusfurcatus Roxb.

Amorphophallus sp.

Colocasia Antiquorum Schott.

Rhaphidophora glauca Schott.

Lasia heterophylla Schott.

Sagittaria sagittifolia Linn.

Kyllingia triceps Roxb.

Kyllingia brevijolia Rottb.

Cyperusflavidus Retz.

Cyperus tuberosus Rottb.

Cyperus radiatus Vahl.

Cyperus auricomus Sieber.

Cyperus pumilus Linn.

MARISCUS MICROCEPttALUS Presl.

Fimbristylis dichotoma Vahl.

Eriophorum comosum Wall.

Carex hymenolepis Nees.

Panicum colonum Linn.

Panicum flavidum Retz.

Panicum prostratum Lamk.
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Pantcum indicum Linn.

Panicum myosuroides R. Br.

Thysanolaena acarifera Nees.

Oplismenus COmpositus Beauv.

AkUNdinELLA BRASILIENSIS

Raddi.

SetARIA GLAUCA Beauv.

Coix Lachryma-Jobt Linn,

POLLINIA ARTICULATA Trin.

SACCHARUM NARENGA Ham.

Saccharum spontaneum Linn.

POGONATHERUM POLYSTACHYUM
Kunth.

Andropogon asstmilts Steud.

AnDROPOGON FASCICULARIS Roxb.

Andropogon intermedius Willd.

Andropogon AcicuLARIS Willd.

Andropogon melanocarpus Elliott.

Andropogon ? distans

Cymhopogon Martini Stapf.

Anthistiria gigantea Cav.

Chloris incomplrta Roth.

Eragrostis amahilis W. & A.

Eragrostis stenophylla Hochst,

Cynodon dactylon Pers.

Phragmites Karka Trin.

BamBUSA ?

PiNUS LONGIFOLIA Roxb.

Ceratopteris thalictroides Linn.

Cheilanthes farinosa Kaulf.

Adiantum Capillus-veneris Linn.

Adiantum caudatum Linn.

Nephrolepis tuberosa Presl.

Polypodium coronans Wall.

Ophioglossum vulgatum Linn.

Lycopodium cernuum Linn.

forests compared with those to the west.

We will now look for east and west elements in this flora.

There is in the Indian Forester, vol. x., 1884, p. 325, a list of the

chief constituents of the S41 forest flora in Kheri, and with those forests

I propose first to compare the forest seen in the Nepil terai. The

following trees or shrubs named in the Kheri list are very conspicuous

plants in the Sdl forest between Adhabhar and Hettiunda -.---Dillenia

pentagyna^ Kydia calycina^ Grewia sp. (in the Nepal forests there

is G. scabrophylla), Clausena pentaphylla^ Leea sp. (in the Kheri

forests it is L. aspera)^ Semecarpus Anacardium, Indigofera sp. (in

the Nepal forests it is /. pulchella)^ Millettia auriculata^ Bauhinia

sp. (in the Nepil forests it is B, malabarica)^ Spatholobus Rox-

burghii, Terminalia Chebula^ Terminalia tomentosa^ Lagerstroemia

parvijlora, and Phyllanthus Emblica
;
while the following named in

the Kheri list are present in less obvious degree ;—Ochna pumila^

Adina cordifolia^ Stephegyne parvifolia^ Stereospermum suaveolens,

and Bridelia retusuo

The following are found in the Kheri list, and were not seen by me
in the Nepdl S41 forests :—Murraya Koenigii^ Garuga pinnata^

Schleichera trijuga, Buchanania latifoliaj Pterocarpus Marsupium^
Terminalia Bellerica^ Eugenia sp., Careya arborea^ Casearia

graveolens^ Casearia tomentosa^ Bassia latifoliaj Holarrhena

antidysenterica^ Ficus Rumphii (F. cordifolia and Ficus benga^



NOTES PROM A JOURNEY TO NEPAL. n

lensts. As my journey through the forest was hurried, my failure to

iiecord them by no means proves their absence: but it is quite

possible that Schleichera trijugay Buchanania latifoliay Pterocarpus

Marsupiumy and Bassia latifolia are really absentees : they are not

Sikkim trees.

Other woody plants which I noticed, and which are not named in the

Kberi list are :— Thespesia LampaSy Ahroma augustay Spondias axilla

arisy Anogeissus latifoliay Symplocos spicatay Nyctanthes Arbor-

tristisy Ichnocarpusfrutescens and Antidesma diandrum. A few of

these, which are almost all shrubs, were common enough to be

features of the undergrowth, e. g.y the Thespesia, Anogeissus, Symplo-

cos, Nyctanthes and Antidesma : I think that only Spondias axillaris

and Symplocos spicata can be absent from the Kheri Sil forests.

The Sil forests we know to extent westwards under the hills nearly

to the exit of the Sutlej. Many of the associated plants have almost

the same western limit.

Eastern plants in the Pine forest.

Associated with the pines on the Chorea Gh^ti are plants which

have no place in the Sdl forest, and the dispersal of which is more
restricted, among them Meliosma simplicifoliay Begonia gigantea,

Musssenda Roxburghii, Rubia angustifolia, Vernonia subsessilis,

and Echinacanthus Iongistylus are -distinctly eastern plants. Blumea
obovata is knoWn only from this one place.

Markedly eastern nature of the vegetation of the gorge of Bhdinsa
Dnhdn.

The vegetation of the damp gorge of Bhdinsa Duh^n is yet more
eastern still in character than the forest of the Chorea Ghdti as witness

the following plants found \.\iQx^\^Brachystemma calycinum, Schoepjia

/ragrans, Natsiatum herpeticum, Shuteria vestita, Dalbergia volubi-

Us, Mezoneurum cucullatum. Acacia concinna. Acacia pennata,

Albizzia luctda, Duabanga sonneratioides, Hedyoiis scandens. Tore-

nia fragrans, Utricularia orbiculata, Strobilanthes sabinianus,

Elatostema rupestre, Otochilus alba, Arundina bambusifolia. Panda-
nusfurcatus, and Rhaphidophora~glauca,

In appearance this vegetation distinctly suggests that of the hills

below Tindhdria in tKe Darjeeling District.

X^ultivation belt
;
its common plants.

I pass on to the cultivation area. Forest vegetation in it is limited

to steep slopes : elsewhere spread terraced fields, Campbell (Trans.
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Agri-Hort. Soc. iv. 1837, p. 59) and L^vi (Le Nep^l, i, pp, 297-

306) have described these fields with their narrow grassy banks which

permit but few plants to grow. The trees most common in the culti-

vation belt are Schima Walltchh) Alnus nepalensis and Acer ohlongum^

the bushes Rubus ellipticus^ Myrsine capitellata^ M, semiserrata)

Eurya acuminata^ Viburnum coriaceum^ Rosa moschata^ Maesa indi-

ca^ Prinsepia utilis. and Melastoma malabathricum ; the herbs

Pteris aquilina^ Nephrolepis tuberosa^ Gleichenia dichotoma, Kalan-

choe spqthulata^ Drymaria cordata^ Boenninghausenia alhiflora,

Parochetus communis^ and various grasses.

The hamlets dotted all over the hill-faces take a large toll of fire-

wood out of whatever forest or scrub is left, and the tendency is to

clear the ground more and more. The result is a rarity of well grown

trees
;
and in Lohdri Nepal the timber has wholly disappeared as a

result of the old smelting works. Some groves of trees near Khdt-

m^ndu preserved from the axe, are well grown : the steep slopes, for

instance, near Pashupati carry large trees of Alnus nepalensis^ Acer

oblonguMi Schima Wallichiif and Fraxinus florihunda. The trees

named are all leafy in December : the Alnus flowers then. Where

the trees are well grown there is little under them but here and there

a bush of Daphne cannabina with fragrant white flowers.

Where the trees have been cut from off the steep slopes, shrubs

generally remain with an abundant herbaceous vegetation between

them. If, for instance, one goes to the edge of the valley of Nepdl and

begins to climb the lower slopes of the hills that bound it, one finds

oneself among Pyrus Pashia^ Symplocos theaefolia^ Myrsine capitel*

lata^ Luculia gratissima and Maesa indica
;

none of these growing

higher than fifteen feet and generally only six feet high. In many

places among them is Camellia Thea—the Tea bush, healthy and

vigorous.

Phyllanthus parvifolius is not uncommon.

The herbs among the bushes are such as :

—

Drymaria cprdata,

Bcenninghausenia albiflora^ Artemisia vulgaris^ Anaphalis cinna-

momeay Anaphalis contorta^ Swertia angustifolia^ Lindenbergia

grandiflora^ ^chmanthera Wallichiif Anisomeles ovata, Pteris

aquilinaf and Gleichenia linearis.

The Downs in the cultivation belt.

The downs above M^rkhu and near Pherphing carry short grass at

the beginning of December, with the little blue bells of Campanula

sylvatica dotting them. The grasses of the downs are Pollinia

and Anthistiria imberbis: flowerless in December on them
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stand plants of PotentillaJulgens^ Tsucrium quadrifarium^ Artemisia

parviflora^ Hypericum japonicum^ Hypericum elodeoideSy Swerha
paniculatay Swertia parviflora and an Umbellifer, Micromeria

biflora occurs near Chitlong and abundantly about Jditpur.

Lotus corniculaius occurs at Chitlong— its eastern limit as far as

at present known. With it on grassy banks are two Violas, Gentiana,

a Stellaria and an Arenaria : and not Car away Oldenlandia

was found. Oldenlandia its eastern known limit

there
;
and Nepal is also the eastern known limit of Campanula

sylvatica.

To see Micromeria bidora growing with an abundance of Rosa

moschata, Rubus ellipticus^ and Prinsepia utilis suggests the vege-

tation of the Simla hills. But after enumerating the plants found in

the cultivation belt in discussing the east and west affinities^ we shall

see that the flora is distinctly eastern.

The cold winds and hml storms of Lohiri Nepal are proverbial.

With this cold and the denudation of its forests the valley has become

peculiar.

Crops in the cultivation belt.

In the cultivation belt besides crops of Marwa [Eleusine coracana

Gaertn.), wheat, Juir, and Buckwheat {Fagopyrum esculentum

Moench), were seen Tobacco, imported chillies {Capsicum annuum
Lina.), Turnips and sarson, Radishes, Fenugreek, Chinese cabbage

and Dtoscorea a lata Linn.

Oranges grow well, and apples satisfactorily
;
but the former do

better below the cultivation belt than in it.

A list of all the plants observed m the cultivation belt.

The following is a list of the plants observed in the cultivation

belt : as before capitals indicate the more common plants.

Clematis Buchananiana DC.

Anemone sp.

Ranunculus sceleratus Linn.

Berberis asiatica Roxb.

Berberis nepalensis Spr,

Fumaria sp.

Cardamim hirsuta Linn»

Viola canescens Walk
Viola sp,

Fojygala avillata Ham.

Stellaria ? saxatilis Wall.

Cerastium triviale Link.

Cerastium glomeratum Thuill.

Arenaria ? serpyllifolia Linn.

Drymaria CORDATA Willd.

Hypericum elodeoides Choisy.

Hypericum japonicum Thumb.

Cleyera ochnacea DC.

Eurya symplocina Blume.

Eurya acuminata DC.
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SCHIMA Wallichii Choisy.

Camellia theifera Griffith.

Reinwardtia trigyna Planch.

Geranium nepalense Sweet.

OXALIS CORNICULATA Linn.

Impatiens densifolia Hook. f.

Impatiem Pershadiana Hook. I.

Bcbnnjnghausenia albiflora

Reichb.

Evodia fraxinifolia Hook. f.

Zanthoxylum ovalifoliumV^ighi,

Zanthoxylum alatum Roxb.

Melia Asadirachta Linn,

Heynea trijuga Roxb.

Ilex excelsa Wall.

Celastrus paniculata Willd.

Zizyphus incurva Roxb.

Zizypkus (Enoplia Mill.

Acer ohlongum Wall,

Dohtnea vulgaris Ham.

Rhus succedanea Linn.

Rhus Wallichii Hook. f.

Crotalaria prostrata Roxb.

Crotalaria sessiliflora Linn.

Parochetus communis Ham.

Lotus corniculatus Linn.

Desmodium confertum DC.

Desmodium parvifolium DC.

Ahrus pulchellus Wall.

Shuteria vestita DC.

Mezoneurum cucullatum W.j& A,

Cassia occidentalis Linn.

Cassia lmvigata Willd.

Prunus Puddum Roxb.

Prinsepia utilis Royle.

Ruhus moluccanus Linn.

RUBUS ellipticus Sm.

Fragaria indica Anders.

Potentilla pulgens Wall.

Rosa moschata Mill.

Stranvaesia glaucescens Lindl

Astilbe rivularis Ham.

Dichroa febrifuga Lour.

Kalanchoe spathujlata DC.
Bryophyllum calycinum Salisb.

Eugenia sp.

OSBECKIA NEPALENSIS Hook.

Melastoma MALABATHRICUM
Linn.

Oxyspora eernua Triana.

Lagerstroemia parviflora Roxb.
WOODFORDIA FLORIBUNDA Salisb.

Bryonia laciniosa Linn.

Hydrocotyle rotundipoua
Roxb.

Sanicula europsea Lino.

Hedbra Helix Linn.

CORNUS CAPITATA Wall.

Viburnum stellulatum Wall
Luculia gratissima Sweet,

.

WENDLANDIA ? CORIACEA DC.
Hedyotis scandens Roxb.

Oldenlandia gracilis DC.
Ophiorrhiza fasciculata Don.

Hamiltonia suaveolenb Roxb.

Rubia CORDIFOLIA Linn.

Dipsacus inermis Wall.

Vernonia teres Wall.

Vernonia cinerea Less.

Vernonia anthelmintica Wild.

Adenostemma viscosum Forst.

Ageratum conyzoideb Linn.

Erigsron bbllidioidss Benth.

Conyza japonica Less.

Laggera alata Schultz<»Bip.

Laggera pterodonta B^nth.

Anaphalis triplinervis C. B.

Clarke.

Anaphalis araneosa DC.
Anaphalib contorta Hook. f.

Gnaphalium luteo-alhum Lion.

Siegesbeckia orientalis Linn.

Spilanthes Acmella Linn.

Galinsoga parviflora Cav
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Artemisia parviflora Roxb,

Artemisia vulgaris Linn*

Senecio chrysanthemoides DC.

SMNECIO VAGANS Wall.

Cnicus argyracanihus DC*
Puris\hieracioides Linn.

Sonchus arvensis Linn.

Launaea nudicaulis Less.

Tagetes patula Linn.

Lobelia radicans Thunb.

Campanula sylvatica Wall.

Caultheria fragrdntissima Wall*

Pieris ovalifolia Don.

Rhododendron arboreum Sm.

Plumbago zeylanica Lina.

Androsace saxifragsefoUa Bunge.

Mmsa rauentaqea a. DC.

Mxsa macrophylla Wall.

Mfrsine africana Linn.

Myrsine semiserraia Wall.

Myrsine capitellata Wail*

Embelia Ribes Burm.

Ardisia humtlts VaM.

Symplocos theaefolia Ham.

fasminum humiles Linn,

NyctantheS Arhor-tfisUs Linn*

Fraxinus floribunda Wall.

Ligustrum nepalense Wall.

Buddleia asiatica Lour.

Geniiana capitata Ham.
Ceniiana pedicellata

Swertia augustifolia Ham.
SWERTIA PANICULATA Wall,

Swertia dilatata C, B.

Clarke.

Cynoglossum furcatum Wall.

Bothriospermum te'nellum Fisch^

et Mey.

Cu'scuta reflexa Roxb*.

Solanum xanihocytrpum Sebrad.

et Wend.
Solanum indicum Linn.

Nieandra physaloides Gaerin,

Datura Stramonium Linn.

Datura fastuosa Linn.

Verbascum Tkapsus Linn.

LiNDEkBERGIA GRANDIFLORA
Benth.

Lindenhergia philippensis

Benth.

Lindenhergia uriicmfolia Lehm.
Vandellia Crustacea Benth.

Veronica Anagallis Linn.

Utricularia bifida Linn.

Oroxylum indicum Vent.

Thunbergia fragram Roxb.
Thunhergia coccinea Wall,

Hemigraphis latebrosa Nees.

E.CHMANTHERA WALLICUII Nees.

Strobilanthes penstemomides T,
Anders.

Lepidagathis hyalina Nees.

Adhatoda Vasica Nees.

Rungia parviflora Nees.

Dicliptera bupleuroides Nees.

Clerodendron infortunatum
Gaertn.

HOLMSKIOLDIA SANGtlNEk Retf

Plectranthus Gerardianus Benth
Coleus barhaius Benth.

Pogostemon glaber Benth,

Colehroohia oppositifolia Smith.

Elsholtzia blanda Betith^

Mentha arvensis Linn.

Micromeria biflora Benth.

Calamintha longicaulis Benth.

Scutellaria discolor Colebr,'

Scutellaria repens Ham;

Prunella vulgaris R. Br,

Craniotome versicolor Reichb.

Amsomeles ovata R. Br.

Colquhounia coccinea Wall.

Leucas Cephaloies Sprang.

^ Teucrium quadrifarium Ham.



84 NOTES FROM A JOURNEY TO NEPAL.

Plantago major Linn.

Deeringia celosioides R. Br.

Amarantus spinosus Linn.

CyATHULA TOMENTOSA Moq.

Cyathula capitala Moq.

Alternanthera sessilis R. Br.

Chenopodium ambrosioides Linn.

Polygonum Hydropiper Linn.

Polygonum catitatum Ham.

Polygonum chinense Linn.

Litssea obtonga Wall.

Litsoea lanuginosa Nees.

Daphnidium bifarium Nees.

Daphne cannabina Wall.

Elseagnus latifolia Linn.

Euphorbia neriifolia Linn.

Euphorbia pilosa Linn.

SARCOCOCCA PRUNIFORMIS Lindl.

Andrachne cordifolia Muell.-Arg.

Phyllanthus parvifolius Ham.
Jatropha Curcas Linn.

Celtis australis Linn.

Ficus religiosa Linn.

Urtica PARVIFLORA Roxb.

Pilea anisophylla Wedd.

Lecanthus Wightii Wedd.
ELATOSTEMA LINEOLATUM'Wlghi.

Girardinia heterophylla Dene.

Alnus NEPALENSIS Don.

QUERCUS SEMECARPlfolia Smith.

Quercus lanuginosa Don.

Quercus glauca Thunb.

CASTANOPSIS INDICA A. DC.

Salix tetrasperma Roxb.

Carpinus viminea Wall.

Ceratophyllum demersum Linn.
Hydrilia verticillata Casp.
Otochilus alba Lindl.

Agave Vera-Cruz Mill.

Agave Wightii Drummond &
Prain.

Dioscorea belophylla Voigt.

Dioscorea sikkimensis Prain &
Burkill.

Smilax parvifolia Wall.

Pandanusfurcatus Roxb.

Remusatia vivipara Schott.

Colocasia Antiquorum Schott.

Lemna sp.

Potamogeton oblongus Viv.

Potamogeton crispus Linn.

Eriocaulon sp.

Eriophorum comosum Wall.

Carex FILieina Nees.

Thysanolsena acarifera Nees..

POLLINIA ARGENTEA Trin.

Ischaemum angustifolium Hack*

Erianthus fulvus Nees,

Andropogon assimilis Steud.

Andropogon contortus Linn.

AnTHISTIRIA IMBERBIS Retz.

Eleusine coracana Gaertn.

Eragrostis stenophylla Hochst*

Gleichenia Diehotoma Wail.

Alsophila sp.

Nephrolepis tuberosa PresL

Polypodium co^onans Wall.

PolyPODIUM simplex Sw.

PteriS AQUILINA Linn.

Equisetum ? debile Roxb.

The plants which reach from the cultivation belt down to the plains

of Bengal or avoiding them re-appear in €hota Nagpur.

Out of the above 247 plants, thirty-seven are of general distribution

in Bengal— forty-seven, while not of general^distribution, occur in Chota

Ndgpur, twenty-five occur in Chittagong, twenty-four appear in North-

ern Bengal chiefly in the Dudrs, tw'cnty-two are recorded from Behdr,,
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ten from the plains of Tirhut, nine from central Bengal and nine from

Eastern Bengal. That Behir should possess so many is due to its

higher lands bordering on Chota Nagpur, if we add Beh^r to Tirhut

the number common to the Nepil Cultivation belt and Behir-Tirhut

is twenty-five, being Hypericum japonicum^ Reinwardtia trigyna^

heynea irijuga^ Celastrus paniculata^ Crotalaria prostrata^ Melas-

toma malabathricum^ Lagerstrasmia parvijlora^ Woodfordia flori-

bunda, Oldenlandia gracilis, Hamiltonia suaveolens, Vernonia teres,

Launsea nudicaulis, Androsace saxifragaefolia, Nyctanthes Arbor-

tristis, Bothriospermum tenellum, Hemiphragma latebrosa, Lepida-

gathis hyalina, Clerodendron infortunatum, Deeringia celosioides,

Salix tetrasperma, Thysanolaena acarifera, Pollinia argentea, Is-

chaemum angustifolium^ Andropogon assimilis, and Andropogon

contortus.

If we add together the thirty-seven plants which are of general

distribution in Bengal and the plants which are common to the culti-

vation belt and the other places mentioned, then

84 or 34 per cent, are common to this belt in Nep^l and Chota

Ndgpur.

62 or 25 percent are common to this belt in Nep41 and Chittagong.

61 or 25 per cent, are common to this belt in Nepil and northern

Bengal including the Dudrs.

59 or 24 per cent are common to this belt in Nep41 and the plains

of Behir-Tirhut.

It is certainly of interest to notice that the percentage of plants com-

mon to the belt and Chota Nigpur is greater by 10 per cent, than the

percentage of plants common to the belt and the plains below : this

difference is of course doe to the elevation of the Chota Ndgpur
plateau. It is also of interest further to note that the Du^rs and
Chittagong have no greater percentage in common with this belt than

have the plains below.

In the cultivation belt may be found a very considerable number of

plants,—nearly fifty in the above list,-—which extend southwards very

generally throughout India.

Montane plants of the Himalaya which extendi eastwards or
westwards from Nepal.

There are in the list just over one hundred and twenty montane
plants the distfibution of which goes both eastwards and westwards
beyond Nepdl.

Two of these Wendlandia pendula and Senecio vagam,
have been collected both in the central Himalaya and in the extreme
east of the kingdom of Nepil.

D
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The following montane plants extend from Nepdl eastwards only

beyond the boundary of the k\ngAov[M^Polygala arillatat SteUarta

saxatilis, Cleyera ochnacea, Eurya symplocifiay Schinia Wallichii,

Heynea trijuga, Zisyphus tncurva^ Dobinea vulgaris^ Destnodium

conjertumy Shuteria vestitay Mezoneururh. cucullatum^ Ruhus moluc-

cdnuSy Etrctnvxsid glducescens, Dichrod fehrifugay Otbeckia nepal-

ensisy Oxyspora cernudy Bryonia lactniosay Lucutia graiisstma,

ti^endlandia coriacedy Hedyoiis scdndenty Gdultheria fragrantii-

simay Ma^sa ramentdceay Massa macrophyllay Myrsine semtser-

faidy Myrsine cdpiiellatdy Sympl&cos iheaefolidy Sweriia dilatatOy

Strobilanthes penstemortoideSy PogoStemon glatery Elshalizia blanddy

Litsaea obtongdy Piled anisophyllUy Casianopsis indicdy Otochiluz

albdy Pdndanus fufcatusy Carex flltana, and Polypodium coronans.

The following extend from Nepal westwards only •.•^Arenaria

serpyllijolidy Rhm Wallichiiy Lotus corniculatuSy Erigeron betlidioi^

deSy Myrsine africanOy Ligustrum nepdlensCy Swertia pan^culatoy

Coleus barbaiuSy Euphorbia ptlosa, Celtis australtSy and AnthistU

ria irnberbis, var. Poylei.

Rosa moschata might almost be classed as western, for it disappears

in Sikkim
;
but if re-appears.in the Chumbi valley and Bhutan.

We' must admit a greatly preponderating eastern element.

Of interesting irregular distribution are :

—

Lobelia radicans : Khasi hiiis, Ringhi and Nepal
; it is probably an

introduced plant in Nepal.

Nyctanthes Arbor-tristis

:

the hills of southern India generally and

in the north along the lower Himalaya from Nepal westwards
; not in

Sikkim ; to the east in the hills of Assam and Burma.

Lindenbergia philippensis : Burma and Assam, jumping from

Chittagong and the Naga hills to Nepdl, being in this respect rather

like Lobelia radicans.

Teniperate Forest Bdt • its ofiaraeterlstic pfaiito.

The temperate forests 1 am inclined to define by the presence of

Rhododendrons. Rhododendron arboreum occurs first above Sisa-

ghiri, with pines Quercus Semecdrpifotidy taakStigoti this south

side of the pass a thin forest.

The grass in December under these trees above Sisaghdri is

yellow and contains an abundance of Andphatis contorid out of flower.

On the north side of the pass there is less -grass, and there are more
bushes, e.g.y of Luculia gratissimOy Viburnum sfellulafum, Rhussucce-

donea with red autumn leaves, and two species of RubuSy together

with trees of Prunus Pudditm and Lauraceje. Mosses just at the
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Chessapani pass festoon the trees
;
and epiphytes arc abundant, chiefly

the orchid Otochilus alba^ and^ Peperomia reflexa. Under the trees

just at the pass occur the following, whose generic names in a large

measure suggest a temperate flora :—Clematis grewiaeflora^ iHyperi^

cum patulufUy Boenninghausenia albiflora^ Galium Aparine^ Galium
MollugOf Valeriana Hardwickii, Dipsacus inermis^ Gerbera macro-

phylla, Myriactis nepalensis^ Swertia nervosa, Cuscuta reflexa,

Cynoglossum furcatum, Strobilanthes glutinosus, Craniotome versi-

color,^ and Calamintha umbrosa.

The forest above Chitlong on Chindagiri begins with 'Quercus

semecarpifolia, Rhododendron arboreum, Pyrus Pashia and Prunus
Puddum. It continues over the crest, pines being absent, and down
the steep slope to Thdnkot, Quercus glauca in the upper parts being

very common.

Under the trees we get bushes of Jasminum humile, Hypericum
patulum, Berberis aristata, B. nepalensis, Buddleia macrostachya.

Viburnum stellulatum, Randia tetrasperma, Neillia thyrsiflora,

Embelia Rihes, dOid Eurya acuminata. We find climbers such as Vitis

semicordata, Smilax prolifera, Trachelospermum fragrans and
Euonymus vaeans ;

and sprawling bushes of Rubus acuminatus, Senecto

scandens, and Asparagus racemosus; herbs as Ranunculus pennsyl-
vanicus, Tkalictrum sp., Sanicula europaea, Pimpinella diversifolia,

Heracleum sp., Galium sp., Dipsacus inermis, Valeriana Hardwickii,

Senecio vdgans, Artemisia vulgaris, Cnicus Wallichii, Lactuca hastata,

Lindenbergia grandiflofa, Dicliptera Roxburghiifiirardinia hetero-

phylla, and Polygonalum. Viscum, articulatum was on the oak trees.

A remark must be made in passing regarding Senecio scandens :

my specimens exactly agree with Wallich^s S. flexuosus founded on

material collected in Nepdl ,* and it may perhaps be a definable variety.

The forest south of Chaqdagiri along the Pherphing-Tdmheh-khdni

road has been very much cut over-; full grown trees ate rare in it

;

but on the less acfcessilble slopes well above the road is better forest.

In the Well cut-over forest Rhododendron drboreuM is plentiful on

shady slopes mixed with polled trees of Quercus lanuginosa^ Pieris

bvalifolia, Viburnum coriaceum and Rhus Wallichii.
* On sunny slopes grass occurs plentifully With Anaphalis contorta

and Phpllanikus parvifohus. Aechmanthera Wdllielit is in places

very abundant. AlnuS nepaiensis, as a small tree, appears. Carpirns

Mr. C. G. Rogers has called my attention to the low level at whith Quercus

semecarpifotid Here appears. Looking up my records I find that 1 found it once

three marches from 'Simla at 8,000 feet. Sir Henry Collett (Flora Simlensts, iQOi*

P* 474) gives it3 lower limit as. 8,500 feet : and Mr. Rogers finds the limit to be much

higher in Jaunsar.
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grows sparingly
;
and Berberts nepalensis. Orchids, Peperotnia^

Polypcdium coronans and Usnea are present as epiphytes. Jasminum.
humtle^ in December flowerless and frost bitten, was seen plentifully

in one spot. Viburnum coriaceum, Cleyera ochnacea^ Cornus oblongay

Galium rotundifoliumi Coleus barhatus and Astilbe rivulariSf were

observed.

The forest round Kakni is altogether cut over ; here and there

in it stout tree stumps suggest what has been; but there are no large

trees now. The small trees there are chiefly Prinsepia utilise Msesa

ramentacea^ Gaultheriafragrantissima, Luculia gratissimay Daphne
cannabina, Crataegus crenulata^ Viburnum coriaceum^ Randia

tetrasperma, and Ilex excelsa. Patches of Gleichenia longissima

occur in hollows. Pteris aquilina is sporadic.

Two species of Anaphalis had flowered very abundantly over the

grassy parts of the hill top, where grew also Potentilla fulgens,

in the most shady places mosses and Selaginella were very abundant.

Two species of Galium occurred. Pardanthus chinensis and an Ari-^

saema, perhaps A. concinnum, occurred. Swertia dilatata was very

common, with Pratia begonifolia^ Sanicula europaea^ Trifolium

repens^ Galinsoga parvijiora Myriactis nepalensis.

The nectaries of Swertia dilatata appear better developed in

Nepdi than in Sikkim.

The vegetation on the Sangli Khola was found to be very like

that at Kakni. But of plants not seen at Kakni were found on the

Sangli khola: —Gynura angulosa^ Dichrocephala latifoliaj Anaphalis

araneosa^ Anaphalis adnata^ and Maesa macrophylla.

Lichens are not uncommon on the tree stems especially of Pyrus.

A list of all tlie plaifts olsserved Ik the Forest Belt,

The following is a list of ail the plants observed in the temperate

forest : capitals in it indicate abundance.

Clematis Buchanan/ana DC.
Clematis grewimflora DC.
Thalictrutn sp.

Ranunculus diffusus DC.

Ranunculus pennsylvanicus Linn.

Berheris aristata DC.

Berberis nepalensis Spreng.

Hypericum patulum Thunb,

Hypericum japonicum Thunb.

Eurya acuminata DC.

Schima Wallickii Choisy.

Camellia thcifvra Griffith,

Reinwardtia ietragyna Planch.

Geranium nepalense Sw.

Impatiens aureola Hook. f.

Bcenninghausenia alsiflora

Reichb.

Cipadessa fruticosa Bmme.
Ilex excelsa ¥/alI.

Euonymus vagans Wall.

Viiis semicordata Wall.

Rhus Wallichii Hook. f.

Priotropis cytisoides W. & A.

Trifolium repens Linn.
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Indigofera sp.

Pru'nus Puddum Roxb.

Prinsepia utilis Royle.

Neillia thyrsijiora D. Don.

Ruhus acuminatus Sm.

Rubus paniculatus Sm.

Rubus ellipticus Sm.

POTENTILLA FULGENS Wall,

Rosa moschata Mill.

Pyrus PashIa Ham.
Cratmgus crenulata Roxb.

Cotcneaster bacillaris Wall.

TiARELLA polyPHYlla Don.

Hydrangea ?aspera Don.

Dichroa febrlfuga Lour.

Oxyspora paniculata DC.
AmMANNIA ROTUNDIFOLIA Ham.
Begonia laciniata Roxb.

Hydrocotyle Trotundifolia

Roxb.

Hydrocotyle javanica Thunb.

Sanicula EUROPmA Linn.

Pimpinella diversifolia DC.
Heracleum sp.

Hedera Helix Linn.

Cornus oblonga Wall,

Viburnum stellulatum Wall.

Viburnum coriaceum Biume.

Luculia Pinceana Hook. f.

Randia tetrasperma Roxb.

Leptodermis lanceolata Wall.

Rubia cordifolia Linn.

Galium rotundifolium Linn.

Galium Aparine Linn.

Galium Mollugo Linn.

Valeriana Hardwickii Wall.

Dipsacus inermis Wail.

Dichrocepkala latifolia DC.
Myriactis nepalensis Less.

Anaphalis ctnmamomea C. B.

Garke.

Anaphalis adnata DC.

Anaphalis araneosa DC.
Anaphalis contorta Hook. t.

Galinsoga parviflora Cav.

Artemisia vulgaris Linn.

Gynura angulosa DC.
Senecio scandens Wall.

Senecio densiflorus Wall

Senecio vagans Wall.

Cnicus Wallichii DC.
Ainslidea pteropoda DC.

Ainsliaea aptera DC.
GerberA macrophylla Benth.

Lactuca hastata DC.
Pratia begonifolia Lindl.

Lobelia pyramidalis Wall.

Campanumsea inflata C. B.

Clarke.

Campanula colorata Wall.

Gaultheria fragrantissima
Wall.

PlERIS OVA LIFOLIA Don.

Rhododendron arboreum Sm.
Maesa ramentacea A. DC.
Maesa macrophylla Wall.

Myrsine semiserrata Wall.

Myrsine capitellata WalJ

Embelia Ribes Burm.

Symplqcos themfolia Ham.
Jasminum humile Linn.

Trachelospermum frasrans
Hook. f.

Buddleia ? macrostachya Bentb.
Swertia paniculata Wall.

SWERTIA dilaTATA C. B.
Clarke.

Swertia nervosa Wall.

Swertia angustifalia Ham.
Cynoglossum furcatum Wail.

Cuscuta reflexa Roxb.
Lindenbergia grandiflora Benth.
Hemiphragma heterophyila Wall.
/Echmanthera Wallichii Nees.
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Strohilanthes glutinosus Nees.

Strobilanthes pentstemonoides T,

Anders.

Dicliptera roxhurghiana Nees.

Elsholtzia fstrobilzfera Benth.

Calamintha umbrosa Benth.

Calamintha longicaulis Benth.

Scutellaria repens Ham.
Craniotome versicolor Reichb.

Leucas ciliat^a Benth.

Plantago major Linn.

Deeringia celosioides R. Br.

Peperomia reftexa Dietr.

Daphne cannabina Wall.

Loranthus odoratus Wall,

Loranthus Scurrula Linn.

Loranthus umbellifer Schultf.

Viscum articulatum Burm.

OSYRIS ARBOREA Wc^ll .

Phyllanthus PARVIFOLIUS

Ham.
Urtica parvijlora Roxb. •

Girardtnia heterophylla Uecne.

Lecanthus Wightii Wedd.
ElATOSTEMA UNEOIATUM Wigbt.
Alnus nepalensis Dan.

Quercus SEMgc^RPiFQUA Smith.

Quercus lanuginosa D^n.

Quercus qlauca Thunb.

Carpinus viminca W^l|,

Otochilus alba Lindl.

Pardanthus chinensis Ker.

Agave Vera-Crust Mill.

Agave Wightii Drummond &
Prain.

SMILA^ PARVlFOLIA Wall.

Asparagus racemosus Koxb.

Tupistra aurantiaca Wall.

Colocasia Antiguorum Schptt.

Arisdema sp.

Andropogon ASSiMii.i$ Stewd.

Arundinaria sp.

Gleichenia dichotoma Wall,

GlEICHENIA LONGlSSmA Blume.

Polypodium sp.

Pteris aquilwa Linn.

Very few plants of tbe Temperate Forest Belt reach the plains hut a

few reappear on Parasnath and in the Gliittagong hills.

In the temperate foreat belt the vegetation is very different from

that of the plains : and of the plants in the above list only Amp^annia

rotundifoHay Dicliptera Roxhurghiana^ Asparagus racemosus and

Colocasia Antiquorum are at all general in the plains of Bengal.

The few indigenous plants common to this belt and the ChotU

Nagpur plateau, with Pdrasnath rising to 4,000 ft., may be nanped i

they are Hypericum japonkum^ Rubia cordifoHai Caiamigktkft

umhrosa^ Peperomia reflexa^ Loranthus Scurrula^ liiscum urticula^

turn, Girardinia heterophylla and Andropogon assimilis*

The hills of Chittagong carry almost the same number,

cum japonicum^ Eurya acuminata^ Schima WxUicMi^ Mcesa ramen^-

taceay jEchmantbera Wallichii, Loranthus Scurrula and Gleichenia

linearis. Every one of these is found in the Sikkim Himalaya and

mountains of Assam. Msesa rarnentacea and Loranthus Scurrula

reach their western known limit in Nepdl.
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Distribution of llie moutnne plants alongf the Himalaya : some avoid

vet Sikkim.

The montane plants are for the most part of general distribution

along the Himalaya, a very large portion of them growing all along

the chains from Kashmir eastwards to Sikkim and Bhutan. A slightly

less part while not growing in Kashmir grow in Garhwil and Kumdon.
and thence extend eastwards through Nepdl to Sikkim and Bhutan.

^Six interesting plants of this wide distribution avoid the wet hills of

Sikkim but re-appear in the mountains east of Sikkim : they are

Hypericum patulum^ Hex excelsa^ Rosa moschata, Cotnus oblcnga^

yasminum humile^ Trackehspermum fragrans and Osyris arborea

Randia tetraspermat and Prinsepia utilise while not completely

avoiding Sikkim, are there confined to the drier remote regions in the

interior of the mountain^e Leptodermis lanceolata is very similarly

distributed.

Eastern and Western Elements.

The following plaiits are eastern ;—Schima Wallichiiy Euonymus
Vagans, Priotropis cyiisoides, Neillia thyrsiflora, Dickroa febrifuga^

Tiarella polyphylla, O^yspora* paniculata, Begonia laciniata,

Luculia gratissima, Sen^cio densiflorus, Senecio vagans, Pratia

hegonifoliay Gaultheria fragrantissima, Maesa ramentacea, Maesa

macrophylla, Myrsine semiserrata, Myrsine capitellata, Symplocos

theaefolia, Buddleia macrostachya, Swertia dilatata, Swertia ner*

vosa, Strohilanthes pentstemonoides, Leucas cUiata, l^oranthus

vdoratus^ Loranthus Scu'^rula, Loranthus umbelUfer, Otochilus

alba, and Tupistra aurantiaca : and the following are western

Rhus Wallichii, Swertia paniculata, Strohilanthes glutinosus, and
doubtfully bacillaris.

On the whole then the flora of these ridge tops, where clouds are

apt to gather, and the trees, as in Sikkim, to be festooned with mosses,

is more eastern lhan western.

One plant of the belt has a peculiar distribution. It is Ranunculus
pennsylvanicus, which while climbing to b,ooo ft. in the Khisi bills,

mountains of Burma and Nepil has been found on the Panjab plain at

Ludhiana and on the Ganges at Bhojpur Both W^lich and Scully

collected it in Nepil.
CONCLUSIONS.

What is written above is, indeed, but a superficial account of the

features of the vegetation between Raksal and the Himalaya of Central

Nep^l as far'back as 35 miles in a straight line from the skirts of the

* Although not tneationed in the Flora of British India, as found in Sikkim Hypericum
PeUulumt yasminum humUt and Truchelaspermum fragtan* do occur there. ££ditor].
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plains and not higher than 7,000 feet. There was but one excuse for

writing it, i.e.^ the great want of knowledge of the Botany of that part

of the chain.

The outstanding result is an expression of the easternness of the

vegetation. It is so much more like that of the Darjeeling District

than that of the North-Western Himalaya. In bringing forward this

statement I do but emphasize what Sir Joseph Hooker has already

stated in the Imperial Gazetteer of India (Oxford, 1907) ir, 165,

where he classes Central Nepdl with Sikkim.

The botanist who has not visited both places has largely to rely

on statistics for comparative purposes. I have treated above, as far as

I can, my subject from his point of view and have shown that

1 . The sA\ (Shorea rohusta) forests of the tropical forest belt seem

not to possess trees of Schleickera trijuga, Buchanania

latifolia^ Pterocarpus Marsupium and Bassta latifoliaf

which are wanting likewise in the Sikkim Terai forests,

but present in the Kheri forests
;
while they possess Spondias

axillaris and Symplocos spicafa^ of which the reverse is

the case. They are thus a little more eastern than western.

2. The pine forests of the Chorea Gh4ti hills have six plants

in them obviously eastern, viz.^ Meliosma simplicifolWy

Begonia gigantea, Mussaenda Roxburghii^ Vernonia

subsessilis and Echinacanthus longistylus^ and considering

their Flora as a whole are rather eastern.

3. The tangle of vegetation in the Bhdinsa Duhdn gorge contains

the following distinctly eastern ip\dJ\is—^Brackystemma

calycinum^ Schoepjia fragrShS^ Natsiatum herptticum^

Shuteria vestita^ Dalbergia volubiliSy Mezoneurum cucul'-

latuniy Acacia concinnay Acacia pennaiay Albizzia lucida^

Duabanga sonnetatioidesy Hedyotis scand^nSy Torenia

fragranSy Utricularia orbiculatay Sirobilanthes sabi-

nianus, Elatostema rupestre, Otockilus alba, Arundina

hambusifoliay Pandanus furcatus and Rhaphidopkora

glauca. It is distinctly eastern.

4. The cultivation* belt carries 37 plants which have not been

collected west of Nep^l, and only 1 1 which have not been

collected east.

5. The temperate forest belt carries 28 plants which have not

been collected west of Nep4 !, and only 3 or 4 which have

not been collected east.

Now having myself been in both places, I wish next to exchange the

statistical method for the ecological, and to compare the eye-appear-



NOTES FROM A JOURNEY TO NEPAL. 93

ances of the vegetation in Sikkim and Nep41. The comparison will be

much more superficial than is desirable, but will be a beginning of

knowledge of the relationship of the two.

First of all to the eye the Sdl forests under the hills present great

similarities. On the edge in both places, the tall scarlet Leonotis

nepetdgfolia and the lilac Plectranthus ternijolius occur. Stereosper~

mum suaveolens^ Heynea trijUga and Cedrela Toona flourish where

the forest is not pure; and Anisomeles ovata is common. Dioscoreas

and other climbers, with annual stems, twine round the sal trees

separately, not binding them together ; and a variety of smallish plants

find a place in the shade.

The dissimilarities which are noteworthy are that epiphytic orchids

and the epiphyte Polypodium coronans are far more common in the

Sikkim Terai forests than in those of the Nepdl Terai
;
and that while

Nyctanthes makes a feature in parts of the Nepdl forests it is absent

from those of Sikkim.

Just where the level Sal forest gives place to the pines on the slopes

of the Chorea Ghdti hills, Desmodium confertum becomes most

abundant : it is a plant very common in the Sal forests of the Darjeeling

district at a little distance from the plains. Boehmeria platyphylla is

like it common in the two places, and both Deeringia celosioides

and Polygonum chtnense are common in the Sil forests of the Nepdl

hills and in the Tista valley of Sikkim.

The pine forests of the Chorea Ghdti are absent from the Sikkim

Himalaya. The pines (Pinus longifolia) are quite absent from the

hill faces south of Darjeeling, and almost absent from the Tista valley

where they do but grow on some dry rocky spurs near Pashok, which

is over the junction of the Tista and Runjit ; and they grow in the

Runjlt valley, as at Badamtam. Of the plants associated with them in

Nepdl, JBchmanthera Wallichii and Scutellaria repens absent them-

selves in Sikkim. Blumea ohovata is also absent
;
Swertia angusli-

folia, var. Wallichii and Anaphalis araneosa are rare or absent from

the wetter hill faces of Sikkim, though found abundantly further back at

Darjeeling and northwards on rather dry slopes ; Bcehmeria rugulosa

becomes very rare in Sikkim
;
and Scutellaria discolor, to, be found

in quantity, must be searched for north of the Tista Bridge, where
Pinus appears. The other plants, e.g., Indigofera hirsuta, Maoutia
Puya, Echinacanthus longistylus, Strohilantkes capitatus, Musssenda
Roxburgkii and Geniosporum strohiliferum hold their own in the

Sikkim Himalaya
;
but they do not make any plant association as in

Nepal : they associate in these forests of Nepal with plants of Eastern

type, so that we have a curiously mixed eastern and western vegetation

on the Chorea Ghati belt.
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Just iM^th of the pine forests of the Chores Ghiti come the wetter

Sal forests towards Hettaunda. They are very like the Sdl forest? on

the edge of the hills of Sikkim : Hedyotis $cand^ns, Leucas molitsstmQ,

Cullicarpa m^^cr^phylla and Laggera fiava are common plants in each

country ;
AnthU^iria gigantea is a characteristic grass in each ; and

the Leguminosae are similar, e,g,^ PdeMonet^rum cucullatumy MimosiU

rubrtcaults and Afacta pennata^ though they become rare in the Tista

valley, north pf the Tista Bridge ; Castanopsis indica is found bordering

on the Sal in both places
;
De^modtum confertum is common in tho

Nepil forests, and locally«common in the Sikkim Sdl forests, but chiefly

above the Tista Bridge. In this damp Sdl forest of Hettiunda I found

more epiplytic orchids than in the S4l forest of the plain.

Again beyond Hettdunda the tangle of vegetation present fn the

Bbiinsa Duhan gorge is like that of Sikkim. The abundance pf trees

of the peculiar DiA(iLhFng^ sonnetatioides and tall Bomh^x tnalaharU

cum alone would make the forests in a measure aUke \ in addition

there is the conspicuous creeper Combretum decandrum in both places

;

there is the abundance of Strobilantk^s ^apifutus and ^latostema

rupestre\ the presence of Kalanchoe on rocks, of Qroxyl^m indteum

with its enormous pods, of Hamltomd suaveolens^ of Anthacephalus

Cudutuha^ of Terminaliu tomentosoiyOi Antid^sn^a diandrum^ and of

Mussaenda Rojfhurghn. Pandanus furcatuSy local in the Bhdinsa

Duhdn gorge, is far more abun lant in the Tista valley
^
while the

reverse is the case in regard to Kalanchoe. Pkqphtdophora glauca is

Ujlso more abundant in the Sikkim valleys. Gynocardia odoratay which

occurs along the Tista valley is apparojjtly absent frpm the Bb^insa

Puhdn gorge. Urtica parviflora is enormously plentiful in both

p’aces, and so is canyasoides ;
while Qirardinia heterophylld

is common enough. Arundina- bambusifolia is equally found in both

countries. Associated with Arundina in Sikkim and common, ia

Exacum teresy but it was not observed by me in Nepil, though found

on the Nepdl border near B^ir%nia.

In the upper part pf the Bhiinsa Duhdn gorge the simd^ity to

Sikkim continues in the presence of Rubus elltpticus Colehrookia

oppositifolia. Hohnskioldia sanguinea is more common in Nepdl than

in Sikkim. Thunbergia grandiflora is absent from Nepdl; and

Thunbergia a feature pf the hills under Tindh^ria in Sikkim,

seems to be less common in Nepal than in Sikkim*

The abnndance of Nephrolepis tuherosa at the upper limits of the

tropical forest belt i? alike .in both countries.

The cultivation belt both in Nep^l and Sikkim in common is

characterised by the abundance S^chima Walliekiiy Pteris aquilinay
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Nephrolepis tuherosa^ Gleichenia dichot^ma^ Drymarta copdata^

Artemisia vulgaris
^
Baenninghausenia alhiflora^ Laggera pterodonta,

Melastoma malabathrUum^ Calos0sia Antifuprnm and ellip-

ticus. Lindenbergia grmdifiora, conpmoii in Nepdl, is locaUy common
in Sikkim. Rut whereas in Nepil Rosa moschata is most abundant

and a feature of the Nep4l valley, it is absent from the Sikkim

Himalaya—driven out '(one must conclude) by the rain. Oxyspora

paniculata locally abundant in Nepdl seems to be rare on the wettest

hills of Sikkim, though very common at some distance from the plains.

In the cultivation belt are the downs of Mdrkhu with plants most

unlike those of Sikkim, e.g.^ L^otus cprniculatus^ Campanula sylvatica

and Oldenlandia gracilis. These grassy downs with their short turf

and bushes of Prinsepia, Rosa and Rubus are much more like hill-

sides towards Simla than hill-sides towards Darjeeling. High up on

them Gaultheria fragrantissima makes little fence-like lines in

places where the slope of the hill -has favoured its growth. Phyllan^

thus parvifoiius is there most common
;
but in British Sikkim I have

only seen it in one place.

The upper forest belt is the hardest to write of, because so little

of it could be examined. It has been shown how much more eastern

than western ia its vegetation ; its appearance is often more western

than eastern—a consequence ot the wholesale destruction fpr firewood

to which it is subjected, and which is more a feature of the hills

towards Simla thag the less populated hills of Sikkim : but this resem-

blance is fortuitous. The oaks of the upper forest belt along the

ridges where they have escaped the axe, the moss that hangs thick on

their branches, the trees of Prunus Puddum and Alnus nepalensis, the

bushes of Luculia^ Msesa^ Neillia thyrsiflora^ Priotropis cytisoides,

Dickroa febrifuga, Berberis nepalensis and Hypericum patulum^

the climbers as Clematis Buchanantana, Rubus paniculatus and

Hedera Helixfthe patches of Gleichenia longissima filling hollows, the

abundance of Swertias, Valeriana Hardwickitf Hydrocotyle javanica

Sanicula europaea^ Geranium nepalense^ Parochetus communis^

G'Fnura anguUsa^ Pratia begonifolia and Andropogon assimilis, are

as in Sikkim. But whereas in Sikkim one generally finds several Rhodo-

dendrons on the hills where R. arboreum grows, one does not do so in

Nepdl. One of the Nepdl oaks Quercus semecarpipolia^ like several

plants mentioned already, avoids the wettest forests of the outer

Sikkim Himalaya.

The hills of Nep^l show a great poverty, as compared with Sikkim,

in the number of species present
;
but then we know so little of the

Nepdl hills, and there are doubtless so many plants yet to be found
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at 7,000 feet and above, that we are hardly justified in drawing deduc-

tions.

As far as we know at present, the temperate forest belt contains

fewer western types than the cultivation belt, and this we must largely

ascribe to our accidental knowledge of the unusually cold and deforested

Lohdri-Nep^l Valley, and to the want of knowledge of anything but

damp hill crests in the temperate forest belt.

Summing up, then, we may say of the road into Nepal

1. |*ts Sdl forests on the flat are not quite like those of the

Sikkim Terai, nor as those of Kheri.

2. The pine forests of the Chorea Ghdti are unrepresented in

Sikkim, though a few of their plants are distinctly Eastern.

3. The Sal forests of the Hettiunda mari are like the S4 I forests

of the lower Sikkim Himalayan slopes.

4. The vegetation of the wet gorge of Bhdinsa Duhan is very

like that of corresponding places in Sikkim.

5. The vegetation of the cultivation belt is rather diverse from

that of Sikkim.

6 The vegetation of the wet hill tops is like that of corresponding

places in Sikkim.

The similarities noticed are the effect of the monsoon
; and of course

one could not expect any barriers to dispersal along the chain other

than climatic changes. The wet south-west wind streaming straight up
the Bay of Bengal on to the Sikkim Himalaya brings so much rain

thither as to drive certain plants out of those hills, chiefly out of the

hills that it first strikes, and thereby it creates the diversity of the Sikkim

Flora—a most worthy subject for study. Where this same wind in

some similar degree strongly blows on to the hills that we are

dealing with, their vegetation resembles that of the Sikkim

Himalaya.

The known endemic element in our region, as far as it came under

my- observation, consists of Blumea ohovata dn the Chorea Ghati hills,

of three species of Impatiens^ of Calamintha longicaulis and possibly

of an Eriocaulon—^\2.i\X.^ not numerous enough in the present state of

our knowledge to justify deductions. There are also some varieties

which are endemic, amongj which may be included thosejof Inula
Cappa and Senecio scandens^ mentioned earlier] (pp. 68 and 87).
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ENUMERATION OF PI4ANTS OBSERVED.

Those were collected which are numbered or dated'. The rest

are recorded as growing in the notes made en route. (/) indicates

lower forestsy [2) cultivation‘sbelt
y (j) upper forests.

D1C0TYLE1N)M£S.

Ra^iiunculaceee.

Clematis Gonriana Roxb.

(1) Hettdunda. 29544.

Clematis Bucliananiaua DC.

(2) Chitlong, abundant, 29679:

(3) Saddle on the road near Pherphing.

Clematis grewiaeflora DC.

(1) Below Bhimpedi, 29580 :

(3) Chessapdni pass, not uncommon, 29588.

Anemone sp.

(2) Markhu valley : Khagu, west of Pherphing.

Tlialictrum sp.

(3) North side of Chdndagiri.

Ranuncnlns sceleratus Linn,

(2) Mdrkhu valley.

Ranunculus diffusus DC.

(3) North side of Ch^ndagiri pass, 6,000 ft. 29819.

Ranunculus pensylvanicus Linn.

(3) Forest above Chitlong, 29691.

Dilleniaceae.

Dillenia pentagyna Roxb.

(i) Simalbasa : Chorea Ghdti above Bichiakoh,

Menispermacese.

Cocculus villosus DC.
(i) Parsua, in jungle,

is sampelos Pareira Linn.

(1) Adhabhar to Bichiakoh, in the sal forest, 29473.

Berbcridacese.

Berberis nepalensis Spreng.

(2) Markhu valley.

(3) Forest above Chitlong
;
Fakhel.
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Berberis aridtald DC.

(3) Forest just above Chitlong, 29696,

Berberis asiatica Roxb.

(2) Markhu, 3,800-4,000 ft. 29644.

Papaveraceaj.

Argemone mexicana Linn.

(i) Shingle river bed, Bhimpedi,

Fnmaria sp.

(2) Niakot.

I'uinariaceae.

Crueifene.
Cardamine liirsata Linn.

(i) Tddi valley near Niakot, nth December >907; LikhU valley,

rare

:

(2) Mdrkhu.

Violuceie.

Tiola canescens Wall.

(2) Chitlong, 29682.

Tiola sp.

(2) Chitlong.

Bixaceff.

Flacourtia Ramontebi L'Hetit.

(i) Parsua.

Xylosma lonffifolium Clos.

(i) Sdngu on Trisuli, 29913.

Polys^alaceie.

Polyg^ala arillata Ham.

(2) Ascent from Thansing to the Sangli khola, 29943.

Polygala leptalea DC.
(i) By the Kuro nadi, near Hettaunda, 29526,

Caryopliyllacese.

Cerastium glomeratam Thuill.

(2) Khdgu,

Cerastium triviale Link.

(2) Mirkhu valley.

Stellaria ? saxatilis Wall.

(2) Mdrkhu, 4,000 feet, abundant, 29674
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Bracliyst^iima calycinum Don.

(1) Supdri tAf, very abundant: Nlmbua tdr, 28161, 28168.

Arenaria ? serpyllifolia Linn.

(2) Chitlong, 29684.

Drymaria cordata Willd.

(1) Hettaunda, 29548 : Pdnrdn and above, common

(2) Mdrkhu valley : Chitlong.

Polycarpon Loefiingite Benth. & Hook. f.

(1) Tddi valley.

Hyperieaee^.

Hypericum patulum Thunb.

(3) Chessapdni, 5,000-6,000 ft., common, 29597 ' Chdndagiri pass^

7,400 ft., 29809.

Hypericum elodeoides Choisy.

(2) Above Mdrkhu, common on the pastures, 29664.

Hypericum Japonicum Thunb.

(1) Thdnsing.

(2) Mdrkhu and above, 4,000-4,500 ft., very abundant, 29671,

Khatmandu to

(3) Kakni, common, 29848.

duttifersB.

Hesua ferrea Linn.

(1) Planted at Gurkhih in the Tddi Valley: called ^'Ndreflur,''

29928.

Terustrcemiaccfle.

Cleyera ocbnacea DC.

(2) Near Khdtmdndu, 5th December 1907 : Korkus khola, 29974.

Eurya symplociiia BI.

(2) North descent from Chedsdpdni pass, 4,500 ft., 29620.

Eurya acuminata DC.

(2) Near Khdtmdndu, 5th December 1907 :

(3) Forest above Chitlong, 29695: west of Pherphing : Kakni,.9th

December 1907,

Saurauja nepaulensis DC.

(1) Above fiichiakoh to summit of pass, 1,200-1,600 ft., 29494,

l^chima WalHchii Choisy.

(2) Thdnsing : above Bhimpedi to Sisagdrhi, 4,500*6,00011., 29581

.

near Khitmdndu, 5th December 1907 :

(3) Cbessdpdni pass.
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Camellia theifera Griffith.

(2) Th^nsing : Thdnkot, 5,500 ft., abundant, 29823;: near Tambeh
Khani, 3,800 ft., 29630 ; west of Pherphing in one spot ;

(3) Kakni.

Dipterocarpaceae.

Shorea robusta Gaertn.

(i) Adhabhar to Bichiakoh, the chief tree : Chorea Ghati hills,

common :
just above Bhimpedi : from half way between the

Tadi river and Sinduri to Debi ghdt and all round under

Niakot, and up the Tadi valley to above Thdnsing.

Malvaceae.

Sida rliombifolia Linn.

(i) Tferai, Birganj to Parsua : Bichiakoh village.

Sida carpiuifolia Linn.

(i) Simalbdsa.

Sida cordifolia Linn.

(i) Simalbdsa.

Crena lobata Linn.

(i) Terai, Birganj to Parsua: Simalbdsa : Chorea Ghdti above

Bichiakoh.

Hibiscus cancellatus Roxb.

(1) Simalbasa to Bichiakoh, 29436.

Thespesia Larapas Dalz. & Gibs.

(i) Simalbasa to Bichiakoh, 29478.

Rydia calycina Roxb.

(i) Simalbasa to Bichiakoh, not uncommon, 29443.

Bombax raalabaricum DC.

(i) Parsua, Simalbasa : Chorea Ghati above Bichiakoh : Hettdunda

to Guelbi, very plentiful, 29569.

Sterculiaceae.

Abroma augusta Linn.

(i) Bichiakoh; Hettaunda.

Tiliace*.

Grewia scabropliylla Roxb.

(i) Hettaunda, 29546.

Grewia hirsuta Vahl.

(i) Adhabhar to Bichiakoh, 29464 : Shingle river bed, Bhimpedi.
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Triumfetta rliomboidea Jacq.

(i) Terai, Birganj to Parsua : Simalbisa, 29423.

Corchorus capsularis Linn.

(i) By the Kuro nadi, near Hettiunda, 29535.

Corchoriis olitorius Linn.

(i) Gorge north of Hettiunda in its northern part, once : Batter

under Niakot.
'

Elieocarpns Ganitnis Roxb.

(i) Gurkhdh on Tddi river, called ^'Rudrdch,*' 29923.

Linao«fle.

Reinwardtia tri(^yna Planch.

(1) Chorea Ghdti, from Bichiakoh to Hettiunda, very abundant,

29482, 29483 : in the gorge north of Hettaunda, 1 h4nsing :

(2) From close under Chessapini pass to Mirkhu, at the latter place

among the stones of bunds between fields.

Reinwardtia tetrag^yna Planch.

(3) Kakni, 29884.

GeraniacefiB.

Geranium nepalense Sweet.

(2) M^rkhu, 4,000 ft., not uncommon, 29650 : Pherphing, abundant,

29964 ;

(3) Kh^gu, abundant.

Oialis corniculata Linn.

(1) Parsua :

(2) M4rkhu valley, common : Khdgu.

Impatieiis densi folia Hook. f.

(2)

Chitlong, 29689.

Impatiens Pershadiaua Hook. f.

(2) Jaitpur, 29852 : Kh4gu.

Impatiens aoreola Hook. f.

(3) Sisag^rhi, 29982.

Rntacese.

Boenninghausenia albiflora Reichb.

(2) Descent from Chessdpani to Mirkhu, common, 29595 :

between the river Bdgmati and Pherphing, very common.

(3) Chessipani.

ETOdia fraiinifolia Hook. i.

(a) Sinduri, under Kdkni, 29894.

E
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Zanthoxylnm ovallfolium Wight.

(1) Bhiinsa Duh^n, 29989 :

(2) Over the Bdgmati river on the road from.Pitan to Pherphing.

Zanthoxylum alatum Roxb.

(2) Common below Mdrkhu and sparingly above^ 29641.

Clausena pentaptaylla DC.

(I

)

Adhabhcir to Bichiakoh, common, 2947 1

.

Ochnaee^.

Ociina pumila Ham.

(1) Adhabhar to Bichiakoh, 29469.

HeUaeeee.

Melia izadirachta Linn.

(2) ^Jear Khdtmandu, 5th December 1907.

Cipadessa fruticosa Blume.

(3) Sisagarhi, 29986.

Heynea trijnga Roxb.

(2) Niakot, called “ Akhar tdrua,’* 29910: above Thdnsing.

Cedrela Toona Roxb.

(i) Parsua, 29396: Simalbdsa, 29430.

Olacineee.

Sehoepfia frag^rans Wall.

(i) Under the Sangli khola at Thdnsing, 29937.

Natsiatam herpeticnm Ham.

(1) Gorge north of Hettdunda from Bhdinsa Duhdn to Panr^n,
abundant, 28171, 29571.

IlicinesB.

Ilex excelsa Wall.

(2) Tdmbeh Khini and Mdrkhu, 3,800 and 4,500 tt., 29635 near
Khatmdndu, 5th December 1907 ;

(3) Kakni.

Celastracese,

Enonymns vagans Wall.

(3)

Forest just above Chitlong, 29801.

Celastrus paniculata W^illd.

(2) Above Thinsing.
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Rhamnace89»

Zizyphns Jujuba Lamk«.

(i) Parsua : near Adhabhir.

Zizyphns nnmmnlaria W. & A.

(1) Below Niakot, loth December 1907.

Zizyphns (Enoplia Mill.

(2) Near Pherphing.

Zizyphns incnrva Roxb.

(2) Near Khdtm^ndu, 5th December 1907.

Zizyphns rngosa Lamk.

(i) Chorea Ghdti, from Bichiakoh to HetUunda*

Ampelidaceee.

Vitis carnosa Wall.

(i) Simalbisa to Adhabh^r, 29441.

Yitis semicordata Wall.

(3) From Chitlong to Thdnkot, 2968S.

Leea sp.

( 1 )
Forest near Simalbdsa.

Sapindacese.

Acer oblongnm Wall.

(2) Near Khdtmdndu, 5th December 1907.

Dobinea vnlgaris Ham.

(2) Ascent from Thdnsing to Sdngli khola, 29953.

Sabiaceffi.

Sabia pahicnlata Edgcw.
(i) Top of Bichiakoh pass, 29516.

Meliosma simplicifolia Walp.

(1) Top of Bichiakoh pass, 28176.

Anacardiacese.

Rhns snccedanea Linn.

(2) North side of Chessapiiri pass, 5,000 ft., 29611.

Rhns Wallichii Hook. f.

(2) Below Chessapdni, 29583.

(3) West of Pherphing.

Hangifera indica Linn.

(1) Planted on roadside, Birganj and in villages near : under
Niakot : Gurkhdh.

B 2
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Semecarpns Anacardlnm Linn. f.

(i) Near Bichiakoh^ under the sil trees, 29475.

Spondlas axillaris Roxb.

(i) Simalbdsa to Btchiakoh. 29456.

LeAuminos80 .

Priotropis cytisoides W. & A.

{3) North side of Chessapini pass, 29616.

Crotalaria prostrata Roxb.

(1) Simalbdsa to Bichiakoh, 29476 :

(2) south of Tdmbeh Khdni.

Crotalaria acionlaris Ham.
(i) Tddi valley near Niakot, iith December 1907.

Crotalaria alata Ham.
(i) Parsua, 29388 : Simalbdsa.

Crotalaria albida Heyne.

(i) Top of Bichiakoh pass, 29510.

Crotalaria calyoina Schrank.

(1) Simalb^sa.

Crotalaria sessiliflora Linn.

(1) Near Bichiakoh, 29466 : north face of Chorea Ghiti towards
Hettiunda : under Niakot :

(2) Mdrkhu, 4,000 ft., 29659.

Crotalaria sericea Retz.

(i) Simalbdsa to Bichiakoh, very common, 29460.

Crotalaria tetragona Roxb.

(i) Near Bichiakoh, 29490 : south of Hettiunda.

Crotalaria medicagiiiea Lamk.

(1) Parsua, 29377.

Trifolium repens Linn.

(3) Kakni.

Lotus corniculatus Linn.

(2) Chitlong.

Parochetiis communis Ham.

(1) Th^nsing :

(2) Between Thdnsing and the Sdngii khola, common : Mirkhu,
common, 29649 : Khigu.

Indigofera linifolia Retz.

(i) Terai, Birganj to Parsua.
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Indig^ofera liirsota Linn.

(i) Half way between Bichiakoh and the top of the pass, 29499.

Indig^ofera pulchella Roxb.

(i) From half way down the north slope of the Bichiakoh pass to

Hettdunda, 29525.

Indig^ofera sp.

(3) Kakni, 29880.

Millet tia aoriculata Baker.

(i) Adhabhdr to Bichiakoh, very common, 29462 ;
Bichiakoh

pass, 29992.

deissapsis crigtata W. & A.

(i) ThAnsing.

Uraria lianioga Wall.

(i) Simalbisa, 29427.

Alysicarpng ro^osus DC,

(i) Between Parsua and SimalbAsa, very abundant, 29417.

Desmodium confertnm DC.

(1) Bichiakoh to Hettdunda, 29485 : Thdnsing :

(2) Sinduri 29898.

Desniodiiim latifolium DC.

(i) Simalb^sa, 29425.

Desmodiiini parrifolium DC.

. (2) Mdrkhu, 4,000 ft., 29647.

Degmodinm fyroideg DC.

(i) Parsua, 29382.

Abrug preeatoriug Linn.

(1) Parsua.

Abrng pulehellag.Wall.

(2) Near Khitmdndu, 5th December 1907.

Shnteria regtita DC.

(1) Bhdinsa Duhdn, 29991 :

(2) Jaitpur to Kakni, 29879.

Damagia Tilloaa DC.

(i) Bichiakoh pasa, 29999.

Haonna pmrieng DC.

(i) Parsua, in the jungle.

Erythrina arboregcens Roxb.

(i) Bichiakoh, 29487 : gorge north of Hettiunda, rare,

8patholobng Roxbnrghii Benth.

(i) Terai forest, Simalbdsa to Bichiakoh.
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Biitea frandosa Roxb.

(i) Terai north of Birganj.

Pueraria phaseoloides Benth.

(i) Parsua, 29381.

Ualbergia Sissoo Roxb.

(1) Chorea Gh4 ti above Bichiakoh, Hettiunda to Bh^insa DuhAn,

and at Nimbua tar.

Balbergia volubilis Roxb.

(i) Gorge north of Hettdunda, common, 28172.

Pongamia glabra Vent.

(i) North of Parsua, planted.

Derris scaiidens Benth.

(i) Bichiakoh, 29486.

Mezonenrum cacullatum W. & A.

(1) Simalbisa, 29428 : Pdnr^n and Guelbi, not uncommon :

(2) Ascent from Thansing to Sangli khola, 29942.

Cassia Fistula Linn.

(i) Hettaunda : under Niakot.

Cassia oecidentalis Linn.

(1) Terai, Birganj to Parsua : Bichiakoh village : below Niakot,

29900 :

(2) Above Bhimpedi : Niakot.

Cassia Sopliera Linn.

(i) Terai, Birganj to Parsua : Niakot.

Cassia Tora Linn.

(i) Simulb^sa : Bichiakoh village : Hettiunda : Niakot.

Cassia mimosoides Linn.

(1) Between Parsua and Simalbasa, sparingly in grass meadow.

29419.

Cassia laevigata Willd.

(2) Between the river Bigmati and Pherphing, very abundant,

29959-

Banhiaia malabariea Roxb.

(i) Parsua to Bichiakoh, 29420 : Chorea Ghati above Bichiakoh :

upper part of the gorge north of Hettdunda.

Batiliinia purpurea Linn.

(1) Bichiakoh pass, 29994.

Mimosa pudica Linn.

(i^ Betw^een Birganj and Parsua : Simalb4«a.
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Mimosa rubricaulis Lam.

(i) Bichiakoh, 29480 : Kuro nadi and Hettdunda to Supdri t^r,

very common, 28173.

Acacia concinna DC.

(i) Nimbua t4r, 29578.

Acacia pennata Wilid.

(i) Supdri tdr, 28174.

Albizzia lucida Benth.

(1) Bhainsa Duh^n^ 29988.

Rosaceee.

Prunus Paddum Roxb.

(2) Above the Bdgmati on the road from Pdtan to Pherphing :

north side of Chessapdni pass, 4,500 ft., 29618 :

(3) Forest above Chitlong 29697 : north side of the Sdngli khola.

Prinsepia utilis Royle.

(2) Chitlong, abundant. 29678 : between the river B^gmati and
Pherphing :

(3) Kakni.

Ncillia thyrsiflora D. Don.

(3) North side of Chandagiri pass, 6,500 ft., 29817.

Rubus acuminatus Smith.

(3) Chandagiri pass, 7,400 ft., 29807.

Rubus paniculatus Smith.

(3) Above Chitlong : / west of Pherphing : near Kakni, not
uncommon, 2988 L

Rubus moluccanus Linn.

(2)

North descent from Chessap^ni, 4,000 ft., 29633.

Rubusinivcus Wall.

(i) Hettdunda.

Rubus ellipticus Smith.

(1) From above Bhainsa Duhin to Bhimpedi : But tdr under
Niakot :

(2) Bhimpedi to Chessap^ni pass, 6,000 ft., 29590 : Chitlong,

common : over the Bagmati river on the road from Pitan to

Pherphing.

(3) West of Pherphing, very common : Kakni.

fragaria indica Andr.

(1) Trisuli river banks under Niakot :

(2) Tambeh Khdni to Mirkhu, 4,000 ft., 29655.

Potentilla fulgcns Wall.

(2) Above Mdrkhu, 4,500 ft,, 29665 ;

(3) Kakni.
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Rosa moschata Mill.

(2) Tambeh Khani, 3,800 ft., 29637 ; Chitlong f Valley of NepdK
common :

(3) West of Pherphing.

Pj riis Pasliia Ham.

(3) Forest above Chitlong, 29805 : west of Pherphing, very

common : Jditpur to Kakni, 29853: Singli khola, common
on south hill face.

Strauvaesia glaucescens Lindl.

(2) Near Khatmdndu, 5th December 1907.

Crataegus crenulata Roxb.

(3) Near Kakni, common, 29870.

Cotoneaster bacillaris Wall.

(3) Kakni, on the top of the ridge, 9th December 1907.

SaiifragacesB.

Istilbe rivularis Ham.

(2) M^rkhu valley : Kh^gu, 29973.

Tiarella polypliylla Don.

(3) Kakni.

Hydrangea ? aspera Don.

(3) Fdkhel.

Dichroa febrifnga Lour.

(2) North descent from Chessapdni pass and near Markhu, 4,000

4,500 ft., 29623 : near Khitm^ndu, 5th December 1907 ;

(3) Near Kakni, 29862 : Singli khola.

Crassulaceee.

Bryophylliim calycinum Salisb.

(() Banks of the Trisuli below Niakot, abundant,

(2) Near Pherphing.

Halanchoe spathulata DC.

(1) Hett^unda to Chessapani pass, one of the commonest of plants

in sunny places, 29561 :

(2) Niakot : between the river Blgmati and Pherphing.

Combretacese.

Termiiialia Cliebula Reti.

(i) About .Adhabhdr and to Bichiakoh, not uncommon, 29448.

Termiiialia tomentosa Bedd.

(i) Chorea Ghati, from Bichiakoh to Hettiunda and on to Nimbua
tAr. very common at Bhdinsa Duh^n : Simalbeisa to Bichiakoh,

29429 : Th^nsing on the Likhu, iith December 1907.
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Anoj^eissns latifolia Wall.

(i) Adhabhdr to Bichiakoh, 29474.

Combretnm decandram Roxb.

(i) Chorea Ghdti near Bichiakoh : Hettdunda ; Bhdinsa Duh^n,

29990.

Sfyrtaceee.

Eni^enia Jambolana Lam.

(i) Planted on roadsides, Birganj.

Eugenia sp.

(1) Thdnsing :

(2) Nepil : Pherphing.

Melastomaceie.

Osbeckia chinensis Linn.

(i) About the top of the Bichiakoh pass, abundant, 29509, 28175.

O&beckia nepalensis Hook.

(1) Parsua, 29399.

(2) Near Tambeh Khini, 4,000 ft, 29628 : north descent from
ChessapAni pass : Jditpur to Kakni, plentiful, 29857, 29859.

Helastoma malabathricum Linn.

(1) Parsua, 29400 : Likhu valley *

(2) West of Pherphing.

Oxyspora paniculata DC.

(1) Thansing, under the Sangli khola, iith December 1907 :

(2) Jditpur to Kakni, 29860.

Lythracese.

Aminannia rotundifolia Ham.

(3) Ascent from JAitpuf to Kakni, abundant, 29855.

Woodfordia floribnnda Salisb.

(1) Parsua: Thdnsing, abundant: gorge north of Hettdunda to-
wards Nimbua tir :

(2) above Thansing, towards the Sin^Ii khola.

Lag^erstrcemia parviflora Roxb.

(1) Parsua, 29385 : Simalbisa :

(2) About Sinduri under Kakni, 29892.

Duabanga sonneratioides Ham.

(i) Hettaunda to above Bhdinsa Duhin, one of the commonest
trees at the latter place, 29987,
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Ouas^racete.

Jiissitearepeiis Linn.

(i) Tcljpur, north of Birganj, 29373.

Ciicarbitacete.

Bryonia laciiiiosa Linn.

(1) Parsua in jungle, 29393 : Hettdunda :

(2) Between the Bdgmati river and Pherphing.

Zelineria umbellata Thwaites.

(i) Adhabhdr to Bichiakoh, apparently common enough, 29461.

Bukia scabrella Ham.
(i) Hettaunda.

Begoniacete.

Begonia gigantea Wall.

(i) Top of Bichiakoh pass, 29997.

Begonia laciniata Roxb.

(3)

Near Kakni, 29882.

Cactaceep.

Opniitia monacautba Haw.
(i) Shingle river bed, Bhimpedi under Niakot.

Uiiibellifer».

llydroeotyle javanica Thunb.

(3) Kakni, 9th December 1907.

Hydrocotyle rotiindifolia Roxb.

(1) HetUunda :

(2) Mdrkhu valley :

(3) Kakni, abundant.

Sanicnla europsBa Linn.

(3) North side of Chindagiri : Kakni, abundant

:

(2) Kh^gu.

Pimpinella diversifolia DC.

(3) North side of Chindagiri pass, 29814.

lEnanthe stolonifera Wall.

(i) Parsua, apparently rare, 29408.

Heracleum sp.

(3) Forest above Chitlong.
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1

Araliaceep.

Heteropanai fragrans Seem.

(i^ Between Supiri tir and Bhainsa Duhdn, 29568.

Hedera Helii Linn.

(2) Mdrkhu valley : near Kh4tm4ndu, 5th December 1907

(3)

*Kakni, 6,500 ft., common, 8th December 1907.

Cornacesp.

Corniis obloni^a Wall.

(3) Just abo\'e Thinkot, 5,500 ft., 29822 : Fdkhel, west of

Pherphing, 29967.

Cornus capitata Wall.

(2) Near Kirgu, very abundant over a short space, 29976 :

between Kh^gu and T^mbeh Khani, rare.

Capri foliacece.

Viburnnm stellnlatam Wall.

(2) North side of Chessapdni pass, 5,000 ft., 29613, 29614 :

(3) Southern side of Chandagiri pass, 29806 : Khdgu, not

uncommon.

Viburnum punetatum Ham.

(1) Top of Bichiakoh pass, i6th December 1997.

Viburnum coriaceum Blume.

(2) Near head of Khigu nadi, 29975 • Pherphing, plentiful ;

ridge near Kakoi, 29878.

Rnbiacete.

Anthoeephalns Cadamba Miq.

(i) North of Hettdunda.

Adina cordifolia Hook. f.

(I) North of Parsua : Simalbisa.

Stephegyne parrifolia Korth.

(l) Chorea Ghiti near Bichiakoh.

llymenodictyon excelsum Wall.

(1) Simalb^sa to Adhabhdr, 29455, 29457.

Lucnlia gratissima Sweet.

(2) North slope under Chessapini pass to Mirkhu, 3,500-5,000 ft.,

not uncocnmon, and plentifully on rocks by the river, 29610 : near

Khdtm^ndu, 5th December 1907 : over the Bdgmati river on the

road from Patan to Pherphing ;

(3) Kakni.
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Weiidlandia exserta DC.

(1) Parsua.

Weiidlandia ? coriacea DC.

(x) Under the Sangli khola at Thinsing, common under sal trees

29934, and

(2) Common abov® the s41 forest.

Weiidlandia pendnla DC.

(i) Near the Trisuli, by But t^r under Niakot, 29902 : Bhdinsa

Duhin, 29570.

Hedyotis scandens Roxb.

(1) On the north side of Bichiakoh pass about five hundred feet

below the summit and thence on through Hettdunda to

P^nran, not uncommon, 29520, 29558.

(2) West of Pherphing, rare.

Oldenlandia corymbosa Linn.

(1) Bank of Trisuli below Niakot, in the sand of the river bank,

29920.

Oldenlandia gracilis DC.

(2) Above Markhu, 4,200 ft., 29673 : Chitlong, 29680.

Opliiorrhiza fascicnlata Don.

(var. With a fe^ hairs on leaves).

(2) Near Khatmdndu, 5th December 1907.

Hussaenda Roxbnr^hii Hook. f.

(i) Top of Bichiakoh pass, 29517 : north of Hetldunda.

Randia tetrasperma Roxb.

(3) Sisagarhi, 29984 : Chindagiri pass, 7,400 ft., 29810 : ridge

near Kakni, 29876 : Sangli khola.

Randia dnmetornni Lamk.

(i) Parsua : Simalbasa.

Hyptianthera stricta W. & A.

(i) Under the Sangli khola at Thdnsing, not uncommon under sil

trees, 29935.

Knoxia corymbosa Willd.

(i) Adhabhar, not uncommon, 29467.

[Peederia foetida Linn.

Sold in Khdtmandu, origin not exactly ascertained, called Biri,
''

29824.]

Hamiltonia snaTeolens Roxb.

(1) Hettdunda to Nimbua tdr, common, 29579 ;

(2) Near Pherphing, plentiful.
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Leptodermls lanceolata Wall.

(3) Kakni, abundant, 29887.

Eubia cordifolia Linn.

(2) Between Tdmbeh Khdni and Markhu, 4,000 ft., 29643 :

Chitlong, common ; between the river Bdgmati and

Pherphing abundant, 29960 :

(3) Fakhel.

Eubia anguitiBsiuia Wall

(1) Top of Bichiakoh pass, 29993.

Cialinm rotuBdlMluin Linn.

(3) Between Khdrgu and Tarpbeh Khdni, 29978.

CSalium Aparina Linn.

(3) Chessapani, north side of pass, 5,500 ft., 29607 ; Kakni, gth

December 1907. Our Indian plant is a distinct variety.

Claliuiii Mollugo Linn.

(
G, asperifoiium Wall.)

(2) Chessapini pass, 5,800 ft,, 29603 : Kakni. I should prefer

to see G. asperifolum considered as a species.

Valerianaceee.

Valeriana Hardwickii Wall.

(3) Chessapdni pass, 29601 : north side of Chdndagiri,

Dipsacese.

Dipsaens inermis Wall.

(2) Mdrkhu :

(3) Chessapani pass, not uncommon, 5,500-6,000 ft., 29605 :

Chitlong to Th^nkot.

Compost t8B«

Ternonia teres Wall.

(1) Adhabhdr to Bichiakoh, 29459 and 29470 : But tdr, south

of Niakot, nth December 1909 ^

(2) Niakot, 3,000 ft., loth December 1907,

Ternonia snbsessilis DC.

(i) Top of Bichiakoh pass, 29995.

Tirnonia einerea Less,

(i) Terai, Birganj to Parsua : Si malbasa : north side of Chorea
Ghdti : Pinrdn and Guelbi, common : But tdr under Niakot

:

(3) Nepal Valley.
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Vfrnonia aiithelmintica Willd.

(1) Chorea Ghiti above Bichiakoh :

(2) Niakot village, 3,000 ft., loth December 1907.

Elephantopiis scaber Linn.

(i) Parsua, common: Simalbasa: north side of Chorea Gh^ti,

common.

Adeiiostenima viscosum Forest.

(1) Parsua, abundant, 2941 1 : Simalbasa :

(2) Near Kh^tmindu, 5th December 1907.

Ajfcratum conyzoides Linn.

(1) Chorea Ghdti above Bichiakoh : top of Bichiakoh pass ; Hetta

unda, in sheets and in the gorge northwards, common

:

(2) Mirkhu valley, common.

Diclirocepbala iatifoiia DC.

(3) Sdngli khola, 29948.

Myriactis nepalensis Less.

(3)

Chessapdni pass, not uncommon, 5,500-6,000 ft., 29604 : Kakni,

Eri^eron bellidioides Benth.

(2) Above Mirkhu, 4,500 ft, 29661 : near Kh^tmindu, 5th Decem-

ber 1907 : close to the river Bdgmati on the road from Pitan

to Pherphing, 29958.

Conyza japonica Less.

(2) Mirkhu, 4,000 ft., 29657.

Conyza stricta Willd.

(i) Near the top of Bichiakoh pa?c, 29504 : Pdnrin and Guelbi,

common : Shingle river bed, Bhimpedi.

Blumea obovata DC.

(i) Top of Bichiakoh pass, 29512.

Blumea procera DC.

(1) Near Th^nsing, 29952.

Eaggera tava Benth.

(i) Adhabhdr to Bichiakoh, very common, 29451: north face of

Chorea Ghati : under Niakot : Thansing.

Laggera alata Schultz-Bip.

(1) Nimbua t^r, common, 29577 : Shingle river bed, Bhimpedi

:

under Niakot

:

(2) South of Khigu.

Laggera pterodonta Benth.

(2) Near Kh^tmdndu, 5th December 1907.
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Ani^halis triplinervis C. B. Clarke.

(2) Above M^rkliu, 4,500 ft., 29666.

Anaphalis cinnamomea C. B. Clarke.

(3) Chessapini, 6,000 ft., not common, 29594 • Kakni, near the
‘ bungalow, at 6,500 ft., common, 9th December 1907.

Anaphalis adnata DC.

(3) North of Singli khola, !2th December 1907,

Anaphalis araneosa DC.

(1) Near top of Bichiakoh (pass, 29505 : Shingle river bed, Bhim-

pedi :

(2) Niakot, loth December 1907 :

(3) S^ngli khola, 12th December S907.

Anaphalis contorta Hook. f.
,

(2) Chessapani to Mdrkhu, 3,500“6,ooo ft., common, 29602 :

(3) west of Pherphing, common.

Clnaphaliiim Inteo albam Lino.

(2) M^rkhu valley : Chitlong.

CsBsnlia axillaris Roxb.

(i) Terai, north of Birganj : rice fields along the Tdrdi river.

lawla^Cappa DC. (/. eriophora DC).

(i) From a little above Bichiakoh to 4 miles short of Hettdunda,

29495. /. eriophora appears to be a good variety.

Yicoa anricnlata Cass.

(i) But tir under Niakot : ThinsLng.

Siegesheckia orientalis Linn.

(1) Hettdunda :

(2) Chitlong.

Eelipta alba Haesk.

(i) Parsua : TrisuH dver banks, under Niakot.

Spilanthes Aeiinella Linn.

(1) Hett^unda : Nimbuatir, common :

(2) M^rkhe valley.

Bidets piloi^a Linn,

(i) Bicl^iakoh to Hettdunda, common, 29491.

Cosmos sulfnrews Cav. ^
r"

(i) Hett^unda, by the river, 29542.

Glossogyne pinnatiMa DC.
(i) But Ur under Niakot.
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dirpanthellum indkam DC,

(i) T4jpur, north of Birganj, 39374 j Parsua in jungle.

Clalinsoga panillora Cav.

(1) Fields near the T4di river, rare :

(a) Chessapini pass to Markhti : Chltlong, abundant j

(3) Kakni.

Artemisia parviflora Roxb.

(2) Above Mdrkhu, 4,500 ft., 29670.

Artemisia vulgaris Linn.

(1) Near the top of Bichiakoh pass, 29502 : Hettdunda, very abun-

dant, and onwards to Bhimpedi ?

(2) Mdrkhu valley : between P4tan and Pherphing;

(3) Forest above Chitlong.

Qyuura angnlosa DC.

(3)

North slope under the Sangli khola, 29949.

Emilia soucliifolia DC.

(1) Parsua, 294.14.

Seneeio chrysautliemoides DC.

(2) Above Tdmbeh Khdni, very tare, 29638.

Seneeio scandens Wall. (5’. Wall.).

(3) Forest above Chitlong, 29690 : below Kakni towards Niakot r

Sangli khola.

Seneeio densiflorus Wall.

(3) North side from Chessapani pass, 29632 : below Kakni towards

Niakot, gth December 1907.

Seneeio vagans Wall.

(2) Near Khitmdndu, 5th December 1907 :

(3) North side of Chdndagiri pass. 6,000 ft., 39818 : north side of

Chessapini pass, 5,oop ft., 39615.

Cnicas argyracantlius DC.

(2) Mdrkhu.

Cnicus Wallieliii DC., var. nepalensis Hook. f.

(3)
Summit of Ch^ndagiri pass, 7,700 ft., 29812.

Alnsliseapteropoda DC.

(5)
Kakni, on the Niakot Side of the watershed, 6,000 ft., gth Decem-

ber 1907.

Ainslitea aptera DC.

(3)
SisagArhi, 29983.
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GerbeCa macrophylla Benth.

(3) Chessapini pass, common, 29593.

I^icris hieraeioides Linn.

(2) Near T^mbeh Khini, 29639.

Lactnca hastata DC.

(3) North side of Chindagiri pass, and suriimit 29811, 29815.

Sonchus arveiisis Linn.

(2) Mdrkhu, 29676.

Lannaea midiCanlis Less.

(2) Jditpur, 29849.

Tafcetea patula Linn.

(2) About Kuli Kh^nion the road to Chessapini, 4,500 ft., 29619.

Campanufaceap.

Pratia begonifolia Lindl.

(3) North side of Cliossap^ni pass, 5,000 ft., 29612 : Kakni :

S5ngli khola.

Lobelia tria:oiia Roxb.

(1) Parsua, 29413 : by the Kuro nadi near Hettiunda, 29534.

Lobelia radicans 1'hunb.

(2) Neaf Khatmandu, 5th December 1907.

Lobelia pyramidalis Wall.

(3) Between Kakni and Sinduri, 29,897.

Wahlenbergia (gracilis DC.

(1) Under the S^^ngli khola at Thdnsing, 29929.

Campanomeea inflata C. B. Clarke.

(3) Kakni, 9th December 1907.

Campanula sylvatica Wall.

(2) Mdrkhu, 4,000-4,500 ft., 29653 ; near fherphing.

Campanula colorata Wall.

(3) North side of Chessapini pass : Chitlong to Th^nkot, common;

29685.

Ericaceae.

Ganltberia fragrantissima Wall.

(2) Above Mirkhu, 4,500 ft., 29663 :

(3) K&kni, abundant, 9th December 1907 : Sdngli khola.

' F
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Fieris ovalifolia Don.

(2) Under Kdkni towards Niakot, 39891 : apper edge of the sAl

forest near Thdnsing : oyer the Bdgmati river on the road from

Pdtan to Pherphing r

(3) West of Pherphing, abundant; called Ayeri/^ 39966; CHes-

sapini south of Khdgu, very abundant,

Ehododendron arhorewm Sm.

^2) On the downs near Chitlong :

(3) Chessapdni pass, 5,000-6,000 ft., common, 29585 ;

passy 7,400 ft., and below, 29808 : west pf Pherphing, very

abundant : alone crowning a hill top south of Khdgu,

Flmnaiiaam
FieMba^o-zeylaMica Linn.

(1) South side of Bichiakoh pass : Nimbua tdr :

'

2
)
Near Khatm^ndu, 5th December IQ07 ; between the river

Bdgmati and Pherphing.

Frimulacese.*

Androsace saxifragsefolia Bunge.

(2) Close to the river Bdgmati on the road from Pdtan to Pher-

phing, 29956.

MyrsinaceiB.

Maesa ramentacea A. DC.

(2) Under Kdkni along the road to Niakot, 4,00-6,000 it., 9th

December 1907 : Niakot :

(3) Kakni : Sdngli khola : west of Pherphing.

Msesa macrophyila Wall.

(2) Under Kakni towards Niakot, 29890 :

(3) Sdngli khola, T2th December 1907.

Myrsine africana Linn,

(2) On the downs above Mdrkhu, in sheltered corners, 29677
Myrsine semiserrata Wall.

(2) Near Khdtmdndu, 5th December 1907 ; ascent from Thansing to

the Sdngli khola, 29994 ;

(3) Sdngli khola, 12th December 1907.

Wyrsine capitellata Wall.

{2) Near Khdtm^.ndu, 5th December 1907 i

(3) Jditpur to Kakni, 29,868.

Embelia Eibes Burm.

(2) Near Khdtmdndu,'5th December 1907,
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(3) North side of Chdndagiri pass, 5,500-6,000 ft., 29820, 29821.

Embelia robnsta Rokb.

(i) Half way between the top of the Bichiakoh pass and Hett^unda,

29523*

Ardisia huinilis Vahi

(1) Th^nsing :

(2) Niakot, 29908.

Styracese.

8ymploco8 spicata Roxb.

(1) North of Adhabhirto Bichiakoh, common in sdl forest, 29468 :

north side of Chorea Gh^ti towards Hettaunda.

Symplocos theaefolia Ham.

(2) Near Khatmdndu, 5th December 1907 : J^itpur to Kakni, very

common, 29867 :

(3) Kakni, 6,000 ft., 9th December 1907.

Oleaceae.

Jasminnm humile Linn.

(2) Khdgu.

(3) ChAndagiri

:

Nyctautlies Arbor-tHstis Linn.

(1) Near Bichiakoh, 29477 •

(2) Bhimpedi to Sisag^thi.

Fraxinus floribunda Wall.

(2) Near Kh^tmlndu, 5th December 1907

Iiigui!»trum nepalense W^Il.

(2) T^mbeh Khani, 3,800 ft., common, 29636.

Apocynaceae.

TabernaemoEtana coronaria R. Br.

(i) Bhdinsa Duhdn, 29572.

Trachelospermum fragraus Hook. i.

(3) Forest above Chitlong 29700.

Ichnocarpus frutescens R. Br.

(1) North of Parsua between Adhabh^r and Biahiakoh, rare.

Asclepiadacese.

Calotropis procera R. Br.

(i) Banks of Trisuli below Niakot ; banks of the Tddi.

F 2
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Loi^aniiicea*.

Biiddleia sp.

(Almost certainly D, macrostachya Benth.)

(3) Forest above Chitlong, 29698.

Iludtlleia asiatica Lour.

(2) Mdrkhu, 4,000 ft., 29645.

OentianacTse.

Exacum teres Wall.

(i) Bichiakoh, 29481.

Exacnm tetrag<Hium Roxb.

Canscora deoiissata Roem. & Sch.

(1) Adhabhdr to Bichiakoh: Chorea Ghdti, not infrequent.

(i) Between Parsua and Simalbdsa, common, 29418.

Centiaiia deeeiiilida Ham.

(1) Bank of Trisnli below Niakot, common^ 29918.

Ciientiana capitata Ham.

(2) Chitlong, 29681.

Gentiaua pedieellata Wall.

(2) Halfway down the hill from Kakni to the Tadi valley, lOth

December 1907 : Jaitpur, near Khdtmdndu, 29846.

Swertia paniciilata Wall.

(2) Between Kargu and Tdmbeh Khdni, 29980 : Mdrkhu, 4,000 ft,,

29646 ;
and var. brachypetala Griseb :

(2) Mdrkhu, 4,000 ft., 29646, 29660 : above Mdrkhu, 4,500 ft.,

29672 : between Kargu and Tambeh Khdni, 29979 :

(3) Edge of forest above Chitlong, very common, 29699.

Swertia dilatata C. B. Clarke.

(2-3) Jditpur to Kakni, excessively common, 29854, 29873 : north

of pass Sangli khola, •12th December 1907.

Swertia nervosa Wall.

(3)

Above Jaitpur, 29869 Chessapani, 6,000 ft., 29586 : Sangli khola.

Swertia an^ustifolia Ham. var. Wallicliii Burkill.

(1) South and north slopes of Bichiakoh pass, 29496, 29522 :

Hettdunda to Supdri tdr, 29584 : south of Bhimpedi ;

(2) Markhu and above: above Thdnsing to the Sangli khola, 12th

December 1907.

Hydropliyllaeea*.

Hvdrolea zeylaniea Vahl.

(^1) Terai, Birganj 10 Parsua : Kuro nadi.
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Bora^iiiace^.

Trichodcsma iiuliciiin R, Br.

"(i) Parsua, in jungle : Simalbasa.

€yiio)]^lotisliiu fiircatum Wall.

(1) By the Trisuli under Niakot, 2990? :

(2) Ascent from Thansing to Sangli khola, 29947 :

(3) Chessap^ini pass, 5,800 ft., 29598.

Cyiioiclo^siim laiiceolatum Forsk.

(r) Between Birganj and Parsua.

|{otlirios|>eriiiuiii rciielliim Fisch. & Mey.

(2) Chitlong, 29687.

Coiivolviilacea*.

Rivca oniata Chois.

(i) Adhabhar to Bichiakoh, 29472.*

Argyreia Hnokeri C. B. Clarke.

(i) Simalbasa to Bichiakoh, not uncommon^ Z9440.

Lettsoniia setosa Roxb.

(i) Parsua, in jungle, 29386.

Ipoiiioea B«iia-ii«x Linn.

(1) Hettaunda.

l|H>nioea hederaeea Jacq.

(i) Hettaunda, 29549.

Evolvulus all^iiioides Linn.

(1) Parsua, in jungle : But t^r under Niakot.

Poraiia panicnlata Roxb.

to Bichiakoh, 29479: Supiri tar : Nimbua tir, 28170.

Cuscuta refleia Roxb.

(2) North slope of hill side under Che^sapani pass, 5,000 ft., 29608.

(3) Forest above Chitlong, 29804 : Kakni.

Solanaceae.

Solannin Terbascifoliiun Linn.

(0 Simalbasa, at edge of forest : between Nimbua tir and Bhimpedi.

Bolauuni iiidicimi Linn.

(0 Gorge north of Hettdunda, common : Shingle river bed,

Bhimpedi, plentiful :

(2) West of Pherphing.

Solannni laiitliocarpum Schrad. & Wendl.

(O'Terai, Birganj to Parsua : near Adhabhar : Shingle river bed,

Bhimpedi :
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(2) Mdrkhu valley.

Nicandra physaloides Gaertn.

(1) Hettaunda :

(2) Chitlong.

Oatnra Stramonium Linn.

(1) Shingle at Bhimpedi :

(2) Mdrkhu valley, plentiful : Pherphing.

Batura fastuosa Linn.

(1) Shingle at Bhimpedi :

{^2 )
Niakcit, called “ Kala Dhatura/' 2991 1.

Scrophulariaceae.

V^'bascum Hiapsus Linn.

(2) Mirkhu valley.

Mazns rugosus Lour.

(i) Fields along the Likhu.

Lindenbergia grandiflora Benth.

(1) Bichiakoh to the top of the pass and to Hettaunda, 29493 .

Hettiunda Sangli khola:

(2) Under Kakni towards Niakot, 29889 : descent from Chessap^nj

pass to Markhu :

(3) North side of Chandagiri Sangli khola, 12th December 1907 :

over 4:he Bagmati on the road from Patan to Pherphing.

Lindenbergia philippensis Benth.

(2) Markhu, 4,000 ft., 29654.

Lindenbergia urticaefolia Lehm.

(1) Tdrdi valley near Niakct, nth December 1907 :

(2) Chitlong, 29686.'

Limnopliila conferta Benth.

(i) Under Sangli khola at Thansing, . ^930.

LimnopMla sessiliflora Blume.

(i) Tdjpur, north of Birganj, 29370.

Herpestis Monniera H. B. K.

(i) Among rice fields under Niakot.

Torenia Vagans Roxb.

(1) Hettaunda to Guelbi, 29556.

Vandellia Crustacea Benth.

(2) Khatmindu to Jaitpur 29850,

Scoparia dulcis Linn.

(i) Mifear Raks^l on the banks of the boundary stream, 29363:
Parsua : near Adhabhar : Bichiakoh village,
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Ilemiphra<2:ma Iieterophyllum Wall.

(3) Kakni, 9th December 19071

Veronica Ana^allis Linn.

(2) Mdrkhu valley : Khagu.

Orobanchaceee^

Aeginetia indiea Roxb.

(1) Top of Bichiakoh pass, 29513.

• Lentibulariacese.

IJtricularia MMa Linn.

(2) Jaitpur near Khdtmdndu, 29845.

Utricnlaria orbieulata Wall
(i) Supdri tdr, near Hetidunda, 29560.

Bigponiaceae.

Broxjlnm indicnm Vent.

(1) Bichiakoh
:
gorge north of Hettaunda :

(2) Near Khdtmandu, 5th December 1907.

Stereospermum suaveolens DC.

(i) Bichiakoh: near Hettaunda.

Pedaliaceae.

Martyiiia diandra Glox.

(1) Bichiakoh village.

Acanthaceje,

Tlm^bergia fragrans Roxb.

(2) North descent from Chessapani pass, 4,500 ft., 2^625,

Thunbergia coccinea Wall.

(1) Close to the top of Bichiakoh pass, 29508 : north parts of gorge,

north of Hettdunda, 3,000 ft :

(2) Half way between Kakni and the Tadi river.

Hygropiiila'polyspermaT. Anders.

(i) Parsua, 29389.
Echinacantlms attennatus Nees.

(i) By the Kuro nadi near Hettdunda, 29527.

Echinacantlms longistylns C. B. Clarke.

(i) Just on the south side, near the top of the Bichiakoh passj

29506.

D^dalacanthus nervosus T. Anders.

(i) ar Adhabh^r, 29447 ; Chorea Gh^ti above Bichiakoh.
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flemi^rapliis latebrosa Nees.

(2) North descent from Chessapani pass, 4,500 ft., 29627.

A^chmanthera Wallicliii Nees.

(1) Half way between Bichiakoh and the top of the pass, 29498 :

(2) M^rku, 4^000 ft., abundant, 29675 dry slopes near Khagu :

(3) West of Pherphing, common over a short space, 29972 :

fitrobilanthes Sabiuianus Nees.

{{) Supiri Ur to pinrin, common, 29562, 29563.

fitrobilanthes glatinosns Grab.

(3)

Chessapdni pass, 6,000 ft., 29592.

Strobilanathes capitatris T. Anders.

"(i) Top of Bichiakoh pass, 29515 : Supiri tir to Pdnr^n, common,

29564, 29565 : by the Kuro nadi, near Hettdunda, 29530.

Strobilantlies peiitstemonoide.s T. Anders.

(2-3) Jditpur to Kakni, 29856.

Barleria cristata Linn.

(i) Simalbdsa to Bichiakoh, common in the s^ll forest, 29444 •

Chorea Ghdti, rare.

Asystasia macrocarpa Nees.

(i) By Kuro nadi, near Hettiunda, 29536.

Lepidagatbis hyalina Nees.

(1) Bhdinsa Duhdn, 29574.

(2) Ascent from Thinsing to S^ngli khola, 29945.

Adkatoda vasica Nees.

(1) In the gorge north of Hettdunda : Guelbi to Bhimpedi

:

(2) M^rkhu valley Niakot : between the river Bigmati and Pher-

phing, plentiful.

Rangia parvillora Nees.

(1) Birganj to Bichiakoh, especially common in the forest, 29426:
Chorea Gh^ti : Thdnging under S^ngli khola, common under

sil trees, nth December 1907 :

(2) Mdrkhu, 4,000 ft., 29648.

Dicliptera Roxbnrgbiana Nees.

(3) Fotest above Chitlong, 29694.

Dicliptera bupleiiroides Nees.

(1) Gorge north of HetUunda common :

(2) Near Pherphing.

Peristropbe bicalyculata Nees.

(i) Near Adhabhdr.
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Verbenaceae.

Callicafiia macrophylla Vahl.

(i) Hett^unda by the river, 29541 : Pdnr^n and Guelbi to Bhimpedi,

abundant: banks of the Trisuli under Niakot.

Gnielina arborea Linn.

(i) Bichiakoh to Hettdunda, 29521,

Vitex? trifolia Linn. f.

(i) Under Niakot.

Clerodeiidron serratum Spreng.

(1) Banks of Trisuli belowr Niakot.

Clerodendron iufortunatnm Gaertn.

(2) Chitlong : Niakot: Pherphing.

Clerodendron Siplionautlius R. Br.

(i) From down the Chorea Ghdti between Bichiakoh pass to

Hettdunda, not uncommon, 29524.

Holmskioldia san^uinea Retz.

(1) Hettdunda to Bhimpedi, plentifulj 29551 : over the. Trisuli at

BatUr near Niakot

:

(2) Bhimpedi to Chessapani, plentiful.

Labiat*.

Ocinium ^ratissimum Linn.

(i) Near Parsua on the south side, 29375.

Oeniospornm strobiliferum Wall.

(i) Top of Bichiakoh pass, 29518.

Plectrantlius Gerardianus Benth.

(1) Hettdunda to Bhimpedi, common, 29553 :

(2) Chitlong, rare : south of Khdgu.

Plectrantbus striatus Benth.

(i) Hettdunda to Sup^ri tdr, very common, 29555 • under the

Sdngli khola at Thansing, 29938

Plectrantlius iernifolius Don.

(1) Parsua, 29376 : between the Bichiakoh pass, and Hettdunda,

very common.

Coleus barbatus Benth.

(2) Between Kh^gu and Tdmbeh Khdni, 29977.*

Posostemon glaber Benth.

(2) North face under Sangli khola, 29954: below Kakni,. very

common, 9th December 1907.

Pogostemon sp.

(i) By the Kuro nadi near Hettaunda.
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Pysophylla cmciata Benth.

(i) Under the Singli khola at Thansing, 29939.

Colebrookia oppositifolia Smith.

(1) North of Parsua
: gorge north of Hettaunda to Bhimpedi : Battir

under Niakot :

(2) Mdrkhu valley.

Elsholtsia ? istrobilifera Benth.

(3) Kakni.

ElsliOltzia blanda Benth.

(2)

Below Kakni towards Niakot, very common, 9th December 1907.

Mosla diantlieira Maxim.

(i) By the Kuro nadi near HetUunda, 29532>

Mentha arvensis Linn.

(1) Nimbua tdr :

(2) Mdrkhu valley.

M,ieromeria biilora Benth.

(2) Khdtm^ndu to J^itpur, very abundant, 29847: Mdrkhu,

^Jalamintha nmbrosa Benth.

(3) Chessapdni pass, 5,800 ft. 29599.,

Calamiotha longicaulis Benth.

(2-3) J^itpur to Kakni, 29858.

Scttteliaria discolor Co leb.

(1) Top of Bichiakoh pass, 29511.

(2) Near Khatmdndu, 5th December 1907.

Scutellaria angulosa Benth.

(i) Hettdunda, common.

Scutellaria repens Ham.
(i) Top of Bichiakoh pass, 29507 :

(2-3) Above Bhimpedi to Chessapini pass.

Scutellaria rivnlaris Wall.

(1) Below Niakot, loth December 1907.

Prunella vulgaris Linn.

(2) Kh^gu.

Crauiotome versicolor Reichb.

(2) Near Khitm^ndu, 5th December 1907 :

(3) Chessaplni pass, 5,800 ft., 29600.

Anisoineles ovata R. Br.

(1) Parsua, 29391 : SimalBasa

:

(2) Between the river Bigmati and Pherphing.
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€ok|uliounia coccinea Wall,

(2) Near TAmbeh Kh^ni, 3,800 ft., 29631.

Leucas mollissima Wall

(1) Bichiakoh to HcttaUnda- irequent, 29497.

Leiicas ciliata Benth.

(3) North side of Chdndagiri pass, 7,700 ft., 29816.

I^^eucas Oeplialotes Spreng.

(2) Mirkhu, 4,000 ft., 29656.

Lencas liyssopifolia Benth.

(i) Parsua, 29387.

Leucas linifolia Spreng.

(1) Terai, Birganj to Parsua, plentiful,

leoQotis uepetsefolia R. Br.

^s) Parsua, 29398 : Chorea ghdti.

tencfinm quadrifarinm Ham.

(2) Above Mdrkhu, 4,500 ft., 29669.

PlaiitafinacesB.

Plantago mi^or Linn.

(1) Nimbuatir:

(2) Above Tdmbeh Khdni toward^ Chessap^ni

:

(3 )
Sisagdrhi, 29985. ^

Myclafinaceae.

Dcerhaavia repcns Linn.

(1) Hettiuoda, 29,547 : gorge north of HetUunda, near Nimbua tdr.

Amarantaceee.

l^rtngia celogioides R. Br.

(i) Near Bichiakoh, 29488:

(2-3) Chessapdni north side of about 5,600 ft., 29596.

Amarantns gpliaosug l.inn.

(1) Parsua : Bichiakoh village :

(2) Chitlong between Kh^gu and Timbeh Kh^ni.

Cyathnla lomentosa Moq.

(2) Bhimpedi to Mirkhu, 4,000—6,000 ft., abundant, 29591.

Cyathnla eapitata Moq.

(1) Banks.of the Trisuli under Niakot, 28181 :

(2) Between Khdgu and Tdmbeh Khini, 29981,

Acisyrantlies aspera Linn.

(i) Simalbdsa : Chorea Ghdti, eommon.
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Alternaiitliera sessilis R. Br.

(1) Terai, Birganj to Simalbdsa

:

(2) Mc^rkhu.

Clieiiopodiacese.

Chciioimdlnm ambrosioides Linn.

(1) Shingfe at Bhimpedi

:

( 2 )
NiagAon between Khigu and Tdmbeh Khdni.

PolygonaccH?,

Polygonum tomentosum Willd.

(i) Parsua, 29407.

Polygonum glabrum Willd.

(i) Terai, Birgapj to Parsua.

Polygonum barbatum Linn.

(i) Und^r the S^ngli khola at Thinsing, 29936.

Polygonum Hydropiper Linn.

(1) Terai, Birganj to Parsua:

(2) Near Khdtmindu, 5th December 1907.

Polygonum flaccidum Meissn.

(1) By Kuro nadi near Hettiunda, 29529.

Polygonum capitatum Ham.

(1) Supdri t^r to Bhimpedi, 29566:

(2) ^drkhu, qomnion : below Chessapdni, common on dry places

about the' hill, 29589.

Polygonnm cliinenae Linn.

(j) Near Bichiakoh, 29492 ^ Sdngu on the Trisuli, 29914 :

(2)
NortKdescent from Chessapini pass.

PolygonUpPi mite Schrank.

(i) Hettdunda to Bhimpedi, very common, 29^57: by Kuro nadi

lear Hettdunda, 29528.

Piperaceae.

Piper nepalense Miq.

(i) Top of Bichiakoh pass, 29996: Bhdinsa Duh4n, 29575.

Peperomia reflexa I)ietr.

(3) Near F^khel, west of Pherphing, .29970: north side of Chessa-

pini pass, 5,500, not abundant, 29609.
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Laariiie^.

iitseea obiosga Wall.

(2) Near KhdtmAndu, 5th December 1907 : neaf Tdmbeh Kb^ni,

3,800 ft., 2gt)34.

Litseea lanuginosa Nees.

(2) Near Khdtmindu, 5th December 1907.

Dapnnidinm bifarinm Nees.

(2) Near Kh^tmdndu, 5th December 1907,

Tetranthera glanca Wall.

(1) Parsua, 29392.

Thyinelieacfse.

Daphne cannabina Wall.

(2) Near Kh^tmdndu, 5th December 1907 :

(j) Kakni, at 6,500 ft., along the summit of the ridge, 29872.

Eliea^naceie.

Eleeaf^nus latifolia Linn.

(2) Close to the river B^gmati on tHb road from P^tun to Pherphing,

29957.

Lorantliacese.

Loranthns odoratps Wall.

(3) Above Jditpur, 29864.

Loranthus Scurrnla Linn.

(i) Parsua, on Flacourtia^ 29384 :

(3) Above J^itpur, 29865.

ItOrantlius longillorus Desrous?.

(i) Parsua, 29378.

Loranthus umbellifer Sc)iultz.

(3) Above J^itpur, 29863..

Yiscdpi monoieum Roxb.

(i) Parsua, 29379: Gurkhdh in the Tdrdi valley, abundant^ 29926.

Viscum articulatum Burm.

(3)

Forest above CHitlong, 29803.

Santaiace^o

Osyris arborea Wall.

(3) Near Kakni, not uncommqp, -9861.
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Eaphorbiaeew.

Euphorbia pilulifera Linn.

(f) Terai, Birganj to Parsaa; Chorea Ghiti, not uncommon.
Euphorbia neriifolia Linn*

(1) Near Parsua in hedges : Hettaunda, below Niakot, 299>5 ^

(2) M4rkhu valley.

Euphorbia Timcalli Linn.

(1) Under Niakot.

Euphorbia near E. pilosa Linn.

(2) Chitlong, plentiful, 29683.

Sarcocoeca pruniformis Lindl.

(2) Tdmbeh Khani to Markhu, 3,500—4,000 ft., very common,

29629, 29643: near Khdtmdndu, 5th December 1907.

Bridelia retusa Spreng.

(1) Parsua, 29383: Simalbasa: Hettdunda, very abundant.

Andrachne cordifolia Muell.-Arg.

(2) J^itpur near Khdtmdndu, 29851.

Phyllauthus Emblica Linn.

(i) Simalbdsa : north face of Chorea Ghati towards HettaUnda,

common : above Bhimpfidi : under Niakot.

Phyllauthus urinaria Linn.

(1) T^jpur, north of Birganj, 29372.

Phyllauthus parvifolius Ham.

(2) M4rkhu, 3,500—4,000 ft., very common, 29651 : Pherphing,

common, west of Pherphing, common :

(3) Kakni, common, 29885, west of Pherphing, common.

Breynia patens Benth.

(i) Hettdunda, 29543.

Antidesma diandrum Roth.

(i) Adhabhdr to Bichiakoh, plentiful, 29453 • Chorea Gh^ti above

Bichtakoh, rare
:
gorge north of Hettaunda.

Jatropha Cnrcas Linn.

(1) Parsua: Hettdunda : banks of the Trisuli under Niakot;

(2) Sinduri village above the Tddi river :

;3) Niakot^

nallotus philippeusis Muell.-Arg.

(r) Parsua, plentiful, 29390 : Simalbdsa.

IJrticaeese*

Celtis australis Linn.

(2) Markhu.
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Trema arientalis Blume.

(i) Parsua^ not yncotnraonj

Streblus asper Lour.

(i) Simalbisa.
'

Ficus reli^iosa Linn.

(1) Planted on roadsides, Birganj : under Niakot :

(2) Tddi valley, just above the sal forest near Sinduri.

Ficus Cnnia Ham.

(i) Parsua : Thinsing.

Ficus gplomerata Roxb.

(i) Parsua.

Ficus pyrifarUlis Hook. & Arn,, var. subpyrifonuis Miq.

(i) Bank of Trisuli below Niakot, 29921.

Ficus l«vis Blume \F, Emodt Wall.)

(i) Gurkhih on Tddi rive^r, 29924.

Ficus scandens Roxb.

(i) Top of Bichiakoh pass, 29514.

Vrtica parviflora Roxb.

(1) Simalbdsa, 29,424: top of Bichiakoh pass in abundance:

Hettdunda, abundant, and in the gorge northwards :

(2) Bhimpedi to Sisagdrhi : Mdrkhu valley : Chitlong : Niakot

:

(3) Sisagdrhi to Chessapdni pass.

Girardinia heterophylla Decne.

(1) Gorge north of Hettdunda :

(3)

Forest above Chitlong.

Pilea anisophylla Wedd.

(2) North slope under Sdngli khola, 29950.

Lecanthus Wiglitii Wedd.

(2) Near Khatmandu, 5th December 1907 : above Thdnsing to-

wards the Sdng)i khola, in the gorge,

Elatostema rupestre Wedd.

(1) Hettdunda, in the gorge, 29554.

Elatostema lineolata Wight.

(2) Khdtmdndu to Jaitpur, very common, 29844 : above Thdnsing

towards the Sdngli khola.

Boehmeria rngulosa Wedd.

(1) South side of Bichiakoh pass, 1,400 ft., 29503: gorge north

of Hettdunda.

Boehmeria platyphylla Don, var. macrostachya Wedd.
(i) Bichiakoh to Hettdunda, not uncommon, 29489.
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Alaoutia Piiya Wedd.
(i) Half way between Bichiakoh and the top of the pass, 29500 :

gorge above Bhainsa Duhdn.

Myricacete.

Wfyriea IVag:i Thunb.

(1) Gurkhdh in Tadi valley, called ‘M\aphul,” 29927.

Ciipulifem.

Aliius iiepaleiisis Don.

(2) Near Khdtmandu, 5th December 1907 :

(3) Fakhel.

Qiiercus seiiiecarpifolia Smith.

(2) Above Jaitpur : south of Khagu, very abundant :

(3) Chessapdni, 6,000 ft., 295S7 : forest above Chitlong : wesf

of Pherphing, abundant : Kakni.

Uuercus lainigiiiosa Don.
^

(2-3) Bhimpedi to Chessapani, 4,500-5,800 ft'., 29582.

Hnercus glauca Thunb.

(2-3) Between Fdkhel and Khagu, 29971 :

{3) North side of Chandagiri pass, 7,700 ft.| 29813 above Jditpur,

29866.

Castanopsis iiulica A. DC.

(2) Niakot : on the ascent from Thansing to the Sdngli khola, calldd

“ Dalne Koruth,’’ 29907.

Carpinus viminea Wall.

(2) North descent from Chessapdni pass, 4,500 ft., 29621 :

Chitlong ;

(3) Fakhel.

Salicaceae.

Salix tetrasperma Roxb.

(1) Parsua, 29380 :

(2) Near Khatmandu, perhaps planted.

Ceratopbyllacete,

Ceratopliylliim demersiira Linn,

(2) Pherphing, 29963,
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M0N0COTYLED0ME8.

Hydrocharidaceae.

Hydrilla Tcrticillata Casp.

(2) Pherphing, 29961.

Orchidaceae.

Oberonia iridifolia Lindl.

(i) Hettiunda, 29539.

? Eria

(i) Hettdunda, 29538.

Arnndina bambnsifolia Lindl.

(i) Supdri fdr.

Otochilus alba Lindl.

(l) Supdri tdr, 29567 :

(3) Chessapdni, very common, 5,000-6,000 ft., 29606.

Otochilns sp.

(i) South sid** of Hettdunda.

Rhynchostylis retosa Blume.

(i) Under Niakot, common, 29906.

Yanda parvifiora Lindl.

(i) Simalbdsa to Bichiakoh, 29437.

Saecolabinm papillosam Lindl.

(i) By Kuro nadi near Hettdunda, 29531.

Zemine sulcata Lindl.

(i) Banks of Triauli, below Niakot, loth December 1907.

Scitamiuaccae.

Cost08 speciosus Smith.

(i) Near Adhabhdr,

Alpinia ?

(1) Simalbdsa.

Iridaceae.

Pardanthus cliinensis Ker.

(3) Kakni, common, called “ Mangwdjar,'^ 29893.

Amaryllidaceee.

Agave Tera-Cruz Mill.

(2) Under Niakot: Mdrkhu in plenty: towards Pherphing:

(3) Fakhef, west of Pherphing,

G
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Ag^ave Wightii.XXrummond & Prain.

(2) Above Thdnsing towards the Sdngll khola :

(3) FakheU

Dioscoreaeese.

Dioscorea deemooa Roxb.

(i) Adhabhdr to Bichiakoh, 29450.

Dioscorea pentapkylla Linn.

(i) Adhabhdr to Bichiakoh, 29463 : Hettaunda.

Dioscorea anguina Roxb.

(i) Near Adhabhar, 29445 : Hettdunda, common.

Dioscorea glabra Roxb.

(i) Near Adhabhdr, 29446: Hettaunda, 29537

Dioscorea bulbifera Linn.

(1) Parsua in jungle, 29394: Simalbisa to Bichiakoh
:

gorge

north of Hettaunda almost to Bhimpedi, common, 28177.

Dioscorea belophylla Voigt.

(1) Near Adhabhar, abundant, 29449: north of Bichiakoh, once :

north of Bichiakoh pass 29519 :

(2) Above Thdnsing towards the Sdngli khola : north side of

Chessapdni pass 4,500 ft, 29617 : Sinduri under Kakni,

called Ban Torul,” 29896.

Dioscorea sikkimensis Prain & Burkill.

(1) Bichiakoh pass, 3,000 ft : Hcttdunda 28167 :

(2) Ascent from Likhu valley to Sdngli khola, 29941 • under Niakot,

29909.

liiliacese.

Smilax parvifolia Wall.

(2) South of Tambeh Khini : above Chitlong :

(3) West of Pherphing : Kakni hill top, 9ih December 1907.

8iiiilax prolifera Roxb.

(1) Parsua in Jungle.

Asparagus racemosus Roxb.
(i) Simalbdsa to Bichiakoh, very common especially in the sdl

forest, 29458 : north face of Chorea Ghdti

:

(3)

Forest above Chitlong 29692.

Tiipistra anrantiaca Wall.

(3)

Kakni, common on the hill top, 6,800 ft., 29886.
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Pontederiaceee.

Honochoria hastflefolia Presl.

(i) Tijpur north of Birganj, 29371.

Comnielyiiace^.
Comiiielyna sp.

(1) Top of Bichiakoh pass.

Palmete.

Plicenix sylrestris Roxb.

(i) One tree under Niakot.

Pkcenix hamilis Royle.

(i) Parsua, rare in jungle : south of Hettiunda
;
foot of hill under

Niakot, called Thakar,'' not uncommon on the red soil, 29905.

Pandanacese.

Pandanns farcatus Roxb, var. indica Kurz.

(1) Bhainsa Duhin, 14th December 1907 :

(2) Thdnsing towards ihe Singli khola.

Aroideae.

Arissema sp.

(3) Kakni, 6,000 it. : Sangli khola.

Aniorpliophallns j^p.

(1) Bhdinsa Ouh^n.

Reniiisatia vivipara Schott.

(2) Near Khltmindu, 4,000 feet, 5th December 1907.

Colocasia Autiqnornm Schott, var. typioa Engler.

(1) Parsua, 29410 : banks of the Trisuli below Niakot, 9th Decem-
ber 1907 :

(2) Between Jiitpur and Kakni, 5,000 ft, 29875.

Raphidopliora glaaca Schott.

(i) Bhiinsa Duhdn.

Laftia heterophylla Schott.

(1) Parsua.

Lemnacesp.

Lenina 8p.

(2) Mirkhu valley : Chitlong.

Ali^maceie.

Sagittaria sagittifolia Linn.

(i) Parsua, 29397.
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Naiadace».

Potamopton oblon^iis Viv.

(2) Mdrkhu valley.

Potamo^^eton crispus Linn.

(2) Above Timbeh Khini, 4,000 ft, 29640 : Pherphing, 29962.

£riooaiilaee«.

Srioeanlon sp«

(2) Chitlong, abundant, 29693.

Cyperace*.

Hyllingia triceps Rottb.

(i) Farsua, abundant, 29412.

Ryllingia brevifolla Rottb.

(1) Between Parsua and Simalbisa, 29422.

Cypems flavidns Retz.

(1} Half way between Birganj and Parsua near Tdjpor, 29366

:

rice fields of the T4di river.

Cypcrns tnberosos Rottb,

(i) Banks of Trisuli below Niakot, very abundant, 29917.

Cypems radialns Vahl.

(1) Parsua, 29409
Cypems anricomiis Sieber.

(
I )

Parsua, very common, 29409^.

Cypems pumilns Linn.

(i) Sands of Tddi river, under Niakot, loth December 1907

Mariscns microcephalns Presl.

(!) Birgan] to Parsua, 29364: Parsua, common, 29395.

Fimbristylis dichotoma Vahl.

(1) Between Parsua and Simalb^ea, 29421.

Eriopbomm coMOsmn Wall.

(3) Above Bichiakoh, very plentiful

:

(2) Mdrkhu valley, plentiful . near Bhimpedi in abundance.

Ca?ei byusenolepis Nees.

(1) Bbainsa Duhdn, 29573.

Carex filicina Nees.

{2) North descent from Chessapani pass, 4,500 ft., not uncom-

mon, 29626.

Cramine®,

Panicnm ffavidum Retz.

(t) Simalb^sa, 29433.
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Panicnm colonum Linn.

(i) Terai, Birganj to Parsua.

Panicnm prostratam Lamk.

(i) .SimaMsa to Bichiakohi very common, 29434

.

Panicnm indicum Linn.

(i) By Kuro nadi near HetUiunda, 29533.

Panicnm myosnroides R. Br.

(1) North of Birganj, 29365.

Tliysanotona acarifera Nees.

(t) Gorge north of Hettiuoda, sparingly

:

(2) Near Khitmdndu, nth December 1907: Chessapdni pass.

Oplismenns compositos Beauv.

(1) Parsua under trees : Simalbasa to Bichiakoh, the commonest
grass in the forest, 29431 : Tddi valley, common.

Arnndinella brasiUeosis Raddi.

(1) Near the top of the Bichiakoh pass^ very common, 29501.

Setaria glauea Beauv.

(i) Parsua to Bichiakoh, common, 29452 : rice fields by the Tdd
river.

Coil Lachryma-Jobi Linn.

(1) Top of Bichiakoh pass, 29998.

Pollinia arlicnlata Trin.

(1) Simalbdsa to Bichiakoh, very common, 29438.

Pollinia arscntea Trin.

(2) Above Mirkhu, common, 29667.

Saceharnm spontancnm Linn.

(i) Fields near the Tddi river.

Saceharnm Narenga Ham.

(1) Parsua in jungle : Hettaunda.

Eriantbns fnlvns Nees.

(2) Mdrkhu, 4,000 ft., 29652.

Iseh^mum angustifolinm Hack.

(2) Above*Tbdnsing, rare.

Pofonathernm polystacbynum Kunth.

(i) Bichiakoh in quantity : Supari tdr : banks of the Trisuli under
Niakot.
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Andropog^on assimilis Steud.

(1) Chorea Ghdti : Bichiakoh to HetUunda, 29484 ; Bhdinsa
Duhin, 29576 :

(2) Under Niakot

:

(3) Kakni, common, 9th December 1907.

Andropo^on contortus Linn.

(2) Niakot, 29912.

Andropof^on fascicularis Roxb.

(i) Simalbdsa to Bichiakoh, not uncommon, 29442.

Andropogon intermedius Willd.

(1) Between Parsua and Simalbdsa, 29416.

Andropo^on acicularis Willd.

(i) Terai, Birganj to Parsua.

Andropogon melaiioearpus Elliott.

(i) Adhabh^r to Bichiakoh, 29454.

Andropogoii ? distans Nees.

(i) Adhabhir to Bichiakoh, 29465.

Cymbopoi^on Martini Stapf.

(i) Parsua in jungle and northwards : under Niakot.

Autliistiria gigantea Cav.

(1) Hett^unda, 29545.

Anthistiria imberbis Retz., var. Roylei Hook. f.

(2) M^rkhu, 4,000—4,500 ft., 29668.

Cynodon dactylon Pers.

(i) Terai, Birganj to Simalbdsa, and in forest northwards

:

Bichiakoh.

Clitoris incompleta Roth.

(1) Simalb^sa to Bichiakoh, common, 29432.

Elensine coracana Gsertn.

(2) Near Kh^tm^ndu, 5th December 1907 : ascent from Thinsing

to S^ngli khola, 29951.

Fliragmites Karka Trin.

(i) Simalb^sa at edge of forest: Hettiunda
:
gorge of Bhiinsa

Duh^n, above Bhimpedi.

Eragrostis amabilis W. & A.

(i) Terai, Birganj to Parsua, rice fields along T4di river : Simal-

bisa to Bichiakoh, 29439.

Eragrostis stenopliylla Hochst.

(i) Raxaul to Parsua^ 29362 :



NOTES FROM A JOURNEY TO NEPAL. >39

(2) Mirkhu, 4,000 ft., 29658.

Arundinaria sp.

(3) Forest above Chitlong.

Bambusa ?

(1) A bamboo is not uncommon in the gorge north of Hettiunda.

GYNNOSPERnf:

Coniferae.

Finns lougifolia Roxb.
^ (i) Chorea Ghdti, from Bichiakoh to the pass, and a very short

way down on north face : rare, under Niakot.

Filicinee.

Gleiclienia dicliotoina Wall.

(2) North descent from Chessapdni pass, 29624 ; over the Bdgmati
river on the road from P^tun to Pherphing :

(3) Fikhel, common.

Gleiclienia longissima Blume.

(3) Near Kakni, 29877.

Alsophila sp.

(2) North side of S^npli khola.

Geratopteris thaliotroides Linn.

(i) Under the S^ngli khola at Thdnsing, 29931.

Cheilanthes farinosa Kaulf.

(i) Thdnsing.

Adiantum caudatum Linn.

(i) By the Trisuli river, south of Niakot.

Adiantum CapillnS'Teneris Linn.

(1) Under Niakot.

Pteris aquilina Linn.

(2) Bhimpedi to Sisigarhi :

(3) Kakni.

Nephrolepis tnberosa Presl.

(i) Under the Sdngli khola at Th^nsing, 29933.

Polypodinm coronans Wall.

(1) Thinsing, nth December 1907 : under Niakot :

(2) Bhimpedi to Sisag4rhi, Fikhel.
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Polypodium simplex Sw.

(2) Near Timbeh Khdni, 3,800 ft., 29632.

Polypodium sp.

(3) Near Kakni, 29874.

Opliioglossum Yul^atum Linn.

(i) Trisuli banks, under Niakot, 29919.

jLycoi)odiaceie.

Lycopodium cernuum Linn.

(1) Supdri t^r, very abundant.

Equisetacese.

Equisetum? debile Roxb.

(2) Mirkhu.
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CORRIGENDA TO No. 5

Page 168, line 29, for trichophylus read trichophyllus.

})
192 « n distinctus ii

distincta.

})
192

...
14 multi if

multa.

a 194 13 >1
staminorum if

staminum.

a 194 „ 20 i» caespitose ii
caespitosa.

» 194 „• 24 ii
augustiora if

angustiora.

» 277 17 if sed ad 5 mm. if ad *5 mm. sed

278 10 ii
Beaumontia brevituba, MacGreger et Smith,

read Beaumontia shanica, MacGregor et Smith. Nom. nov. The

specific name brevituha is preoccupied.

Page 279, line 1, for ^^bracteatus’^ read ‘‘bracteata.^^

„ 279 „ 19 „ "graciliflorus'^ read ^^graoiliflora/^

„ 280 „ a.

Stereospermum grandiflorum Cubitt & Smith.

This species was described from scanty material and owing to a

mistake in the field the leaves of S. suaveolens were mixed with the

inflorescences of the new species. More ample material is now available.

The new species is closely related to S. neuranthum Kurz and is distin«

guished by more or less rounded glabrous leaflets and the glabrous

inflorescences with somewhat larger flowers.

The following correction is necessary in the description -

Folia imparipinnata, rhachide plus minusve 10 cm. longo, subglabro^

foliolis 8—5, late ellipticis vel nonnunquam suborbioularibus, apice rotun-

datis, basi subrotundatis, subintegris, margine undulata, 5—20 mm.

petiolulatis, glabris, 6«»»15 cm. longis, 4—9 cm. latis. Capsula plus

minusve 80 cm. longa, 4 mm. lata, forma specieque ei S. neuranthi

proxima.

Add to records ;—Upper Burma, Frazer 1 ; Bhamd, M arsden !
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THE VEGETATION OF THE ZEMU AND LLONAKH
VALLEYS OF SIKKIM.

By

W, W, Smith ^ G. H. Cave.

rpHE Sikkim Himalaya including in the term the Darjeeling

District as well as independent Sikkim is fairly well known
botanically. In addition to the historic explorations of Sir

Joseph Hooker in 1848-49, botanists have traversed most of the

ranges and valleys during the last 40 years and the Calcutta

Herbarium possesses large collections made by the late Sir George

King, the late C. B. Clarke, Lieutenant-Colonel D. Prain, J. S.

Gamble, Sir George Watt, the late K. Pantling, G. A. Gammie,

by Forest Officers and by the staff of the Government Cinchona

Plantations and Lloyd Botanic Garden. In addition Lepcha
collectors have been employed regularly for many years chiefly

to obtain seeds of such species as are welcomed by botanical

gardens throughout the world.

^The result is that probably no corresponding area in India has

been so fully ransacked for its flora and probably none is so well-

known, despite the wealth and variety of its vegetation due to

the great range of altitude and of humidity. There are, however,

several of the more remote and difficult valleys which have never

been explored either by botanists or native collectors in addition to

some which have been only partially so.

The portion of this Sikkim Himalaya least known is the north-

west corner comprising the valleys * of the Zemu and Llonakh

rivers with their tributaries. These valleys are the most distant

from the main roads, the most difficult of access on account of

rhododendron jungle or high passes and so inclement and in-

hospitable that for nine months of the year tbey are devoid of

inhabitants. In neither of them is there a house of any kind

beyond a shelter of inclined logs in the Zemu valley and the yak-

hair tents of the nomad Tibetan herdsmen in Llonakh i There are

no roads and no bridges and the traveller has to leave his ponies

behind. Difficulties of commissariat for a large party are great

in a district where there is nothing to be got from the inhabitants

B
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and a tour is consequently expensive. As the three or four months

during which it is possible to visit these uplands are June to

September, this means travelling from Darjeeling during the rains

and the possibility of routes and communications being much
interrupted. Added to the natural difficulties there has been until

of late years a political difficulty. The Llonakh has long been

claimed by the Tibetans who send many yaks and sheep there

during the short summer. It affords comparatively good grazing

—

where the best is but poor—and is almost inaccessible for those

animals from the Sikkim villages. Hooker in his Himalayan
Journals records the numerous difficulties put in his- way by the

headmen of the various villages to prevent his going further north

than Lachen. Not so much objection was offered to his proceed-

ing up the Zemu and Llonakh valleys but he was unable to reach

the upper portions of these owing to the impenetrable nature of

the rhododendron forest through which his party was too limited

in numbers to cut their way. More than 40 years later in 1892

a proposal to send an official botanist, Mr. G. A. Gammie, to the

Zemu valley was frustrated by the difficulties the Government

were at that time experiencing in their relations with the Tibetans

and it was not deemed safe to permit of the tour. Since that date

Llonakh has been visited by Mr. J. C. White, C.I.E., late Politi-

cal Officer in Sikkim, in 1902 (previously in 1891) ;
in part by

Mr. Douglas Freshfield and a party of mountaineers In 1899 [vide
** Round Kangchenjunga ” by Douglas W. Freshfield), but no

botanical collections have ever been obtained from this area with

the exception of a few plants which were collected by Colonel now
Frank Younghusband of the Tibet Frontier Commission in 1903,

from the neighbourhood of the Naku La, and which are now in the

Calcutta Herbarium.

With a view to studying the flora of this area and of bringing

back as complete a representation of the vegetation as possible, it

.was the good fortune of the present writers to be deputed there for

the months of July-August 1909.

Preliminary arrangements involved considerable time and

labour. We shall refer here only to such points as may be of

service to any one proposing to travel in that area.

The tent ought to be carefully chosen for lightness and si?:e.

Except on the flat areas by the Llonakh river, it is almost im-

possible to find a' level piece of ground on which to pitch a tent

of any size. Especially in the lower Llonakh valley and the

iipper Zemu, is it difficult to get a camping ground. In many
places no path whatever, so that the heavy tent which requires
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several men to carry is here simply a source of trouble. C. had been

frequently on the Singalela and other spurs before and his con-

clusion is that light Willesden canvas sleeping-tents are the most

satisfactory, total weight each 20 lbs., triangular with only oue

aperture, the door being continuous with the sides. Canvas sheets

fifteen feet square of the same material give the hardy Lepcha
collectors a shelter which they much appreciate as they are readily

transformed into tents with the aid of some poles from the forest.

As for carriers they must be hired in Darjeeling. Local men
can be got stage by stage to take goods to Cheungtong, but up

to Lachen and Thango the supply is uncertain and in Zemu and

Llonakh itself there are no inhabitants to hire. In upper Sikkim

the inhabitants are few and often ‘ not at home ’ being chiefly

herdsmen, and the traveller who relies on local supply of coolies

may experience exasperating delay. When we wished an extra

man or so, we sometimes were unable to oDtain him not from any

unwillingness on the part of the people but simply because

coolies were not available. Our own party numbered 20

coolies eight Lepcha collectors and boys and three personal

servants and the 20 coolies represent about a minimum. Not only

had most of our own supplies to be carried but we had to

feed the men also. The country produces little or nothing for

the stranger as there is little trade and the inhabitants grow only

what they require, tip to Gangtok the coolie train can obtain

provisions—beyond that one must provide for them. The traveller

himself may obtain an occasional fowl of uncertain age and

certain toughness and sometimes eggs. At Lachen in July-

August very excellent potatoes may be purchased and a few beans

and turnips. In the Zemu valley—nothing. It may happen that

a flock of sheep be grazing there—probably not more than one

flock—and sheep, milk, and butter, thus be available. Partridges

and pigeons are not scarce. In the Llonakh during the short

summer many herds of yak and sheep come across the border and

the Tibetan attendants are very obliging and willing to trade.

Barter is not necessary—they have learnt to recognise a rupee. A
good sheep may be had here for 114; wild geese, ducks, pigeons

arc not uncommon. Wild sheep—Ovis nahura—are seen occa-

sionally, but they are not to be reckoned upon as a probable source

of supply.

' Our staff of coolies was quite inadequate to carry all the im-

pedimenta including collecting materials; so we had the bulk of

the stores taken by mules to Lachen as a base and the"men went

backwards and forwards between Lachen and our shifting camps.

B 2
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The period of the proposed tour being in the height of the
rainy season we anticipated unpleasant experiences until we afrived
at the upper valleys where the rainfall is comparatively light.

Our fortune, however, was of the best, and from the 30th June to

the 28th August we had only one really wet day. There is no
guarantee that this is the usual condition of affairs—it is generally

very much otherwise. Something is to be said for the plan of

starting on a fair morning and travelling up the Tista with the
fine weather—sometimes one can thus keep ahead of the next mon-
soon storm from the south.

The bulk of the baggage having left on June 2Tth with the

majority of the coolies, we started :^rom Darjeeling on the morn-
ing of the 30th June. Our objective being the flora of the north-

west corner, we' no^ade no stop or deviation from the road for

botanical purposes until we reached our base Lachen. What we
met with by the wayside we secured, if it seemed worth while

recording. More ways than one lead to Gangtok and we chose the

short and hilly route by Namchi and Song, thus avoiding the Tista

valley road which is very unhealthy at this season
;
the people

above Lachen call it the ^Walley of Death” which is expressive

enough.

We passed Lebong and Badamtam reaching the Manjithan

bridge where the frontier was crossed about noon; Then a long

climb on the ponies up to Namchi bungalow. The following morn-

ing was very wet. We reached Temi at noon, and the weather

improving, pushed on to Song which is further away than the

mileage given for it. We arrived after dark. This is too long a

stage for coolies at this season. Most of ours appeared next morn-
ing. We may be prejudiced but the Sikkim mile is hereabouts not

a constant.

The forest above Song is very fine and is a good district for

orchids. Signs of increasing cultivation are everywhere—soon

many districts will be entirely destitute of the dense forests of

Hooker’s days. It is to the advent of the Nepali cultivator that

most of this change is due. We arrived at Gangtok on July th©

2nd and found to our annoyance that th© advance baggage had

got stuck here instead of proceeding on to Lachen. The sirdar

in charge had got into difficulties with local mule contractors who
were evidently driving a hard bargain with him.

The 3rd July v/as spent in Gangtok. We here wish to record

our indebtedness to Mr. C. H. Bell, I.C.S., the Political Officer of

Sikkim, for ihe facilities afforded us and for the kindness with

wliich he secured for us a favourable reception by the headmen of
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the villages up the river. TUroughout our relations with the

people were of the pleasantest and no difficulties were experienced

as far as they were concerned. Here also we sent our ponies back

and until we arrived again in Gangtok on August 24th our journey

was done on foot with the exception of our three days’ visit to the

Kangralamo La. Our routes up the Zemu and up the Llonakh were

out of the question for ponies, even Sikkim ones.

On July 4th we left Gangtok and took the next stage to Dikchu

bungalow. Our route led over the Penlong La (6,250 feet), anl

then followed a long precipitous descent to Dikchu. Here the

first day’s rations were given out to the coolies, each man receiving

one seer of rice, quarter seer of dal with small additions of ghee,

salt, etc.

On the 5th we left Dikchu and proceeded up the valley. The
elevation of Dikchu is about 1,500 feet and on the w^ay to our

next halting place Sinchik we gradually rose to about 4,000 feet.

The road follows the stream for .the first four cr five miles and

then makes a fairly easy ascent. It proved a hot and tiring day,

especially at the lower levels. Here and there in the valley

bottom were small plantations of Ficus elasiica introduced by the

Sikkim Government. The vegetation was tlial of the Darjeeling

District at a corresponding altitude. Gesneracecc w'ere common
along this route decking the cliffs and boulders. Green pigeons

were numerous feeding on the fruits of Macaranga denticuilata.

We arrived in the afternoon at Sinchik where the bungalow faces

a fine hill clothed with forest with the river between and far below.

On the following morning We marclied by way of Tong to

Cheungtong at the junction of the Lachen and Lachung rivers.

A pleasant winding path to Tong and then a sharp dip to a bridge
crossing the Tista. Among the noteworthy plants seen here were
Lc'ptocodon gracilis

^ a beautiful but evil-smell iug flower,

Didissandra lanuginosa^ Tylo'phora tFnerrvmay Baho.^pcrm^im
corgmlnferum, Woodwardia radicans. Five miles from the bridge
brought us to Cheungtong where there is a new bungalow for the
traveller on the flat near the rivers instead of the upper storey of

the monastery as in former years. On the 7th we left early follow-

ing the Lachen branch of the Tista. The tropical and semi-tropi-

cal flora of the lower Tista now gives place to a flora characteris-

tic of temperate regions—a transition fully described by Hooker
in his Himalayan Journals. Here Chirita Clarkei was met with,
a rare Gesnerad, and Decaisnea insignis, not a common plant in

Sikkim—it is seldom sent in by the native seed-collectors though
possibly this latter fact is due to its being edible. The same fate
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befalls the fruits of the larger Rubi, the Lepcha considering it a
waste to put such things, into drying paper.

So far we had seen little of the leech, that pest of Sikkim
jungles. This good fortune followed us throughout the tour, as

neither of us, and scarcely any of the coolies, got a single bite.

The road between Cheungtong and Lachen is very up-and-down and
if was late before we reached Lachen—eight days from Darjeeling

for our laden men.

We made our base at Lachen. The next day was spent in over-

hauling and arranging our stores. These had arrived intact in

spite of the shaking given them by the mules over the rough

paths. As we anticipated uncertain weather and little shelter in

the upper valleys ye arranged that one of our Lepcha plant

collectors should renlain at head-quarters with a lad and attend

to the thorough drying of the plants we sent down. It would have

been impossible under the conditions which prevail at this season

in the Zemu and Llonakh to get our collections properly looked

after in camp. The danger from damp would have been too

great. Through this precaution we were able to preserve all our
collections with little or no damage.

Signs of more ambitious cultivation are evident in Lachen.

Fairly well -tended gardens are to be' seen in the vicinity of the

rough houses. The potatoes to be obtained here are of excellerTt

quality. A flourishing weaving school has been established by the

Swedish Mission and turns out rugs, blankets, etc., made fron>

Tibetan wool, dyed with materials ^extracted from forest plants.

At the time of our arrival most of the inhabitants had gone to the

high hill pastures in the upper valleys with the flocks and herds.

The Phipon or headman came to pay. his respects and we arranged

with him for a guide who joined us next morning.

On the 9th we left with our camp equipment and enough food

for a few days. A march of between two or three miles brought us

to Zemu Samdong, i.e., the bridge over the Zemu. We found the

latter almost as large and quite as rough a cataract as the Lachen.

Here we bade farewell to the road and turned into the Zemu
valley proper. The track was of the roughest and impossible for

ponies. Our camping ground being uncertain, we had to keep

with our coolies and see that they did not linger too far behind.

Only once on the expedition did we have to pass the night without

our blankets and without any food—and that was a sufficient lesson.

The forest was at first mixed. Gradually the rhododendrons

prevailed until ultimately we were almost entirely enclosed by

them. In the afternoon we came on the junction of the Uonakh



AND LLONAKH VALLEYS OF SIKKIM. 147

and Zeinu—both foaming cataracts. We crossed the former by

a rough bridge and after another half hour’s struggle with

Rhododendron Hodgsoni reached an open tract tenanted by a

‘ got ’ or flock of sheep and affording a good camping ground at

somewhat over 10,000 feet. The attendant shepherds were clad

only in a rough coat and a blanket, seemingly most inadequate

protection against the rough weather of the Zemu. Tents were

pitched in a cold drizzle—no very pleasant welcome to the valley.

This proved a very stiff day especially to the laden men on account

of the depth of mud among the rhododendron roots—a purgatory

of a road which we were to see later on at its worst.

We left our first camp next morning in a drizzle to proceed

further up the valley and establish a fixed camp for a week or

10 days. What track there was led through a dense growth of

rhododendron, chiefly R. ^odgsoni, our enemy of the day before.

Here and there were clumps of small bamboos which were dripping

wet and added to the discomfort of the thick heavy mud under

foot. Occasional logs and branches, wet and slippery, had been

placed by the shepherds to improve the track in the worst places..

In the undergrowth Pavacarya glochidiatum was common and in

beautiful flower—also Smilacina oleracea and species of Arisaema.

The latter were in demand as an article of food not only by the

people of the district but by bears of whose digging operations

there were plenty of signs. Our guide presented us with some of

the cakes made of these aroids but we did not venture on more
than a taste. A few we kept as curios ultimately resembled thick

slabs of glue and probably would prove as dangerous to unaccus-

tomed stomachs.

The track continued bad to 11,000 feet but subsequently after

crossing the Tumrachen Chu by a rough and very precarious bridge

of logs the valley opened out—trees became fewer and the rhodo-

dendrons less troublesome. Towards the close of the day we
reached a rough shelter of logs at an elevation of just under

12,000 feet. This is the only erection approaching a permanent
structure in either the Zemu or the Llonakh valleys and must be

but rarely tenanted. It cannot be called a hut—two sets of heavy
logs are set against one another, one end is filled with brushwood
and the ‘ house ’ is complete. Small as were our. tents it was
difficult to find a level spot of sufficient size for a camp, and the

first night our slumbers were disturbed by a tendency to slide down
the incline. However we had a lullaby as Hooker had—^the con-

tinued rumbling of the boulders in the boisterous Zemu resembling

thunder in the distance.
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The hut rough as it was proved a useful shelter for our men
stud a convenient place to put some of our stores

;
so this spot

became our head camp for the next fortnight. It was well shel-

tered with wood and water in plenty. At this height in the

valley there are very few large trees and these only in secluded

places by the stream. The hill-side is covered with boulders

which are usually hidden by a rank growth of small trees and
shrubs—sometimes by a wealth of herbaceous plants. In sandy

places by the stream Tamarixy Epilohium reticulaturriy Cardaviine

macrophylla, species of Pedicularis, Parochetus commvjiisy and
Primula silckimensis were all common.

On the 11th C. went to the Tumchho La while S. ascended the

hill on the north side of the camp to a height of over 14,000 feet.

On the way up Meco^opsis nepalensis was very common and always

a conspicuous object. Occasionally the blue Meconopsis simplici-

folia was seen, but not frequently. The slopes were covered with

a dense growth of shrubs and herbs from 1—6 feet high but the num-
ber of species was much smaffler than we had anticipated.

C. went to the Yumchho La by a track which had been recently

cut by the herdsmen through the rhododendrons of just sufficient

width to permit of the passage of yaks. This route leads from

Llonakh over the The La and follows the Tumrachen down to its

junction with the Zemu which river is crossed by a rough canti-

lever bridge not far from the small Tumrachen bridge. The track

ascends the ridges on the south side of the Zemu with a directness

which is rather fatiguing. On the south side lies the huge mass of

Lama Anden covered on the northern side with large glaciers even at

14,500 feet. The path enters a broad valley with cliffs on either side,

and this leads to a shallow lake at 15,000 feet, at times no doubt dry.

The pass itself is about 15,800 feet. The south side of it had been

visited by C. in 1906 approaching from Be and Talung. The night

was spent under a rock and the return journey made by the same
route on the following day.

Meanwffiile on that day S. proceeded two miles up the valley

and then ascended the northern side to 15,700 feet. The day was

fine and afforded a magnificent view of the whole line from Kang-

chenjunga to the precipices of Lama Anden—a line whose lowest

gap is the Yumchho La and a most efficient screen against the

heavier monsoon rains. The vegetation was abundant but not very

varied. The impression of the previous day of the comparative

dryness was confirmed by the character of the vegetation. The

onlv mcist region is that fed directly by the melting of the big

glaciers at the head. The slopes up to 15,000 feet were not very
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productive. Umhellifercc, Composifa’, and Primulacece were meagre

in number of species though certain individual species were abun-

dant. This paucity is not to be accounted for by our visit being

early in the season. Rhododendrons were plentiful but not dense

compared with what they are lower in the valley. Primula sikkim-

ensis was abundant, P. pusilla less so. Above 15,500 feet the

slopes became bare and rocky with here and there plants of Rheum
nobile and Cortia Hookeri. The 13th July was another beautiful

day and we began to think the Zemu a much maligned region.

Leaving camp soon after 7 a.m. we found 2^ miles up the valley

the only surviving snow-bridge on the Zemu and crossed to the

other side where there is a capital path—for these regions. This

is part of the old track from The La via the Thangchung La and

the Zemu glacier to the Yumchho La. At present it is in fair order

but the new track lower down adready mentioned is safer and is al-

most certain to replace it. The chief objection to the old route is

the uncertainty of the crossing over the lower end of the glacier

—

if the snow-bridges disappear early it is almost impossible to get

across the rivers at the upper end of the valley.

The upper Zemu presents no great difficulties above 12,000 feet

—the chief obstacles to the exploration of the valley being first the

two days’ march from Lachen through the trying rhododendron

forests and secondly want of bridges in the upper portion of the

river. Any bridge put up in the upper region would be without

doubt carried away by the ice and snow of the long winter months.

We could see no place where it was possible to ford the river—it is

a headlong cataract right up to the spot where it issues from below

the glacier. Although it narrows somewhat at its source the lack

of timber at that elevation prevents the traveller improvising a

temporary bridge. It would seem as if the valley is much more
used by the shepherds than it could have been in Hooker’s time

and the occasional paths ‘ blazed ’ by these men render the place

much less difficult of access. At the time of Hooker’s visit to this

valley there was much uncertainty regarding the nomenclature of

the various streams, and in his Himalayan Journals the upper Zemu
goes under the name of Llonakh, while the Llonakh proper was
looked upon by Hooker as the upper portion of the Zemu.

Proceeding by the south side of the Zemu—that is the right

bank—we found a track crossing several small streams which were

easily forded in the morning, but when we were returning in the

evening it was quite a difficult matter as the snow melting under

a hot sun considerably increased the depth of the streams. There

is no doubt about the daily periodicity of volume in the rivers here.
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At about 13,000 feet we came to the base of the Zemu glacier.

Here the Zemu stream divides into two, the northern branch known
as the Poki Chu disappearing at once below the glacier and re-

appearing some miles further up, while the southern branch or

Chumtha skirts the base of high cliffs. We managed to get across

the Chumtha by another snow-bridge
,
which even at this early

time in the year was the only one available. We traversed most

of the triangular area between these two streams but found only a

very scanty flora. Continuing up the glacier we found some ‘ flats
’

kept cold and moist by the melting snow. Here the most con-

spicuous plants were Primula capitataj Picrorhiza Kunrooay

Gentiana fhyllocalyx^ prostrate Salices, Diapensia^ Diplarclie.

Leaving the glacier we examined several of the ridges and slopes

on the south side, ascending almost to the limit of vegetation. This

limit, however, was reached much earlier than on the more eastern

heights—no doubt the presence of the glaciers and the huge accu-

mulations of snow tend to restrict vegetation to a very short period

and to only a few hardy species.

The 14th we spent in the valley bottom in the vicinity of the

snow-bridge. Epilohium reticulatum Clarke was in fine flower

from 11,000 to 13,000 feet. Its height is from 3 to 12 inches and

its favourite habitat is the sandy crevices between the loose boulders

by the stream. It is very handsome, with very large flowers tor

the size of the plant. The loth opened with a steady drizzlling

rain, but afterwards cleared. C. again ascended the main stream

while S. followed a tributary up the hill to the north.

The smaller rivulet-beds usually gave an easy route up the

hills and contained a number of small species among the stones

—

species which had no chance of survival in the dense shrubby

vegetation on the slopes. The hills on this side do not much exceed

16,000 feet, and the amount of snow remaining in July is small

and confined to a few hollow’s at the top. We found that most of

these streams ran dry at about 500 to 1,000 feet above the Zemu,

affording a strong contrast to those on the opposite side and at the

head of the valley which are supplied by the huge Zemu glacier

and the snowy slopes of a much higher range and with a northern

exposure to delay the melting until the short flowering season.

Among the rarer plants of the day^s collection was Primula

clougata.

Meanwhile C. had reached the Thangchung La about 17,000

feet. Evidently the route—Kambajong to Talung—over this pass

was beginning to lose favour as there was no sign of a used track

up from the Zemu glacier, though a few overgrown ‘ clearings ’ and
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the walls of deserted cattle ‘ corrals ’ were evidence that it had

been a regular route not long before. The rhododendron scrub

was here troublesome but on the pass there was no snow. The
ridge was practically barren.

On the 16th with continued fine weather we ascended to the

top of the hill behind the camp, taking all our collectors. This

is about equal in height to the Thangchung La. The top was

rocky and bare with no snow even at 17,000 feet, while opj>qsite

and 2,000 feet lower the slopes were covered.

On the 17th we crossed the snow-bridge again and ascended

he old yak-track leading to the Yumchho La. The persistence of

the snow-bridge up to the middle of July is further evidence of the

absence of heavy rains in the upper valley at this time of the year.

The tunnel of the bridge was very little larger than the usual

daily volume of the stream and there could have been no -flood

during the previous two months. We found the southern slopes

more thickly covered with rhododendrons. Snow lay at 15,00(1

feet and on the way to the pass we had to cross over fields of it

sloping at an awkward angle. A false step would have meant a

long slide of several hundred yards with ugly pinnacles of rock

projecting here and there. One of two of the coolies showed a

little hesitation at the unusual conditions—they would have pre-

ferred to tackle a precipitous cliff or swaying cane-bridge.

Crossing the Yumchho La we descended into the valley on the

o.ther side for about 1,000 feet. Here we met with the herdsmen

and yaks of the Talung monastery. This valley is much wetter

with large tracts of marshy land in which Primulas flourish.

Here we found several species which do not appear to cross into

the Zemu. Primula Diekieana and its variety Pautlingii were in

special abundance, the whole sward being covered with them like

an English meadow with cowslips. There seems no doubt that

P. Pautlingii is only a form of P. Diekieana. Intermingled were

whitish-yellow, yellow, mauve and purple forms and with umbels
varying from one to six flowers.

Return the same day was out of the question, so we had to camp
with our men under an over-hanging boulder with our blankets

as our only protection.

On the following morning we made a survey of the vegetation

of the Talung side of the pass including that of two shallow lakes

which like most of these high altitude * tarns ’’ were practically

barren. Recrossing the La and the snow-fields we descended to

where the snow-bridge ought to have been. To our dismay almosf
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the whole mass had disappeared down the Zemu and a racing

current of icy water lay between us and our camp.

There was nothing for it but to trudge again some miles up-

stream to where, just below the glacier, by a curious accident

two mighty boulders over 20 feet high had fallen from the hill-

sides and made a natural bridge with the pent-up Zemu foaming
below. Scrambling up the wet and slippery face of the first

boulder we made a hazardous descent by means of a notched pole

to the flank of the other. These same boulders had proved of

equal service to Freshfield^s party some years before and are heavy

enough to withstand the ice and snow of many years to come.

On the 19th C. crossed the glacier and ascended the Poki Chu
for some miles. Primula bellidifolia was found near the head of

the valley. The slopes around the glacier were particularly un-

productive and further advance west up the glacier did not hold

out much prospect to the botanist.

The next day was spent arranging the collections and getting

ready for departure. On the 21st we descended to the junction of

the Tumra'chen Chu and on the following day, S. followed up that

stream while 0. explored the top of Nachegoh. The Tumrachen
valley is narrow and precipitous up to 13,000 feet and the track

keeps well away from the steep river banks. Abies Webbiana and

Juniperus were common. Above that height the valley is open

affording good pasturage almost up to the La.

Nachegoh took C. five hours’ stiff climbing, mostly through

rhododendron scrub. Large areas here and there had been cleared

in previous years by the shepherds and these yielded herbaceous

plants, mostly prevalent species. The top was sparingly snowed,

and scored extensively by landslides and screes. Snow and sleet

were falling—a foretaste of Llonakh where every month even in.

summer has its snowstorms.

Before ascending the Llonakh it was necessary to visit our base

and secure what we had already obtained. On the 23rd we -marched

to the site of our first camp near the junction of. the Zemu. and

Llonakh, daposifed the tents, etc., and proceeded through the

lower valley to Lachen. There was evidence that much rain had

fallen while we had been in the comparatively dry upper valley

The road was worse than ever. In some parts of the track the

water was above our knees. The bungalow with its comfortable

fire was a welcome change.

It may be expedient here to pass in brief review the vegetation

of the Zemu valley.
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The Zemu area may be divided botanically into three regions

—

0, temperate forest region friom 8—11,000 feet, a subalpine shrub

region from 11—^14,000 feet, and an alpine region from 14—17,000

feet. On entering the valley at Zemu Samdong, 8,000 feet, the

slopes are steep and the bottom of the valley dark and thickly

wooded. The forest is mixed. Along with the conifers-

—

Fioeay

Larixy Tsuga, Abies y
JuniperuSy there occur numerous species

belonging to the following genera:—Berherisy Ilexy EuonymuSy

Aoety Rubu», Neilliay Rosa, Spircea, PyruSy Ribes, Pentapa-

nax, Viburnum, Lonicera, Gaultheria, Rhododendron, Enkianthus,

Litscea, Daphniphyllum, Elceagnus, Corylus, Betula, Alnus.

Gradually as we ascend the Rhododendrons and Coniferce

tend to prevail and at 10—11,000 feet the" forest is chiefly

composed of them. .At 11,000 feet the character of the

valley begins to change. The tall 'Rhododendrons disappear,

their place being taken by intermediate forms such as R.

Wightii and R. campanulatum, which are quite as difficult a

.barrier. The Coniferce too begin to thin off. The valley opens

out, becomes lighter and is more sheltered from the monsoon rains.

The main current of the monsoon rainstorms in this region seems

to pass up the Lachen and not to affect the Zemu and Llonakh

much above their junction. Herbaceous species become more
prominent, especially at the open areas near the river which have

been cleared by the headsmen or by landslips.

From 1]—14,000 feet, up bo the base of the glacier, the small

shrubs prevail-—the large trees persist only in sheltered corners,

generally near the stream. At 12,000 feet most have disappeared.

The floor of the upper - valley is filled with a chaos of boulders

covered with straggling Berberis, Pyrus, Cotoneasier, Ribes, Loni-
cera. Rhododendron, Salix, from two to ten feet high. Meconopsis,

Cardamine, Corydalis, Lychnis, Astragalus, Potentilla, Sedum,
Epilobium, Heracleum,, Angelica, Saussurea, Primula, Pedicularis,

Salvia, Polygonum, Rheum, Polygonatum form the bulk of the
herbaceous flora. From 14,000—18,000 feet—about the limit of

vegetation—the prevailing genera are Anemone, Corydalis, Draha,
Potentilla, Saxifraga, Sedum, Cortia, Nardostachys, Cremantho-
dium, Saussurea, Leontopodium, Anaphalis, Rhododendron, Cas-
siope, Diplarche, Diapensia^ Primula, Androsace, Gentiana,
Swertia, Picrorhiza, Lagotis, Pedicularis, Polygonum^ Rheum,
Salix, Juncus, Cqrex, Poa.

The lower valley is a wet forest, the upper valley, protected by
the giant ridge from Lama Anden to Kangchenjunga, is compara-
tively dry.
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In this upper region three distinct divisions may be noted

:

I. The slopes from Nachegoh to the Thangchung La are open,

free from snow at an early date, with tiny rivulets which soon

become dry in the summer. The north side of the valley is remark-
able for the persistence, up to nearly 17,000 feet, of species usually

considered as belonging to lower altitudes. The typical 13,000

feet flora sends up representatives to nearly the top of the ridge

and the plants characteristic of extreme alpine Sikkim are slow

cO appear.

II. The southern slopes, lying under the brow of the mighty
range are sheltered from the sun and retain here and there the

snow even in July down to 14—15,000 feet. Rhododendrons here

tend to assert themselves to the exclusion of other genera and the

slopes lack the variety of the north side, though alpines are

more prevalent and appear at a much lower altitude.

III. The bleak area at the top of the valley where owing to

the proximity of the glacier, the limit of vegetation appears to be

reached sooner. The flora of this area approaches that of the

second but is scantier.

Taken as a whole the valley is undoubtedly a transition from

the moist prolific area such as prevails to the south and is typified

by Jongri, to the dry area of Tibetan Sikkim lying beyond the

The La. Though much poorer in species than the Jongri area it

has on the whole more afiinities with it than with the Llonakh.

The lack of epiphytic forms, the comparatively scarcity of ferns,

mosses, lichens, show an approximation, however, to what we
found in the dry areas of Llonakh.

The Zemu valley forms undoubtedly the dividing line between

these two types of vegetation
;

its flora is that of an attenuated

Jongri while the Llonakh flora though less rich in species has a

‘ facies ’’ of its own.

The valley is a very short one and gives no opportunity for a

particularly varied flora. The above generalisations are, we think,

as complete as the subject demands.

After one day at Lachen and one to reach the junction of the

Zemu and Llonakh, we commenced the ascent of the latter. There

were sheep-tracks for the first mile and then undisturbed rhododen-

dron jungle. We kept at first to the right bank; the left is closed

at 11,000 feet by a huge precipice. With much lalTOur we reached

12,700 feet where the right bank becomes locked in by precipices.

We collected materials for a bridge and camped among the
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rhododendron scrub. Next morning a precarious bridge of short

logs tied with cord w^as made with much difficulty across the stream

to a huge projecting boulder and up this we all scrambled, the

baggage being divided into small packages and slung across by

a rope. A long struggle with rhododendron jungle followed, the

path having to be hewn with the Ghurka ‘ kookrie It took us all

day to gain 1,000 feet of altitude’. The Tibetan guide assured us

that no inhabitant ever took the route we were attempting and

left us under no misapprehension as to the general opinion of our

wisdom. We cannot recommend the route. To go however by the

The La means too many stages from the Lachen base and we did

not know enougli of the Nangma La to risk that route. But if tliat

pass is clear, the easiest route to Llonakh is to go first to Thango

and then across to Teble by the above pass.

Fortunately the weather w^as fine or our passage through the

rhododendrons would have upset our coolies altogether. We
halted for the next two days, the men going back for stores wdnle

we explored the ridges of Rongsa. Saxifrages were abundant.

The vegetation was little different from that of the Zemu at the

same height. C. ascended to the top of the ridge—over 16,000 feet.

The most interesting plants were Delphinium glaciale, Myosotis

Hookeri., and Veronica lanuginosa.

Transit by this route was so difficult and dangerous that we
sent the majority of the men back with instructions to try the

Nangma La with their next load of supplies. A practicable road

could be made up the valley but two or three bridges would be

required. No good wood can be got at the places where a bridge

is necessary. The improvised bridge by which we crossed to the

left bank was a rickety structure of gnarled birch poles with a

cord here and there. It was carried aw^ay two days later. Fortu-

nately Lepchas and Nepalis are experts at crossing unsteady

bridges even when loaded.

On the 30th we continued our march. At 13,800 feet the

valley contracts and deep gorges and screes run down to the main
stream. These screes were in places a blaze of colour from Pri-

mula sikkimensiSf Pedicularis
^

Potentilla, etc. It was possible

now to travel at a fair pace by the stream. Here and there cliffs

projecting into the stream necessitate considerable detours. At

one spot the baggage had to be subdivided and hauled by ropes

up the cliff face while the men had the same help to scramble up
by. At last towards evening we reached 14,500 feet and entered

the Llonakh ‘ flats ’. From the first it was evident that the climate
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and natural features were quite different from anything we had
met with so far.

We spent the following two days exploring the flats and screes

near the junction of the two streams, the liungma Chu and tlie

Nahu Chu, whose union gives the Llonakh. Both streams are

turbulent and icy cold but as they have not the violent downhill
rush of the Llonakh they can be forded at several places in their

course. Caution is necessary as at this time of the year the volume
is considerable. .

These flats form a wonderful expanse of gently undulating

ground in the midst of the highest peaks in the Himalayas. They
extend up both the affluents of the Llonakh, but those along the

Lungma Chu are more extensive than those up the Naku Chu and
vary in breadth from one to three miles. They are the level floor

^formed by the aition of some huge glacier or rather set of con-

verging glaciers that have long ago disappeared or are now repre-

sented by comparatively small glaciers at the heads of all the

valleys. There is no area in Sikkim wliich is quite the parallel of

the Llonakh area. Sliould climatic conditions ever permit of the

disappearance of the huge Zemu glacier, a similar basin would no

doubt be found to lead up to the base of Kangchenjunga.

Here and there on the flanks are huge moraines,—accumulations

of mighty boulders,—with a very limited flora sheltering in the

crevices. These moraines begin at 14,500 feet and extend up to

the existing glaciers. Once inside the Llonakh area the traveller

finds his road easy as there is only the fording of the icy streams to

hinder his march. The lower hills skirting the flats are rounded

and smoothed as by a plane
;
covered with snow for nearly nine

months of the year and with a short dry summer they have not

lost the outlines given, them by the action of the ice-field of previous

ages. Above these hills the higher peaks have the craggy out-

lines and jagged rocks of the ty]ucal East Himalaya. The flats

themselves are not continuous. Here and there the valleys con-

tract to defiles and these lead to other flats at higher levels. At

some intermediate epoch these flats were glacial lakes and in places

the depth of alluvium is considerable. The streams of to-day are

scoring deep channels in this alluvium. This is specially noticeable

at the junction of the two streams where the river lies quite twenty

feet, below the level of the surrounding plain. High up in the side

valleys the same formation is being worked out on a much reduce<l

scale. Small lakes in shallow basins are found regularly a short

way below the foot of each glacier.
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The flats show evidence of strong persistent winds. The vegeta-

tion is" almost entirely of the tussock type. The junipers and
rhododendrons form mound-like projections on the plain, and
their branches are gnarled and prostrate. Neither shrub nor herb

raises itself more than a few inches above the general level of the

plain. Only in the shelter of soj^ huge boulder or by the cliffs

do we find a plant one foot high. Our camp for the first two days

was pitched in the centre of this open area but the night winds

with occasional snow soon persuaded us to seek a more sheltered

position near Teble where wood and water were more convenient

and where the yak-herds could supply us with fresh milk and
butter. The dwarf juniper provides excellent fuel and is fairly

plentiful. It does not seem to be much used by the yak-herdsmen

who prefer the dried yak-dung.

During our stay of nearly a fortnight in this valley the weather

continued wonderfully regular. The morning broke clear with a

north wind which prevailed until the afternoon. Then about 2 or

3 p.M. the south wind began to steal up the Llonakh gorge, bring-

ing clouds from the valley below. With this wind came sometimes

a gentle shower, sometimes mist and sleet. But the total rainfall

is slight and we had reason to congratulate ourselves on finding one

place in the East Himalayas where one may escape the full fury of

the monsoon rains. The nights were piercingly cold with generally

hoar-frost and occasionally a light fall of snow. The dawn brought

gloriously clear views of the mighty ranges to the west and north.

Tibetan and Sikkimese herdsmen with sheep and yaks are scat-

tered throughout the area and the total must be near one thousand

yaks and twice as many sheep, the majority of which come from

the vicinity of Khambajong over the Naku La. The pasturage

seems sparse and poor from lack of grasses but it is evidently much
valued. The yaks and sheep are in good condition and those of

the latter which we tested had an excellent flavour.

Shifting camp on the 2nd August, we explored the lower end of

the Naku Chu valley and the ridges to the east. Two or three

miles up the stream we came upon a succession of swamps, more

or less divided by lateral moraines. Over these swamps yaks were

grazing while on the scattered lakelets were numerous wild geese

and ducks some of which provided for us a pleasant change from

tinned provisions. At the north end of the swamp is a square

erection of rough stones possibly a blockhouse but called by our

Tibetan guide and by a Khambajong family encamped near it the

Gumpa ” and said to have been erected to mark off the La hen

c
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grazing ground to the south from the Tibetan to the north. This

cannot be the rule now as we found Khambajong herdsmen at the

extreme western part of Llonakh,.

On the 3rd S. devoted his time to the marsh land which is of

a type not seen elsewhere in Sikkim and contained Hi'p'purisy

Glaux, and other plants not previously recorded from this side of

the Himalaya. Meanwhile C. as the better mountaineer left early

to ascend the Naku La. Neither of us and few of the coolies

suffered much at any time from the altitude. C. was sick once or

twice on the tour when 16,000 feet was first reached, while S. did

not experience more than a tightness round the head. Above 16,000

feet the chief disability was scantness of breath and the loaded

men could only make a few yards at a time.

The marshea are not productive of many species and the few

available are mostly of West Himalayan and Tibetan type:

—

Ramin^

cuius aquatilis in the pools, Dilo'phia salsa, a plant of the Tibetan

salt marshes. Primula tihetica in profusion and fine clumps of

yellow Pedicularis. Grasses and carices were disappointingly few

and scarcely in flower. The slopes immediately above the river

have a very piebald appearance—the dark tufts of juniper and
rhododendron occupy in patches about one-sixth of the area, while

large moraines and scattered boulders cover the rest. Among these

stones a few hardy xerophytes are to be obtained but much of the

area is quite barren. The juniper mounds shelter one or two species

which do not dare to face the conditions unprotected. Callianthe-

mum we found invariably thus.

Meanwhile C. had a long and arduous march to the Naku La.

This is over 18,000 feet and is practicable for ponies and yaks. It

is the easiest means of access to Llonakh—permissible, however,

only to Tibetans. The river valley is a succession of flats inter-

rupted by moraines and defiles. Most of the side streams enter on
the left bank, only one of any size from the right which is much
shut in with sieep stony hills. The main stream comes from the

south-west side of the Chumiumo glacier. The vegetation corre-

sponds closely with that of the lower reaches except near the top

of the pass where several interesting plants of Tibetan type were
secured,

A

The 4th was a drizzling day with occasional showers of sleet.

Fording the icy Naku Chu opposite Teble, three to four feet deep,

w’e traversed the long line of hills and moraines which lead to

the Ghoraphu valley. Next day we entered the Lungma Chu
(Langbu Chu) valley, followed it up for four miles where we
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divided forces, C. crossing the stream and ascending the The La
while S. continued directly up the valley. Here the broad outlet

of the Ghoraphu Chu cuts across the main valley; this side valley

might easily be mistaken for the main one as the latter is here

narrowed and passes through a rocky defile up to which several

parallel moraines lead. At its junction with the main stream the

Ghoraphu is waist-deep but on ascending the side valley for half a

mile the stream opens out into stony flats and may be easily forded.

The Lungma Chu valley as far as Zanak was found to be of similar

type to the Naku Chu—a succession of flats interrupted by occas-

sional defiles and moraines. There is one very extensive lake-

basin half way along its course where the depth of alluvium is

considerable and where the river is cutting a deep channel. There

is an interesting flora on these areas though it is sparse.

The other party had considerable difficulty in fording the Lung-

ma Chu which was rapid and waist-deep. With joined hands C.

and three men got through but the remaining three of the party

with the clothes of the first batch preferred to go a mile up stream

before risking it. These frequent* crossings of glacier-fed streams

were not altogether unpleasant in the sunny mornings but in the

evening-mist or sleet only the sight of a roaring camp-fire recon-

ciled one to it. The flora of the The La recalled that of the

Thangchung La with its characteristic woolly Saussurece anel

Tanacetum,

Next day S. ascended the valley of the Ghoraphu Chu to

Korayedu—a long march presenting no difficulties beyond the

fording of streams. It is chiefly in the intermediate valleys such

as the lower Zemu that the most toilsome travelling has to be done.

Al)ove 14,000 feet the rhododendron scrub is much attenuated and
in these higher Llonakh pastures almost absent. The valley con-

tinues for two or three miles a broad flat waste of stones with the

stream broken up into numerous branches and in many places

meandering unseen below huge accumulations of boulders. At
14,800 feet the stream divides, the larger branch taking a north-

west course. The vegetation is that of the main Llonakh but

sparser and more stunted. At 15,500 feet on the main branch we
find the usual succession of marshes ending finally in a lake with a

ring of cliffs and glaciers at the head of the valley with no
apparent pass.

Meanwhile C. went due west up the main valley to where the

fimaller streams run down from the Jongsong La and the Choten-

Nyima La, The herdsmen know of no regularly-used pass at this

c 2
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corner and they all come by the Naku La. On the higher hills here,

once away from the vicinity of the yak-herds, flocks of Ovis nahura
are occasionally seen. In the sandy tracks by the stream colonies

of the Tibetan Marmot are fairly common.

We were not quite satisfied that we had got all that was to be
obtained from the higher cliffs. Supplies, however, were short and
the Nangma La (Lungnak La) trying to LiJen coolies. It was
agreed that C. should take the five fittest men and the available

provisions, camp as far up the west valley as possible, and give

two or three days to the higher cliffs and screes while S. made two

forced marches down to Lachen with the remaining men and one

day’s rations.. On the 8th August therefore S. crossed the !N'angma

La, 17,590 feet, a very stony pass but not difiScult in good weather,

though not practicable for ponies. A change is seen in the vegeta-

tion on crossing the ridge. The valley leading down to Thango
and the Lachen is narrow, sheltered, and moist with no trace of the

stunted Llonakh vegetation.

C. was successful in traversing the upper valley to nearly 18,000

feet—to the limit of vegetation. Heavy falls of snow covered his

temporary camp and made collecting difficult. A fairly complete

collection of the limited flora was, however, secured. Ascending

the main valley on the 8th he pitched his camp on the river terrace

at the highest level for juniper. In the afternoon the screes

around the glacier to the north were explored but sleet and snow

prevented much botanizing. Flocks of 'wild sheep and herds of wild

goats were not uncommon and in such weather are easily approached.

The herdsmen at the highest Dok reported that yaks carrying rice

from. Khangbachen (Nepal) in exchange for salt had arrived md
the. Jongsong La, the first arrival of the season and probably the’

last. In the morning the camp was covered with snow. The

lower stream and flats were traversed and by 1 p.m. the permanent

snow was reached. Avalanches were frequent. Alternate sleet and

snow drove the party back to camp. On the following day in xather

better weather the Jongsong La side was visited and explored up

to the limit of vegetation. The slopes here are scarcely free from

snow for sufficient time to give an opportunity to even the hardiest

plants. Several inchcj of snow fell on the 11th and it was evident

that nothing more c^nld be done. A return was made by two long

marches to Thango.

The upper part of the Lungma Chu is scarcely so rapid as the

Naku Chu. The lake basins in its course are not swampy to the

extent which prevails in the Naku valley. Tracts of alluvium in
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the higher regions seemed promising ground to explore but the

results Were disappointing. Few species survive to 16,500 feet and
the ground above 17,000 feet is rarely clear of snow. It seemed

to be a region where meteorological conditions hovered perpetually

in the balance. The south wind prevailing for a short time would

melt the thinner areas of snow and failing would give place to the

north wind and a further sheet of snow. The soil does not appear

unpromising,—there are many feet of alluvium in places—but the

climatic conditions are too adverse. The proximity of the large

glaciers is another factor just as at the head of the Zemu valley. •

Thus far we have given at some length an account of the various

days’ marches. So little information is available in books regard-

ing possible routes in the Zemu and Llonakh that we trust what we
have given may be of some use to any one pr ^posing to travel there.

Our subsequent tour in the upper Lachen valley, a region which is

fairly well known, does not require much detailed account. We
wished to include this part of the v^alley chiefly for comparison

with the Zemu and Llonakh. Meeting at Thango on the 12th we

spent three days in going and returning to Kangralamo La (Koru

La). Botanizing at the top was much hindered by driving showers

of sleet and snow. Many interesting plants were secured in the

neighbourhood of Giagong and on the hills round Thango. Lachen

was reached on the 16th. Our arrangements permitted of a two

days* visit to the Lachung valley. The usual stages brought us

back to Darjeeling territory by the 26th August.

General aspect of the Llonakh Florai

The physical features of the area have already been noted. Its

vegetation may be divided into three groups, though these overlap

considerably. I- ^be plants of the open flats and marshes. II.

The plants of the moraines and scroes. III. The extreme atpines

of the upper jclifls.

The flora o1 the flats is the least sparse. Trees and shrubs have

almost disappeared. Dwarf junipers, rounded and gnarled, are

common
;
Rhododendron lepidotum and R, Anthopogon sparingly

;

Rerherisy SpirceOy Potentilla fruticosa, Loniceray Hippoph<Ey Salix,

occasional, dwarf and prostrate. Among the herbaceous species the

Arenarias are the most striking with their hemispheric mounds

decked with beautiful white flowers. Ranunculus y
Caltluiy Poterium

filiformey Saxifraga palUday Primula sikkimensisy P. tiheiicay Pedi-

cuiaris flourished in the moister areas. On the drier flats were

Delphinium, Hypecoum, Lepidium, Arahis glandulosa, Viola kuna-
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'warensisj Stellaria decumbenSf Stracheya, Guldenstcedtia^ Astra^

gtilus, Oa^ytrofis, Saxifraga flagellaris, and its allies, white crusts

of Antennaria muscoides, Anayhalis xylorhizay many species of

Saussurea and Artemisia^ Campanula, Cyananthus, Androsace

Selago, Lancea tiheticoj the tiny sweet-smelling form of Elsholtzia

eriostachya, Urtica and Mici‘ogynceceum near the Yak-doks, Allium,

The plants of the screes, sheltered from the wind by huge

boi^lders attained sometimes a foot in height but the scanty water

supply precluded everything but a few types. In addition to the

junipers and dwarf rhododendrons the most prominent were

Anemone, Callianthemum, Draba, Saxifraga, Sedum, Trigonotis,

Onosma, Swertia multicaulis, Picrorhiza, Eriophyton, Polygonum
tortuosum. Allium.

On the higher cliffs the prevalent plants were Meconopsis horri-

dula, Draba, Braya. Thlaspi, Cochlearia, ,Potentilla microphylla,

and P. fruticosa]^^iih. their varieties, Saxifraga imhricata, S. ramu-

losa, S. saginovdes, Cortia, Allardia, woolly Saussurece, Primula

muscoides, Androsace Selago, Myosotis HooJceri, Veronica lanugi-

nosa, Polygonum nummularifolium, P. Hookeri, Rheum nobile, R.

spiciforme. As will be seen from the concluding lists the flora

has a strong admixture of West Himalayan and Tibetan species.

The Llonakh in climate and vegetation has much more affinity with

Tibet than Sikkim. The flora of Thango and Kangralamo has

very much the same western and northern * facies ’ but the area is

narrower, more sheltered and more humid than the open Llonakh
flats. The following species of West Himalayan and Tibetan plants

were found on the tour, and are we believe additions to the list of

Sikkim plants :
—

=

Thalictrum tsangensie. Ranunculus aquatilis, Isopyrum mic-

Tophyllum, Corydalis Rendersonii, C. Hoolceri, C'. mucronifera,

Braya tihetica, Dilophia salsa, Capsella Thomsoni, Viola kunawa-
rensis, Arenaria Littledalei, Arenaria densissima, Oxytropis tata-

rica, Oxytropis sulphurea. Spiraea wlicina, Coluria longifolia. Hip-
puris vulgaris, Callitriche verna, Lonicera rupicola, Loni-
cera spinosa, Saussurea Stella, Primula tihetica, Androsace
Chamcejaeme var. coronata, Glattx maritima, Microula Benthami
Pedicularis Oedcri, Pedicularvs rJUnanthoides , Pedicularis alas-

chanica, Dracocephalum heterophyllum, Plantago tibetica. Polygo-

num tortuosum. Rheum spiciforme, Hvppophce rhamnoides, Urtica
hyperhorea,. Urtica dioica, Stipa purpurea.

A considerable number of new* species were found including

four interesting saxHrages. Th^se new species are described in the

list appended to this paper.
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General Survey.

in the following brief review of the chief natural orders and

genera, we are not taking into account the vegetation below 11,000

feet. The region below that height was hurriedly passed through

and only a tithe of its flora appears in the list. On the other hand

we. believe that the record of the alpine flora to which we devoted

most of our energies, is fairly complete for the area in question.

Rununculacecs are only moderately represented. Form of

Anemone deinissa and the smaller alpine Ranunculi especially

Ranunculus j)ulcliellus are very common. Aconites are almost en-

tirely absent from the grazing grounds of the Llonakh. Del'phi^

nium cceruleum is widespread but not abundant. Among the* few

shrubby plants of the higher regions are the smaller species of

Berheris which persist far into the upper Llonakh valleys where

they are much dwarfed and generally prostrate. Meconopsis is

well represented in quantity by the three common species—the

yellow M. nepalensis ranging the lowest, the blue M. simplicifolia

next, while M. horridula occupies the rough stony screes in most

inclement situations. The genus Corydalis is very prevalent and
rich in species. The Cruciferce are represented chiefly by Drahce

while CardaTTiine macrophylla is luxuriant in the moister valleys.

Other genera are very sparingly present. Lychnis
y
Stellariay and

Arenaria are strongly represented in species and in numbers, the

many forms of Stellana decumhens being specially prevalent while

the tufted Arenarias form one of the most characteristic features

of the Llonakh.

Impatiens so prominent a genus in Sikkim persists only in the

lower wooded portion of the Zemu while Geranium collinum reaches

the upper Llonakh. Leguminosce are only moderately frequent in

the upper regions and are chiefly species of Astragalus and Oxytro-

pis, Potentillas form one of the conspicuous features of the

vegetation with many species and these very variable. P. fruticosUy

P. microphyllay F, peduncularis P. ambiguay P.. eriocarpa are the

most prominent. With the exception of prostrate Spirceas and
Cotoneasters other genera are almost absent except in the wooded
lower valleys.

Saxifraga is another dominant genus. Almost all the Himala-

yan species of saxifrage are to be found in this fairly restricted

arear. Though never in profusion, they deck both the screes and

the flats by the river, as well as the bleak crests of the passes.
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Dwarf species of Parnassia are common while Ch'rysosplenium as-

cends to the inclement rocks beside the snow. The majority of the

Himalayan species of Sedum appear in the area, some in profusion^

UmballifercB are not so prominent a feature as in the Sandakphu—

-

Phallut region. In the lower Zemu up to 13,000 feet the slopes

yield Btipleurum, Chcerophyllum, Selmum, Archangelicaf Hf.rac-

leum, but on the open wind-swept areas of Llonakh only the pros-

trate Cortia^ Pleurospermum Hookeri, and lowly Trachydiums have

much chance of survival.

Dwarf forms of Lonicera penetrate far into the bleaker-valleys,

becoming prostrate and spiny near the frontier. On the Zemu slopes

Lonicera hispida is common, with several of its congeners. Wiih
the exception of Galium and that sparingly, Ruhiacece are absent

from the higher altitudes.

Compositm are abundant and among them SamsuTPa is predomi-

ant. Aster and Erigeron are poorly represented, Senecio few as

compared with the moister Jongri area, Anaphalis and Artemisia are

common towards the dry Tibetan region, while Cremanthodia are

conspicuous features of the screes. Saussureas are everywhere

—

the woolly forms are unfailing'ly present at the top of the rocky

ridges.

Codonopsis and Cyanantlius were well represented in numbers

but not in species. Rhododendrons are as prominent as in other

parts of Sikkim but limited as regards number of species. Primu-

laceoe are very abundant especially in the upper Zemu. Primula

sikkimensis
y
P. capitatOy P. pusillay forms of P. nivalis are in pro-

fusion. Gentiana phyllocalyx
y G. amoenay G. tenellay G. crassi-

caulisy and Swertia multicaulis are all widespread, and in places

abundant.

Small forms of Eritrichium and Trigonotis are the chief repre-

sentatives of the Boraginew while the rounded cushions of Myo-
sot is Hookeri are met with occasionally on the exposed ridges.

Pedicularis is another of the dominant genera of the region.

The species occur in great profusion and with their bright colours

are a conspicuous feature in the sparse Llonakh vegetation. Five

or six genera of Labiatce are not uncommon but on the whole the

order is not well represented. Dwarf species of Polygonum and

two stout Rheums are common. Prostrate species of Salix are

prevalent right up to the meilting snows, while in the lower valleys

shrubs of six to twelve feet are scattered among the boulders.
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Species of Hahenaria and Cypripedium sparingly represent the

Orchidece. Polygonatum, Smilacina, Allium, Lloydia, Clintonia

ascend far up the valleys. Junci, Carices, and Graminece are much
less prominent than we anticipated, the higher ridges yielding but

a poor harvest of Monocotyledones

.

Yaks and sheep may flourish

on the grazing grounds of Llonakh but scarcely on the ‘ grass * of

that area.

Ephedra and the dwarf Junipers ascend to over 15,000 feet, the

limit of the latter being the limit of available wood for the camp-
fire. Ferns are scarce in the Zemu as Hooker points out in his

Journals. In the upper Llonakh they are rarer still, only three

species being met with. The dominant genera Df,the area are

Arenaria, Potentilla, Saxifraga, Saussurea, RhododendroUf Primula,

Pedicularis

.

The accompanying map is the most recent available. Our route

is marked in red. Authorities differ regarding the altitude of

some of the peaks and passes. Thus Freshfield gives 17,300 feet as

the correct altitude of the Naku La*, 16,752 feet for the The La.

As our aneroid reads only to 15,000 feet, we have no valid data to

quote. We tried to verify the names given to the various yak-

stations in the survey map, but without success. The average

Tibetan interrogated knew little beyond Naku La and Llonakh. At
any rate these names are not current among the temporary inhabi-

tants as far as we could discover. ‘ One or two of these ‘ doks ’ may
be occupied summer after summer but there is nothing to show that

the majority are definite ‘ stations ’, and likely to retain a perma-

nent name. We mention this because the presence of these names
on the map gives the impression that these places are as definite as

for example the villages round Gangtok.

We are indebted for much kind assistance in the identification

of our specimens. The types in the Calcutta Herbarium are not

as complete as could be desired especially of the rarer alpines

collected by Sir Joseph Hooker and of the plants of the Tibetan

plateau. The authorities at Kew have kindly compared many of

our plants with the originajl types and have favoured us with an

opinion on most of the new plants submitted.*

M. Bonati has reported on the genus Pedicularis; M. Hamet is

working up the Crassulacece; Mr. I. H. Burkill has taken the

Gentianacece

,

while the late Mr. Robert Pantling examined the

Orchidece.. We have to thank Major A. T. Gage, Director of the

Botanical Survey, for his help and interest throughout.

* The general account is the work of both authors
;
for any inaccuracies in

the list and for the description of the new species I am responsible.—W. W. S >
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DICOTYLEDONES.
1.

—EANraCULACE^.
1. IJlejiiatis Linn.

1, Clematis Montana Ham.

Zemu Valley and Thango, 10-13^000 ft.. No, 1193.

3. Clematis zemnensis W. W. Smith sy. nov.

Species C. puhemla Hi. & T. aflSnis sed foMis bipinnatis vel biterna-

tis, fioribns stricte umbellatis et praelonge pedicellatis, filamentis latis

perbrevibus distinguitur.

Erutes sarmentosus gracilis pubescens. Folia 10-12 cm. longa,

6“8 c.m. lata, bipinnata vel biternata, segmentis 2-3-5 c.m.x 1-1*5 cm.

ovatis vel ovato-lanceolatis, acute iobatis vel serratis, subapiculatis,

pubescentia vel subglabra
;
petiolus ad 3 cm. Injiorescentia axillaris

;

pedunculus praslongus ad 10 cm. pubescens
; supra in 2-7 pedicellos

stricte et umbellate divisus
;

pedicelli ad 7 cm. longi duabus linearibus

bracteis (*5 cm.). Sepala 1*5 cm. X -5 cm., patentia, oblongo-lanceolata,

extra mol liter pubescentia, 5-nervia, luteo-albi. Stamina 5-7 mm.
glabra ;

fiiamenta plana antheris breviora, connective non producto.

Achania immatura in caudam (5 mm.) albo-plumosam producta.

Zemu Valley, 9,000 ft.. No. 2671. Only the one shrub seen.

3, Clematis Buckanaiiiana DC.

Llonakh, 11,000 ft., No. 1735,

2. Tlialictrnm Linn.

4, Thalictrum elegans Wall.

Llonakh and Thango, 12-15,000 ft.. Nos. 1761, 2103, 2473.

5, Thalictrum cultratum Wall.

Zemu, Llonakh, and Thango, 10-13,500 ft., Nos. 1221, 1757, 2471,

2675. Common.

Sub-sp. tsangense Briihl.

Upper Llonakh, 16,500 ft.. No. 2,311. Sparingly. A Tibetan

plant, recorded previously from the neighbourkood of Khambajong. If

T, platycarp urn H.f. & T. be an alpine state of T. cultratum Wall, the

above sub-species would be a still more reduced form. There are,

however, as Briihl points out, (Ann. Roy. Bot. Card. Calc. Vol. V, p. 72)

considerable differences in the ripe fruit.
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6. Thalictruin Chelidoiiii PC.

Zemu Valley and Thango, 9-12,000 ft.. Nos. 2294, 2674. Com-

mon.

7. Thalictrum virgatum H. f . & T.

Lachen, 7,000 ft., No. 939.

8. Thalictrum alpiiium Linn.

Yumchho La, Zemu, Llonakh, Naku La, 14-16,000 ft. Frequent.

9. Thalictrum sp.

T. alpini Linn, valde affinis ; forsan varietas.

Nana procumbens. Folia bipin nata segmentis linearibus vel

an gusto-cuneatis.

Very much resembling a reduced Thalictrum alpinum Linn, but

with different leaf segments and very small flowers. It is not quite

matched -by any specimen at Kew or Calcutta.

10. Thalictrum saiiiculaeforme DC.

Below Lachen, 7,000 ft.. No. 912. Apparently rare in Sikkim, as

the above is the only type in Herb. Calc, from the area.

11. Thalictrum javaiiiciiiii Bl.

Tong to Lachen. 5-8,CU0 ft.

13.

Thalictrum foliolosum DC.

Lachen, 8-9,000 ft.

3.

—

Anemone Linn.

13. Anemone vitifolia Ham.
Cheungtong and Lachen, 6-9,000 ft. Common.

14. Anemone ohtusiloha Don.

Yumchho La, Zemu, and Llonakh, 14-16,000 ft. Not common.

15. Anemone trullifolia H. f. & T.

Zemu and Llcnakh valleys, Thango, 14-15,000 ft., Nos. 1711,
2011, Not common,

16. Anemone rivularis Ham.
Lachen, 8,000 ft.. No. 969.

17. Anemone demissa H. f. & T.

Zemu Valley and Llonakh, 13-16,000 ft. The common Anemone
throughout the two valleys and very variable in size and hairiness and
in number and colour of the flowers,

var. moiiantha Briihl
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Zemu Valley, 14,500 ft.. No. 1362. Not uncommon along with

the type.

18. Anemone sp.

J. demissae H. f. &,T. valde affinis et forsan varietas. Folia glabra ;

scapus infra involucrum floremque ca{)illis albis patentibus indutus;

flores atro-purpurei ;
stylus aduncus

;
fructus immaturus hirsutus.

This Anemone app3ars very different in the field from the others

but is, notwithstanding the somewhat hairy ovary, possibly a form of

A. demissa H. f. & T. var monantha.

YumchhoLa, 15,000 ft.. Nos. 1240, 1292. Sparingly.

19. Anemone polyanthes Don.

Above Lachen, 12,500 ft.

4. Adonis Linn.

ISO. Adonis sp.

A, chrysoc^atJii H. f. & T. valde affinis ; forsan subspecies; parvis

floribus, brevi stylo recto, distinguitur. Folia multifida A, chrysocyathi

more. Flores 2 cm. diametientes. Stylus obtusus perbrevis dum A»

chrysocyatho longus, attenuatus, revolutus.

Usually very dwarf, (6 cm.) and the flowers less than half those of

A. chrysocyathus , Possibly the East Himalayan form of that species

but the achenes are unlike those of the Western plant at any stage.

Yumchho La, 15,000 ft., No. 1285.

5. Calliantliemum C. A. Meyer.

SI. Calliantbemum cacliemirianum Camb.

Llonakh and Thango, 1 3-15,000 ft.. Nos. 2109, 2565. Found very

sparingly and usually under the shelter of the dwarf Juniper bushes.

In the Flora of British India Vol. I, p. 15, the colour is given as white.

In the Sikkim specimens the petals, as noted in the field, are purple

outside and pink within.

6« Ranancnlns Linn.

ZZ, Ranunculus aquatilis Linn,

var. trichophylus.

Llonakh and Giagong, 15-16,000 ft.. No. 1887. In marshy ground

and small lakes, not found in Sikkim except near the Tibetan frontier,

l$3. Ranunculus Cymbalariiie Pursh.

Llonakh and Kangralamo, 15-17,000 ft.. Nos. 1900, 1910, 2446.



'AND LLONAKH VALLEYS OF SIKKIM. 169

Ranunculus pulcliellus C. A. Mej.

Zemu and LlonakL, 10-16,000 ft. Common.

yar. lon^icaulis.

Llonakh. No, 2086.

var. sericeus.

Zemu and Llonakh. Very common above 14,500 ft.. Nos. 2089,

2451, etc.

85. Ranunculus hyperboreus Botlb.

Common in the Llonakh marshes, 14,500 ft,

86. Ranunculus affinis Br.

Zemu, Llonakh, Thango, Giagong, 13-16,000 ft.. Nos. 1290^ 1503,

2031. Common.

87. Ranunculus hirtellus Boyle.

Llonakh, 14,500 ft. Frequent.

88. Ranunculus diffusus DC.

Lachen. 7-9,000 ft.. No. 917.

89. Ranunculus flaccidus II. f. & T.

Zemu Valley, 10-11,000 ft., No. 1078.

7. Oxygrapliis Bunge.

30. Oiygraphis glacialis Bunge.

Naku La, Llonakh, 17,500 ft.. No. 1958. Sparingly.

8. Caltlia Linn.

31. Caltha palustris Linn.

Zemu Valley, 10,000 ft., No. 2672.

38. Caltba scaposa H. f. & T.

Llonakh, 14-17,000 ft.. Nos. 1925, 1942, 2212. Common.

9. Trollius Linn.

33. Trollius pumilus Don.

Llonakh, 14,500 ft.. No. 1852. Sparingly.

10. Isopyrum Linn.

34. Isopyrum micropliyllnm Boyle.

Llonakh, 16-17,000 ft., No. 2313. A west Himalayan and Tibetan
plant, not previously recorded from Sikkim.

Not identical with I. grandijlorum Fisch,
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11. Delphinium Linn.35.

Delphinium cseruleiim Jacq.

Frequent in the Llonakh Valley from 11,500-17,000 ft. Nos.

2017, aiOS, 2131.

1935,

36. Delphinium giaeiale II. f, & T.

Rongsa, Llonakh, 15,500 ft. No. 2017. Sparingly.

13. Aeoiiitum Linn.

37. Aconitum luridum H. f. & T.

Nangna La and Thango. Sparingly.

38. Aconitum laciniatum Stapf.

Zemu, 11,000 ft.

39. Aconitum spicatum Stapf.

Thango, 14.,b00 ft.

40. Aconitum Hookeri Stapf.

Thango, 14^,000 ft.

13. Cimicifuga Linn.

41. Cimicifuga foetida Linn.

Zemu Valley, 12,000 ft.. No. 1610. Occasional.

II.—MAGNOLIACE*.

14. magnolia Linn.

43. Magnolia Camphellii H. f. & T.

Cheungtong and Laehen 6-8,000 ft.

“ ^593. 3 , 3.

15. Michelia Linn.

44. Michelia lanuginosa Wall.

Cheungtong, 6,000 ft.

16. Schizandra Michaux.

45. Schizandra grandiflora H. f. & T.

Zemu, 10,000 ft. No. 2729.

HI.—MENISPERMACEiE.

17. Stephania Lour.

46. Stephania rotunda Lour.

Tong, 4,500 ft.. No. 861.
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IV.—BERBEEIDE E.

18. Decaisnea H. f. & T.

47. Decaisiiea iiisi«:nis H, f. & T.

Luciien, 8-10,000 ft., No. 954. Not common.

19. Berberis Linu.

48. Berberis nepalensis Spreng.

Cheungtong and Lachen, (3-8,000 ft. Frequent.

49. Berberis umbellata Wall.

Lachen, 8,000 ft.

60. Berberis aristata DC.

var. micrantka.

Lachen and Zemu, 8-10,000 ft.. Nos. 976 2754.

61. Berberis Wallicliiana DC.

Lachen and Zemu, 8-10,000 ft., No. 1056.

var. atro-viridis.

Lachen, 10,000 ft.. No. 25.80.

63. Berberis angulosa Wall.

Zemu, Llonakh, and Giagong, 12-15,000 ft.. Nos. 1199, 1675,

2866 Ribu.

63. Berberis macrosepala H. f.

Zemu, 14-15,000 ft.. No. 1492. Not uncommon.

64. Berberis coiiciiina H. f.

Llonakh, 14,500 ft., No. 1816.

20. Podophyllum Linn.

66. Podophyllum emodi Wall.

Zemu, lower Llonakh, and Thango, 11-14,000 ft. Occasional.

V.—PAPAVERAEE E.

21. Meconopsis Vig.

66. Becoiiopsis horridula H. f. & T.

Llonakh, 15-16,000 ft.. No. 2016. Frequent.

67. Meconopsis paiiiculata Prain.

Zemu Valley, 10-14,000 ft. Very plentiful.

68. Meconopsis simplicifolia Walp.

Zemu Valley, 12-16,500 ft.. Nos, 1183, 1567. Common.
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SS5. Catheartia Hook, f.

59. Cathcartia villosa Hook. f.

Zemu Valley, 10,000 ft., No. 1077.

60. Cathcartia lyrata Cummins and Prain.

Nachegoh, 15,000 ft. Only one plant seen.

VI.—FlIMAEIACE.®.

S3. Mypccoum Tourn.

61. Myiiecoiiiii leptocarpuui H. f. & T.

Llonakh, Naku La, and Giagong, 14-16,500 ft., Nos. 1848. 1898,

2400. Very common on the Llonakh flats.

54, PIcentra Bork,

6S. ©icentra Eoylei H. f. & T.

Tista Valley, 4,500 ft.. No. 831.

55. Corydalis D. C.

63. Corydalis cashmeriana Boyle

var. ecristata Prain.

Zemu Valley, Yumchho La, Llonakh, 14-17000 ft.. Nos. 1256,

1574, 2041, etc. Very common among the stones at the higher*

elevations.

64. Corydalis trifoliolata Franch.

Zemu Valley, 16,000 ft.. No. 1416-.

65. Corydalis lathyroides Prain.

Zemu Valley, 12,1)00 ft.. No. 1635. Sparingly. Not previously

recorded from Sikhim.

66. Corydalis graminea Prain.

Llonakh, 15,000 ft.. No. 1883.

67. Corydalis polygalina H. f. & T.

Llonakh, 14,500 ft.. No. 2104.

68. Corydalis JiiHcea Wall.

Zemu Valley, 14-16,000 ft.. Nos. 1479, 1493.

69. Corydalis fiaccida H. f. & T,

Zemu Valley, 12-13,000 ft., Nos. 1153, 1674.

70. Corydalis sp.

Corydalis crithmifolice Boyle affinis habitu, longitudine, rhizomate ;

eaulinis ternatis foliis, brevi obtuso calcare distincta. Mhizoma



AND LLONAKH VALLEYS OF SIKKIM. 173

fusiforme vetustorum foliorum reliquiis indutum. Caulis ad 15 cm.

debilis. Foliorum radicalium vaginoe marcid® solum supersunt
;
folia

caulina 2-3 in apice collecta, ternata, ^ateralibus segmentis 1 cm. longls

ellipticis integris sessilibus, tertlo obovato trifido. Racemus 5-6 florifer
;

fores 1*2 cm. longi ;
hractece ad 2 cm. longic, tertio foliorum

segmento similes vel oblongae integrae
;

pedicelli ad 1*8 cm. Retala

obtusa cseridea oalcare obtuso. Gynaeccum C, crithmifolia.

Llonakh, 16,000 ft., No. 2237. Not matched at Kew or Calcutta.

Specimens are somewhat imperfect.

7i» Corydalis mucronifera Maxim.

Giagong, 16,500 ft.. No. 2156. Sparingly.

A Tibetan plant not previously recorded from Sikkim.

72. Corydalis Hendersouii Hems.

Naku La, Llonakh, 17,500 ft.. No. 1957.

Not pirevlously found in Sikkim.

Distribution.—Tibet, Yarkand, N. W. Himalaya.

73. Corydalis Casimiriaiia Duthie & Prain.

Zemu, 10-13,000 ft., Nos. 1501, 2795.

74. Corydalis chierophylla DC.

Zemu, 11,000 ft.. No. 1659.

75. Corydalis Hookeri Prain.

Upper Llonakh 16,000 ft.. No. 2214. Sparingly. Larger than
our Tibetan types in the Calcutta Herbarium but referable I think to

this species. A Tibetan plant,- crossing into Sikkim near the frontier.

76. Corydalis meifolia Wall.

var. sikkimensis.

Zemu Valley, U-16,000 ft.. Nos. 1435, 1556-.

77. Corydalis Straclieyi Duthie.

Yumchho La, 15,000 ft.. No. 1281.

78.. Corydalis ophiocarpa H. f. & T.

Zemu Valley, 9,000 ft., No. 2794.

VII.-CRUCIFER^.

26. Parrya Br.

79. Parrya platycarpa H. f. & T.

Llonakh, 16-17,000 ft.. Nos. 2233, 2361. Sparingly near the snow
in the more remote valleys. Some of the specimens have fruits longer
and narrower and are possibly referable to Parrya cxscapa Ledeb.

D
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S?. Nasturtium Br.

80, Nasturtium painstre DC.

Lachen and Zemu, 8-10,000 ft., Nos. 984, 2677.

81. Nasturtium sp.

Llonakb, 14,000 ft.. No. 2073. In a young state and not matched

in Calcutta Herbarium.

38, Arabis Linn.

83. Arabis irlaudiilosa Kar. & Kir.

Llonakh, Naku La, and Giagong, 14-17,500 ft., Nos. 1902, 1953,

2397.

39. Cardaraiiie Linn.

83. Cardamine circieoides H. f. & T.

Tong, 5,000 ft.. No. 869.

81. Cardamine birsuta Linn,

var. svlvatica.

Zemu and Llonakh, 10-12,000 ft.. Nos. 1157, 1746.

85. Cardamine macropliylla Willd.

Zemu and Lower Llonakh, 8-13,000 ft., No. 1012. Very common.

30. Loxostemon H. f. & T.

86. Loxostemon pulchellus H. f. & T.

Zemu, 15-16,000 ft.. Nos. 1419, 1577. Not uncommon. In flower

only, not in fruit.

31, Braba Linn.

87. Praba alpina Linn.

Very common from 14-17,000 ft., in both valleys.

Praba data 11. £. & T.

Zemu, Llonakh, and Thango, 12-15,000 ft.. Nos. 1404, 1626, 1648,

2535. Frequent.

89. Praba incana Linn.

Llonakh, 14-15,000 ft.. Nos. 2043, 2807 Ribu.

90. Praba lasiopiiylla Royle.

Zemu, Ijlonakh, and Giagong, 12-17,000 ft.. Nos. 1844, 2042, 2144,

2676. Frequent.

91. Praba tibctica 11. f. & T.

Llonakh and Giagong, 15-17,000 ft.. Nos. 2304, 2884 Ribu.



‘AND LLONAKH VAI^lExh OF BlKKm. 175

93. Draba ^racillima H. f. & T.

Zemu, Yumchho La, 10-15,000 ft., Nos. 1160, 1164, 1318, 16C1

Frequent.

33. Cochlearia Linn.

93. Cochlearia scapiflora H. f. & T.

Llonakh, 16-18,000 ft.. Nos. 1954, -2176.

94. Cochlearia ? serpens W. W. Smith sp. nov.

Planta anomala in genere Cochlearia dubie posita. Fortasse genus

novum.

Nana, annua, fere glabra, serpens. Caules sinuosi intexti, 3-10 cm.

longi internodis prselongis. Folia spai’sa ; radicalia desunt
; caulina

4-7 mm. longa, plerumque spathulata, trilobata vel tripartita vel rarius

Integra, petiolo 4-7 mm. Flores racemo laxissimo 1-5 ; bractese foliis

similes j pedicelli graciles flexiles, in fructu ad 3 cm. longi, Sepala

1 mm. longa, elliptica, gequalia. Pefala 2 mm. longa, fere orbiculata,

unguiculata, violacea. Stamina recta corollam sequantia filamentis

latis. Ovarii ovoidei longitudine stylus. Siliqua 1-locularis, variabilis,

vel brevis, globosa, 1-seminifera, vel elongata obionga, 3-4-seminifera,

4-*7 mm. longa, + falcata. Semina 1-2 mm. longa 1-seriata, nigra

testa laevi ; cotyledones accumbentes.

Sikkim Himalaya, at Jongri, 14,000 ft. Gammie No. 156,

Watt. No. 5795 in Herb. Kew. ; Yumchho La, Zemu Valley,

14,000 ft.. Nos. 1269, 1544 Smith & Cave. Mr. W. G. Craib after

comparison with the types at Kew considers it near Cochlearia Hobsoni'

Pearson if it is a Cochlearia but agrees with me that its position is

doubtful.

33. Sisymbrium Linn.

95. Sisymbrium himalaicum H. f. & T.

Zemu Valley, 9-13,000 ft., common.

96. Sisymbrium Sophia Linn.

Llonakh, 16,000 ft.

97. Sisymbrium deltoideum H f. & T.

Llonakh, 14,000 ft. No. 2082. Only seen once.

34. Eutr^ma Br.
^

98. Eiitrema himalaicum H. f. & T.

Zemu, 13-15,000 ft.. Nos. 1495, 1684. Very common along the

Tumrachen Chu, a tributary of the Zemu, beside the grazing grounds.

? 2
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35. Erysimum Linn.

9!>. Erysimum deflexum H. f. & T.

Giagong 15-16^000 ft., Nos. 2439, 2457.

190. Erysimum fimiculosum H.f. & T.

Naku La, Llonakh, 17,000 ft., No. 1937 bis.

101. Erysimum loiigisiliquum H. f. & T.

Thango, 13,000 ft., No. 2281.

36. Braya Sternb. & Hoppe.

102. Braya rosea Bunge.

Zemu, Yumchho La, and Llonakh, 15-16,000 ft., Nos. 1326, 1512,

1719, 2033.

103. Braya tibetica H. f. & T.

Llonakh, 16-17,000 ft., Nos. 2305, 2351, Previously recorded only

fromW. Tibet.

37. Ca]»sella Moench.

104. Capsella Bursa pastoris Moench.

Lachen and Thango.

105. Capsclla Thomsoiii H. f.

Naku La, Llonakh, and Giagong, 15-17,000 ft., Nos. 1926, 2840.

A West Tibet plant not previously recorded for Sikkim.

38. Lepidium Linn.

106. Lepidium capitatum H. f. & T.

Llonakh, Giagong, and.Kangralamo, 15-16,000 ft.. Nos. 1833, 2453,

39. Dilopbia Thoms.

107. Bilopliia salsa Thoms.

Llonakh, 14,500 ft.. No. 1922. Sparingly. A Tibetan plant not

previously found within the Indian area. It occurs in the flats by the

liver. The specimens are in both flower and fruit. In dehiscence

the two crested valves come away, in a fashion recalling the calyptra

of mosses or the capsule of Anagallis.

40. Tblaspi Linn.

108. Tblaspi arveiise Linn.

Lachen, S-10,000 ft.
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109, Tlilaspi alpestre Linn.

Naku La, Llonakh, 15-17,000 ft., Nos. SI 17, 2145.

110, Tlilaspi cochlearioides H. f. & T.

Yumchho La, Zemu, and Llonakh, 14-15,000 ft., Nos. 1278, 2019,

2025, 2039.

VIII.~VI0L4CBJB

41. Viola Linn.

111, Viola billora Linn.

Lachen, Zemu, and Llonakh, 7-16,000 ft., Nos. 937, 1560, 1918.

Frequent.

113, Viola kunawarensis Royle.

Llonakh, 14,500 ft.. Nos. 1838, 2738. Very dwarf ; frequent.

IX.-POLYGALEiE.

43. Polygala Linn.

113. Polygala arillata Ham.

Tong, Lachen, 5-8,000 ft.. Nos. 883, 2750.

X,~-CARYOPHYLLE;f:,

43, Gypsophila Linn.

114. Gypsopliila cerastioides Don.

Zemu, 9-12,000 ft., Nos. 1033, 1218.

44, Silone Linn.

115. Silene Stracheyi Edgew.

Zemu and Thango, 10-13,000 ft., Nos. 2701, 8092 Ribu.

45, Gncnbalus Linn.

116. Cucubalus bacciferns Linn.

Lachen and Zemu, 8-10,000 ft.. Nos. 972,12417.

46. Lychnis Linn.

117. Lychnis apetala Linn.

Zemu, Naku La, Llonakh, 13-17,000 ft.. Nos 1472, 1878, 1899.

Common.
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118. Lychnis nigrescens Edgew.

Zemu, Llonakh, and Thango, 11-16,000 ft.. Nos. 2248,2498,
Frequent.

ll?l, Lychnis hinialayensis Edgew.

Zemu Valley, 10-12,000 ft.. No. 1095.

120. Lychnis brachypetala Hort. Berol.

Naku La, Llonakh, 14-16,000 ft.. Nos. 1897, 2242, 2700.

121. Lychnis multicaulis Wall.

Zemu, 11,000 ft.. No. 2699.

122. Lychnis indica Benth ?

Lachung, 8,000, No. 2577.

123. Lychnis nutans Benth.

Zemu, 11 000 ft., No. 2698.

47. Cerastinm Linn.

124. Cerastium vulgatum Linn.

Lachen, Zemu, Llonakh, and Thango, 7-14,000 ft. Only near the

villages, and old cattle-stations.

48. Stcllaria Linn.

125. Stcllaria paiiiculata Edgew.

Lachen and Tallum Samdong, 7-12,000 ft.

126 . Stcllaria media Linn.

Lachen, 8-9,000 ft.

127. Stcllaria lanata Hook. f.

Zemu, 10-11,000 ft., Nos. 1159, 1168,

128. Stcllaria longissima Wall.

Lachen, 8-11,000 ft., No, 937.

129. Stcllaria uliginosa Linn.

Zemu and Llonakh, 12-16,000 ft., Nds. 1874, 2188.

430. Stcllaria suhumhcllata Edgew.

Llonakh, 14-16,000 ft., Nos. 1874, 1977.

13^ Stcllaria dccumhcns Edgew.

Zemu, 11-18,000 ft.. Nos. 1151, 1409.

var. minor.

Zemu, 11,000 ft.. No. 1166.
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var. pulviliata

The La, Jongsong La Valley, Llonakh, 16-17,000 ft.. Nos. 2l80,

2^41, 2256, 2327« Common.

var. polyantha.

Zemu, Naku La, Llonakh, 12-17,000 ft., Nos. 1338, 1406, 1880,

1929. Common.

var. acicularis.

The La, Llonakh, and Thango, 14-16,500 ft., Nos. 1827, 2045,

2178. Common.

49. Arenaria Linn.

133.

Arenaria musciformis Wall.

Llonakh and Thango, 14-17,000 ft.. Nos. 1517, 1729, 1820, 2027,

Frequent.

133. Arenaria polytriclioides Edgew.

Zemu and Llonakh, 14-17,000 ft., Noe. 1517, 1729, 1880, 2027.

Frequent.

134. Arenaria montieola Edgew.

Thango, 14,500 ft.. No. 2545.

135. Arenaria pulvinata Edgew.

Llonakh, 14,500 ft., No. 2095.

136. Arenaria densissima Wall.

Nangma La and Ghoraphu Chu in Llonakh, 15-16,000 ft., Nos. 2199,

2816 Kibu. Rare. Recorded previously from Nepal and Tibet not

from Sikkim.

137. Arenaria orbiculata Royle.

Zemu Valley, 12-13,000 ft., Nos. 1232, 1671. Lachung, 8,000 ft.

No. 2576.

138. Arenaria ciliolata Edgew.

Naku La, Llonakh, Kangralamo, and Thango, 14-16,000 ft.

Nos. 1807, 1850, 1963, 2258, 2567. Common.

139. Arenaria glandiiligera Edgew.

Llonakh, 14-17,000 ft., Nos. 2048, 2335. Common

var. micrantlia.

Zemu and Llonakh, 15-17,000 ft.. Nos. 1466, 1726, 2120, 2364,

Very common.
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140. Areiiferia StracUeyi Edgew.

Llonakh, 14,500 ft., No. 2-119. A Tibetan plant. Previously also

from Chumbi, not from Sikkim.

141. Areiiaria cerastiiformis Williams.

Llonakh, 16-17,000 ft., Nos. 2112, 2346. Recorded from Chumbi

and Giagong.

143. Arenaria melandryoides Edgew.

Zemu Valley and Llonakh, 14-17,000 ft.. Nos. 1485, 1541, 1783,

1976. Common.

143. Arenaria debilis Hook. f.

Zemu and Llonakh, 14-16,000 ft., Nos. 1415, 1514, 1793.

144. Arenaria Littledalei Hemsl.

Naku La, Lloijiakh, 16,000 ft.. No. 1984. A Tibetan plant, not

previously recorded from Sikkim.

145. Arenaria thangoensis W. W. Smith, sp. nov.

A, Littledalei Hems, affinis ; sed pentamera et caule viscoso-

pubescente, sepalis ciliatis distincta.

Parva, annua, viscoso-pubescens. CauUs 2-3 cm. altus, pluries

dichotomus, rigidulus. Folia 3-4 mm. longa, opposita, lanceolata, fere

sossilia. Cymi pauciflori, pedicelli graciles divaricati, flores parvi.

Sepala quinque, 1*5 mm. longa, lineari-lanceolata, ciliata
;
petala nulla;

stamina quinque 7-8 mm. longa
;
Hyli duo ;

ovarium ovoideum in

fructu calycem excedens, quadrivalve, seminibus paucis.

Thango, 13-14,000 ft., No. 2572.

50. Sagina Linn.

146. Sagina procumbens Linn.

Naku La, Llonakh, 14-16,000 ft.

XI.—TAWARISCINE^.
51. Myricaria Desv.

147. Myricaria germanica Desv.

Zemu Valley, 11,000 ft.. No. 1101, Frequent.

XII.—HYPERICINE.E.

53. Hypericum Linn.

148. Hypericum Hookerianum W. & A.

Lachen and Zemu Valley, 7-9,000 ft,, Nos. 943, 2758.
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40. Hypei’iciiiii patulum Thumb.

Tong 5,000 ft,, No. 879.

150. Hypericum reptans H. f. & T.

Lachen, Zemu, and Lachung, 8-10,000 ft., Nos. 2614, 2746, 2776,

151. Hypericum petiolulatunj H. f. & T.

Tong, Lachen, and Zemu Valley, 5-9,000 ft.. Nos, 854, 2736.

153. Hypericum elodeoides Choisy.

Zemu, 11,000 ft., No. 2783.

153. Hypericum moiianthemum H. f. & T.

Zemu Valley and Thango, 12-13,000 ft.. Nos. 1208, 1392, 2537.

XIII.—TERNSTRIEMLACE^,

53. Eurya Thunb.

154. Euryajapoiiica Thunb.

Lachen, 9,000 ft., Nos. 2371, 2743.

54. Actiiiidia Lindl.

155. Actinidia callosa Lindl.

Lachen, 7,000 ft., No. 946.

XIV.-~MALVACE.E,

55. Dicellostyies Benth.

156. Dicellostyies jujuMfolia Benth.

Tong, 5,000 ft., No. 880.

XV.—STERCULIiCE.E.

56. Abroma Jacq.

157. Abroma augusta Linn.

Cheungtong, 5,000 ft.

XVL-CIEEAMIACE^.

57. Geranium Linn.

158. Geranium collinum M.Bieb.

Zemu Valley and Llonakh, 12-16,000 ft., Nos. 1192, 1571, 1861.

159. Geranium Grevilleanum Wall

Lachen and Lachung, 8-10,000 ft., Nos. 2532, 2616
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160. Geranium nepalense Sweet.

Cheungtong, 6,000 ft.

161, Geranium polyaiithes Edgew. & Hook. £.

Zemu Valley, 8-12,100 ft., Nos. 1013, 1190.

58. Oxalis Linn.

163. Oxalis Acetosella Linn.

Zemu, 8,500 ft.. No. 1023.

59. Impatiens Linn.

163. Impatiens sulcata Wall.

Zemu, 12-13,000 ft.. Nos, 1654, 1655.

164. Impatiens iiadiata Hk. f.

Cheungtong, Lachen, and Zemu, 10-12,000 ft.. Nos. 905, 2377,

2846.

165. Impatiens longipes H. f. & T.

Above Lachen.

166. Impatiens drepanopiiora Hk. f.

Tong, 5,000 ft.. No. 850.

167. Impatiens spirifer H. f. & T.

Tong, 5,000 ft.. No. 859.

168. Impatiens puberula DC.

Tong, 5,000 ft., No. 870.

169. Impatiens decipiens Hk. f.

Tista Valley, 4,000 ft., No. 805.

170. Impatiens falcifer Hk. f.

Zemu Valley, 1,0000 ft., No. 2836.

XVil.—RUTACE.E.
s

60. Evodia Forst.

171. Evodia rutsecarpa H .f. & T.

Lachung, 9,000 ft.. No. 2620.

61. Zanthoxylum Linn.

173. Zantlioxylum oxypliyllum Edgew.

Zemu, 9,000 ft.. No. 2784,
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63. 8kimmia Thunb.

173. 8kimmia laureola Hook. f.

Above Lachen, 10-11,000 ft.

XVIII.—ILICME;®.

63. Ilex. Linn.

174. Ilex intricata Hook. f.

Zemu, 10,000 ft., No. 1075,

175. Ilex fragilis Hook. f.

Lachen 8,000 ft., No. 2851.

XIX.—CELASTRIXEiE.

64. Euonymus Linn.

176. Euonymus frigidus Wall.

Zemu, 9-10,000 ft.. No. 1051.-

177. Euonymus Hamiltonianus Wall.

Tista Valley, 4-5,000 ft.. No. 834.

65. Celastrus Linn.

178. Celastrus stylosa Wall.

Lachen, 8,000 ft.. No. 964.

XX.—RHAMNE^.

66. Berehemia Neck.

179. Berehemia floribunda Wall.

Zemu Valley and Lachung, 9-10,000 ft.. Nos. 2598, 2785.

180. Berehemia lineata DC.
Zemu Valley, 9,000 ft.. No. 2852.

67. CrOuauia Linn.

181. Gonania leptostachya DC.
Tong, 4,500 ft.. No. 862.

.

XXI.-SAPIXBACEiE.

68. Acer Linn.

183. AcerHookeri Miq.

Lachung, 8,000 ft.. No. 2582.
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183. Acer stacliyophyllum Hiern.

Zemu, 9,000 ft., No. 2777.

184. Acer villosum Wal?

Zemu, 9,000 ft., No. 2735.

185. Acer pectinatum Wall.

Zemu, 8-10,000 ft., Nos. 1009, 1039, 2773.

186. Acer Campbellii Hook. f. & T.

Cheungtorrg, 6,000 ft.

187. Acer Papilio King.

Zemu, 11,000 ft., No. 1104.

XXO.—SABIACE.E.

69. Meliosma Bl.

188. Meliosma dillenieefolia Wall.

Lachen, 8-9,000 ft.. No. 956.

XXIIL—fJORIARIEiE,

70. Coriaria Linn.

189. Coriaria nepalensis Wall.

Lachen, Zemu Valley, and Thango, 8-11,000 ft., Nos. 988, 2525.

Common.

XXIV.—LEGCMIXOS^.

71. Piptanthus D. Don.

190. Piptanthus nepalensis D. Don.

Zemu, 9,000 ft. No. 2772.

73. Thermopsis R. Br.

191. Tliermopsis barbata Boyle.

Thango, 13,000 ft., No. 2285.

73. Parochetus Ham.

193. Parochetus communis Ham.

Zemu Valley, 8-12,000 ft.. Nos. 1014, 1155, 2741. Common.
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74. Indi^ofera Linn.

193. Iiulift’ofera Dosua Ham.

var. toiiieiitosa.

Tista Vallejo 3-4,000 ft., No. 810.

75. Carai>aiia Lam.

104. Carascaiia cvassicaulis Benth.

Zeiriu and Llonakh, 14-10,000 ft., Nos. 1180, 1715, 17/7, 2703.

Frequent.

76. Guldenstoed tia Fisch.

105. Giildenstiedtia himalaica Baker.

Llonakh, 14-15,000 ft., Nos. 1843, 2100.

77. Astragalus Linn.

106. Astragalus ineiiorliizus Wall.

Zemu and Llonakh, 9-13,000 ft. Nos. 1047, 1.207, 2774. Frequent.

107. Astragalus zeiuueiisis W. W. Smith, sp. nov.

Species A. 'pycnorhizi Wall, affinis ; foliolis albo-hirsutis, magnis

connatis stipulis, fructu majore inter alia distinguenda est.

Radix lignosa fusiformis. Canles pliires decumbentes, ad 6 cm.

longi, internodis miiltum contractis, vetustorum foliorum reliquiis indiili.

Folia 5-7 cm. longa, 1U13 foliolis ellipticis integris 6-7 mm. longis,

albo-hirsutis
;
petiolo 3-1 cm, longo ;

stipulis 3-4 mm. longis connatis

vaginantibus in duos lobos lineares divisis, albo-hirsutis. Fednnculi folia

03 piantes vel minores, 2-4 floriferi, spars? adpresse pubescentes
;

pedicelli

2 mm, longi bracteis lineari-lanceolatis hirsutis. Calyx 7-8 mm, longus

albis nigrisque eapillis sparse vestitus lobis linearibus fere tubum aequan-

tibus. Corolla 1 cm. longa purpurea. Gynceceuai A. pyeuorhizi. Legvrnen

3-4 cm. longum, 1-1* 2 cm. latum breviter stipitatum ellipticum,

inflatum, primo nigro-hirsutum, demum glabrescens, ±20 seminibus,

Zemu Valley, 12,000 ft.. No. 1222.

108. Astragalus confertus Benth ?

Naku La, Llonakh, 14-16,000 ft., Nos. 1830, 1853, 1990.

100. Astragalus sp.

Sepo La, 17,000 ft., No. 2396 near A. hypoglottoules Baker.

300. Astragalus lessertioides Benth.

Zemu Valley, Naku La, Llonakh, 12-16,000 ft., Nos. 1224, 1773.
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301, Astragalus strictus Grab.

Llonakh, 14,16,000 ft., No. 1774.

303. Astragalus sikkimeiisis Benth.

Zemu and Llonakh, 12-13,000 ft., Nos. 1209, 2775.

303. Astragalus floridus Benth.

Llonakh, 14,500 ft.

304. Astragalus chlorostacliys Lindl.

Lachen, 8,000 ft.. No. 968.

305. Astragalus xiphoearpus Benth.

Llonakh, 14,500 ft., No. 2722 Rihu.

306. Astragalus stipulatus D. Don.

Cheungtong and Lachen, 7-8,000 ft.. Nos. 2609, 3022 Bibu.

307. Astragalus sp.

Thango, 14,000 ft.. No. 2839 Bibu. Not matched in Calc. Herb.

In fruit only.

78. Oxytropis D.C.

308. Oxytropis lapponica Gaud,

var. xanthantha Baker.

Llonakh, 14,500 ft.. Nos. 1859, 2099.

309. Oxytropis sulpliurea Ledeb.

Llonakh, 14-16,000 ft.. Nos. 1889, 2243. A Siberian and Tibetan

plant.

310. Oxytropis tatarica Jacq.

Llonakh, 15,000 ft.. Nos. 2142, 2728 Bibu. A Tibetan and West

Himalayan plant, not previously recorded from the Sikkim area. The

pods of the Sikhim plant have however two seeds only.

70. Hedysarum Linn.

311. Hedysarum sikkimense Benth.

Zemu and Llonakh, 12-14,000 ft.. Nos. 1136, 2056.

80. Straclieya Benth.

313, Stracheya tibetica Benth.

Naku Chu, Llonakh, 14-15,000 ft.. Nos. 1832, 1890.
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81* Besmodium Desv.

513. Desmodium tiliffifolittm G. Don.

Cheungtong, 6,000 ft.

83. Pueraria DC.

514. Pueraria peduncularis Grab.

Lachen, 7,000 ft., No. 931.

83. Mezoneiirum Desf.

515. Mezonenrum vucnllatum W. & A.

var. grandis.

Tong. 4-5,000 ft.. No. 875.

XXV.—BOSACEJE.

84. Prnnns Linn.

816. Prunus rufa Wall.

Lachen, 10,000 ft.

81 ir. Prunus Puddam Eoxb.

Cheungtong to Lachen 5-8,000 ft.

818. Prnnns nepalensis Ser.

Above Lachen, 10,000 ft.

85. Ufaddenia Hook. f. & T.

819. Maddenia himalaica H. f . & T.

Zemu Valley, 8-9,000 ft.. No. 995.

86. Spiraea Linn.

880. Spiraea Aruncns Linn.

Zemu Valley, 9-13,000 ft.. Nos. 1141, 8765. Occasional.

881. Spiraea bella Sims.

Lachen, Zemu Valley, and Lachung, 8-18,000 ft.. Nos. 1040, 1098^

1176, 8599. Frequent.

838. Spiraea mierantha Hook. f.

Lachen and Zemu, 8-9,000 ft.. No. 2705.

883. Spiraea arcnala Hook, f

.

Zemu Valley and lower Llonakh, 13-14,000 ft.. Nos. 1698, 2706.

884. Spiraea nlicina Prain.

Jongsong La Valley and Goraphu Chu, Llonakh, 16,000 ft. Nos.

8288, 2328. A Tibetan plant not previously recorded from Sikkim.
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87. Rubus Linn.

225. Rubus reticulatus Wall.

Zemu Valley, 10,000 ft., No. 2712.

226. Rubus frai^arioides Bertol.

Zemu Valley, 13-11,000 ft., Nos. 1351, 1382.

227. Rubus liiieatiis Reinw.

Tong. 5,000 ft.

228. Rubus iiiveus Wall.

Zemu and Llonakh, 8-12,000 ft., Nos. 1027, 174?-1.

229. Rubus lasiocarpus Smith.

Tong, 5,000 ft.

88. Neillia Don.

230. Veillia rubiflora Don.

Zemu, 8-9,000 ft.. No. 1019.

89. Coluria Br.

231. Coluria lougifolia Maxim.

Naku La, 16,000 ft., No. 237 Younghusbaiul.

90. Fragaria Linn.

232. Fragaria vesea Linn,

var. iiubicola.

Cheungtong and Lacdien, 6-7,000 ft.. No. 896, 942.

91. Potent ilia Linn.

233. Poteiitilla Sibbaldi Haller.

Zemu and Llonakh, 1 1-16,000 ft.. Nos. 13-12, 2703.

var. niicrantlia.

Zemu, 16,000 ft., No. 1421.

234. Poteiitilla oerimsilloides W. W. Smith, sp. nov.

Sectionis Sibhaldcm species et Fotentill(B perpusilla Hook, f-

affinis ;
fluribus majoribus, solitariis, sessilibus, pentameris, albis, dist-

inguitur.

Magnitude habitusque Fotentillce per[mullm consimiles. Folia

6 mm., ternata, s^gmentis ad 3 mm., longis, Foteniillce perjmsUlcs

more 3-5 hdis
;
interduni sidoglabra, interdum marginibus longc-ciliatis.

ticpala et epicalyeis segm^mta ad 2 inin. longa, marginibus ciliatis.
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Petala calycem duplo excedentia, ad 4 mm. longa, orbicularia, alba.

Stamina decern perbrevia. Achmiia‘L\2 glabra.

Sikkim Himalaya in the Zemu valley at an elevation of 14-15,000 ft

Very near but not the Fotentilla perpusilla of Hooker, being distin-

guished by the glabrate leaves and the white pentamerous corolla,

which much exceeds the calyx.

835. Potentilia purpurea Royle.

Zemu and Llonakh, 15-16,000 ft., Nos. 1488, 1581, The

Sikkim specimens have entire leaflets and the flowers tetrainerous but

are referable, I believe, to this species.

836. Potentilla albifolia Wall.

Zemu and Llonakh, 14-15,000 ft., No. 1254.

837. Potentilla fruticosa Linn.

Zemu and Llonakh, 11-16,000 ft. Very common over the whole

area and one of the conspicuous plants of the arid region,

var. armerioides.

Upj^er valleys of Llonakh, 16,500-17,000 ft.. No. 2330.

838. Potentilla ambigua Camb.

Zemu and Llonakh, 10-16,000 ft., Nos. 1068, 1197, 1424, 1505,

1760. Frequent.

889. Potentilla eriocarpa Wall.

Zemu and Llonakh, 12-15,000 ft., Nos. 2037, 2197, 2702. A con-

spicuous plant in crevices of the cliffs.

840. Potentilla Mooniana Wight.

Zemu Valley, 10-12,000 ft.. Nos. 1028, 1678.

841. Potentilla fulgens Wall.

Tong, Lachen, Thango, 5-13,000 ft. Frequent.

848. Potentilla Leschenaultiana Ser.

var bannehalensis ?

Thango, 14,000 ft., No. 2534. Doubtful.

843. Potentilla GrifEltliii Hook. f.

Lachen, Zemu, and Llonakh, 8-15,000 ft.. Nos. 1849, 2130, 2704,

Frequent.

844. Potentilla peduncularis Don.

Zemu Valley, 12-16,000 ft., Nos. 1196, 1360, 1548. Frequent.

Tsr. Clarkei.

Zemu and Llonakh, 14-15,000 ft., Nos. 1283, 2092.

K
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845. Potehtilla leuconota Don.

Llonakh, 12-16,000 ft., No. 1770.

846. Potentilla microphylla Don.

Zemu and Llonakh, 15-16,000 ft., JNos. 1279, 1482, 1445, 1500, etc.

Frequent.

var. ^labriuscula Wall.

Zemu Valley, 13,000 ft.. Nos. 1378, 1536.

var. acliillesefolia,

Zemu and Llonakhj 15-17,000 ft.. Nos. 1258, 1570^ 2008. Frequent,

var. commutata.

Zemu and Llonakh, 14-17,000 ft.. Nos. 1348, 2182.

847. Potentilla sericea Linn,

var. conipacta var. nov.

Planta forsan ad P. sericeam referenda sed Fotentillis in Herb. Kew.
et Herb. Calc, omnibus dissimilis.

Perpusilla in globum compacta, 6 cm. diametiens, supra solum

2’5-3 cm. extendens. Radix crassus. Caulis in 5-10 ramos columnae-

formes, arete compresses, vetustis foliis indutos, divisus. Folia divisa

P. sericece more segmentis 2-3 mm. longis, argenteo-oapillatis. Floret

inter folia sparsi, solitarii, 3-1 mm. diametientes, ad 5 mm. pedicellati.

Corolla vix calycem excedens.

The upper valleys of Llonakh, Sikkim, 14,500—15,000 feet.

Nos. 1907, 2210.

This Potentilla has the compact ^ rosette ^ habit of the typical

Llonakh flora, forming small white mounds like ^ incrustations ^ on the

flat wind-swept areas. It is probably a very reduced form of P, sericea.

In view of the polymorphic character of this latter species and the many

specific names already attached to its various forms, I think it better to

give the Llonakh plant varietal rank only.

848. Foteiitilia argyropliylla Wall,

var. leiicocliroa.

Zemu, 14,500 ft.. No. 1373.

849. Potentilla nivea Linn,

Llonakh, 14-16,000 ft.. Nos. 1888, 2010, 2038.

98. Agrimonia Linn.

850. Agrimonia Hiipatoriuni Linn

Cheungtong, Lachen, and Zemu, 6-11,000 ft., No. 2707.
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93. Peterium Linn.

251. Poterittiii filiforme Hook. f.

Llonakhj 14,500 ft., No. 2088. Frequent on the marshy flats.

253. Poterium diandrum Wall.

Zemu Valley, 12-13,<'P0 ft. Frequent.

91. Ro^ Linn.

253. Rosa macrophylla Lindl.

Lachen and Zemu, 8-10,000 ft.. Nos. 955, 2708.

254. Rosa sericea Lindl.

Lachen and Zemu, 8-13,000 ft.. Nos. 996, 1070, 1188, etc. Common

95. Pyrus Linn.

255. Pyrus sikKimensis Hook. f.

Lachen and Zemu Valley, 8-9,000 ft., Nos. 992, 2438, 2711.

256. Pyrus vestita Wall.

Zemu, 9,000 ft.. No. 2710.

257. Pyrus foliolosa Wall.

Zemu, 9-10,000 ft.. No. 1060.

258. Pyrus microphylla Wall.

Zemu and lower Llonakh 9-14,000 ft., Nos. 1061, 121-5

259. Pyrus Wallichii Hook. f.

Lachen, 8,000 ft.. No. 949.

96. Cotoneaster Linn.

260. Cotoneaster frigida Wall.

above Lachen, 10,000 ft.

261. Cotoneaster acuminata Lindl.

Lachen, Zemu, andThango, 7-13,000 ft., Nos. 993, 1535, 3071 Ribu

Sometimes prostrate at the higher elevations.

262. Cotoneaster microphylla Wall.

Zemu and Thango, 11-14,000 ft.. Nos. 1201, 121], 2713,

XXVI.—SAXIFRAGACE E.

97. Astilbe Ham,

263i Astilbe rivularis Ham.

Zemu, 9,000 ft., No, 276j.
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98. SaAifraga Linn.

204. Saxifraaa oeniua Linn.

L]i)n;ikh and Thango 14,500-15,000 ft., Nos. 1924, 2150, 3088

Jiibvi. S])aringly,

llec-ovded from Eastern Ne})al and Chumbi Valley as well as from

the West Himalaya.

Zi\rK Saxifrage paliubrata H. f. & T.

Llonakh and Thango, 13-14,000 ft., No. 2568. Occasional. Not

quite the typical form as the l^ves are elliptic and sparingly ciliatc.

200. Saxirraga lloiiakliousis W. W. Smith, sp. nov.

Specit^s ad 5 paJpebrataw. II. f. & T. spectans se.d longis rectis

stylis distinctus. Laxe caas|)itosa, Cindes complures ad 2-3 cm. longi,

(
interdum basi .fpliis vetustis dedapsis 2-3 cm. longitudini addenda),

debiles, fnliosi, fere glabri. JPolia basalia plerumque desuntj folia

cauHua rnftriora multi, 4-5 mm. longa, 1 mm. lata, laxe imbricata,

lineari-lanceolata, revoluta, cdliata, interdum aristata
; superiora similia

laxiora. Vednnculus ad 1 cm. longus capillis albis
(
glanduligeris,

atro-capitatis )
usque ad calycem sparse indutus. Sepala ad 3 mm.,

ovata vel oblonga, obtusa, glabra. Petala 4-5 mm. longa, obovata

3-nervia, lutea. Ovarium auguste ovatum, stylis parallelis subsequum.

Semina vix matura.

In Llonakh, and near Thango, N. W. Sikkim, at an elevation of

14,000 ft., Nos. 2049, 2686.

In appearance this species seem to approach S. palpebrata and in

the leaf recalls S. aristulata. Unlike anything in Herb. Kew, or

Herb. Calc, and much smaller than its apparent allies.

207. Savifra&a cordigera H. f. & T.

Zemu, Llonakh and Thango 14,000-15,500 ft., Nos. 1467, 1606,

1608, 2265, 2492. Frequent.

208. Sa.xifraga Lyehiiitis H. f. & T.

The La, Naku La, Llonakh, Giagong, 14-17,000 ft., Nos. 1943,

1963, 2185, 2347, 2688. Not' uncommon in moist ground by the side

of streams.

209. Saxifra&a viseidula H. f. & T.

Llonakh and Thango, 13,500-16,500 ft.. Nos. 2317, 2571.

270. Saxifraaa aristulata IT f. & T.

Zemu, Llonakh, and Thango, 13-17,000 ft., Nos. 1528, 2044,

2359, 2 IBB Frequent
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271. Saxifraa'a saainoides H. f. & T.

Zomn, Llonakh, and Thango, 12>17,0()0 ft
,
Nos. 150^, 1730, 1797,

221 7, 2320, etc. Vn-y common.

272. Savifraaa favcaiia W. W. Smith, sp. nov.

Species 3'. saginoides Hk. f. & T. affinis scd ovatis follis. et

majorihns iloribus facile distincta.

Deosissime caespitoSa
;
caudiculi arete lml)i ioato-foliosi

;
seapi breves

(5 mm. vel minores
)

uniflori laxe rufesccnti-pilosi. lolia ad 7 cm.

longa, ad d mm. lata, ovata vel ovato-lanceolata, obtiisa
;
vagina lata

ciliata. Sepala ad 5 mm. longa, oblonga, obtnsa, cglamhdosa. IL/tala

ad 8 mm. longa, obovata, 5-nervia, i!e]>alls miilto majora, lulea. Cu/,sulci

ovata stylis brevibiis divarioatis coronata.

The La, and Ghoraphii Chii, Idonakh, N. W. Sikkim, at an elevation

of 15,50000,500 ft., Nos. 2181, 2104

273. Saxifrajra llirculus Linn,

var. iiidiea

NakiiChu, Llonakh, U-1 7,000. ft
,
Nos. 2014, 2001, 2694.

274. Savifraga Hubdioica ( Hook. f.
)

Englcr.

Chortenima La, Naku La, Ltuiakh, 1 5-1 7,000 ft., Nos. 1931,

2302, 2356, 2695.

275. Saxifra^a nutans H. f. & T.

Llonakh and Thango, 13-10,000 ft., Nos. 2122, 2238, 2279, 25:ls.

276. Saxifraffa diversifolia Wall.

Zeinu, Llonakh, and Thango, 10-15,000 ft.. Nos. 1691, 22^^41 269<k

var. parnassifolia.

Lachen, 9,000 ft.. No. 2369.

277. Saxifraira coryiiibosa H. f. & T
Thango, 14,000 ft., No. 2697.

278. Saxifraffa strigosa Wall.

Tallum Samdong and Thango, 10- 1 1,000 ft,, Nos. 2409, 2529.

279. Saxifraga pallida Wall.

Very common throughout the area from 13-17,000 ft., Nos. 1512,

2013, 2208, 2333, etc.

280. Saxifraga mierantba Edgew.

Zemu, Llonakh, and Thango, 11-15,000 ft., Nos. 11 7t), 1752, 2562

Frequent.

281. Saxifraga imbrieata Roylc.

Zemu, Llonakh, and Thango, 13-16.000 ft., Nos. 1323, 2564.

var. with re<ldish leaves and no apical pores

Ghoraphu Chu, Llonakh, lb,700 ft., No. 2201.
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383. Saxifraga hemisphaerica H.f. & T.

Jongsong La Valley, Llonakh, 17,000 ft., No. 2325.

283. Saxifraga perpusilla H. f. & T.

Nachegoh and Thangohung La in Zemu Valley, 16,000 ft., Nos.

1490, 1491, 1721.

384:. Saxifraga coarctata W. W. Smith, sp. nov.

Species nana sectionis ' Microphylla \

Densissime caespitosa oaudiculis brevissimis (1*5-2 cm.). Folia

densissime imbricata, ad 5 mm. longa, coriacea, elliptica vel spathu-

lata, integra vel apice breviter tridentata sparse ciliata vel glabra.

Caules fioriferi breves imbricatis foliis omnino vestiti. Flores solitarii

sessiles. 8epala 1-1-5 mm. fere orbicularia, sparse glandulosa.

Petala 2-3 mm. fere orbicularia, alba. Staminorum filamenta lata,

calycem sequantia. Capsula immatura stylis erectiusculis brevibus

(
*5 mm. )

coronata.

Yumchho La, 15,000 ft.. Nos. 1322, 1329.

285. Saxifraga inconspicua W. W. Smith, sp. noy.

Species Saxifragce microphyllce Royle, valde affinis sed minor

;

habitu, foliis etiam minutioribus, glabris pedunculis distincta est.

Perpusilla glaberrima, dense caespitose, foliis arete imbricatis

2-3 mm. longis, lineari-oblongis, obtusis, Sedi albi more carnosulis.

Caule% -fioriferi uniflori brevissimo pedunculo (1-2 mm.) omnino

glabri. Sepala l'5-2 mm. erecta glaberrima, foliis similia. Fetala

aequilonga et sepalis similia, augustiora. Capsula stylis brevibus

erectiusculis coronata.

Yumchho La, Sikkim, at an elevation of 14-16,000 ft.. Nos. 1524>

1538.

This saxifrage I at first in the absence of any types at Calcutta

ascribed to 8. microphylla to which it is very closely allied. On a

specimen however being sent to Kew for comparison with the original

types of 8. microphylla it was considered to be distinct. It is the

smallest described species of 8axifraga, It forms a crustaceous

covering to the rocks in the vicinity of the pass. In shape and oonsis-

tenev the leaves suggest those of a small 8edum'^ they have a shining

greenish lustre ;
the upper half is closely packed with chlorophyll-

containing cells while the lower half is transparent and bladdery. The

greenish sepals and petals are remarkably like the leaves in shape,

consistency and colour.

836. Saxifraga Jacquemontiana Dene.
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Zemu, Llonakh, and Thango, 14-17,000 ft., Nos. 1515, 1723,

1809, 1970, 2188, 2692. Frequent.

387. Saxifraga Stella-aurea H. f. & T.

Zemu, Llonakh, and Thango, 14-17,000 ft.. Nos. 1353, 1364, 1367,

1469, 1802, 2047, 2184. Frequent.

388. Saxifraga ramiilosa Wall.

Llonakh, 15-17,000 ft.. Nos. 2127, 2316, 236^. Suaringly.

389. Saxifraga umbellulata H. f. & T.

Llonakh, Thango, and Giagong, 13-d6,000 ft.. Nos. 2159, 2223,

2366, 2455, 2558, 2723. Frequent on the Llonakh flats, sparingly

elsewhere.

390. Saxifraga brachypoda Don.

Llonakh, 12,000 ft.. No. 1769. Sparingly.

391. Saxifraga Umbriata Wall.

Llonakh andT Thango, 13-15,000 ft.. Nos. 2276, 2467, 2559.

393. Saxifraga lilicaulis Wall.

Thango, 14,000 ft., No. 2536.

393. Saxifraga hispidnla Don.

Llonakh, 13,000 ft.. No. 1772.

394. Saxifraga Bruponiana Wall.

Zemu, Llonakh, and Thango, 10-13,000 ft.. Nos. 1230, 1394, 1740,

2373. Not uncommon.

395. Saxifraga pilifera H. f. & T.

Llonakh, 14,500-17,000 ft.. Nos. 1808, 2084, 2101, 2146, 2336.

Frequent on the Llonakh screes but not seen in the o(;her valleys.

396. Saxifraga flagellaris Willd.

Llonakh and Thango, 14-17,500 ft.. Nos. 1831, 1950, 1991, etc.

Frequent.

397. Saxifraga purpurascens H. f. & T.

Zemu and Thango, 12-15,000 ft. Frequent.

99. Tiarella Linn.

398. Tiarella polyphylla D.on.

Lachen, 8,000 ft.. No. 945.

ICO. Chrysosplenium Linn.

?599. Chrysospleninm nepalense Don.

Zemu Valley, 9-10,000 ft.. No. 1031.

300. Chrysospleiiinm alternifoliuiii Linn.

Llonakh, 14-15,000 ft.. No. 18 12.



196 THE VEGETATION OF THE ZEMU

301. Chrysosplenium carnosiini II. f. & T.

Zemu, Llonakh, and Thango, 14-15,500 ft., Nos. 1319, ll'lO, 2253,

2519. Frequent on the rocky screes.

101. Parnassia Linn.

303. Parnassia mysorensis Heyne.

Zemu Valley, il43,000 ft., Nos. 1244, 1452.

803. Parnassia nubicola Wall.

Zemu and Llonakh, 11-14,Q00 ft.. Nos. 1436, 1736.

304. Parnassia nvata Ledeb.

Zemu and Llonakh, 12-15,000 ft. Frequent.

805. Parnassia pnsilla Wall.

Zemu and Thango, 14-16,000 ft., Nos. 1438, 1611, 2518.

103. Ilydrang Linn.

806. Hydrangea altissima Wall.

Lachen and Tallum Samdong, 8-11,000 ft.

103. Deutzia Thunb.

807. Dentzia corymbosa Hr.

Lachen and Zemu, 7-9,000 ft., Nos. 932, 2762.

104. Philadelphus Linn.

308. Philadelphus coronarius Linn.

Lachen and Zemu, 7-10,000 ft., No. 934.

105. Ribes Linn.

309. Ribes glaciale Wall.

Zemu Valley, 9-11,000 ft., No. 1057.

810. Ribes desmocarpnm H. f. &. T.

Zemu Valley, 8-10,000 ft., Nos. 1018, 1041.

811. Ribes luridum H. f. &. T.

Zemu Valley, 11-13,000 ft., Nos, 1198, 1205.

813. Ribes Griffithii Hook, f . & T.*

Zemu Valley, 12-13,000 ft., No. 1138.

XXVII.—CRASS riACE^.

All the Calcutta material of this order is at present on loan in Eu-

rope, for monographic purposes. I have been unable therefore to com-

pare my specimens with herbarium types. M. Hamet however, who Is
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monographing the order ior the Pfla^izenTetch and to whom I sent

duplicates of all my numbers, nearly 60, has kindly sent me a prelimi-

nary note saying that the majority of the Himalayan species are

represented in this collection from Llonakh. A detailed list is not yet

available.

The following I noted as certainly present.

106. Sedum Linn.

313. Sedum quadriOdnm Fall.

314. Sedum himaleiise Don.

Zemu, Llonakh, 12-17,000 ft. Common-

315. Sedum bupleuroides Wall.

Zemu, Llonakh, 11-14,500 ft., Nos. 1105, 1750, 2727. Frequent.

316. Sedum eloiigatum Wall.

Zemu, Llonakh, 11-12,000 ft.. Nos. 1649, 1741.

317. Sedum fastigiatum H. f. & T.

318. Sedum humile H. f. & T.

319. Sedum asiaticum DC.

Zemu, Llonakh, Nos. 1621, 2726. Frequent.

330. Sedum trifidum Wall.

Common in the lower Zemu, 8-10,000 ft.

331. Sedum trullipetalum H. f. & T.

Llonakh, Thango, Giagong, 14-16,000 ft. Nos. 1904, 2468.

333.

Sedum Jaesclikei Kurz ?

Thango, 14,000 ft.. No. 2507.

333. Sedum multicaule Wall.

Cheungtong, Lachen 5-8,000 ft., Nos. 888, 2427, 2602.

334. Sedum perpusillum H. f. & T.

Naku Chu, Llonakh, 17,000 ft.

107. Triactinia H. f. & T.

335. Triactiuia verticillata H. f. & T.

Lower Zemu and Llonakh, 9-11,000 ft.. Nos. 1055, 1739. Frequent.

XXYIII.—droseraceje:.

108. Drosera Linn.

336. Drosera peltata Sw.

Lachen, 8-9,000 ft., Nos. 2411, 2749.
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XXIX.—HALOaAGEJEl

t09. Hippuris Linn,

a^. Hippuris vulgaris Linn^

Lloriakh, 14,500-15,500 ft., Nos. 1886, 2187. Sparingly in the

lakes and marshes of the Naku Chu and Ghoraphu Chu. Not recorded

previously from Sikkim. Kashmir is the only other locality within the

Indian area.

110, Callitriche Linn.

338. Callitriehe stagnalis Scop.

Lachen, 8-9,000 ft., No. 2415.

339. Callitriehe v^rna Linn.

Llonakh, 14,500 ft,. No. 2225. Nat previously found in the East

Himalaya.

XXX.—MELASTOMAOEJE.

Ill, Sarreopyramis Wall.

330. Sarcopyramis nepalensis Wall.

Lachen and Zemu, 7-9,000 ft. Frequent.

XXXI.—ONAGRACEiE.

113. Epilobium Linn.

331. Epilobium reticulatum Clarke.

Zemu Valley, 10-13,000 ft,. Nos. 1142, 1172, 1374, 2730. Fre-

quently am<mg the stones by the river.

333. Epilobium roseum Schreb.

var. Dalhousieanum.

Zemu, 10,000 ft.. No. 2788.

var. cylindricum.

Zemu, 9-10,000 ft.. No. 2787.

133. Epilobium origanifolium Lamk.

Zemu, 9-11,000 ft., Nos. 1054, 1111, 1173.

var. Balansse.

Zemu, 12,000 ft., No. 1387.
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334. Epilobium alpinum Boies.

Zemu and Llonakh, 12-16,000 ft., Nos. 1249, 1299, 1794, 2068.

335. Epilobium tetra^onum Linn.

Lachen and Z^mu, 8r9,000 ft.

113. Circeea Linn.

336. Circiea lutetiana Linn.

Lachen and Zemu, 7-9,000 ft.. Nos. 2429, 2752

337. Circaea alpina Linn.

Lachen and Zemu, 8-12,000 ft.. Nos. 1115, 1651, 2755.

XXXII.—SAMYDACE /E.

114. Casearia Jacq.

338. Casearia sp.

In fruit only, not matched in Herb. Calc. Lachen 8,000 ft., No. 967.

XXXIII.^^ClJCURBITACEj:.

115. Tricliosauthes Linn.

339. Trichosantlies palmata Roxb.

Tista Valley, 4,500 ft.. No. 332.

116. Zehneria Endl.

340. Zehneria umbellata Thw.

Cheungtong, 6,000 ft.

117. TlilaUiautha Bunge.

341. Thladiautha dubia Bunge.

Tong, 4,500 ft , No. 855.

XAXIY.—BECIOXIACEJ!]

.

118. Begonia Linn.

342. Begonia Joseplii. A. D. C.

Lachen, 8,000 ft.. No. 2414,

843. Begonia rubro-vcnia Hook.

Tista Valley, 3,000 fi. No. 828.
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.WXV.-lIjHBELLIFERJE,

119. Hydrocotyle Linn.

344. Hydrocotyle javanica Thnnb.

Cheung'tong, Lachen, and Lachung, 4-900 ft. Common.
345, Hydrocotyle rotuiidifolia Roxb.

Cheungtong, 7,000 ft., No. 3083 Ribu.

1^. Sanicula Linn.

340. Sanicula eiiropaea Linn.

Lachen and Zeinu Valley, 8-10,000 ft.. No. 2800. Common,

131. Vicatia DC.

347. Vicatia millefolia Clarke.

Zemu Valley, 12-15,000 ft., Nos. 1377, 1565. Sparingly.

133, Trachydium Lindl.

348. Trachydinoi novem-jugum Clarke.

Lonakli, 14,000 ft., No. 1/85. Sparingly.

340. Trachydium liirsutulum Clarke. ?

Zemu, Llonakh, Thango, and Yumchho La, 13,000-14,500 ft.,

Nos. 1248, 1449, 2012, etc. Fairly common.

3.50. Trachydium obtusiuscuhim Clarke.

Zemu and Llonakh Valleys, 12-11,500 ft., Nos. 1227, 2006. Not

uncommon.

133. Bupleurum Linn.

351. Bupleurum Candollii Wall.

Lachen and Zemu, 8-9,000 ft.. No. 2799. Frequent,

353. Bupleurum loiigicaule Wall.

Thango, 13-14,000 ft., No. 2364. Ribu.

134. Pimpiiiella Linn.

353. Pimpinella bella Clarke.

Zemu Valley, 12,000 ft.. No. 2805. Sparingly.

354 Pimpinella Hookeri Clarke.

Zemu and Lachung, 9-10,000 ft., No. 2597. Sparingly,

var. graminifolia.

Along with the typical form ; No. 2714.
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Pimpinella tenera Benth.

Yumchho La^ Zemu, and Llonakh, 10-15^000 ft., Nos. 1119, 1165^

1487, etc. Very common.

350. Pimpinella diveoifolia DC.

Gheungtong and Lachen, 4-8,000 ft., not common in this area.

125. CliSBrophyllam Linn.

357. Chserophyllnm villosum Wall ?

Cheungtong, Laohen, and Zemu, 6-11,000 ft., Nos. 908, 2804.

Plentiful near the roads and footpaths. Tne Sikkim plant is glabrous

and seems to me distinct from the West Himalayan and Khasian

form, to which the specific name is applicable enough.

120. CEnauthe Linn.

358. lEuanthe Tliomsoni Clarke.

Common in the damp forest at 4-6,000 ft.

127. Selinnm Linn.

359. Selinum tennlfolinin Wall.

Zemu, 10-12,0)0 ft., No. 1679. Common.

300. Selinum papyracenm Clarke.

Thango, 13,000 ft., No. 252L Sparingly.

128. Cortia DC.

301. Cwtia Ilookeri Clarke.

Common at 13-17,000 ft., throughout the area. Nos. 1261, 1314,
l475, etc.

129, Pleurospermnlii Hoffm.

302. PleurosperMum deutatum Benth.

Zemu, 10-12,000 ft.. No. 1660. Frequent.

303. Pleurospermum apiolens Clarke.

Thango, 14,000 ft., No. 2561. Sparingly.

301. Pleurospermnni Hooker! Clarke.

Zemu, Lionakh, and Thango, 13-16,500 ft., Nos. 1689, 1869, 2057
eta. Very common.

180. Arehangeliea Hoffm.

305. Arehangelica officinalis Hoffm.
var. liimalaiea.

Zemu, 10-13,000 ft., No. 1530. Common.
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131. Heracleum Linn.

366. lleracleuiii iiubigenum Clarke.

Yakthang, 13,000 ft., No. ^949 Ribu.

867. Heracleum Blunonis Benth.

Thango, 13-14,000 ft., Nos. 2286, 2488, 2539. Common in the

Lachen Valley but not seen in the Zemu or Llonakh.

368. Heracleum sublineare Clarke.

Zemu and Thango, 12-1.3,000 ft.. No. 1634. Common.

369. Heracleum obtusifolium Wall.

Thango, 12-14,000 ft.. No. 2288.

370. Heracleum nepaleiise Don.

Common up to 12,000 ft.

var. bivittata.

Common.
13-2. Caucalis Linn.

371. Caucalis Aiithriscus Scop.

Tong and Cheungtong, 5-7,000 ft. Occasional.

XXXVI.-ARALIACEJ5.

133. Aralia Linn.

373. Aralia Pseudo-ginseng Benth.

Zemu Valley, 8-9,000 ft.. No. 2781. Sparingly.

373. Aralia cissifolia Griff.

Zemu Valley, 11-13,000 ft.. Nos. 1090, 1191. Common.

374. Aralia cachemirica Dene.

Lachen and Zeniu, 8-9,000 ft. Nos. 985, 2786. Plentiful.

34. Pentapanax Seem.

375. Pentapanax Lesclienaultii Seem.

Zemu, 8-10,000 ft., Nos. 1010, 1072. Common,

135. Trevesia Vis.

376. Trevesia palmata Vis,

Cheungtong, 6,000 ft., No. 902, Occasional.

136. Brassaiopsis Dene & Planch.

377. Brassaiopsis alpina Clarke.

Zemu, M-1 1,000 ft., No. 2782.



AND LLONAKH VALLEYS OF SIKKIM. SOS

878. Brassaiopsis hispitla Seem.

Cheungtong, 7,000 ft.

XXXVII.—CORM4CEE.

137. Hlarlea Roxb.

379. Marlca begonisefolia Roxb.

Tista Valley, 1-5,000 ft.. No. 806. Very common.

XXXVIII.-EXPRIFOLIiCE E.

138. Sambucus Linn.

880. Sambucus Javanica Bl.

Tista Valley, 3-6,000 ft. Frequent.

381. Sambucus adnata Wall.

Cheungtong and Laohen, 6-7,000 ft.. Nos. 904, 2601.

139. Viburnum Linn.

383. Viburnum stellulatum Wall.

var. glabrescens.

Zemu, 10-11,000 ft., No. 2632.

383. Viburnum cordifolium Wall.

?emu, 9-10,000 ft., No. 1074.

384. Viburnum eriibescens Wall.

Zemu and Llonakh, 8-11,000 ft, NoS. 997, 1069, 1737. Frequent.

140. Triosteum Linn.

385. Triosteum hirsutiim Wall.

Zemu Valley and Thango, 10-13,000 ft.. Nos. 1135, 1661.

141. Lonicera Linn.

386. Lonicer^. macrantlia DC.

Namchi, 4,000 ft., No. 840.

387. Lonicera acuminata Wall.

Zemu, 10,000 ft., No. 2633.

388. Lonicera liispida Poll.

Zemu, Llonakh, and Thango, 13-15,000 ft., Nos. 1246, 1484, ll6l,
2063. Frequent and variable.

389. Lonicera tomeniella II. f. & T.

Zemu and Thango, 8-13,000 ft.. Nos. 1008,2855 Ribu
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390. Lonicera an^ustifolia Wall

Zemu Valley, 10-15,000 ft., Nos. 1175, 1519.

391. Lonicera rwpicola H. f. & T.

Above Thango, 14,000 ft., No. 2903 Ribu. A Tibetan plant.

393. Lonicera spinosa Jacq.

Llonakh, 15,500 ft.. No. 2229. A West Himalayan and Tibetan

plant, Wt previously recorded from Sikkim.

393. Lonicera parvifolia Edgew.

Zemu and Llonakh, 14-15,000 ft.. Nos. 1327, 1885.

var. Myrtillus.

Zemu, 11-13,000 ft.. Nos. 1102, 1200, 1226.

394. Lonicera obovata Roxb,

Zemu, 13,000 ft.. No. 1460.

395. Lonicera decipiens H. f. & T.

Zemu, 9-10,000 ft.. No. 1046.

143. Leycesteria Wall

396. Leycesteria formosa Wall.

Lachen, 8-9,000 ft., No. 963.

XXXlX—nmi\€EK

143. Hymenopogon Walk

397. Hymenopogon parasiticus Wall.

Cheungtong and Lachen, 7-8,000 ft.. No. 911,

144. Argostemina Wall.

398. Argostemma verticillatum Wall.

Tista Valley, 3,000 ft.. No. 802.

145. Auotis DC.

899. Anotis ingrata Wall.

Tong, 4-5,000 ft.'No. 856.

146. Ophiorrliiza Linn,

400. Ophiorrliiza Trentleri Hook. f.

Namchi, 4,000 ft.. No. 843.

147* Sfussaenda Linn.

401. 9Inssaenda Roxburghii Hook, f,

Tista Valley, 3-4,000 ft., No. 809.
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148. Cliasalia Comms.

402. Chasalia curvillora Thw.

Tista Valley, 8,000 ft., No. 825.

149 Leptodermis Walt.

403. Leptodermis lanceolata Wall.

Lacliung, 9,000 ft.. No. 2830.

150. Rubia Linn.

401. Rubia cordifolia Linn.

Laclien and Zemu, 7-10,000 ft.. No. 2715. Frequent..

151. (Galium Linn.

405. Oaliiim rotiiiidifolium Linn.

Tista Valley, 3-4,000 ft., No. 811. Frequent.

406. Cialiuiii trifloniiii Michx.

Zemu Valley, 8-13,000 ft., No. 1025, 1521,

407. Galium Apariiie Linn.

Zemu Valley, 9-10,000 ft.. No. 2716.

408. Galium asperifoliiim Wall.

Cheungtong, Lachen, Zemu, 6-12,000 ft.. Nos. 907, 951, 1231.

409. Galium aciitum Edgew.

Lachen and Zemu, 8-10,000 ft.. No. 2418.

XL.—VALERIAi«ACE4E.

1.52. Xardostach DC.

410. Xardostacliys Jatamansi DC.

Zemu and Llonakh, 13-17,000 ft.. Nos. 1250, 1550, 1959, 2085.

Very common.

153. Valeriana Linn.

411. Valeriana Wallichii DC.

Clieungtong, Lachen, Zemu, 6-10,000 ft., Nos. 903, 2820.

112. Valeriana llardwickii Wall.

Zemu, Thango, 9-15,000 ft. Frequent.

XLI.-DIP>ACE/E.

1.54. Triplesteg Wall.

413. Triplostegia glaiidulifera Wall.

Lachen, Zemu, and Thango, 8-14,000 ft.. Nos. 1592, 2527, 2551.
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155. Morina Linn.

414. Borina loiig’ifolia Wall.

Thango, ll-l 3,000 ft., Nos. 2523, 2753.

415. IfSorina betoiiieoides Benth.

Zenm Valiev, 1W6,000 ft., Nos. 1089, 1477

156. Hipsacus Linn,

41.6, Pipsaciis iiiermis Wall
Cheungtong, Lachen, Zemu, 7«S,000 ft., Nos. 2607, 2751

157. Scafeiosa Linn,

417, ^cabiosa Mookeri Clarke.

Llonakii, 14-15,000 ft.. Nos. 2154, 2737. Frequent.

XLII.---C0xllF08im

158. Eupatoriiiin Linn.

418. Eupatoriiim cannabiiiuHi Linn.

Lachen and Zemu, 7-10,000 ft., No. 2625. Frequent.

159. Myriactis Less.

419, Myriactis nepalensis Less.

Lachen and Zemu, 8-10,000 ft., No. 2626,

160. Aster Linn,

420. Aster diplostepiiioides Benth.

Llonakhand Thango 14-16,000 ft., Nos.- 1788, 1865, 2008, 2061,

2125, 2474. Frequent.

4’51. Aster silikimensis H. f. & T.

Yakthang, 13,000 ft.. No. 2953 Ribu.

161, Brachyactis Led.

422. Bracliyactis meiitbodora Benth

Thango, 12-13,000 ft.. No. 2280,

163, Erigeron Linn.

433. Erigeron miiltiradiatus Benth.

Zemu, Llonakh, Thango, 12-14,000 ft., Very common.

163. Microglossa DC.

434, Mieroglossa albescens Clarke.

T^achen and Zemu, 8-9,000 ft., No 2624. Frequent.
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164. Antennaria Gaertn.

435. Anteniiaria muscoides H. f. & T.

Llonakb, Giagong, 14,500-1.700 ft., Nos. 1836, 2206, 2443, 2447.

Not seen in the moister Zemu Valley.

165. Leontopodium Br.

436. Leontopodinni alpinum Cass

Zemu, Llonakh, Thango, 14-17,000 ft. Very common and very

variable.

var. Straclieyi Hook, f.

Above Lachen, No. 2984 Ribu.

437. Leoiitopodiuin fimbrilligerum J. R. Dnimmond.

Llonakh, 15,500 ft.. No. 2231.

166. Anaplialis DC.

438. Anaphalis nubigena DC.

Zemu Valley and Llonakh, 12-17,000 ft. Comm<^»^v

var. intermedia Hook f.

With the type.

439. Anaphalis Royleana DC.

Zemu, Llonakh, Thango, 12-14,000 ft. Frequent,

var. coiicolor Hook f.

Thango, 13-14,000 ft., Nos. 2490, 2516.

430. Anaphalis triplinervis Clarke.

Lachen, 7,000 ft.. No. 929.

431. Anaphalis xylorhiza Schultz-Bip.

Nachegoh, Llonakh, Kangralamo, 14-16,000 ft.. Nos. ’713, 1873,

2074, 2132,2143. Common in Llonakh. Sparingly elsewhere.

433.

Anaphalis araneosa DC.
Below Thango, 11,000 ft. No. 2522.

167. Inula Linn.

433. Inula Hookeri Clarke.

Zemu Valley, 9-10,000 ft.. No. 2404.

168. Carpesinm Linn.

434. Carpesium ceruuum Linn.

Zemu Valley, 8-13,000 ft. Common.
435. Carpesium abrotanoides Linn.

Cheungtong, 7,000 ft., No. 2606.
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169. Adenocaulon Hook.

436. Adenocaulon bicolor Hook.

Lachen and Zemu, 8-9,000 ft., No. 2434.

170. Allardla Dene.

437. Allardia glabra Dene.

Upper Llonakh valleys, 14,600-16,000 ft.. Nos. 1964, 2202, 2247,

2301.

171. Tanacetum Linn.

438. Tanacetnm nubi^ennm Wall.

Llonakh, Thango, 18-15,000 ft.. Nos, 2546, 2820 mbu.
439. Tanacetum gossypinum H. f. & T.

Upper Llonakh valleys, 14,500-17,000 ft.. Nos. 1801, 2029, 2190,

2245.

173. Artemisia Linn.

440. Artemisia salsoloides Willd.

Llonakh, 15-16,500 ft.. Nos. 2139, 2177. A west Tibetan and

Siberian plant.

441. Artemisia parviflora Koxb.

Laehen and Laehung, 7-10,000 ft. Frequent.

443. Artemisia stricta Edgew. ?

Llonakh, 15,000 ft., No. 2116.

443. Artemisia biennis Willd.

Giagong, 15,000 ft.. No. 2469.

444. Artemisia vulgaris Linn.

Tista Valley and Laehen, 4-8,000 ft. Frequent.

445. Artemisia Campbellii H. f. & T.

Tdonakh, Thango, 14-17,000 ft.. Nos. 1916, 1936, 2156, 2470.

446. Artemisia Moorcroftiana Wall. ?

Llonakh, 15,000 ft.. No. 2759 Ribu.

There remain one or two Artemisias whieh I have failed to identify

definitely.

173. Cremanthodium Benth.

447. Cremanthodium Decaisnei Clarke.

Llonakh, 15-16,000 ft., Nos. 1939, 1974, 2264, 2362. Frequent.

The large leaved glabrous C, reniforme Bth. was not obseived in any of

the valleys-
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448. Crenianthodium Thomsoni Clarke.

Zemu and Llonakh, 12-15,000 ft., Nos. 1301, 1605, 1616, 1753,

1782. Frequent.

449. Cremantliodium cnculliferum W. W. Smith, sp. nov.

Species C. discoidei Maxim, valde aflSnis.

Cauliculun ad 15 cm. longus, sinuosus, 1—2-foliatus, capillis

albis nigrisque intermixtis superne indutus, inferne glabrior. Folia

radicalia (3-5) ad 4 cm. longa, ovato-oblonga, sinuate, obtusa,

glabra, chartacea, rugosa
;

petiolus 2-3 cm. longus, interdum late

dilatatus, interdum augustior, revolutus. Folia caulina 1-2, minora,

erecta, lineari-oblonga, obtusa basi vaginante amplexicaulia, inferius

glabrius, superius interdum nigro-villosissimum bracteiforme capitulo

proximum. Caintulum 2-2*5 cm. diametiens, involucre segmentis acutia

nigro-villosissimo, ligulis nullis, pappo albo.

Naku La, Llonakb, 17,500 ft., No. 1966.

Very near PrzewalskFs plant of C. discoideum Maxim, found in

the province of Kansu in Western China; but not matching it as

represented in Kew or in Calcutta Herbariai

450. Cremanthodium palmatum Benth.

Zemu, Llonakh and Thango, 12-14,000 ft., Nos. 1619, 1691, 1771,

2081, 2501. Not uncommon.

451. Cremanthodium ohlongatum Clarke.

Zemu and Llonakh, 12-16,000 ft.. Nos. 1393, 1496, 1705, 2213.

Not uncommon.

45^. Cremanthodium sp.

Chhortenima Valley, Llonakh, 16,500 ft., No. 2303.

174. Doronicum Linn.

453. Doronicum Hooheri Clarke.

Tumrachen Valley and Thango, 12-14,000 ft., Nos., 1696, 2289.

175. Gynura Cass

454. Gynura angulosa DC.

Tong, 6,000 ft., No. 884.

176. Senecis Linn.

455. Senecio graeiliflorus DC.

Zemu, 10-12,000 ft.. No. 1664.
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456. Senecio bracteolatus Hook. f.

Zemu Valley, Naku Chu, Llonakh, 13-17,500 ft., Nos..1408, 1952.

457. Senecio diversifolius Wall.

Zemu Valley, 9-11,000 ft.. Nos. 1071, 1704, 2402.

458. Senecio Lig'ularia Hook. f.

Lachei) and Zemu, 8-10,000 ft.. Nos. 1002, 2432.

459. Senecio retusns Wall.

Zemu, Llonakh, Thango, 11-15,000 ft., Nos. 1106, 1703, 1765,

2384. Frequent.

460. Senecio caltlisefolius Hook. f. ?

Zemu, 14,000 ft., No. 1347.

461. Senecio scandens Don.

Above Lachei^, 9-10,000 ft.

462. Senecio alatus Wall.

Zemu and Llonakh, 9-11,000 ft. Frequent.

463. Senecio quinquelobus Hook. f. & T.

Zemu and Thango, 9-12,000 ft.. Nos. 1584, 2405.

464. Senecio acuminatus Wall.

Zemu, 8-10,000 ft.. Nos. 2403, 2622.

177. CniCUS Linn.

465. Cnicus erioplioroides Hook. f.

Zemu Valley, 9-10,000 ft.. No. 1037.

466. Cnicus Wallichii DC.

Lachen and Zemu, 8-9,000 ft., No. 2431.

178. Saussurea DC.

467. Saussurea obvallata Wall.

Zemu, Llonakh, Thango, 12-16,000 ft.. Nos. 1332, 1683. Fre-

quent.

468. Saussurea unillora Wall.

Zemu and Llonakh, 1144,000 ft.. Nos. 1327, 2069. Frequent.

469. Saussurea wernerioides Schultz-Bip.

Upper Valleys of Llonakh, 15,500-16,500 ft.. Nos. 2219, 2322.

470. Saussurea sp.

Species Saussurecs mbulatm Clarke affinis, forsan varietas, sed

bracteis flaccidis et hirsutis distincta. 8, suhulatoe omnes typi in Herb.
Calc, bracteas rigidas glabrasque habent.

Llonakh, 15-17,000 ft.. Nos. 1951, 2140, 2315.
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471. 8aussiirea Siig'hoo Clarke.

Very common throughout Llonakh and very variable. Also abun-

dant at Giagong and Kangralamo, 14-16,000 ft., Nos. 1706, 1786,

£0£8, £149, £34£, 244£. I make out about half a dozen forms which

run into one another.

472. Saiissurea Yakla Clarke.

Llonakh, 15,000 ft., No. 2367.

473. fSaussurea taraxicifolia Wall,

var. depressa Hook. f.

Thango, 13-14,000 ft.. No. 2499.

474. Saiissurea Runtliiaiia Clarke.

Zemu, Llonakh, Thango, 13-17,000 ft., Nos. 1573, 1884, 1932,

2268. Frequent.

var. major Hook. f.

Above Thango, 18-14,000 ft., No. 2541.

475. Saiissurea polysticlioides Hook. f.

Llonakh and Thango, 14-15,000 ft., Nos. 1499, 2485,

476. Saussurea Stella Maxim.

Upper Valleys of Llonakh, 15,500-16,000 ft., Nos. 1894, 2213.

A Tibetan plant, not previously recorded from Sikkim.

477. Saiissurea Aiidersoni Clarke.

Zemu, Llonakh, Thango, 12-14,500 ft., Nos. 1336, 1707, 2483.

478. Saiissurea Hooker! Clarke.

Llonakh, 14,500-17,000 ft., Nos. 2162, 2224, 2320, 2348.

479. Saussurea liieracoides Hook. f.

Thango, 14,000 ft., No. 2385.

480. Saussurea Candolleana Wall.

Zemu, 11-12,000 ft., No. 1666.

481. Saussurea liypoleuca Spreng.

Zemu, 10-11,000 ft.. No. 1732.

483. Saussurea deltoidea Clarke.

Lachen, 7-9,000 ft.

483. Saussurea deiitieulata Wall.

Lachen and Zemu, 8-11,000 ft.. Nos. 1658, 2425.

484. Saussurea ^ossypipliora Don.

Zemu, Llonakh and Thango, 14-17,000 ft.. Nos. 133’, 1427,

1498, 2191. Frequent.

485. Saussurea sacra E Igew.

Llonakh, 16,000 ft,^ No. 1500.
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480. Saussurea tridactyla Schultz-Bip.

Llonakh, 17,000 ft., Nos. 2193, 2337.

487. 8anssurea tan^uensis J. R. Drummond.

The La, Jongsong La Valley, Llonakh, 15,000-16,000 ft.. Nos. 2161,

2357. A very peculiar plant with bright red pappus.

179. Gerbera Gronov.

48B. Gerbera Kunzeaiia Br. & Asch.

Below Thango, 13,000 ft.. No. 2910 Ribu.

180. Picris Linn.

489. Picris hieracioides Linn.

Cheungtong, Lachen and Zemu, 7-9,000 ft.. Nos. 2605, 2627.

181. Crepis Linn.

490. Crepis fuscipappa Benth.

Lachen, Zemu, 8-10,000 ft.. Nos. 981, 2628.

491. Crepis gracilipes Hook. f.

Llonakh and Giagong, 15-16,000 ft., Nos. 1892, 1982, 2154.

493, Crepis depressa H. f. & T.

Llonakh, 16,000 ft., No. 2711 Ribu.

493. Crepis glomerata Dene.

Zemu, Llonakh, Thango, 13-16,000 ft. Frequent.

183. Taraxacum Hall.

494. Taraxacum officinale Wigg.

var. parvula Hook. f.

Llonakh, 14-17,000 ft., Nos. 1835, 1891, 2060, 2621.

183. Lactuca Linn.

495. Lactuca graciliflora DC.
Lachen, 8-10,000 ft.

496. Lactuca liastata DC.

Below Thango, 11,000 ft., No. 2521.

497. Lactuca macrorhiza Hook. f.

Lachen, Lachung, 9-10,000 ft.. Nos. 2300, 2526.

498. Lactuca Lessertiana Clarke.

Llonakh, Giagong, 14-15,000 ft., Nos. 1791, 2460.
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499. Lactuca macrantha Clarke.

Zemu^ Thango, 12-14^000 ft., Nos. 1652, 2475.

500. Lactuca Oracteata H. f. & T.

Lacben, 8-10,000 ft., No. 2433.

501. Lactuca Dubyaea Clarke.

Llonakh, Thango, 12-13,000 ft., Nos. 1763, 2283, 2295.

184. 8onclius Linn.

502. 8onclius arvensis Linn.

Tong, 4-5,000 ft., No. 871.

XLIII.~CAMPANULACE^.

185. Leptocodon H. f. & T.

503. Leptocodon gracilis H. f. & T.

Tong, Cheungtong, 5-7,000 ft.. No. 849.

186. Codonopsis Wall.

504. Codonopsis altinis H. f. & T.

Lacben, 10,000 ft.. No. 2372.

505. Codonopsis Benthanii H. f. & T.

Lacben & Zemu, 8-10,000 ft.. Nos. 975, 986.

506. Codonopsis subsimplex H. f . & T.

Zemu, 13,000 ft.. No. 1653.

507. Codonopsis tbalictrifolia Wall.

Zemu, Llonakh, 12-14,500 ft., Nos. 1670, 1759, 2124.

508. Codonopsis fcetens H. f. & T.

Yumchhe La, Tumrachen, Zemu, Llonakh, 13-14,500 ft.,

Nos. 1298, 1603, 1762, 1784.

187. Cyanantbus Wall.

509. Cyanantbus pedunculatiig Clarke.

Llonakh, Thango, 13-15,000 ft., Nos. 2005, 2266, 2533. Frequent.

510. Cyanantbus incanus H. f. & T.

Llonakh, Thango, 14-16,000 ft., Nos. 1860, 2076, 2141, etc.

Frequent. Not seen in the Zemu Valley. C. infiatus II. f. & T. com-

mon in Sikkim was not found either in Zemu or Llonakh,

188, Campanula Linn.

511. Campanula colorata Wall.

Tong, Lachen, Zemu, 5-9,000 ft. Common.
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513. raiupauula aristata Wall.

Zemii_, Llonakh, Thango, 13-15^000 ft., Nos. 1238, 1458, 1628,

etc. Frequent.

513. Campanula moclesta H. f. & T.

Zemu, Llonakh, 14-17,000 ft., Nos. 1357, 1375, 1781, 2331, 2353.

XLIV.—VACCI]«IACEyE.

189, Vacciiliulii Linn.

514. Vacciiiiiim siltkimeiise Clarke.

Zemu Valley, 12,000 ft.. No 1596.

515. Vaccinium seiTatiim Wight.

Tong, 5,000 ft.. No. 885.-

516. Aaceiuiiini glanco-albiim Hook. f.

Zemu, 8-9,Oob ft., No. 989.

ALV,—ERICACE E.

190. Gaiiltheria Linn.

517. Canltheria luimmularioides Don.

Lachen, Zemu Valley, and Lower Llonakh, 7-12,000 ft., No. 936.

Frequent.

518. Canltheria tricliophylla Hoyle.

Yumchlio La, Zemu and Thango, 11-15,000 ft.. Nos. 1225, 1325,

2517. Verv common.

519. Caullheria pyrolvi^folia Hook. f.

Zemu Valley and Thango, 12,500-14,500 ft.. Nos. 1130, 1369,

2509. Generally distributed but not common.

530. Canltheria fragrant issinia Wall.

Lachen, Zemu Valley and Lachung, 7,000-9,000 ft.. Nos. 970,

991, 2578. Common.

531. Caulthcria Hookrri Clarke.

Lachen and Zemu Valley, 8-9,000 ft.. No. 1026. Occasional

191. Cas^iope D. Don.

533. CaSvSiope fastigiata D.Don

Zemu Valley, 11-15,000 ft.. Nos. 1114, 1123. Common.

533. Cassiope iiclaginoides H. f. & T.

Zemu Valley, 11-15,000 ft.. Nos. 1124, 1368. Much more

sparingly than'thejpreceding. Both arc found up to and a’ong the

sides of the Zemu glacier.
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193. Pieris D. Don.

534. Pieris ovalifolia D. Don.

Lachen^ Zemu and Lachung, 7-10_,000 it., Nos. 2718, 2719.

Common.

635. Pieris Villosa Hook. f.

,
Lacben, 9,000 ft. Sparingly.

536. Pieris formosa Don.

Lachen and Zemu, 8-10,000 ft., Nos. 962, 2720. Frequent.

193. EnkiaiUhus Lour.

637. Enkiaiitlius. himalaicus H. f. & T.

Lachen, Zemu Valley, and Lachung, 8-10,000 ft., Nos. 1016,

1062, 2592. Not uncommon.

194. Diplarche H. f. & T.

538. Diplarche multiflora H. f. & T.

Zemu Valley and Yumchho La, 12-15,000 ft., No. 1272.

539. Diplarche pauciflora H. f. & T.

Zemu Valley, 14-15,000 ft.. Nos. 1363, 1539. Both species extend

up to and along the sides of the Zemu glacier and form a conspicuous

feature of the sparse vegetation beshie the melting snow on the sur-

rounding slopes.

195. Rhododendron Linn.

5.30. Rhododendron vaccinioides Hook. f.

Lachen, 8,000 ft., No. 948.

531. Rhododendron grande Wight.

Lachen.

533. Rhododendron Hodgsoni Hook. f.

Very common above Lachen and in Lower Zemu alley, forming

t/he chief constituent of the Bhododendron jungle from 9-11,000 ft.

533. Rhododendron Falconer! Hook. f.

Frequent, especially above Lachen.

534. Rhododendron arboreuiii Sm.

Zemu Valley 8-10,000 ft.. No. 2780.

535. Rhododendron campanulatum Don.

Zemu A^alley and Yumchho La, 11-14,000 ft.. Nos. 1204, 1304,

1252. Very common and along with R. Wiijhtii forms dense ^ jungle^

on the slopes of the higher valleys.



gl6 rHE VEGETATION OF THE ZEMU,

636. Rhododendron Wi^htii Hook. f.

Zemu. Very common.

637. Rhododendron campylocarpum Hook. f.

Zemii, 11,500-15,000 ft., Nos. 1235, 1431, 1677. Common.

63$. Rhododendron Thomson! Hook. f.

Zemu, ^-10,000 ft.. No. 1043.

639. Rhododendron barhatum Wall.

Above Lacken.

640. Rhododendron ciliaturn Hook. f.

Zemu, 9,000 ft.. No. 2778.

641. Rhododendron camelliseflornm Hook. f.

Zemu and Lachung, 9-10,000 ft.. Nos. 2591, 2779.

54^. Rhododendron pnmilum Hook. f.

Yumchho Lajj and Upper Zemu, 14-15,000 ft.. Nos. 1309, 1598.

This Rhododendron is very sparingly distributed in Sikkim and has been

recorded only two or three times since Hooker^s explorations. It occurs

here and there on the south side of the Zemu valley on open rocky slopes

where the more prevalent species begin to thin off.

643. Rhododendron lepidotum Wall.

Very common and along with R. Anthopogon forming the highest

belt of Rhododendrons at 14-16,000 ft.

644. Rhododendron Anthopogon D. Don.

Very common.

645. Rhododendron Raddeni Hook. f.

Tong, 5,000 ft., No. 881.

646. Rhododendron ciunabarinum Hook. f.

Zemu and Lachung, 10-12,000 ft.. Nos. 1177, 1633, 2619.

647. Rhododendron sp. in fruit.

near R. DalhousiSB Hook. f. Doubtful; Zemu, 11,400 ft..

No. 1097.

196. Pyrola Linn.

648. Pyrola rotundifolia Linn,

var. asarifolia.

Lachen, 8-9,000 ft.. No. 966.

XLVI.-MONOTROPACE JE.

197. Monotropa Linn.

549. Monotropa uniflora Linn.

Lachen and Zemu, 8-9,000 ft.. No. 275.9,
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XLVII.—DIA PEXSIXCEJE.

198. Diapensia Linn.

650. Diapensia iiimalaica H. f. & T.

Zemu and Yumchho La., 14-16,500 ft., Nos. 1276, 1361, lo40.

Extends sparingly along the slopes above the Zemu glacier.

XLVIll.—rEIMULACE.E.

199. Primula Linn,

551. Primula reticulata Wall.

Zemu Valley, 12-15,000 ft., Ncs. 1128, 1429, 1502.

653. Primula denticulata Wall.

Lachen and Lower Llonakh, 8-11,000 ft.

553. Primula atrodeutata W. W. Smith, sp. nov.

P. Schlagintweitiana Pax, affinis sed bracteis lineari-lanceolatis

longe-acuminatis, floribus minoribus diversa.

Minor, gracilis, efarinosa, pubescens. Rkizoma esq[uamosum,

vetustis folds nigris flaccidis indutum. Folia cum floribus nascentia, ad 2

cm. longa, 1 cm. lata, angusto-spatbulata, obtusa, in petiolum brevis-

simum contracta, argute clenticulata, minutissime puberula. Scapus folia

longe superans, 6-8 cm. altus, capitulum densum gerens
; hractem 5 mm.

longse, lineari-lanceolatse, longe-acuminatse, non-gibbos3e, nigricantes

;

pedicelli fere nulli. Flores erecti. Calycis 4-5 mm. longi tubus bre-

viter campanulatus, ad medium fissus
;
lobi lineari-lanceolati, acuminati,

nigrescentes. Corolla lilaciiise tubus calycem duplo superans, gracilis ;

lobi obcordati emarginati.

Zemu and Llonakh, 14,500-16,000 ft.. Nos. 1478, 1812, 2007.

Perhaps the East Himalayan form of P. Schlagintweitiam Pax. It

matches a somewhat incomplete specimen in Herb. Kew, collected by

Hooker in Lachen, 13,000 ft., not named.

554. Primula capitata Hook.

Throughout the Zemu and Llonakh valleys, 12-15,000 ft.. Nos.

1088, 1355, 1625, 2059. Frequent and variable.

555. Primula IDellidifolia King.

Zemu, Llonakh, 13-14,500 ft.. Nos. 1624, 2058. Pare.

556. Primula concinua Watt.

Zemu, Llonakh, 15-16,000 ft.. Nos. 1263, 1718, 2022.

557. Primula glabra Klatt.

Yumchho La, 15,000 ft., No. 1315.
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558. Primula iiivolucrata Wall.

Zemu, Llonakh, 13-14,000 ft., Nos. 1609, 2079.

559. Primula tibotica Watt.

Llonakh, 14-15,000 ft., Nos. 1851, 2087.

560. Primula Caveana W. W. Smith, sp. nuv.

Species ad sectionem Callianiharum Pax, pertinens, Trimulm

Jiazaricae et P. Jaffreyana affinis ; longis petiolis, pedicellis glandulosis,

calvce farinoso fere ad imum fisso distincta.

Minute pubescens. RhizOma permultis vetustis foliis persistentibus

indutum. Folia viridia 4-8, obovata vel suborbicularia, obtusa,

denticulata, membranacea, subtus albo-farinosa
;

lamina ad 4 cm. longa,

ad 1*5 cm. lata sensim attenuata in petiolum alatum 3-6 cm. longum

basi late vaginantem. Scapus folia paullo tantum excedens, 5-8 cm^

altus, 2-4 flores Kerens. Bractem lineares 7-8 mm. glanduloso-

pubescentesj pedicelli l-]‘5 cm. longi, graciles. Calyeis 5-8 mm. longi

tubus anguste campanulatus, ultra medium fissus ; lobi lineari-lanceolati,

acuti, pubescentes, dense farinosi. Corolla pallide purpurese tubus calycem

2-3-plo superans, 1*5-1 *8 cm. diametiens
;

lobi obcordati, integri vel

breviter erosi. Capsula calyce inclusa, globosa.

Among rocks and boulders in the upper Llonakh valley, Sikkim,

15,000 ft.. Nos. 1810, 2111. Very near Rrimula Jaffreyana King,

which however is glabrous, much less farinose and with calyx distinctly

ribbed. The previous season^s leaves and fruits are remarka,bly persistent,

probably protected by the snow which lasts for nearly nine months in

this region.

561. Primula obtusifolia Eoyle.

Yumchho La, Zemu, 12-16,500 ft., Nos. 1236, 1345, 1554, 1555,

1587. Frequent.

562. Primula elougata Watt.

Zemu, 14-15,000 ft.. Nos. 1430, 1519, 1531, 1532.

563. Primula uivalis Pall,

var. macropliylla.

Upper valleys of Llonakh, 15-16,000 ft.. Nos. 2160, 2195, 2196,

2338.

var. macrocarpa.

Thango, 14,000 ft.. No. 2494.

564. Primula sikkimensis Hook. f.

Zemu and Llonakh, 11-15,000 ft., Nos. 1094, 1289, 1389, 16U.

Frequent.
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567, Primula Dickieaiia Watt.

South of Yumehho La, 13-14,000 ft.. Nos. 1305, 1311, 1604,

1610. Common in this locality, not seen elsewhere,

var. Pailtlill^ii (King sp.)

With* the type and not separable except by number ot Howlers in

the umbel.

568. Primula pusilla Wall.

Zemu and Llonakh, 12-16,000 ft., Nos. 1257, 1302, 1423. Frequent.

5 60. Primula sappliiriua H. f. & T.

Zemu and Llonakh, 14-16,000 ft.. Nos. 1294, 1314, 1418, 2275.

570, Primula uiiiflora Klatt,

North and South sides of Yumehho La, 14-15,000 ft.. Nos. 1297,

1313, 1446, 1599.

571. Primula petiolaris Wall.

Zemu, 13,000 ft.. No. 1682.

57S. Primula flagcllaris W. W. Smith, sp. nov.

Ab omnibus Primulis adhuc cognitis facile distincta praclongis nudis

scolonibus. Ad sectionem Mihutissimarum Pax spectat ; Tenellariim

section! tamen propinqua.

Parva, stolonifera
; stolones ad 10 cm. longi, /lagelliformes, ornnino

nudi, Saxifragn^ jlagellaris more
;

in omnibus speciebus

marum stolones abbreviati foliosi sunt, ut cl. Pax monstrat (MonOgr.

Primulacearnm, Das Pflanzenreich, p. 95). Folia parva, 1-2 cm. longa,

4-8 ram. lata, sensim in brevem petiolum 2-6 mm. contracta, lanceolata

vel obovata, subacuta vel apice subrotundata, basi cuneata, subtus

albo-farinosa, pro magnitudine grosse argute dentata. Scapus brevis

ad 6 mm. longus,’ gracilis, inter folia fere occultus, uniflorus ; bractea

linearis 1 mm. longa, infra calycem 2-3 mm, inserta. Calpcis 3 mm.
longi tubus campanulatus, puberulus, fere ad imum fissus ; lobi lineaii-

oblongi, obtusi. CoroUm purpure® tubus calycem multo suporans,

gracilis, 8-9 mm. longus ; limbus 1 cm. diametiens
;

lobi obcordati,

emarginati. Capsula ovoidea calycem aequans
; semina non visa.

At 12,000 ft., on hill near mouth of Zemu Valley, in the direction

of Lachen, No. 2631. Very sparingly. A very distinct plant with long

runners terminating in small plants after the fashion of Androsace

geraniifolia and the flagellate Saxifrages.

573. Primula Hookeri Watt.

Yumehho La, 14-15,000 ft.
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574. Primula sp. aff. Hookeri.

Yumchho La, 15,000 ft., No. 1528.

The caljx-lobes are denticulate but the plant agrees very closely

with P. Hookeri and is probably not distinct.

575. Primula muscoides Hook. f.

Zemu and Llonakh, 14-16,000 ft.. Nos. 1316, 1508, 1522, 2260,

2512.

576. Primula teiiuiloba (Hook, f.) Pax.

Folia breviter petiolata. Flores ad 4 mm. pedicellati. Corollm

tubus extus molliter hirsutus.

This does not quite agree with the type of Primula tenuiloha at

Kew but is too near to be considered distinct. Yumchho La, Nachegoh,

and Nangma La, 15,500-16,500 ft., Nos. 1317, 1509, 1717, 2272.

Near the summit of bleak passes, very plentiful at Nangma La. Not

a common plant in Sikkim but of wide distribution, occurring in much

the same habitats as Primula muscoides.

300. Aiulrosace. Linn.

577. Androsace geraiiiifolia Watt.

Lachen, 8-9,000 ft.. No. 979.

578. Audrosace strigillosa Franch.

Thango, 13-14,000 ft,, NoS. 2375, 2491, 2555.

570. Audrosace Ilookeriaiia Klatt.

Yumchho La, Zemu, Thango, 13-16,000 ft., Nos. 1334, 1484,

1698, 2487, 2511.

.5S0. Audrosace Cliamaejasme Host,

var. coronata Hook. f.

Upper valleys of Llonakh, 15-16,500 ft. Nos. 2198, 2310. Not

pr*='viously found in the Eastern Himalayas.

581. Androsace Selago H. f. & T.

Zemu, Llonakh, 14,500-17,000 ft., Nos. 1487, 1805. Frequent.

582. Androsace Poissonii Kunth.

Upper Valleys of Llonakh, 15,500-16,000 ft,. Nos. 1966, 2204.

583. Androsace idimannii I)uby.

Zemu Valley, 12-16,000 ft.. Nos. 1335, 1567, 1622.

301. Bryocarpum. H. f. & T.

584 . Bryocarpum liimalaicum H. f. & T.

Lachen and Zemu, 8-10,000 ft., No. 1063.



LIONAKH VALLEYS OF SIKKIM. 221

Lysimachia Linn.

585. Lysimachia chenopodioides Watt.

Lachung, 8-9,000 ft., No. 2789. Not previously found in Sikkim,

586. Lysimachia alternifolia Walk

Tong, 6,000 a. No. 867.

587. Lysimachia Japonica Thunb.

Tong, Lachen, 4-8,000 ft.. Nos. 860, 2630.

203. Glam Toumef.

588. Glam maritima Linn.

Llonakh, 14,500 ft., No. 1919. New to the East Himalaya.

XUX.—MYRSINACEiE.

204. Msesa Porsk.

589. Mffisa rngosa Clarke.

Cheungtong, 5-6,000 ft., No. 894.

205. Ardisia Swartz.

590. Ardisia hiimilis Vahl.

Namohi, 4,000 ft.. No. 841.

L.-OLEACEdE.

206. Jasminnm Linn.

591. Jasminam hnmilc Linn.

Lachen, 8,000 ft , No. 2790.
.

-5

LI.—ASCLEPIADACEdE.

207. Gynanchnm Linn.

592. Cynanchum Vincetoxicum Pers.

Zemu Valley, Lachen and Lachung, 7-10,000 ft., Nos. 2589, 2732,
2744.

593. Cynanchum anriCBlatum Royle.

Zemu Valley, 9,000 ft.. No. 2740.

208. Tylophora Br

594. Tylophora tenerrim Wight

Tong, 5,000 ft.. No. 889.

G
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309. Hoya Br.

595. Hoya Edeni King.

Tong, 5,000 ft.. No. 891.

596. Hoya longifolia Wall.

Namohi, 4,000 ft., No. 846.

310. Ceropegia Linn.

597. Ceropegia pubescens Wall.

Cheungtong, 6,000 ft.. No. 923.

598. Ceropegia Hooker! Clarke.

Zemu, 9,000 ft.. No. 2822,

599. Ceropegia macrantha Wight.

Tong, 5,000 ft.. No. 868.

LII.—LOGANUCEE.

311. Buddleia Linn.

600. Buddleia Colvillei Hook. f.

Zemu and Lachen, 9,000 ft.. No. 2739.

001. Buddleia macrostachya Benth.
Laohen, 8-9,000 ft.

LKI.—GEmANACE^.

313. Crawfurdia Wall

603. Crawfurdia affinis Wall.

Lachen, 7,000 ft.. No. 944.

313. Gentiana Linn.

603. Gentiana Thomson! Clarke.

Llonakh, 16,000 ft.. No. 2234.

604. Gentiana tenella Fries,

var. sikkimensls Clarke.

Yiimchho La, Zemu, Llonakh, and Thango, 13-16 000 ft
Nos. 1450, 1543, 1588, 1669, 1796, 2484. Frequent.

'

605. Gentiana sp. aff. G, tenella Fries.

Llonakh, No. 2760, Eibu.

606. Gentiana bryoides Burkill.

Zemu, 11-12,000 ft., No. 1096.
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607. Gentiana crassuloideg Bur. & Franch.

Zemu, I/lonakhf and lS-15,000 ft., Nos. 1286, 1591, 2401,

272S.

608. Gentiana iiifeiix Clarke.

Yumcbho La, Zemu. Llonakh, 14-15,000 ft.. Nos. 1274> 1288,

1525, 2275.

609. G^tianamicans Clarke.

Naku La, Llonakb, 15,000 ft., No. 2745 Ribu.

610. Gentiana Elwesii Clarke.

Llonakh, and Nangma La, 14-15,000 ft., Nos. 1792, 2277,

611. Genliana aitiiena Clarke.

Th^ La, Naku La, Llonakh 15-17,000 ft., Nos. 1928, 2174, 2308,
2323.

613, Gentiana pliyllocalyx Clarke.

Yumchho La, Zemu, Thango, 13-16,000 ft.. Nos. 1129, 1271,
1349, 1565, 2503. Abundant in the Upper Zemu.

613. Gentiana tnbiflora Wall.

Zemu and Llonakh, 16-16y000 ft., Nos. 1728, 1978, 2171, 2271.

614. Gentiana ornata Wall.

Llonakh, 15-16,000 ft.. No. 2307.

var. meiantha Clarke ?

Giagong, 15,000 ft.. No. 246.8.

615. Gentiana nubi^ena Edgew.

Jongsong La Valley, Llonakh, 16,500 ft., No. 2319.

616. Gentiana robusta King,

Llonakh, Thango, 14-16,000 ft., Nos. 2135, 2856 Ribu

617. Gentiana detonsa Fries,

var. Straclieyi Clarke.

Zemu, Llonakh, Thango, 18-14,000 ft.. Nos. 1697, 2064, 2569.

314. Parajaeschkea Burkill. Genus novinn.

Herba annua diffusa. Sepala libera. Corolla tubus infundibu-

liformis ; lobi lati, conspicue contorti. Staminum filamenta perbre^ ia,

inter corollss lobos inserta
;

pollen sphaeroideartetrahedroideum.

Stylus brevis
:

placentae inconspicuae : semina (maiura non visa)

Iseviora.

Genus novum ex aflSnitate Gentiana : differt staminum inser-

tione. Cum Jaschkea habitu coroMaeque lobis non quadrat; cum
Latouchea calyci ovarioque non quadrat.

618. Parajseschkea Smitliii Burkill, sp. nov.

Tlania annua, omnino glabra. Badix singula. Caules plures,

diffusi, quadrangulares ad 6 cm. alti, sat foliosi. Folia oblau-

o 2
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ceolato-ovata vel obovata, sessilia, vix subamplexicaulia, cras-

siuscula, ad 6 inm. longa, ad 3-5 mm. lata, apice obtusissima

vel rotundata, marginibus in angulas caulinas decnrrentibus.

Flores in apicibus internodiorum ad 7 mm. longorum producti,

pallide coBrulei. Sepala 5, libera, exteriora obovato-oblanceolata

obtusiuscula, interiora duo oblanceolata acutiuscula, 6 mm. longa,

2-2*5 mm. lata, trinervia. Corolla tubus ad 4 mm. longus, basi

decern glandulis notatus, filamentorum cruribus adnatis per-

cursus, lobi 5 j
contorti, cuspidato-rotundati, margine minutissime

serrulato et enira apicem versus aliquomodo undulato, 2 mm. longi.

Stamina 5, filamentorum partes liberse vix 1 mm. longae ; antherae

dorsifixsB
:

pollen sphaeroideo-tetrabedroideum. Ovarium elongatum,

ad 6 mm. longum : stylus 1 mm. longus : placentae inconspicuissimae.

Semina ovoidea, lasviora.

Llonakh, ISjObo ft., No. 2183.

315. Pleurogyne Esohscb.

619. Pleurogyne sikkimensis Burkill.

Naku La, Llonakh, 15-16,000 ft.. No. 2774 Ribu.

630. Pleurogyne Iloydioides Burkill.

Thango, 14,000 ft.. No. 2482.

630b* Pleurogyne aff. P. Thomsoni Clarke.

Naku La, 15,000 ft.. No. 2763 Ribu.

316, Swertia Linn.

631. Swertia dilatata Clarke.

Cheungtong, 6,000 ft.. No. 2610.

633, Swertia Hookeri Clarke.

Zemu Valley, 11-14,000 ft.. Nos. 1220, 1623.

633. Swertia cuneata Wall.

Below Giagong, 14,000 ft.. No. 2879 Ribu.

634. Swertia multicaulis Don.
Zemu, Llonakh, and Thango, 14-17,000 ft., Nos. 1310, 1425

2725. Frequent.
^

317. Halenia Borckh..

635. Malenia elliptica Don.
Lachen and Zemu, 7-10,000 ft., Nos. 2406, 2722. Common.

ijv.-boragimacej:,

318, Cynoglossum Linn,

636. Cynoglossum furcatnm Wall.

Tista Valley up to Lachen, 3-8,000ft.. No. 808.
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637. Cynoglossum denticulatnm DC.

Laohen^ Zemu, 8-13,000 ft., Nos.' 1001, 1093, 1154,

319, ParacaryuM Bolss.

638. Paracarynm i^lochidiatniii Benth.

Zemu; 8-13,000 ft., Nos. 1033, 1388, 1650. Very common.

330, EritrichiHUi Schrader.

639. Eritrlchiom spathnlatum Clarke, var. ?

Llonakh, 14,800 ft.. No. 2147. The Llonakh plant is not quite

the typical form found to the north (Khambajong in Tibet) and
to the East (Thango in Sikkim). It is a compact little form,

with [usually only 1-3 flowers in the inflorescence which scarcely,

if at all, exceeds the rosette of leaves.

630. EritricMum ? acaule W. W. Smith sp. nov.

Habitu et nuculis facile ab omnibus himalaicis Eritrichiis dis-

tinctum
; non sine dubio huio generi relatum,

Nanum, perenne, pills brevibus patulis hirsutum, fere acaule ; vel

interdum caules plures decumbentes ad 3 cm. longi. Folia

radicalia 7-10 mm. longa, elliptica vel spathulata, in petiolum

(5-10 mm.) attenuata; caulina rara minora. Flores vel soli-

tarii scapi more longe-pedunculati vel 3-4 in apice ramorum

racemo contracto, fere sessiles, aggregati. Calycis 5-partiti sepala

1-T5 mm. longa, corollae tubum aequantia, lanceolata acuta vel

subobtusa, sparse albo-hirsuta. Corollee lobi rotundati. Stamina 5,

tubo medio afiixa, filamentis brevibus. Nucul(Z 4, ovoideae, glabrae,

margine glochidiato dentato subcyathiferae.

Naku La, Llonakh, Sikkim, 17,500 ft.. No. 3811, in Kew and in

Calcutta Herbaria.
’

631, Eritrichium piistnlosum Clarke.

Zemu Valley, Naku La, Llonakh, Giagong, 13-17,000 ft..

Nos. 1337, 1955, 3053, 3440. Not uncommon.

633. Eritrichium pygmseum Clarke.

Llonakh, Thango, 14-15,000 ft.. Nos. 1837, 3394. Bare.

633. EritricMuM Munroi Clarke.

Zemu, Llonakh, 11-15,000 ft., Nos. 1319, 1395, 1486, 1573, 3046,

2066. Frequent,

var,

Llonakh, 14-16,000 ft.. Nos. 1813, 1839, 3340. More erect and

with longer inflorescence than the type,

var.

Thango, 13,fl00 ft. Fruits minutely pu e^cent.
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634. Eritrichiiiin tibetiouin Clarke.

Zemu, Llofiakh, 11-15,000 ft., Nos. 1158, 1354, 1686, 1708.

var. minor.

Naku La, Llonakh, 15,500-17,000 ft.. Nos. 1876, 1938.

331. Microula Benth.

635. Microula Bentliami Clarke.

Naku La, Llonakh, Giagong, 16-17,000 ft.. Nos. 194-9, 2395. A
Tibetan plant which crosses over into Sikkim near the frontier.

We have no previous specimen from Sikkim.

636. Microula sikkimensis (Clarke) Hemsl.

ThangO; 13-14,000 ft.. Nos. 2376, 2379.

333. Trigonotis Stev.

637. Trigonotis microcarpa Benth.

Cheungtong, 6,000 ft., No. 893.

638. Trigouotis rotundifolla Benth.

Llonakh, 14<,500 ft.. No. 1811.

639. Trigouotis sp. near rotundifolla Benth.

Perhaps only a variety of the above ; forms a compact rosette

nearly 10 cm. in diameter ; the inflorescences very short and with

smaller flowers than the type. Goraphu Chu, Llonakh, 15,700

ft.. No. 2220.

640. Trigonotis multicaulis Benth.

Yumchho La, Zemu, Llonakh, 12-14,500 ft.. Nos. 1181, 1607,

1921. Not quite the type
;
but both T. rotundifolia and this species

seem to be variable : further material in good fruit is necessary

for the limitation of the Himalayan species of this genus.

641. frigonotis ovalifolia Benth.

Tista Valley, Lachen to Thango, 8-1:3,500 ft.

333. Myosotis Linn.

643. Myosotis Hookeri Clarke.

Rongsa, Naku La, Llonakh, 15-17,000 fi, Nos. 2035, 2806,

Sparingly near the snow.

334. Onosma Linn.

643. Onosma Hookeri Clarke.

Llonakh, 15-16,000 ft.. Nos. 1864, 2110.

641. Onosma bicolor Wall.

Lachen, Zernu, 8-9,000 ft., Nos. 952, 2802.
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LV.—COl^VOLVULACEiE.

335. Porana Burm.

645. Porana racemosa Roxb.

Cheungtong, 6,000 £t., No. 2573,

336. CuSQuta Linn*

646. Cuscuta refiexa Roxb.

Lachen, 8,000 ft., No. 3054 Ribu.

647. Cuscuta europsea Linn.

Lachen and Zemu. 8*-9,000 ft.. No, 2760.

LVI.—SOLAMCEJE.

337. Solanum Linn.

648. Solanum crassipetalum Wall.

Tista Valley, 3-4,000 ft., No. 812.

LVII.-SCROPHULARIACEJl.

338. Scropbularia Linn.

649. Scrophularia pauciflora Benth.

Zemu Valley, 12-13,000 ft., No. 1145.

650. Scrophularia'elatior Benth.

ZemujValley, 10,000 ft.. No. 2679.

339. Mazus Lour.

651. Mazus’surculosus Don.

Cueungtong and Lachen, 6-8,000 ft., Nos. 920, 961.

330. Lancea Hook. f. & T.

653, Lancea tibetica H. f. & T.

Llonakh, Giagong, 14,500-15,000 ft.. Nos. 1857, 2209,

331. Lindenber^ia Lehm.

653. Littdenber^ia urtieaefolia Lehm.

Cheungtong, 6,000 ft.. No. 898.

333. Yandellia Linn.

654, Vandellia nummularieefolia Don.

Tista Valley, 4-5,006 ft., No, 847,
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333. Heniiphragma Wall.

655. Hemipliragma heteropliyllum Wall.

Lachen and Lachung, 8-9,000 ft., Nos. 2615, 2998 Ribu.

334. Picrorliiza Royle.

656. Picrorhiza Rurrooa Benth.

Zemu, Llonakh, 13-16,000 ft.. Nos. 1343, 1965, 2251. Frequent.

335. Veronica Linn.

657. Veronica himalensis Don.

Zemu Valley, 11-12,000 ft., Nos. 1107, 1214.

658. Veronica ciliata Fisoh.

Zemu, Llonakh, Thango, 13-16,000 ft., Nos. 1629, 1828, 2062, 2148,

2292. Frequent.

659. Veronica lanuginosa Benth.

Zemu, Llonakh, 15-16,000 ft.. Nos. 1476, 2023.

660. Veronica cana Wall.

Zemu Valley, 10-12,000 ft.. Nos. 1109, 1161.

661. Veronica capitata Benth.

Zemu Valley, 14,000 ft., No, 1352.

336. Euphrasia Linn.

663. Euphrasia ofiSicinalis Linn.

Zemu, Llonakh, 12-15,700 ft.. Nos. 1589, 2218, 2678. Frequent.

337. Pcdicularis Linn.

mu, Pcdicularis rhinanthoides Schrenk.

Naku Chu, Llonakh, 17,000 ft.. No. 1945. New to Sikkim.

Ii64. Pcdicularis longifolia Rudolph.

Tamrachen Chu, Llonakh, Thango, 13-16,000 ft.. Nos. 1695, 1908,

2090,2246. A very conspicuous and common plant in the Llonakh

marshes and plentiful also by the wayside below Thango. Usually a

bright yellow,

665. Pcdicularis siphonantha Don.

Zemu, Thango, 11-16,000 ft.* Nos, 1127, 1156, 1260, 1546.

Frequent.

666. Pcdicularis megalantha Don.

Zemu Valley, 8,500 ft.. No. 1003.

667. Pcdicularis bella Hook. f.

Llonakh, 11-16,000 ft, Nos. 1988, 2078, 2121, 2860. Frequent



'AND LLONAKH VALLEYS OF SIKKIM.

668. Pedicularis nepalensis Prain.

Th6 La, Naku Chu, Llonakh, 16-16,500 ft.. Nos. 1971, 2179.

669. Pedicularis Elwesii Hook. f.

Zemu, Llonakh, Thango, 12-16,500 ft., Nos. 1212, 1566, 1787,

1969, 2340. Frequent.

670. Pedicularis integrifolia Hook. f.

Llonakh, 14,500 ft., Nos. 1862, 1915.

671. Pedicularis instar Prain.

Llonakh, 14,000 ft.. No. 1780.

var. paradoxa.

Llonakh, 14,000 ft.. No. 2077.

673. Pedicularis gracilis Wall.

Zemu Valley, 11-13,000 ft.. Nos. 1455, 2683.

673. Pedicularis porrccta Wall.

Zemu Valley, 11,000 ft,. No. 1171.

674. Pedicularis confertiflora Prain.

Naku Chu, Llonakh, Thango, 13-16,000 ft.. Nos. 1893, 1993, 2354,

2550.

675. Pedicularis Ilexuosa Hook. f.

Zemu and Llonakh, 12-15,000 ft., Nos. 1370, 1724, 2685.

var.

Zemu Valley, 11,800 ft., No. 1213.

676. Pedicularis furfuracea Wall.

Lachen, Zemu, 8-10,000 ft., Nos. 1064, 2681.

677. Pedicularis Pantlingii Prain.

Lachen, Zemu, 9,500-11,000 ft,. Nos. 971, 1000, 1656, 2680.

678. Pedicularis microcalyx Hook. f.

Llonakh, 14,000 ft.. No. 2682.
^

679. Pedicularis carnosa Wall.

Lachen, Lachung, 9-10,000 ft., Nos. 2422, 2579.

680.

' Pedicularis sp. near odontophora Prain.

Zemu Valley, 10,800 ft.. No. 1734. If found to be distinct from

P. odontophora Prain, M. Bonati proposes to describe this species under

the name of P. Bmithiana Bonati.

681. Pedicularis sp. near albiflora Prain.

Thango, 14,000 ft., No. 2504. M. Bonati believes this to be

distinct from P. alhiflora.

682. Pedicularis Wallichii Bunge.

Zemu, Llonakh, 14-15,000 ft., Nos. 1259, 1436, 2002.
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683. Pedicularis excelsa Hook. f.

Zemu, Llonakh, 9-11,000 ft., Nos. 1738, 2401.

684r. Pedicularis laclinoglossa Hook. f.

Llonakh, 15,500 ft., No. 1863.

685. Pedicularis triclioglossa Hook. f.

Zemu, Llonakh, Thango, 12-16,000 ft., Nos. 1267, 1762, 1872>

1967, 2557. Frequent.

686. Pedicularis Clarkei Hook. f.

Zemu Valley 14,000 ft.. No, 1253.

687. Pedicularis sckizorliyncha Prain.

Thango, 14,000 ft.. No. 2504 in part.

688. Pedicularis alascliaiiica Maxim.

Naku Chu, L*lonakh, 15-16,000 ft., Nos. 1979, 2134. New to

Sikhim.

689. Pedicularis Roylei Maxim.

Llonakh, 15-16,000 ft.. Nos. 2034, 2259.

690. Pedicularis diffusa Prain.

Zemu Valley, 10-11,000 ft., Nos. 1147, 1178.

691. Pedicularis denudata Hook. f.

Zemu Valley, 13,000 ft.. Nos. 1457, 1526.

693. Pedicularis mollis Wall.

Zemu Valley, 10-12,000 ft.. Nos. 1641, 2684.

693. Pedicularis Oederi Vahl.

Nachegoh, Naku La, Th6 La, Llonakh, 15-17,500 ft.. Nos. 17l4|

1901, 1948, 2172, 2306. New to Sikkim.

338. Oreosolen Hook. f.

694. Oreosolen Wattii Hook. f.

Upper Llonakh Valleys, 15-17,000 ft. Nos. 1941, 2214.

LVm.—OROBANCHACEiE.

339. Boscliniackia C. A. Mey.

095. Boscliniackia himalaica H. f. & T.

Zemu VaUey, 11-14,000 ft., Nos. 1189, 1380.

UX.—LEimBULARIACE^.

340. rtricularia Linn.

696. Etricularia Wallichiana Wight,

var. iirmula.

Lachen, 8-9,000 ft., No. 2413,
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697. litricularia brachiata Oliver.

Zemu Valley, 10-11,000 ft.. No. 1733.

698. litricularia multicaulis Oliver.

Thango, 13-14,000 ft. No. 2391.

341. Pinguicula Linn.

699. Pinguicula alpiua Linn.

Llonakh, 16,000 ft., No. 1973.

LX.—GESXEEACE^.

343. LysioROtus D. Don.

700. Lysiouotus serrata D. Don.

Lachen, 7,00i0 ft., No. 2827.

343. Didymocarpus Wall.

701. Didymocarpus Andersoni Clarke.

Tista Valley, 4-5,000 ft.. No. 833.

703.

Didymocarpus aurantiaca Clarke.

Tista Valley, 3,000 ft., No. 804.

703. Didymocarpus oblonga Wall.

Lachen, 7,000 ft.. Nos. 914, 927.

704. Didymocarpus subalternans Wall,

var. curvicapsa.

Cheungtong 6,000 ft.. No. 899.

705. Didymocarpus leneocalyx Clarke.

Namchi, 4,000 ft, No. 844.

706. Didymocarpus pulchra Clarke.

Tista Valley, 3-4,000 ft.. No. 814.

344. Didissaudra Clarke.

707. Didissaudra lanuginosa Clarke.

Tista Valley, Tong, Lachen, 4-7,000 ft.. Nos. 822, 874.

345. Chirita Ham.

708. Chirita Clarkei Hook. f.

Lachen, 7,000 ft,. No. 928.

LXI.—ACAXTHACEiE.

846. Strobilauthes Blume.

709. Strobilauthes Wallichii Nees.

Zemu Valley, 9-10,000 ft.. No. 1032.
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Mil.—SELAGIMACE^

347. la^otis Gsertn.

710. Lagotis glanca Gsertn.

Llonakh, 14-15,000 ft., No. 1798.

711. la^otis crassifolia Prain.

Zemu, Llonakb, 14-17,000 ft., Nos. 1615, 2358.

LXIII.—VERBE»^ACM.

348. Vitex Linn.

713. Vitex heteropliylla Eoxb.

Tista Valley, 3,000 ft.. No. 801.

LXIV, -LABIAT4E.

349. Plectrantlms L'Herit.

713. Plectranthus scrophularoides Wall.

Lachen, 8-9,000 ft.. No. 2435.

350. Elslioltzia Willd.

714. Elslioltzia polystachya Benth.

Lachung, 8-9,000 ft., No. 2586.

715. Elslioltzia densa Benth.

Llonakh, Giagong, 15,000 ft.. Nos, 2743 Ribu, 2890 Ribu.

716. Elslioltzia eriostacliya Benth.

var. typica.

Lachen and Thango, 10-14,000 ft. Nos. 2374, 2927 Ribu.

var. pusilla.

Llonakh, 14,500 ft.. Nos. 1825, 2096, 2226. Frequent.

717. Elslioltzia strobilifera Benth.

Lachen, Thango, 8-13,000 ft. Frequent.

351. Calamintlia Moench.

718. Calamintha umbrosa Benth.

Cheungtong, Lachen, Zemu, 7-10,000 ft., Nos. 922, 2768. Fre-

quent.

353. Melissa Linn.

719. Melissa parviflora Benth.

Tong, Cheungtong, Lachen, 5-9,000 ft., Nos. 865, 2423, 2831.
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353. Salvia Linn.

730. Salvia ^lutinosa Linn.

Zemu Valley, 12,000 ft.. No. 2770.

731. Salvia campanulata Wall.

Zemu Valley, 9-13,000 ft., Nos. 1048, 1195. Frequent.

354, Nepeta Linn.

733. IVepeta Tliomsoni Benth.

Thango, 14,000 ft.. No. 2382. Rare. A Tibetan plant.

733. IVepeta lamiopsis Benth.

Zemu, lower Llonakh, 10-13,000 ft.. Nos. 1035, 1185, 1456, 1700.

Frequent.

734. Nepeta discolor Benth.

Naku La, Llonakh, 16,000 ft., No. 1987,

355. Dracoceplialnm Linn.

735. Bracocephalnm speciosum Benth.

Zemu, Llonakh, 13-14,500 ft.. Nos. 1690, 1800.

736. Bracocephalnm heterophyllum Benth.

Giagong, 16,000 ft.. No. 2441. A Tibetan plant, occurring spar-

ingly in Sikkim, a few miles from the frontier.

356. Brunella Linn.

737. Brunella vulgaris Linn.

Tong, Lachen, 5-8,000 ft.. No. 848.

357. Staehys Linn,

738. Staehys melissBBfolia Benth.

Lachen, Zemu, 8-10,000 ft., Nos. 2421, 2766, 2767.

358. Galeopsis Linn.

739. Galeopsis Tetrahit Linn.

Lachen, Thango, 10-13,000 ft. A weed near the villages.

S59, Phlomis Linn.

730. Phlomis macrophylla Wall.

Zemu, Thango, 9.500-18,000 ft., Nos. 1030, 1662, 1731 2544
2717. Frequent.

' ’

731. Phlomis rotata Benth.

Llonakh, Thango, 14-17,000 ft.. Nos, 2309, 2380.
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260. Eriopliyton Benth.

732. Eriopliyton Wallicliiannm Benth.

Zemu, Llonakh, Thango, 14-16,000 ft.. Nos. 1474, 2080, 2113,

2543. Frequent.

261, l^omplmteiniiia Wall.

733. Gompiiostemma ovatum Wall.

Tista Valley, 3,000 ft.. No. 827.

262. Tencriam Linn.

734. Teucrium palmatnm Benth.

Zemu Valley, 9,000 ft.. No, 2769.

EXY.—PLAOTAGINACE^

263. PlantafO Linn.

735. Plantag:o major Linn,

var. asiatica.

Tong to Lachen, 5-8,000 ft, No. 857-

736. Plantago tibetica H. f. & T.

Thango, 14,000 ft.. No. 2925 Ribu. Not previously foimd in

Sikkim.

LXVI.—IliLECEEEAGEJE.

264. Genus 1

737. No. 2094, Llonakh, 14,500 ft., appears to belong to this order, but

so far I have failed to match it.

LXVII.-AMARAWTACE;E,

265, Amarantns Linn.

738. Amarantns panicnlatns Linn.

Cultivated at Lachung, 9,000 ft.. No. 2584.

266. Stilbantlins Hook. f.

739. Stilbantbns scandens Hook. f.

Namchi. 4,000 ft.. No. 845.

LXVin.—CHE'NOFOillACE^.

267. Chenopodium Linn.

740. Clienopodinm album Linn.

Lachen in fields, 8-9,000 ft.



^AND LLONAKH VALLEYS OF SIKKIM. 235

741. Chenopodinm Botrys Linn.

Llonakh, 14-15,000 ft., No. 1997. A very dwarf form.

338. Microgynaecium Hook. f.

743. MicrogynsBcium tibeticum Hook. f.

Naku La, Llonakh, Thango, Giagong, 14-16,000 ft., Nos. 1992,
2726 Ribu, 2881 Ribu. Eaten by the Tibetan herdsmen who give
it the name of ^ Boktu.^

309, Genus ?

743. ChenopodiaceaB ?

No. 2812. Llonakh, 15,000 ft. Not yet determined.

LXIX,—PHYTOLACCACEE.

370. Phytolacoa.

744, Pliytolacca aeinosa Roxb.

Cheungtong, 6-7,000 ft.. No. 2611.

LAX—POLYGOIVACE.E.

371. Polygonum Linn.

745. Polygonum islandicum Hook. f.

Llonakh, No. 207 Younghusband.
740. Polygonum delicatulum M( isn.

Lachen, Zemu, Llonakh 9-16,000 ft., Nos. 1411
2416 Frequent.

^

747. Polygonum filicanic Wall.

1593, 1699, 1877,

Zemu Valley, 9-13,000 ft.. Nos. 1034, 1410.
748. Polygonum viyiparnm Linn.

Zemu, Llonakh, Thango, 14-16,000 ft.. No. 1790
749. Polygonum sphaerostachynm Meissn.'

750.

751. Poly^onom affine Don.

oso
Llonakh, 16,000 ft.. No. ?809 Ribu.

752. PolygroBum Taeoiaiifoliniu Wall.
Llonakh, n-12,000 ft.. No. 174,3

763. Polygonum EmodI Meisn.
Zemu, Llonakh, 10.11,000 ft., Nos. 2648, 2641.
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754. Polygonum microcephalnmJ)on.

Cheungtong, 5^000 ft., No. 2643.

755. Polygonum runcinatom Ham.

Lower Llonakh, 10-11,000 ft.

756. Polygonum arifolium Linn.

Cheungtong, 6,000 ft.

757. Polygonum molle Don.

Lachen, 7>000 ft.

758. Polygonum polystachum Wall.

Zemu Valley, 12-13,000 ft., No. 2640.

759. Polygonum campanulatum Hook.^f.

Zemu Valley, 11-12,000 ft., No. 2641. Frequent.

760. Polygonum tortuosum Don.

Llonakh, 15,500 ft., No. 1867. Not previously recorded for

Sikkim. A large plant considering the exposed situation.

761. Polygonum siMricum Laxm.

Llonakh, Giagong, 14,500-17,000 ft.. Nos. 1920, 1946, 2398.

762,. Polygonum Mookeri [RCeisn.

Naku La, Llonakh, 15,500-17,000 ft., Nos. 1927, 2344.

763. Polygonum nummularifolium Meisn.

Zemu, Llonakh, Thango, 14-17,000 ft., Nos. 1511, 1569, 1983,

2257, 2514.

272, Fagopyrum Gsertn.

764. Fagopyrum cymosum Meisn.

Tong to Lachen, 5-8,000 ft., Nos. 882, 2670.

765. Fagopyrum tataricum Gsertn.

Cheungtong to Lachen. Cultivated.

273. Mlieum Linn.

766. Ekeum spicifome Eoyle.

Upper valleys of Llonakh, 15-16,000 ft., No. 2114, A plant of

the dry western ranges, not previously recorded for Sikkim.

767. Ehoum aouminatum H. f. T.

Zemu Valley, 9-14,000 ft., Nos. 1042, 1595. Frequent,

768. Eiieijm nobile H. f. & T.

Zemu, Llonakh, Thango, 14-16,000 ft.. No. 1268. Frequent.

274, Dxyria Hill

769. Oxyria digyna Hill.

Zemu, Llonakh, 11-16,000 ft., Nos. 1179, 1961- Frequent.
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S75. Rimiei Linn.

770. Rninex iiep^lensis Spreng.

Tong, Lachen, Zemu, 5-10,000 ft.. Nos. 852, 915,

LXXI—ARISTOIiOCIfiACEJB,

S76. AristoSocliia Linn.

771. Aristolocliia saccata Wall.

Tong, 5,000 ft.

LX^I.-^-PIPERACEtE.

S77. Peperomia Ruiz & Pav.

773. Peperomia Heyneaiia Miq.

Tista Valley, 3-4,000 ft.. No. 815.

LXXIII,—LAUEACEA5.

378. Macliiliis Nees,

773. Macfeiliis Gamblei King.

Tong, 4,000 ft.. No. 876.

379. Mtssea Lamk.

774. Litsaea citrata Bl.

Lachung, 9,000 ft.. No. 2583.

775. Litssea sp.

Zemu Valley, 9,500 ft.. No. 1044.

380. Lindera Thumb.

776. Lindera lieteropliylla Meissn.

Zemu Valley, 10,000 ft.. No. 2813.

LXXiV.—TM ¥BIELJSACEiE.

381. Raphne Linn.

777. Daphne eannabina Wall.

Tista Valley, 5-6,000 ft. Frequent.

778. Daphne retusa Hemsl.

Thango, 14,000 ft.. No. 2828 Ribu.

Common.

383. Edgeworthia Meissn.

779. Edgeworthia Cfardneri Meissn.

Gangtok, Tong, 5-6,000 ft. Frequent.

H
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LXXV—EL^AGl^ACEi®.

383. Elseagniis Linn.

780. Elaea^ims latifolia Linn.

Zemu Valley, 8,000 ft., No. 1017.

384. Hippoilhae Linn.

781. Hippopliae rhaiiiiioides Linn.

Llonakh, 15-16,000 ft.. Nos. 2227, 2365. Not previously recorded

from Sikkim.

783. Hippopliae salicifolia Don.

Lachen, Llonakh, 8-12,000 ft., Nos. 983, 2761. Considered by

Hooker as probably a form of the above //, rhamnoidcfi which replaces

it in the drier upper valleys of Llonakh.

LXXVI.-LOEAXTHACEAl.

385. LorailthllS Linn.

783. Loraiithus elatiis Edgew.

Zemu Valley, 8,500 ft.. No. 990.

LXXVII.—SAXTALACEJE.

386. Thesiuiii Linn.

784. Thesimii liimaleiisci Royle.

var. pachyiiiiza Hook. f.

The La, Llonakh, Giagong, 15-16,000 ft., Nos. 2173, 2462.

LXXVII!.--BAMNOPHOEACEdE.

387. Balanopliora Forst.

785. Baiaiiophora involucrata Hook, f.

Lachen and Zemu Valley, 8-9,000 ft., Nos. 1007, 2734.

LXXIX.-ElJPIIOEBIACEi®:.

388. Euphorbia Linn.

786. Euphorbia hiraalayensis Boiss.

Lachen, Zemu, Llonakh, 9,500-11,500 ft.. Nos. 1058, 1745.

787. Euphorbia sikhimeiisis Boiss.

Cheungtong to Lachen, 7-9,000 ft., No. 892.

88. Euphorbia Strachoyi Boiss

Zemu, Llonakh, 13-16,000 ft.. Nos. 1247, 1481, 1855.
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389. Sarcococca Lindl.

789, Sarcococca pruniformis Lindl.

Cheungtong, Lachen, 6-9,000 ft., No. 924.

390, Dapkniphyllum Bl.

790, Daphniphyllum himalayciise Muell.-Arg.

Lachen, Zemu, 8-9,000 ft., Nos. 980, 2828. Common.

391, AHtidcsma Linn,

791, Antidesma acuminatum Wall.

Tista Valley, 3-4,000 ft.. No. 810.

393. Macaranga Thouars.

793. Macaraiiga deiiticuiata Muell.-Arg.

Tista Valley, 3-4,000 ft., No. 807.

393. Baliospermum Bl.

793. Baliospermum corymbiferum Hook. f.

Tista Valley, 4-5,000 ft.. No. 853.

LXXX.-URTICACEJE.

394. Urtica Linn.

794. Urtica hyperborea Jacq.

Giagong and Kangralamo, 16,500 ft., No. 2459. Not previously

recorded from Sikkim. Occurs rarely but when it does is very con«

spicuous amid the surrounding dwarf vegetation on the exposed

slopes.

795. Urtica parviflora Eoxb.

Lachung, 8,000 ft.

796. Urtica dioica Linn.

Llonakh, 14,500 ft.. No. 1834. Not previously recorded from
Sikkim. As it was found in the vicinity of a ^ dok ^ or station for yaks,

it is probably an introduction from Tibet.

395. Laportea Gaud.

797. Laportea terminalis Wight.

Zemu Valley, 9,000 ft.. No. 2796.

396. Pilea Lindl.

798. Pilea approximata Clarke.

Zemu, Llonakh, 9-11,500 ft.. Nos. 1029, 1748.

H 2
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790. Pilea iiiiibrosa Wedd.

Tista Valley, 4-5,000 ft.. No. 830.

800, Pilea sp ?

Yumchho La, 15,000 ft., No. 1328. Very dwarf.

397. Lecaiithus Wedd.

801, Lecaiitims Wightii Wedd.
Zemu, 8-10,000 ft.. No. 27,97.

398. Elatostema Forst.

803,

Elatostema sikkiiiieiise Clarke.

Tong, 4,500 ft., No, 858.

803. Elatostema oWtiisuiii Willd.

Zemu Valley, 10,000 ft., No. 1066.

399.

Bcehmeria Jacq

804. Bcelimeria polystachya Wedd.

Lachung, 8-9,000 ft., No. 2826.

300. Pouzolzia Gaud.

805. Pouzolzia vimiiiea Wedd.

Tista Valley, Lachen, 3-8,000 ft.. Nos. 817, 982.

MXXI,—JPGLAX 1)ACE

301, Juglans Linn.

806. Ju^laus re^ia Linn.

Cheungtong, 6,000 ft

LSXXIS.-CiJPELIFEIliE.

303. Betula Tourn.

907. Betula utilis Bon.

Zemu Valley, 8-9,000 ft., No. 994.

303, Aluus Gsertn.

808. Aluus nepaleusis Bon.

Zemu Valley, 8-9,000 ft.

304. Corylus Linn.

809. Corylus ferox Wai^

Jiachen, Zemu, Lachung, 8-9,000 ft., Nos, 1006, 2588, 2748,
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LX\Xlll,—MU€k€EE.

305. Salil Linn.

810. Salix- viiiiiualis Linn,

var. 8iiiltliiaua ?

Zemu Valley, 9-12,000 ft., Nos. 1045, 1132, 1665. Probably

S, eriophylla of the Khasia Hills.

811, 8aMx sp. near obscura Anderss.

Lachen, 9,000 ft.. No. 2829.

813. Salix sp. near IlaltOl&iaua Anderss.

Zemu Valley, 12,000 ft., No. 1226 bis.

813. Salix Serpylluiii Anderss.

Zemu Valley, 12,000 ft., Nos. 1210, 1223.

814. Salix Liiidleyaiia Wall.

Llonakh, 12-14,000 ft., Nos. 1767, 2053.

815. Salix calyculata Hook. f.

Zemu, Llonakh, Thango, 11-14,000 ft.. Nos. 1121, 1133, 1768,

2497. Frequent.

816. Salix oreopliila Hook. f.

Naku La, Llonakh, 16,000 ft.. No. 1995.

817. Salix Tiiomsoniaiia Anderss.

Zemu Valley, 12-13,000 ft.. No. 1134.

818. Salix sp. near Titomsoniana Anderss.

Llonakh, 15,500 ft.. No. 2230.

819. Salix sp.

Llonakh, 14,500 ft.. No. 2157.

The material of Salix in the Calcutta Herbarium, is too inadequate

for accurate identification of the species.

306 Populus Linn.

830. Populiis.ciliata Wall.

Cheungtong, Lachen, 6-8,000 ft., Nos. 925, 953,

MONOCOTYLBDONES.

LXXXIY.-4IE€MIPA€11^,

307, Microstylis Nutt.

831, Microstylis Wallichii Lindl.

Tista Valley, 4,000 ft., No. 829.

833. Siicrostylis miiseifera Ridley.

Lachen, Zemu Valley, 8,000-8,500 ft., Nos. 987, 2653, 2658.
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308. Liparis Richard.'

853. Liparis perpnsilla Hook. f.

Lachen, 8,000 ft., Nos. 2646, 2665.

309, Oreorchis Lindl.

854. Oreorchis foliosa Lindl.

Lachen, Zemu, 8-11,000 ft., Nos. 1117, 2645 bis.

8^, Oreorchis micrantha Lindl.

Lachen, 8,000 ft.. No. 2645.

310. JBullbophyllum Thouars.

836, Bulhophyllum affine Lindl.

Namchi, 4,000 ft.. No. 839.

311. Cirrhopetalum Lindl.

837. Cirrhopetalum parvulum Hook. f.

Lachen, 8,000 ft.. No. 2661.

838. Cirrhopetalum caudatum King & Pantl.

Lachen, 8,000 ft.. No. 2649.

313. Eria Lindl

839, Eria graminifolia Lindl.

Lachen, 700 ft., No. 913.

830. Eria excavata Lindl.

Cheungtong, 6,000 ft.. No. 910.

831. Eriapannea Lindl.

Namchi, 4,000 ft.. No. 838.

313. 8pathoglottis Bl.

833, Spathoglottis ixioides Lindl.

Lachen, Lachung, 7,500-8,500 ft.. Nos. 938, 2666. Frequent

locally.

314. Ceratostylis Bl.

833. Ceratostylis teres Reichb. f.

Tista Valley, 3-4,000 ft.. No. 821,

315. Cryptochilus Wall.

834. Cryptochilus sanguinea Wall.

Namchi, 4,000 ft., No. 836.
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316. Calautlie Br.

835. Calanthe alisma?folia Lindl.

Tista Valley, 3,000 ft., No. 823.

836. Calautlie alpiiia Hook. f.

Lachen, Zemu, 8-10,000 ft.. Nos. 1024, 2654, 2656, 2660. Fre-

quent.

317. Luisia Gaud.

837. Luisia incoiispiciia Hook. f.

Tista Valley, 3-4,000 ft., No. 813,

318. Sarcocliilus Br.

838. Sarcocliilus suaveolcns Hook. f.

Tista Valley, 3-4,000 ft,, No. 813.

319. Cleisostoma Bl.

839. Cleisostoma ^emmatum King & Pantl.

Namchi, 4,000 ft., No. 837.

320. AnsBCtoehilus Bl.

840. Ana^etocliilus pumilus King & Pantl.

Lachen, 8,000 ft., No. 2847.

321. 8pirantlies Rich.

841. Spiraiitlies australis Lindl.

Lachen, Laehung, 7-8,000 ft., Nos. 2613, 2667.

322< Listera Br.

843. Listera tenuis Lindl.

Laehung, 8,000 ft., No. 2651.

843. Listera piuetorum Lindl.

Zemu, 11,000 ft.. No. 1118.

844. Listera Liiidleyana King & Pantl.

Laehung, 8,000 ft.. Nos. 2662, 2668.

333. Aphyllorchis Bl.

845. Apijyllorebis Pautliugii W. W Smith, sp. nov.

Ab ApJiyllorcliide alpina habitu erecto et bractea et floribus parvis,

etiamab aliis himalaicis congeneribus magna bractea statim dietinguitur.



244 TEE VEGETATION OP THE ZEMV

Rhizoma breve, radicibus multis fibrosis fasciculatis globum 3-4 cm.

diametientem fingentibus. Caulis 15-30 cm. altus’ 2-5 mm. diametiens,

parte inferiori glaber, parte superiori pubescens rubris squamis indutus,

2“—3-foliatus, Folia squamiformia subscqualia, obtusa. Racemi 10-30-

floriferi. rubro-pubescentes. Flores 5 mm. diametientee, laxe racemosi

vel interdum 2-3 approximati, cum ovario 1 cm. longi
;
bractea 5-16 mm.

longa, linearis vel lineari-oblonga, acuminata, erecta, ovarium et interdum

fiorem excedens. Sepala 3-4 mm. longa, subaequalia, oblonga, obtusa.

Fetala minora, obtusa. Lahellum variabile esse videtur, nunc ob-

iongum, sepala paullo excedens, nunc angustius, fere duplo, excedens

apice invoiuto bifido. Capsula 7-8 mm. longa, 5 mm. lata, ovoidea,

costata, areolata, seminibus squamiformibus.

Lachen and Zemu Valley, Nos. 1020, 2657. Named in honour of

the late Mr. Eob^rt Pantling, the authority on Himalayan orchids.

324. Epipactis Br.

846. Epipactis latifolia Sw.

Lachen, 8-9,000 ft.. Nos. 2648, 2650.

325. ©rcMs Linn.

845^. OrcMs Ciiiisiia Don.

Lachen, Zemu, 10-13,500 ft.. Nos. 1067, 1241, etc. Frequent.

848. ®rcMs liabeiiarioides King and Pantl.

Zemu, 11-12,000 ft.. No. 1083.

326. MermiBiuM Linn.

849. Merminiiim orbicular© Hook. f.

Zemu, 12,000 ft., No. 1594.

850. Menuiumm gracile King & Pantl.

Zemu Valley, 14,000 ft., No. 1463.

851. MerMilliulii quiuquelobum King & Pantl.

Lachen, 8,600 ft.. No. 2412.

327, Mabeuaria Willd.
852. Mabeuaria pectinata Don.

Lachung, 8-9,000 ft.. No. 2585.

853. Mabeuaria Orefeidis Hook, f

.

Zemu, Valley, 14,000 ft., No. 1464.

854. Mabeuaria AitcMsoui Eeichb. f

.

Lachen, 8,000 ft.. Nos. 2663, 26B9.

var. Josephi Hook. f.

Llonakh, 15,500 f(., No. 1882.
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855. Habeiiaria stenantlia Hook. f.

Lachen, 8,000 ft., No. 2655.

856. Habenaria densa Wall.

Lachen, 9,000 ft.. Nos. 2299, 2664.

857. Mabeiiaria fallax King & Pantl.

Lachen, 8,000 ft., Nos. 2652, 2659.

3^. SatyriuHi Swartz.

858. Satyrium nepalense Don

var. ciiiata Lindl.

CheuDgtong,- 7,000 ft., No. 2604.

339. Cypripediiiiii Linn.

859. CypripediuM elegaiis Eeichb. f.

Zemu Valley, 13,500 ft.. No. 1462

860. Cypripediimi liiuialaicum Rolfe.

Zemu Valley, 13-14,000 ft.. No. 1240.

861. Cypripediimi tibetiCMiii King.

Zemu Valley, 13,000 ft., No. 1453.

LXXXY.-mTAMimM.

330. Moscoea Smith.

863.

Eoscoea purpurea Sm.

Lachen, 7-9,000 ft.. Nos. 940, 947.

331, Cautleya Royle.

863, Cautleya lutea Royle,

Cbeungtong, 6,000 ft., No. 906.

833, MedyeMum Koenig.

864, Hedycliium deusittorum Wall.

Lachen, 8-9,000 ft. No. 2437.

865, MedycMum elliptieum Ham.

Tista Valley, 3-4,000 ft. No. 818*

866, Iledycliiuiii gracile Roxb.

Var. glauea Baker.

Lachung, 8,000 ft., No. 2580,

867, MedycMuM eocciueuM Ham.
Cheungtong, 6,000 ft., No. 2612.
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LXXXVI.-eJEM0»0R4CEiE.

333. Aletris Linn.

868. Aletris nepalensis Hook. f.

Zemu Valley, 10-« 12,000 ft., Nos. 1125, 1126. Frequent.

869. Aletris sikkimensis Hook. f.

Lachen, Zemu, Llonakh, 8-14,000 ft.. Nos. 958, 965, 1084, 2004,

Frequent.

334. Ophiopogon Ker.

870. Opliiopogon Wallieliianiis Hook. f.

Lachen, 9-11,000 ft.

871. Opliiopogon^iintermedius Don.

Zemu, 8-9,000 ft., Nos. 999, 2689.

LXXXVII.—IRIDACEA^.

335. Iris Linn.

873. Iris sp. near Clarkei Baker.

Lachung, 10,000 ft.. No. 2596. In fruit only.

LXXXVIIL—LILIACEAE.

336.—Smilax Linn.

873. Siiiilai rigida Wall.

Lachen, 8-9,000 ft.. No. 2430.

874. 8milax elegans Wall.

Lachen, 8-9,000 ft., No. 8046 Kibu.

337. Polygonatem Tourn.

875i Polygonatum Hookeri Baker.

The La, Llonakh, No. 2698/ Bibu. •

876. Polygonatum Tertieillatum All.

Zemu Valley, 9-13,000 ft.. Nos. 1038, 1202, 1454. Very common.

877. Polygonatum cirrifolium Royle.

Lachen, Zemu, 8-14,000 ft.. Nos. 974, 1346. Frequent.

338. Streptopus Mich,

878. Streptopus simplex Don.

Lachen, Zemu, 8-14,000 ft.. Nos. 978, 1051, 1448, 1597. Frequent.
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389. Sniilacina Desf,

879. Smilacina pallida Koyle.

Zemu, 12-13,000 ft., No. 1144.

880. Smilacina fusca Wall.

Zemu, 10-11,000 ft., No. 2637.

881. Smilacina oleracea H. f. & T
Laclien, Zemu, 8-11,000 ft.. Nos. 973, 2638. Very commou.

340, Theropogon Maxim.

883. Theropogon pallidus Maxim.

Lachen, Zemu, 7-9,000 ft.. Nos. 935, 957, 959.

341. Cliloropliytum Ker.

883. Cliloropliytum undulatum Wall.

Cheungtong, 6,000 ft., No. 897.

343. Allium Linn.

884. Allium Wallicliii Kunth.

Lachung, 10,000 ft.. No. 2595.

885. Allium sikfeimense Baker.

Llonakh, 14,500-15,000 ft., No. 2105.

886. Allium victorialis Linn.

Zemu, Llonakh, Thango, Giagong, 10-14,500 ft., Nos. 1082, 1242,

1688, 2480, 2547. Frequent,

var. angustifolia. Hook. f.

Thango, 13,000 ft. With the type.

887. Allium Cageanum W. W. Smith sp. nov.

Species Allio Govaniano Wall, affinis ; se'd caule rotundo, foliis

acutis, stylo Iongo prsater alia signa distincta.

Glabrum. Caulu ad 30 cm. altus, erectus, vix compressus, basi

foliatus. Bulbi anguste fusiformes, plures, caspitosi, brevi rhizomati

insidentes ;
ad bulborum apices fibrse multa erectae, ad 3 cm. long®,

libera basi excepto, non-reticulata, caulis basin laxe induentes.

Folia Bubdisticha, ad 25 cm. longa, 2-3 mm. lata, linearia, plana,

longe acuta, caulem fere aquantia. Unibella pluriflora, spharica ; spatha

scariosa, plerumque in duos lobos partita. PedicelU flore iongiores,

erecti vel exteriores deflexi. Sepala albida 5-6 mm. longa, lineari-

oblonga, acuta, interdum apiculata, demum reflexa. Filamenta subulata,

basi nec dilatata, sepalis paulo breviora, demum sepalis reflexis exserta.

Stylus longitudine staminum. Ovarium subgloboso-trigastrum, 4 mm.
diametiens, dimidio superiore pubescente, loculis 1 -» 2-seminiferis. Bernina^

2*5 mm. longa, plano-convexa.
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Upper valleys o£ Llonakh, Sikkim, 15-16,000 feet. Nos. 2130 Smith

& Cave, 2771 Ribu. Found in loose alluvium by the side of streams.

888. Allium macrantliuiii Baker.

Thang‘0, 14,000 ft., Nos. 2378, 2560.

889. Allium sp.

Llonakh, 12,000 ft., No. 1750. Not matched but in bud only.

343, LiHum Linn.

890. Liliuui gi^aiiteum Wall.

Lachen, Zemu, 8-1 1,000 ft., No. 2636. Occasional.

891. Lilium roseimi Wall.

Cheungtong, Lachen, 7-9,000 ft.. No. 3080 Ribu.

344. Fritillaria Linn.

89S. Fritillaria Straclieyi Hook. f.

Yumchho La, Zemu, Llonakh, 14-16,000 ft., Nos. 1358, 1376,

1602. A dwarf form found close to the snow.

893. Fritillaria cirrliosa Don.

Zemu, 13-14,000 ft.. No. 2635.

345. Lluydia'Salisb.

894. Lloydia serotiaa Reichb.

Throughout the Zemu and Llonakh valleys from 13-17,000 feet.

Nos. 1243, 1255, 1295, 1712, 1789.

346. TofieMia Huds,

895. TofieMia Mnialaica Baker.

Yumchho La, Zemu, 11-13,000 ft.. Nos, 1447, 1590, 2801.

347. ClintOHia Eafin.

896. Cliutoiiia aipina Kunth.

Zemu Valley, 8-15,000 ft.. Nos. 998, 1433. Frequent.

348. TrilliiiiE Linn.

897. Trillium ^ovamanum Wall.

Zemu Valley, 11,000 ft.. No. 1113.

349. Paris Linn.

898. Paris polypliylla Smith.

Cheungtong to Laohen, 6-9,000 ft., Nos, 926, 930.
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L\XXL\ -COMMELINACEtE.

350. Comineliiia Linn.

899. Cominelina sikkimeiisis Clarke.

Cheungtong, 5^000 ft., No. 2803.

XC,—JlIWACEiE.

351. Juncus Linn.

900. Juncus bufoiiius Linn.

Above Thango, No. 2876 Ribu.

901. Juncus elfusus Linn.

Zemu Valley, 8-9,000 ft.. No. 2809.

903. Juncus chrysocarpus Buch.

Zemu, Thango, 10-13,000 ft.. Nos. 1065, 1162, 1403.

903. Juncus prismatocarpus Br.

Cheungtong, 6-7,000 ft. Frequent.

904. Juncus triglumis Linn.

Zemu, U-1 5,000 ft.. No. 1366.

905. Juncus sp. near, triglumis Linn,

Thangcbung La, Zemu, 15,000 ft.^ No. 1470.

906. Juncus leucomelas Royle.

Llonakh, 14,500 ft.. No. 1911.

907. Juncus bracteatus Buch.

Zemu, 10-14,000 ft.. Nos. 1239, 2808.

908. Juncus spliacelatus Decne.

Llonakh, 14,000 ft.. No. 2071.

909. Juncus hiiiialensis Klotzsch & Garcke.

Zemu, 12-13,000 ft.. Nos. 1148, 1397.

910. Juncus sikkimensis Hook. i.

Yumchho La, Zemu, 15-16,000 ft.. Nos. 1428, 1442.

911. Juncus concinnus Don.

Zemu, 13,000 ft.. No. 2807.

913.-Juncus minimus Buch.

Zemu, 12-15,000 ft.. Nos. 1396, 1441.

913. Juncus Clarkei Buch.

Cheungtong, 6,000 ft., No. 895.
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353. Luzula D.C.

914. Luzula effusa Buch.

Lachen, Zemu, 10-11,000 ft., Nos. 1081, 2810.

Young states of this, as seen in some of our specimens, correspond

with the doubtful species of FI, Brit. Ind., Vol. VI, p. 402. This

latter, collected by Hooker and by Bantling xvas referred doubt-

fully by Buchenau to Z/. parviflora var. subcongesta.

915. Luzula campestris D.C,

Zemu, 11-13,000 ft.. Nos. 1120, 1150, 1169.

XCI.—ARACE^.

353. Arisaeiiia Mart.

916. Arisaema tortuosum Schott.

Tong, 4-5,000 ft.. No. 877.

917. Arisaema iiepeiitlioicles Mart.

Lachung, 9,000 ft.. No. 2594.

918. Arisaema consanguineum Schott,

Tong, 4-5,000 ft.. No. 878.

919. Arisaema coiiciniium Schott.

Llonakh, No. 2700 Ribu.

930, Arisaema Jacquemoiitii Bl.

Zemu, Thango, 8-12.000 ft., Nos. 1011, 1049, 2293.

354. Tjplionium Schott.

931. Typlionium diversifolium Wall.

Lachen, 8,000 ft.. No. 2848.

XCII.-MIADACE7E.

355. Triglocliin Linn.

933. Triglochiu maritimuiii Linn.

Llonakh, 14,500 ft.. No. 1854.

356, Potamogeton Linn.

933. Potamogeton javanicus Hassk. ?

Thango, 14,000 ft., No. 2515.
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XCIII—ERIOCAULACE.E.

357* Eriocaulon Linn.

924. Eriocaulon alpestre Hook. f. & T.

Lachen, 8,000 ft., No. 3064 Ribu.

925. Eriocaulon sp.

Thango, 14,000 ft., No. 2850.

XCIV.-CYRERACEiE.

358. Eleocharis R. 3r.

926. Eleocharis palustris R. Br.

Llonakh, 14,500 ft., No, 1912.

359. Bulhostylis Kunth.

927. Bulhostylis capillaris Kunth.

Lachen, Zemu, 9,000 ft., Nos. 2816, 2996 Ribu.

360, Scirpus Linn.

928. Scirpus setaceus Linn.

Zemu, 12,000 ft.. No. 2817.

929. Scirpus Caricis Retz.

Llonakh, 14-15,000 ft.. Nos. 1815, 2055, 2067.

361. Kohresia Wilkl.

930. Kohresia pygmsea Clarke.

Llonakh, 14,500 ft.. No. 1817.

931. Kohresia sp.

Zemu, 17,000 ft.. No. 1583.

362. Carex Linn.

932. Carex nuhigena D. Don.

Lachen, 7,000 ft.. No. 919.

933. Carex longipes Don.

Lachen, 9,000 ft.

934. Carex linearis Boott.

Thangchung La, Zemu, 16,000 ft.. No. 1480
935. Carex pulchra Boott.

Zemu, 9,000 ft., No. 2815.
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936. Carex munda Boott.

Zemu, 10-13,000 ft., Nos. 1080, 1685.

937. Carex alpiiia 8w.

Yumchlio La. 15,000 ft., No. 1413,

938. Carex Lelimaiiiii Drejer.

Zemu, 11,000 ft.. No. 1085.

939. Carex obseura Nees.

Zemu, 12-13,000 ft.. No. 1189.

940. Carex Moorcroftii Falc. var.

Jongsong La Valley, Llonakh, 16,500 ft.. No. 2318. Not pre-

viously recorded from Sikkim.

941. Carex iistulatio Wahl.

Zemu, Llonakh, 11-15,000 ft.. Nos. 1086, 1879, 2108, 2155. Fre-

quent.

94r3. Carex eruenta Nees.

Zemu, 14-15,000 ft.. No. 1372.

943. Carex Onitima Boott.

Zemu, 10,000 ft.. No, 1073.

944. Carex inanis Kunth.

Laohen, Zemu, 8-10,000 ft., Nos. 2814, 2825.

945. Carex sp.

Llonakh, 16,500 ft.. No. 2321.

946. Carex sp.

Llonakh, 16,000 ft., No. 1986.

XCV.—GRAMINEi®;.

363. Riscailtlius Anders.

947. Niscautlius niidipes Hack.

Zemu, 9-10,000 ft.. No. 1036.

Hieroehloa Gmel.

948. Hieroehloa Hookeri Clarke.

Zemu, 9-10,000 ft.. No. 1036.

364, Stipa Linn.

949. Stipa purpurea Griseb.

Naku La, Llonakh, 16,000 ft.. No. 2769 Rihm

Not previously recorded from Sikkim.

950. Stipa niongolica Turcz.

Llonakh, 14,700 ft., No. 2106.
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365, Oryzopsis Michx,

951. Oryzopsis sp.

Giagong, No. 2862 Ribu.

366. Plileum Linn.

953. Plileum alpinnm Linn.

Zemn, Thango, 11-13,000 ft., Nos. 1099, 1186.

367. Agrostis Linn.

953. Agrostis myriantha Hook. £.

Lachen, 8,000 ft.. No. 3012 Ribu.

954. Agrostis Ineequiglumis Griseb.

Above Lacben, 12,000 ft.

368, Calamagrostis Adans.

955. Calamagrostis emodensis Griseb.

Zemu, 11,000 ft., No. 2824.

369. Deyeuxia Clar.

956. Deyeuxia scabrescens Munro.

Zemu, 10-11,000 ft., No. 1079.

957. Deyeuxia pulchella Hook. f.

Naku La, Llonakh, 15,000 ft.. No. 2737 Ribu.

370. Deschampsia Beauv.

958. Deschampsia esBspitosa Beauv.

Zemu, Llonakh, 11-16,000 ft., Nos,1647, 1868, 2070.

371. Avena Linn.

959. Avena aspera Munro.

Zemu, Tallum Samdong, 9-11,000 ft.. Nos. 2410, 2823.

960. Avena subspicata Clairv.

Zemu, Llonakh, 13-17,000 ft.. Nos. 1385, 2107, 2236.

961. Avena llaveseens Linn.

Zemu, 10-12,000 ft.. No. 2818.

373. Danthonia D.C.

963. Danthonia cachemyriana Jaub. & Spach

Thango, 14,000 ft.. No. 2465

var. minor Hook. f.

Thango, 14,000 ft.. No. 2554.

Frequent,

Frequent.
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373. Tripo^oii Roth.

963. Tripogon filiforniis Nees.

Lachen, 8-10,000 ft.

374. Catabrosa Beauv.

964. Catabrosa sikkimensis Stapf,

Llonakh, 14,500 ft., No. 1909.

375. Era^rostis Beauv.

965. Eragrostis nigra Nees.

Lachen, 8-9,000 ft.. No. 3003 Ribu.

376. Poa Linn.

966. Poa pseudo-pratensis Hook. f.

Zemu, Llonakh, 12-16,000 ft., No. 1413.

967. Poa attenuata Trin.

Kangralamo, 16,000 ft., No. 2452.

968. Poa flexuosa Wahlb.

Zemu, Llonakh, Giagong, 11-15,000 ft.. Nos. 1412, 1960, 2169.

377. Festuca Linn.

969. Festuca valesiaca Schleich.

var. tibetica Stapf.

Naku La, Llonakh, 17,000 ft., No. 1947.

970. Festuca Cummiusii Stapf ?

Llonakh, 14,500 ft.. No. 1818.

971. Festuca polycolea Stapf.

Zemu, 11-13,000 ft.. Nos. Il08, 1229.

378. igropyroii Gjertn.

973. Agropyrou louge-aristatum Boiss.

Llonakh, 16,000 ft.. No. 2235.

GYMNOSPEEMiE.

XCVI.-GWETACE.®.

379. Ephedra Linn.

973. Ephedra Gerardiana (Wall.) Stapf.

var. sikkimensis Stapf.

Llonakh, Thango, 14-15,000 ft.. Nos. 2001, 2075, 2158, 2381.

Frequent.
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XCVIl.—CONIFERS.

380. Cupressus Linn.

974. Cupresstts funebris Endl.

Lachung, 8,000 ft.

381. Junipenis Linn.

975. Juniperus pseudo-sabiiia Fisch. & Mey.

Zemu, Llonakh, 11-16,000 ft.. Nos. 1091, 1563, 1676. Frequent.

976. Juniperus recurva Ham.

Zemu, Llonakh, 10-15,000 ft. Frequent,

var. squamata Parlat.

Llonakh, 14-16,000 ft. Frequent.

383, Podocarpus L'H^rit.

977. Podocarpus neriifolia Don.

Tista Valley, 8,000 ft.. No. 836.

383. Piiius Linn.

978. Pinus longifolia Roxb.

Tista Valley, Namchi, 3-5,000 ft. Occasional.

384. Picea Link.

979. Picea moriiidoidcs Rehder.

Zemu, 8-9,000 ft.. Nos. 1031, 3731.

385. Tsuga CaiT.

980. Tsuga Brunoniana Can-.

Zemu, 8-10,000 ft.. No. 3743.

386. Abies Juss.

981. Abies Webbiana Lindl.

Zemu, 9-13,000 ft.. No. 1391.

387. Larix Mill.

983. Larix Griffithii H. f. & T.

Lachen, Zemu, Lachung, 8-10,000 ft., Nos. 3600y 2771.
* I 2
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PTERIDOPHYTA.

XCVIII.-POLYPODIACEiE.388.

Davallia Sm.

983. S^avallia sp. near Clarkei Baker.

Tumrachen, Zemu Vallej, 12,000 ft., No. 1673.

389. Adiantum Linn.

984. Adiantum pedatum L.

Lachen, Zemu, 8-9,000 ft.. Nos. 2833, 3094 Ribu.

390. Clieilantlies Schwartz.

985. Cheilanthes fariiiosa Kaulf

.

Zemu, 9,000 ft.. No. 2842.

391. Crypto^ramme R. Br.

986. Cryptogramme crispa R. Br.

Zemu, Llonakh, 12-13,000 ft.. Nos. 1341, 1638. D’retiuatit.

392. Woodwardia Sm.

987. Woodwardia radicans Sm.
Tong, 6,000 ft.. No. 890.

393.

Athyrium Both.

988. Afliyrinm tlielypteroides Michx.
Zemu, 11-12,000 ft.. Nos. 1639, 1643.

989. Athyrium iimbriatnm Wall,
var. sphseropteroides Clarke.

Zemu Valley, 12,000 ft., No. 2844.

394,

Aspidiuiti Sw.

990. Agpidinm laclienense Hook
Llonakh, 14,500 ft.. No. 1806

991 . Aspidium ilicifolium Don.
Zemu, 10,000 ft.. No. 2841.
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395, Polystichnin Roth.

993. Polystichum Prescottiaimm (Wall).

Zemu, 12,000 ft., Nos. 1637, 1642.

var. Bakeriana.

Zemu, Thango, 13-16,000 ft., Nos. 1553, 2290. Not uncommon.

390. Lastrea PresL

993. Lastrea Filix-mas (L.)

var, cochleata (Don.)

Lachen, 8-9,000 ft.. No. 2845,

994. Lastrea Bmnoiiiana Wall.

Llonakh, 14-14,500 ft.. No. 1799.

995. Lastrea barbigera Hook.

Thango, 14,000 ft.

397. Boiiiopblebium Bl.

996. Goniophlebium Heiidersoni Atkin.

Zemu, 12,000 ft.. No. 1672.

997. Conioplilebmm amoenum (Wall.) •

Zemu, 9,000 ft.. No. 2843.

998. Goniophlebinm subamcenum Clarke.

Zemu, 10,000 ft., No. 2838.

Polypodium Linn.

9984. Polypodium rostraturn Hook.

Zemu, 12,000 ft.. No. 1636.

999. Polypodium lineare Thunb.

Zemu, 9,000 ft.. No. 2837.

1090. Polypodium malacodon Hook.

Zemu, 12,000 ft., Nos. 1586, 1644. Frequent,

var. major.

Zemu^ 10,000 ft.. No. 2839.

1001. Polypodium ebenipes Hook.

Zemu, 11,000 ft.. No. 2834.
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398. Nothochlaena R. Br.
1003.

j^othochlaena Marantae R. Br.

Zemu, 15,000 ft., No. 2835,

399. Acrosticlium Linn.

1003. Acrosticlium tricuspc Hook.

Namchi, 4,000 ft.. No. 842.

XCL\.—OSMUNDACEJ^.

400. Osmunda Linn.

1004. Osmunda Claytoniaiia Linn.

Zemu, 9-10.000 ft.. No. 2840.

C.-OPHIOGLOSSACE^..

401. Botrychium Sw.

1005. Botrychium Luuaria Sw.

Zemu, 11,000 ft., Nos. 1116, 1585.

1006. Botrychium virginianum Sw.

var. lanuginosa.

Lachen, 8,000 ft.. No. 3995 Ribu. ^

Cl.—LYCOPOBIACEiE.

403. Lycopodium Linn.

1007. Lycopodium Sclago H. f. & T. b,

Yumchho La, Naku La, Llonakh, 15-16,000 ft.. Nos. 1275, 1962.

1008. Lycopodium serratum Thunb.

Zemu, 9,000 ft., No. 2832.

1009. Lycopodium alpinum Linn.

Zemu, 12-13,000 ft.. No. 1337.

CIL—SELAGINELLACEiE.

403. Selagiiiella Spreng.

1010. Sclaginclla caulescens Spreng.

Cbeungtong to Lachen, 5-9,000 ft. Frequent.,
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ADDEIVDUM I.

Since the first pages were printed off, I have received from M.

Hamet a report on the Crassulacece submitted to him. Several new

species are distinguished as well as two additions (of previously known

species) to the flora of India. A paper by M. Hamet on these Cras^

mlacea will appear later with descriptions of the new species. Mean-

while the following list is available.

Sedum quadriddum Fall.

Zemu, Llonakh, Thango, 14-17,000 ft., Nos, 1266, 1804, 1930,

2026, 2054, etc. Very common.

Sedum liimalense Don.

Zemu, Llonakh, Giagong, 12-15,000 ft.. Nos. 1203, 1749, 2476,

2761 Ribu. Common.

Sedum bupleiiroides Wall.

Zemu, Llonakh, Thango, 11-15,000 ft., Nos. 1105, 1494, 1756,

1923, 2151, 2727, 2794 Ribu. Common.

Sedum elongatum Wall.

Zemu, Llonakh, 12,000 ft.. Nos. 1015, 1649, 1741.

Sediim roseum Stev.

Rongsa, The La, Goraphu Chu, 15-16,000 ft.. Nos. 2024, 2205,

2714 Ribu.

Sedum asiaticum D.C.

Zemu, Llonakh, 12-14,500 ft., Nos. 1621, 2726.

Seduui ti’ullipetalum H. f. & T.

Thango, 13-14,000 ft.. Nos. 2468, 2552.

SedHiii iiiulticaule Wall.

Cheungtongto Lachen, 5-8,500 ft.. Nos. 888, 2427, 2602.

Sedum Levii R. Hamet.

Naku Chu, Llonakh, 16,000 ft.. No, 1989.

Sedusii Smithi R. Hamet, sp. nov.

Llonakh, 15,000 ft.. No. 2126.

Sedum Gagei R. Hamet.

Giagong, 16,000 ft., No. 2444.

Sedum Fisclieri R. Hamet.

Naku La, Chhortenima La, 16-17,000 ft.. Nos. 1940, 2350.
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Sedum Cavei R. Hamet, sp. nov.

Yumchho La, Zemu, Llonakh, 12-14,500 ft., Nos. 1206, 1299,

2051.

Sedam Oreades R. Hamet.

Llonakh, 11,000 ft., No. 1747.

Sedum Przewalskii Maxim.

Thango, 15-16,000 ft., No. 2393. New to the flora of India.

Sedum verticillatum (H. f. & T.) R. Hamet.

Zemu, Llonakh, 9-11,000 ft.. No. 1055. Common.

Sedum filipes Hemsl.

Cheungtong, 6,000 ft., No. 900, New to the flora of India.

Sedum 4uevai R. Hamet, sp. nov.

Zemu, Llonakh, 12-14,500 ft., Nos. 1228, 1296, 1306, 1764,

1776.

ADDENDUM II.

I am much indebted to Mr. Hoffmann, of Messrs. Johnston and

Hoffmann, Calcutta, who has given me permission to reproduce two

of his photographs taken when accompanying Mr. White in 1891.

One shows very well the general aspect of the Zemu valley before the

tall trees disappear ; the other illustrates the piebald effect of the dwarf

Juniper on the rounded hillocks in Llonakh.

CORRIGENDA.

Rage 142, line 16 from base, supply the word Sir at the beginning

of the line.

Page 16, line 6, for 4-900 read 4-9,000.

Page 180. Arenaria Littledalei Hemsl. has been made - the type

of a new genus GOoringia Williams. It is figured in Hook. leones. Tab.

2944 (1911). Arenaria tliangoensis is not included in this new genus.

Page 199. Casearia sp. I have incorrectly referred this fruiting

specimen to Casearia. It ou^^^ht to be Stachyurus himalaicus H. f. & T.



SOME ADDITIONS TO THE FLORA OF THE EASTERN
HIMALAYA.

By W. W, Smith.

Most of the plants referred to in the following pages formed part

of a collection made in May-June 1905 by J. C, White, Esq., C.I.E.,

at that time Political Officer in Sikkim, during a tour along the borders

of Tibet and Bhutan wherein was included a visit to Pari and Punakha.

This collection he generously handed over to the Herbarium of the Royal

Botanic Garden, Sibpur
;
and he supplemented it by a further collection

made in 1906-07 in Eastern Bhutan.

Of the flora of Bhutan very little is known, and these collections

are consequently of considerable interest. The flora of the western side

of Bhutan probably bears a close resemblance to the adjoining parts

of Sikkim and Chumbi
; and these collections support the view. At the

same time many new species are to be got in this western portion and

further east, Bhutan will no doubt eventually give a rich yield especially

of alpine forms.

The present collections contain several new species and also plants

which have not come to light for over 50 years—plants collected by

Griffith and by Booth, who are the chief and almost the only botanists

who have ever been in the Bhutan Highlands. In the genus Primula

besides the resurrection of Primula mollis Booth, two new species have

come to light, a description of which is given below.

I have included some new species from Sikkim.

OllDETl—RANUNCtJLACII.E.

Calathodes paliuata H.f. & T.

Lrngji, Bhutan, 7,500 ft*. No. 45 White !

Rare in Sikkim. An addition to the flora of Bhutan.
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Order—CilUCIFER.f:.

Eutreiiia liimalaicum H, £. & T.

No. 243 White !

An addition to the flora of Chumbi.

Erysimum lonoisiiiquuiii H. f. & T.

Byagha, No. 177 White!

An addition to the flora of Bhutan.

Lepidium ruderale Linn.

Bongdong, Bhutan ; White !

An addition to the flora of Bhutan.

Order—BlIRSERACE'iE.

Claru^a CJamblei King, nomen tantum in Herb. Horti Bot.

Calcuttensis, sp. nov.

Species Garuga pinnaia Boxb. aflinis
;

paniculis longis gracilibus,

floribus minoribus, filamentis ovarioque glabris, fructu multo minore

statim distincfia.

Arbor magna ;
descriptio abest. Apex ramorum ut in G. pinnata

sed glabrior ;
foliorum insertiones et cicatrices et caulis medulla

persimiles. Folia 30-4b cm. longa, alterna, exstipulata, imparipinnata,

ramulorum apices versus conferta, adulta saltern cum rhachide tereti

glaberrima, juniora non visa ; ssepius 6-8-juga, 6-15 cm. longa,

3’ 5-5 cm. lata, stipellis nullis, subsessilia vel brevissime petiolulata

(2-3 mm.), ovato-oblonga, anguste acuminata, basi paululum cordata

vel obtusa, margine crenato-serrata, membranacea, nervis lateralibus±20

paribus prominentibus. Fanicula novellorum ramulorum apices

versus confertse, 20-30 cm. longre, in fructu ad 40 cm., racemose-

ramosee, ramulis extremis cjmosis; panicul® dimidium inferius nudum,

glabrum, superius tomentosum, bracteolis 5-10 mm. longis lanceolatis

sessilibus serius deciduis. Fedicellce 2-3 mm. longae. Calycis 2 mm.

longi extus tomentelli vel puberuli tubus intus glaberrimus, 10-crenatus
;

lobi quinque triangulares, tubum subaequantes, intus glabri. Petala 5,
^

3 mm. longa, ovata, patenti-recurva, extus tomentella, intus glabra.
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Stamina 10, ad disci marginem inserta ;
filamenta episepalia epipetalibus

longiora, subulata, glabra, petalorum dimidium superantia. Ovarium

1 mm. longum, 5-loculare, glabrum vel minute-pubescens, stylo robusto

glabro 2 mm. longo, stigmate oapitato 5-lobo. Frucfus 5 mm.

diametiens, drupa, pyrenis seepius 1-2 subglobosis lignosis, testa Crustacea.

Sikkim Himalaya at an elevation of 1,500-5,000 ft. This species

of Garuga seems to have been collected first in Sikkim by the late Sir

George King in 1875, (No. 2385 King! 1,500 ft., without precise

locality). On the sheet is written in his handwriting ? Garuga but

not pinnata; get flowers. The next record is that of Mr. J. S.

Gamble—Ghumbati, 2,500 ft.. No. 600 ! Then Dungboo, King^s native

collector, supplied specimens from Kyang Jhora 2,000 ft., marked Big

tree, 50 ft., fruit ;
Dungboo says flowers in March without leaves.’’^

All these are in mature fruit only and no flowers evidently had been

secured, when some years later specimens were sent to Kew for

comparison with the material there. These were returned with the

following note by Dr. Stapf attached to Gamble No.^ 600. 1 think

this is a new species of Garuga, It differs from G. pinnata in the

long slender panicles, in the small fruit which is supported by the

persistent calyx, the tube of which is much shorter than in G. pinnata.

We have exactly the same plant from the Nilgherries {Gardener') and

Hb, Wight 398-2 ; and possibly also Wall, H. 1-8485 D. belongs to it

(in flower only

On examining the specimens of Garuga in the Calcutta Herbarium

I find one Nilgherry sheet—no collector's name or number—which has

the long panicles and small fruits of the Sikkim plant. There are

unfortunately no flowers. Our Wallichian sheet 8485 is F. and is an

undoubted Garuga pinnata Roxb. collected according to the Catalogue

in the Calcutta Botanic Garden. 8485 D. according to the same

Catalogue is a mixture of Hardwar and Sylhet specimens. Evidently

no flowering specimens were secured by Sir George King and the

species remained unpublished. This year the native collectors of the

Lloyd Botanic Garden, Darjeeling, have brought in (under No. 4169

Kafi !) flow^ering specimens of a tall, tree collected near Sittong in the

month of April at 5,000 ft. which in leaf and inflorescence are identical

with Gamble No. 600. The flower is that of Garuga but very distinct

from that of Garuga pinnata. In the absence of flowers it is diflScult

to say whether the Nilgherry and certain small fruited Javan specimens

are conspecific. I think it better meanwhile to regard the distribution
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of the species as Sikkim. In the flowering specimens now available the

leaflets are dropping, so that Dungboo^s statement that at flowering

time the tree is more or less bare is probably correct.

Ordee—CELASTEACEflE.

Euonymus tibeticus W. W. Smith, sp. nov.

JEuonymo grandifloro Wall, affinis pedunculis trifloris, floribus tetra-

meris ;
sed foliis minoribus lanceolatis statim distincta.

Arboris descriptio deest. Rami virides, glaberrimi, tetragoni.

Folia usque ad 3 l^m. longa, ad 7 mm. lata, opposita, longe-lanceolata,

subobtusa, basi cuneata, ad 3 mm. petiolata, obscure crenulata, nervis

obscuris. Fedunculi 1-1 *5 cm. longi, aggregati, plerumque 2«3-flori,

pedicellls 5-6 mm. longis. Calyx 4-fidus, 2 mm. longus, lobis ovatis

obtusis patentibus. Petala 4, 2 mm. longa, suborbicularia, subintegra

Stamina 4, supra discum inserta. Discus carnosus, amplus, margine

undulatus. Ovarium, cum disco confluens, 4-loculare
;
stylus brevis, stig-

mate 4-lobo; ovula in loculo 2; hnctus immajtums ei F. grandi/lori

similis, globosus, 4-angulatus, glaber.

Lhakhang, Tibet, at an elevation of 11,500 feet, No, 87 White !

Order

—

EOSACEJE.

Speiiceria ramalana Trimen,

Among the Bhutan specimens is a species of Spencerict which I am

unable to separate specifically from the Chinese plant. The Bhutan

plant is shorter, has smaller leaves and flowers than the single type of

S. ramalana in the Calcutta Herbarium, but there is no great distinction

except perhaps in the number of stamens, which is about one-half of

what are present in the described type which has thirty. The small

size of the flower may quite well account for this. The Bhutan speci-

men on comparison with the types at Kew is taken to be very near, if

not actually, S. ramalana. This monotypic genus has been recorded

previously only from China. {Gillj Delavay No. 214, Pratt Nos. 588,

701, Sonliel:i^o^» 658, 894, Potanin, Hosie,) and is an interesting addition

to the flora of the Indian area. The plant was collected near Dong-La

,

Eastern Bhutan.
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Cydoliia catJiayeasis Hemsl.

Near Bongthaiig(?) No. 159 White !

An addition to the Flora of Bhutan. It appears to be variable ia

the degree of ferruginous pubescence on the leaves, and in the size of

the fruit. Even the mature leaves in this specimen retain a thick cover-

ing of ferruginous tomentum.

Pirns jblintaaica W. W. Smith, sp. nov.

Species sectionis Aria, inter himalaicas Piro vesHta affinis ; foliis

parvis trilobis, inter alia signa statim distincta.

Arboris descriptio deest. Cautis primo dense pubescens, deiadeglab-

rescens. Folia petiolata
;
petiolus 1-1 *5 cm. longus, pubescens ; lamina

2*5—4*5 cm. longa, 2-3 cm. lata, triloba ad medium, lobis ovatis vel

ellipticis acutiusculis serratis, supra paucis sparsis capillis, infra rugo-

sula, venulis plus minus pubescentibus, basi cuneata, stipulis 5-10 mm.

longis lanceolatis plus minus persistentibus instracta. Moreis 4-8, in

ramulis lateralibus corymbosi, fere fasciculati
;
pedicelU ad 2 cm. longi,

tomentosi. Calycis tomentosi tubus 3 mm. longus, urceolatos
; lobi

quinque ad 3 mm. longi, triangulares, obtusi, reflexi. Petala 7-8 mm-
longa, orbicularia, intra albu-lauata. Stamina 1.5 vel plura.

basi lanati ; ovarium 5-loculare
;
fructu^s immaturus.

Tibet and Bhutan Himalaya, near Lhakhang Gumpa, While! The
structure- of the flower makes this an ally of Firus resfita Wall

; the

leaves are entirely different.

Order—SAXIFRAClACli®.

Eibes drossalaria Linn.

Lhakhang valley, 11,500 feet, No. 70 White!

An addition to the Flora of Tibet.

Saxifraga Gageaiia W. W. Smith, sp. nov.

Species ad sectionem spectans; habitu, foliis, capsula

subvesiculosa affinis
j sed floribus rubris, ovario pianissimo facile dis-

tincta.

Radix repens, gracilis, CauUs ad 8 cm. longus, flexuosus, saepius

solitarius, Saxifraga micrantha cauli depauperatae similis, subglaber
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paucis sparsis capillis albis. lolia radicalia 2-4
;
lamina *5-3 cm. longa,

petiolo ad 2 cm. longo fragili, minora spathulata Integra^ majora ovata

grosse dentata fere lobata
; folia caulina 1-2, 1-2 cm. longa, 1-2 cm.

lata, late ovata, interdum latiora quam longa, sessilia, grosse dentata,

fere glabra paucis albis capillis, Saxifraga pallidoi more carnosula.

Pedicelli 8-15 mm. longi. Flores 1-3, terminales et axillares; interdum

subflore terminall alter parvula bractea lanceolata. Torus latus. Sepala

5, patentia, 5 mm. longa, viridia, ovario paulum adnata, lobis 3 mm.

longis 2 mm. latis ovato-oblongis obtusis glabris. Fetala 3*5-1 mm.

longa, patentia, calycem paulum excedentia, lobis obovatis integris

vel subeinarginatis rubris. Stamina 10, dimidium corollse sequantia,

filamentis purpureis. Ovarium disciforme, 1 mm. altum, diametro

5 mm. X 4 mm., carpellis margine subtrilobatis vesiculosis viridibus

;

styli ad 1 mm. longi, saepius minores, virides, apice purpureo,

paralleli, interdum adpressi sed usque ad basin distinct!. Semina non

visa.

Chola Range, East Sikkim at 14-15,000 ft.. Nos. 3809, 3989,

Smith ! A species very distinct from all the other Himalayan saxifrages

and remarkable for its disc-like ovary.

Order— UMBELLI FER^E.

Pimpinella radiata W. W. Smith, sp. nov.

Glabra. Folia pinnata vel bipinnata, segrnentis omnium foliorum

ovatis vel ovatis-lanceolatis acutis serratis. Fedunculi in fructu ad 3

cm longi, rigidi, circumradiati, pedicellis brevissimis 1 mm. longis vel

interdum nullis. Fructus ovatus. 'Pimpinella Rookeri valde affihis

est.

Sikkim Himalaya at Yeumtong, 11,000 feet, No. ^Qammiel

and Sebu Valley, 13,000 feet, Gammie !

The three species

—

Pimpinella Rookeri Clarke, P. ienera Benth. and

P radiata sp. nov—form a natural group among the Himalayan Pimpi-

nellas The most striking common feature is the frequency of exces-

sively elongate tails to the petals. This is not uniformly present, as

Clarke points out (FI. Brit. India Vol. II, p. 686) in the case of P. Rookeri

and P tenera nor in P. radiata as I have myself noted. P. radiata is

closely allied to P. Rookeri and is distinguished by the peculiar

character of the umbel which, when the fruit is mature, shows a circum*
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radiate arrangement of rigid peduncles terminated by 1-3 almost sessile

clustered fruits which are somewhat longer than broad. Lower leaves

are not whitened beneath ; nor are the upper leaves reduced to linear

segments, as in P. Ilookeri.

Another plant occurring both in the Sikkim and Bhutan Himalaya

presents a very different appearance to Pinqnnella Hooketi but is I

believe referable to that species. In this variety all the leaves have the

segments very long narrow-linear. The characters of flower and fruit

are quite according to type. I have found the plant in the field mixed

with true P. Ilookeri and I have no doubt it is merely a variety. I

have named it P. Hookeri Benth. var. graijiinifolia (var. nov.) Bhutan

Himalaya at Pun-ka-bee-see-moo No. 217 Dungboo ! Sikkim

Himalaya at Yakcha, Lachung Valley, 10,000 ft., No. 2714? Smith and

Cave! Zemu Valley, 9-10,000 ft., and Cave! also Gammie

!

and King^s Coll ! without definite locality.

Order—HI- eiACE.I::.

IJiicaiia Hiacrophylia Wall.

At Rungbee, l,G()IM’t., No. Smith ! an addition to the Flora

of Sikkim. Distribution—North Bengal, Bhutan, Assam, Burma.

Order—C'OMTOS rr.E.

Seiifcio ariiieoides Wall.

Above Lachen, 12,000 f( ., No. 3018 littm !

An addition to the Flora of Sikkim. A Central and Western

Himalayan plant, not previously recorded from the Eastern Himalayas

and apparently very rare there.

Order—CAMPA i^X^LACE.E.

Cyaiiantlius Hookeri Clarke

This species was originally described from specimens in ripe fruit

only, collected by Sir Joseph Hooker in East Nepal. More material is

.now to hand including flowering specimens from Sikkim, Tibet and

Chumbi. The corolla is very small for the genus, up to 7 mm.—only

half that of its nearest ally, C. injlatus H. f. & T.,—narrow tubular,
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slightly exceeding the calyx, light blue in colour. A further point of

distinction is its tetramery. In all the Tibet and Chumbi specimens

dissected, the calyx and corolla were four-lobed ; in the fruiting Sikkim

specimens the ovary is usually four-valved, and the calyx with four large

lobes and a small one. Its distribution is about as extensive as is known

for any Wallanchoon, Nepal, 13,000 ft,., Kup-

Chee, Chumbi, No. 182 King^s Collector ! Sikkim, 13,000 ft., Pantling /

Sebu Valley, Sikkim, 15,500 ft.. No. 1155 Gammie

!

Numa, Tibet,

Stewart ! Phembu La, 10 miles N. of Llasa, Walton !

var. hispidus Franch. Nepal, No. 175 Scully ! Tongolo, Eastern

Tibet, No. 672 Soulie ! West Szechuen, China, No. 454 Pratt !

Order—VACCIMIACEiE.

Pentapterygium sihkimense W. W. Smith, sp. nov.

Species Pentapterygio serpenti Klotzsch, affinis; sed foliis late

ellipticis et floribus pai-vis facile distinguitur.

Prutex epiphyticus ; habitus P. serpentis. Caulis vagans, ramosus,

pendulus vel serpens, strigoso-hispidus, laxe foliosus. Folia subsessilia,

2-3 cm. longa, 1’5 cm. lata, elliptica, apice rotundatavel obtusa, mucrone

brevi, basi obtuso-cuneata, subintegra, apice serrulata, nervis 8-10

paribus supra dare reticulatis. Flores parvi, solitarii vel 2-3 fascicu-

lati
;
pedicelli 5 mm. longi, glandulo-pubescentes. Calyx 5 mm. longus,

ad medium fissus, turbinato-globosus, 5-pterus, subglaber, lobis acutis

triangularibus persistentibus. Corolla 1 cm. longa, tubulosa, 5-gona^

ad sextam partem lobata, glabra, rubra
; lobi sublineares, acuti. Stamina

10, inclusa, corollse tubo fere sequilonga, filamentis brevissimis liberis
;

antherse cohserentes, loculis muticis in tubulos tenuissimos strictos

loculis paulo longiores rimis elongatis dehiscentes productis. Ovarium

5-loculare, stylo filiformi, stigmate truncatulo. Fructus immaturus

carnosus ad 7 mm. longus.

Sikkim:—Lachung Valley, 7,500 ft.. No. 1216, Gammie I Tonglo,

7,500 ft., Rogers !

Order

—

PRIMULACEiEt

Primula Whitei W. W. Smith, sp. nov.

Hsec species ad Petiolares Pax, sine dubio pertinet; verisimiliter

affiois Primulcc odontocalyci (Franch.) Pax, ex China centrali ((juss
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species Herbariis Kewensi et Calcuttensi deficitur) sed foliis exterioribus

squamis reductis et farinosis, scapo brevi, lobis calycis oblongis satis

distincta est.

Glabra, farinosa. Folia interiora ±10, tenuiter membranacea, in

petiolnm mediocrem alatum attgnuata, ad 7 cm. longa, ad 2 cm. lata,

elliptica, ambitu obtusa, basin versus cuneata, leviter eroso-denticulata

;

folia exteriora ± 20, ad 2*5 cm. x 1*5 cm., squamiformi-reducta,

coriacea et intus valde
.
farinosa, arete compacta. Scapus brevis, 15-2

cm. longus, flores 5-10 gerens. BractetB 6-10, ad 1*5 cm. longse, lineares

Flores longiuscule pedicellati
;

pedioelli ad 4» cm, longi, quam folia

breviores. Calyx ad 8 mm. longus, tubulosus, Frimula petiolaris calyce

robustior, coriaceus, ad medium fissus ; lojbi oblongi, obtusi, ad 3 mm.
lati, paulum divergentes, apice 3-5-dentati. Corollce probabiliter

purpurea tubus calycem ad 4 mm auperans, ad 12 mm. longus, infundi-

buliformis, ore annulatus ; limbus 2-2*25 cm. diametiens ; lobi obcor-

dati, paulum dentati. Capsula tubo calycis dilatato inclusa ; seminibus

immaturis.

Pele-la, Bhutan, at an elevation of 10,100 feet. 122 White!

Primola Jonardnni W. W. Smith, sp. nov.

Ab omnibus indicia Primulis foliis bracteisque facile distincta.

Ad Farinosas Pax, est afRnitas.

Parvula, glabra, farinosa. Rhizoma robustum, ad 3 cm. persistens,

vetustis foliis in apice vestitum, ramos emittens. Folia parva 8-12

mm, longa, 4-5 mm. lata, petiolata, ovata, obtusa, Integra, subtus

farinosa, coriacea, etiam matura revoluta ; cutis rugosa laxissima

translucida
;
petiolus arete distinctus, ad 5 mm. longus, alatus. Scapus

ad 5 mm. longus, fructu duplo porrectus, pubescens. Bracfea 2-3, ad

5 mm. long®, ad 4 mm. lat®, irregulariter scutiformes, intus farinos®,

calycem ad medium velantes. Calyx 3-4 mm. fere ad imum in lobos

ellipticos fissus, pubescens. Corollce purpure® ttibus calycem vix

superans vel ®qua,ns, breviter infundibuliformis ;
limbus 5-9 mm.

diametiens
; lobi obcordati, emarginati. Capsula globosa calycem baud

excedens
; senjina non visa.

Bod La, Bhutan, at an altitude of 14,000 feet No. 69 White

!

Named after Babu Jonardun Nusker who has worked with enthusiasm

in the Calcutta Herbarium for forty years and has acquired an extensive

knowledge of the Indian Flora.

K



270 ADDITIONS TO THE FLORA

Order—LOGANIACEJS.

Biiddleia tibetica W. W. Smith, sp. nov.

Ab aliis himalaicis Buddleiis adhuc cognitis foliis parvis tomen-

tosis distinguitur.

Caulis fruticosus, infra rotuiidatus, glaber, cortice cinereo, supra

quadrangularis fulvo tomento indutus, multis delapsorum foliorum

basibus approximatis valde nodosus. Folia 4 cm. longa, 3 cm. lata,

opposita, ovata, basi breviter hastata, crenata, subacuta, dense utrinque

tomento fulvo velutino obtecta, nervis 5-6 paribus infra perspicuis.

Flores in cymas densissiraas terminates fere globosas 5-7 cm. longas

3»5 cm. latas. Calyx 5 mm. longus, 2 mm. latus, dense fulvo-tomen-

tosus, quatuor dentibus 5 mm. longis subaoutis. Corolla 1 cm. longa,

fere glabra, tubo 1 mm. lato calycem duplo excedente, lobis brevibus

rotundatis. Stamina quatuor in medio tuboinserta. Ovarium ovoideum,

hirsutum, minimum, immaturum.

At an elevation of 11,000 ft. on the Tibetan -side of the Himalayas

in the Lhakhang valley, to the north of Bhutan, No. 72 White !

Order—S€BOPHUIi.4 RIACE^.

Calorlmbdos EnmciBiaBa Benth.

Between Cheungtong and Lachung, Sikkim, 6,000 ft.. No. 2858

Smith and Gave ! An addition to the Flora of Sikkim. An interesting

find as the plant is recorded only from Gossain Than, Nepal, and that

onl}!" once by Wallich, and from China, at the foot of Thangshan, near

Tali, Helavay No. 3161 {vide Hook. Ic. Plant, fig. 2669.)

Order—

TricliodesHia calycosuM Coll et Hemsi.

An addition to the Flora of Sikkim. Originally described in 1889

by Collett and Hemsley in their ^'Plants fi’om Upper Burma and the

Shan States.”^^ It was found much earlier in the Darjeeling District

by Mr. J. S. Gamble in 1879, No. 7544! by Mr. G. A. Gammie in

1886 ! but remained undescribed until the Shan State specimen was

obtained. It is at the present time not an uncommon! plant among the

specimens sent in by thA Lloyd Botanic Garden seed*collectors.
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Ordek—.ARISTOLOCHiACEJE.

Asaruin liimalaicum H. f. & T. var. bliutaiiica W. W. Smith,

var. nov.

Folia, petioli, pedunculi capillis longis multicellularibus induti.

Folia irregulariter cordata sinu lato.

Byagha, Bhutan No. 16G IFhite ! Not quite matched among* the

types of Amrnm himalaiaim in Kew and in Calcutta Herbaria ; but not

1 think specifically distinct.

Order—0R(1HIDACE;E.

Aerides Greeiiii W. W. Smith, sp. nov.

Species A. cylindrico Lindl. (non Hook.) affinis, sed flore parvo

2 cm. diametiente distinguitur.

Caulis ad 20 cm. Folia 6-10 cm. longa, 30 mm. lata, carnosa,

teretia. Flos in brevissimo pedunculo solitarius
;

sepalum dorsale vix

longius quam latum, rotundatum
; petala subsimilia angustiora

;

lahellum sepalis brevius, ad imum gynostemii adnatum, Vundanm more

dorsatum
;
pollinia subglobosa bifida.

An Aerides with slender ridged stem ;
the leaves with a groove

above, taper slightly to a somewhat pointed apex. The peduncle extra-

axillary, 80 mm., suberect, clothed with a few short brown scale-bracts.

The dorsal sepal with a slight notch at the apex
;
the lateral pair more

elongated, with undulating margin, apex thickened and coming to an

obtuse point, more distinctly streak(!*d with purple than the dorsal.

Petals widespread, somewhat more irregular and less rounded than the

dorsal sepal. The lip with large obliquely oblong side lobes, the apical lobe

fleshy with ridges down the centre. The general colour is creamy white

with purple markings
;
the lip is spotted with deep' purple on the under

side and bright yellow spots above j spur purple. This new species of

Aerides was brought from Bhutan by native collectors and flowered in

the conservatory of Mr. H. F. Green of the Government Cinchona

plantation, Munsong, Darjeeling. It was shewn to Mr. R. Pantling,

the authority on- Himalayan orchids, and he recognised it as distinct

from anything previously recorded from the East Himalaya. To him

and to Mr. R. A. Rolfe of Kew I am indebted for allocating the plant

to its correct place next to Aerides cylindricinn Lindl. (non Hook).

When I saw it, one flower only had appeared and this I dissected,

K 2
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figured and described at the time. Drawings of the plant are now in

the Kew and Calcutta Herbaria.

Order-—SClTAMil^EJ;,

Medyeliiuiii Greeiiii W. W. Smith, sp. nov.

A Speciebus omnibus himalaicis Gandasidii sectionis rubris fioribus

facile distinguitur.

Caulis 60-180 cm. Folia 20-25 cm. longa, 5 cm, lata, oblonga,

acuminata, subtus paulum pubescentia. Spica ad 12 cm., densiflora.

Bractem 5-7 cm. longae, 3-4 cm. latae, ovatss, acutae, imbricatse, floribus

2-

3. Galyx ad 4*5 cm. longus, tubalosus/ tridentato pilosulo apice, ad

basin panels argenteis pills indutus. Corolla tubus 4-1*5 cm. longus ;

lobi prselongi, lineares, ad 4 cm. longi, apice subspathulato. Staminodia

3-

4 cm. longa, iinearia, rubra
\
stamen 8-4 cm, longum, filamento rubro \

lahetlnm 3*5-4 cm. longum, 3-4 cm. latum, breviter bifidum, rubrum.

Ovarium supra hirsutulum duabus epigynis glandulis. Semina matura

non visa. Typi tabulaeque in Herb. Kew. et. Herb. Calc, conservati.

Low hills in Western Bhutan. The plant was brought to Sikkim

by native collectors and flowered in cultivation at the residence of

Mr. H. F. Green who was the first to observe that it differed from any

known Sikkim form. The lip is dark red while the linear lobes of the

corolla are much lighter. The plant is now in cultivation in the Royal

Botanic Garden, Calcutta and it is hoped that it will shortly he

introduced to European gardens. It forms bulbils very freely.



SOME ADDITIONS TO THE FLORA OF BURMA

By W. JF, Smite

The following 17 plants, 11 of which are now diagnosed for the first

time are additions to the known flora of Burma detected at various times

in determining collections from several sources.

Maaglietia Hookeri Cubitt et Smith, sp. nov.

Species ManglieticB imigni et M. Caveana affinis i foliis longioribus

angustioribus, fructibus fere globosis, carpellorum dorso Icevi nec lenti-

cellato, sinu traverse longo angusto distinguenda est. Proxima est

Manglietia insignis var. angnstifolia ex montibus Khasianis et Assam,

cujus flos fructusque ignoti.

Arbor magna ; innovationes cinereo-pubescentes. Folia coriacea,

lanceolata vel oblongo-lanceolata vel elliptica, acuta vel breviter acumi-

nata, basi cuneata, glabra, utrinque nitentia, nervis 20-28 paribus, 20-30

cm. longa, 6-8 cm. lata
j

petioli 2-3 cm. longi glabri. Flores solitarii

10 cm. diametientes
;
gemmae cylindrico-ovoidese, 5-6 cm. longae

;

bractea spathacea glabra. Sepala tria oblonga obtusa. Fetala 8-9 alba.

Fructus ovoideus, fere globosus, 7 cm. l^ngus, 6 cm. latus ; carpella 1-4-

seminifera; semina 10-11 mm. X 5-6 mm.

Sinlum and other stations in the Bhamo division of Upper Burma

at an elevation of 5-6,000 ft.. Nos. 20, 302^, 327, Cubiti I Mogok,

Burma 4,000 ft., No. 814 Rodger !

A tall evergreen tree with narrow conical crown
;

yields valuable

timber which is much prized by the Kachins of Upper Burma. The

wood is used for house-posts and is said to be very durable. The Kachin

name is Magri-lakung. Its nearest ally is apparently Manglietia

insignis H. f. & T. var. angustifolia from Assam and the Khasia hills ;

but as no flower or fruit of the latter has ever been secured, it is im-

possible to say anything definite about that variety. The leaves of

M. Hooheri are very coriaceous, shining on both upper and lower

surfaces, the lower being somewhat paler, both showing minute but
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very distinct reticulations; the neiTes in 20-28 pairs, not much more

prominent than the secondary nerves. The flowers are solitary and

terminal, when fully opened 10 cm. in diameter ;
sepals greenish below,

cream-coloured above ; the petals white, the outer larger than the sepals ;

the column of ovaries exceeds the stamens. The ripe fruit is almost

globose, rounded at the apex and very stout ;
in shape and size very

like that of Anona squamosa ;
the individual carpels are much compressed

laterally ; external surface diamond-shaped ;
short blunt beaks ;

external

measurement 2 cm. x 2 cm. taken from mesial carpels ;
dehiscing dorsally ;

the line of dehiscence is marked at a very early stage
,
(long before

maturity) by a deep but narrow sinus extending the whole length of

the carpel
;
nothing, of this kind is seen in the fruits of its two nearest

allies ; the dorsal kurface of the carpel is smooth and shows none of the

lenticular markings of M, insignis and M. Caveana. The number of

seeds in each carpel is variable, sometimes one, more fre'^uently two

or three, occasionally four ;
ovules on an average six. The chief dis-

tinction between this species and its congeners lies in the fruit which

dijffers in size and shape and in the form of the in dividual carpels.

I

Order—-ANOX ACEdE,

Melodoruiii minuticalyx MacGregor et Smith, sp. nov.

Species Melodoro verrucoso H. f. & T. affinis
;
sed floribus fasci-

culatis, calyce minutiore distinguenda.

Frutex scandens
;
rami juniores minute rufo-tomentosi, mox glabres-

centes, ienticellati. Folia usque ad 15 cm. longa, ad 6 cm. lata,

coriacea, oblonga, acuta, vix vel breviter acuminata, basi rotundata,

1-1*5 cm, petiolata
;
lamina supra minute reticulata, glabra, costa rufo-

pul)escente excepta, infra minute molliterque tomentosa, nervis 14-18

paribus.' Flores 1*2 cm. longi (gemmae pyramidales), 4-12 aggregati

;

ramulus contractus, 3-4 mm. longus, folio-oppositus vel non, (flores

terminales non vidi ) ;
pedicelli 1*5-2 cm. longi, minute tomentosi, 1-2

bracteolis 1 mm. longis ovatis prope basin instructi. Sepala 2-3 mm.

longa, ovata, triangularia, basi connata. Fetala exteriora 1*2 cm. longa,

flava, suaveolentia, coriacea, ovato-lanceolata, extus minute rufo-tomen-

tosa, intus pubescentia
;
petala interiora (‘xtus pubescentia, intus glabra.

Stamina multa, brevia. Ovaria ± 10, sericea, stigmate glabro. Fructus

ignotus.
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West of Keng-Tung, Southern Shan States, Burma, at an elevation

of 5,000 ft. No. 1294 MacGregor I Poneshee, Yunnan, China,

Anderson ! The latter sheet was collected in 1868 and matches the

Shan Statens specimen exactly. It was placed in the Calcutta Herbarium

as M, verrucosum ? and is probably the one referred to in King^s

Anonaceae, (Ann. Bot. Card. Calc. Vol. IV. p. 135) where Yunnan is

given as a locality for M. verrucosum.

Ordee«~TER]^STRCEMIACEJ5.

Sladenia celastrifolia Kurz.

Taunggyi, S’ Shan States, 4,700 ft., Nos. 223, 246, Watsom

Distribution—China.

Order

—

SAPINDACEiE.

• Faraiiepkelium iiystrix W. W. Smith, sp. nov.

Species FaranepTielio macrophjllo King affinis, longis angustis

foliolis integris statim distincta j frnctus eehinatus.

Arbor magna. Folia imparipinnata, alterna, exstipulata ; rhachis

20-30 cm. longus
;
foliola opposita, 9-11, 25-10 cm. longa, 9-12 cm.

lata, lanceolata vel oblongo-lanceolata, breviter acuminata, integra,

glabra, utrinque lucidula, ad 1 cm. petiolulata, nervis 15-18 paribus

subtus eminentibus
;

petiolus petiolulique ad basin tumidi. Paniculoi

ramos3e, e trunco nascentes, fasciculatse, pubescentes. Flores 1-2 mm.

pedicellati, polygami. Calyx 3 mm. diametiens, 'tomentosellus, in

quinque lobos ovatos partitus. Petala 5, sepalis minora, sequalia, parva,

tomentosella, scutiformibus squamis instructa. Discus patelliformis,

membranaeeus, integer. Stamina 6-8, filamentis subulatis glabris

brevibus ;
antherje ovoidese, basifixae, extrorsum dehiscentes. Ovarium

rubro-pilosum ;
fructus lignosus, grosse echinatus, imperfecte 3-locularis

ad 2 cm. diametiens ; semen unum.

Shweli River Valley, Ruby Mines Division, Burma, No. 4 Dodger !

At an elevation of 1,000 ft. Bhamo Forest Division, No. 638 Cubitt !

Myitkyina, Burma, 1,000-1,500 feet. No. 5177 Lace! Also leaf speci-

mens collected by Anderson in 1875 marked Yunnan Expedition,

possibly of Burmese origin. Our herbarium material is scanty and

further observations are desirable regarding size of tree, character of the

wood, structure and variation in the flower. The tree flawers in April,
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Order- SIMARUBA CEJS.

Irvin(^ia Oliveri Pierre.

Thaton District, Burma, Lace Nos. 4B35 ! 4836 ! An import-

ant timber tree of great height. Burmese name is Thaung thayet.

It is found frequently in Cochin China. Incomplete specimens from

the Malay Peninsula (not taken up in the Materials for a Malayan

Flora appear to be the same. The genus is in the Flora of British

India ascribed to Simaruhacece but its affinities seem to be with Anacardi-

aeecc, VideViexre " Flore Foresti^re de la Cochin Chine/^ plate 263

and accompanying text.

Order-ROSACE^.

Prunus macrophyllus Sieb. & Zuce.

Burma ;
Myitkyina District, elevation 500-800 ft. Nos. 7, 40, 72

Buchanan ! below Bhamo, 400 ft. No. 347A CUbitt ! The Kachin

name of this tree is Prankinsa ; Burmese, Tankyat. Distribution :
—

Japan and China.

Order—ERICACEiE.

Craibiodendroii W. W. Smith. Genus novum.

Ex affinitate Lyoniae et Pieridis. Calyx liber, 5-partitus, segmentis

ovatis in alabastro apertis basi paululum imbricatis, post anthesin immu-

tatuS) persistens. Corolla breviter campanulata, subcoriacea, 5-dentata,

lobis erectis. Stamina 10, inclusa, filamentis liberis geniculatim dexia.

apice Bed aliter quam in Pieridibus : antherae dorso muticae. Ovarium

globosum, apice intrusum, 5-loculare ; stylus columnaris, stigmate

truncate ;
ovula in loculis mediocriter numerosa, placentis axi loculi

infra apicem affixis inserta. Capsula depresso-globosa, 5-loba, 5-locularis

valvis medio septiferis ab axi valido persistente placentifero solutis ;

placentae in^ructu dehiscente induratae, aeuto-unguiformes. Semina

pendula, pro ordine magna, ideoque pauca, unilateral iter alata.— Arbor

parva, alternis foliis petiolatis subpersistentibus integris. Flores in

racemos paniculatos terminales dispositi,-breviter pedicellati, bracteati et

2-bracteolati. Species unica burmo-siamensis. In herbario Calcuttensi

sub nomine nudo Leucothoe Mannii King et Prain, est specimen mancum
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ex Assam (flores perjuvenes adsunt) quod non eadem species est sed

fortasse ad idem genus ascribendum est.

Craibiodendron slianicum W. W. Smith, sp. nov.
'

Arbor parva, ramis ramulisque robustis glabris, ut videtur, habitu

PieriM shmVis. Folia alterna, 6-10 cm. longa, 3*5-4j*5 cm. lata, elliptica,

obtusa, basi subrotundata, apice rotundata, nonnunquam breviter

emarginata, integra, crasse coriacea, glabra, infra multis sparsi?.

glandulls nigrescentibus instructa, nervis 10-15-jugisferehorizontalibys

utrinque distinctis infra prominulis intra marginem anastomosantibus

distincte reticulatis, petiolo rugoso 7-10 mm. Longo. in apice

ramorum paniculati ad 20 cm. puberuli. Flores parvi, bractea et duabus

bracteolis subulatis instruct!. (Jal^x 1 mm. longus, puberulus, post

anthesin immutatus, 5-partitus ; sepala fere libera, perlate ovata,

subapiculata. Corolla 3-4 mm. longa, 2-3 mm. lata, subcoriacea,

puberula, in lobos erectos triangulares nec imbricates ad tertiam fissa.

Stamina 10, inclusa, corollae fere sequilonga, libera, filamentis minute

puberulis medio conspicue incurvis basi latiusculis complanatis sed ad 5 mm.
triente summo filiformibus

;
antherje basi subsaccatae, dorso muticse, in

tubulos 2 integros rimis anticis elongatis dehiscentes productse.

Ovarium ± 1 mm. longum, superius 5-loculare, furfuraceo-pubescens,

nitidum, stylo 2 mm. longo columnar! ; in loculis magna

placenta pendula. Fructus capsularis, depresso-globosus, 9-10 mm.
longus, 11-12 mm. latus, profunde 5-angulatus, 5-locularis

; semina in

loculo quoque 4-7, compressa, a vertice disposita paginarum more, 1-2 mm.

longa, sed cum ala 5 mm. longa, 3 mm. lata; testa alaque chartacea

rugosulo-striata.

Burma;—near Loimwe, Southern Shan States, No. 726 Jfac-

Gregor ! at Taunggyi, No. 234 Watson ! Maymyo 3,600 ft.. Nos. 3125,

4160 Lace! Siam ;—Nos. 1282, 1282 A. Kerr in Kew Herbarium.

The generic name is in honour of Mr. W. G. Craib of the Royal

Gardens, Kew, who noticed the plant among Siamese collections,

and to whom I am indebted for comparing my material at Kew and for

his opinion on the validity of the genus. I take this opportunity of

recording my obligations to him for the prompt and most valuable

help and criticism he has given in regard to most of the new

species published. Previous to obtaining fruit I had placed the plant

doubtfully in Pieris ; and it appears as Pieris ? shanica in letters to corres-
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pondents who have communicated the specimens quoted above. The

tree flowers in August when the leaves are hard and coriaceous. The

fruit ripens in April (Aacf? No. 3128) when the young leaves appear,

the older ones being apparently shed at some time in the cold season.

Ordek—

Primula obcouica Hance.

Shan States, at 6,000 ft., Phillimore ! Distribution Western China

and Tibet.

Order—APOCYNACE/i:.

Beaumoutia brevituba MacGregor et Smith, sp. nov.

Beatmontia ichasiancje. Hook, f, aflinis ; corollae lobis tubo

multo majoribus, stylo piloso distinguenda esr.

Frutex alte scandens. Folia ad 25 cm. longa, ad 13 cm. lata,

elliptica, breviter acuminata, Integra, supra glabra, infra molliter pilo-

sula, nervis 12-14 paribus. Flores in cymas laxas pilosulas dispositi.

Calyx 2i^\ cm. longus, in-5 lobos ovatos pilosulos partitus. Corollm

albae infra tomentosse supra glabrioris tubus cum faucibus ampliatis 1-2 cm.

longus, 4-7 mm. latus, nunquam B. gra)idiilora similis infra attenuatus

;

lobi ad 3-5 cm. longi, ad 2‘5 cm. lati, obovati. Stamina summo

tubo affixa, ad medios corollse lobos eminentia ; antherse sagittataB,

breviter acuminatee, corneae, conniventes, stigmatis medio adhaerentes,

loculis basi in appendiculas lineares incurvas productis ; filamenta sparsis

pilis instructa. Stylus filiformis, undique pilosus. Fructus deest.

Kiu Long, West Keng-Tiing, Southern Shan States, at an

elevation of 5,000 ft., No. 1286 MacGregor ! A species remarkable for

the size of the corolla lobes in proportion to the tube.

Order-GESNERACE^.

PhyllobJea sinensis Oliver.

Gokteik Gorge, 1,500 ft.. No. 4158 Lace! near Maymyo, No. 57

Badal Khan! Distribution—Central China.
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Didyiiiocarims l>racteatiis MacGregor et Smithy sp. nov.

Species Eudidi/mocarpi sectionis, prope B. platycalycem Clarke,

bracteis magnis rotundis, calyce magno ampliato conspicua.

Caulis ad 20 cm. altus, 1 mm. crassus, paucis sparsis capillis.

opposita petiolata ; nodi 2-3; petiolus 1-4 cm.; lamina 3-5 cm, longa,

2-5-4 cm. lata, ovata, insequaliter cordata, serrata, acuta, supra subscabra,

subtus, venulis exceptis, glabra, subglauca. Pediinculi 1-2, ad 5 cm.

longi, glabri
;
pedicelli ± 1 cm. longi, 3-4-umbellati, interdum statim

flores gerentes, interdum iterum 3-4-divisi ; hractem magna), ad 1 cm.

longse, fere orbiculares, plus minus cobserentes, involucrum formantes.

Calyx ± 1 cm. longus, 4 mm. latus, tubulosus, 5-dentatus lobis 2 mm.
longis obtusis, glaber. Corolla 3-3-5 cm. longa, punicea, fere bilabiata, tubo

ad 3 cm. longo elongate superne ampliato basi 2 mm. apice 7 mm. lato.

Stamina duo, medio tubo affixa; antberis cobserentibus, filamentis flexuosis.

Discus parvus, cupulatus. Stylus brevis, stigmate parum dilatato sub-

integro. Fructus immaturus 3 cm. longus.

On rocks near Loi Mwe, S. Sban States, Burma, No. 715 Mac-

Gregor

!

Elevation 4,500 ft. Flowers in August.

Didymocarpus graciliflorus MacGregor et Smith, sp. nov.

Species sectionis Eudidymocarpi ; Didymocarpi Mortoni Clarke

affinis ;
sed corollse tubo multo longiore, ore minus inflate, fructu stipitato

distiuguenda.

Rhizoma breve. Caulis 12-16 cm. longus, erectus, babitu robusto,

rufo-villosus. Folia 4-5 paria, valde injequalia, ad 12 cm. longa, ad 5-5

cm. lata, ovata vel elliptica, subobtusa, serrata, petiolata, molliter

bispidula, infra nervis exceptis glabriora
;
petiolus -5-2 cm. longus. Flores

paniculatse axillares et subtominales
;
pedunculi ad 10 cm. longi, bispiduli,

supra ramosi
; bractese discretiB, ovatje, 3-6 mm. iongae, rufo^villosac

;

pedicelli 4-nati, 2 interni florigerentes, 5-6 mm., longi, 2 externi longiores

iterum divisi. Calyx 4-5 mm. longus, subglaber, verruculosus, in quinque

lobos oblongos obtusos fere ad imum particus. Co rolled purpureae tubus

ad 1‘8 cm, longus, gracilis, supra vix dilatatus
; limbus patens, lobis

orbicularibus, superioribus breviusculis, inferioribus ad 5 mm. longioribus.

Stamina duo, filamentis glabris ;
staminodia duo linearia. Capsula

immatura 1 cm. longa, ad 6 mm. stipitata, glanduloso-pilosula, stylo

3 mm. longo.

Common on rocks at Loi Mwe, Kong Tung, Soutbern Sban States,

at an elevation of 4,500 ft.. No. 714 McGregor ! Flowers in August,
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Stereoj^permuiii ^randifioram Cubitt et Smith, sp. nov.

Ab omnibus Stereospermis 1-pinnatifoliatis indicis et burmanicis

maximo flore ad 5*5 cm. longo statim distinctum est.

Arboris descriptio deest. Folia imparipinnata, rliachide 16-1^ cm,

longo pilosulo, foliolis 7 late ellipticis breviter obtuse acuminatis basi

rotundatis integris subsessilibus glabris nisi in nervis 6-9 paribus pilosulis.

Flores in paniculas laxas terminales dispositi. Calyx ad 1*7 cm. longus,

ad 1 cm. latus, ovoideus, junior clausus, per anthesin breviter

inaequaliterque lobatus, coriaceus, glaber. Corollm ^flavse ?) tubus* 3-4

cm. longus, superne ampliatus, puberulus
\
limbus patens ad 4*5 cm.

diametiens, lobis omnibus rotundatis subintegris. Stamina 4, Capsula

immatuia, sessilis, elongata ad 30 cm., 4 mm. lata, compressa, falcata.

Low lying areas in the Bhamo division, Burma
j
No. 234 Cubitt ! A

description of the tree and of the mature fruit has yet to be obtained.

Nyctocalos shanica MacGregor et Smith, sp. nov.

Species Nyctocalo hrunfelsuejlori T. et B. affinis ; coroll® tubo

minore sed latiore supra inflate, filamentis omnino glabris distinguenda

est.

Frutex alte scandens, glaber, ramis verrucellosis cinerascentibus.

Folia opposita^ 3-foliolata, foliolis ad 12 cm. longis 6 cm. latis ellipticis

acuminatis integerrimis, nervis 6-8 paribus
;
petiolus 4-5 cm. longus

;

petioluli 1-4 cm. longi. Flores 4-7 ad apicem unius vel dnprum peduncu-

lomm terminalium subcorymbose dispositi, pedicellati
;

pedicelli 1 cm.

longi. Calyx 7-8 mm. longus, 4-5 mm. latus, campanulatus, truncatus,

®qualiter 5-dentatus ; dentes 1 mm. longi, filiformes. Corolla alb® tubus

mediocriter pro genere longue (5-6 cm.), cylindraceus, supra in fauces

campanulatos sensim ampliatus (non abrupte ut apud congeneres)
;
limbus

®qualiter divisus in lobos quinque 1-1*5 cm. longos ovatos obtusos,

apiculo nullo. Stamina 5, duo minora. Omnia pollinifera, medio tubo

inserta, tubum ®quantia
; antlier® glabr® loculis oblongis subparallelis.

Ovarium gynophoro brevissimo
; stylus filiformis, bilamellato stigmate

;

capsula seminaque non visa. C

East of Keng-Tung, Southern Shan States, Upper Burma, at an

elevation of 1,000 ft.. No. 672 MacGregor

!

A new species more
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closely connected with those of the Malayan Archipelago than with

NyctocaloB Thornsoni Hook, f.,—the only representative of the germs

within the Indian boundary. Flowers in July.

I

Order—ORCHIDACE.®. '
.

Eulopliia sp. aff. flava^ Hook. f.

Species E. valde affinis, fortasse varietas.

Southern Shan States, at 3,000 ft. Ehillimore ! Flowers in May
before the leaves appear. Not quite matched in either the Kew or

the Calcutta Herbarium, ])ut coming very near to Eulophia fiava Hook. f.

The flowers are a little larger with the mid-lobe of the lip Buborbicular

and traversed by five ridges. The plant is possibly scarcely distinct

specifically, and may be merely a variety of that species which ranges

from the West Himalaya to Nepal, and is also recorded from Travancore

and Hong- Kong.

lone salweeneiisis Phillimore et Smith, sp. nov.

Species h paleacece Lindi. et I. virenti Lindl. affinis
; petalis orbi-

cularibus distinguenda.

Rhizoma repens. Pseudohnlhl 1-1 *2 cm. longi, ovoidei, laves, virides.

Folia 6-9 cm. longa, 1 cm. lata, linearia, obtusa, ecarinata, nervis multis

parvis, breviter bifida, breviter basi canaliculata. Scapus 7-10 cm. longus^

gracilis ; spiea 4-6 cm. longa, floribus 3-6, bracteis ‘fi-FS cm. longis

erectis lanceolatis acutis concavis membranaceis. Flores erecti, pedicello

cum ovario 1 cm. longo. sequalia l‘i-1’2 cm. longa; posticum

lanceolatnm, acutum, quinque purpureis lineis notatum
; lateralia in

laminam albam translucentem septem purpureis lineis traversam labello

suppositam apioe 2-dentatam connata. Pefala ±4 mm. longa, fere

orbicularia, Integra, lineis obscuris tribus vel nullis. Labellum sepalis

fere lequilongum, ovatum, brevissime unguiculatum, carnosum, pui*pure“

um, marginibus erosis, disco bicariuato, carinis per laminam cur-

rentibus et in apicem labelli obtusam incrassatamque desinentibus,

Columna brevis, apice biaristata. Pollinia 4. Mens© martio floret.

Salween valley, Shan States, Burma, at an elevation of 5,000 feet,

Wood ! PhUlimore !

Staiiropsis shanica Phillimore et Smith, sp, nov.

Species 8. undtdata. Benth. valde affinis
;

sed caulibus gracilioribus

non-verruculosis, floribus majoribus, sepalis petalisque obtusis tlistincta.
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Caiilis GO-90 cm. longus, flexuosus, Ijievis, pendens, gracilis. Folia

ad 10 cm. longa, 1*5 cm. lata, loriformia, apice insequaliter et obtuse

blloba, sinu basi cuspidate, coriacea, non-recurvata, paululum carinata.

Scapus erectus, racemo terminali paucifloro, bracteis 7-8 mm. longis

ovato-lanceolatis. Flores albi roseo-suffusi. Sepala et petala 2*5 cm.

longa, ’5 cm. lata, subconsimilia, oblonga, obtusa, undulata. Lahellum

sepalis brevius, carnosnra, hypocliilio lobis rubris columna3 non adnatis

instructo, epiebilio a latere compresso purpureo.

East of Salween river, Southern Shan States, Burma, at an elevation

of 7,000 feet, collected by Captain R. H. Phillimore R.E,

The stems are two to three feet long, drooping, of the thickness of a

goosequill, flexuous, smooth, without the warts which characterize its

ally S. undulata. The leaves are strap-shaped, very slightly keeled, un-

equally and obtusely bifid, usually 3 inches long by \ inch wide.

Feduncle about 8 inches, with a raceme of G-3 inches
;
pedicel with

ovary about 1 inch. Flowers 2 inches across, sepals and petals wide-

spreading, except the lateral sepals which hang contiguous below the lip,

all oblong obtuse not fleshy and fading rapidly, somewhat waved, white

tinged and veined with rosy-pink. Tips of sepals indexed, especially the

laterals which are slightly the wider. Whole lip fleshy, with side lobes

reddish, brown veined
;
upper surface of long mid-lobe purple, rising to

a sharp callus and terminating in a blunt knob. Column short,

contiguous to the side-lobes of the lip but not adnate ;
anther 2-lobed.

The species comes very near to S, undulata.



FOUR NEW SPECIES OF THE COMPOSITE FROM SOUTH
INDIA AND A JUSTICIA FROM ASSAM.

By W, fF. Smith,

Venioiiia lieeboldii W. W. Smith, sp. nov.

Species ex affinitate Fernonirs Gardneri Thw. et F. Tkwaitesii

Clarke ;
foliis obovatis integris inter alia facile distincta.

Gaulis erectus, e radice lignosa simplex, cum inflorescentia 30-40 cm.

altus, robustus, strictus, striatus, fere glaber, inflorescentia terminali 15-20

cm. longa. Folia radicalia 1-2 ; caulina 4-5, subsimilia, 6-8 cm. longa,

I •5-2*5 cm. lata, obovata vel oblanceolata, apice rotundata apiculata, vel

superiora bracteiformia rarius acuta vel acuminata, basi in petiolum

latum amplexicaulem subauriculaturn sensim attenuata, crassa, coriacea,

integra vel rarius ad apicem remote indistincte serrata, glabra, nervis in-

distinctis 2-3 paribus. Inflorescentia reliquum caulem aequans, depauper-

atiscorymbis remote racemosa ;
corymbi l-S-capituliferi, axil lares in

foliaceis bracteis pedunculo sub-sequilongis. Capitala pedunculata,

pedunculis 1-3 cm. longis inter majora, 1-1*5 cm. diametientia, (in uno

specimine abnormali 7 mm.,) 30-40-flora. Phyllaria +4 mm. longa,

multiseriata, exteriora breviora, anguste oblonga, apice triangulari, extra

± puberula, intra glabra, interlora omnino glabra. Anther at, paulum

basi elongatse. Pappus rufus 6 mm. longus, cbrollam glabrara sequans,

sine serie exteriore. Achenium %'h mm> longum. 10-costatum, glabrum,

Ueceptaculum marginibus areoiarum conspicue emineutibus ornatum.

Peninsular India :—Travancore, No. 13001 Meebold !

Vernonia eomorinensis W. W. Smith, sp. nov.

Species r. Wightiana Arn. affinis
;
sed foliis lanceolatis, phyllariis

pubescentibus, corolla glabra^ pappo diverse distinguitur.

Planta in scheda ‘ parva arbor Mescripta. Caul is (apex rami florentis

adest) angulatus, albo-tomentosus. Folia 8-10 bm. longa, 1*5-2 cm. lata,

± 5 mm. petiolata, lanceolata, acuta, basi cuneata, crenulata, supra
impresse reticulata, parce minute puberula, infra dense lanato-tomen-

tosa. GorymU terminales lati
; rami 5-8 cm. longi, paucis foliis

linearibus instructi. Capitula mediocria pedunculata, pedunculis 5-20
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mm. longis, 12 mm. longa, 8 mm. lata, phyllariis inferioribus 5-7 lineari-

oblongis 4 mm. longis lanato-tomentosis, intermediis ovatis apiculatis

pubescentibus, superioribus oblongis 7-8 mm. longis glabris vel apice

pilosulis. Corolla 5-6 mm. longa, glabra. Achenium 4-5-costatum,

compressum, glabrum, 4 mm. longum, anguste cuneatum. Pappus

stramineus
;
in serie exterior! palese ±12, oblongje, 1-2 mm. longse,

apice serratiB, persistentes ; in serie interior! parca setae saepius 5-6, 5-7

mm. longae, fragiles, caducae.

Peninsular India :—S. Tinnevellv. There is only one sheet in

the Calcutta Herbarium on which is written Vernonia salviaefolia,

S. Tinrievelly. A smhll tree.^^ There is no collectors name.

Anaplialis travaiicorica W. W, Smith, sp. nov.

Inter species asiaticas Anaphalidi Ihwaitesii Clarke ex Zeylania

proxima ;
foliis caulinis longioribus in formam teretem revolutis, et

phyllariis diversa ; ab A. ohlonga D.C. claro majoribus capitulis facile

distincta.

Habitus omnino Anaphalidis Thwaitesii. Caulis infra suffrutescens,

30-40 cm. altus, e basi in 2-5 ramos erectos divisus, foliis dense approx-

imatis plus minus deflexis tectus. Rami floriferi ± 4 mm. diametientes,

simplices, foliis parum vel vix imbricatis, dense albo-tomentosi, apice

corymbosi. Folia inferiora oblonga vel oblongo-laneeolata, 3-4 cm.

longa, 8-9 mm. lata, crassissima, subobtu-a, sessilia, subadnata, utiinque

albo-lanuginosa, marginibus rev.olutis, costa lata
; folia superiora 2-3 cm.

longa, 3-4 mm. lata, ita revoluta ut teretia videantur, adscendentia,

etiam adpressa ;
csetera inferioribus similia. Capiiula majuscula in

5-6 glomerulos 2-3 cm. diametientes corymbose compacta, cuique glomer-

ulo 7-8 arete agglomerata, plus minus 1 cm. diametientia, Pliyllaria

alba, nitentia, 4-5 mm. longa, limbo ovato multum reflexo. Flores

3 mm. longi, acheniis immaturis 3 mm. longis squamellosis, lepidibus

minutis.

Peninsular India : at Devicolam, Travancore, alt. 7000 ft..

No. 13328 Meehold ! High Range, Travancore, No. 36 Bourdillon

!

Anaphalis Meeboldii W. W. Smith, sp. nov.

Species affinis Anaphalidi brevijolia D.C. et A. neelgerrianee D.C.;

foliis caulinis sequaliter distributis, minutis phyllariis vix 2*5 mm. longis
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distincta. Habitu A. contorts Hook, f. conformis ; sed caules numei^

osiores, strictiores, magis compaoti.

Gaults infra suffruticulosus, 20-30 cm. altus, ex basi in 10-20 ramos

erectos divisus. Rami floriferi ± 1 mm. diametientes, simpiices vel

ramosi, foliis 89qualiter distributis^ neo ut in A. hrevifolia et A. neelgerti-

ana apice laxioribus, deflexis nisi apice, ad summum tecti, albo-tomentosi,

glomerulo compacto capitulorum terminati. Folia 6-9 mm. longa,

1 mm. lata, linearia, subobtusa, sessilia, subadnata, utrinque albo-lanu^

ginosa, involuta. Capitula inter min ores in unum glornerulum 1-5 cm.

diametientem ad 30 compacta, 3-4 mm. diametientia. Fhyllaria

2*5 mm, longa, albido-flava, limbo orbiculari 1 mm. longo. Flores

2 mm. longi.

Peninsular India :—Travancore, No. 13326 Meehold !

Justicia Craibii W. W. Smith, sp. nov.

Species sectioni CalopJianoidei et Justicice NeesiancP- Wall, affinis
;

sed foliis longioribus angustissimis, bracteis lineanbus, segmentis calycis

longioribus distinguitur.

Herba parva, glabra. Radix perennis, lignosus. Caulis 20-40 cm.

altus ; internodii 1-2 cm. longi, 4-6-lineati
; dimidium caulis inferius

foliis expers. Folia bis-vel ter-verticillata, linearia, vix petiolata, ad

basin attenuata, ad 6 cm. longa, 3 mm. lata, apice obtusa, costa subalbida.

Floras solitarii vel 2 vel 3 in axillis superioribus, sessiles, in 4-8 verticillos

com'positi ; bractese foliis persimiles, 1 cm. longse, glabrae ; bracteolse

minutse subulatae. Calyx 5-partitus, lobis subulatis ad 1 cm. longis.

Corolla paulum calycem superans, bilabiata, labio superjore breviter

bifido, inferiore laciniis aequalibus trifido ; tubus limbum sequans
;

color

ignota. Stamina duo
;
antherae cellula inferior albo-caudata. FrttcUis

5 mm. longus, quatuor seminibus subtuberculosis.

Haflong, North Cachar Hills, Assam, No. 463 Graih f
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DETERMINATIONS OF THE PRICKLY PEARS NOW
WILD IN INDIA.

By

L //. Biirkill.

Prickly pears are American plants of the genus Opuniia, Five of

them are known to me as now wild in India,

Opuntia cocliinelifera, Mill.,

Opuiitia monacantha, Haw.,

Opuntia elatior, Mill.,

Opuutia nigricaus, Haw., and

Opuntia Dilleiiii, Haw.

It is possible to regard Opuntia nigricans as only a variety of

Opuntia elatior. Further, there is one columnar Cactus,

—

Cereus pterogonus, Lemaire.

All these plants belong to the natural order Cactace*.

Cacti are so difficult to determine properly that no paper on them

should be published without such references as may indicate to the

reader how the specific names have been used in it : the required

references are given in this paper towards the end (p. 315).

Being of a curious appearance such as to excite interest, and being

very easily propagated fi’om the joints, and very tenacious of life. Cacti

were early brought from America to gardens in Europe, and thence

taken to various parts of the world, where different species have thriven

as in India, The following are the results of this carrying about the

world.

Central Europe contains Opuntia nana^ Vis. (called by many

authors 0. vulgaris) ^
which had its original home in Central America.

The footnote below' gives a digression on the reason for discarding the

name '' vulgaris in favour of “ nana.^*^

^ Miller founded Opuntia vulgaris on the figure of a plant given by Johann

Bauhin in his Historia plantarutn universalis^ (1656), p. 154 : and this figure is a

reduction of an older one given by Lobel in his leones^ ii, (1591), p. 241. Having
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The Mediterrariean littoral of Prance, Italy and Sicily are said to

contain Opuntia nana, Opimtia Ficns^indica of Gussone and most later

authors, Ojmntia Opuntia inermis^ DC., and Opuntia amyclcday

Ten. A footnote^ below shows how ill-used has been the name
** Ficus-indica,^'' and that Opuntia decumana is commonly indicated by

it.

Opuntia decumana, Haw., is cultivated in Malta, and in other

places.

founded the species, Miljler put under it plants which grew wild on roadsides in Italy,

about Naples, in Sicily and in Spain, and which would stand exposuie to the open air in

sheltered corners in England. It may be that Miller had confused two unlike plants

together ;
but it is beyond doubt that the Opuntia now established in Switzerland, the

Tyrol, Northern Italy and elsewhere is not the plant figured first by Lobel and then

by Johann Bauhin, to which the name “ vulgaris " belongs, although it may have been

included in the second part of Miller’s Opuntia vulgaris : therefore it is safer and

wiser to use Visiani’s name “ nana for this plant.

On the ground that the figure shows one thoim the suggestion may be made

that it was Opuntia monacantha which these old authors figured. Furiher Opuntia

monacantha was undoubtedly in cultivation from about their times; under the

figure in the Kew copy of LobeFs leones some old hand has written “ commonly

grows in gentlemen’s gardens in England and there is preserved at the British

Museum of Natural History, South Kensington, an undoubted example of Opuntia

monacantha fi'om the garden of Mary, Duchess of Somerset, who lived from about

1630 to 1714. I believe that the origin of O. vulgaris is O. monacantha; but

I strongly deprecate any change of name in consequence.

” The Opuntia Ficus-indica of most authors can hardly refer to any other plant

th^n Opuntia decumana

;

it certainly is not Miller’s plant, nor is it Linnaeus’.

The name “ Ficus-indica ” was devised by Miller for the second of the species

in Toumefort’s Institutiones Rei Eerharice, i, (1719), p. 239, which was a plant in

cultivation in the Royal Gardens, Paris, in 1665. Miller having founded the species

put under it something that he knew as growing in Jamaica,—“ the most common

sort in Jamaica, and upon the fruit wild cochineal feeds,” having stars of long bristly

thorns and bright yellow flowers and a puiqile spiny f]‘uit which, eaten, colours the

urine bloody. If we cannot ascertain for certain what was the species named by

Tournefort “ Opuntia folio oblongo media ” [and this is only possible if an adequate

specimen can be found in Tournefort’s herbarium at the Jardin des plantes, Paris],

then we may take Miller’s most common Jamaican plant as the type of Opuntia

Ficus-indica.

Karl Schumann in his Verhreitung der CactacecB (Anhang zu den Abliandlungen

der Konigl. Preuss. Akad. der Wissenschaften zu Berlin vom Jahre 1899), p. 30,

says that Opuntia Tuna is the commonest of the species in the West Indie.s
; but

tuming to his Gesamtheschreihung der Kacteen, (18991, p, 723, we find that he

cannot have had a clear idea of what Opuntia Tuna is ; for he cites as illustrations of it

(1) a figure in the Botanic Register (plate 255), which is ceriainly of Opuntia

Filleniiy and (2) a figure in DeCundolle’s Plantes Grasses (plate 137), which is very

probably of Opuntia tomentosa [vide Berger in the Monutsekriftjur Kactcenkunde,
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Spain contains Opuntia decumana, and apparently Opuntia nana

also {vide Boissier, Voyage dans le Midi d^Espagne, i, 1839, p. 25).

Opuntia leptocaulis, DC., is said by Karl Schumann, Ferhreitnng

der Cactacem, p. 34, frequently to run wild in Europe.

North Africa contains Opuntia decumana ^ and Opuntia nana.

1905, p. 132). But again Urban in his Symholce Antillan(e, iv, (1910), p. 433,

gives a very general distribution for Opuntia Tuna in the West Indies. As a study

of the West. Indian Cacti is being made by Dr. N. L. Britton, of the New York

Botanic Garden, we hope for further light from that quarter.

Linnseus founded his Cactus Ficus-indicus in the Species Tlantarum., i,

(1753), p. 468, on a plant which he had observed growing in the garden of George

Clifford {Hmdus Cliffortianus, 1737, p. 183) and defined as “ Cactus compressus

articulis ramosus, articulis ovatis oblongis, spinis subulatis,” and] on the third, not on

the second, species of Tournefort’s list, viz., “ Opuntia major validissimis spinis

munita,” and also on Sir Hans Sloane’s plant “ folio spinis longis et validissimis

confertim nascentibus obsito.”

Now the “ Opuntia Ficus-indica ” of the writers on the Mediterranean flora is

something which has not the stars of long strong thorns. It is a plant 8—12 feet high,

with very short deciduous thorns hardly longer than the glochidia, with yellow

flowers, producing in its garden races fruits, in one race blood-red, in another race

yellow, in a third race white, and with a fourth race seedless. Gussone in his

Prodromics Fierce Siculce, i, (1827), p. 569, called that plant Cactus Opuntia : and

Tenore in his Flora Napolitana, iv, (1830), p. 270, called it Opuntia vulgaris. But

Gussone in his later Fierce Siculce Synopsis, (1842), p. 649, changed its name to

Opuntia Ficus-indica. This name has persisted. All these writers evidently refer

to the edible Opuntia decumana which is now commonly cultivated on the Kiviera,

in Italy, Sicily, Malta and elsewhere. There is a figure of Opuntia decumana in

Griffiths’ paper on the Spineless Prichly Pears in the United States Department

of Agriculture, Bureau of Plant Industry, Bulletin No. 140, (1909), plate 1, fig. 2,

Gussone has a var. b. of his “ Opuntia Ficus-indica ” which he describes as

possessing a single thorn about twice as long as the glochidia. To this he refers

Lobel’s figure. The variety is named in both, his works referred to, and is what

Pojero in his Flora Sicula, i, pt. 2, (1891), p. 239, 'also defines as Opuntia Ficus-

indica. Perhaps this variety, with one spine elongated, leads up to the Opuntia

amyclcea of Tenore which Berger in the Gardeners' Chronicle, series 3, xxxiv,

(1903), p. 93, says is only Opuntia Ficus-indica run wild and become more thorny.

Opuntia amyclcea as figured by Tenore {Flora Napolitana, Atlas v, 1838,

plate 236), has an orange flower
; but that circumstance would not separate it from

Opuntia decumana, which typically is yellow flowered : because 0. decumana

varies in regard to the colour of its flower. Labouret, Monographic de la familU dcs

Cactacees (1850), p. 474, notices the variability in colour.

* Steinheil {vide Roissier, loc. cit.) thinks that the Moors, when they were driven

out of Spain by Phillip III, being almost all cultivators, must have taken with them

an Opunt’a from Spain ; and though from the way in which he writes it seems as if

Opuntia nana were the plant referred to, it would assuredly be Opuntia decumana.

For a reference to Opuntia decumana in Algiers see Holmes’ Museum Fepof't, Phar.

maceutical Society of Great Britain, for 1896—1902, (1903), p. 24.
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One Opuntia “has reached Palestine.

The Canaries according to Lowe {Manual Flora of Madeira, 1868

p. 317) contain Opuntia Dillenii and Opuntia Tuna, Mill. ; and accord-

ing to Pilardand Proust {Les lies Canaries, Paris, 1909, p. 197) 0. Ficus-

indica i^ in the islands. Possibly Pilard and Proust mean 0. decumana,

or possi1t)ly something else. It is not clear whether Opuntia hrasiliensis,

Haw., is wild in the Canaries or not ; for Lowe who in the Botanic

Magazine, (1868), under plate 3*Z93, said that it had been introduced

into those islands in his time, does not state anything about the mode of

its occurrence there. Among the four species which my sister detected

in Gran Canary is either 0. monacantka or 0. hrasiliensis. I have a

plant In cultivation
;
but it is at present too young for determination.

I have seen undoubted specimens of Opuntia Dillenii from the Canaries

—my sister inform^ me that about Las Palmas it abounds—, and also

specimens of Opuntia decumana.

Madeira contains, according to Lowe, Opuntia Tuna which rarely

in that island sports in producing plants with flowers, which, instead

of being dull red in colour, are of a clear bright yellow, i.e., it approaches

O. Dillenii.

The Cape contains Opuntia monacantha, Opuntia decumana, perhaps

Opuntia triacantha, DC., and possibly Opuntia elatior, or if not a very

kindred species. Oldenburg collected the first named at the Cape in 1772.

Karl Schumann says, in his Ferhreituny der Cactacem, p. 30, that

Opuntia Tuna is wild in Namaland ; but then it is uncertain what his

O. Tuna was.

Mauritius contains Opuntia monacantha, and possibly also Opuntia

decumana.

Madagascar contains Opuntia monacantha.

Zanzibar possesses Opuntia monacantha.

The Red Sea coast possesses Opuntia decumana.

Java contains Opuntia elatior

:

and Opuntia Dillenii is recorded

for it.

Blanco’s words {Flora de Filipinas, 1837, p. 411) ^^con grupos de

cerdas tiesas, de las cuales una dos son mas largas seein to indicate

that an Opuntia like Opuntia Dillenii was in the Philippines when he

wrote

.

Lourelro {Flora Cochinchinensis, 1790, p. 306) records a- Cactus

Ficus-indica for Cochinchina, which may have been Opuntia mona-

cantha.^

^ The evidence that Loureiro’s Cochinchina plant was Opuntia monacantha rests

on his remark that he had also seen it in Bengal and elsewhere in India ; and what he

^aw in Bengal must have been Opuntia monacantka. It is very weak evidence

however
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Australia contains Opuntia monacantha, Haw., Opimtia strictay

ITaw., Opuntia brasilieusis, Haw., and apparently Opuntia elatioTy

which Maiden calls Opuntia Tuna {vide Maiden, A Freliminarp Study

of the Prickly Fears naturalised in New South JFales, Department of

Agriculture, Sydney, Misc. Puhl. No. 253, 1898).

China possesses one Opuntia. Hance called it Opuntia Fitlenii

(in Journ. Linn. 8oc. Bot., xiii, 1873, p. 104), and rightly, if the black

thorns on the only specimen which I have seen, have gone black from

yellow as a post-mortem effect (see p. 299). The. Chinese use it for

preventing the desecration of their graves by jackals and also for hedges

(vide Bretschneider, History of European Botanical Discoveries in

Chinay 1898, p. 770).

The Sandwich Islands possess two Opuntias : Hildebrand {Flora of

the Hawaiian Islands, 1888, p. 140) calls one Opuntia and

describes it as if rightly so named ; the other he thinks may be Opuntia

tomentosa, Salin-Dyck.

It will have been noticed that Opuntia monacantha has become the

most widely distributed of all the Cacti, and that Opuntia decumana and

Opuntia Tuna are second and third to it. Griffiths (in Bull. No. 140, U.

S. Dept. Agric., Bureau of Plant Industry, p. 8) points out that

spineless Opuntia decumana was not necessarily produced in the

Mediterranean by cultivation, but may have been found by the

Spaniards in the New World in a state not very inferior to its present

garden condition in Europe.

OCCIJEKENCB OF OPUNTIAS IN INDIA.

Ten years of personal observation enable me to record as follows the

distribution in India of the species named in the first paragraph :

—

Opiiutia cocliiiielifera : —An uncommon species. Punjab.—»Hoshiar-

pur. United Provinces :—Mainpuri district, locality not recorded.

Bengal:—Arrah. Bombay Very sparingly at Dharwar
;

possibly

at Poona. Madras Presumedly at Karanguli in the district of Chingle-

put in 1878 (Shortt); formerly, if not still, at Courtallam in the

Tinnevelli district (G. Thomson). Burma Near Taungtha in the

Myingyan district ;
at Myittha ; in some abundance about Kawkareik

in the Amherst district.

Opuntia monacantha : —Is very widely distributed, but for the most

part not found in great abundance. Punjab :—At Jhelum before 1867

(Aitchison) ;
Lahore

;
Amritsar

;
Kangra

; Jullundur and Ludhiana,

formerly in abundance
;
Patiala ; Ambala

; Israna near Panipat ;
Bdmla

;

Rohtak ;
Ilissar ; Simla hills, at K^karhatti, Dharmpur, between Erki
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and Namoli, and at Suket, reaching 4,000 ft. at the latter place
;

in

Bashahr (Lace no. 1100). United Provinces :-”-Almora district,

formerly; Agra; Cavvnpur
;
Dehra Dun

;
Gorakhpur (ll. St. G. Burke).

Bengal:—On the Kumta river near Jainagar in tlie district of Dar-

bhanga; Muzafferpur; Sirseah near Muzafferpur
;
Sainaslijmr

;
Dalsin^

Sarai
; Bah^rdurganj, Maliugaon and Garhandanga in the north of the

Purpeah district ; Purneah ;
Kishenganj, plentiful

;
Parhati))ur

;
Barb

;

common between Barakar and Gaya in 1850 (Kurz)
;

east of Pitoria in

the district of Ranchi (Wood)
;

Sagardlghi and Barala in the distiict of

Murshedabad ; north of Banpur in the Nadia district
; near Calcutta at

Konnagar, Chinsurah, Hughli and Tollyganj ; in Orissa near Cuttack and

at Jajpur. Eastern' Bengal :—Rampur-Boalia
;
Rangpur; Patgram in

the district of Rangpur ;
Serajganj

;
Jagannathganj

;
Gauripur in tho

district of Mymensingh; Dacca; Chittagong, Assam:—Goalpara
;

Gauhati ; Shillong at 4,800 ft. ; Russi, between Shillong and Jowai ;

Tezpur
; Bishnath

; Jamuna Mukh in the Nowgong district (Gill) >*

Melang in the district of Sibs%ar (Watt). Central Provinces :—Musra

in the State of Khairagarh
;

at Bhandara road station, near Khat and

Tumsar road station in the district of Bhandara. Bajputana Sanganir

near Jaipur; perhaps also at Alwar. ^Kizam’s tloniillioilS :—Degaon

near Bhaisa. Madras :—Formerly very general (see p. 302) : near

Madras ; formerly, if not still, at Coimbatore; in the Circars the only

Cactus about Parlakimedi ; and at Gopalpur (Prainj
,

Hospet and

Penuchonda (Cox). Burma :—Akyab
;

sparingly
;

in Pegu in the

time of .Kurz ; in the dry central region at Sidoktaya in the district of

Minbu (Aubert and Gage), Sale, Yamethin, Kyaukse, Bilin, Singaing,

Samon railway station, Mandalay ; Sagaing to Shwebo along the

railway, Pakan“nge in the Pakokku district; Wabo, Tandow and

Myinmu in the Sagaing district
;

at Bhamo (G. W. Dawson)
;

in the Shan hills at Hsipaw ;
and Fort Stedman (Abdul Huq.)

Opuutia nigricans :—Has only been seen on the railway embanV-

ment a few miles from Bankipur towards Gaya. However it is so very

like the next that it may have been overlooked elsewhere.

Opuutia elatior :—Is exceedingly common in India. Punjab :—Ex-

ceedingly common about Delhi,; beyond Delhi about the villages of

Bamla, Kalanaur and Chirana between Hissar and Panlpat ; Kangra,

United Provinces -Very general, but replaced by Opuntia DiHenii nevLY

Agra and to the south-east. Bengal :—Exceedingly common in the Arrah

and Patna districts
;

associated "with Opunlia jnonacantlia at Purneah,

Calcutta; verv plentiful in Orissa. Central Provinces :—At N%pui‘
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and places to the west of N%pur
;
Amraoti

;
Ellichpur ; Khandwa ;

Asirgaon. Kajpiitaiia :—At Kishongarh near Jaij ur. Bombay :
—

Plentiful in Gujarat about Ahmedabad, and in the Kaira district at

Nariad and Borlavi
;
Baroda

;
Surat

;
about Bombay ; in the Tapti valley

at Nauduibar ;
at Poona, practically the only Cactus present

;
presumedly

the Cactus found at Karla (Gammie), and at Satara (Gammie), and at

Jambusar (Gammie); very plentiful at Dharwar. Dominions :

—

Common about Hyderabad. Madras :—Bellary, in association with the

next; about the town of Madras ;
very plentiful all down the Circars

from the Orissa border to Bezwada.

On the railway line embankments about Barh in Behar I have found

a plant with nearly seedless fruits, analogous to the seedless forms of

Opiintia decu yna

n

.

Opuntia Dilienii : -Is the common Cactus of the south of India,

where it often makes great thickets around villages : it is less cominon

in the north of India. United Provinces :—About Saharanpur
;
north

of xVgra about Cliata
;
and at Gorakhpur (Ilarsukh 21.'388)

;
east of

Cawnpur along the East Indian Railway and general through Alla-

habad and Mirzapur. Bengal:—Arrah
;
Dumraon

;
rare about Banki-

pur
;
Patna; along the railway line between Patna and Barh ;

Kotal-

pakur in the Sonthal Perganas
;
Raniganj in the Bardwan district

;

Goghat in the hlughli district (Hossein) and near Calcutta. Nizam's

Dominions :— Plentifully about Hyderabad, Warangal and Kazipe^.

Madras :— Ml along the east coast, often within reach of salt spray, ^ or

on the very edge of salt pans in the districts of Ganjam and Vizaga-

patam, Bezwada and at Madras; inland in the direction of Parla-

kimedi only as i^r as Tekkali, and there obviously recently planted
;

very common around the villages near Bellary
; sent to me by Mr. J.

W. Molllson from the Nellore district. Mysore ;—Formerly, if not still

,
(see p. 301). Uoorg :—Formerly, if not still, at Mercara (Hohenacker)

.

Uereiis pteroffonns :—The columnar Cactus.—Bengal :—Common
about PurneaU ;

Dumraon
;
Goghat in the Hughli district (Hossein) ;

and very common at Mihijan in the Sonthal Perganahs
;
Raniganj in the

Bardwan district ;
and in Orissa. Eastern Bengal :—Serajganj

;

Dacca. Burma:—Akyab (Townsend); Yamethin (Rigg)
; Toungoo

It is interesting in this connection to note Thiery de Menonville’s remark

{Truite de la Culture du Nopal, 1787, p. 274), “ Une espece est le tuna de Dillenius
;

c’est celie . . . que Ics colons de iSaint Domicgue appelle raquette des bords du

laev. " This raquette of the sta shore, if not Opuntia Dlllenit\ is some near ally.
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(Parsons); common about Bilin, Singaing and K v aukse
; Bhaino

(Dawson); Taunggyi (Scott).

VERiWCULAR AARES.

Opuntias do not possess distinctive names in the lanojungcs of India,

but are collectively known as Nagphani all over Nortliern India. In

Southern India they are called Naga Kulli, Naga Dali Kulli or Xaga

Mulli or Chuppattu Mulli— the adjective meaning flat. The Burmese

class them with other succulents under the name Shazaung, distin-

guishing Opuyitia monacantha as Shazaung letwa (hand-like) or

Shazaung kya-sha, Cereus is called in Burma Shazaung-kha or

Shazaung pyat-that.

HISTORY OF THEIR lYTROm CTlOY AYR SPREAD.

No records exist to show when the first Opuntia reached India
; but

it must have been a considerable time before 1800 a.d. It is narrated

that sailing boats carried the stems to serve as vegetables at a time

when anything green, not actually poisonous, although unpleasant to

eat, was used to prevent scurvy. By reason of that use, Opuntias may
have found their way into India. But at any rate, when at the end of

the eighteenth century the East India Company tried energetically to

establish a cochineal industry, certain species were not wanting in India

to serve experimentally as food plants for the insect
; for there is evi-

dence that at the time Bengal contained one species, and there is reason

to believe that Southern India contained two. Other sp'ecies were then

introduced into cultivation in India, chiefly by the efforts of Dr. James

Anderson in Madras and Dr. William Roxburgh in Calcutta.

James Anderson had commenced to take an interest in cochineal at

least as early as 17 86 ;
and when in 1788 the East India Company gave

sealed orders to the Captains of some of their ships proceeding to the

Brazils to procure the insect, if possible, he was allowed to plant a

garden of Opuntias for its receipt. Anderson^s garden seems, at anv

rate at first, to have been planted up chiefly with an Opuntia procured

from His Majesty^s garden at Kew through Sir Joseph Banks, and con-

sidered there to be the true Nopal on which the Cochineal insect feeds.

That Opuntia was propagated by Dr. Anderson and his assistant Dr.

Andrew Berry, until they had a garden of two thousand plants
; and

then it was distributed to Bengal and also to St. Helena in order

that a stock of it might be ready against the receipt of the insect (see

Spry in Trans. Agri-Hort, Soc, India, vi, 1839, Appendix, p. 26). The
garden also contained an Opuntia received from Mexico via Manila, and
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oue from China {vide Prinsep in the same place, p. 85). Again Ander-

son brought at least one other Opuntia into his garden.

The garden existed for twenty years, and perhaps more
;
Rdttler who

visited it in 1807 was able to dry specimens taken thence of four Opuii-

tias which are now preserved in the H erbarium of the Royal Botanic

Gardens, Kew. I find these to be :

—

Opuntia monacantha, Opuntia,

elatior, Opuntia cocJiineiifeva^ and a black-thorned plant which, so far

as the specimen preserved at Kew goes, does not differ otherwise from

Opuntia Billeuii and is probably it. This last Rdttler called Cact in

Tuna.

Possibly Anderson grew even more than these four ;—at least such

action would be in accord with his enthusiasm
;
but there is no evidence

that he did so. Without doubt the plant received from Kew was

Opuntia cochinelifera s those from Mexico via Manila and China cannot

be identified.

While AndersoiPs garden was in existence William Roxburgh w'as

busily bringing together into the newly founded ^ Calcutta Botanic

Gardens a collection of living Cacti. One species, as said, Roxburgh

had found established near Calcutta
; and he gave to it the name Cactus

indicuSy and wrote of it in his Flora Indicuy published in 183'Z but written

before 1815 (ii, pp. 475), found here and there on road sides, in forests

and among bushes in the neighbourhood of Calcutta
; and I am in-

formed that it is equally common not only over the whole province, but

also on most of the adjoining districts ; he brought it into cultivation

in the Botanic Garden at Shibpur ; he brought also into his collection

an Opuntia from China which he named Cactus chinensisy and others as

follows :—three received from William Hamilton, a correspondent who

sent him many things, chiefly American, which three he enumerated

as Cactus Opuntia, Cactus Ficus-indica and Cactus Tuna major, and

two received from Dr. J. Anderson, viz., Cactus coccinelUfer and

Cactus Tuna elatior. He had received the Cactus Opuntia in 1798, and

he received the Cactus Tuna elatior in 1801 ', the dates of the receipts

of the others are not recorded by Roxburgh, hut we may assign the

receipt of the Caclns coccinelUfer from Anderson to the year 1788 or

1 7 89. My identifications of the species grown by Roxburgh and Anderson

and comments on the identifications will now be given seriatim.

Opuutia coclliuelifera Undoubtedly i Roxburgh and Anderson

both cultivated the true Opuntia cochinelifera. Roxburgh received his

® Founded in 1787.
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plant from Anderson, and Anderson gave the specimen to Rottler which

is preserved at Kew, with the label Cactus coccinellifer. Ex. horto

Andersoniano. Madras, April, 1809/^ The specimen is undoubtedly

what it claims to be : and again a drawing left by Roxburgh un-

questionably represents this species. Anderson had received his two

original living plants from the Royal Gardens at Kcw.

Opuntia moiiacantha :—Undoubtedly both grew Opuntia monac-

antha. A drawing in Roxburgh's collection proves that he had it, and

Rottler preserved a si:»ecimen from Anderson'^s garden with the label

Cactus Silvester, nob. Caulib. erectis, articulato-proliferis, articul.

obovat., compress,, lucido-viridibus. Spinis setae, subsolitariis, apicibus

fuscis. Corollis patentibus. Pistillo staminibus longiore. Fructu viridi.

Pabulum coccinellarum sylvaticarum. Ex horto Anderson. April 19,

1809.^^ Opuntia monacantha was the prickly pear on which Roxburgh

grew the cochineal insect
; and certainly when he sent the insect to

Anderson he must have sent branches of the plant also ; so that Ander-

son could grow it then, if he wished, and had not (but I believe that he

had) got plantations of it already. Roxburgh figured this prickly pear,

with the cochineal insect on it : and the description of his Cactus indicus

demonstrates conclusively that Opuntia monacantha is what he called by

that. name.

The Chinese Opuntia—apparently 0. decuniana Of Roxburgh's

Cactus chinensis a figure was left by him. It is of a thornless lanceolate-

ovate joint with a pale salmon-pink flower springing from near the base
;

some of the petals are notched in the centre at the top and all are

slightly serrated on the upper margin
;
the stamens and style nearly

equal them. Mr. N. E. Brown thinks that the drawing may be identified

as representing Opuntia decuniana and apparently correctly, for though

the shape of the joint would be unusual on a well rooted plant, it is just such

as arises first on a cutting in Calcutta. Wallich in a Manuscript

Catalogue of the Botanic Garden at Shibpur says that William Beale sent

the same species to him in 1839.

Opuntia elatier :—Undoubtedly Anderson grew Opuntia elatior.

Bottler's specimen tells us so : it is labelled Cactus Ficus-indica.

Caulibus ercctis, articulis obovatis compressis glaucis. Spinis setaceis

congestis divaricatis. Corollarum petalis coarctatis, rubescente flavis.

Pistillo filamentis breviore. Fructu rubro, A coccinellis svlvatlcis

hoec species non comeditur. Ex horto Andersoniano. April 19, 1809."

Roxburgh’s “Cactus Ficus-indica ” probably the same as Aiton’s:—

Roxburgh grew a Cactus P’icus-indica.''^ There is no proof that it
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was the same as Anderson^s, which has just been mentioned. It has

given me the greatest trouble to find means of identifying the plant
;

but I observe how largely Roxburgh relied on Alton^s Hortus Kewensis

for his names; and I find in that work, ii, (1789), p. 153, a

Cactus Fious-indica called the White-spined Indian Fig/'

Roxburgh has left a drawing of a white-spined Opuntia with a

sulphur-yellow flower lined outside with red, and with a blood red

fruit. Voigt, who from the records of the Calcutta Botanic Garden

compiled his Hortus Suburbanus Calcutteyisis (published posthumously

in i84?5), says, p. 63, that Opuntia Ficus-iudica " had a large

sulphur flower produced in the rainy season. It is quite .possible that

this was Roxburgh's Cactyis Ficus-indica, The drawing does not

represent a plant which otherwise I know. Roxburgh, as noted on

p. *297, received his plant from William Hamilton, and not from

Anderson.

iH the two Tunas of Roxburgh’s Catalogue, Tuna elatior was

probably Opuntia elatior :—For the determination of the other species

of Opuntia that Roxburgh and Anderson grew, the evidence is very un-

satisfactory* Three names remain in Roxburgh's catalogue, viz,, Cactus

Opmiia^ Cactus Tuna major, and Cactus Tuna elatior ; and one further

specimen was preserved by Rottler from Anderson's garden, with the

label Cactus Tuna. Ex horto Andersoniano. April 19, 1809."

It is evident that Roxburgh intended by the names Cactus Tuna

major and Cactus Tuna elatior to indicate that ho identified his two

plants with the Cactus Tuna, a* Tuna major, and Tuna elatior, of

Alton's Hortus Kewensis, (1789), p. 154?, i.e., with two of Dillen's

species. As a matter of fact Dillen's full names [Hortus Mthamensis,

pp. 395—398) were three, viz.:

—

Fig. 382, Tuna major, spinis validis flavicantibus, fiore sulphureo.

Fig. 380. Tuna major, spinis validis flavicantibus, flore gilvo.

Fig. 379, Tuna elatior, spinis validis nlgricantibus.

The three names indicated as many different plants, which were

cultivated in Sherrard's garden at.Eltham in Kent, between 1724) and

1732, i.e., sixty-five to eighty years before Roxburgh and Anderson

were experimentally growing Opuntias in India. But Alton put the two

first together as Cactus Tuna major.

Regarding Cactus Tuna elatior, it is to be noted that Anderson sent

the plant to Roxburgh which Roxburgh so named, and that he did not

send it until 1801. I know of no evidence whence he got it : and I



PRICKLY PEARS NOW WILL IN INDIA. 299

think that Roxburgh probably gave to it the name as it stands in his

Hortus Bengalensis, identifying it with the Tuna elatior spinis valadis

nigricantibus of Sherrard’s garden w^bich is what we now know as

Opuntia elatior. Voigt tells us that Opuntia elatior of the Calcutta

gardens had a purplish-yellow flower : this if it may be regarded, and I

think it may, as a very loose substitute for the splendidly accurate

rubescente flavus that we have seen on the label of Eottler‘’s speci-

men of Opuntia elatior

,

supports the contention that Roxburgh's Opuntia

Tuna elatior is the plant which Anderson, as represented by Bottler's

herbarium, had as Cactus Ficus-indica, The conclusion then is that

Anderson obtained the plant, and Roxburgh receiving it from Anderson

identified it as Cactus Tuna elatior and grew it as such at Calcutta
; but

that Bottler, from whatever source we do not know, gave it the name of

Cactus Ficus-indica in his herbarium.

Is not Anderson’s ©puntia Tuna, Opuntia Billenii ?—In 1902 I

collected and dried some specimens of undoubted Opuntia Billenii at

Vizagapatam. During the nine years that I have kept them, their

yellow thorns have darkened considerably. This observation makes it

seem probable that Bottler's Cactus Tuna which differs in appearance

from 0. Billenii in nothing but the colour of the thorns is a specimen of

Opuntia Billenii the thorns of which have gone black through age
;

indeed if the thorns of Opuntia Dillenli blacken completely, then

certainly it is Opuntia Billenii. It is not a species which Anderson is

recorded as sending to Roxburgh.

Roxburgh’s second Tuna may have been true Opuntia Tuna

*

For identifying Roxburgh's Cactus Tuna major, we turn to Dillen's two

figures ; one of them may represent Opuntia Bille^iii and the other

Opuntia Tuna. Voigt in his Hortus Suburbanus Calcuttensis recorded

an Opuntia Tuna " with a reddish flower as being in the Calcutta

gardens. If this was Roxburgh's plant then he may have had the

true Opuntia Tuna^

Roxburgh’s Cactus Opuntia cannot be deteriiiined .-—Roxburgh's

Cactus Opuntia by its name ought to have been Opuntia nan a, i.e.^ the

Opuntia vulgaris of most authors (for which see the note on p. 28 7j ;

but I have no means of proving this. Voigt compiling thirty years

later recorded Opuntia vulgaris as being in the Calcutta garden, but

not flowering.

The Manila Opuntia :—The Opuntia introduced from Manila, which

has no place in the Hortus Bengalensis^ but is mentioned in the
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Asiatic Register and elsewhere, as one which the wild cochineal would

eat, cannot be identified.

From the above remarks it may be concluded that of the five Opuntias

now wild in India

—

Opiiutia cocliiiielifera was introduced by Anderson from Kew
who communicated it to Roxburgh ;

Opuntia lllOliacantha was in India long before Roxburgh's time :

Opiiiltia elatior was probably introduced by Anderson who sent

it to Roxburgh ; \

Opuntia nigricans cannot be recognised among the species known

to Roxburgh and Anderson :

Opuntia Dilleijiii probably was the Cactus Tuna " of ^yhich

Anderson gave a specimen to Rdttler. Even if it were not, there is,

however, evidence to follow that Opuntia Billenii was in southern

India before either of these two men lived in it.

It has been said that Opuntia monacantha must have been introduced

long before Roxburgh's time ; the evidence for this statement lies in the

already wide distribution that Roxburgh records for it. Again it has

been recorded (p. 290) that Loureiro [Flora CocltincJdnensiSy 1790, p. 306)

saw an Opuntia, presumedly this one, in Bengal and other places in

India ;
he called it Cactus Ficus-iudica. Bucbanan-Hamilton, a

contemporary of Roxburgh's, left behind him tw’o drawings of Opuntia

monacantha ; the sheet whereon is the one, is labelled Cactus

cochineliferus, Lin. drawm by in 1309 " and the sheet

whereon is the other, is labelled Cactus coccinelifer : Lin. Sp. pi."

The second figure shows the plant thornless, and the red bracts which

subtend the clusters of glochidia and thorns are carelessly put in
;
but

nevertheless it is an undoubted figure of Opuntia monacantha. It is

not stated by Buchanan- Hamilton where it grew, but he was surveying

in the district of Rangpur in the early part of 1809, and in the district

of Purneah in the end of that year. He recorded that in the district of

Dinajpur were hedges of Opuntia (Montgomery Martin, History

y

AniiquitieSy and Statistics o/ Fasteru India, ii, 1338, p. 902).

Immediately after the reception of the wild cochineal in Calcutta

one nopalry ^ at any rate was planted in Bengal : Sir George Watt

[Commercial Frodurts of India, 1908, p. Sd?) has called attention to a

plantation of 50 bighas having been prepared at Rishra near Calcutta,

7 Nopalry

—

a plantation of Nopal, i.e., Opuntia for raising cochineal.
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and advertised as ready for the insect on November 10th, 179B.^ Opun-

tia monacanlha must have been the species, or one of the sx>ecies planted

at Rishra : it is locally very prevalent at the present date.

Next will be given the evidence that two species of Opuntia were

not uncommon in the south of India about this time.

Small enclosures, bounded by hedges of Euphorbia and Opuntia,

are named by Wilks in his Historical Sketches of the South of Indiay

iii, (1B17), p. Sd, as having caused the entanglement of Tippoo

Sultanas horse in the battle of Poongar on the banks of the Caverl on

September 12th, 1790. Then on p. 89, Wilks continues, ascribing

this disappointment chiefly to the enclosures, which we have mentioned,

he (Tippoo Sultan) some years afterwards ® ordered them to be entirely

levelled over the whole face of the district, and it is a curious fact that

he was materially aided in this operation by an almost invisible agent.

The prickly pear or straight-thorned Opuntia (foot-note. Cactus Ficus-,

indicay Lin. Ainslie) is the chief material of these fences, and the

Silvester cochineal introduced into Coromandel shortly after the order

had been given devoured not only the leaves but the root of the plant

with such avidity, as nearly to have terminated its existence in the

south-eastern provinces : while the Cactus ‘ Tuna ^ or awl-thorned

Opuntia remained untouched by the insect.^^ We ask ourselves what

these two Opuntias were.

Roxburgh and Anderson experimenting with the wild cochineal,

obtained by Captain Neilson, had found that it would not feed on Opuntia

elatioTy but grew on Opuntia monacanlha. This observation puts two

names forward as possibly the two plants indicated by Wilks : and

that the plant destroyed by the insect was Opuntia monacantha there

is every reason to believe : but it seems questionable if the plant spared

was Opuntia elatior. It will have been noticed that Wilks refers to

® This is how the original advertisement runs as quoted in Seton Karr’s Scicetiong

from the Calcutta Gazettes ii, 1865, p. 602) : “The 10th November, 1796.

Advertisement. To bo sold, that pleasant and well known villa of Ri.ssurah ,

.

at the convenient distance of about ten miles from Calcutta To the promises

are attwched ... about one hundred and twenty bighas of Napaulry, fully planted

and now ready to receive the insect, which renders it a valuable estate, and which

will, in all probability, pay in the first year a considerable part of the purchase money
that will be required for it. For further particulars, enquire,” etc.

^ The inferior, Sylvester or wild cochineal was introlu.^'ed into Calcutta in 1795,

through the agency of a Captain Neilson whose ship had touched at Rio dc Janeiro

on its way to India, and was distributed to Madrvn a Few mouths afterwards. This

circumstance would indicate that Tippoo Sultan’s order was issued about 1795.
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Ainslie as his authority for the names. Ainslie in his Materia Medica

of Hindustani, (1813), p. 91, catalogues two Opuntias as having verna-

cular names and uses in Southern India, viz., Cactus Ficus-indica, the

straight-thorned Opuntia and Cactus Tuna, the awl-thorned Opuntia.

The contrast in the English names must be noted; for in it is the

strongest evidence that Opuntia Dillenii was the awl-thorned Opuntia

or '' Cactus Tuna,'’" Opuntia elatior being straight-thorned like

Opuntia monacantha.

When Captain Neilson's race of the cochineal insect had

reached Madras in 1795, and was known from the Bengal ex-

periments as well as from experiments made by Dr. Andrew Berry to

grow freely on an Opuntia plentiful in the country side> but not well

or not better on their imported Opuntias, the Collectors of Revenue of

that Presidency were each supplied with a small quantity of the insect

and directed, in orders dated 29th March 1796, to exert themselves in

the most strenuous manner to get it propagated, and for its maintenance

they were to enclose spots of ground fifty or sixty feet square here and

there in convenient villages. The Opuntia in the orders is described as

the Naga kulli or Naga dalli kulli to be found in clumps and in hedges

of native gardens. Next they were instructed to offer a price

for the produce to induce villagers to collect and prepare the insects.

By their collecting, 4,393 lbs. were sent to London in 1 797, and 36,388

lbs. in 1798 (H. G. Prinsep in Transactions, Agri-Horticultural Society

of India, vi, 1839, Appendix, p, 89). The spread of .the insect was

thus most rapid,—an observation which to us is important as demon-

strating the abundance of the Opuntia it fed on, at any rate in the

country near Madras.

Buchanan-Hamilton tells us in his Journey from Madras through

Mysore (1807), that in 1800 and 1801 the hedges of that part of the

country were chiefly made of Euphorbia Tirucaili, Linn., and Euphorbia

Antiquorum, Linn. ; but it appears that at intervals there occurred

hedges of Opuntias. On pp. 399 —400 he states that when on May 13th,

1801, he reached Beiluru, about forty miles north of Seringapatam, he

found the cochineal collecting in progress. Two men were there, agents

of an officer in Arcot, who had apparently brought the cochineal insect

with them, and buying the right of putting it on to the hedges of the

gardens, were then busy collecting the crop that had resulted. The

Opuntias were dying from the attack of the insects ; and when all the

hedges were dead, the two men said that they would carry two men^s



PRICKLY PEARS NOW WILD IN INDIA. ao3

loads of branches filled with the insect, and apply these to tlie Nopals

{i.e.j Opuntias) of some other place/^ Then the ryots of Beiluru would

plant new hedges of Opnntia ; and Buchanan-llamilton estimated that

after three years these would be strong enough to bear another crop,

whereupon other gatherers of cochineal could come and buy the rights.

His last remark is most interesting
;
he says the cochineal is the bad

kind tliat has lately been introduced into India, and the plant is the

Cactus that is aboriginal of the country.'’^ It has already been remarked

that Roxburgh t\\o\\g\\t' Opnntia monacantlia to be aboriginal of India;

and there is no doubt that Buchanan- Hamilton meant the same species.

Seringapatam had fallen in 1799 ; Tippoo Sultanas orders to destroy

the hedges in his State had been issued about 1795 ; the cochineal insect

had been introduced into Coromandel in 1795 or 179G and in 1801 was

being carried by cochineal collectors through the countryside of Central

Mysore. Thus Wilks and Ainslle show to us that there were two

Opuntias then wild in Southern India, which we have identified as

Opuniia monacantlia and Opuntia DUlenUy—the first evidently the more

general. No wide distribution of Opuniia iJtlienii could have taken

place since Anderson commenced his experiments, especially as Opuntia

Billenii would not obtain any rapid dispersal by the cochineal collectors

to whom it was useless
;

the conclusion therefrom is that Opuntia

JJillenii had been established in Southern India with Opuntia monacau-

tha well before the end of the eighteenth century.

From reports made on the cocdiineal raised In India, it aj)})eared

that at least four times as much was recpilred to give the same colour as

the best Mexican grana fina. Therefore those Interested In India were

not satisfit‘d
;
and the result of their dissatisfaction was the imnortatiun

of other supplies of the Insect and of other Opuntias, Further the price

obtained dropped to one-third of what it had been, making the purchase

unremunerative and compelling the Government to discontinue their

policy, which they did gradually, taking only 8,U00 lbs. in 1809

and 4,000 lbs. In 1810.

Before the East India Company had commeiiced their experiments,

the French had sent Thierry de Menonville, the King’s Botanist at

Saint Domingo, to Mexico to obtain the co(diineal insei t for the French

West Indies. Thierry de Menonville at the risk of being sent to the

galleys,—for the Spanish had Imposed such a penalty on helping other

countries to raise cochineal, — succeeding in getting together a good deal

of information about its cultivation in Mexico and in bringing living

Opuntias and living insects to Saint Domingo where they were established

0
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until tlie political troubles of the French Revolution caused their loss (see

the Botanical Magazine^ under plate "74ii). In his Traite de la

culture dll published posthumously in 1787^ p. 284, Thierry de

Menonville says that the wild cochineal would grow on the Nopal

of Castille, on the true Nopal of the gardens of Mexico, on the Spanish

raquette, on Nopal Sylvester, on the Opuntia of Campeche, on Pereschia

and on the Tuna of the sea shore, growing best on the first and worst

on the last ; but it was inconvenient on account of the many thorns to

use Nopal Sylvester, Pereschia and the Tuna of the sea shore for it.

The fine cochineal would grow well on the Nopal of Castille, the

Opuntia of Campeche, and on the true Nopal of the gardens of Mexico,

which three had been imported into Saint Domingo from Mexico.

The Nepal of Castille, the true Nopal of Mexican gardens, the Spanish

raquette and the Opuntia of Campeche were plants comparatively

thornless.

India possessed in cultivation, at the time of which 1 am writing, one

thornless Nopal, the Kew Cactus of the correspondence of those years,

Linmeus^ Cactus cochinelifera^ afterwards thought by Sir William

Hooker to be the Opuntia of Campeche [see the Botanical Magazine,

(1827), under plate 2742]. Did Rottler identify Opuntia rnonacantha

with Nopal Sylvester ?

In 1807 the Board of Revenue, Madras, endorsed a suggestion that

as the British Government had got possession of certain Spanish parts

of South America, a reward should be offered for the bringing of the

cultivated cochineal insect to India, via the* Cape : and w^e learn from

the record of this transaction that a Mr. William Webb had a nopalry

containing in it a few roots of the Kew nopal,^'' i,e,, of Opuntia

cockinelifera.

The expression and the context suggest that the Kew nopal, in spite

of two thousand plants possessed by Drs. Anderson and Berry, had

become rare ten years later.

In 1821 and again in 1822 G. A, Prinsep brought to Bombay, via

Chelsea, cochineal insects from Campeche : it is not recorded on what

Opuntia, but 0, cochinelifera is probable (see Trans. Agri,-llort. Soc.

India, vi, 1839, Appendix, p. 30).

Lord Auckland again in 183G introduced Opuntia cochinelifera

from Kew, teste Walllch^s Manuscript Catalogue of the Botanic Garden

ai Shibpur, Calcutta.

It is said that in 1820 Don Ildefonsa Ruez del Res imported the

grana flna insect into Cadiz, Spain, where it was carefully cultivated by
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the Royal Economical Society of that city. Thence a clever Frenchman

contrived secretly to bring away a supply of insects which gave rise to a

stock in Bourbon in 1826. From Bourbon^ Perottet was permitted to

bring some joints of Nopal strewed with cochineal^'’ which he

preserved at Pondicherry until the third generation/^ when the

Nopals died (see Tram. Agri-Hort. Soc. Indian vi, 1839, Appendix,

p. 31). The East India Company were slow in getting knowledge

of the presence of the insect so near to India as Bourbon
;
but in 1837

Wallich became aware of it, and asked for a supply. A supply was

sent which arrived in Calcutta in boxes wherein were Nopals and

earth for their growth. At the same time a box of cochineal insects was

sent on rooted Opuntias from the Cape. The Bourbon Nopals were

so nearly dead on arrival that they were not propagated. The Cape

plant is said (Bell in Tram. Agri-Bort. Soc. India, vi, 1839, Appendix,

p. 36) to have been ^'Indicus,^^ i.e., Opuntia monacantJia. We have

thus a possible second introduction of that species into India
; but

it is nowhere stated that these Cape plants were grown by the Agri-

Horticultural Society.

Voigt, when he heard of the receipt in Calcutta of these insects,

offered to supply from Serampur the following Cacti

Opuntia Dillenii,'’^ meaning 0. monacantlia.

Opuntia triacantha, a plant sent to Carey by Dr. Herbert.

“Opuntia cylindrica, a plant introduced into Calcutta in 1806.

“Opuntia cochinillifera^'’— 0. eocJiinelifera.

“ Opuntia Tuna, as we learn from the Ilortus Suhurbanus

Calcuttensis the 0. Tuna major of Roxburgh.

“ Opuntia nigricans, Haworth, apparently the true plant.

“ Cereus hexagonus, Haworth.^^

The list shows that he was cultivating or could lay his hands on

(i) Opuntia monacantlia^ which had been in Bengal for a long time,

{ii) on Opuntia eocJiinelifera which had been in Calcutta since about

1788, {Hi) on the Opuntia which Roxburgh had grown as Cactus Tuna

major, which may have been Opuntia Tuna,2iX\i)i had been introduced into

India soon after 0. cochinelifera, (iv) on Opuntia cylindrica which

had come into India in 1806, (?;) on Opuntia triacantha which must have

come into India soon after and (^vi and vii) on what he calls Opuntia

nigricans (probably correctly) and 0punHa ferox,—introductions of

about the same date. The list is interesting because it enables us to

account for tne appearance of Opuntia nigricans among the prickly pe rs

now wild in India



806 DI^TERMTNATIONS OF TUB

The attempt to establish the grana fiiia cochineal having failed, the

Agri-Horticultural Society set to work to be ready for a second

importation and prepared a nopal ry well stocked with the Bourbon

Opuntia [Trans. Agri-IIort. Soc.. India^ vii, 1810, p. 206).

More than forty years now followed before cochineal was again

brought into public interest in India : then, in 1888, the Government of

Madras reintroduced the insect from Algiers. The consignments were

sent to Coimbatore on living Opuntias : but the insects died after arrival.'"

The Cactus, it is stated, was grown successfully
; but the records do not

give it a scientific name.

There have been no other attempts to establish Cacti in India except

such as have been made in our Botanic Gardens for ornamental pur-

poses only
;
and those I do not need to touch on. All that need be given

regarding introductions of these ])lants into the country has now been

written
;
and I pass on to evidence of the spread of them, correcting

the nomenclature of books as I go. Writers have used the names

with an almost constant wrongness, now in one way, now in another;

and every statement in the literature must be corrected in the matter of

nomenclature before acceptance.

In 1831, Wight and Arnott [Prodromus Flora; Peninsula Inclim

Orientalis, p. 363) sho-wed that they had identilied Opuntia Billenii

correctly as occurring in Southern India : they, however, spoilt the

recognition by confusing Roxburgh '’s Cactus indicns with it.

Voigt, as mentioned on page 305 above, wTongly called 0.

nionacaniha by the name of 0. Billenii [Trans. Jgri~Hort. Soc, India^

vi
, 1838, Appendix, p. 32) showing that Wight and ArnotCs mistake

had reached Calcutta.

In 1839 J. Graham in his Catalogue of the Plants growing in

p. 83, recorded Opuntia Billenii as commonly used as a

hedge plant about Cantonments in the Deccan.^' Almost certainly

he referred to Opuntia elatior. He says that Opuntia cochinelifcra

was in Bombay gardens.

It is interesting to observe hoAV the thirties brought the begin-

ning of the present confusion in the nomenclature,—how Wight and

Arnott having correctly named the southern Opuntia as 0. Billenii-^

[Opuntia monacantha had been swept out by the wild cochineal insect)—
incorrectly put the northern Opuntia monacantha under it, and how

Graham came after them putting the western Opuntia elatior under

the same name.
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Griffith recorded that the hedges about Ludhiflna were iii 183S made

of an Opuntia (vide Posthumous Papers, Journals, 1S17, p. 313). '’J’his

Opuntia probably was Opuntia monacantha

;

and we .sliall see that

fifteen years later the cochineal insect had nearly wiped it out.

Taylor in his Sketch of the Topography and Statistics of Dacca,

1840, p. 57, writes of Cactus iudicus evidently meaning Opuntia

monacantha.

In 1814 Munro in his Hortus Agrensis, p. 19, recorded two Opuntias

as occurring about Agra. The species which he calls Opuntia cochinillifer

which thrives very well in Agra: flowering in March probably was

Opuntia monacantha ; the other which . he calls Opuntia DiUenii was

not common about Agra, but abundant round the villages near Bhurt-

pore/^ This second is probably a correct determination.

Voigt [Hortus Suburhanus Calcuttensis, 1845, p. 63) names Optmtia

cochinelifera as being in the Honourable Company's Garden. Unlike

the author just quoted, he, writing before 1841, indicated the true

plant. He says that Opuntia nigricans, Haw., Opuntia triacantha^

DC., Opuntia ruhescens, Salm-Dyck, Opuntia leucantha, Ilort. Berol,

and Opuntia vulgaris, grew in the garden but did not flower
;

that

Opuntia Roxhurghiana, a new name for KoxburgVs Cactus chinensis, had

only flowered once during twenty -years
;
that Opunt ia (?) spinosissima,

Haw., and Opuntia brasiliensis, DC., flow'ered, but did not fruit. He
repeats his error of 183S by recording Opuntia monacantha wrongly

under the name Opuntia DiUenii ; and he records Opuntia Tuna,

Opuntia elatior and Opuntia Ficus-indica as flowering, the first with

a large reddish flower, the second with a large purplish yellow flower

and the third with a large sulphur flower.

In 1848 [Journ. Asiatic Soc. Bengal, xvii, pt. 1, p. 583), Madden
recorded the previous prevalence of Cactus indicus in Almora, and its

destruction by the cochineal insect in 1846. He surely referred to

Opuntia monacantha.

Wight gave a good figure of, and a correct name to, Opuntia

DiUenii m\\\s Illustrations of Indian Botany, ii, (1850), plate 114.

He said on p. 48 that it was apparently indigenous all ox^er the

country,^^ but he added that, as it was never found far from habitations,

it might, in his opinion, be possible that it had been brought from over-

seas.

Dalzell and Gibson [Bombay Flora, 1861, Supplement, p. 39) wrote

that Opuntia’ DiUenii had become common at that time about the

Deccan villages. The evidence of pre.sent distribution show’s that they
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meant ORuntia elatior. It is most interesting to learn (p. 4j0) from

them that according to report the plant had been brought to the Deccan

bj means of a few seeds that a Sirdar carried in his palanquin coming

from Delhi. The Delhi Opuntia, as we have seen^ is Opuntia elatior.

Dalzell and Gibson add that in Gujarat it had only arrived to their

knowledge at one place, the village of Sidhpur between Ahmedab^d

and Deesa.

Here may be given a reference of very considerable interest.

George Gibberne writing in the Transactions of the Agri-Horticultural

Society of Indian v, 1839, Appendix^ p. 11, mentions a Cactus as

common in the Deccan and Khandesh, where it was overrunning

every uncultivated and barren spot, and had cost some money and

much trouble in a vain effort to eradicate it. Although he identifies

it with an Opuvtia on which the cochineal insect would live at the

Cape, he must refer to 0. elatior

Stewart relates [Punjab Plants^ 1869, p. 101) that in 184*4i an out-

break of the cochineal insect in the Punjab destroyed the Opuntia

plants there. The outbreak was a matter of years and a Dr. A. Fleming

recorded (in Journ. Agri-Rort. Soc. India, ix, 1857, p. 200) its

existence at Amritsar in 1848. In the same year it was most prevalent

at Ludhiana (Dempster in Journ. Agri-Rort. Soc. India, ix, 1857,

p. 190). Stewart says that by 1852 only a single hedge remained at

Ludhiana,—the place where Griffith had seen the Opuntia in 1838 ; in

1851 the cochineal insect was seen by Purdon west of Gujrat. Pre-

sumedly it persists still, for I saw it myself near Kangra in 1902.

Stewart uses the name Cactus indicus for the plant, and indicates

Opuntia monacantJia,

Baden Powell [Vunjab Products, 1872, p. 194) gives on the author-

ity of a Mr. Taylor the statement that Opuntia vulgaris, meaning

0. monacantha, was wiped out in the neighbourhood of Ludhiana, in

1849-50 and was, when he wrote, only to be found in small patches

about Baboon, Kartarpur and Kapurthala within that district.

Opuntia monacantha must have been exceedingly abundant in parts

of the Punjab. It had become a nuisance to such an extent in the

Jullundur Doab that Shere Singh, when ruler of Lahore, inflicted

fines on parties allowing it to extend (F. C. Burnett in Journ. Agri-Rort,

Soc. India, vii, 1850, p. 32). But one year of the invasion of the

wild cochineal destroyed it about Jullundur almost to a plant, and

afforded the Kashmiri dyers a large supply of dye.
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In 1875 KurZj in his Trcllminary Jieport on the Forest and other

vegetation of Fegti, Appendix C, p. x, recorded as Burmese Opiintia

cochiniJlifera and Optcntia Fillenh : it is iinpossibh^ to be sure hosv

he used the names
;
but as Opuntia cochinelifera and Opantia mona-

cantha are in Burma now, he probably indicated them.

In 1878 in the Indian Forester, iii, p. 233, Surgeon-Major J. Sliortt

wrote of a red-flowered spineless “ Opuntia delenii as common at

Karanguli in the district of Cliingleput. He evidently indicated

Opuntia cochinelifera. He adds that this Opuntia was introduced by

the late Dr. James Anderson to feed the cochineal insect^'’ and that

*^Dr. Anderson used to supply His Majesty^s ships of war in the Madras

roads with the green leaves which were used as an antiscorbutic after

being boiled as an ordinary vegetable As noted above the statement

that Dr. Anderson introduced Opuntia cochinelifera is quite correct.

In his list of famine foods, p. 237, he names an Opuntia vulgaris,’^

adding the Tamil name for Opuntias Chuppauthumoolloo,^^ whereby

he assuredly meant Opuntia Billenii.

Opuntia Billenii is the only species named by C. B. Clarke in

Hooker'’s Flora of British India, ii., 1879, p. 657, w^here, following Wight

Boxburgh^s Cactus indicus is put under it. It was a not unnatural thing

to name no other Opuntia than this as Indian ; for at the time good

evidence did not exist in books for the determination of any other.

Gamble in his Manual of Indian Timbers, (1881), p. 208, followed

C. B. Clarke in naming his one Indian Opuntia as Opuntia Billenii.

Lisboa in his Useful Plants of the Bombay Presidency

,

(1884), pp. 160

and 199, used the same name, without doubt in reference to Opuntia

elatior.

The identifications began to be set right in the Keic Bulletin, 1888,

p. 170, where it is recorded it appears that there are three species of

Opuntia more or less common in the neighbourhood of Madras. These

are Opuntia nigricans, Haw., Opuntia Billenii, Haw., and Opuntia

monacantha, Haw.^'^ In the Proceedings of the Agri-Horticultural

Society of Madras for the same year, p. 16, is an extract from a letter

from Lieutenant-Colonel H. W. R. Cox, wherein is recorded a statement

that two Opuntias were then growing at Bellary, which are identified as

Opicntia nigricans and Opuntia Billenii j and again on p. 90 is a note

saying that he had found Opuntia monacantha at Hospet and Penu-

chonda in the same part of India. It is obvious that by the name

Opuntia nigricans the species Opuntia elatior is meant.
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Marshall Woodrow in 1888 [Proceedings of the Agri-Horticultural

Society of Madras, p. 5) remarked that apparently only one Opuntia,

which he called Opuntia nigricans (i.e., Opuntia elaiior) was commonly

naturalised in Western India
; but it seemed possible that a second, only

somewhat distinct Opuntia, mip-ht occur near Poona. In the Proceed-

ings of the same Society for 1001, p. 9, tiopalea cochinelifera is men-

tioned as growing well at Poona, hut declining to grow at Madras.

Either the true Opuntia cochinelifera or Opuntia decumana is intended

there. In the Dictionary of Economic Products, v, I89i, p. 490, Sir

George AVatt used the name Opuntia Dillenii in the same wide sense as

C. B. Clarke.

In 1894 Ti\\.hoi[[Systematic List of Trees, Shrubs of the Bombay

Presidency, p. 101) remarked that several species had been introduced

into India, and \vere wrongly put under Opnintia Dillenii in the Floras.

Gamble in the second edition of his Manual of Indian Timbers, (1902),

p. 382, named Opuntia Dillenii and Opuntia (?y spinosissima. Mill., as

Indian. The iirst he thought to have been the Opuntia grown before

1 795 at Masulipatam : by the second name he meant Opuntia elatior.

The Opuntia grown at Masulipatam evidently was Opuntia cochinelifera,

the Kew Nopal.

In 1895 in the Records of the Botanical Survey, i, p. 89, Marshall

Woodrow recorded Opuntia nigricans as occurring about Poona: this

plant evidently was Opuntia elatior. In the Records, i, 1898, p. 200,

Gammie recorded Opuntia Dillenii as in the Kangra Valley : this pro-

bably was Opuntia monacantha. In the Records, ii, (1902)^ p. 107, Wood
recorded Opuntia Dillenii as occurring in Chota Nagpur : a specimen

from him preserved at the Royal Botanic Gardens, Calcutta, is of

0. monacantha : and in the Records, ii, 1902, p. 181, Gammie recorded

Opuntia nigricans for Satara and Jambusar, doubtless meaning Opuntia

elatior.

Sir Henry Collett in his Flora Simlensis, 1902, p. 446, named

OpikHia Dillenii as occurring in hedges near Simla. Doubtless by this

name he meant Opuntia monacantha.

Dr. Theodore Cooke in his Flora of He Bombay Presidency, i, 1903,

p. 852, records as occurring Opuntia Dillenii and Opuntia nigricans

:

the latter is Opuntia elatior.

Colonel Prain [Bengal Plants, 1903, p. 531) names Opuntia DillenD

only as occurring in Bengal.

Gammie [Journ. Bombay Nat. Hist. Soc., xv, 1903, p. 286) says
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that Opuntia nigricans grows about Karla. Opuntia elatior is doubtless

meant.

In 1905 Major A. T. Gage recorded Opuntia monacantha as growing

at Sidoktaya in the district of Minbu, Burma [Records of the Botanical

Purvey of India, iii, p. 63). This name is correct.

Prain in the same volume of the Records, (1905), p. ^18, names

Opuntia Billenii as found near Calcutta : -this name is also correctly

used. Heinig [List of Plants of the Chittagong Collectorate, 1907,

p. 27) perhaps refers to Opuntia monacantha in recording Opuntia

Billenii as found in that district.

Sir Dietrich Brandis [Indian Trees, 1906, p. 316) used the name
Opuntia Billenii to denote all the Indian species, as in Sir Joseph

Hooker^s Plora.

Sir George Watt [Commercial Products of India, 1908, p. 348) names

the following Opuntias as Indian :— Opuntia decumana, Opuntia Billenii,

Opuntia Ficus-in dica, and Opuntia monacantha and Opuntia Tima. His

Opuntia Tuna is Rottler^s Cactus Tuna, which I believe to be Opuntia

Billenii ; his Opuntia monacantha is correctly named
; his Opuntia

decumana is Opuntia cochinelifera j his Opuntia Ficus-indica is

Opuntia elatior ; his Opuntia Billenii is correctly named.

Witt [Forest Flora of the Berar Circle, 1908, p. 45) records Opuntia

Billenii as common in Berar as about Khaudwa. Opuntia elatior is

the species meant.

Briihl (Journ. Asiatic ^oc. Bengal, 1908, p. 619) used the name
Opuntia Billenii in the sense of the Flora of British India.

Father Blatter^s Opuntia Billenii “ run wild in north Coimbatore

[Journ. Bombay Nat. Hist. Soc., xviii, 1908, p. 408) is likely to be

rightly named
;
but his Opuntia Billenii not common in Cutch

[Journ. Bombay. Nat. Hist.- Soc.. xviii, p. 772) is likely to be Opuntia

elatior.

Bamber [Journ. Bombay Nat. Hist. Soc., xix, 1910, p. 948) obviously

refers to both Opuntia elatior and Opuntia monacantha plants

under the one name of Opuntia Billenii.

SLMMARY OF SYXOYYMS IIV lYDIAY BOOKS.

In brief the names in the literature reviewed may thus be put

together :

—

Opuntia cochinelifera, Miller, trard. Diet., ed. 8, (1768), no. 6.

With synonyms and pseudonyms as follows

Opuntia cochinillifera, Voigt, Hortus Suburb. Calcuttensis,
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1845, X).
63 : Knrz, Prelim. Report Forests Pegu, 1875,

Appendix C., p. x (x)resumedly).

Opiiniia dele^iii, Shortt, in Indian Forester, iii, 1878, y>. 233.

Ojmntia dccumana, Watt, Commercial Products of India, 1908,

p. 348.

Cactus coecinellifer, Roxburgh, Ilortus Bengalensis, 1814, p. 37.

Nopalea CQchiniUifer, Bourne, in Proc. Agri-IIort. Soc. Madras,

.1901, p. 9.

Opiiiltia iiionaeaBtha, Haw., Supplem. Plant. Succulent., 1819, p.

8] : Kew Bulletin, 1888, ]). 170 : Cox in Proc. Agri-Ilort. Soc. Madras,

1888, p. 90: Gage in Records Bot, Survey, iii, (1905), p. 63 :

Watt, Commercial Products of India, 1908, j). 348. With synonyms

and pseudonyms as follows

Opuntia cochinillifer, lltunro, Ilortus Agrensis, 1844, j). 19.

Opuntia Dillenii, Wight and Arnott, Prodromus Florje Peninsuli©

Indire Orientalis, 1834, p. 363 (in lesser part) : Voigt,

in Ti ans. Agri-IIort. Soc. India, vi, 1839, Apx^endix, p. 32,

and Hortus Suburbanns Calcuttensis, 1845, p. 63: Kurz,

Prelim. Rep. Forests Pegu, 1875, Appendix C., p. x

(presumedly) : C. B. Clarke in HookeCs Flora Brit. India,

ii, 1879, p. 657 (in part) : Gamble, Manual Indian Tim-

bers, 1881, p. 208 (? in ^wt) : Watt, Diet. Economic Pro-

ducts, v, 189], p, 490 (in part) : Gammie in Records

Bot. Survey, i, (1898), p. 200 (probably) : Wood in

Records Bot. Survey, ii, (1902), p. 107 : Collett,

Flora Simlensis, (1902), p. 446 : Brandis, Indian Trees,

1906, p. 346 (in part) : Heinig, List Chittagong, 1907, p.

27 : Briihl in Journ. Asiatic Soc. Bengal, 1908, p. 619

(in xmrt) : Bamber in Journ. Bomb. Nat. Hist. Soc.,

xix, 1910, p. 948 (in part.)

Opuntia vulgaris^ Baden Powell, Punjab Products, 1872, p. 194.

Cactus cochineliferuSj Buchanan-Hamilton, ined.

Cactus cocliineUifer, Buchanan-Hamilton, ined.

Cactus indicuSf Roxburgh, Ilortus Bengalensis, 1814, p. 37

(nomen nudum) : Roxburgh, Flora Indica, iii, 1832, p.

475: Taylor, Sketch Topography Dacca, 1840, p. 57

(presumedly) : Madden in Journ. Asiatic Soc. Bengal,

xvii, 1845, p. 583 : Stewart, Punjab Plants, 1869, p. 101.
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Cactus Ficus-indica, Lourelro, Flora Cochincliineusis, 1790, p. 306

(presumeclly) : Ainslie, Materia Medica of Hindustan,

1813, p. 91 ; Wilks, Historical Sketches of the South of

India, iii, 1817, p. 89.

Cactus Silvester, Rdttler, ined.

Cactus sp., Buehanan-Hamilton, Journey through Mysore, 1807,

p. 400.

Opuntia sp., Griffith, Posthumous Papers, Journals, 1847, p, 313

(probably).

Opuntia elatior. Mill. Gard. Diet., ed, 8,(1768), no. 4 : Voigt,

Hortus Suburbanus Calcuttensis, 1845, p. 63 (probably). With

synonyms and pseudonyms as follows ;
—

Opuntia Dillenii, Graham, Catalogue of the Plants growing in

Bombay, 1839, p. 83 (presumedly) : Dalzell and Gibson

Bombay Flora, Supplement, 1861, p. 39 (presumedly) :

C. B. Clarke in HookeFs Flora of British India, ii, 1879,

p. 657 (in part) : Gamble, Manual Indian Timbers, 1881,

p. 208 (? in part), Lisboa, Useful Plants of the Bombay
Presidency, 1884, pp. 160 and 199 (presumedly) ; Watt,

Diet. Econ. Products, v, 1891, p. 490 (in part) : Brandis,

Indian Trees, 1906, p. 346 (in part) : WTtt, Forest Flora

of the Berar Circle, 1908, p. 45 : Bruhl, in Journ. Asiatic

Soo. Bengal, 1908, p. 619 (in part) : Blatter, in Journ.

Bombay Nat. Hist. Soc., xviii, 1908, p. 772 (presumedly):

Bamber, in Journ. Bombay Nat. Hist, Soc., xix, 1910,

p. 948.

Opuntia nigricans, Kew Bulletin, 1888, p. 170 : Marshall Wood-
row in Proc. Agri-Hort. Soc. Madras, 1888, p. 5 : Cox in

Proc. Agri-Hort. Soc. Madras, 1888, p. 16 : Marshall

Woodrow in Records Bot. Surv. Ind., i, 1895, p. 89 :

Garamie in Records Bot. SuiW. Ind., ii, 1902, p. 181, and
in Journ. Bombay Nat. Hist. Soc., xx, 1903, p. 286 :

T. Cooke, Flora Bombay Presidency, i, 1903, p. 852.

Opuntia ? spinosissima, Gamble, Manual Indian Timbers 2nd
edit. 1902, p. 382.

Opuntia Ficus-indica, Watt, Commercial Products India, 1908

p. 348.

Cactus Ficus-indica, Herb. Bottler, ined.

Cactus Tuna elatior, Roxburgh, Hortus Bengalensis, 1814, p. 37
(probably).
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Opimtia IMISeiiii, Haworth, Supplement. Plant. Succulent., 1819,

p. 79 : Wight and Arnott, Prodromus FioriS Peninsulae Indiae orlentalis,

1834, p. 363 (excluding synonyms) : Munro, Ilortus Agrensis, 1814,

p. 19 ; Wight, Illustrations Ind. Bot., ii, 1850, p. IS, plate 114 : C. B.

Clarke in Hooker’s Flora Brit. Ind., ii, 1879, p. 657 (in chief part) :

Gamble, Manual Indian Timbers, 1881, p. 2')8
(
? in part only) : Kew

Bulletin, 1888, p. 170 : Cox in Proc. Agri-Hort. Soc. Madras, 1888,

p. 13; Watt, Diet. Econ. Products, v, 1891, p. 490 (in part):

Ga?nble, Manual Indian Timbers, 2nd edit., 1902, p. 382 (? in part) :

To Cooke, Flora Bombay Presidency, i, 1903, p. 852 : Prain, Bengal

Plants, 1903, p. 531, and in Records Bot. Survey, iii, 1905, p. 218 :

Brandis, Indian Trees, 1906, p. 346 (in part) ; Watt, Commercial

Products India, 1908, p. 348 ; Briihl in Journ. Asiatic Soc. Bengal,

1908, p. 619 (in part): Blatter in Journ. Bombay Nat. Hist. Soc., xviii,

1908, p. 408. With two pseudonyms.

Ojmntici vulgaris^ Shortt in Indian Forester, iii, 1878, p. 237

(presumedly).

Cactus Titnay Herb. Bottler
;

Ainslie, Materia Medica of Hin-

dustan, 1813, p. 91 ; Wilks, Historical Sketches of the

South of India, iii, 1817, p. 89 : Watt, Commercial Pro-

ducts India, 1908, p. 348.

It must be a matter for warning to all that the name Opuntia

DiUenii has been used for every one of these four different cacti, the

name Opuntia Ficus-indica or Cactus Ficus-indica for three of them, and

Opuntia cochineliferay with some variation in the spelling, for two of

them.

OrtimA BECUWANA IS CULTIVATED IN ODIA.

In the Proceedings of the Ag ri~ Horticultural Society of Madras for

1888, p. 5, Marshall Woodrow refers to the occurrence of the ^Marge

thornless Opuntia grown for fruit in Malta and other Mediterranean

countries in plenty at Poona, but refusing to flower. This Opuntia

must be Opuntia deeumana. In 1885 independent attempts were made

to establish this same species in Madras, and in the United Provinces.

In the Reports on the Operations of the Department of Agriculturey

Madras Presidency, 1885-86, p. 3, and 1886-87, p. 3, it is recorded that

it failed in the hotter parts of Madra=?, but was grown successfully in

the Nilgiris and the Shevaroi hills. It was grown successfully in

Lucknow. But whether the plant is growing still at Lucknow and

whether it fruits or does not, has not been recorded. It is growing at the
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present date, and moreover fruiting’, in the compound of the Coimbatore

jail. But the plant has hitherto showh no tendency to run wild in

India. Koxburgb/s Cactus chinensis, which I believe was this, only

flowered once in Calcutta in twenty years Voigt, llort. Calc,

tSuburhaiiuSy 1815, p. 6:2).

KEY TO THE SPECIES KOW WIEH IX IXDU.

Calyx not extended into a tube
;

stem jointed

;

joints flat . « . . .Opuxtia.

Stamens exserted (Subgeniis jSFopalea)

Stamens not exserted (Subgenus Eu-Opuntia):

Spines falling except one long one on each

cushion ......
Several large spines remaining on each

cushion :

Spines all straight, slender, tawny or

purplish-black :

Flowers orange ....
Flowers at opening lemon-yellow chang-

ing to rose-pink

Spines some curved, the largest stout,

light horn-coloured in life, darkening

in herbaria with age

Calyx tube extended ,* stem cylindric, ridged

0. cochiuelifera.

0. monacant/ia.

0. nigricans.

0. elatior.

. 0. Billenii.

.Ceheus

C. pterogonus.

ILLIJSTRATIOXS AXO DESCRIPTIOXS IX STAXDARD WORKS.

Sjpecies 1.—Opuntia cochiuelifera is satisfactorily figured in the

Botanic Magazine, 1827, plate 2472, and in Karl Schumann^s account

of the Cactaceae in Martins^ Flora Brasiliensis, iv., pt. 2, 1890, plate 60,

and passably in Pfeiffer and Otto^s Abbildung BlUhender Cacteen, J843,

plate 24, and in Andrew’s Botanists^ Repository, 1808, plate 0^33.

P'urther there is the old plate in Dillen'’s llortus Flthamensis.

Species 2.—Thei:,e is a good figure of Opiintia moiiacantha in the

Botanic Register, 1835, plate 1726, another good figure, Imt under

the wrong name of Cactus Opuntia Tuna in DeCaudolle’s Plantes

Grasses, 1820, a good but uncoloured figure in Karl SchumaiuCs account

of the Cactacea3 in Martins’ Flora Brasiliensis, iv., pt. 2, 1890, plafe 62,

and another showing the habit excellently in Maiden’s Preliminary Study
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of the PricJcly Pears naturalised in New South Wales^ Department of

Agriculture_, N. S. W. Misc. Publ. no. 153.

Species 3 .—The name Cactus nigricans was given by Haworth in his

Miscellanea Nalnralia, 1803, p. 187, to an Opuntia which he had seen

growing, but which had not then dowered
;

in 1311 it flowered and

he sent flowers to Sims who had them drawn for the Botanic Magazine.

In 1812 Haworth {Synopsis Plantarum Succulentarum,^. 189) changed

the name of his plant to OpiilUia nigricans and sent fruits to Sims.

Sims published in 1813 the figure 1557 in the Botanic Magazine.

In 1812 Haworth wrongly put DeCandolVs figure of Opuntia mona-

cantha in the Plantes Grasses under Opuntia nigricans : but that error

does not affect thc^ nomenclature.

Species 4 .'—The history of Opuntia clatior is far longer than that

of Opuntia nigricans. The name dates from Miller'^s Gardeners^ Die-

tionaryy 8th edition, (1768), no. 4, where the species is defined 'as

Opuntia (elatior) articulis ovato-oblongis, spinis longissimis nigrescenti-

bus. Indian Fig with oblong oval joints and very long black spines.

Tuna elatior spinis validis nigricantibus, Hort. Elth. tab. 194. Taller

Indian Fig with strong black spines .... The fourth sort grows

taller than either of the former [i.e.^ Opuntia vulgaris, Opuntia Ficus-

indica of Miller and Opuntia Tuna)
;
the bmnehes are larger, thicker

and of a deeper green and are armed with strong black spines which

come out in clusters like those of the other sorts, but the clusters are

further asunder. The flowers are produced from the upper edges of

the branches : they are smaller than those of other sorts, and are of

a purplish colour as also are the stamina^ the fruit is of the same form

as those of the first, but do not ripen here.^’’

It will have been noticed that Miller refers to a plant which Dillen

had seen growing betw^een 1721 and 1732. Dilleri said that his plant

was larger than Tuna vulgaris [i.e., Opuntia vulgaris) and taller, grow-

ing higher than a tali man^s height in seven years, with long rigid

spines which pass from fuse to black in all cases, and stand out in the

star of the five on dice (quincunciali ordine) with at their bases a

pencil (brush) of hairs, the flowers small for the size of the plant, pass-

ing from yellow (flavus) to purple, the stamens purple, the fruits with

clusters of thorns, but not ripening in England.

Miller obviously meant by Opuntia elatior to

and indeed seems to have taken more of his information from Dillen

than from actual observation. Dillen had seen the plant grow up
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from a seedling under his own eyes in Sherrard'’s garden. Alton in 17B9

{Hortus Keweiisisy Uj p. 151) considered that he had this plant in the

Royal collection at Kew : and this is hy no means impossible. Knowl-

ton, Sherrard^s gardener, was only recently dead at that date and had

been Aiton^s friend.

The first comydications in the use of the specific name elatior eaine

from Willdenow, who in his Species Vlantarum^ ii, (1799), p. 944,

identified with Miller's plant, cultivated in Europe, specimens observed

wild. He refers to Enphrasius'' travels, to Ilouttuyn and to one of

Jacquin's works—rare works which I have not seen
;
and he inserted

into the brief diagnosis the ejathet subulate for the spines. He calls

it Cactus Tuna, var. h.

Alton still had the plant in ISll when the second edition of hi^

Bortus Kev^ensls appeared (iii, p. 179), and Haworth who, in onlv the

next year, was the author of the combination

—

Oputitia elatior [Synopsis

Flantarum Succulentarum, p. 187), and who was a friend of Aiton's,

must have known the plant at Kew : indeed he cites Aiton’s Hortus

Kewensis.

in i\\Q Botanic Magazine (1813), plate 1557, when figuring

Haworth's Opuntia nigricans makes it and Opuntia elatior both varie-

ties of Opuntia Tuna. Tiie first is defined, after Haworth, as erecta,

articulis late ovato-oblongis, spinis subulatis longissimis nigrescentibus/'

the second, as erecta, articulis oblongis lanceolatisque, spinis diversifor-

mibus fulvo-nigris, majoribus divaricatis 3— 1 0-lineavibus."

Pfeiffer in hi^ Enumeratio diagnostica Cactearum, (1837), p. 165

put Opuntia elatior just after Opuntia nigricans, and savs of it

‘‘ Opuntiae nigricanti valde (forsan nimis) affmis." He quotes Dillen

Miller, Haworth and Wildenow to show wdiat he meant, and gives a

description which he must have drawn up himself, for it adds to wEat

had been written before Stigma 5-fidum. Fructus ruber, ovatus

IJ poll, longus, 1 poll, diam."

In 1846 Forester in his Ilandbiich der Cacteenkunde, p. 496, enu-

merated Opuntia elatior and said how nearly related it is to Opuntia

nigricans. Most of what he said, was taken from Pfeiffer, but he

apparently knew the plant : he said it was the Opuntia nigricans of

the Paris garden.

Labouret in the Monographic de la Faviille d( Cactacees, 1853

p. 456, does not add much to what Pfeiffer had said, except to sav how
to cultivate it. Doubtless he had seen it alive in Paris,
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Species 5.—Opuiitia Dilleilii is well figured by Wight in his

Illustrations of Indian Botany, ii, (1850), plate 114 ; and fairly well

figured in the Botanic Register, (1817), plate 2-55.

Species 6 .—Cereus pterogoiius is well figured in the Botanic

Magazine, (1863), plate 5360.

CONCLUSIONS.

Five species of Opuntia and one of Cereus are shown to have run

wild in India. Of them, one

—

Opnntia m^nacantha. Haw. — apparently

came into India much earlier than 1786, when our records begin, possibly

as early as 1700 : another — Haw. —apparently reached

Southern India not later than 1750. Opuntia cochinelifera came into

India4n 1786. A fourth species came into India at the very end of the

eighteenth or in the Hrst few years of the nineteenth century : it was

Opuntia elatior. Opuntia nigricans came into India early in the

nineteenth century.

Being American plants they have chiefly reached India via Europe.

Opuntia monacantha was possibly in European gardens in the sixteenth

century ; it was certainly in English gardens before the end of the

seventeenth century. It was established in the Cape in, and probably

long before, 1772, as well as in India and possibly also in Cochin-China.

Opuntia cochinelifera was in England from 1688. Opuntia Billenii

was in English gardens from before 1732 and so was Opuntia elatior.

Opuntia monacantha in 1795 had spread (probably from the banks

of the Hughli) through Bengal up to Dinajpur and perhaps beyond.

From the Madras coast, before 1800, it had spread right up to the

centre of Mysore and probably further.

In Northern India it has spread, before 1838, to Ludhiana in the

Punjab ; and in 1840 Griffith noticed an Opuntia in cultivation in a

garden in Kdfiristan which doubtless was it.

Before 1875, possibly long before, two Opuntias,onQ probably it

had become established in Burma, and of them, the one we are now

dealing with, is prevalent at the present date in the dry central zone.

The wild cochineal insect introduced into India in 1795 spread

so rapidly on Opuntia monacantha as to destroy it, branch and root,

out of the countryside. The insect was introduced into both Bengal

and Madras ; but owing to the action of the Government of Madras in

encouraging its propagation it spread more rapidly there than in

Bengal. It had almost done its work of destruction in Southern India

in twenty years ;
but in the north it took sixty years to travel from
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Calcutta up the Ganges valley and over the Punjab plain to Ludhiana

—

rather more than 800 miles away. Its progress through Bengal is

unrecorded ; but the Opuntia had become a pest in the Punjab, and its

destruction made such a difference to the face of the country that

writers promptly noticed and recorded what was happening.

Opuntia monacaniha, thanks to the cochineal insect, which is still

with us, is now a comparatively scarce plant. Its survival in Assam in

greater quantity than elsewhere is due to the isolation, by reason of the

submersion of the country in the rains, of sites suitable for it. The

Cactus being used by man for fences, has been carried over the

barriers, but not the cochineal.

The abundance of the Cactus in India before its enemy, the cochineal

insect, was introduced seems to be proof that the Portuguese did not

introduce the latter into India : I do not know any reason for stating,

as has been done, that they probably did so.

Opuntia Dillenii, unchecked by the cochineal insect, has continued

to spread in Southern India and is now the commonest species there.

It occurs about Calcutta ; and before 1840 it had been taken to Agra,

where it grows still.

Opuntia elatior ran wild after 1800 from Calcutta and spread

through the north of India. Its great prevalence about Patna and

Delhi suggests that it was early taken to those two places. Prom

Delhi it was taken to the Deccan, where its spread has been most rapid.

It is now invading the Central Provinces from the west, and has reached

Nagpur. It is in Western India sometimes attacked by the cocoid

Diaspis cacti ; but the attack is mild.

Opuntia cochinelifera has never got a firm hold in the country, but

has been taken since 1800 to various places including Burma.

The failure of the spineless Opuntia cochinelifera and ^he one-spined

Opuntia monacantha to take firm hold of the country, though largely

due to the avidity with which the wild cochineal attacks them, is also

due to the inferior fence that they make. The rapid dispersal of

Opuntia elatior and Opuntia Dillenii through the country has been

undoubtedly due to their use in making fences. A practice of the

middle part of the last century of using them round cantonments,

and the fine fence,—the ‘ Salt-wall,^—made over miles of country along

the Rajputana border to prevent smuggling, undoubtedly afforded the

plants" many new starting points for fresh encroachments : even now
0 . elatior forms a splendid jail fence at Dharwar. Thus have they
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spread, birds aiding in their dispersal through short distances by

carrying the seeds when they eat the fruits.

The rarity of Opuntias in rice-growing tracts is noteworthy. Rice

fields are not fenced, and Opuntias have not had encouragement. It is

among garden lands and about villages that they mostly flourish, and

the practice of using them for the protection of young shade-trees along

roadsides has often greatly increased their spread.

All the species established in India flower freely : those which

Roxburgh and others introduced into India, which did not flower freely,

have died out.

On pp. —295 above and in the accompanying map the present

dispersal of Opuntias in India is given
;

it is there shown that Opimtia

elatior is pre-eminently the Opuntia of the west, and Opuntia Dillenii

the Opuntia of the south. Opuntia monacantha is the one chiefly found

to the north-east.

Opuntias are rare in the Punjab plain away from the canals except

about Delhi ; but Opuntia monacantha has recently been used much for

clothing hillocks in Lahore. They have not penetrated the hills of the

Central Provinces nor the hills of Burma.

On pp. 311—314 above, the nomenclature of the books is corrected.

For the purpose of this paper Linnaeus^ herbarium, and Wallich’s

herbarium preserved by the Linneau Society of London, the herbarium

of the British Museum of Natural History, South Kensington, and the

herbaria of the Royal Botanic Gardens, Kew and Calcutta, have been

examined. Linnaeus^ and Wallich's herbaria did not help in the

investigation.

Enquiries made from Mr. Couchman, Director of Agriculture,

Madras, led to the detection of Opuntia decumana at Coimbatore. To

him, to Mr. W. Kirkpatrick who called my attention to the ‘'^Salt walP^

of Opuntia on the Rajpiitana border and to Mr. Mahaluxmiwala, Sup-

erintendent of the Municipal Gardens, Bombay, who supplied sped”

mens on rec^uest for study, the author’s best thanks are cordially given.

The author hopes that his work will prevent any waste of money

in fruitless attempts to destroy prickly pear by means of the cochineal

insect. Such attempts, as have been made in the past, have been made

in ignorance of the true food plants of that little insect.

CHRONOLOGY.

Before 1786, probably long before, Opuntia was established
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in Bengal and Madras, its introduction having been due apparently to

its use on board ship as a food.

Before 1786, Opuntia Diltenii was established in Madras.

1788. Opuntia coohinelifera introduced from the King^s Garden at

Kew, to Dr. Anderson's Garden at Masulipatam, and soon after intro-

duced into the newly founded East India Company'’s Botanic Garden

at Calcutta.

1788. The East India Company gave sealed orders to their ships

proceeding to Brazil to procure, if possible, the cochineal insect.

1790. Battle of Poongar, when Tippoo's horse got entangled among

Opuntia hedges,—a circumstance showing the abundance of the plant

in Mysore.

1795. A Captain Neilson brought a supply of cochineal insect,

afterwards classed as Sylvester," from Bio de Janeiro to Calcutta, where

Roxburgh found that it- would grow on Opuntia monacantha^ and

whence early he sent a supply to Dr. Anderson in Madras.

1796. A plantation of Opuntia probably 0. monacanthay made as a

speculation at Bishra near Calcutta ; but there is no record of cochineal

having been grown on it.

1796. Orders by the East India Company in Madras to their

Collectors to protect the Opuntias in all parts of their charges
; a small

supply of cochineal insect distributed to each of them, which they were

to get cultivated, and they were to obtain from the villagers the pre-

pared cochineal at a fixed rate.

1799. Big export of cochineal to England. Roxburgh received

in Calcutta an Opuntia \\h\Qh. he called Cactus Opuntia" probably

being Opuntia nana, which persisted for a time in cultivation almost

without flowering, but did not establish itself as a wild plant.

1800. Anderson received an Opuntia from abroad which he sent on
to Roxburgh in 1801, and which proves to have been Opuntia elatior,

now a plant wild widely over India.

1800 ? Roxburgh received from China Opuntia decumana, which
grew but indifferently in Calcutta and did not establish itself as a

wild plant. He also received what may have been the true Opuntia

Tuna : it has not run wild.

1801. Buchanan-Hamilton observed in Central Mysore how with

avidity the introduced cochineal was destroying Opuntia (evidently

Opuntia monacantka).

1806 ? Opuntia nigricans^ brought into the East India Company's
Botanic Garden at Calcutta from England.
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1807. The East India Company realising that they could not

make a profit out of their dealings in cochineal began to withdraw their

encouragement, and stopped it after 1810.

1807. Renewed proposals to obtain cochineal ^‘grana fina from

South America
;
Opuntia cochinelifera suggested to be used as a nurse

plant for it.

182^1. G. A. Prinsep introduced the cochineal insect into Bombay
from Campeche via London, possibly on Opuntia cochinelifera. Fate

of experiment unrecorded.

1822. G. A. Prinsep repeated his introduction. Fate of experi-

ment unrecorded.

1826 ? Perrottet brought the cochineal insect from Bourbon to

Pondicherry and iV^served it for three generations. To Bourbon it had

been brought in 1826 from Cadiz; and Cadiz had received it from

America in 1820.

1830 or earlier. Seed oi Opuntia elatior taken from Delhi to the

Deccan by a traveller in a palanquin.

1837. Wallich hearing that cochineal was in Bourbon, obtained

some for Calcutta : it was pronounced grana Sylvester, though derived

from a stock said to be grana fina, and apparently not cultivated.

1837. Cochineal received in Calcutta from the Cape of Good Hope

on rooted plants of Opuntia monacantha^ which was also pronounced

grana Sylvester.

1839. Opuntias so troublesome in the Deccan that an attempt

was made in vain to extirpate them. About the same time Opuntia

monacanika had become so troublesome in parts of the Punjab that

fines were instituted against those who let it grow.

1840. The Bourbon Nopal—apparently Opuntia cochinelifera—was

vigorously propagated by the Agri-Horticultural Society in Calcutta

in the hope of using it for a nurse plant for the grana fina insect which

the Society was seeking to get.

1844-52. The outbreak of the cochineal insect in the Punjab,

most marked and most effective, as regards Opuntia monacantha.

1861. One Opuntia, apparently 0. elatior, had just reached the

neighbourhood of Deesa.

1883. The Government of Madras re-introduced at Coimbatore

the cochineal insect from Algiers, but the insects died after arrival,







Suryry lud. Vol. IV., Nu.





RECORDS
OF THE

BOTANICAL SURVEY OF INDIA

Volume IV.—No. 7

THE ALPINE AND SUB-ALPINE VEGETATION
OF SOUTH-EAST SIKKIM

W. W. SMITH

CALCUTTA
SUPERINTENDENT GOVERNMENT PRINTING, INDIA



Agents for the sale of Books published by the Superintendent of
Government Printing, India, Calcutta .

In the United Kingdom.

Constable & Co., lo, Orange Street,

Leicester Square, W.C.

Bernard Quaritch, ii, Grafton Street,

New Bond Street, W.
Deighton, Bell & Co., Cambridge.

H. S. King & Co., 65, Cornhill, and 9,

Pall Mall, London.

P. S. King & Son, 2 & 4, Great Smith
Street, Westminster, S.W.

Grindlay & Co., 54, Parliament Street,

London, S.W.

Kegan Paul, Trench, Trubner & Co.,

68-74, Carter Lane, E.C.

B. H. Blackwell, 50 & 51, Broad Street,

Oxford.

T. Fisher Urtwin, i, Adelphi Terrace,
London, W.C.

W. Thacker & Co., 2, Creed Lane,
London, E.C.

Luzac & Co., 46, Great Russell Street,
London, W.C.

Oliver & Boyd, Tweeddale Court,
Edinburgh.

E. Ponsonby, Ld., 116, Grafton Street,

Dublin.

On the Continent.

R. Friedlander & Sohn, Berlin, W. N.

Carlstrasse, ii.

Otto Harrassowitz, Leipzig.

Ernest Leroux, 28, Rue Bonaparte, Paris.

Martinus Nijhoff, The Hague, Holland.

Karl W. Hiersemann, Leipzig.

In India and Ceylon.

Thacker, Spink & Co., Calcutta and
Simla.

Newman & Co., Calcutta.

S. K. Lahiri & Co., Calcutta.

R. Cambray & Co., Calcutta.

B. Banerjee & Co., Calcutta.

The Calcutta School Book and Useful
Literature Society, 309, Bow Bazar
Street, Calcutta.

Butterworth & Co. (India), Limited,

Calcutta.

The Weldon Library, 18-5, Chowringhee
Road, Calcutta.

Thacker & Co., Ld., Bombay.

D. B. T araporevala, Sons &. Co., Bombay.

A. J. Combridge & Co., Bombay.

Radhabai Atmararn Sagoon, Bombay.

Sunder Pandurang, Bombay.

Gopal Narayan & Co., Bombay.

Ram Chandra Govind & Son, Bombay.

G. A. Natesan & Co., Madras.

Higginbotham & Co., Madras.

Combridge & Co., Madras.

Thompson & Co., Madras.

S. Murthy & Co., Madras.

Temple & Co., Madras.

V. Kalyanarama Iyer & Co., Madras.

P. R. Rama Iyer & Co., Madras.

A. Chand & Co., Lahore.

Superintendent, American Baptist Mis-
sion Press, Rangoon.

Rai Sahib M. Gulab Singh & Sons,

Mufid-i-Am Press, Lahore and Calcutta.

N. B. Mathur, Superintendent, Nazair

Kanun Hind Press, Allahabad.

A. M. & J. Ferguson, Colombo, Ceylon.

S. C. 'lalukdar. Proprietor, Students &
Co., Cooch Behar.



THE ALPINE AND SUB^ALPINE VEGETATION OF
SOUTH-EAST SIKKIM.

r. r. Smith,

INTRODUCTIOl^.

The writer was deputed in July—August 1910 by Major A. T. Gage,

I.M.S., Director of the Botanical Survey of India, to explore botanically

South-East Sikkim, more especially the ridges lying between the Cho-La

and the Tanka-La. Both these passes were visited by botaijist many

years ago, by the late Sir Joseph Hooker and the late Mr. C. B. Clarke,

and more recently (1892) by Mr. G. A. Gammie. However the interven-

ing country, a tangle of hills with deep wooded valleys, was unknown

and offered an inviting field for investigation. The area is one of the

wettest in the Himalayas, exposed to almost the full force of the monsoon

rains. During July and August it rained every day, often all day and

generally the greater part of every day. The actual total of inches is

probably less than wJiab is received on the outer hills below and at

Darjeeling, as owing to the elevation the rain is frequently more of a

drizzle than a downpour, but the amount of sunshine during the short

flowering season is very limited. The conditions approximate to those

of the Singalela Range with less violent winds.

I left Darjeeling on June 29th with Lepcha collectors and coolies

travelling via Namchi, Temi, Song and Gangtok. As the Chola Range
is practically without settled inhabitants, there being only a few herds-

men during the summer months, airangements were made at Gangtok,

the capital of Sikkim, for food supplies. Gangtok was left on July 3rd

by the Changu road which leads to the Kathui La, one of the chief

passes into the Chumbi V alley. The greater part of this road was

surveyed and completed for the Tibet expedition of 1903-04 as a means

of relief to the Dzalep-La (Jdep La) route and is an excellent one

throughout, presenting little difficulty beyond the climb of 10,000 feet

in a journey of about 30 miles. The first march is to the Karponaag
bungalow, a gradual rise from 5,000 to 9,000 feet. The forest vegetation

corresponds closely to that of the Darjeeling District at the same eleva-

tion. Signs of cultivation soon disappear and at Karponang there are

only a few huts near the bungalow. It is not an area to attract the
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cultivator, the valley being very wild and the slopes steep. The road

has been cut with considerable difficulty, here and there overhanging deep

precipices. Didymocarpi frequent these rocky cuttings. Didymocarpm,

as has been pointed out by Ridley in connection with the Malayan Flora,

is very restricted in its specific distribution. The Sikkim species are

no exception to the rule and the Burmese species seem similarly restric-

ted. The same is true of the closely allied genus Chirita. Near

Karponang I picked a branch from a shrub which at the time I took to

be Leycesteria glaucopkylla, but subsequent comparison in the herbarium

showed it to be a new species allied to the Chinese Leycesteria sinensis,

I have named it Leycesteria Belliana in honour of Mr. C. A. Bell, the

Political Officer of Sikkim, who has made botanical collections in the

Chumbi Valley. I was in hopes that the native collectors would secure

the plant later in seed but on returning in October they were unable to

find the shrub again. No doubt it had shed its leaves and was difficult

to distinguish. Only four other species of this genus are known and

the plant would be an interesting addition to the gardens of Europe.

The roadside yielded another new species in Swertia ramosa.

The next day was spent in the vicinity of Karponang exploring the

ridges above the bungalow and also the steep slopes below which lead

to the Roro Chu. On the 5th we proceeded to Changu, a further

rise of 3,000 feet. For the first five miles to Laghep the road is fairly

level running through the narrowing valley, but high above the stream.

The vegetation up to 10,000 feet was somewhat backward but above that

a fine blaze of colour greeted us. The plants of alpine Sikkim make

the most of their short flowering season. Above Laghep the ground

rapidly rises to the lake of Changu which is near 12,000 feet elevation.

In fine flower were Cathcartia villosa^ Meconopsisy TrolliuSy Anemone,

Primula sikkimensisy Primula reticulata. Primula geranii/oliay a plant

hitherto known only from the Chumbi Valley, is not uncommon by the

reeky slopes and more occasional is its near ally, the rare Primula

vaginata. Also noteworthy were the scarce Cathcartia lyrata, the

peculiar Parnassia tenella near the ruined Laghep bungalow and

Poscoea alpina the rarer of the tw6 Sikkim species and usually a plant

of the drier ranges. The forest is here comparatively open but that may
be due in great part to the cutting of firewood for the camp during the

transit of gangs of coolies in 1903-04.

Changn and Laghep.

Changu lake is a fairly large one for Sikkim, being quite half a mile

long, but like all the Sikkim lakes is almost destitute of plant life.
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With the exception of paludal Bpecies on the banks it has no phanero*

gamic flora. A dak-bungalow is pleasantly situated on the slope at the

north end and formed a most convenient centre for my subsequent opera-

tions. The route is now little used as the Dzalep La is a more direct

road for the Chumbi Y alley. The number of storehouses and huts is a

reminder of the Tibet expedition when the place had a transient import-

ance. Now it is one of the moat desolate posts in Sikkim. The

Chumbi boundary at the Nathui La lies about eight miles to the east.

Changu and its lake lie in a hollow girt by irregular ridges which

rise to 14—15,000 feet. In the valley basin there is a fair extent of what

maybe termed coarse meadow, where Banunculacece Frimulacea

are much more ‘prominent however than GraminecR. The slopes above

are in most places covered with Ehododendrons, but here and there are

open spaces cleared by shepherds. These extend in places to the top

of the ridges and afford a very varied pasturage of herbs and prostrate

shrubs.

On the 6th we climbed the hills lying to the west which do not rise

above 14,000 feet. The slopes soon becfome rocky and barren. The limit

of vegetation and the absolute altitude reached by typical individual

species seem to be lower here than in other parts of Sikkim. In tlie

Zemu and Llonakh valleys similar plants range at least 1,000 feet

higher, but these latter valleys are drier than those of south-east

Sikkim and the surrounding sheltering mountains much loftier. Thus

in Western and Northern Sikkim an altitude of 15,000 feet gives a con-

spicuous and varied flora, while a height of 15,000 feet in the Changu

area is usually a crest of bare rocks exposed to the force of the rains,

80 that the altitude reached by prevalent alpines in this area is much
lower in many cases than what is recorded in the flora of British India,

as a glance at the appended Ijst will show. The snow must lie long on

these Chola hills, melting slowly in the prevailing mists, and thus various

conditions combine to give the alpine flora an exceedingly short flowering

season.

The most tenacious phanerogams on the upper rocks and sometimog

the only ones I found were Primula muscoides and Clirysosjplenium car-

nosum. Minute forms of Cochlearia, Arenariai Potentillay Saxi/raga and

Polygonum occur sparingly on the wind sw^ept crests. From 12—13,000

feet the vegetation was in early July in full bloom. The tall Gentiana

stylophora and 8wertia Hooheri were very conspicuous. Rheum nohiU

was scarce, appearing at 13,500 feet, which is comparatively low for it.

Primula was especially prevalent with a dozen fine species. The largo

species of Senecio of the section Ligularia were just coming into bud and
formed a considerable element in the vegetation. As everywhere in

B 2
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temperate and alpine Sikkim there were miles of Rhododendron, the

more alpine species being still in flower. Trees occurred in the more

sheltered corners. Two miles above Chaugu^ and also just below the

lake, were forests of Abies IFehbiana. Unfortunately many of the trees

were dead, as during the Tibetan expedition their lower bark was freely

stripped oS by the host of coolies employed for the carriage of supplies

and used by them for shelter against the monsoon deluges. So now

between Laghep and Changu are scores of naked giants tottering in

decay. No other trees were here the rivals of the Abies in height or

girth. AceTf Frunus, EosUf FiruSy Viburnum, Betula, 8alix were

present in stunted forms.

The herbaceous flora was at its best and I secured many interesting

species. A rare Fotentilla (F. sikhimensis Train) allied to F. purpurea

was found on the dliffs about 13,000 feet, and by the lake another new*

Swertia (S. BurkUliana.) \ in shady rocks by the stream a new Arenaria

(A. Balfouriana)', Loxostemon pulchellus appeared here and there but

never in quantity. "Ripe fruit of this I have never been able to secure,

the plant being difficult to find late in the year. The fruit would be of

interest as the position of the genus is still somewhat doubtful. I

noticed the occasional presence of bulbils in the axils of the leaves

;

these are ovoid, apiculate, 8—12 together, and are possibly homologous

with the clustered mass of bulbils at the root.

After two days given to the flora round Changu, we ascended on the

9th of July to the Nathui La. The pass is a very easy one to surmount

and can l)e reached within two or three hours from Changu. The eleva-

tion is 14,250 feet. The vegetation at the top of the ridge was but little

different from what I found at 13,000 feet. The more conspicuous plants

were Caliha scaposa, Cochlearia scapijlora, Fotentilla SibbaUH, P. pedun~

cularis, F. microphylla, Saussurea sps., Bkododendron campanulatum,

B. anthopof/on, li. lepidotum, Cassiope fastiyiata, Frimula ohtusifolia,

P. 8tnartii, P* pusilla, F. sapphirina.

Two days were given to the area south of Changu including Laghep.

Among the more interesting plants was a Cardamine which is, I believe,

Cardamine Griffithii. Griffith's original specimens from Bhutan have

no flowers but the vegetative parts agree. It is a more delicate plant

than Cardamine macrophylla and makes a better ^ cress.^ So few alpine

species are edible that this one is worth noting in a land where vege-

tables are scarce. Rheum acuminatum, Rheum nohile and Smilacina

oTeracea are also worth attention from this point of view. Species of

Arisnema were plentiful at Laghep but edible only by the greatly

daring. 6enecio Kingianus, a fine new species about three feel high, was

also abundant to the south of Changu associated with S, Mortonu
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On the 12th we camped at Sherabthang under the Nathui La, and

examined the fairly extmsive marshes there. One day was given to

the ridges which lie between the Dzalep and the Nathui La. The most

interesting find was another new Senecio (S. Lagotis)^ a handsome plant

with large- entire leaves resembling those of a

Survey of the Flora in early July.

The following is a brief survey of what seemed to me the chief

characteristics of the flora at this season (first half of July). From

12,000 to 13,500 feet the vegetation seemed somewhat backward as com-

pared with the more northerly parts of Sikkim but those species of

Meconojpsis^ Rhoflodendron, Primtda, which occur in both areas, appeared

to be in about the same stage of development. The more alpine species,

13,000—14,500 feet, were decidedly later than the flora of the Lachen and

Lachung valleys. They have to endure more constant rain and obtain

much less sun. Pasturage was scanty and flocks few. I saw only one

or two herds of cattle and scarcely any yaks. The valleys are open and

the slopes of fairly easy ascent except for the Rhododendrons which,

when wet, and. that is the rule in July, present as uncomfortable a

barrier as can be met with in an alpine tract. The bottoms of the

valleys are marshy and showed a fine growth of Calthay Trolliits and

Primula. The number of species -was not great. Small glacial lakes

appeared at intervals as the main passes were approached ; the prevailing

vegetation fringed their borders but not even Callitriche and its allies

invaded the chilly waters. Rhododendron camiJanulatum, was the chief

constituent of the shrubby vegetation, with occasional tracts of Pirus

and Salix. Berberis macrosepala was the most prominent of the smaller

shrubs. The herbaceous vegetation was very luxuriant, above the

general level of which towered the tall Meconopsis paniculata^ Gentiana.

itylophora^ Swertia Hookeri and Senecio Kingianus. The Primulce were

a special glory of the slopes and meadows. The most conspicuous was
a white P, Stuartii with a somewhat oblique corolla, perhaps a distinct

species. This was found in great profusion among the Rhododendrons,

especially on the rising ground a mile above Changu and close to the

road. Smaller and also presenting here a white or very pale yellow

corolla was P. reticulata. Along with these two and ranging also some-

what lower with a preference for a moister habitat was Primula sik-

kimensis with yellow corolla and sweet scent. Primula obtusifooia

occurs at the same elevation with a tendency to range higher than the

other -species. I found it abundant at 14,500 feet, which is high for

plants on this range. These four species were in full flower and in the

greatest profusion rivalling any display of Cowslips in an Engb’sh
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meadow. Of the smaller flowered species P. sapphirina was in thousands,

every marsh and every slope being studded with it. P. pusilla was

associated with it but was much less common. In the drier northern

Sikkim it is the most prevalent of the smaller species. P. soldmielloides

was plentiful in crevices in the wet black rocks about 13,500 feet.

Miich more occasional was P. glahra, almost past flower. Patches of

P. petiolans were common enough but this, the earliest of Sikkim

Primulce, was long cut of flower. Priwnla denticulafay the commonest

of the Himalayan primroses, 1 did not see in this area but its near ally,

P. capitata, was just opening its flowers. Of the rarer species P. Kingii

w^as in profusion in the wet meadows at Sherabthang, 13,000 feet, and

all tlie way to Kapoop. Primula Wattii—a beautiful plant rarely met

with— was found to the north-w’est of Changu, on the track which leads

to Chamnago at an elevation of over 13,000 feet. P. Elwesianaf another

rare and striking species, was collected two miles above Changu where a

large stream crosses the road. Ranging lower towards Laghep, 9—-10,000

feet, were P. geraniifolia and P. vaginata^ the former frequent, the latter

very sparingly. P. muscoides appeared on the bleak rocks at 14,000

feet, and more rarely P. tenuiloba. P. involucrata was frequent in the

wet Sherabthang pastures. The genus Androsace I did not meet with

till later, as it favours the drier regions to the north. I have given in

some detail the habitat of these primroses as they are among the most

desired of Sikkim plants for European gardens. There- is no fear that

their inclement home will fail to protect them from unfair depredations.

Saxifrages were uncommon but it was early in the season for them.

Saocifraga micrantha and B. pallida were frequent however. Composita

were plentiful but not in full flower. Beiiecio was the predominant genus

in the wet region. In northern Sikkim its place is taken by Baussurea

which favours Tibetan conditions.

So far I had not seen one leguminous plant in the area betwee*i

11,000 and 14,000 feet. Of Rosacer?., Potentilla were prominent with

Geum elatum^ Pir^is^ and Rosa sericea, TlmhelliferdSy Ruhiam and

LabiaUe were poorly represented. Bcrophulafinea were represented by

a few species chiefly of Pedicularis.

In number of species the vegetation compares favourably with that

of West Sikkim though nowhere is it as rich as in such favoured spots as

Jongri. The blaze of colour is as flue as anything in the west or north

of Sikkim.

The next few days were spent in the neighbourhood of the Natnui

La. We made several attempts to penetrate along the boundary north

of the pass but found it too arduous a course to the Chola for laden men.

Almost continuous mist and rain renvierod it difficult to take any
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bearings. This bonndaiy ridge is l)leak and barren, and is avoided by

the shepherds. The tracks of these men tend to keep to the long valley

bottoms, working up from Gangtok and the Lachung valley, and crossing

the intervening ridges as seldom as possible. Tt is comparaf ively easy

to visit any of the passes if the valley roules are followed, l)ut to cross

from pass to pass along the boundary is very difficult and not advisable

with laden men, though the heights are not great as compare<l with

'those in other parts of Sikkim. As elsewliere it is the Rhododendron

scrub which deters one from attempting a])parent short cuts from one

valley to the next.

Dikciiu Valley and Chaiimago.

Returning on the 19th to Changu we arranged our collections and

made preparations for the journey to the Dikehu valley. The slight

track above the bungalow leads over the ridge which rises to above

13,000 feet, and there follows a dip into a valley with a fairly large

stream, as far as I could find out, without name. Then comes a long

ascent to 14^,000 feet to a long ridge which is much favoured by the

shepherds, as several of their ^ g6ts ^ were found there. One or two

stone huts are on the ridge, a sign that it has been for long a regular

summer station of these men. Primula IVaitii was here fairly abundant.

Beyond was dense Rhododendron forest sloping steeply to the Dikehu.

This stream in the rains is a rapid torrent even at 12.000 feet and the

temporary bridge erected by the shepherds is a rickety structure of poles

without handrail and forms an utipleasant hazard in the day^s march,

especially when a lieavy show(T brings it level with the water. After

crossing we ascended the right bank to Chamnago, where we camped

about 12,500 feet. The ground is everywhere a temporary marsh at

this season but the traveller will find a convenient triangle of ground

for a camp just where the stream forks.

The valley is much narrower than the Nathui La valley with very

precipitous sides. The road is merely a track which a moment'^s

inadvertence is sufficient to lose. Abies IFehbiana is the common tree.

Except Juniper I saw no other conifers. The next day we ascended the

Chola by the narrow steep path. There is little grazing ground. Above

13,000 feet, the path is very rocky. The pass is 14^,700 feet high,

slightly higher than the Nathui La and with similar vegetation.

On the following day we descended the Dikehu to Fieungong

Lilium roscum was found sparingly. The 24th w^as given to the ascent

of the Yakla. Rain fell all day and the march was eminently disagree-

able, about a score of swmllen streams having to be forded. Botanically

none of these passes are w'orth a special visit as the hills in the vicinity
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of Chaugu provide in greater profusion all that is to be found at the

passes. The number of shepheixk’ clearings in the Dikchu valley is very-

limited and makes no appreciable difference to the mass of Khododendrons.

If it were not tor their narrow tracks and rough bridges, these areas

would be impossible to traverse without a party of pioneers to clear the

way. These clearings,give an oy^portunity to many plants which other-

wise would be overwhelmed by the Rhododendrons.

The next two days \vere spent at work in the valley. The most

interesting plant obtained was a red flowered Saxifraga (S. Gageana sp.

nov.). Here also was found a species of Caragana the first leguminous

plant I had seen on these ranges. This absence of LeguminoscR is

remarkable as at the same elevation in the drier north Astragali with

allied genera abound while in the equally wet south-west Tiptantlius at

least is common.

The €hakuu|^ Chu Valley.

On the 29th we struck north to the Chakung Chu and marched amid

a downpour to the morass which was our camping ground. It was fair

for the first time in the month from two to six oTdock in the afternoon.

This event transformed our camp and cheered us with the hope that

another ridge between us and the rains might give us better weather.

Our finds in this region included Meconopsis hella, hitherto recorded

only from one spot near Megu in Western Sikkim, Saxifraga odonto-

phglla^ new to the East Himalayas. It is noteworthy that of the many
species of Saxifraga known from the Himalayas, all with one or two

exceptions apy'^ear in Sikkim.

The Chakung Chu takes a precipitous course to the Tista which it

reaches ultimately near Tong. Aboufc one mile of its course is decked by

luxuriant plants of Meconopsis napaulensis DC. One fine specimen had

224 flowers and flower buds and stood over 7 feet high. A new

Saxifraga ( S. pluviarum) was found on the higher ridges about 14,000

feet.

The next few days were spent in exploring the ridges and slopes of

Gaoring and the Chakung valley.- The flora is that of the Dikchu

valley, but as the area is not quite so exposed to the rainstorms, there is

an approximation to the drier Lachung flora. On August 4th we

crossed the north affluent of the Chakung Chu and ascended the ridge

known as Ningbil which rises to about 15,000 feet and affords an

extensive view of the whole of the Sikkim Himalaya from the Singalela

in the west to Donkia and Tanka La in the east. The slopes from

Ningbil to the torrent known as the Ong Chu are very precipitous and

covered with dense rhododendron wherever the slopes are less abrupt.
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We had a long search for a gap in the rampart of rock and the only

available gorge required a mile of cutting through the scrub to make it

practicable. Near a deserted shepherd^s camping ground below Ningbil

we came across, at 13,000 feet, plants of Circreaster agrestis^ a rare plant

found in'the Kumaon hills and also in Tibet and West China. Its small

hooked fruits no doubt explain its occasional presence in the vicinity of

the sheepfold s.

The area here is undoubtedly less wet receiving about half the rainfall

of the outer Chola ridges. Instead of the rain arriving at 8 or 9 a.m. as

is the average at Changu and Dikchu, we usually escaped until noon.

The chief difference in the vegetation was the almost entire disappearance

of the large species of Eenecio which were so characteristic of the Chungu

area.

We spent two or three days at Ningbil and the Ongchu ridges. We
bridged the Ongchu and made several attempts to reach the Tanka La
from this side but without success.

(iSiiatoiig and Dzalep La.

By the 10th we had returned to Changu and after obtaining later

stages of the Changu and Laghep flora, marched by way of Kapoop to

Gnatong. The opportunity was taken to visit the Dzalep La, the flora

of which closely resembles that of^the passes to the north. The imme-
diate neighbourhood of Gnatong is of comparatively little botanical

interest The forest of Ahies IFebbiana which was once all round the

village has been cleared, and the common weeds of the district occupy the

space. By the streams are large plants of Mandragora caulescens from

two to throe feet high, much more robust than the specimens seen near

Changu. The calyx in fruit is an inch and a half long, and the fruit

over two inches in diameter.

We visited the source of the Gnatong Chu and of the Dikchu, and
the boundary hill, Gipmochi, without finding any very good botanical

ground. Some miles of the Gnatong Chu which we traversed on the

1 8th yielded a beautiful Codonopsis which frequents the precipitous banks.

On the I9th we reached Phadonchen where we spent a day examining

the forest flora between 5,000 and 9,000 feet. Hosts of leeches at this

season render this area disagreeable to explore. The lower valleys by
Ari and 'Ehenock are interesting but present no botanical features new to

those who have visited the opposite slopes of Pedong and Kaiimpong.

Weather.

The summer of the Chola Range is a short one -and very wet,

corresponding to that of the Singaleia Range. I kept & rough record of
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the last 28 days of July and the first 20 of August. July I spent
on the outer and more exposed ridges, August chiefly on the inner*

Reckoning from 6 a.m. to 6 p.m., I find that

For July

—

On 7 days

11 „

For August—

1 day .

13 days •

6 ,, •

1 day

rain all day.

fair for two hours on average*

>> »j five ,, „ ,,

»» »* eight ,, ,, ,,

fair for two hours.

»> >» six s»

„ „ eight „

t, ,, ten ,,

In the record there is no day but showed some rain. Heavy down-

pours were the exception in the upper areas where there was usually a

steady drizzle. August in the outer ranges was as wet as July and the

contrast in the records of the two months brings out very well the

gradual lessening of the daily rainfall as the inner ranges were reached.

Most of the spurs run east and west and each in succession takes its

quantum from the southern rainclouds. Oriels position in the area could

almost be defined during these months by the time the morning rain

arrived—the more northerly, the later the rain. Considering the limited

amount of sunshine and the scarcity of the ordinary insect visitors, the

number of brightly coloured flowers is high. As has been aptly noted

by Gammie (Sikkim Gazetteer, 1894, page 109), these brightly coloured

flowers are of the types most favoured by bees which are the most usual

visitors at these altitudes, other kinds of insects being comparatively rare.

Homogeneity of tlie Flora,

The flora of the Chola Range between 10,000 to 15,000 feet is very

homogeneous and only in the northern area is there a gradual transition to

the flora of a drier region. The transition proceeds pari passtt with the

succession of ridges running more or less east aad west. As already

pointed out, the comparatively low general altitude of the range with the

absence of lofty protecting ridges, tends to restrict any tendency to

diversity.

In its general features there is a similarity to the flora of the Singalela

Range, but the latter with its extensive alpine meadows protected by very

lofty ridges is somewhat more prolific in individual species.

The short vegetative season is one of mist and rain. This in conjunc-

tion with the low temperature is conducive to the formation of an acid

soil. The result is a vegetation which is in many aspects xerophytic.



SOVTH-nSSf StKKlM. 88S

Of this the Rhododendrons are the most striking example with their

tough evergreen foliage in many instances covered with ferruginous

wool or with glands and hairs, or with a glaucous waxy coating ; the

fleshy corollas are another character. In the subalpine .tract they form

in great part a forest with a general vegetation level of 20—30 feet,

altitude 8— 10,000 feet ;
from 10—12,000 feet, a bush with an average

level of 6—10 feet, and in the upper altitudes to 15,000 feet, a heath of

prostrate forms which do not usually rise above 2 feet. The regularity of

the diminution of these Rhododendrons with the altitude is noteworthy.

Mr. George Forrest who has collected much in Western China (Yunnan),

where the specific concentration of the genus is morem arked than even

in the East Himalaya, has shown me photographs illustrating the general

habit of the Rhododendrons in that region and there the smaller species

appear to intermingle much more freely with the bush and tree types

and frequently occur below them. either in that area, which is much
less moist, does the genus appear to be -so antagonistic to other genera.

The preponderance of Rhododendrons induced by the climatic factors

is no doubt a reason for the comparative absence of variety in herbaceous

plants. This has been suggested 'by Gamraie in the Sikkim Gazetteer,

1894, page 102, Shrubs of other genera such as Berheris^ Pirns, Saline

are much less prominent and rarely succeed in monopolising even a small

area. Notwithstanding the prevalence of the Rhododendrons, they

appear to be slow in reconquering any area from which they have been

ejected and the shepherds seem to have little difficulty in keeping their

pastures from being overgrown.

Further among the conditions favouring a flora of a restricted charac-

ter is the homogeneous geological formation. The rocks in the alpine

area are chiefly gneissose with little of the micaceous schist which is so

conspicuous in the Darjeeling district. I saw no indication of limestone.

Other factors which help to explain the homogeneity are the covering

of snow which prevails for the greater part of the year and shortens the

vegetative season, the regularity of the moist south winds with frequent

mists during that period, and everywhere the steep slopes which £yre

quickly denuded and are usually but sparely covered with soil.

Dominant Orders, Genera and Species.

The dominant orders are Ericaceae, Primulaceae, CompositoB, Crasm^
laceoB, Saxifragaceae, RosaceoB

;

and in a less degree, Ranunculaceae,
Caryophyllece, JuncacoB, Cyperaceae, Graminece, ScropMarinea, Genti-
anaceae, Salicineoe.

The dominant genera are :---Rhododendron, Primula, Senecio, Sedum,
Saxifraga Potentilla^ Geniiana, Pedicularis, Salix, Swertia, Meconopsie,
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Bannnndtis, Anemone, and in a less degree, Juncun, Corydalu, Uheiim,

Codonop^^is, Parnassia, Ariseema.

The dominant species are '.—-Abies Wehhiana, Clematis montana,
Chrysa7itlienmm Atkinsoni, Se7iecio Kingianus, Senecio Mortoni, Swertia

Hookeri, Geniiana stylophora, Rhododendron campamilatum, Primula
sih'JHmensis, P. reticulata, P. obtusifolia, P. Stuartii, Trollius pumiius,

Meconopsis pa7iiculata, Iris Clarhei, Cardamine macrophylla, Lloydia

serotina.

The following are absent, or at least not recorded from the S. E.

area :

—

Ane77ione vitifolia, Adonis, Callianthemurn, Isopyrum, Hypecpim,

Arabis, Tamarix, Coriaria, Oxytropis, Thermopsis; Piptanlhus, Beutzia,

PhiladelphiS) Scabiosa, Leptocodon, Pyrola, Ephedra, Picea, Tsuga,

Larix ;
Braba, the tufted Arenariee, Astragalus, Saussurea, Lactuca,

Crepis, are scantily represented.

Protected Flowers.

The character of the climate suggests the need of protection to the

flower-organs. There was a profusion of bell-shaped and drooping flowers.

In addition to the numerous species of Rhododendron, Rosa sericea

showed inverted flowers ;
while the flowers of S7vertia Hookeri, Genii-

ana stylophora, Primula^^s., Meco7iopsis sps., Gera7iinm sps., Codonopsis

sps., Cyananthus, Fritillaria sps., Lloydia, the nodding Cremanthodia,

Senecio sps., Cassiope, Enkianthais, Geum elatum, Pedicularis sps., Aeon-

Hum, Corydalis, Lagotis, were all fairly secure by structure or position

against the downpour.

Isolated Species.

The flora of Sikkim is remarkable for the isolation of many of the

species. The physical features of the country, the deep valleys and the

sterile mountain ridges are the chief causes of this. Hooker has pointed

out in his Himalayan Journals the isolation of even distinct floras such"

as the temperate flora of the Lachen-Lachung area. The broad belt of

Rhododendrons no doubt plays its part in keeping the areas distinct.

In all probability many of these unique species will be found to occur

in the adjoining parts of Bhutan, Tibet and Nepal, when these come to be

known botanically. Rodgersia pinnata occurs in one spot only in the

North Chakung Chu valley
;

it has been found in the Chumbi Valley,

and then there is a gap until we reach Western China. As examples

of such isolations in the Chola area we may mention Galathodes, Meco-

nopsis hella, Cathcartia lyrata, Geranium refractum, Senecio Kingianus,

Senecio Chola, Saussurea Laneana, Primula Eltoesiana, Primula Wattii

Swertia Burkilliana.
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Transition to Tibetan Flora.

It has already been noted that the change in the flora as one proceeds

northward is a gradual one in the Chola Range. This is in striking

contrast to the Singalela and the area lying to the north of it. Th(i

two ridges on either side of the Zemu are so uniformly high and un-

broken by any southward-tending valley that the aspect of the flora to

the north (Llonakh) is quite Tibetan. In the Chola the ranges are

lower and are much divided by lateral valleys so that the change to the

conditions of Lachung and the Donkia (though these are ultimately

quite Tibetan) does not appear so abrupt.

]Xew species from the area.

The following are the new species collected on the tour :

—

ParoxygrapJiis sikknnensis, Draba cholaenns, Arenaria Balfouriana,

Potentilla microphylla Don, var. pusilla^ Sarifraga Gageana^ Saxifraga

pluviarum, Trachydium affine, Leycesteria BeJliana, Senecio liligulatiie,

Senecio Kingianus, Senecio Lagotis, Senecio Chola, Saussurea nimhorum,

Saussnrea Laneana, Gentiana pluviarum^ Swertia ramosa, Swertia Bur-

killiana, Bedicularis sipkonantha Don, var. prostrata Bonati, Pedicularis

sikkimensis Bonati. Two species of Juncus may prove, to be undes-

cribed species but they require fuller investigation and comparison with

ampler material of the genus.

General Sur^^ey of the Alpine Flora,

The sub-alpine area, 8—10,000 feet above the region of oaks, maples

and laurels, presented a nearly uniform level of mixed forest from 20— 40

feet high, broken only by the tall Abies IFebbiana. Rhododendrons formed

a large part of this, especially at the upper limit. The zone above

10—12,OoO feet "consisted chiefly of Pirus, Salix, Viburnum and again a

majority of Rhododendrons, shrubs rarely exceeding 15 feet in height,

though in sheltered areas the Abies reappeared. In this zone meadows
became more prominent but were never extensive. The zone

above 12,000 feet was partly a kind of 'heath ^ formed by the smaller

species of BJiododendron and Salix and partly subglacial fell-field with

a mixture of herbaceous species. In this region annuals were few and
bulbous and tuberous species only sparingly represented by Codonopsis,

Mandragora, Cortia, Cochlearia scapiflora, Arisama, Habenaria, Polygo-

natum, Allium, Fritillaria, Jbloydia. Towards the ridges the density

of vegetation fell away very rapidly and the chaotic masses of bare

rocks at the top sheltered only a few hardy forms such as Chysosplenium
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carnosum, Frimula tenvAlohay P. muscoides and Polygonum nummnla-

rifolinm. True cbasmopli3Tic vegetation was scarce
; the most note-

worthy species were Corydalis lathyroidesy Meconopsis helLi^ Potentilla

eriocarpaj Primula Gamheliana, Primula soldanelloides.

Panunculacece were represented chiefly by Anemone^ Calthay Trollius

and small Ranunculi. These occurred in large numbers wherever there

was any approach to meadow conditions. Aconites were apparently

much scarcer than in Western Sikkim. Of Berheridecc^ Dccaisnea fre-

quented the moist woods just below 9,000 feet while Berheris macrosepala

was a trial to travellers on the higher slopes. Meconopsis was plentiful

and there were several prolific species of Corydalis. Cruciferee were not

well represented ;
Cardamine sps., Cochlearia sps., Praha elata, being

the most conspicuous. The almost entire absence of cultivated land

precludes many wid(^-ranging species usually associated with agriculture.

Of CaryophyllacecB the region yielded chiefly species of Stellaria and

Arenaria, mostly straggling forms typical of moist alpine conditions

and very different from the “ rosette plants of those genera in

northern Sikkim. Leguminosoi were almost entirely absent Rosacem

were represented chiefly by species of Potentilla while Rosa sericea and

Geum elatiim were common. Saxifraga showed many species though

not quite so many as in northern Sikkim. This is also true for Crassut-

acere, prolific in individuals but restricted in species. Umbellifercc

showed more species than in Northern Sikkim but fevver than in the

Singalela Range. Both Caprifoliacece and Rahiacem were poorly

represented ;
the dearth of species of Lonioera is noteworth}^ Of the

abundant Compositec the most conspicuous were species of Senecio of

which three are new. Rhododendron and Primula were the most preva-

lent genera in the area. Gentiana and ISwertia were also well represented.

Boraginene were scarce with the exception of Paracaryum gloclii-

diatum and Onosma Emodi. In Bolanacece^ Mandragora caulescens

was the only common plant. As elsewhere in Sikkim, P'edicularis was

well represented while Veronica was not uncommon. In the moist

forest Utricularia was frequent—two species were found above the forest

zone. Lahiatm were not common, the most conspicuous members being

Pracocephalum speciosum^ Phlomis sps., and CalamAntha umbrosa.

Species of Polygonum were common. Euphorbiacecc and Vrticacecc

were scarce. Prostrate Salices were abundant and in the valleys formed

a few bushes of fair height. Among Monocotyledons
^
Orchis and Habe-

naria were frequent ;
extensive circular areas of Iris Clarhei were pro-

minent in the moist valleys, and Lloydia was everywhere. Ariscema

was prominent in both temperate and alpine areas. Juncacem and Gra-

mina were practically as numerous as in other alpine Sikkim areas.
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In the alpine regions ferns were scarce. In the forests around Karpo-

nang and Phadonchen they were abundant but my record of species from

the sub-temperate area is anything but comi)lete.

Seed-collecting in October.

The native collectors returned to the area in October to collect seeds

chiefly those of Rhododendrons for cultivation in Darjeeling and for

exchange with botanic gardens in temperate regions. Towards the end

of the month Mr. 0. H. Cave, Curator of the Lloyd Botanic Garden in

Darjeeling, paid a visit to Changii, to inspect the work of the men and

to obtain se»'ds of such species as are apt to be overlooked by the Lepcha

collector. He traversed the same route but on arriving at the Chakiing

Chu, it was found impossible to return by the same path, and an attempt

which proved successful was made to reach Tong by descending the

vallev to where the stream joins the Tista. The following notes

furnished by Mr. Cave on the country and the aspect of the vegetation

at the beginning of November will be of interest as showing the dilHcul-

ties of seed-collecting in November on the high Himalaya :

—

“Arrived Lagyep October 26th, and after examining and packing

the specimens collected by the men, left next morning for Chamnago.

Hillmen on the Laghep rc^ad had reported that the passes, even the

Kangralamo, were st ill unsnowed or with only light snow. At Chamnago

a Chumbi yak-herd was making preparations for departure next morning.

He was the last Inhabitant, all the others having already gone to winter

quarters in the lower valleys.

On the 28th, while the coolies marched towards the Chakiing Chu,

I paid a visit with two men to the Cho La for seeds of Primula and

then follo%ved the route taken by the coolies. Snow fell as we ascended

the Doplandim Pass and on the other side it lay thick, making the

descent difficult. We pitched on the same site as the August camp and

experienced an exceedingly bitter night. Milk in a bottle and water

in a glass both froze solid in the night inside the tent. We were snowed

up at day break but the morning was fine and the snow melting rapidly

we set off up the next pass, though going up and across the ridges was

slow and difficuli work. We reached the pass about noon and (then

the snow-clouds gathered thickly again and it became almost dark.

Once over the pass it was worse. The snow lay waist deep and hid

rocks and shrubs alike. In the steeper parts steps had to be dug for

each .foothold of the coolies and help given with their loads. In places

we formed a line and passed the tilings from hand to hand. A descent

was made to the beginning of the trees (Pines and Rhododendrons) and
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in the shelter of a large "ordar" (leaning rock) we spent the night,

the men at once forgetting their sufferings in a hearty meal and copious

tea.

It snowed all night and all the next day (30th October). We
descended the north branch of the Chakung Chu as the Lepchas said

they had heard cf a path from there to Tong. 'I’o go back over the

passes when it was still snowing was impossible. We did not find the

path, which was possibly under the snow, but we found traversible

ground till noon, when the banks began to grow precipitous, and the

river a series of falls. The snow lay at 11,000 feet and below that level

the drizzling sleet formed an icy coat on everything. Late in the

afternoon we came to a large ^ slip ^ and found the river ^hemmed in by

sheer cliffs, that on the right being so precipitous and smooth that

there was no hope of passing it, while the river ran deep along its base.

Cutting trees we made a rough bridge and by means of a rope crossed the

river and climbed up the cliffs on the other side, by holding on to the

vegetation growing in the niches of the rocks
; there was no soil. Here

we were scarcely in better case and just at dark found a small ledge on

which we could sleep and camped there in a fashion. With alternations

of sleet and snow we passed a miserable night
; in the morning the

frozen tents stood erect after their poles were removed. We left the

tents as they were and started to look for a way out. The men were

decidedly against going back over the last pass. I was for trying

to scale a ‘ chimney
* which fissured the rock just where our camp was

and see if we could cross the ridge and get to the S. Chakung Chu. On
each side of the river the rocks rose in sugar-loaf form, all the upper

parts being quite bare. But the men preferred to go along the cliff

ahead and we went slowly on, hammering pegs into fissures, cutting

down shrubs, and tying notched poles horizontally along the cliff side

with roots and climbers to make a way. There was little soil except a

treacherous coating of soaking leaf-mould on the steep slopes over-

hanging the river gorge. There was rain or sleet all day and a dense

mist lay over everything. Late in the afternoon we reached a ridge

from which we could hear fitfully the noise of a stream to the south-

east which we hoped would be the upper Chakung Chu. We waited

for some time to see if the mist would clear and give us a look ahead,

but we had to retrace our steps without a view and in the absence of

suitable camping ground, had to make the best of our previous night^s

uncomfortable niche.

The morning of the first November found us stiff and sore with the

exertions of the previous day, more especially from the work of hacking

branches and cutting down trees. Fortunately the snowstorm was
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over for a time. Besides food, rugs and the specimens our only baggage

was the small tent which I offered to abandon. But the men were in

good heart and took everything, carrying the loads however without

' kokuns ^ (side shoulder lines) and not using the ' numlor *
(head-strap)

.

We went slowly over our pegs and notches of the previous day, the

loads having to be passed piecemeal at * the more awkward places. By,

noon we reached our ridge and still faced a dense mist and heard no

sound of the northern Chakung Chu. Four of us climbed into a tall

Rhododendron Hodgsoni and sat for nearly an hour waiting for a

temporary clearing of the mist. Then for a few minutes we had a view

which was both cheering and magnificent. Magnificent because in a

terrific gorge was the junction of the two Chus and the united river

going west, the whole shut in by three tremendous cliffs. Cheering

because the belt of forest between us and the upper (north-east) Chakung

Chu looked to be traversible as indeed it proved to be. The men ran

down the steep forest slopes and camped quite happily a long way above

the junction of the two streams. Before nightfall one of the men
crossed on a fallen tree and found the remains of an old path on the

other side.

In the morning we had to wait some time to get the tent suflSciently

thawed to fold up but got across the stream by 9 a. m. The slender

path took us up to 18,000 feet where we lost it in the snow but not

before we reached a peak where we could see the Tista river and

Cheungtong bungalow as well as the whole country from Chakung Chu
to Sandakphu. Two other paths were tried, both evidently tracks of the

kustorah (muskdeer) hunters, but these also ended in a blank. As we
were surrounded by snow and precipices we followed a small watercourse

till we got clear of the snow and some time after dark found a rock

which gave no shelter but was dry at the base. Here we piled up dead

bamboos (Maling) for fuel and in the morning continued our way down.

Another tract ended abruptly but by now we were near enough the

Tista to cut our way to Tong bungalow. The forest here is full of leeches

but a good botanizing ground.

The men throughout behaved admirably and no permanent ill-effects

resulted from their exertions.”

Aspect of Alpine Flora in October.

** The chief impression received during a tour in late October and
early November along the Cho-La range was the rapidity with which
the alpine vegetation prepared for winter.”

Frost had already "scorched” the grass and most of the herbage.

Annual plants were mere dry sticks. Almost the only green leaf was
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that of an Umbellifer (Trachydium sp.) of small sizd. Sdxifraya fip.,

Geniiana amoenaj and a stray Erigeron muUiradiatus were the only

plants in flower.

Notwithstanding the winter aspect of the vegetation, however, the

seeds of scarcely any species were entirely shed, those of the great

majority of plants were shed only to a partial or small extent, and
again others were quite unripe. The following had shed all or almost

all their seeds :

—

Anemone vitifolia ;
(some heads of seed were noticed

still keeping their spherical form, although quite separated at the base

from the old flowerhead and the sphere somewhat expanded) ; Corydalis

sps., Meconopsis hella^ M, simplicifoliaj M. jpaniculatay M. horHdula*,

(in all cases some seed remained in the lower part of the capsule of

the Meconopsisj) Cathcartia villosa-^t\xe same; Primula ohtunfoUa,

Pedicularis sps., Swertia sps.; Oxyria digyna and Rheum acuminatum haA

lost seeds, although ihe majority of the Polygonaceae were still unripe

;

some of the Compositce

;

the majority of the Crucifera , Lloydia

serotina.

The seeds of practically all the rest of the plants were still unshed,

although in many cases the stems were dry and the seed rattling in

bhe Capsules—^this was noticeably the case with the Aconites.

Some perennial plants had made up the " bud ** on the apex of the

3rown for the winter, as in the case of some of the Saxifrages and

Parnassia (the large Saxifraga purpurascens in particular), many of

the Gompositccy Rheum acuminatumy R, nohilcy Iris Clarheiy etc. Others

had developed 'rosettes' of young leaves, lying more or less curled over

each other towards the centre, and quite distinct from the old withered

leaves outside ; examples of this were:—Anemone ohtusiloha and A*

rupicola ; Meconopsis paniculata and M, nepaulensis

;

were 6 to

8 inches across and the leaves densely villous ; Cortia Hookeri ; Primula

siJckimensiSy P, obtusi/dlia, the crown almost hard and leafless enough

to call a bud ; P. Stuartii, P. petiolaris ; Bryocarpum htmalaicum.

Others again had the small growths, with very small but fully

developed leaves, clustering round the old stems as :

—

Inula ffookert,

Erigeron muUiradiatus, Polygonum campanulatumy Euphorbia sikkimenais.

The tops of tuberous and bulbous plants were as a rule quite dead,

in some- cases dry, in others mucilaginous. No seedlings from seed of

current season were seen, although in cases the seed of the same plants

grown on the rockery at Darjeeling gives quite stocky little plants before

the end of December.

Rhododendron seeds were collected from about 14 species and all

except three of these were amongst the snow, the smaller plants being
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almost buried in it. The capsules had not begun to split however,

except in the case of B. campanulatumy B. campylocarpumy B. cinnahari*

numy B, Wightiiy B. Hodgsoni (at a lower level).

When the capsules of the other species were fractured they were

found to be almost dry, woody and brittle, and the seeds themselves

ripe. The capsules were therefore gathered, tied loosely in large bags

of thin cloth and on arrival at Darjeeling these bags were daily laid in

a sunny spot till the capsules opened naturally, as they did in about

a month.

In this way were obtained seeds of B. anthropogony B. arhoreumy B.

camelliaflorumy B^ glaucum, B, lepidotum, B. Maddeniy B. ^etosuMy B.

Thomsoni.

I am of opinion that if the whole capsules are gathered early in

November, and treated as noted above without any attempt to open

them by artificial heat, that most of the seeds will be good. Bhododen^

dron ciliatum was in bud and in some cases opening flowers on Novem-

ber 2nd at 13,000 feet. Plants brought to Darjeeling some years ago

do not flower till February-March.

The mixed forest of 9—13,000 feet had a gorgeous appearance in

consequence of the brilliant colouring of the fading leaves, the most

noticeable being golden yellow

—

Acer Campbelli^ Acer sikkimensisy and

an Araliad j bronze

—

Pirns sikkimensis ; silver gray

—

Pirns vestita ;

seskilet—‘Pirns microphyllay Bosa sericeay and Acer Hookeri

;

shades

of brown^—^the Rhododendrons.

I have to acknowledge much kind assistance in the identification

of my specimens. Some of the more critical species were examined in

the Kew Herbarium, and I am indebted to Mr. W.i G. Craib for his

opinion on these. M. Bonati has dealt with the genus Pedicntaris

;

Mr. I. H. Burkill with the Gentianacea

;

Oberpfarrer Kukenthal with

the CyperacecBy and M. Hamet with the Crassulacea.

For help in the field, I owe much to the enthusiasm of Mr. Cave

who has added several species to the records of the area, and to the

untiring energy of Ribu and Rhbmoo, the Lepcha collectors, whose

record of work in tbe higher Himalaya.is a very honourable one.
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SYSTEMATIC LIST.

DICOTYLEDONS.

L-RANDNCDLACEJE.

1.—CLEMATIS Linn

1, Clematis montana Ham.

Laghep, Changu, Chola Range, 9—13,000 ft., No. 832^.

More sparingly in the north of this area.

VAR. tongluensis.

Dikchu Valley, 11,000 ft., No. 3829.

S. Clematis smilacifolia Wall.

Ari, Rhenok, 3—5,000 ft.

3. Clematis acuminata DC.
near Laghep, 7,000 ft.

4. Clematis connata DC.
Ari, 6,000 ft.

5. Clematis Buchananiana DC.
Phadonchen, 9,000 ft.

S. THiLlCTRIJM Linn.

6. Thalictrum elegans Wall.

Laghep, Chamnago, 11—18,000 ft., No. 8808.

7. Thalictrum Chelidonii DC.
Chola Range, Gnatong, 11—12,000 ft.. No. 8722.

8. Thalictrum Tirgatum Hook. f. & Thom.
Laghep, 11,000 ft., No. 3055.

9. Thalictrum alpinum L,

Pieunggong, Ningbil, 12—15,000 ft,. Nos. 8876, 4086.

10. Thalictrum javahicnm Bl.

Phadonchen, 7—9,000 ft., No. 4405.
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11. Thalictrum foliolosum DC.

Changu, W. of Tanka La, 12—13,000 ft.

3. Anemone Linn.

lUi. Anemone rnpieola Camb.

Above Changu, 14,000 ft.. No. 3535. Rare.

13. Anemone vitifolia Ham.

Lower Chakung Chu towards Keadom, 7,000 ft.

Only in the drier region.

14. Anemone Griffithii H. f. & T.

Changu, 12,000 ft., No. 3138.

Bard. This is a tall form differing much in habit from the 8—9,000 ft. plant

15. Anemone ohtnsiloba Don.

Changu, Chola, 11—14,000 ft., No, 8079. Sparingly.

16. Anemone rnpestris Wall, nee F.B.I.

Changu, 12—14,000 ft.. Nos. 3099,. 3179, 8561.

A dwarf form very common in the area, scarcely one inch high. Root almost

balboas. Plant nearly glabroas with petals white above, bluish below ; stamens with

very broad, almost eUiptic filaments, and ovaries glabrous.

17. Anemone trullifolia H. f. & T.

W. of Changu, 12,000 ft., No. 3279.

18. Anemone rivnlaris Ham.
Near Laohung, 9,000 ft.. No. 3341.

19. Anemone demissa H. f. & T.

Changu, Chola, Dzal^ La, 12—15,000 ft.. Nos. 3455, 3677.

vAB. monantha Briihl

Near Tanka La, 15,000 ft.. No. 523 Gammie !

SO. Anemone poljanthes Don.

Lachung, Changu, Chola, 12—14,000 ft.. Nos. 8098, 3177, 3317,

3694.

Very common and very variable in colour throughout the area.

4. Ranuncnlus Linn,

ei. Rannncnlus CymbalarisB FursL.

Laghep, Changu, Tanka La, 12—14,000 ft.. Nos. 8144, 3294, 3304,

3594.

les. Rannncnlns pnlchellus C. A. Mey.

Lmgtu, Laohung, 10—13,000 ft.

The var. iericea I did not see in the moist region.
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33. Raimiiciihis lobatus Jacq.

Chola range, 16,000 ft., No. 8*20 Gammie !

34. hyuerfmmis Rottb.

Nathuii La, Chola, 13-15,000 ft., Nos. 3399, 3454, 3914.

35. Raiiuuciihis affiiiis Hr.

Changu, Dzalep La, Gnatojig, 12—14,000 ft.. No. 3278.

36. ilaiiuiicjilys hirtellus Roylo

Changu, Karponang, 9—13,000 ft.. Nos. 8070, 8176, 3177.

37. ilasuiucuius iiivalis Linn.

Tanka La, 16,000 ft., fide Hooker f*

38. Rauiniculiis diffusiis DC.

Karponang, Changu, 7—11,000 ft., No. 2971.

39. Ilammciilus tlaccidiis II. f. & T.

Karponang, Changu, 9— 12,000 ft., No. 3178,

5. Oxygrapliis Bunge

30. Oxygraphis polypetala H. f. & T.

Changu, Lingtu, 12—13,000 ft., Nos. 3196, 3286.

I did not find O. glacialis Bunge in the area ; it occurs to the north in the drier

rangob.

6. Paroxygraplils W. W. Smith. Genus novum.

Habitus Oce^graT)hidis perpusillee sQ^ flores dioici. Structura floris

cum Oxygraphide n^jn quadrat. Ab Hamadryade habltu, sepalis

persistentibus, quiuque petalis inconspicuis satis distinctum. Species

unica.

31. Faroxygraphis sikkimensis W. W. Smith, sp. nov.

Planta nana plus minusve 1 era. alta, perennis, acaiilis, glabra, scapo

unifioro ;
plantje multoe in glebam parvam congestje. Radicis gracilis

corona squamis ovato-acuminatis et foliorum reliquiis obtecta. Folia

2— 10, omnia radicalia, ad 1 cm. petiolata; lamina minima, 1 mm. longa,

fere 1 mra. lata, late ovata, cordata, coriacea, integra. Scapus solitarlus,

5—7 mm. longus, erectus. Sepala quinque, oblonga vel obovata, apice

rotundata, 3 mm. longa, subcoriacea, persistentia, 3-nervia. Petala

quinque cum sepalis alternantia, subviridia, fere translucida, discreta,

in laminam 1 mm. longam fere 1 mm, latam, (folio similem magnitudiue

fct forma) ovatam, 3-nerviarn, et in unguem 1 mm. longurn oblongum

ex:tensa. Stamina 10, in medio toro sine carpellorum vestigiis inserta, 2

mm. longa. Carpella 10—15, in planum fcorum laxe inserta, nec in
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convexum receptacuium compacta
j
ovarium 1 mm. longum, trianc^iilari

—

ovoideum, glabrum, Iseve, neo striatum^ stjlo recto, apioulato, persistcato,

1 mra. longo. Ovulum singulum a basi cavitatis adsceiideus. Achenia

matura disjuncta ecalyce persistente facile delabunlur.

Sikkim :—In the wetter ranges at 1^— 14,000 ft., near Cliaugii

bungalow, in the Dikchu valley, in the Chola Range below the Tanka

La, Nos. 3.^04, 8318, 3359, 3635, 3864, SmM at Jongri, No. 139

Gammie ! and in Kew Herbarium, Watt !

7. Caltha Linn.

33. Caltha palustrig Linn.

Changu, 10—13,000 ft.. No. 3263. Common.

33. Caltha scaposa H. f. & T.

Changu, Gnatong, 10—12,000 ft., Nos. 3071, 4545.

Very common.

8. Calathodes H. f. & T.

34. Calathodes palmata H. f. & T.

Dickchu Valley, 10,000 ft., Gammie !

I did not observe this rare plant.

9. Troliius Linn.

35. Troliius pumilus Don
Changn, 11—12,000 ft., Nos. 3056, 3297.

•Very coiiMnon,

10. Delphinium Linn.

36. Delphinium viscosum H. f. & T.

No. 885 Gammie !

In the Flora of British India, Vol. I, p. 27, the sepals of this plant are said to be
light blue. I found the sepals in my Sikkim specimens to bo 3'ellowish with the
semi-transparent look of the bracts in Samsurea ohvallata

; peta’s purplisli with
glistening bronzy hairs. This is the only Delphinium T saw in the area D. glacial^
however is found at 16,000 ft. on the Donkia La, a little to the north,

11. A coni turn Linn

37. Aconitum luridum H. f. & T.

Changuj Chola, Chakung Chu, 12—U,000 ft., Ncs. -WS!*, 4205,
Frequent.

38. Aconitum palmatuni D Don
Yakla, 14,000. Sparingly.
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89. Aconitum spicatum Stapf

W. of Tanka La, 12,000 ft. Sparingly.

40. Aconitum laciiiiatiim Stapf

Gnatong, Chola, Nirighil, 11—13,000 ft., Nos. 3716, 4135.

Common throughout.

41. Aconitum heterophylloides Stapf

Lingtu, 10,000 ft.

n —MAGIVOLIACE®.

13. Talauma Juss.

43. Talauma Podgsoiii H. f. & T

Phadonchen, 5—6,000 ft.

13. Magnolia Linn.

43. Magnolia Campbellii H. f. & T.

Phadonchen, 7— S,000 ft. No. 4485.

44. Magnolia globosa H. f. & T.

Tanka, 9,000 ft., Gammie !

14. Michclia Linn.

45. Michclia cxcelsa Bl.

Phadonchen, Ari, 5—8,000 ft.

46. Michclia lanuginosa Wall.

Phadonchen, 6,000 ft.

15. Schizaiidra Michx.

47. Schizandra elongata H. f. &T.
Phadonchen, 7—8,000 ft.

16. Kadsura Ksempf.

48. Kadsura Roihurghiana Am.
Cheungtong, 5,000 ft.. No. 3350.

HI.—BEEBERIBEJB.

17. Dccaisnca H. f. & T.

49. Dccaisnca insignis H, f. & T.

Karponang, Phadonchen, 7—9,000 ft., Nos. 2997, 3358.
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IS. HolboeUia Wall.

50 Holbcellia latifolia Wall.

Karponang, Phadonclien, 7—9,000 ft.

YAR. angttstifolia.

Phadonchen, 8—9,000 ft.

10. nahonia Nutt.

5L nalionia nepalensis DC.

Karponang, 7—^^8,000 ft.

20. Berberis Linn.

52. Berberis mobellata Wall.

Connunon in the Chola Valley, 11—12,000 ft., No. 3736.

53. Berberis Wallktiiana DC.

Karponang, 9,000 ft.

54. Berberis angulosa Wall.

Gnatong, 11— 12,000 ft., No. 4376.

55. Berberis macrosepala Hook. f.

Changu, Chola, 13—13,500 ft., No. 3140.

An abundant and troublesome shrub, usually two to three feet high.

50. Berberis eencinna Hook. f.

Chola Valley, Laghep, 11—12,000 ft.. No. 3761.

Occasional.

IV.-PAPAVIRACEJB.

21. Beconopsis Vig.

57. Meeonopsis horridnla H. f. & T.

Chola, Gaoring, 14—16,000 ft.. No. 3990.

Frequent in rocky places near the summit of the ridges.

YAR. racemosa.

NingbU, 14-15,000 a, No. 4077.

58. Heeonopsis sinnata Prain

Changu, J2—13,000 ft.. No. 3147.

59. Heeonopsis panieulata Prain

Changu, -Chola, 10—11,000 ft. Frequent
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60. Meconopsis napaulensis DC. neo F.B.I.

ChaJmng Chu, 11—12,000 ft., Nos. 3962, 4465 Rihu I

In this valley grows to 6—7 ft. high, with flowers 3 in. across and occasionally

over 300 on one plant.

61. Itteconopsis simplicifolia Walp.

Changu, Chola, 12— 14,000 ft. Common.
63. Meconopsis bella Prain

Tosa, Chakung Chu, 14—15,000 ft., Nos. 3926, 4084, 4463 Uibu !

A rare plant, found usually in the moist crevices of cliffs facing north.

33. Cathcartia Hook. f.

63. Cathcartia villosa Hook. f.

Laghep, Chola 9—12,000 ft., No. 3298.

Abundant at the former place.

64. Cathcartia lyrata Cummins & Prain

Karponang, Sherabthang, Dikohu Valley, 9,500—18,000 ft..

Nos. 3168, 3758, 4308.

Distributed over the area but very sparingly, I have not sesn more than hall a

dozen plants in one spot,

T. FUMARUCEJS.

33. Ricentra Borkhaus

65. Dicentra gcandens Walp. nec F.B.I.

Karponang, Phadonchen, 7—9,000 ft. Very common,

34. Corydalis DC.

66. Corydalis cashmeriana Royle

VAU. ecristata.

Changu, Nathui La, Tosa, Mugbil. 13—14,500 ft., Nos. 3237,^10,

3770, 3954, 4089. Common.

67. Corydalis trifoliolata Franch.

Gnatong, 12,000 ft.. King*9, colleetar I

68. Corydalis lathyroides Prain

Ningbil, Tosa, 13—14,000 ft., Nos. ^41, 4114.

Has a stout rootstock nearly 5 cm. long and 6 mm. thick. Old leaf-bMOs practi-

cally gone. Flowers 1‘6 cm. long, yellow ; upper petal shortly crested, winged, with

two reddish spots near apex ; spur equal in length to lamina, yellow, straight or curved

downwards slightly. Lower petal exceeding upper, carinate, winged, grooved above,

with two red spots below. Laterals yellow, united above.
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69. Corydalis fframiuea Prain

Dikchu, Tosa, Pemberingo, 11—14,000 ft., Nos, 8715, 4072.

Boots numerous, tuberous.

70. Corydalis Juncea Wall.

Changu, Dzalep, Ningbil, 12—13,000 ft.^ Nos. 4120, 4829..

71. Corydalis llaecida H. f. & T.

Laghep, Changu, 10—12,000 ft.. No. 3384. Common.

72. Corydalis Laelia Prain

Changu, Chola, Dikchu, 12—13,000 ft., Nos. 4198, 4224, 4275«

Leaf segments obtuse, aoute, or acuminate. Flowers ^te inch long, v/itb large

dorsal crest, projecting forward. Lower petal with a large projecting keel. Tbo

upper crest and lower keel project 6 mm. beyond the beak. Flowers yellow.

73. Corydalis Casimiriana Duthie & Prain

Kapoop, Chola, Tanka La, Nos. 4217, 4280.

74. Corydalis lougipes DC.

Dzalep, Sherabthang, Ningbil, 12—14,000 ft., Nos. 4124, 4303,

4339.

YAE. chnoabica Prain MSS.

Species distincta ? floribus albis (semper?) stigmate diverso, carcare

multum curvato, distinguenda.

Lieutenant-Colonel Prain, when discussing (Joan^. As. Soc. Beng. lkv.

p. 28) the relationships between Corydalis Coiimirickwi and C, points out

that neither of these is in the least degree variable, at all events in the direction of

passing into each other. “ An apparent exception to this is a solitary gathering from

Chumbi which with flowers exceedingly like those of C. Casimiriana has unripo

capsules like those of C. longipes. But the evidence that we have in this plant an

intermediate between C, Casimiriana and C. longipes is far from complete. It

flowers instead of being intermediate in form between those of the other two have n

gpur with an exaggerated curvature. The stigma too differs from that in either C.

Casimiriana or C. longipes and resembles that of C. tongolensis Franchet from

Szechuen, another nearly related but nevertheless quite distinct species.’.' The plant is

referred in the Calcutta Herbarium to C, longipes DC. var. ckumbica but in a npte

on the cover Colonel Prain states that it is probably a distinct species. Without a
careful study of this and its close allies 1 hesitate to do more than append the fqsUowing

field notes :

—

Hoot weak, fibrous. Stem giaorous, much branched from the base. Leaves long

petioled, almost tritemate ; apices and sinuses of segments marked with a black dot

Racemes simple elongate. Bracts^ lower similar to the leaves, gradually becoming

simpler until only trfid leaves. Flowers distant. Sepals two, fimbriate whitish scale

I mm. broad. Corolla whitewitba tinge of blue, spur white witlMi bluish central
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thread ;
in the original Chumbi specimens the colour is given yellow as reported by the

native collector ; the anterior part of the corolla is a deep blue with a little green and

still less yellow ; upper petals crested very distinctly, 1—1*2 cm. long, including spur

which is strongly uptilted, obtuse
;
lower petal boat-shaped with a constriction in the

middle, keeled distinctly ; laterals coherent. Stamens with broad elliptic white trans-

lucent filaments. Style 1 mm., filiform j fruit immature 8 mm. long, 2*6 mm. broad,

linear-oblong.

Chamnago, 12,000 ft., No. 3658. Chumbi, at Ta-Ohey Kung, No. 625 King**

collector !

76.

Corydalis chaerophylla DC.

Karponang, Fieunggong, Ningbil, 9—13,000 ft,, Nos. 2977, 3881.

4162. Common.

76. Corydalis geraniifolia H. f. & T.

Lachung valley, 9,000 ft. Gammie !

77. Corydalis meifolia Wall.

Sherabthang, Yak La, 14—15,000 ft.. Nos. 3573, 3776.

Flowers in a dense flat corymb with very stout pedicles one inch or less. Corolla

yellow with a purple base and spur, a green band on either side of the crest and on either

side of the keel. Posterior petal broad with two yellow wings and a high yellow crest

ending in a very short obtuse down-turned spur, only | length of lamina. Anterior

petal stout with a very broad keel and purplish base. Lateral petals with linear claws,

apices stout adherent ridged and crested, inner surface grooved and purple at tip.

TAB. sikkimensis Prain

Ningbil, 14,000 ft., No. 4214.

78. Corydalis latifiora H. f. & T.

Nathui La, Chola, Gaoring, 14—15,000 ft.. Nos. 3486, 3682, 3988.

Petals a light blue with many minute darker blue spots. The upper ^nd lower

petals are each marked 1 mm. from the apex, by a pair of eye-like spots black behind

greenish-yellow before. Posterior petal 1*6 cm., or less, *6 cm. broad stout, firm,

shortly crested, winged more, apex triangular firm ; spur 1 mm. obtuse, curved down-

wards. Anterior petal boat-shaped, 1*2 cm. long, with firm triangular apex.

Laterals 1 cm., upper half purplish, lower bluish white, grooved sagittate in front,

keeled and ridged behind, coherent at the apex by a whitish twin horse-shoe.

79. Corydalis Stracheyi Duthie

Sherabthang, Gnatong, Toga, 13—14,000 ft., Nos. 3552, 3567,

3930. 4067. Common.
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YIo—CEUCIFEEJE,

35. Barbarea Br.

80. Barbarea vulgaris Br.

var. sicula.

Changu, Chola Valley, 11—13,000 £t., Nos 3074, 3123, 3296, 8696

36. Cardamine Linn.

81. Cardamine eircaeoides H. f. & T.

Lower Chakung Chu, 6—7,000 ft.

83.

Cardamine trifoliolata H. f. & T.

Karponang, Laghep, 8*—11,000 ft., Nos. 3031, 3046, 3257.

83. Cardamine hirsuta Linn. var. sylvatica Link (sp.)

Karponang, 7—9,000 ft. Common.

84. Cardamine impatiens Linn.

Lachung Valley, 9—10,000 ft.

85. Cardamine Griffithii H. f. & T.

Between Laghep and Changu, 11,000 ft.. Nos. 8376, 3515, 4234,

Griflfith’s specimens from Bhutan have no flowers (F.B.I. i, p. 139), Leaflets

entire or rather indistinctly trilobate. Sepals broadly elliptic to almost orbicular, 2mm.
long with a fine translucent margin, somewhat erose at the apex. Petals 6 mm. long,

obovate, slightly emarginate, lilac. Edible and a more delicate * cress ' than the next

species. . /

86. Cardamine macrophylla Willd.

VAR. sikkimensis.

Changu, Chamnago, 10—12,000 ft. Very common.

37. Loxostemon H. f. & T.

87. Loxostemon pulckellus H. f. & T.

Changu, Chamnago, 11—13,000 ft.. No. 3173.

38. Draba Linn.

88. Braba alpina Linn.

Sherabthang, W. of Tanka La, 14—15,000 ft.. Nos. 3546, 4184.

Not common on this range.
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89. Draba elafa H. f. & T.

Cbangu, Nathui La^ Dzalep, li—13,000 ft., Nos. 3009,-3262,4338.

Common.

90. Draba gracilUma H. £. 8z: T.

Sherabthang, Cbangu, Tosa, 12—14,500 ft., Nos. 3094, 8441-

Common.

91. Draba cholaeiisis W. W. Smith sp. nov.

Sectlonis BrahellcE species; Draba gracillimae H. f. & T., affinis
;

majoribus floribus, fructu capillis albis sparse induto satis distincta.

Tlanta annua radice debili. Omnino babitus Drabae gracillimae*

Caules 5—10 cm. alti, multi, filiformes, debiles, flexuosi, ascendentes,

sparse albo-villosi. iFoUa radicalia delapsa (plantae graminibus inter-

mixtae) ; caulina 1 cm. longa, 4mm. lata, remota, elliptica, sessilia,

Integra, sparse albovillosa, nervis obscuris. Flores 1—3, fugacei, remoti,

racemosi, ehracteati, superiore dimidio scapi 5—10 cm. longi apbyllo,

pedicellis 1—3 cm. longis, filiformibus, flexilibus. Sepala 3 mm. longa,

ovata, obtusa, glabra, rarius subglabra. Fetala 7—8 mm. longa, oblonga,

apice rotundata, flava. Gynmceum 8 mm. iongum, stylo 1*5 mm. longo;

fructus 2 cm. longus, 1*5 mm. latus, linearis, compressus, sparse albo-

villosus, seminibus 4-^0, biseriatis.

West of Tanka La, Sikkim, very sparingly at an elevation of 18,000

ft., No. 4175.

30. Cochlearia Linn.

93. Cochlearia serpens W. W. Smith (Rec. Bot. Surv. Ind. iv,

175).

Cbangu, Sherabthang, Gnatong, 11—14,500 ft.. Nos. 3487, 3577,

4311, 4551. Petals dark lilac. Very common at Cbangu.

93. Cochlearia scapiflora H. f. & T.

Cbangu, Cbola, Tosa, Cbakung Cbu, 13—15,000 ft., Nos. 8169,

3229, 3685, 4069, 4552.

VAR. foliis grosse obtuse dentatis, floribus albis; Tosa, 15,000 ft.,

No. 3981.

The Cochlearice of the Alpine East Himalaya are very puzzling. In addition to

t^he two above, there are C. JELobsoni Pearson from Yatung in Tibet, near the Sikkim

border (Hook. Ic. 2643) and C. himalaica H. f. T. collected in Alpine Sikkim by

Hooker. In their typical forms all four appear distinct enough but ai the higher

altitudes the dwarf specimens become scarcely distinguishable. I hare been long in
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doubt regarding tlie validity of C, serpens. Specimens were sent to Kew for com-

parison with the Hookeriaii type of C. himalaica, represented there by only one sheet.

In the Calcutta Herbarium there is only a meagre fragment. C. sei-pens certainly

does not match these type sheets. At Changu the ample material of this species aided

me to note the following differences from the description of C. himalaica. The
leaves are usually tripartite, and when not so, are ovate

; the racemes are very elongate,

not short
; sepals are not persistent, are glabrous with membranous margins

; the

fruits tend to be one-seeded. I did not find in alpine Sikkim a Cochlearia to match
the Hookeriaii specimens of Cochlearia himalaica H. f. & T. C. scapijlora in its

normal development is very distinct but shows considerable variety in the form of
its leaves and in the colour of the flower ; its minute forms approximate to the dwarfs

of the other two species.

30, Sisymbrium Linn.

94. Sisymbrium himalaicum H. f. & T.

Changu, Ningbil, ]1—13,000 ft., Nos. 3121, 4150.

95. Sisymbrium deitoidcum H. f. & T.

Sherabthang, Chamnago, 12—14,000 ft., Nos. 3392, 3450, 3775.
Petals lilac.

31. Hutrema Hr.

96.

Eutrema pfimulaefolium H. f. & T.

W. of Tanka La, Lachung, 10—13,000 ft., Nos. 3331,4716 Eihu I

33. Erysimum Linn.

97. Erysimum lougisiliquum H. f. & T.

Ningbil, 13,000 ft., No. 4170.

33, Tbiaspi Linn.

98. Tlilaspi cocblearioides 11. f. & T.

Gaoling, W. of Tanka La, 14—15,000 ft., Nos. 4004, 4220.

Vlf.—CAPPAIUDE/E.

34. Capparis Linn.

99. Capparis multiflora H. f. & T.

Below Phadonchen, 4,000 ft.
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VIII.-VIOLACE.E.

35. Viola Linn.

100. Viola biflora Linn.

Laghep, Changu, Tosa, 8—14,500 ft, Nos. 3181, 8-Z91. Very

common.

101. Viola Hookeri Thoms.

Karponang, 8—9,000 £t., No. 3028.

IX.—PlTTOSPOREiE.

36. Pittosponim Banks.

102. Pittosporum Horibuudum W. & A.

Phadonchen, 8,000 ft.. No. 4647 Jildu !

X.—POLYGALEj;.

37. Polygala Linn.

103. Polygala arillata Ham
Ari, Karponang, Phadonchen, 5—7,000 ft.

104. Polygala sibirica Linn.

W. of Tanka La, 9,000 ft., No. 3339.

XI.—CARYOPHYLLEJS.

38, Gypsophila Linn.

105. Gypsophila cerastioides Don

Changu, Tosa, 11—14,000 ft., Nos.33067, 3162, 4065, Common.

39. Cucubalns Linn.

106. Cucubalus bacciferus Linn.

W. of Tanka La, 12,000 ft., I

40. Lychnis Linn.

107. Lychnis apetala Linn.

Chakung Chu, Ningbil, 11— 13,000 ft.. Nos. 3974, 4139.

108. Lychnis nigrescens Edgew.

Gaoling, Ningbil, Gipmochu, 13—15,000 ft.. Nos. 3994, 4177,

4352.
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100, lychnis himalaycnsis Edgew.

Changu, 13,000 ft., No. 4271.

110, Lychnis iimlticaulis Wall.

W. of Tanka La, 4743 Rihu !

111, Lychnis nutans Bentb.

Changu, Chamnago 11—*12,000 ft., Nos. 3059, 425:2. Frequent.

41. Ccrastiimi Linn.

113,

Cerastium vul<?atnm Linn.

Changu, Chola Valley, 11—12,000 ft., No. 8739.

43. Stcllaria Linn.

113, Stellaria sihhiinensis Hook. f.

Phadonchen, Karponang, 8—9,000 ft., No. 4490.

114, Stellaria lanata Hook. f.

Laghep, Lachung, 9—10,000 ft., Nos. 3065, 3329.

115, Stellaria lonpssima Wall.

Lower Cliakung Chu, 8—9,000 ft.. No. 3349.

116, Stellaria saxatilis Ham.

Gangtok, Karponang, 6—7,000 ft., No. 2960.

117, Stellaria uliginosa Linn.

Changu, 12-—13,000 ft.. No. 3192,

118, Stellaria suhumhcllata Edgew.

W. of Tanka La, 12,000 ft.

119, Stellaria depauperata Edgew.

Changu, 11—12,000 ft.. No. 4210.

130, Stellaria decninhens Edgew.

Laghep, Changu, Chola, Gnatong, 11—13,000 ft., Nos. 3523^

4360.

Frequent but not nearly bo variable as in drier Sikkim.

131. StelJaria sp.

Karponang, 11,000 ft.. Nos. 3038, 3084. Perhaps only a variety

of the polymorphic 8. decumbens.

43. Arenaria Linn.

133. Arenaria polytrichoides Edgew.

Nathui La, Kapoop, Chola, Ningbil, 14—15,000 ft., Nos. 3419,

3456^ 3700. Sparingly.

D
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133. Arenaria densissima Wall.

Nine:bil3 15.000 ft., No. 4094. Rare,

134. Arenaria orbicnlata Royle

Ningbil, 11,000 ft., No. 4212. Occasional.

13.5. Arenaria ciliolata Edgew.

Gaoring, Tosa, NingbiJ, 14—15,000 ft., Nos. 3999, 4037, 4079.

Frequently tetramerous, with two styles. Style and filaments bluish.

Sparingly.

136. Arenaria glandiiligera Edgew.

Dzalep, Chamnago, 12^15,000 ft., Nos. 3807, 4327. Sparingly,

137. Arenaria Balfouriana W. W. Smith, sp. nov.

Locus mihi dubius ; ob glandulas quinque quadratas staminiferas in

grege Pentadenaria species ponenda sed habitu potius ad Odontostemma

spectat. Sed styli tres et petala integra.

Flanta perennis procumbens, laxe caespitosa, radice longa gracili, apice

incrassata. Caules e'radicis corona 2—6 orti, ad 10 cm. longi, debiles,

prostrati, filiformes, vix nisi apud inflorescentiam ramosi, supra glandu-

losis albidis capillis pubescentes, in medio nonnunquam -capillis crispatis

2-lineati, basi glabrescentes, rubescentes, teretes. Folia linearia, 5 — 6 mm.

longa, 1 mm. lata, apiculata, subflaccida, uninervia. Flores in cymag

2—6 floriferas trichotomas plus minusve re diffusas dispositi. Fedicelli pro-

planta longi, (1—3 cm.) debiles; bracteae foliis similes vix minores.

Sepala 5, lineari-lanceolata, 2 mm. longa, acuta, vix basi indurata, uniner-

via, scarioso-marginata. Petala 3—4 mm. longa, alba, anguste elliptica,

apice rotundata, integra. Discus lobatus, in 5 glandulas staminiferas

quadratas purpureas expansus. Stamina 10, biseriata, subcoerulea. Styli

3, subcoerulei. Capsula ovoideo-globosa, ut videtur 6 dentibus dehiscens .

semina immatura pauca, compressa, subauriformia.

Sikkim In the region of heavy rains, 12—14,000 ft., near Changu

and to the west of Tanka La, by the rocky banks of streams, Nos. 4222,

4246. The specific name is in honour of Prof. I. B. Balfour of

Edinburgh University

138. Arenaria melandryoides Edgew.

Ningbil, Gaoring, W. of Tanka La, 14—15,000 ft.. Nos. 4103,

4176. Sparingly.

139. Arenaria Benthami Edgew. A. glanduUsa William®,

Changu, Uikchu^ Tosa^ 11—14,000 ft., Nos. 3110, ,3718, 3924*

Common.



OF SOUTH^EAST SIKKIm}^ 357

130. Areiiaria debilis Hook. f.

Chola, 14—15,000 ft., No. 3678. Sparingly,

XII.-^TAMARISCINEJE,

44. My’ricaria Desv.

131. Hyricaria germanica Desv.

Lower Chakung Chu, Lachung, 9—12,000 ft. Not seen in the

south of the area,

XIII.-HYPERICIXE.E.

45. Ascyrum Linn.

13^. Ascyrum filicaule Dyer

Yakla, 14,000 ft.. No. 3780.

46. Hypericum Linn.

133. Hypericum Hookerianum W. & A.

Phadonchen, Karponang, Chola, 7—11,000 ft.. No. 3833

VAR. Lesclienaultii.

Fieunggong, 10,000 ft.

134. Hypericum patulum Thunb.

Phadonchen, 8—9,000 ft.. No. 4388.

135. Hypericum reptans H. f. & T.

Lachung, Chakung Chu, 8—9,000 ft.

136. Hypericum petiolulatum H. f. & T.

Phadonchen, Laghep, Changu, 9—12,000 ft.

Common in the valleys.

137. Hypericum japoiiicum Thunb.

Rhenock, Ari, 3—5,000 ft.

XIV.-TERNSTRCEMACEJ5.

47. Eurya Thunb.

138. Eurya symplocina Bl.

Phadonchen, 6—7,000 ft.

139. Eurya acuminata DC.

Ari, Rhenock, 5—6,000 ft.
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48. Actimdia Lindl.

140. Actiiiidia strio’osa 11.

&

T.

PiiadoncheDj 7—8,000 ft., No. 4488.

49. 8aurauja Willd.

141. Sauranja iiapaulcnsis DC.

Ari, 5,000 ft.

14S. Sauraiija puiidiiaiia Wall.

Temi, 5,000 ft., No. 2917.

50. 8cSiiina Eeinw.

143. Schima Walpcliii Choisy

Ari, 5,000 ft.

AY,-MAL¥A€E;E.

> 51. Bombax Linn.

144. Ilombax malabaricum DC.

Ari, 3,000 ft.

AVL-TIIJACEJ^

53.

Echinocarpiss Bl.

145. Echinocarpus dasycarpus Benth.

PLadonciieii, 6 — 7,000 ft.

53. Eheocarpus Linn.

140. Eliieocarpus laiicesefolius Roxb.

Phadoncben, 7,000 ft.

wii.-Limm.

54. Eeiuwardtia Planch.

147. Keiiiwardtia trigyiia Planch.

Rhenock, 4,000 ft.

148. Reinwardtia tetragyiia Planch.

Ari, 4—5,000 ft.

55. Anisadenia Wall.

149. Anisadenia saxatiiis Wall.

An, 6,000 ft., No. 4503.
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XVIII—GERANIACEJE.

56. deraniam Linn.

150. Geranium refractum Edgew. & Hook. f.

Changu, 12—13,000 ft., Nos. 3533, 4281<, 4293. Rare.

151. Geranium Bonianum Wall.

Kapoop, Chola, 11—13,000 ft.

163. Geranium Grevilleanum Wall.

Chola, 11 — 12,000 ft. Sparingly.

153. Geranium nepalense Sweet

Phadonchen, 8—9,000 ft.

154. Geranium polyantkes Edgew. & Hook. f.

Laghep, Changu, Fieunggong, 9—12,000 ft.

57. Oxalis Linn.

155. Oialis acetosella Linn.

Changu, 11 — 12,000 ft., No. 4249.

58. Impatiens Linn.

A few specimens of Impatiens were collected and forwarded to the late Sir

Joseph Hooker. They were however in too early a stage to warrant description.

XIA.—RLTACEdE.

59. Boeiminghausenia Reichb.

56. Boenniughausenia albiRora Rfeichb.

Ari, 5,000 ft.

60. Evodia Forst.

157. Evodia fraxinifolia Hk. f.

Phadonchen 7—8,000 ft.

158. Evodia rutiecarpa H.f. & T.

L.achung, 9,000 ft.. No. 4730 Rlbii

!

61. ZantllOXjlum Liinn.

159. Zanthoxylum acantliopodium DC.
Phadonchen, 7,000 ft.

160. Zanthoxylum oxyphylluui Edgew.
Karponang, Phadonchen, 6—8,000 ft.
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TotMalia Juss.

ifil* TocMalia aciileata Pars.

Phadonchen, o—GpOO ft.

63, Skiiiiiiiia Thunb.

vyz, §kiiiijiiialia«reo3a Fook. f.

Karpoiiang, Phadonchen. 8—10^000 ft.

XX.-B'liESEllACE^

64, ^aruga Boxb.

163. (siiniga piHiiata Boxb.

Avif 3,000 ft.

65, CaiiariiiJii Linn.

164. Canarimii sikkiiiieiise King

Ari, 3,000 ft.

%\l.---MEUkCEM,

60. Lansium Bumph.

165. Lansium ficcandrum King

Temi, 6,500 ft., No. 2914.

67, Cedrela Linn.

166. Cedrela microcarini C. DC.

Phadonchen, 6,000 ft.

AXIL—ILICIXE.E.

68, Ilex Linn.

167. Ilex intricata Hook. f.

Lachuiig, Phadonchen, 9—10,000 ft., Nos. 3321, 4387, 17

168. Ilex fragilis Hook. f.

Karponang, 9,000 ft., No. 3252.

169. Ilex Jlookeri King

Phadonchen, 9—10,000 ft., No. 4433.

lXiIL-*CELASmiNE^.

69, Euoiiymua Linn.

170. Euoiiymiis frigidug Wall.

Fieunggong, Phadonchen, S—9.000 ft., Nos, 3901, 4427*
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171, Euouymus va2:aiis Wall.

Gangtok, Karponang, 4— i»,000 ft.

XXIT.—AMPELIl-E^.

70, Vitis Linn.

173. Vitis €apreolata Don
Karponang, Phadonchen, 7—8,000 ft., No. 4458.

XXV.-ACERACEE.

71. Acer Tournef.

173. Acer oblongum Wall.

Cheungtong, G,000 ft.

174. Acer lievigatuni Wall.

Cheungtong, Karponang, 6—8,000 ft.

175. Acer pectinatum Wall.

Laghep, 11,000 ft.

176. Acercaudatum Wall.

Changu, 13,000 ft., No. 3308.

177. Acer Campbellii H. f. & T.

Karponang, Phadonchen, 9—11,000 ft. Common.

XXVI.—SAPINDACEiE.

73. Dobinea Ham.

178. Dobinea vulgaris Ham.
Cheungtong, Phadonchen, 6—7,000 ft.

73. Turpinia Vent.

179. Turpinia pomifera DC.
Cheungtong, Ari, 6—7,000 ft.

XXVIL-SABIACEJE.

74. Reliosiiia Bl.

180. MelioRwa Wallichii Planch.

Pha^nchen, 8,000 ft., No. 4478.
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XXVIll-AXACAEDIlCEiE.

75 Rlius Linn.

181. Rims insignis Hook. f.

Karponang, Phadonchen, 6-—7,000 tt.

183, Rims succedauea Linn.

Phadonchen, 7 — 8,000 ft.

XAIA.—LEGUMIAOSdE.

76. Piptautlms D. Don

183. Piptantlms iiepalensis D. Don
W. of Tanka Lu, Lachung, 8—10,000 ft. Not seen in the wetter

southern area.

77. Priotropis W. & A.

184. Priotropis cytisoides W. & A.

.Gangtok, Karponang, 6—7,000 ft.

78. Parochetus Ham,

185. Parochetus communis Ham.

Phadonchen, 8,000 ft. Very occasional in the area.

79. Iiidigofera Linn.

186. Indigofera Dosua Ham. vau. toinentosa.

Ari, 5,000 ft.

80. Caragaua Lamk.

187. Caragana crassicaulis Benth.

North of Chamnago, 13,000 ft... No. oSlO. Flowers purple. The
plants seen in N, W. Sikkim in 1909 had yellow flowers. Spar-

ingly.

81. Astragalus Linn.

188. Astragalus siKKimeusis Benth.

Ningbil, 14,000 ft.. No. 4169. Sparingly.

189. Astragalus xipliocarpus Benth.

W. of Tanka La, 11,000 ft.

160. Astragalus stipulatus D. Don
\V. of Tanka La, towards Keadom, 7—8,000 ft.
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83, I^csniodium Desv.

191. Desmodium tiliaefoUum G. Don

W. of Tanka La 7—9,000 ft.

193. Pesniodium kuihaitense C. B. Clarke

Ari, 3,000 ft., No. 4501. A rare species.

83, Erythriua Liim.

193. Erythriua arhoresceus Roxb.

Ari, 5-6,000 ft.

81, Pueraria DC.

194. Pueraria peduiiciilaris Grab.

Lachung, Karponang, Cbeungtong, G—9,000 ft.

85, Eutada Adans.

195. Eutada scaudens Benth.

Phadonchen, ascending to 7,000 ft

XXX.-ROSACEJi:.

86. Pruuus Linn.

196. Pruuus rufa Wall.

Changu, Chola, 11-12,000 ft., No. 3207.

197. Pruuus auadeuia Koehne

Karponang, 9— 10,000 ft.

This is the Prunus Padus L. of the Flora of British India. See Fedde’s
Repei-toiium, x, 34.

198. Prunus glaucifolia (Wall.) Koehne

Laghep, Fieunggong, 10—12,000 ft., No. 3880.

199. Prunus uepaleusis Ser.

Phadonchen, 7 — 8,000 ft.

300. Pruuus acuminata Wall.

Cheungtong, Lower Chakung Chu, 6—7,000 ft., No. 476^ Ribu !

87, Prinsepia Royle

301. Prinsepia utilis Royle

Lower Chakung Chu, towards Keadom. Only in the drier region.
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88, Spirsea Linn.

303. Spirsa Irnncns Linn.

Karponang, Chakung Chu, Gnatong, 9—12,000 feet. No. 4377.
^3, Spireea bella Sims

Changu, Dikohu, 8—12,000 feet. Common.
S04. Spireea micrantha Hook. f.

Dikohu, 7—8,000 feet. No. 3825.

89* Neillia Don

^05. Neillia thyrsiflora Don

Temi, Karponang, 5—7,000 ft.

S06, Nellia rubiflora Don

Karponang, Chola, Phadonchen, 8—10,000 ft.. No. 3001.

90. RubllS Linn.

307. Rubus calycinus Wall.

Phadonchen, Karponang, 7—9,000 ft,

308. Rubns pauiculatus Smith

Phadonchen, 8,000 ft. Very common.

209. Rubus moluccanus Linn, lato sensu,

Karponang, Phadonchen, 7—9,000 ft. Common.

210. Rubus fragarioides Bertol.

Changu, Chola, 10—12,000 ft.. No. 3049.

311. Rubus lineatus Reinw.

Karponang, Phadonchen, 8-—9,000 ft. Common.

313. Rubus Andersoni Hook. f.

Phadonchen, 9,000 ft.| No, 4424.

313. Rubus niveus Wall.

Karponang, Changu, Chola, 8—12,000 ft. Common.

1. GeumLinn.

SU. Geum elatum Wall.

Changu, 12—13,000 ft.. Nos. 3089, 3451. Common. Flowers,

nodding.

VAR. liumlle, with the type. No. 3174.
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93. Fragaria Linn.

315 Fragaria vesca Linn. vAii. collina.

Karponang, Chola, 8—12,000 ft., No. 2713.

93. Potentilla Linn.

216. Potentilla Sibbaldi Haller f.

Common throughout the area., 10—15,000 ft.. Nos. 3058, 3lG5,

3871.

VAR. micrantha

Nathui La, Cho La, 14—15,000 ft., Nos. 3220, 3072.

217. Potentilla perpusilioides W. W. Smith

Tosa, Kapoop, Chakung Chu, 14—15,000 ft.. Nos. 3417, 3o75,

3060, 3944, 4020.

Fairly frequent on the Chola Range just at the limit of vegetation.

218. Potentilla purpurea Royle

Tosa, 14—15,000 ft.. No. 3952.

219. Potentilla sikkimensis Prain

Changu, 13,000 ft., No. 3164.

220. Potentilla albifolia Wall.

Changu, 10—12,000 ft.. No. 3002.

221. Potentilla fruticosa Linn.

Changu, Chola, Gnatong, 11—13,000 ft.

Not 80 conspicuous on this range as elsewhere ir Sikkim.

222. Potentilla ambigua Camb.

Gnatong, 12,000 ft., No. 4878.

223. Potentilla eriocarpa Wall.

Nathui La, Ningbil, Tosa, 13— 15,000 ft.. Nos. 3402, 4035, 4085

224. Potentilla Mooniana Wight
Karponang, Changu, 9—12,000 ft., No. 2970. Common.

225. Potentilla fulgens Wall.

Changu, Chola, 9—12,000 ft.. No. 3308.

226. Potentilla Griffithii Hook. f.

Lachung, 9—12,000 ft.

1 did not see this species in the south-east moist region.

227. Potentilla peduncularis Don

Common in the Chola range, 12—14,000 ft.

VAR. Clarkei

Yakla, Lingtu, 12—18,000 ft.
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SS8. Poteiitilla leuconota Don

Changu, 11—13^000 ft., Nos. 3404, 3692.

229. Potentiila iHicropIiylla Don

Common throughout the range, 12—15,000 ft., No. 3553.

VAR. acliilleaefolia

Nathui La, 13,000 ft.. No. 3203.

VAR. coiiiiinitata

Changu, Tosa, Gaoring 10—15,000 ft.. Nos. 3054,

3993, 4049. Stamens frequeutl}^ only ten.

VAR. pusilla var. nov.

Nana, glabra ;
interdum folii costa perpaucis capillis albis adpressis

instructa ;
folia 1—2 cm. longa

; Ooreb' 1—2, fere sessiles, pedunculi

1—2 mm., sepaia bracteaeque lanceolata
;

petala 3 mm. longa, obovata
;

stamina 10 ;
achenla 20—30, receptaculo villoso.

Sherabthang, Chola 14—15,000 ft.. Nos. 3481, 3909.

Potentiila coriandrifolia Don

Throughout the range from 13—14,000 ft., Nos. 3415, 3946,
4047.

In the “ Flora of British India, ” ii, 353, the petals are described as yellow,

The herbarium specimens con firm this in several instances. But the majority

including all those I have collected show white petals with the lower fourth of a reddish

purple.

04, Poterium Linn.

S31. PnteriiiM fiiifornie Hook. f.

Sherabthang, Dikchu, 12—14,000 ft. Nos. 3238, 3714.

282. Poterium diaiidrum Wall.

Changu, Chola, 11-—13,000 ft. Common.

05, Kosa Linn.

238. Rosa macropliylla Lindl.

Laohung Valley, 9,000 ft. No. 3343.

Not seen in the south-east area.

234, Rosa sericea Lindl.

Throughout the area, 8—-13,000 ft.

06. Firus Linn

285, Pirus sikkimensis Hook. f.

Lower Chakung Chu, 8—9,000 ft.
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336. Pirns vestita Wall.

Phadonchen, 9—10,000 ft. Common.

337. Pirns foliosa Wall.

Chamnago, Chola, 11—13,000 ft., No. 3141. Common.

338. Pirns microphylla Wall.

Throughout the area, 11—14,000 ft.

339. Pirns Griliitliii Dene.

Phadonchen, 8—10,000 ft.

340. Pirns rhamnoides Dene.

Karponang, 9,000 ft.. No. 3253.

97. Photinia Lindl.

341. Photinia integrifolia Lindl.

Phadonehen, Karponang, 7— 8,000 ft.

98. Cotoneaster Linn.

343. Cotoneaster frigida Wall.

Laehung Valley, W. of Tanka La, 9,000 ft., No. 3337.

343. Cotoneaster acuminata Lindl.

Gnatong, Chola, 10—12,000 ft.. Nos. 3762, 4375.

344. Cotoneaster microphylla Wall. vae. ^lacialis.

Sherabthang, 14,000 ft.. No. 3459.

345. Cotoneaster thymifolia Hort.

Tanka La, Gammie I

XXXI—SAXIFRAGACEJ:.

99. Rodgersia Gray

346. Rodgersia pinnata Franch.

North Chakung Chu, 12,000 ft., No. 4681 Ribu !

A very intereBting discovery as it is the first record of the occurrence of the genus

within the Indian area. No. 21 Searight from 9—10,000 ft. in the Chumbi Valley, a

fragment in fruit collected in December 1904, is no doubt the same. Distribution

China.

100. Saxifraga Linn.

347. Saiifraga odontophylla H. f . & T.

Ningbil, Tosa, 13—14,500 ft.. Nos. 3940, 4066, 4075, 4467 Ribu 1

A West Himalayan plant not previonsly recorded from Sikkim. Locally abun-

dant.
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248. Saxifras:a palpebrata H. f. & T,

VAR. elliptica.

Tosa, 15,000 ft., No. 3986.

249. Saxifrapra cordia^era H. f. & T.

The commonest' saxifrage on the Chola Range, 12—15,000 ft.

250. Saxifraffa aristiilata H. f. & T.

Ningbil, 1 1—15,000 ft.. No. 4088.

*251. 8axifraga Kingiaiia Engler Mss. in Herb. Calc.

Ningbil, W. of Tanka La, 18—14,000 ft., Nos. 4116, 4174.

252. Saiifraira sagiiioides H. f. & T.

Sherabtbang, Tanka La, 14—15,000 feet, Nos. 3547, 4221.

A variety with petals scarcely exceeding the sepals, and three

nerved, is also common, Tosa, Gaoring, 14—15,000 ft., Nos, 3982,

3996, 4050.

253. Saxifraga dlversifolia Wall.

Cbangn, Chakung Cbu, Tosa, 13—14,000 ft.. Nos, 4015, 4060,

4269.

VAR. pariiassifolia.

Chola, King*8 collector !

VAR. elliptica.

Changu, Gnatong, 12—13,000 ft.. Nos. 4241, 4282.

254. Saxifraga corymbosa IL f. & T.

Ningbil, Tosa, Dzalep, 13—14,500 ft.. Nob. 3939, 4083, 4219,

4326.

Not typical; usually only one flowered and yet not dwarf. Possibly a distinct

species.

255. Saxifraga pallida Wall.

Sherabtbang, Cho La, 12—14,000 feet, No. 3912.

256. Saxifraga micrantlia Edgew.

Kapoop, Gnatong, Changu, Chola, 12—14,000 ft., Nos. 3114,

4011. Common.

257. Saxifraga agcana W. W. Smith. (Rec. Bot. Surv., iv, 205),

Ningbil, Tosa, W. of Tanka La, It— 14,500 ft.. Nos. 4091, 4180

446 1 Bihu !

258. Saxifraga pluviarum, W. W. Smith, sp. nov.

Species valde aflSinis Saxifragae Tallidae Wall., floribus minutis,

bulbillis crebris distincta.

* Tbcae sheets do not ngree with Sax ifraga Kingtana as recently published by Engler

andirusher, pages 574 andClOof Bot, Jahrbuch, vol. 48, Heft. Ill & IV, 1012. q.v. [Kditor.]
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Saxlfragae dalUdae habitus. Caulis 5—7 cm., longug, flexilig, supra
pubescens, infra fere glaber, 'Folia radicalia 2—3, lamina lO—15 mm.
longa, 5—8 mm. lata, ovata vel elliptica, fere Integra vel remote dentata,

ad r 5 cm. late petiolata
; folia caulina nulla. Infloresoentiae subco*

rrmbosae, ramuli bracteis ad 12 mm. longis linearibus rarius ovato-

lanceolatls instructi ;
flores 1-nati, ad 4 mm. pedicellati ramulos termi-

nantes, subnutantes, minbres quame is Saxifragae micranthae Edgew

;

bnlbilli 4^—8, sub flore terminal! in spica nascentes, ad 4 mm. bracteati,

virides vel purpurei, ovoidei, 1 mm. longi, interdum 1—2 minutis foliis

rotundatis instructi. Sepala 5, linearia oblonga, 2 mm. longa, glabra.

Tetala 5, vix calycem excedentia, angucte ovata vel obovata, alba.

GyiKBceum fere globosum, 1 mm. altum, stvlis nullis,

Tosa, Chola Range, East Sikkim at an elevation of 14—15,000 ft.,

No. 3985.

This species is closely allied to Saxifraga pallida and Saxifraga micrantha.

These two are prevalent throughout alpine Sikkim but neither in the field nor in the

herbarium^have I seen any bulbilliferous forms. Both are found in the same area

as Saxifraga plumarum, S. pallida ranging even higher, but the dwarf forms of each

appear fairly distinct. Tn the Flora of British India, ii, 394 C. B. Clarke

suggests that perhaps when more material accumulates 8. micrantha will be merged

in 8. pallida. T have collected both many times in different areas and have never

found a satisfactory series of intermeiiates. It seems better meanwhile to accord all

three specific rank.

259. Saxifragra imbricata Royle

Tosa, 15,000 ft., No. 3983.

369. Saxifraffa ©oarctata W. W. Smith (Rec. Bot. Surv., Ind. iv, 194).

VAE. elliptica.

W. of Tanka La, 14,000 ft., No. 4186. Planta laxior
;
petala

elliptica, angustiora, nec orbicularia, alba.

261. Saiifras^a inconspicna W. W. Smith {Rec. Bot, Surv. Ind., iv,

194). Chola, Nathui, Ningbil, 14,500—15,000 ft., Nos. 3456,

3485, 3674, 3675, 3859, 4090.

262. Saxifraga JacqncMontiana Dene.

Sberabthang, Chola, 14—15,000 ft.. Nos. 3549, 4045.

Sometimes with the petals not exceeding the sepals.

263. Saxifrage Stella-aurea H. f. & T.

Chakung Chu, Gaoring, 13—15,000 ft.. Nos. 3852, 3992,

264. Saxifraga braebypoda Don
Changu, Ningbil, Gnatong, 12~»13,000 ft., Nos. 4227, 4319.

265. Saxifraga fiinbriata Wall.

Ningbil, 12—13,000 feet, No. 4140.
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366. Saiifra^a liispidnla Don

Common throughout the Chola range, 12—15,000 ft.. Nos. 494,

4215, 4355.

367. Saxifraga Brunoniana Wall.

Ningbil, 13,000 ft., No. 4154.

368. Saxifraga purpurascens H. f. & T.

Changu, Tosa, 10—15,000 ft.. Nos. 3122, 3928. Very common.

101. Tiarella Linn.

369. T'arella polyphylla Don

Karponang, 9,000 ft. No. 3002.

103. Clirysospleniam Linn.

370. Chrysospleiiium iiepalense Don

Changu, Chola, 11—14,000 ft. Common.

371. Ghrysosplcniura alternifolium Linn.

Nathui La, Tosa, 13—14,000 ft.

373. Chrysospleiiium carnosum H. f. & T.

Common at 13—15,000 feet, throughout the Chola range.

Nos. 3171, 3686.

103. Parnassia Linn.

373. Parnassia mysorensis Heyne

Chola, 13,000 ft., No. 3913.

374. Parnassia nubicola Wall.

Changu, Chola, 11—12,000 feet.

375. Parnassia ovata Ledeb.

Common throughout the Chola range, 11—14,000 ft.. Nos. 3843,

4550.

376. Parnassia pusilla Wall.

Changu, Chola, 12—15,000 ft. Common.

377. Parnassia tenella H. f. & T.

Laghep, Ningbil, 10—11,000 ft.. Nos. 3380, 3416, 4210,

164. Hydrangea Linn.

378. Hydrangea altissima Wall.

Common from 8—lO.OQO ft., in tho ar^
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105. Dichroa Lour.

870. Dichroa febvifuga Lour.

Phadonchen, 7—8,000 ft..

106. Pliiladelplius Linn.

880. Phiiadelplius coroiiarius Linn.

W. of Tanka La, Chakuag Chu, 8—9,000 ft. Not seen in the

moist S. E. area.

107. Rihes Linn.

281. Ri!»es glacialc Wall.

Laghep, Chola, Chakung Chu, 10—1^,000 ft. Common.

888. Rihes desinocarpuiu Wall.

Vsf. of Tanka La, 8—10,000 ft.

883. Ribes luridum H. f. & T.

Chakung Chu, 11—18,000 ft.

884. Rihes Griffitliii H. f. & T.

Chamnago, 11—^12,000 ft. No. 4424 Ribu 1

XXXII.—CRASSULACEiE.

108, Sedum Linn.

885. Sedum Oreades (Clarke) Hamet

Ningbil, W. of Tanka La, 12—14,000 ft., Nos. 4157, 4251.

886. Sedum quadrihdum Pall.

Very common throughout th« Chola range, 12—14,000 ft.

Nos. 3191, 3446, 3471, 3783, 3958, 4189.

887. Sedum himaleuse Don
Changu, Chamnago, Chola 11—13,000 ft. Nos. 3189, 3537,

3788. Common in the Chola range.

888. Sedum Quevai Hamet
Changu, 12—14,0 00 ft., Nos. 3190, 3489.

889. Sedum hupleuroides Wall.

Changu, Chamnago, Tosa, 13—14,000 ft.. Nos. 3538, 3791, 4483,

Ribu ! Common.

890. Sedum elongatum Wall.

Common throughout the range, 12—13,000 ft.. Nos. 3188, 8643,

8701, 8887.
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2‘Jl. Sediimcrassipes Wall.

Common throughout the range, 11—14,000 ft., Nos. 857S, 3790,

4016, 1500, 4582

dinij rosenin Stev.

Fr-quent in the Chola range, 12—14,000 ft., Nos. 8096, 3192,

8 :^ 03
,
3147

,
3469

,
3193 ,. 1030

,
4081 .

298. Secliim trilidum Wall.

Karpotiang, 8— 10,000 ft., common.

204. Seds'm nniUicauIe Wall.

Clicungtong, Lower Chakung Chu, 6—7,000 ft.. No. 4774 Ribu 1

295. Seduiu verticillatiim (11. f. & T.) Ilamet

Ningbii, 11,000 ft,. No. 4141.

A\\ni.—HAMAMELIDE E.

100. Bticklaiulita Br.

200. Biicklaiidia populnea Br.

Phadonchen, 7—8,000 ft.

AWIV.—HALORABEE

110. Callitriclic Llim.

207. Callitrifhe stagnalis Scop.

Karponang, 6—9,000 ft.

208 Caliitriche vcrna Linn.

Chola, 11,000 ft., No. 3733.

AAXV.--MELASTOItfACEE.

111. Oxyspora DC.

200 Oxyspora paiiiculata DC.

Ari, Phadonchen, 3—7,000 ft.

112. 8oiierilla Roxb.

.300. Soiierilla Kurzii C. B. Clarke

Ari, 5,000 ft., No. 4520.

113. 8areopyraiiiis Wall.

301. 8arcopyiaiius nopaleiisis Wall.

Common at 8—9,000 ft.
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XXXVI.-0N4GRACEJB.114.

Epilobiiim Llnu.

30Z. Epilobiiim reticiilatuiii C. B. Clarke

Ningbil, 12—13,000 ft., No. 4173.

803. Epilobiiim origauifolium Lamk.

VAR. Balaiisae.

Karponang, Changu, Chatnnago, 9—12,000 ft.. Nos. 299t, 3540,
3S70.

304. Epilobiiim alpiiiiim Boiss. (noc Linn, of F. B. I.)

Changu, 13,000 ft., No. 3520.

30.>. Epilobiuiii tetragoiium Linn.

Chakung Chn, 11—12,000 ft., No. 397 S.

806. Epilobium auipl«*ctens Hassk ?

Changu, Cbaranago, 11—12,000 ft., Nos. 3117, 3S69,

115,

Circapa Linn.

307. Circaea liitotiaiia Linn.

Fhadonehen, S —10,000 ft.

80S. Circjra alpiiia Linn.

Changu, Chakung Chu, 11— 12,000 ft.. No 3579.

AXWII.—CrCl RBITiCEE

116.

TrichosaiUhes Linn.

300. Trieliosautlie.s Wallicbiaiia Wiglit

Phadonchen, 7,000 ft., No. 4401.

117.

Herpetospermiini Wall.

310. Herpetospi^rmiiiii caiiilisriTiim Wall.

Common at 7—8,000 ft., No. 4777 Jhhu I

118.

Warea Clarke.

311. Warea toiigleiisis C. B. Clarke

Phadonchen, 7—10,000 ft.,-No. 4432. Frequent.

110. Edgaria Clarke.

313. Edjfaria darjeelingensis C. B. Clarke

Phadonchen, 7—^8,000 ft., No. 4418. Comnaon.

E 2
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XXXVIII.—BtGOXIACE/E-

120. Bcg'onia Linii.

813. Begonia Josephi A. DC.

PhaJoncheu, 6—8,000 ft.

314. Begonia laciiiiata Roxb.

Song, Samatek, lower Dikehu Valley, 6—7,000 ft., No. 335.^.

VAR flava.

Namchi, 5,000 ft.. No. 29D7.

315. Begonia raegaptera A. DC.

Gangtok, Karponaug, 7—8,000 ft.

XXXIX.-UBBELLliEIMk

121. Ilydrocotyle Liim.

816. Hydrocot) le javaniea Thunb.

Pbadonchen, Ari, 3—8,000 ft.

122. Saniciila Linn.

817. Sauicula eiiropiea Linn.

Common, 7—11,000 ft.

123. Vicafia DC

81ft. Vicatia iiiiliefolia C. B. Clarke

Cbangu, Ningbil, 11—11,000 ft., Nos. 4106, 4114, 4286,

124. Traeiiyclinin Lindl.

819. TracSiydiuni iio . cmjugiim C. B, Clarke

Kapoop, r2,000 ft., No. 3112.

828, Traeliydium aftiiie W. W. Smith, sp. nor.

Species Trachj/dio novemji'go Clarke prcxiina sed diverse habita

gracilior, evolntior, fnliorum segmentis ahgnstioribas nec orbicularibus.

Herba peiennis radiee longa fusiforme. CaulU ad 25 cm. longus,

gracilis, striatns, glaber. Ivlia subvadicalia, 2— 3, ad 10 cm. longa

pinnata ;
vagina magna, alba, mcmbranacea

;
petiolus 2—2-plo laminam

excedens
;
pinnae 5—7, elliptioae vol cuneato-obovatae, 1 cm. longae, 5

mm. latae, apice serratae, vel 5—6-fidae. Umhellae 2— 3, inferiores in

singulis bracteis foliaceis axillantes, superior terminalis 2—3 bracties,
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ad 2—3 cm. longis, in sog/uenta linearia 3 — 7-fidis^ instructa, radis

4

—

6
,
gracilibus, 2—3 cm. longis ; umbellalorum radii 8—'10, bracteolis

2—3 quam bracteis minoribus sed subsimilibus. Fetala orbicularia,

lurido-viridia. conspicuus, 6—8-lobus. Fmcius immaturus, ovoid-

cus, subquadratus, sub calycis margine constrictus, carpel lis 9-jugati3.

Sikkim Himalaya .•—Ningbil, Chola range, at an elevation of 13,500

—

14,000 ft., Nos. 4109, 4115.

A species closely allied to Trachydium novemjugum with similar fruits at the early

stage, and with the same lurid green petals. Trachydium nocemjugum comes from tlia

drier, more exposed hills of north Sikkim ; the moister conditions of the Chola range may
be sufficient to account for the marked difference in habit, which brings the species near ia

appearance to Trachydium obtusiusculum,

3:21. Trachydium obtnsiusculiim C. B. Clarke

Changu, Chola, Ningbil 11—14,500 ft., Nos. 4018, 428S.

VAR. stricta.

Chofe., Dzalep, 13,500 ft. No. 4333.

125. Bupleiirum Linn.

322. Buplenrum Caiidollii Wall.

Common, 10—13,000 ft., throughout the area.

323. Biipleuruiii loiigicaule Wall.

VAR, Changu, Laghep, 10—12,000 ft., Nos. 3309, 3365. Yerj

common,

824. Bapleiinim falcatnm Linn.

VAR. gracillimum (Klotzsch) Wolff.

Laghep, Fieunggong, 10—11,000 ft., No. 30 7S.

126. Pimpinella Linn.

825. Pimpinella Hookerl C. B. Clarke

Chola, 11—12,000 ft., No. 3708.

826. Pimpinella tenera Benth.

Common, 10—14,000 ft.. Nos. 3172, 3361.

VAR. ? Nos. 4287, 4487, 4553.

327. Pimpinella acronemaefolia C. B. Clarke

Nathui La, Changu, 13,000 ft., Nos. 4270, 4524.

828.

-Pimpinella diversifolia DC.
Commpn, 8—10,000 ft.. No. 4416,

829. Pimpinella trifoliata Wall.

Chola, 12,000 ft., No. 361 S.
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137. Oenan Linn.

830. Oeuaiitlie Tliomsoui C. B. Clarke

Phadonchen, Karponaiig, 6—:8,000 ft.

138. Seliuum Linn.

881 « Selinura tenuifoliiim Wall.

Chaiigu, Chola, Giiatong, 10—13,000 ft. Common.

883. Seliuuiii Coudollii DC.

Chakuug Chu, Chamnago, 12—13,000 ft.. No. 3815.

130. Cortia DC.

83$. Cortia Liiidleii DC.

Common throughout the Chola Range, 12 — 16,000 ft.

834. Cortia Hookeri C. B. Clarke

Chaugu, Tosa, 13—16,000 ft., more sparingly than in norther"

Sikkim,

130. Plenrospermum Hoffm.

8$5i Pleurospernmm sikkimeiise C. B. Clarke

Changu, Tosa, Ningbil, Gnatong, 12—14,000 ft.

8S8. Pleurospermum Benthami C. B. Clarke ?

Changu, Chola, 11—13,000 ft.. Nos. 3586, 3728, 4024. Closely

allied if not equivalent to the Nepal plant of Wallich.

837» Pleurospermum deutatum Benth.

Dikchu, Ningbil, 11—13,500 ft., Nos. 3765, 41*20.

VAH. erosa

Dzalep, 12—13,000 ft.. No. 4330. Doubtfully distinct,

888. Pleurospermum apioleus C. B. Clarke

Nathui La, Chamnago, 12—14,000" ft., Nos. 4416, 4178,

Bihu I

839« Pleurospermum Hookeri G. B. Clarke

Gnatong, 11—12,000 ft.

131. ArcSiaugelica Hoffm.

340. Archangelica officinalis HoS.

Laghep, Chola, 10—12,000 ft.

133, Heracleum Linn.

341. Ileraclciim Wallichii DC.

Lachung Valley, W. of Tanka La, 9,000 ft., No. 4741 Rihu 1
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SiJi. lleracleum uubi^enum C. B. Clarke

Chola, Yakla, 10—U,000 ft.

343. lleracleum subliiieare C. B. Clarke

Common throughout the Chela range, 11—13,500 ft
,
No. 4358.

844. lleracleum nepalense Don

Common, 10—13,000 ft., No. 3816.

XL.—ARALIACE^.

133. Aralia Linn.

845, Aralia Pseudo-ginseng Benth.

Common, 7—11,000 ft.

848. Aralia biiunnatilida C. B. Glaike

Laghep, 10,000 ft.. No. 3375.

847. Aralia cissifolia Griff.

Common, 10—12,000 ft.

848. Aralia cacliemirica Dene.

Phadonchen, Ningbil, 7-rU 1,000 ft. Common.

849. Aralia armata Seem.

Karponang, 7—8,000 ft., 4655 Ribu !

134. Pentapanax Seem.

850. Pentapanax Lesclienaultii Seem.

Common, 9—10,000 ft.

135. Helwingia WillJ.

851. Hehvingia liimalaica Hook, f. & T
Phadonchen, 8—9,000 ft.

136.

Ileptapleurum Gaertn.

852. Ifeptapleurnm impressum C. B. Clarke

Phadonchen, 8—10,000 ft., No. 4487.

858. Ileptapleurum venulosum Seem.

Ari, Rrhenock, 3—5,000 ft.

137.

Trevesia Vxa.

854. Trevesia palmata Vis.

Ari, 3- 5,000 ft.
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138. Bnissaiopsis Dene. & Planch.

S55. Brassaiopsis alpiiia C. B. Clarke

Karpauang, Phadonclien, 8—10^000 ft., Nos. 3005, 44.] 0.

130. Macropaiiax Miq.

856. Macropaiiax oreophiliiiu Miq.

PhadoQchen 5— 7,000 ft.

140. Iledera Linn.

857. Hedera Helix Linn.

W. of Tanka La, 9—10,000 ft.

141. Gaiilble«a c. B. Clarke.

358. Oaniblea eiliata C. B. Clarke

Fieunggong, 10,000 ft. Gammie\

XL!.—CORWiCE.*;.

14’3. Alaiigium Lamk.

859. Alangium begoniifolium (Roxb.) Baill.

Rhenock, Ari, 3—5,000 ft., No. 4493.

? VAR. alpiua.

Phadoneben, 6—9,000 ft., No. 4494.

It has long been known that there are two “ Marleas ” in the Sikkim Himalaya.

Among the specimens collected by Sir Joseph Hooker there is one marked “ 2 Marlea

alt. 6—9,000 ft." This is the one referred to by C. B. Clarke in the “ Flora of

British India,” Vol. II, p. 744, as var. alpina. It is distinguished from the type

by the leaves not angular, hairy all over bene.ath and no tufts in the ner /e-axils.

Later Sir George King separated similar plants in fruit as Marlea sikkimensis King

kiss. In Kew Herbarium meanwhile to judge from Bi-andis, “ Indian Trees”

p. 365, the same plant appears as Marlea alpina Gamble Mss. and as such is

accorded in that volume a brief diagnosis.

The tree is recognised by the Lepcha aborigines of Sikkim as distinct and

receives in their language a different name. The low level form 1—'6,000 ft. is

Palit-kung while the high level from 5—9,000 ft. is Palit-nyok.

Wangerin in ‘ Das PJianzenreich' iv, 220 b., p. 20, makes no reference to this

species or variety, and to judge from the measurements given of the fruit of the

widespread did not see an aathenti9 specimen of the high Sikkim

plant. The fruit of this plant measures 18—20 mm. long, and 8—9 mm. broad^

measurements which exceed the limits given to A, begoniifolium^ Further observa-

tions in the field are wanted.
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XLII.—CAPRIFOLUCE®.

143. SainbllCUS Linn.

360. ^ambucns javanica Bl.

Gangtok, Karponang, Phadonchen, 5—8,000 ft.

361, Sambiicus adnata Wall.

Chakung Cliu, W. of Tanka La, 9—10,000 ft.

144. Viburnum Linn.

863. Viburnum stellular urn Wall.

Phadonchen 9,000 ft.

363. Viburnum cordifolium Wall.

Very common, Lagliep, Changu, 10—12,000 ft.

364. Viburnum erubesceiis Wall.

Very common, 7—10,000 ft.

145. Triosteiim Ijinn.

86.5. Triosteum hirsiitum Wall.

Changu, 10—11,000 ft.

146i Lonicera Linn.

366. Lonicera macrantlia DC.

Song, Karponang, 4—8,000 ft., No. 2984.

367. Lonicera hispida Pa'L

Changu, Chamnago, 10—12,000 ft.. No. 3209.

368. Lonicera aiigiistifolia Wall.

Dikchu Valley, 11—12,000 ft.. No. 3744.

147. Leycesteria Wall

369. Leycesteria glaucophylla Hook. f.

Karponang, 8,000 ft.. No. 4676 Ribu\

370. Leycesteria Belliana W. W. Smith (Trans. Bot. Soc. Edin. xxiv

173).

Karponang, 9—10,000 ft., No. 2996.

A new species closely allied to leycesteria sinensis Hems
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XUII,—RLBIACE E.

148. Ilymenopogoii Wall.

871. Ilymenopogon parasiticus Wall.

Pbadonchen, 7—8,000 ft.

140. Iledyotis Lion.

873. Iledyotis stipiilata Br.

KarponaDg, Phadonchen, 7—8,000 ft.. No. 4398.

150. Ophiorrhiza Linn.

873. Opliiorrhiza Harrisiana Ileyne vau. riijfosa

Karponang, 7—6,000 ft.. Nos. 3010, 3218.

374. Opliiorrhiza Trciitleri Hook. f.

Gangtok, Karponang, G—7,000 ft., No. 2951.

375. Ophiorrhiza fasciciilata Don

Temi, Lower Dikehu Valley, 6—7,000 ft., No. 292'

151. Rubia Linn

376. Rubia cordifolia Linn.

Karpoiiaiig, Lagbep, 8—9,000 ft.

153. Galium Linn.

377. Galium rotuiidifolium Linn.

Common, at Karponang, 8—9,000 ft.

378. .
Galium triflorum Micbx.

Changu, Dikebu, 9—12,000 ft. Common.

379. Galium asperifolium Wall.

Common, 9—12,000 ft.

880. Galium acutum Edgew.

Common tbrongbout the Cbola range, 9—13,000 ft.

XLIV.-VALERLiXE E

153. Nardostachys DC.

3S1. Kardostachys Jatamansi DC.

Changu, Chola, 12—16,000 ft. Common.
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154. Valeriana Linn.

Valeriana Hardwickii Wall.

Very common at Cliangu^ 11—] 4,000 ft.

XLV.—BIPSACE E.

165. Triploste^ia Wall.

883. Trlplostegia glandiilifera Wall.

Laghep, Changu, Gnatong, 9—12,000 ft. Frequent.

156, Morina Linn.

S84. Morina polypliylla Wall.

Ningbil, 13—14,000 ft., Nos. 4107, 4168.

885. Morina lietonicoides Benth.

Changu, Chola, 12^—13,000 ft. Common.

157, Dipsacus Linn.

386. Dipsacus inermis Wall.

Changu, 11—12,000 ft. Common.

XLVI.—COMPOSITE.

158, Myriactis Less.

887, Myriactis Walllcliii Less.

Gnatong, 11—12,000 ft., No. 4370.

159, Aster Linn.

888, Aster liimalaicus C. B. Clarke

Tosa, 13—14,000 ft.. No. 4064.

889. Aster triceplialus C. B. Clarke

Kapoop, Lachung, 10—13,000 ft., No. 3334.

890. Aster Straclieyi Hook, t.

Ningbil, 12—13,000 ft.. Nos. 4158, 4159.

391, Aster Heterocliaeta Benth.

Dikchu, 12,000 ft., No. 3766.

160. Bracliyactis Led.

392, Bracliyactis mentliodora Benth.

Gipmochu, Sherabthang, 13—14,000 ft,, Nos. 4348, 4584.

881
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161. Eri<?eroii Linn.

303. Erigerofi multirartialns Benth.

Cliangu, Chola, Gnatoiig, 11—13,000 ft., No. 42G7. Not com

moil.

16^. Microgiossa DC.

304. Microglossa albescens C. B. Clarke

West of Tanka La, 12—13,000 ft.

103. Leontopodiimi Br.

305. Leontopodiiini alpiuniti Cass.

Gnatong, Gipmochu, Gaoring, 13—15,000 ft., No. 43 IG.

164. Aiiaphalis DC.

306. Anapbalis nnbigena DC.

Chang-u, Tosa, 13—15,000 ft. common.

307. Aiiaphalis ciiueifolia Hook. f.

Chakung Cbn, Chola, 11—13,000 ft., Nos. 3963, 4137.

308. Aiiaphalis Royleana D. C. vau. caiia.

West of Tanka La, 13,000 ft.. No. 4714 Rihii !

300. Aiiaphalis triplinervis C. B. Clarke

Laghep, 10,000 ft.

400. Aiiaphalis siibumbeilata C. B. Clarke

Chamiiago, Gnatong, 12—13,000 ft.. Nos. 3638, 4340, 4357.

401. Aiiaphalis araiieosa DC.

Namclii, W. of Tanka La, 6—9,000 ft.. No. 2904.

40S. Aiiaphalis coiitorta Hook. f.

Changu, W. of Tanka La, 11—13,000 ft., No. 4717 Ribu \

165, Inula Linn.

403. Inula Ilookeri C. B. Clarke
* W. of Tanka La, 9—10,000 ft.

166. Caipesiulii Linn

404. Carpesium cernuum Linn.

Fieunggong, Laghep, 8—10,000 ft.

VAR. peduiiculosa

Phadonchen 8,000 ft., No, 4389,
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167. Adenocaulon Hook.

405. Adenocaulon bicolor Hook.

Laghep, 9—10,000 ft.

168. Clirysantheiuum Linn.

i06. Chrysantliemuni Atkinsoiii C. B. Clarke

Changu, Gnatong, 11—14,000 ft.. No. 3604 Very common.

169.

Artemisia Linn.

407. Artemisia parviflora Roxb.

Lower Chakung Chu, 9—10,000 ft.

408. Artemisia vulgaris Linn.

Karponang, Phadonchen, 6—7,000 ft.

409. Artemisia Campbellii H. f . & T.

Changu, Chola, 13,000 ft., No. 3571.

170.

Cremantbodium Benth.

410. Cremanthodium reniforme Benth.

Gnatong, 12—13,500 ft., Nos. 4321, 4364. Rare in this area.

411. Cremanthodium Decaisnei C. B. Clarke

Tosa, 14—15,000 ft. Uncommon.

413. Cremanthodium Thomsoiii C. B. Clarke

Very common, 12—14,000 ft., over the Chola range*

413. Cremanthodium piunatifidum Benth.

Gnatong, W. of Tanka La, 13—14,000 ft.. No. 4614 Ribu !

Sparingly.

171.

Doroiiicum Linn.

414. Boronicum sp. aff. Roylei DC.

Chola, Gaoring, 12—13,500 ft., Nos. 3607, 401.3, 4502 Ribu

Not quite the West Himalayan plant. A tall plant, 3—4 ft. high
; capitula less

glandular than those of D. Roylei, achenes sparsely ciliate, pappus white. Occurs also in

the Chumbi Valley and has been referred to both D. Roylei and B. altaicum Pall. It

does not agree quite with either,

415. Dorotticum Hookeri C. B. Clarke

Tanka La, 12,000 ft. King^t collector I
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17-^. Gyiiura Cass.

416. fiyiiura nepalensis DC.

Phaaoiicheii, 7,000 ft.

173. Seiiecio Linn.

417 . SoMOcio ffracilillorus DC.

Frequent from 9—12,000 ft.

418. Seuecio biUl^’ulatllS W. W. Smith. (Joum. Asiat. Soc. Beng., new

series, vii, 69.)

Cbangu, Kapoop, Gnatong, 12—13,000 ft.. Nos. 4223, 4245, 4277,

4325. Also collected by Scully in Nepal.

A new species allied to Sen^cio graciliflorus.

419 . Senecio chrysauthenioides DC.

Common near Cbangu, 10—12,000 ft.

4^0. Seuecio Yakla C. B. Clarke

Sherabthang, Kapoop, Gaoring, Yakla, Cbola, 13—15,000 ft., Nos.

3393, 3439, 3697, 4000, 4370.

. The Senecios of the section Ligularia are very difficult of discrimination in the herba-

rium and are troublesome enough in the field. Both racemose and corymbose types are

common on the Chola range and I had the opportunity of comparing the species in a fresh

condition. Of the corymbose types the Flora of British India gives two species for the

East Himalaya— /S'. Yakla reduced to 8 . amflexicaulis 8 . pachycarpus. I have

had to add a new and very distinct species 8. Kingianus. True 8 , amplexicaulis I have

not seen in the East Himalayas and in my opinion 5. Yakla should be restored. None of

the other allied species have its numerous short broad ligules. Clarke named his species

after the pass known as Yak La. This pass I visited and Clarke’s plant is there at an

elevation of 13—15,000 ft. It affects marshy ground, even tussocks in the streams and

is usually one to two feet high. There is no Senecio of three feet high at 16,000 ft. in the

Chola range, the altitude given in the Flora of British India ” though Clarke himself

gives 12—15,000 ft. in Composite Indicm. The plant is nearly glabrous, with 1—2

radical leaves, orbicular or reniform, 8—9 inches in diameter
;
petiole not winged.

Capitula comparatively few, 8—14, short and broad, drooping, many-flowered ; involucral

bracts 16—18 acute or obtuse, half an inch long, connate below, slightly pubescent j

ligules 15—18, scarcely exceeding the involucral bracts, broad, oboyate or elliptic, not

linear oblong, more or less involute, pappus white, longer than the achene. However in its

less developed form this species approaches 8 . ret%sus from which it is distinguished Jsy

its corymbose inflorescence and short blunt ligules. 1 find Wallich’s original specimen of

8. retusus has long narrow ligules and the plant is thus described by Clarke, though in the

Flora of British India ” Hooker says short, broad.” In small specimens the corymbose

inflorescence, not a very good chararacter at any time, is a negligible distinction and one is

left with the character of the ligules and a difference in habit difficult to appreciate except

in the field and possibly due to very wet habitat. If we refer all the short liguled forms
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to S. Yakla even when depauperated with racemose inflorescence, we bring S, refusus and

S. calthcpfolius very near together, distinguishable chiefly by the very slender babit of tlie

latter and the narrow capitula with reddish pappus. Specimens of S. Yakla named by
Clarke himself are in the Calcutta Herbarium and these agree with his description except

as regards size
j
we have nothing approaching a plant 3 feet high. However in the field

all these Senecios in their typical forms are appreciably distinct and J do not propose at

present the reduction of any of them. Seneeio pach^carpus Clarke occurs in the same

area, affects the drier slopes, is later in flowering, and is distinguished by the many-flowered

capitula with 10—12 involucral bracts, and 7—-8 very long ligules. It comes nearest to

the western S, amplexicaulis, and may ultimately be esteemed only a variety.

8, Kingianus is I believe a very local plant. I did not see it at Laghe nor in the

Dikhchu Valley, and it was by that route that the Chola and Yakla were visited by Hooker
and Clarke. It is a fine tall plant about 3 ft. high and just above and below Changu
occurs in great abundance along with Seneeio Mortoni. As this particular corner was not

opened up until the road in connection with the Tibet expedition of 1903 was made
through it is practically certain that the plant was not obtained by Clarke. Its inflores-

cence recalls that of 8 . Mortoni, but the leaves are quite different. Its narrow few-flowered

capitula with three ligules distinguish it easily from the other species,

431, Seneeio paclij carpus C. B. Clarke

Changu, Kapoop, Gnatong, 12—14,000 ft., Nos. 3220, 3438 4201,

4365. Common.

433. Seneeio Kingianus W. W. Smith. (Joum. As. Soc. Beng., new
series, vii, 71.)

Changu, Gnatong, 11—13,000 ft.. Nos. 3131, 3401, 4292, 4556,

Bihu !

433, Seneeio Mortoni C. B. Clarke

Common at Changu, 11—13,000 ft.

434, Seneeio Ligularia Hook f. S. cacaliafolius Schultz- Bip.

Changu, Chola, 11-12,000 ft., No. 4261.

vak. Ansonikt ?

Changu, Yakla, Kapoop, 11—12,000 ft.. Nos. 3205, 3431.

This slender plant is common near Yakla, but has long narrow ligules, and is therefore

not identical with Clarke’s plant which has very short ligules. Perhaps both are only
slender forms of the variable 8. Ligularia. The racemose types of the section are even
more confused than the corymbose and I am unable to distinguish them clearly even after

observation in the field. Clarke records 8. Aikinsoni from Yakla.

435. Seneeio retusus Wall.

Changu, Chola, 12—18,000 ft.. Nos. 3621, 4250, 42-60.

436. Seneeio calthsefolius Hook. f. non IVIaxipi. 8, nimhonm Branch.

Changu, Chola, Ningbil, 12—13^000 ft., Nos. 3750, 4204.

I found it difficult to distinguish in the field from slender forms of 8. retusus.
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4^7, Scuccio Ldi^otis W, W. Smith. (Jouni. A«?. Soc. Beng. new series,

vii, 70.)

Changu, Kapoop, Dickchu, 12—13,000 ft., Nos. 3414, 3516,
8748.

A new and very distinct species with leaves recalling those of Bupleurum Caiidollii\

438. Senecio Wallichii DC.

Sherabthang, 12,000 ft., No. 4604 Etbu !

439. Senecio alatiis Wall.

Very common, 7—13,000 ft.

430. Senecio Candolleanus Wall.

Changu, Ningbil, 12—13,000 ft., Nos. 4132, 4258.

431. Senecio qmnc|uelobus H. f. & T.

Chola, Yakla, Gnatong, 12—13,000 ft., No. 4359. Com non.

432. Senecio Ciiola W. W. Smith. (Journ. As. Soe. Beng., new series,

vii, 72).

Chakung Chu, 12—13,000 ft.. Nos. 4134, 4501 Ribu ! 4680

Ribu !

A new species allied to S. quinquelohus.

433. Senecio aeumiuatus Wall.

W. of Tanka La, 10—11,000 ft.

174. CniCttS Linn.

434. Cnicos iiivoiucratus DC.

Changu, Chola, 11—12,000 ft.

435. Cnicus eriophoroides Hook. f.

Dikchu, 11—12,000 ft.. No. 3764.

175. Sau8§area DC.

436. Sanssurea obvallata Wall.

Changu, Chola, 11—15,000' ft. Not common.

437. Sanssurea uniflora Wall.

Changu, Chamnago, Gipmochu, 11—14,000 ft.

438. Sanssurea Suglioo C. B. Clarke

Changu, Chamnago, 11—13,000 ft., N6. 3797, 4279.

439. Sanssurea Yakla C. B. Clarke

Recorded from Chola and Yakla. I saw nothing I could dis-

criminate from S. Sugkoo,
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440. Saiissurea taraiicifolia Wall.

Dzalep, 13—14,000 ft., No. 4336.

VAR. depressa

Ghola, Chaku.ig Chu, 12—14,000 ft., Nos. 3649, 3848, 4029, 4166.

441. Saussurea Kunthiana C. B. Clarke

Changu, Gnatong, 11—12,000 ft.. Nos. 4242, 4613.

VAR. filicifolia

Changu, Yakla, 12—13,000 ft.. No. 4254.

443. Saussurea nimborum W. W. Smith (Journ. As. Soc. Beng., new

series, vii, 73). Dzalep, 14—15,000 ft., King^s collector 1

443. ISaussurea hypoleuca Spreng.

Changu, Gnatong, 12— 13,000 ft., No. 4371.

444. Sausserea deltoidea C. B. Clarke.

Karponang, Laghep, 9—10,000 ft.

445. Saussurea denticulata Wall.

Dikchu, 10—11,000 ft.

446. Sausserea Laueana W. W. Smith (Journ. As. Soc. Beng., new

series, vii, 74).

Changu, Chola, Ningbil, Kapoop, 11—14,000 ft.. Nos. 8920,

413U, 4263, 4549 RibuX
A new species allied to S. Lappa.

447. Saussurea gossvpipiiora Don

Sparingly at 13—14,000 ft. throughout the Chola range.

176. Ainsliaea DC.

448. Ainsliaea pteropoda DC.

Karponang, 7—9,000 ft. Common.

449. Ainsliaea aptera DC.

Karponang, 8—10,000 ft.

177. Crepis Linn.

45©. tiepis depressa 11. f. & T.

Changu, Gnatong, 12^—13,000 ft.

451. Crepis glomerata Dene.

Sparingly over the range at 14—15,000 ft.

178. Taraxacum Dali.

453. Taraxacum officinale Wigg.

Changu, Chamnago, 11—12,000 ft.

VAR. eriopoda

Chamnago, 12—13,000 ft.. Nos. 3702, 4301.
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179. Lactuca Linn.

453. Lactnca hastata DC.

Chakutig Chu, W. of Tanka La, 8—10,000 ft.

454. Lactuca raacrantiia C. B. Clarke

Very common, 11—13,000 ft.

455. Lactuca Bubyi^a C. B. Clarke

Common, 11— 13,000 ft.

XLVII.—CAMPAMIJLACE.^.

180. Lobelia Linn.

456. Lobelia erecta H. f. & T.

Very common, 8—12,000 ft., over the Chola range.

457. Lobelia pyramidalis Wall.

Phadonchen, 7—8,000 ft.

181. Codonopsis Wall.

458. Codonopsis Beiitliami H. f. & T.

Dzalep, Yakla, 9—11,000 ft.

459. Codonopsis subsiniplex H. f. & T.

Very common, 11—13,000 ft., Nos. 4250, 4298.

460. Codonopsis fastens H. f. & T.

Changu, Chola, Gnatong, 12—15,000 ft.. No. 3811. Common,

The corolla is globose campanulate, not constricted, sky-blue without

upper half within sky-blue, lower half lurid purple.

461. Codonopsis dicentrifolia (Clarke) W. W. Smith, Comb. nov.

Species Codonopsidis thalictrifolicB et C. ovatw affinis sed inter alia

foliis omnino glabris distinguenda.

Flanta sub-erecta elegans. Radix lignosa, robusta,! 5—15 mrm
diametiens. Caulk erectus, teres, glaber, flexilis, gracilis, 30—40 cm.

altus, ramulis multis fere recto angulo patentibus. Folia radicalia

nulla j
caulina parva, 1*—3*5 cm. longa, *5—1'8 cm. lata, petiolo 5 mm.

longo gracile, alterna vel opposita in eouem specimine, ovata, obtusa^

rarius sub-obtusa, basi rotundata vel sub-cuneata, glabra, nervis obseuris

2—3-par ib us. Flores solitarii terminales, 2—5 cm. pedunculati, nutautes.

Calyx 5-partitus ;
lobi 1 cm. longi, 1 mm. lati, distantes, liueares, sub-

obtusi, virides, in fructu persistentes. Corolla supra campanulata, ad

3 cm. longa, ad S cm. lata^ ad tertiam partem fissa, coerulea, sublurida.
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lobis ovatis vel late-triangnlaribus. Siauiiiia brevia, curva, filamentis

lato cardine linearibus, glabra. Ovarium 1*5 cm, longiim, 1 cm. latum,

inferum, obconicum, 10-costatum, in fructu ad 5 mm. rostratum, locu-

licide 3-loculare. Semina 1"5 mm. longa, ellipsoidea, iiitentia.

Wahlenbergia ? dicentrifolia C. B. Clarke in Flora Brit. Ind., iii,

430 ; Codonopus Margarita W. W. Smith in letteris et in duplicatis et

seminibus distributis.

Phallut, 11,000 ft. ; Clarke ! Gnatong Chu, South East Sikkim at an

elevation of 11,000 ft., No. 4381 Smith ! Sandakphu, No. 371 iRihu !

A very graceful plant gn:^wing on the face of wet precipices in a deep valley. It

ecalls Codonopiii /cei«ns and C. thalictrifolia, but is free from the objectionable odour

of those species. The slender branches bear the small ovate leaves so regularly as to give

the impression of a long pinnate leaf. As in its nearest allies, there are no radical leaves

and usually 3—6 inches of whitish stem appear underground before we come to the thick

rootstock. The plants bears from one to twelve flowers. Tlie corolla is bluish, with a

dappling of light and dark blues. The ovary is surmounted by a blac k shining disc and at

the edge of this disc the stamens are inserted. The stigma is at first clubsbapod, later

shortly trilobed. The plant is protandrous, the stamens withering before the stigmat*

diverge.

The Calcutta Herbarium possesses no type of Clarke’s plant and so the above descrip-

tion was written as for a new Codonop^s. Clarke’s original diagnosis was based on

fruiting specimens only. In my opinion clearly a Codottoptis.

183. Gyaiiantliiis Wall.

463.

Cyanantlios lobatns Wall

Changu, Dzalep, Gipmoebi, 12—13,000 ft., No. 424:8. Common.

463. Cyaoanthiis pedancaiatns C. B. Clarke

Nathui La, Chamnago, 12—14,000 ft. Frequent.

464. Cyanauthns incanns H. f. & T.

Gnatong, 11—12,000 ft.

183, Campaniimiea Bl.

465. CampanniiiaBa iufiata C. B. Clarke

Phadonchen, 7—8,000 ft.. No. 4453. Common.

184. Peraearpa H f . & T

466. Peraearpa carnosa H. f. & T.

Karponang, 7—9,000 ft., No. 2974. Common
r 2
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185. Campanula Linn.

467. Campanula colorata Wall.

Karponang, Phadonchen, 6—8,000 ft.

468. Campanula argyrotricha Wall.

Nathui La, Tanka La, 13—14j,000 ft., No. 4583 Ribu \

XIAIII.—VACCmiACE.®,

186. Pentapterygium KlotscL

469. Pentapterygium serpens Klotsch

Phadonchen, Karponaiig, 7—8,000 ft.

187. Vaceinium Linn.

470. Yaccinium nummularia H. f. & T.

Karponang, Chakung Chu, 8—11,000 ft.

471. Yaccinium retusum Hook. f.

Phadonchen, 8—9,500 ft. No. 4411.

47^. Yaccinium serratum Wight

Phadonchen, 6—8,00u ft.

473. Yaccinium Punalianum Wight

Phadonchen, 7—8,000 ft.. No. 4449.

XLIX.—ERICACE.®.

188. Gaultheria Linn.

474. Caultheria nummulaiioides Don
Common, 8—9,000 ft.

475. Caiiltiieria trichophylla Royle

The typical form is common from 10—14,000 ft., throughout the Chola range. What 1

take to be a variety with nearly glabrous leaves and a fruit nearly half an inch in diametei

is found at Karponang, 8—9,000 ft.. No. 2983.

476. Gaultheria pyrolicfolia Hook. f.

Ningbil, 13—14,000 ft., No. 4119. Sparingly.

477. Gaultheria fragrautissima Wall.

Karponang, 8—9,000 ft. Common.

478. Gaultheria Griffithiana Wight.

Phadonchem 9—10,000 ft, No. 4417
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189, Cassiope D. Don

479. Cassiope fastigiata D. Don

Very common, 11—13,000 ft., Nos. 8261, 3430.

480. Cassiope selaginoides H. f. & T.

Also common, 12—14,000 ft.. Nos, 3301, 3490.

190, Pieris D. Don

481. Pieris ovalifolia D. Don

Common, 4—11,000 ft.

483.

Pieris villosa Hook. f.

Laghep, Dikchu, 9—11,000 ft.

483. Pieris formosa D. Don

Ningbil, 10,000 ft.

191. Enkianthns Lour.

484. Enkianthns himalaicns H. f. & T.

Phadonchen, Changu, 9—11,000 ft., No. 3320.

193. Piplarche H. f. & T.

485.

Diplarche panciflora H. f. & T.

Tanka La, 15,000 ft., Gammie 1

193. Rhododendron Linn.

I do not propose to give a detailed list. The species of the Chola were collected in

November 1849 in the vicinity of Laghep by Sir Joseph Hooker who enumerates 24 of

them in Him. Journ., ii, 197. Further north near Fieunggong Mr. G. A. Gammie

found all the Sikkim species with the exception oi Rhododendron nivale. It is as the

latter points out—Gazetteer of Sikkim^ 1894, p, 107—a remarkable specific concen*

tration of the genus. As I was too late for the flowers.of the majoiity and much too

early for seed, I did not devote any time to the genus though most of th© species were

collected incidentally.

L.—MONOTROPE.E.

194. Hfonotropa Linn,

486, Honotropa nniflora Linn.

Dikchu Valley, 7—8,000 ft., No. 3820.
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U.-^MAPEISIAE«;.

195. Diapensia Linn.

487. Diapensia himalaica 11. f. & T.

Nathui La, Chola, Fieunggong, 11-—14,000 ft., Nos. 3442, 3570,

3892.

LII.-PRIMULACE^.

196. Primula Linn.

488. Primula Gambeliaiia Watt

Tosa, 13,000 ft., No. 3924. In the crevioes of wet rooks. Rare.

489. Primula pulchra Watt

Chamnago, 11— 12,000 ft. King^s collector !

490. Primula reticulata Wall.

Common in the Chola range, 11—18,000 ft.. Nos. 3041, 3391,

3582, 3583.

491. Primula vagiiiata Watt

Laghep, 10,000 ft.. Nos. 3292, 4537 Rihit ! Apparently a very

local plant.

492. Primula geraiiiifolia Hook. f.

Karponang, Chola Valley, 9—12,000 ft., Nos. 3042, 3721, 4547,

4358 Ribu !

493. Primula capitata Hook.

Common on the Chola range, 12 —14,000 ft.. Nos. 3429, 3G21,

4010, 4171.

494. Primula erosa Wall.

Ningbil, 13,000 ft., No. 4209.

495. Primula glabra Klatt

Kapoop, Ningbil, 13—14,500 ft.. Nos. 3405, 4070.

496. Primula involucrata Wall.

Changu, Kapoop, Chamnago, 12—13,000 ft.. Nos. 3395, 3406,
3773.

497. Primula obtusifolia Royle

Common at Changu, Kapoop, and Chola, 12—14,000 ft.. Nos.

8086, 3285, 3509, 3590.

498. Primula elongata Watt

Changu, Sherabthong, 12—14,000 ft,, Nos. 3092, 3259, 3444,
3600.
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This species is closely allied to Primula Stuarlii. Its capsule dis-

tinguishes it from P, obtusifuiia as well as its colour.

499, Primula Stuartii Wall, forma, forsan sp. distincta.

Very common on the Chola range, 11 — 11,000 ft., Nos. 3269>

3580, 3609, 3929, 4.003.

500, Primula nivalis Pall. var. macroearpa

Tosa, Ninghil, 11—15,000 ft., Nos. 3953, 4036. The flowers

were white with a tinge of purple.

501, Primula sikkimensis Hook. f.

Very common, 11 — 12,000 ft.

503, Primula Kiugii Watt

Ohangu, Sherabthaug, 13,000 ft., Nos. 3394, 4294.

503, Primula Elwesiaua King

Above Changu, 12—13,000 ft.> No. 3127. Plentiful locally.

504, Primula pusilla Wall.

Changu, Chola, 13—15,000 ft.. Nos. 3090, 3235, 3911.

505, Primula sapphirina Hook. f. & T.

Changu, Chola, 12—14,000 ft.. Nos. 3088, 3234.

506, Primula uuiOora Klatt

Tosa, Gaoring, Chakung Chu, 13—14,000 ft., Nos. 3847, 3942,

4007.

507, Primula Wattii King

W. of Changu, W. of Yakla, Chola, 12—13,000 ft., Nos. 3312,

3606, 4405 Ribu\

508, Primula soldanelloides Watt

Kapoop, Changu, Chola, 13—15,000 ft.. Nos. 3091, 3420, 3690.

Frequent.

509, Primula petiolaris Wall

Laghep, Changu, 9—12,000 ft. Common.
510, Primula Tanueri King

Laghep, 12,000 ft., No. 3290.

511, Primula miiiutissima Jacq. yah. spatliulata

Tosa, 14—15,000 ft., No. 4071.

512, Primula muscoides Hook. f.

Common at 14—15,000, over the Chola range, Nos.-3170, 3484,
3668, 3863, 3943.

513, Primula teuuiloba (Hook, f.) Pax

Chola, Tosa, Sherabthaug, 14—15,000 ft., Nos, 3483, 3862, 3965.
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197. Anarosace Linn,

614. Androsace geraiiiifolia Watt

Lachang, W. of Tanka La, 9,000 ft.. No. 8825.

516. Androsace Oookeriana Klatt

Tosa, Ningbil, 13— 14,000 ft., No. 3960.

516. Androsace Ciianiaejasme Host. var. uniflora.

Changu, Ningbil, 13—15,000 ft.. Nos. 3536, 4078, 4156.

517. Androsace Poissonii Knuth

Nathui La, 14—15,000 ft., No. 4570 RiLu ’

198. Bryocarpnm Hook. f. & T.

518. Bryocarpnm himalaicum Hook. f. & T.

Laghep, Chakung, Chu, 9—12,000 ft., Nos. 3288, 3379, 8966.

199, Lysimacliia Linn.

519. Lysimachia ramosa Wall.

Namchi, Karponang, 5—7,090 ft.. No. 2903.

SO©. MaBsa Forsk.

5S0. SIsesa rngosa C. B. Clarke

Phadoncben, Karponang, 7,000 ft., l^o. 4444.

521, Maesa Chisia Don

Phadoncben, 3—6,600 ft. Common.

522, Msesa indica Wall.

Gantok, Phadoncben, 3— 6,000 ft. Common- .

LIV.—STYRACEJB

201. Symplocos Linn.

523. Symplocos ramosissima Wall.

Phadoncben, 7—9,000 ft.

624. Symplocos lloribunda Wall.

Phadoncben, 7,000 ft., No. 4468.

526. Symplocos pyrifolia Wall.

Temi, Phadoncben, 5—7,000 ft.
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LV.-OLEACEiE.

203. Jasminum Linn.

536. Jasminum liumile Linn.

Lachung, W. of Tanka La, 9,000 ft.. No. 3338.

LVI.—ASCLEPIADAC^E

203. Cynaiiclium Linn.

637. Cynanchom Vincetoxicum Pers.

Lachung, Ghakung Cbu, 8—9,000 ft.. No. 3342.

204. Hoya Br.

528. Hoya lanceolata

Song, Gantok, 4—5,000 ft.. No. 2933.

529. Hoya longifolia Wall.

Cheungtong, 5,000 ft., No. 3346.

LVII.—LOGAMACEE.

205. Buddleia Linn

530. Buddleia Colvillei Hook. f.

Karponang, Fieunggong, 9— 12,000 ft.. Nos. 2975, 3840. Occa-

sional.

531. Buddleia niacroslacliya Benth.

Gantok, Karponang, 6—7,000 ft.

533, Buddleia asiatica Lour

Rhenock, Ari, 3—6,000 ft. Common.

LVIII.—GENTIANACEJE.

206. Gentiana Linn.

633. Gentiana recurvata C. B. Clarke .

Fieunggong, 12,000 ft.. No. 8874.

534. Gentiana infelix C. B. Clarke

Tosa, W. of Tanka La, 14—14,500 ft., Nos. 4057, 4183.

535, Gentiana pedicellata Wall.

Below Gnatong, 10,000 ft.
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636. Gentiaiia Praiiiii Burkill

Changu, 12—-13,000 ft., Nos. 3508, 3518, 4190, 4332, Common.

CoroHa outside dark blue, inside white, marked below the middle with a varying

number of blue and of yellow spots, usually about ten of each j corolla lobes curiously

bifid, usually very irregularly so into i o portions, the smaller segment usually very acute,

larger subacute, filaments blue broadened downwards.

637. Gentiana pluviarum W. W. Smith (Journ. Asiat. Soc., Beng.,

new series, vii, 77, with fig.)

Changu, Chamnago, Fieunggong, 12—13,000 ft.. Nos. 352.7,

3662, 3907.

638. Geatiana bryoides Burkill

Changu, Chamnago, Gnatong 11—13,000 ft.. Nos. 3082, 3115,

3818, 4318. Common.

639. Gentiana sikkimensis C. B. Clarke

Above Phadonchen, 12,000 ft.. No. 4423.

640. Gentiana Elwesii C. B. Clarke

Common, 12—14,000 ft.. Nos. 4266, 4295, 4316.

641. Gentiana amoena Wall.

Ningbil, 13,000 ft.

543.

Gentiana pliyllocalyx C. B. Clarke

Very common, 13—14,500 ft., Nos. 3569, 3948.

543. Gentiana tubittora Wall.

Chola, 14,000 ft., No. 4451 Bihu !

544. Gentiana ornata Wall.

Laghep, Gnatong, 11—13,000 ft.. Nos. 4403 Bihu! 4353.

VAR. meiantha

Fieunggong, 12,000 ft., No. 3906.

545. Gentiana stylopbora C. B. Clarke

Changu, Chola, 11—14,000 ft., Nos. 3132, 3592, Common.
I add the following notes from my field book as the book description was based on

imperfect material. Flowering stem 80— 180 cm. high, glossy green, glabrous. Upper

leaves strongly 7—9, nerved, sessile sometimes connate for 5 cm. at the base, large specimens

18 ^m. by 9 cm. Calyx tube 1-2 cm., green shining, glabrous; lobes nearly 2-5 cm., triangular.

Corolla up to 7 5 cm. long, and 7’5 cm. broad, widely funnel-shaped, 5-cleft to nearly the

base ; lobes 6 cm. by 4 cm., ovate-elliptic, apex rounded, greenish yellow outside, inside

similar with many irregular pustular outgrowths, not fimbriate in the throat, indistinctly

7-9 veined moderately fleshy. Stamens up to 2’6 cm. long, attached a little below junction

of tube and lobes ; bases very stout, 4 mm. broad, giving firmness to corolla tube ; filaments

whitish tapering from 4 to 2 mm. broad, apex of filament broadened and pendent anther

applied throughout to it; anther 1—1-1 cm. long, oblong, tapering from 4 to 2*5 mm.; ovary

2 cm., stigma 4 mm. long, deeply cleft, lobes nearly orbicular, 4 mm. broad, flattened out at
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maturity. Phe flower is protandrous. In the early stage the stigma is a rounded knob

2 min. in diameter ; the five anthers when ripe form a semicoherent mass round the style.

Later the strong filaments begin to bend from the base and gradully the empty anthers are

adpressed against the sides of the corolla lobes— a displacement of 2--3 cm.

207. Pleurogjne Eschsch.

646, Pleurogyne sikkimeiisis Burkill

Changu, 12,000 ft., No. 4631 Ribu /

208. Swertia Linn.

547. Swertia dilatata C. B. Clarke

Phadonchen, Changn, 7—11,000 ft., Nos. 4413, 4422.

548. Swertia racemosa Wall.

Gnatong, 11,000 ft., No. 4382.

549. Swertia ramosa W. W. Smith. (Journ, Asiat. Soo. Beng., new
series, vii, 77 with fig.)

Karponang, 9,000 ft., Nos. 3032, 4539, Ribu ! Bare.

550. Swertia Hookeri C. B. Clarke

Changn, Chola, Ningbil, 12—13,000 ft., No. 8186. Common,
551. Swertia Ringii Hook. f.

Chongu, Ningbil, Gipmochi, 13—-13,500 ft. Nos. 4136, 4233.

Petals greenish-white with bluish base. This species is later in flowering than ita

allies in this area, as its flower-buds open about the middle of August.

652. Swertia Burkilliana W. W. Smith (Journ. Asiat. Soc., Beng.,

new series, vii, 78 with fig.)

Changu, Fieunggong, 12,000 ft.. Nos. 3556, 3872, 4244, 4376
Ribtt^ !

553. Swertia ciiueata Wall.

Gnatong, 12—13,000 ft., No. 4343.

Sepals patent in bud, petals greenish without, bluish-white within, glands with long
blue fimbrim.

554, Swertia multicaulis Don
Common in the Chola range, 13—15,000 ft.

209, Malenia Borckh.

565, Maleiiia eliiptica D« Don
Changu, Gnatong, 8—13,000 ft., Nos, 4281, 4346»
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UX. BORAGHVEfi.

«10. Eliretia Linn.

556. Ehretia Wallichiana H. f. & T.

Song, Gangtok, 4—7,000 ft.

311. Cynoglossum Linn.

557. Cynoglossum furcatum Wall.

Karponang, Phadonchen, 7—9,000 ft.

558. Cynoglossum micranthom Desf.

Ari, Phadonchen, 5—7^000 ft., No. 4505.

556. Cyuoglossmil denticulatoin A. DC.

Karponang, Laghep, 9—11,500 ft.. Nos. 2993, 3795-

213. Paracaryum Boiss.

560. Paracaryom glochidiatnm Benth.

Common, 10—13,000 ft.

313.

Eritrichiam Schrader.

561. Eritricliiiim Munroi C. B. Clarke

Nathui La, Chola, W. of Tanka La, 13*—14,000 ft.. No. 4185.

Sparingly.

563.

Eritrichmm tibeticum C. B. Clarke

Changu, Chakung Chu, 11—12,000 ft.. Nos. 3072, 3367, 3968.

314,

Trigonotis Stev.

563. Trigonotis microearpa Benth.

Lower Chakune Chu, 7—9,000 ft.. No. 3348.

564. Trigonotis rotundifolia Benth.

Chamnago, Ningbil, 12— 14,503 ft.. Nos. 3774, 4073.

315,

Onosma Linn.

565. OnosmaEmodi Wall.

Changu, Gipmochi, 10—12,000 ft
, very common.

LX.-CONVOLVELACEE.

316. Cuscuta Linn.

566. Cuscuta rcflexa Koxb.

^Karponang, 8,000 ft.. No. 4678 Ribu !
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^ LXI.-SOLANACEJB.

^17. Solanam Linn.

567. Solanum iiig:ram Linn.

Phadonchen, 9,000 ft.

218. Sfandra^ora Juss.

568. Mandragora caulescens Jass.

Changu, Chola, Gnatong, 11—12,000 ft., No. 8509. Frequent.

On the west side of the Changn Lake, on the slopes above the road, this plant is fairly

plentiful but easily over-looked, as flowers and fruits are very close to the ground. In fact

the frnits tend to bury themaeives. By the middle of July all the plants are in fruit with

rare exceptions. The stems average from 30 to 86 cm., but in the moist bwin of the Gnatong

Chu 1 found specimens 60 cm. high with fruit 5 cm. in diameter, and calyx enlarged to nearly

4 cm. long. The stem, leaves, pedicles and calyx are pubescent. Leaves obovate, some-

times narrowly, usually 12 cm. by 6 cm. The measurements given in the ** Flora of British

India ** 11 by 2 in., are surely exceptional or an error. Calyx lobes pubescent and ciliate,

green, purplish below, reticulate. Corolla greenish purple, lurid brown inside, with a faint

sweet odour, divided and lobed much as the calyx, up to 2 cm. long, rapidly withering when
calyx begins to enlarge. Style short thick, just under 1 mm. in length, with bifid dilated

stigma. The roots stout, attaining 60—90 cm. in length.

219. Scopoiia Jacq.

569. Scopoiia lurida Dana,l

Laghep, Nathui La, Chamnago, 10—13,000 ft., No«. 3242, 8794

LXH.-S€ROPHULAEiNEiB.

220. Scrophniaria Linn.

570. Scrophniaria panciOora Benth.

Changu, 10—13,000 ft. Common,
571. Scrophniaria nrticaefolia Benth.

Karponang, 8—9,000 ft. Very common.

221. Wightia Wall.

572. Wightia gigantea Wall.

Phadonchen, 6—7,000 ft.

222. Mimnlas Linn.

573. Kimulns nepalensis Benth,

Common, 7—10,000 ft.



400 TEE ALPINE AND SVB-ALPINE VEGETATION

Mazus Lour.

574. Mazus deiitatos Lour.

Laghep", 8—9,000 ft.

234. Hemiphragma Wall.

575. Ilemipliragma heteropliylluiM Wall.

Common, 7—13,000 ft.

225. Picrorhiza Royle

576. Ficrorkiza Eurrooa Benth.

Common, 12—15,000 ft.

" 226, Veronica Linn.

577. Veronica himalensis Don

Changu, Ningbil, 12—13,000 ft.. Nos. 3869, 4123. Not unoom“

mon on the Chola range.

578. Veronica cana Wall.

Karponang, Changu, 8—12,200 ft. Very common.

579. Veronica capitata Benth.

Changu, Chola, 11—14,000 ft., Noa. 3203, 4070. Common.

227. Euphrasia Linn.

580. Euphrasia oMcinalis Linn.

Common from 11—13,000 ft.

238. Pedicularls Linn.

581. Pedicularis longihora Rudolph

Throughout the Chola range but not common, 12—14,000 ft.,

Nos. 3660, 4328.

582. Pedicularis siphonantha Don

Throughout the Chola range but not common as in north Sik-

kim, 11—13,000 ft.. Nos. 3804, 4247.

VAR. prostrata Bonati. var. nov.

Dikchu, 11,000 ft.. No. 3827.

Elle se distingue du type par ses feuilles et lobes calicinaux

plus d^coupes, par son port special et par sa capsule depassante a peine le

calioe, semi-orbiculaire, a pointe dejetee lateralement comme dans le

Pedicularis SoulieiP
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683. PediCBlaris mei^alaiitlia Don

Changu, 12,000 ft., No. 4274.

684. Pedicularis bella Hook. f.

Lingtu, 12—13,000 ft.

685. Pedicularis Daltoni Prain

Dzalep La, Kapoop, 12-—13,000 ft., No. 3G87 in part.

586. Pedicularis Garckeaua Prain

Chola, Nathui, Tosa, 13-”14,500 ft., Nos. 3687 in part, 4038.

687. Pedicularis nepalensis Prain

Changu, 12,000 ft., King*s collector I

688. Pedicularis gracilis Wall.

Lower Chakung, Keadom, 8—9,000 ft.. No. 4756 Ribu\

589. Pedicularis porrecta Wall.

Tanka La, 14—15,000 ft., King*s collector !

590. Pedicularis confertiflora Prain

Kapoop, 13,000 ft., King^s collector !

691. Pedicularis flciuosa Hook. L
Common on the Chola range, 11““1 3,500 ft., Nos. 3106, 3135,

3627, 4101, 4121.

693. Pedicularis sikkiuiensis Bonati. sp. nova.

Perennis, pluricaulis. Rkizoma repens, elongatum, in internodis

additum squamis reliquis a precedentibus annis. Caules 10—20 cm. alti

simplices, erecti vel flexuosi, paullo foliati, basi glabri, summo pilis fuscis

tecti
;
folia inferiora verticillata, longissime petiolata, petiolis 6—9 cm.

basi dilatatis, limbo pingue, 4—5 cm. Ion go, linear! vel oblongo, pin-

natisecto, segmentorum 7—O-jugis
; segmentis pinnatifidis, inferioribua

valde distantibus, breve petiolulatis, superioribus sessilibus ac contiguis,

obulis integris vel acutidentatis
; folia caulinaria ac superiora opposita

vel rarissime alterna, bieve petiolata, triangular! forma
;

petiolis seg-

mentorum inferiorum longioribus
; segmentis aiiis generaliter contiguis

ac sessilibus. Bractece foliis superioribus similes petiolatae, calyce duplo

vel triple longiores. Flores axillares, oppositi, pedunculis 2—6 mm.
longis. Calgx cylindricus, glaber, antice non fissus, 6—7 mm. longus,

usque ad tertium fissus in 5 lobis lineato-acutis, subaequalibus, lobo

raedjo integro; lineato-acuto, lateralibus linearibus, basi subfiliformibus,

summo dilatatis et acutidentatis. Tubus corolla, 20—25 mm. longus,

1 mm. latus, erectus, pubescens
;
galea rectaugulatim curvata, in parte

vertical! 4— 6 mm. longa, dorso falciformis, 6 mm. longa, 2 mm. lata,

attenuata in apicem 2—3 mm. longum, raro horizontalem saepe parte

inferior! galew paraUelon vel vix divergentem, summo fimbriatum, sicut
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fn P. schi:orhy)icha Prain ;
labio inferiore piano, 9 mm. longo, 10 mm.

lato, margine glabro ac crenato. Stamina tert'io superior! tubi inserta,

filamentls cluobus villosis. Capsula 1 cm. longa. Semina ?

Sikkim, Changu, Chakung-Chu ; 13,000 ft., Smith, No. 3563,

3849.

“ Par ses deux filets velus, sa Idvre glabre et ses sepales incises, cette plante est tres voisiue

du P. fiexuosa Hook. f. Elle se distingue aisement de cette espece par son rhizdme, la

forme de sos feuillos rappelant celles des P. aJhiflora et P. Gammieana, par la tube de la

corolle relative Jient pla-s long et plus gr^le, par son bee plus court, lacinie k I’extr^mite et

d’une autre direction.”

593. Pedicularis cliumbica Prain

Sherabthang, Chola, 14—14,500 ft.. Nos. 3474 Smith I 444

Ribu

!

594. Pedicularis fiirfuracea Wall.

Common on the Chola range, 9—12,000 ft.. No. 299o, 3085,

3366, 3725.

595. Pedicularis Pantlingii Prain

Karponang, Changu, 9—'11,000 ft., Nos. 3133, 3254.

596. Pedicularis cariiosa Wall.

Lachung Valley, 8—9,000 ft.. No. 4737 Ribu !

597. Pedicularis odoiitopbora Prain

Gnatong, 12,000 ft., King*s collector !

598. Pedicularis Wallicliii Bunge

Changu, Kapoop, Tanka La, 13—14,000 ft., Nos, 2137, 841 8^

3602.

599. Pedicularis excelsa Hook. f.

Ningbil 12—13,000 ft.. No. 4160.

600. Pedicularis laclinoglossa Hook. f.

Chola, 13—14,000 ft.. King’s collector!

601. Pedicularis triclioglossa Hook. f.

Hzalep La, 13—14,000 ft., Pantling !

603. Pedicularis Clarkei Hook. f.

Changu, 12,000 ft.. Nos. 4257, 4371 Ribu !

603, Pedicularis scliizorliynclia Prain ?

Chola, Tanka La, 14,000 ft., 4442 Ribu ! Fruiting and doubt-

ful.

604. Pedicularis Regeliana Prain

Changu, Kapoop, Chola, Tanka La, 12—13,000 ft.. Nos. 8863,

3402.
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605. PedicBlaris Roylei Maxim.

Throughout the Chola I'ange, 12—14,000 ft., Nos. 3477, 3751,

4160.

606. Pedicularis polygaloides Hook. f.

Tanka La, Kapoop 13— 14,000 ft.. No. 4181.

607. Pedicularis denudata Hook. f.

Dzalep La, Ningbil, Tosa, 13—13,500 ft., Nob. 4059, 410],

4153.

^20. Oreosolen Hook. f.

”

608. Oreosolen Wattii Hook. f.

Changu, 14,000 ft.. No. 4213.

LA'IU.-^R©SAWCHACE.E.

S3©. Bosclinlaekia C. A. Mey.

600, Boschniackia hliualaica Hook. f. & T.

Changu, Yakla, 11—12,000 4t., No. 3782.

L-\IV,-LEmBULAEIE.E.

S31. UtriCHlaria Linn.

610. Utrieularia minor Linn. ?

Sherabthang, 13,000 ft.. No. 3,400. Without flowers, as were

Hooker^s specimens.

611. Utrieularia braehiata Oliver

Karponang, Chola, Ningbil, 8—12,000 ft.. Nos. 3029, 4149,

4264.

61S. Utrieularia orkieulata Wall.

Phadonchen, 7,000 ft., No. 4454.

613. Utrieularia multieaulis Oliver

Changu, Chola, 11—18,000 ft., No. 8363.

614. Utrieularia.fureeilata Oliver

Phadonchen, 8,000 ft.. No. 4400.

S3S. Pinguicula Linn.

615. Piuguieula alpina Linn.

Ningbil, 13—14,000 ft., No. 4113.
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lxv-gesmeragei:.

233. Aeschyiianthiis Jack

616. Aescljynantliiis bracteata Wall.

Dikchu, 8,000 ft., No. 3837.
334.

Lysioiiotiis D. Don

617. Lysionotiis serrata D. Don

Gangtok, Karponang, 4—7,000 ft.

335. Didyiiiocarpus Wall.

618, Didyiiiocarpus Aiidersoui C. B. Clarke

Song, Gangtok, 4—6,000 ft.. No. 2936.

619, Didymocarpus obloiiga Wall.

Above Gangtok, 6—8,000 ft.. No. 2954,

630. Didymocarpus podocarpa C. B. Clarke

Gangtok, Karponang, 6—8,000 ft
^
Nos. 2955, 3036.

631. Didyiiiocarpus leucocalyx C. B. Clarkf

Karponang, 7—8,000 ft.. No. 4642 Bibu !

633,

Didymocarpus Mortoiii C. B. Clarke

Ari, 5—6,000 ft., No. 4519.

633. Didymocarpus pulchra C. B. Clarke

Above Gangtok, 7,000 ft.

336. Didissaiidra C. B. Clarke

634, Didissaiidra lauiigiiiosa C. B. Clarke

Cheungtong, Chakung Chu. 5—7000 ft.. No. 3345

337.

Ciiirita Ham.

635, Chirita pumila Don
Karponang, Dikcbu, 7—8,000 ft,. Nos. 3038 bis. 3835.

636, Chirita macrophylla Wall.

Karponang, 7,000 ft.. No. 2972.

637. Chirita Clarhci Hook. f.

Gangtok, Karponang, 7—8,000 ft., No. 3038.

LXVi-AOAXlIfiClfJ^

338.

Hiunbergia Linii.

638. Thnnbcrgia Intea Linn, f

.

Phadonchen, 8—7,000 ft.
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239, Strol)iIaiithes Bl.

629. Strobilantlics divaricatus T. And.

Phadonchen, 7—9,000 ft.

630. Strobilanthes Wallichii Nees

Phadonchen, Ningbil, 8—11,000 ft., No. 4143.

LXVII,—SELAGI^^E.E,

240. Lagotis Gjnrtn.

631. Lagotis Clarkei Hook. f.

Nathui La^ Tosa, Yakla, 14—15,000 ft., Nos. 3457, 3947, 4048,

4097.

Ag this species was described from imperfect material I add the following notes taken

in the field. Rootstock stout, stems up to 15 cm., flexuou8,|asccnding, leafy towards the

apex
;
leaves elliptic-ovate, acute or obtuse, irregularly toothed ; spike up to 6 cm

;

bracts toothed or entire, lower 1*6 cm., upper 6—7 cm.; calyx shorter than the lower

bracts, longer than the upper ones, normally 1 cm. long, spathaceous, hooded, enclosing

the corolla } nerves reticulate, the two main ones convergent towards apex but not always

meeting j the spathe-like calyx is oblong, with one side cut to one half, but with no other

indication of lobing, greenish ; corolla when open only 2 mm. shorter than calyx, greenish#

translucent, oblong, cleft to 2-lipped, lower lip recurved, broad, rounded, not lobed,

upper lip scarcely dilated at th^^lightly hooded tip
;
filaments adnate to margins of upper

lip
I
style as long as the stamens ; stigma very slightly bifid.

632. Lagotis crassifolia Prain

Tanka La, GammieX

633. Lagotis glauca Gsertn. var. sikkiinensis

Changu, Nathui La, Gnatong, 12—14,000 ft.. Nos. 3185, 3241,

4314 .

The following notes are taken from my field-book. Rootstock 2—3 cm. thick with

numerous fleshy root fibres
; stem 36—45 cm. long, suberect, 1 cm. thick, much compressed,

naked below the middle ; radical leaves numei-ous, 10—15, large and fleshy, petiole up to

15 cm. long, 10—12 mm. broad ; lamina up to 7 cm. long, elliptic-obovate, coarsely toothed

subobtuse ; cauline leaves narrowly ov.ate, up to 9 cm. long, 4 cm. broad, remotely dentate,

sessile, semi-amplexicaul ; nerves slender, translucent, decumbent ; spike up to 16 cm.;

bracts 1—1*25 cm., ovate, subacute, toothed, slightly longer than the calyx and about

equalling the corolla tube, glaucous ; calyx a glaucous translucent spathe cleft to the

base in front, rounded at the apex where it is slightly erose, even minutely fimbriate, with

two non-convergiug greenish nerves ; the corolla lobe and a small part of the tubes

protrude from the cleft of the spathe, corolla bluish-white, oblong-tubular, 12—13 min.

long, 2—3 mm. broad, two-lipped
; lips 2—3 mm. long, upper if anything slightly longer,

ovaterrounded entire apex, lower cleft to the base
1
into linear lobes; the lobes at first whitieb,

soon fading to a dirty brown in the open flower ;
anthers, with very short filaments in the

sinuses between upper and lower lobes ; a green gland, larger than the inmiature ovary on
the anterior side of the ovary; stigma capitate, obscuredy cleft; style included. The
larger specimens seem to me to bridge tb(! gap between this species and L. tpectahilia

Kurz which both Hooker and Prain regard as a doubtfully valid species. See Joam. As,

Soc. Beng., Ixv, 65.
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LXVIII.—VEEEENACE.E.

S41, Verbena Linn.

634. Verbena officinalis Linn.

Temi, Gangtok, 5—6,000 ft.

242. Premna Linn.

635. Premna interrupta Wall.

Gangtok, Karponang, 5-— 7,000 ft.

MIl.—LABIATyE,

243, Plectrantlius L^Herit.

6S6. Fleetrantfeus macrantfeus Hook. f.

Sedongchen, Gangtok, 6—7,000 ft.. No. 2953.

637. Plectrantfeus scropfeularioides Wall.

Phadonchen, 8-—9,000 ft.

638. Plectrantfeus repens Wall.

Keadom, 8,000 ft., No. 4752 Ribu !

244, Elsfeoltzia Willd.

639. Elsfeoltzia strobilifera Benth.

Lower Dikehu 7—10,000 ft.

245. Calamintfea Moench.

640. Calamintfea umbrosa Benth.

Common, 8—11,000 ft,

246,. Melissa Linn.

641. Melissa parvillora Benth.

Phadonchen, 8—9,000 ft., No. 4435,

247. Salvia Linn.

642. Salvia eanipanulata Linn.

Nathui La, Changu, Dikehu, 10—13,000 ft

248. Vepeta Linn.

643p lepeta lamiopsis Benth.

Changu, 11—12,000 ft., No. 3644.
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349. Dracoccphalum Linn.

644. Dracoceplialura si^eciosum Benth.

Common on the Chola range, 12—14,500 ft., No. 4283.

3.10. Bruiiella Linn.

645. Brnnella vulgaris Linn.

Common, 7—1,200 ft.

351, Bhioillis Linn.

646. Phloiiiis iiiacrophylla Wall.

Changu, Chola, 10 -12,000 ft., common

647. Phloniis setigera Falc.

Changu, Laghep, 11—13,000 ft.. No. 4262.

648. Phloniis hracteosa Royle

Changu, Chola, 1 1—14,000 ft, Nos. .3214, 3738, 4093.

353. ^'otocli*te Benth.

649. Notochicte hamosa Benth.

Karponang, Phaclonchen, 6—-8,000 ft.

35.3. Eriopliytow Benth.

O.iO. Rriophylon Wallichianuin Benth.

Ninghil, Tanka La, 1 1—25,000 ft.. No. 4216.

354. Leucosceptrum Smith

651. Leucosceptrum cauuni Sm
Phaclonchen, 6—8,000 ft., common.

355. Ajuga Linn.

653. Ajuga lohata Don

Karponang, 8— 9,000 ft.

LXA.—PLANTAGINEE.
356. Plantago Linn.

653. Plantago tibetiea H. f. & T.

Gnatong, 13,000 ft.. No. 4610.

LXAI.-POLYGONACEE.

357. Polygonum Linn.

654. Polygonum delicatulum Meissn.

Changu, Chamnago, 11—14,000 ft., No 3802. Vory common.



408 THE ALPINE AND SUB-ALPINE VEGETATION

655, Polygonum filicaule Wall.

Ijaghop, Chola; 9— 13,000 ft., Nos, 2980, 3389. Very cominoii,

VAR. villosa

Sherabthaiig, Chola, 13—14,000 ft., No. 3478.

VAR. caespitosa

Changu, 12—14,000 ft.. No. 3522.

656, Polygomini viviparum Linn.

Chola range, 12—-14,000 ft,, No. 3(529. Common.

657, Polygonum spliaerostachyum Meissn.

Changu, Tosa, Kapoop, 12—14,000 ft.. No. 3407.

658, Polygonum perpiisillum Hook. f.

Chola range, 13—15,000 ft.. Nos. 3545, 4044. Common.

650, Polygonum amplexicaule Don var. speciosa

Laghep, Fieunggong, Gnatong, 10—12,000 ft., Nos. 3882, 4367

660. Polygonum vacciuiifolia Wall

Changu, Chola, 11—1,300 ft., No. 3740.

661. Polygonum flaccidum Meissn. var. liispida

Phadonchen, 7,000 it., No, 4448.

663, Polygonum alatum Ham.

Common, 5—10,000 ft.

663, Polygonum runcinatum Ham.

Dikchu Valley, Laghep, 9—11,000 ft.

664, Polygonum siiiuatum Royle

Phadonchen, 10,000 ft.. No. 4391.

665, Polygonum iiiolle Don

Phadonchen, 8,000 ft.

666, Polygonum polystachyum Wall.

Chola range, 12—13,000 ft., common.

607. Polygonum canipanulalum Hook. f.

Chola range, 8 12,000 ft,. No. 4366. Common.
668. Polygonum nummularifolium Meissn.

Chola range, 14—15,000 ft., very common.

358. Elieum Linn.

669. Rheum acuminatum H. f. & T.

Changu, Chola, 11—12,000 ft. Common. '

670. Rheum nohile H. f. & T.

Changu, Chola, 13—15,000 ft. Not so common as In northern
Sikkim.
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359. Oxyria Hill

671. Oxyria digyna Hill

ChaDgu, 10—>13,000 ft.

360. RumexLinn.

673, Mumex nepalensis Spreng.

Karponang, 7-~9,000 ft.

LXXII,-ARISTOIOCHIACE.E.

361, Aristolocliia Linn.

673. Aristolocliia Roxburgliiaiia Koltzsch

Ari, 4—5,000 ft.

409

LXXItl.-PlPERACEA:.

363. Howttuynia Thunb.

674. llouttuyiiia cordata Thunb.

Temi, Gangtok, Thadonchen, 5— 6,000 ft.

363, Piper Linn.

675. Piper iiepaleiise Miq.

Phadonchen, 7,000 ft., Nos. 4470, 4471.

LXXIV.-CHLORAXTMACEiE.

364. Circseaster Maxim.

676. Circseaster agrestis Maxim.

Ningbil, 13,000 ft., Nos. 4125, 4503 Rihu ! Also recorded from

the Sebu Valley, 14,000 ft., 1142, Gammie !

These are the first records for the East Himalaya. Hooker notes the hooked
bristles on the carpels as aids to dispersion, PI. Brit. Ind. (v, 10 Ih Our specimeas
were found at a deserted camping-ground ;

the wandering shepherds and their flocks

are no doubt^ the agents which unconsciously distribute the seeds of this little

known plant.

LXXV.—EAURiXEAl.

365. Bcilsckmicdia Nees

677. Beilscliiiiiedia Gamniieaiia King

Phadonchen, Keadom, Lower Chakung Ghu, 6—®8jO0O iUf

No. 4757
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266.

Cinnamomum Bl.

6!?8. Cinnamomum ©btusifoliiim Nees

Gangtokj Ari, 4—6,000 ft.267.

Actinodaphne Nees

676. Actinodaphne sihhimepsis Meissn.

Phadonchen, 7—8,000 ft.

268.

Litseea Lamk.

680. Litsflea citrata Bl.

Fhadoncheii, Kai’ponang, 7—8,000 ft.

681. Litsiea sericea Wall.

Karponang, Laghep, 8— 10,000 ft.. No. 2986.

682. Litsaea elongata Wall.

Phadonchen, 7— 8,000 ft.

683. Litsaea salicifolia Roxb.

Song, Ari, 4— 5,000 ft.

684. Litsaea oblonga Wall.

Ari, 4—6,000 ft.

260. liindera Thunb.

85. Lindera puickerrima Benth.

Phadonchen, 8,500 ft.

686. Lindera ? sikkimensis Meissn.

Laghep, 10,000 ft., No, 3284.

This is an imperfectly known species referred doubtfully to Lindera, The

Laghep specimens have female flowers ; male floweis and fniit still unknovm,

LAAVI.—THYMELAEACEE.

270. Daphne Linn.

687. Daphne cannabina Linn.

Hang^ok, Ari, Laghep, 4— 10,000 ft.

271. Edgeworthia Meissn.

688. Edgeuorthia Gardner! Meissn

Phadonchen, 7—8,000 ft.
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LXXVII.—ELyEAONACE.«.

373. Hippopl&ae Linn.

e89. Hippopliae salicifolia Don

Lachung, Chakung Chu, 9—10,000 ft.

LXXVP. II.—SAMTAIiACE.E.

373, Pyrularia Michx.

690, Pyrularia edulis A. DC.

Phadonchen, 6,000 ft.

LXXIX.—EliPHOEBIACEJ^i.

374, Eiipliorbia Linn.

691, Euphorbia himalayensis Boiss.

Changu, Gnatoiig, 13,000 ft.. Nos. 3161, 4243.

69S, Euphorbia sihkimeusis Boiss.

Lachiing, W. of Tanka La, 8—10,000 ft.

375. Sarococca Lindl

693. Sarcococca pruuiformis Lindl

Chakung Chu, 8 - 9,000 ft.

376. Eridelia Willd.

694. Eridelia Montana Willd.

Ari, 5 6,000 ft.

377, Cllochidion Forst.

695. ^lochidlon acuMinatuin Muell. Arg.

Phadonchen, 7,000 ft.

378. Croton Linn.

696. Croton Tigliuni Linn.

Ari, 5,000 ft.. No. 4517. Probably of recent introduction.

379, Daphffliphylluiii Bl.

697. Eaphiiiphyllum himalayense Muell. Arg.

Samatek, Chakung Chu, 8—9,000 ft.
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Mallotus Lour.

698. Mallotus nepalensis Muell. Arg.

Phadonchen, 7—8,000 ft.

^1. Baliospermum Bl.

699. Baliospermum corymbiferum Hook. f.

Ari, 5,000 ft. No. 4516.

LXXX.—URTICACEi®.

382. Laportea Gaud.

700. Laportea terminalis Wight

Karponang, 7-" 8,000 ft.

383. Girardiuia Gaud.

701. Girardiuia beterophylla Dene.

Phadonchen, 6—7,000 ft.

284. Pilea Lindl.

703. Pilea ternifolia Wedd.

Karponang, 8—9,000 ft.

703. Pilea Symmeria Wedd.

Common, 8-—12,000 ft., Nos. 2987, 3980.

704. Pilea scripta Wedd.

Ari, 5—6,000 feet.

385. Lecantlius Wedd.

705. Lecautlius Wiglitii Wedd.

Common, 6—10,000 ft.. Nos. 2958, 4397, 4465.

386. Elatostema Forst.

706. Elatostema subincisum Wedd.

Laghep, Phadonchen, 7— 10,000 ft., Nos. 3382, 4456.

707. Elatostema Hookerianum Wedd.

Gangtok, 6,000 ft., No. 2957.

708. Elatostema surculosum Wight

Karponang, 8—9,000 feet. No. 3025.

709. Elatostema obtusum Wedd.

Laghep, 10,000 ft.. No. 3381.
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^7. Boebineria Jacq.

710, Boelimeria malabarica Wedd.

Phadoncheu, Ari, 5,000 feet.

711. Boelimeria platypliylla Don

Phadouchen, 7— 8,000 ft.

388, Clianiabaiuia Wight

713. Cbamabaioia cuspidata Wight

Gangtok, 6—7,000 ft.. No. 2956.

380, Pouzolzia Gaud.

713. Pouzolzia vmiinea Wedd.

Phadonchen, 6—7,000 ft.. No. 4447.

390. Debregeasia Gaud.

714. Debregeasia velutina Gaud.

Phandonchen, 5—6,000 ft.

391. Parietaria Tournef.

715. Parietaria debilis Forst.

Changu, Chola, 12—13,000 ft.. Nos. 3800, 4122, 4225.

LXXXI.—JUGLANDEiE.

393, Juglaus Linn.

716. Juglans regia Linn.

Phadonchen, 7—9,000 ft.

393. Engelhardtia Leschen.

717. Engelhardtia spicata Bl.

Phadonchen, 5—6,000 ft.

LXAXII.—CUPULIFER^E.

394, Betula Tourn.

718. Betula utilis Don
Chola range, 11—13,000 ft., very common.
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395. Alsins Gaertn.

719. Aluus uepaleEsis Don

Pbadouchen, 7,000 ft.

396, Quercws Linn.
.

)

730. Querciis semecarpifolia Sm.

Dikchu Valley, Gammie !

731. C|uerciis fiauca Thunb.

Gangtok, 5— 6,000 ft.

733.

liuercus laiiiellosa Sm.

Phadonchen, 7—8,000 ft.

733. Huercus feuestrata Roxb.

Phadonchen, Ari, 6—8,000 ft., ^Jo. 4511.

397. Castaiiopsis Spach

734. Castanopsis llystrii A.DC.

Phadonchen, 7—8,000 ft.

735. Castaaopsis tribiiloides A.DC.

Gangtok, Phadonchen, 6—7,000 ft

398. Corylus Linn.

736. Corylus feros Wall.

Dikchu, Cheuntong, No. 4802 Rtbu !

LXXXIII.—SAIiCINE.E.

399. Salii Linn.

737. Salk sifekimeiisis Anderss.

Dikchu, Chakung Chu, 11—13,000 ft., Nos. 3755, 3796, 4002.

738. Salk Paltoniaua Anderss.

Changu, 11—12,000 ft.. No. 4597 Ribu.

739. Salk, sp. aff Daltoniaua Anderss.

Changu, 13,000 ft. Nos. 3149, 3150.

730. Salix eriostaciiya Wall.

Gnatong, 12,000 ft.. No. 4390.

781. Salk serpylluM Anderss.

Tosa, 14—15,000 ft., No. 3950.
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733, Salil sp. near flabellaris Anderss.

Changu, 11—12,000 ft
,
No. 4598 Ribu !

733. Salix Liiidieyana Wall.

Kapoop, Chola, 13—14,000 feet. Nos. 3437, 3698.

734. Salix calyculata Hook. f.

Common on the Chola range, 12—14,000 feet. Nos. 3151, 3152
3219, 3931, 3932.

735. Salix oreopliila Hook. f.

Changu, Chola, 13—15,000 ft.. Nos. 3148, 3464, 3916,4454.
736. Salix Thomsoniana Anderss.

Gnatong, 11,000 feet, King^s collector \

737. Salix sp.

Changu, 11—12,000 ft.. No. 4599 Ribu\

MONOCOTYLEDONES.

LXXXIV—ORCHIDEJG.

300, Liparis Richard.

738. Liparis py^iiiiea King & Pantling

Dikchu, 11,000 ft.. No. 3769.

301. Tipularia Nutt.

739. Tipularia Josephi Reichb. f.

Dikchu 11,900 ft.. No. 3828.

303. Dendrobium Schwartz

740. Dendrobium denudans Don

Gangtok, 4—6,000 ft.. No. 4675 Ribu !

303. Bulbophyllttm Thouars

741. Bulbopbyllum odoratissimum Lindl.

Lower Dikchu, Samatek, 7,000 ft.. No. 3354,

304. Coelogyne Lindl.

743. Coelogyne Mookeriana Lindl.

Lower Dikchu, Samatek, 8—9,Q00 ft.. No. 3359.
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305,

Calanthe Bi

743. Calaothe chlorolenca Lindl.

Lower Dikchu, Samatek, 7—S.OOO f1., No. 3352.

306, Listera Br

744. listera piisetomni Lindl.

Changu, Dikchu, 11--12,000 ft., Nos 3200, 3759. Very

common in the coniferous woods.

745. Listera Lindleyana King & Pantling

W. of Tanka La, 12,000 ft.. No. 4720 Rihu !

307. Orchis Linn.

746. Orchis Chasiia Don

Chola range, 10—12,000 ft., common.

747. Orchis spathulata Reichb. f.

Chola range, 11—13,000 ft,, No. 38G6. Common.

748. Orchis hahenarioicles King & Pantling

Changu, Dikchu, 11—12000 ft., No. 3763.

740. Orchis puberula King & Pantling

Dikchu, 10,000 ft., No. 3905,

308. Merminiiini Linn.

750. MermiBiism congestuiii Lindl.

Changu, Laghep, 11—12,000 ft., No. 3198.

751. Mermmiuni orbiculare Hook. f.

Dikchu, Phadonchen, 9—11,000 ft.. No. 3757.

309. llabeuaria Willd.

75JS. Mabenaria steiiaiitha Hook. f.

Dikchu, 8—9,000 ft., No. 3898.

753. Mabenaria oligaiitha Hook. f.

Laghep, Changu, 10—12,000 ft., No. 3197.

754 Habenaria leptocauloE Hook. f.

Dikchu, Fieunggong, 10—11000 ft.. No, 3894,

755. Mabenaria nematocaulon Hook, f.

Fieunggong, 12,000 ft., No. 3886.

756. Mabenaria Bakeriana King & Pantling

Changu, Dikchu, 10—12,000 ft.. Nos. 3503, 3756.
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757. Habenaria Cumminsiaiia King & Pantling

Changu, 11,000 ft., No. 4235.

758. Habenaria albo-marginata King & Pantling

Changu, Chola, 10—13,000 ft.. Nos. 3548, 3637.

3iO. Satyrium Schwartz

759. Satyrium nepalense Don

Changui^ 11—12,000 ft.

LXXXV.-SCITAMINEiK.

311. Roscoea Smith

760. Roscoea alpiiia Royle

Laghep, Lachung, 10,000 ft.. No. 3047.

761. Roscoea purpurea Smith

Lachung, 9—10,000 ft.. No. 3340.

Not observed in the southern area.

313. Cautleya Rojle

763. Cautleya lutea Eoyle

Phadonchen, 7,o6o ft., No. 4472.

703, Cautleya robusta Baker

Gangtok, 6,000 ft.

313, Hedychium Koenig

764. Hedychium spicatum Ham. var. acuminatum.

Phadonchen, 7,000 ft.. No. 4469.

765. Hedychium coccineum Ham.

Ari, 5,000 ft.. No. 4513.

LXXXVI.—H^EMODORACEiE,

314, Aletris Linn,

766. Aletris nepalensis Hook. f.

Chola range, 10—14,000 ft., Nos. 3399, 3555.

Common.

Common.
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315, Ophiopoi^on Ker.

767. Ophiopo^on Wallichianus Hook. f.

Gangtok, Karponang, 6—9,000 ft., Nos. 296S, 8035. Very

common.

768. Ophiopogon intermedins Don

Changu, 9—10,000 ft.

LXXXVII.—IRIDE/E.

316. Iris Linn.

769. Iris Clarkei Baker

Laghep, Changu, Dikchu, 10—12,000 ft.. No. 3193.

Frequent.

LXXXVIII.—ULIACE.E.

317. Smilax Linn.

77©. Smilai elegans Wall.

Karponang, 9—10,000 ft.. No. 3076,

318. Polygonatum Tourn.

771, Polygonatum Hookeri Baker

Laghep, Changu, 12—13,000 ft.. Nos. 3395, 3539,

773. Polygonatum verticillatum All.

Common throughout the Chola range, 9—14,000 ft.

773. Polygonatum cirrifolium Royle

Changu, Chola, 12—13,000 ft.

319. Streptopus Michaux

774. Streptopus simplex Don

Changu, Chola, Phadonchen, 8—12,000 ft.

330. Smilacina Desf.

775. Smilacina pallida Royle var. typica

Changu, 8—12,000 ft.. No. 3102, Very common.

VAR. purpurea

Changu, 9—12,000 ft.. Nos. 3108, 3134, 3206.

776. ^ uilacina oleracea H. f. & T.

Karponang, 8—9,Q00 ft., very common,
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3^1. Allium Linn.

777. Allium Wallicliii Kunth

Chainnago, Gnatonr, 11—12,000 ft. Nos. 3801, 4373.

778. Alliuiii victoriali.s Linn.

Very common tbroughont the area, 12—14,000 ft.

322. LiHum Linn.

779. Liliiiiii gigaiiteiim Wall.

Lachung, Lower Cliakung Chu, 9—10,000 ft.

780. Liliiiiii roseum Wall.

Dikchu, Lachung, 10—11,000 ft.. Nos. 3711, 451'5

.323. Fritillaria Linn.

781. Fritillaria Straclieyi Hook. f.

Changu, Gnatong, 9—13,000 ft.. Nos. 3097, 3104.

782. Fritillaria eiriiiosa Don

Changu, W. of Tanka La, 11—12,000 ft.. No. 3213.

324. Lloydia Salisb.

783. Lleydia serotiiia Reichb.

Common throughout the area, 12—15,000 ft.

v.\R. sikkiiiieusi.s niiiiinia.

Changu, Nathui La, 13—14,000 ft.. Nos. 3175, 3468.

3*25. Totieldia Huds.

784. Tofieldia liiiiialaica Baker

Laghep, Dikchu, 10—11,000 ft.. Nos. 3048, 3826.

326. Disporum Salisb.

785. Oi.sporum calcaratuiii Don

Karponang, 7—8,000 ft.

327. Clintouia Rafin.

786. Clintouia alpina Kunth

Chola, Dikchu, 11—12,000 ft., occasional.

328. Paris linn.

787. Paris pclj-pliylla Smith

Fieunggong, Laghep, 8—10,000 ft
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LAXAIX.-COMMELIlVAciE.

3S9. Coiiimelina Linn.

788, Coiiiiiieliiia obliqua Ham.

Gangtok, Phadonchen, 4—7,000 ft.

330. Cyauotis Don

789. Cyanotis barbata Don

Phadonchen, 7,000 ft. No. 4457.

331. Streptolirion Edgew.

790, Streptolirion volubile Edgew.

Karponang, Phadonchen, 6—9,000 ft., common.

XC.—JUl^CACE E.

333, Juncus Linn.

791, Juncus elTusus Linn.

Dikchu, 9—10,000 ft.. No. 3822.

793. Juncus ochraceus Buchen.

Laghep, Karponang, 7—9,000 ft.

793. Juncus Grisebachii Buchen.

Changu, Chola, Gnatong, 12—13,000 ft., Nos. 8704, 4163, 4356.

794. Juncus clirysocarpus Buchen.

Chamnago, Yakla, Tosa, 10—13,000 ft., Nos. 3642, 4489 Ribu !

795. Juncus prismatocarpus Br.

Karponang, Phadonchen, 7—10,000 ft.

796. Juncus triglumis Linn.

Changu, Chola, 11—14,000 ft., Nos. 3648, 3853, 8922.

797. Juncus leucomelas Boyle

Common throughout the area, 10—14,000 ft.. Nos. 3063, 3270,

3423, 3752, 3808.

798. Juncus Tlionisoni Buchon.

Sherabthang, 13,000 It.,, No. 4516 Ribu !

799. Juncus leucantlius Boyle

Changu, Chamnago, 12—13,000 ft.. Nos. 3155, 3313, 3809.

800. Juncus sp. nov ? aff. J, leilcanthi vel. /. leucomdauQH,
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Stem very slender, tufted, 8—10 cm. high, basal sheaths poorly

developed, chestnut brown. Ihisal leaves very slender, capilliforin

usually about one half the length of the stem, flexuous, curved ;
about

the middle of the stem 1—2 capillary bracts resembling the loaves and

bearing axillary bulbils. Cyme solitary, 1—2 flowered, 4—5 mm. in

diameter. Bracts of the flower equalling the sepals or smaller, some-

times only half the length, ovate-lanceolate, acute or acuminate, brown ;

bracts of the bulbils 2—3 times as long, capillary with a broad base.

Sepals linear oblong, acute, or subacute, membranous, pale yellow, 3

mm. long
;

anthers i-^rd as long as the Blaments, exserted ; style

long exserted with short stigmas. Capsule obovoid-oblong, cuspidately

beaked. Seeds ovoid, scarcely tailed. Bulbils 2—3 mm. long, ovoid,

tipped with 1—2 very short capillary leaves.

Sikkim Himalaya, Changu 13,000 ft.. No. 3502 Smith and without

definite place, King*s collector !

Among Himalayan species appears to come nearest Juncus leucanthus, hnt the

solitary flower-head contains one or two flowers only and about 1—2 cm. below the

flower appear 1—2 bracts with bulbils. Occasionally tho flower at the apex is roplucod

by bulbils. I cannot consider it a reduced form of cither of these two species.

801. Juncus luenibranaceus Koyle

Chamnago, 12,000 ft.. No. 3642.

802. Juncus sphacelatus Dene.

Changu, 12—13,000 ft.. No. 4280.

803. Juncus liimalensis Klotzsoh & Garcke

Very common throughout the area, 10—14,000 ft., Nos. 3075,

3531, 8606, 3857.

804. Junens siUkimensia Hook. f.

Common on the Chola range, 12—14,500 ft.. Nos. 3425, 3851,

4034, 4100.

VAR. iiionocepliala.

Changu, 12—13,000 ft.. No. 3615.

805. Juncus sp, nov. vel forma minima J. sikkimenns Hook. f.

TAB. mouocep'i.'ilic.

A slender plant, generally 2—3 cm. high, more rarely attaining 10

cm., densely caespitose but scarcely stoloniferous. Rootstock slender
;

stem filiform, base clothed with a few loose sheathes, which tend to split

itriately into fibres. Leaf solitary or few, terete, filiform, acute, slightly

channelled above, equalling or shorler than the stem inserted near tho

baoo. Inflorescence of only one flowei te'fmiiiatiiig the stem. Bratts

a 2
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two, filiform, one equalling or a little shorter than the sepals, the other

rarely equalling more usually 2—3 times longer than the sepals. Sepals

3 min. long, patent, gluinaceous, linear-lanceolate, black brown. Anthers

2—3 times longer than the filaments equalling or slightly less than the

perianth. Style slightly longer than triquetrous ovary, together 5 mm.

long, stigmas 3, purplish, slightly longer than the style. Capsule

equalling the sepals, ovoid, acute, more or less beaked, dark-brown,

shining, 3-septate ;
seeds few, J mm. long, elliptic-o^•oid, without tails,

chartaceous, niinut3ly rugose
;
testa somewhat shiny.

Sikkim Himalaya at an elevation of 12—14,000 ft., Jongri, No. 2C12

Gamniie ! below Dzalcp La, Kinfs collector ! at Nathui La, Changu

Tosa, Chakung, Chu, Nos. 3202, 3465, 3854*, 4046 Smith.

A very small plant occurring in both west and ei>t Sikkim in the region of heavy

rainfall. In structure of flower its affinities an with the variety of J. sikki mens'*

s

mentiined above bat the single flower marks it off from the s.-ries in which J,

is placed. It is a long way from typical J. sikkimensis but appears to

be connected with the variety monocephala by a series of iutenneliates. The

difference is chiefly one of size bat is so marked that in my opinion the plant will

have to be considered specifically distinct.

806. Juiicus Clarkei Buchen.

Chola, Phadonchen, 11—1 J,000 ft., Nos. 3810, 4419.

333. Luzula DC

807. Luzala eifusa Buchen.

Laghep, 11,000 ft.. No. 3059.

808* Luzula campestris DC.

Laghep, Changu, Chola, 10—13,000 ft., Nos. 3371, 3646.

Xa.—AROIDEiL*

334. Arissema Mart.

809. Arisaema Griffitliii Schott

Changu, 10—12,000 ft.. No. 3184.

810. Arisiiema utile Hook. f.

Changu, 11—12,000 ft.

811. Ariseaiiia speciusum Mart.

Karponang, Phadonchen, 6—9,000 ft., No. 3034.

613. Arisiema Wallichiauum Hook, f,

Changu, 11—13,000 ft., No. 3223.
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813. Aristema tortuosum Schott.

Phadonchen, 7—‘8,000 ft., common.

814:. ArisiBina consaii^uinenm Schott

Phadonchen, 7—8,000 ft., common.

815. Arisieiiia coiiciniiiiin Schott

Phadonchen, 7—9,000 ft.

816. ArisJBma Jacqiiemoiitii Bl.

Laghep, Changu, Chola, 10—14,000 ft., Nos. 3057, 3595. Very

common.

XCII.—ERIOCAULEdE.

335.

Eriocauloii Linn.

817. Eriocauloii alpcstre H. f. & T.

Chamnago, 12— 13,000 ft., No. 4542 Bibu 1

XCIII.—CYPERACEE.

336.

Pycreus Beauv.

818. Pycreus sangiiliiolentiis Nees

Phadonchen, 7—8,000 ft.. No. 4402.

337.

Fimbristylis Vahl

819v Fimbristylis eomplanata Link var.

Phadonchen, 6*—7,000 ft
,
No 4443.

338.

Scirpus Linn.

830. Scirpus caricis Betz.

Chola, 11—12,000 ft.. Nos. 3654, 3706.

339.

Cobresia Willd.

831. Cobresia schoenoides (C. A. Mey) Steud.

Kapoop, 13,000 ft., No, 3424.

833. Cobresia capiliifolia (Dene) C. B. Clarke

Dikehu, 13,000 ft.. No. 3753. New to Sikkim.

833. Cobresia nepalensis (Nees) Kiikenth.

Chakung Chu, Sherabthang, 13—14,000 ft.. Nos. 4009, 4515

Jtibu !

VAR. elachista fC. B. Clarke) Kiikenth.

Chakung Chu, Changu, 12— 13,000 ft., Nr ^247, 3855,
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834. Cobresia seticalmis Boeck.

Changu, Chakung Chu, Tosa, 11—15,000 ft., Noi. 3100, 8959,

3977.

835. Cobresia Hookeri C. B. Clarke

Sherabthang, Tosa, 14,000 ft.. Nos. 3449, 4494 Rihu !

836. Cobresia unciiioides (Boott) C. B. Clarke

Sherabthang, Yakla, 14—15,000 ft., Nos. 3180, 4562.

837. Cobresia ciirticeps (C. B. Clarke) Kukenth.

-Changu, - Chola, Gnatong, 11—12,000 ft.. Nos. 3501, 3707,

3975, 4369.

838. Cobresia cupata (Boott) Kukenth.

Changu, 12,000 ft.. No. 3506.

340. Carex Linn.

839. Carex Bnbigena D. Don

Changu, Tosa, 12—14,000 ft.. Nos. 3215, 4182 Rihu !

830. Carex sp. aff. nubi^ena

Chamnago, 12,000 ft., No, 3655.

831. Carex notlia Kunth

Chola, 11—12,000 ft.. No. 3727.

833. Carex rara Boott eubsp. capillacea Boott

Laghep, Changu, Chola, Yakla, 10—13,000 ft., Nos. 3496, 3647.

833. Carex cruciata Wahl.

Karponang, 6—8,000 ft.

834. Carex Olicina Nees va^. meiogyna

Karponang, Phadonchen, 8—10,000 ft.. Nos, 3008, 4383.

Phadonchen, 8—10,000 ft., No. 4403.

var. inter meiogynam et minorem.

835. Carex deeora Boott

Changu, 13,000 ft.. No. 3530.

836. Carex munda Boott

Laghep, Changu, Chola, 10—13,000 ft., Nos. 3388, 3495, 3754,

3933.

837. Carex liehmanni Drej.

Changu, Chola, 11—13,000 ft.. No, 4142.

838. Carex obseura Nees

Chola, Tosa, 11—14,000 ft., Nos. 3562, 3642, 3745, 8964.

839. Carex atrata Linn subsp. pnllata (Boott) Kukenth.

Changu, Kapoop, 12—13,000 ft.. Nos. 3154, 3246, 3564.
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840. Curei fiuitima Boott

Karponang, 8—10,000 ft., No. 3009.

841. Carei inanis Kunth

Karponang, 10,000 ft., No. 8044.

84S. Carei liaematostoma Nees

Dzalep, Ningbil, 1^-—14,000 ft., Nos. 3161, 4148, 4332.

843. Carei setose; Boott

Chamrago, 13,000 ft., No. 3841.

XCIV.—CEAWIXE®.

341. Paspalulu Linn.

844. Paspalum sanguinale I<amk.

Phadonchen, 8,000 ft., No. 4396.

34S. Arundinella Raddi

845. Amndinella villosa Am. var. himalaica

Lachung, Chakung Chu, 7—8,000 ft., No. 4738 Rihu I

343. Anthistiria Linn.

846. Anthistiria Hookeri Gri^b.

Chamnago, Keadom, 8—10,000 ft., Nos. 4422 and 4760 Rihu !

344. Hierochloa Gmel.

847. Hierochloa flexnosa Hook. f.

Changu, Tosa, 10—14,000 ft.. Nos. 3101, 8601, 3923.

848. Hierochloa Hookeri C. B. Clarke

Fieunggong, 11,000 ft,. No. 3895.

345. Stipa Linn.

846. 8tipa mongoTica Turcz.

Ghola, Tosa, 14—15,000 ft., Nos. 3918, 4056.

850. Stipa Orthoraphiuiu Steud.

Laghep, Chola, Gnatong, 11—12,000 ft.. Nos. 3967, 4368, 4369

Rihu\

346. Agrosti.S Linn.

851. Agrostis caiiiua Linn.

Chamnago, 13,000 ft., No. 3845.



4^6 THE ALPINE AND ALPINE VECETATlON

953, Agrostis micrantha Steud.

Phadonchen, 8—9,000 ft., Nos. 4420, 4429.
855,

Ajrrostis CJark(‘i Hook. f.

Changu, 11,000 ft, No. 4239.

554, Agrosils iii^eqiiigliimis Griseb.

Chaugii, Chola, 11—13,000 ft., Nos. 3972, 4151, 4229.

855. Agrosfis divaricata Griseb.

Ningbil, 13,000 ft., No. 4561.

347. Calaraagrostis Adans.

856. Calaniagrostis emodensis Griseb.

Gnatong, 10—11,000 ft.

857. Calamagrostis tripilifera Hook. f.

Changu, 12—13,000 ft., No. 4290.

VAR. Cumuli iisii

Sherabthang, 13,000 ft.. No. 4302.

858. Calamagrostis pilosula Hook. f. var. alpestris

Chola, Chakung Chu, 12—14,000 ft., Nos. 3878, 4006.

348.

Deyeuxia Clar.

859. Deyjeuxia scabrescens Munro

Common on the Chola range, 12—13,500 ft.. Nos. 5875, 4331.

869. Ileyeuxia pulchella Hook. f.

Yakla, 14,500 ft.

349.

Deschampsia Beauv.

861, Deschampsia caespitosa Beauv.

Changu, Chola, 11—13,000 ft.. No. 3650. Very common.

350.

Arena Linn.

863. Arena aspera Munro

Gnatong, 12,000 ft.. No. 4379.

VAR. parriflora

Changu, 11—12,000 ft.. No. 3497.

863. Arena snbspicata Clairv.

Chamnago, Ningbil, 12—13,000 ft.. No. 4147.

864. Arena flavescens Linn.

Sherabthang, Ningbil, 12—13,000 ft.. Nos. 4161, 4299.
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351. Danfhonia DC.

865. Daiitliouia cacliemyriaua Jaub. & Spach.

Laghep, Gnatong, 11—12,000 ft., Nos. 4374, 4554.

353. Tripogoii Roth.

866. fripogoii liliformis Nees

Lachung, 7—8,000 ft.. No. 4742 Ribu !

353. Poa Linn.

867. Poa pseudo-prat eiisis Hook. f.

Changu, Chola, Gnatong, 11—14,000 ft.. Nos. 3225, 3779, 3b83.

868 P(»a nemoralis Linn var. ligulata Stapf

Chamnago, 12,000 ft., No. 3656.

869, Poa tlexiiosa Wahlb.

Common on the Chola range, 11—15,000 ft.. No. 3605.

870, Poa klia^iana Stapf

Chamnago, 11— 12,000 ft., No. 3645.

871, Poa Iiimalayana Nees

Chakung Chu, Yakla, 11—12,000 ft., Nos. 3965, 3973.

873.

Poa Gaiuiiiio.aiia Hook. f. ?

Chamnago, 11—12,000 ft.. No. 3793.

873. Poa sp.

Chamnago, 12,000 ft., No, 3652,

354. Glyceria Br.

874. Glyceria toiigleiisis C. B, Clarke.

Chakung Chu, 11—12,000 ft.. No. 3976.

355, Festnca Linn

875. Festuca valesiaca Schleich

Changu, 12,000 ft., No. 3499.

876. Festuca Cumiiiinsii Stapf

Changu, Chamnago, 12—13,000 ft., Nos. 3844, 4305.

877. Festuca polycolea Stapf

Changu, Chola, 13—14,000 ft., Nos. 3460, 3519.

878. Festuca uudata Stapf var. aristata ?

.

Chamnago, 12,000 ft., No. 8640.

879. Festuca kashmiriana Stapf

Ningbil, 14,500 ft.. No. 4096.
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880. Festuca rubra Linn.

Tasa, 13—14,000 ft, No. 3936.

881. Festuca sp.

Sherabthang, 13,000 ft.. No. 4306.

356. Ariuidinaria Michx.

885. Aruudiuaria racemosa Munro

Chola Valley, 11—I2,00a ft, No. 3728.

883. Aruudiuaria Falcoiieri Benth.

Karponang, -Laghep, 8—9,000 ft

GYMNOSPERMiE.

ICV.—COXIFER.E.

357. Juniperus Linn.

881. Juniperus Wallichiaiia H. f. & T.

J. pseudO’Sahina F.B.I. nec Fisch. & Mey.

Cliaugu, Lagbep, 10—12,000 ft

358. Abies Juss.

685. Abies Webbiana Lindl.

Changu, Chola, Gnatong, 9—12,000 ft., common.

PTERIDOPHYTA.

XCVI.-POLYPODIAGEE.

359. Diacalpe Blume

886. Diacalpe fienicolacea C.B. Clarke

Karponang, 8—9,000 ft. No. 3022.

360. Woodsia R. Br.

887. Woodsia lanosa Hook. & Baker

Chamnago, Ningbil, W of Tanka La, 13—15,000 ft.. Nos. 3626,

4218,4555.

888. Woodsia eloiigata Hook.

Laghep, 11,000 ft.. No. 3060.
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361. Peraueuia Don

889. Peranenia cyatlieoid€;s Don.

Laghep, 9—10,000 ft.

363. Ilymenophyllum Linn.

890. nymenopliyllum exsertiim Wall.

Karponang, 8—9,000 ft., No. 3014.

891. Ilymenophyllum polyantlios Swartz

Changu, Chakung Chu, 11—13,000 ft., Nos. 3970, 4237.

363. Dafallia Smith

893. Darallia iiiimersa Wall.

Ari, 5—6,000 ft, No. 4518.

893. Davallia pulclira Don

Karponang, Chakung Chu, 8—9,000 ft.

364. Cheilanthes Schwarz

894. Cheilantlies farinosa Kaulf. var. chrysopliylla

Karponang, 8,000 ft.. No. 8036.

365. Cryptogramme R. Br.

895. Cryptogramme crispa R. Br.

Laghep, Kapoop, Ningbil, 13—18,000 ft.. Nos. 4105, 4146,
4560,

366. Pteris Linn.

896. Pteris biaurita Linn.

Phadonchen, 7,000 ft, No. 4462.

367. Woodwardia Smith.

897. WoodwaVdia radicans Smith

Chakung Chu, Laoh mg, 7—9,000 ft. No. 3336.

368. Asplenium Linn.

898. Aspleninm alternans Wall.

Laghep, 10,000 ft. No. 4559.

899. Asplenium varians Hook. & Grev. ?

Laghep, 9,000 ft, No. 4563.'
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900. Aspleiiium spimslosniii Hook, & Baker

YaWa, 12,000 ft., Atkinson !

901, Aspl^iiium tUelypteroides Michx.

Kapoop, 12,000 ft.. No. 34-08.

903.

Aspleiiiuiii macrcK^arpuio Hook.

Karponaug, 8—9,000 ft , No. 3021.

VAR. Atkiiisoiii

Karponang, 8,000 ft.. No. 3027.

903. Aspleiiiaiii FiBx-foemina Bernh.

Laghep, Yak la, Chakung Chu, 10—13,000 ft., Nos. 8383, -402'2.

904. Asplciiium (Athynuiu) Dutliiei Bedd. ?

Changu, CUola, 12—13,000 ft.. Nos. 3157, 3610.

369. Aspidium Schwartz

905. Aspidium lacheiieuse Hook.

Chamnago, Ningbil. 12—1 1,000 ft., Nos. 3772, 4082, 4108.

900. Aspidium .itkiusoiii C. B. Clarke

Chakung Chu, Yakla, 10— 13,000 ft.. No, 4557.

907. Aspidium ilicifoliiim Don

Karponang, Laghep, 8—11,000 ft.. Nos. 3020, 4656.

908. Aspidium Prescottianum Wall.

C'haugu, Chola, 12—13,000 ft., Nos. 3210, 38/9, 4268.

370. Nepbrodium Richd.

909. KepUrodium Filix-Mas Richd. var. paralleiograma

Phadonchen, Yakla, Changu, 8—12,000 ft.. No. 4191.

910. Nepbrodium odoiitoloma Hook. & Baker

Laghep, Changu, 11—12,000 ft.. Nos. 3156, 4564,

911. Nepbrodium Brunoniaiinm Hook.

Changu, Chola, 12—14,000 ft.. Nos. 3212, .3622, 4558.

371. Oleandra Cav.

913. Oleandra Wallicbii Presl.

Phadonchen, 6—7,000 ft., No. 4441.

373. Poljrpodium Linn.

913. Polypodium laebnopus Wall.

Phadonchep, 6—8,000 ft.
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914. Pol.vpodiuni iiiicronhizoma C. B. Clarke

Karpouang, 8—9,000 ft., No. 3018.

915. Polypodium argutum Wall.

Phacloiv-hen, 7—8,000 ft., No. 4406.

916. Polypodium liiieare Thunb.

Karponang, 7—8,000 ft.

917. Polypodium membraiiaceum Don

Phadonchen, 6—7,000 ft., No. 44

918. PoIyiM)dium cyrfolobum Sra.

Phadonchen, 7—8/JOO ft., No. 4425.

919. Polypodiuiii malaeodon Hook.

Cliangu, Phadonchen, 8—12,000 ft, No. 3373.

920. PolyiHMlium eboui]M k Hook.

Chakung Chu, S— 10,000 ft.

921. Polypodium Loliiiiauui Mett.

Phadonchen, 7—8,000 ft., No. 4407.

922. PoJ} podium bimaiayeiise Hook.

Karponang, 8—9,000 ft.. No. 3017.

.373. Vittaria Smith.

923. Vittaria liueata Sw.

Phadonchen, G— 10,000 ft.. No. 4440.

\CVII.-LYCOPOI)1 4€E K.

374» Lycopodium Linn.

924. Lycopodium Sclajro Linn.

Tusa, 14—15,000 ft.. No. 4040.

ACVIIL—SELAGI4ELLA€E £.

375. ScJagiuella Spreng.

925. Selagiuella chrysocanlos Spreng.

Phadonchen, 7—S,000 ft,, ^No. 4401.
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Anemone obtusiloba Con . 343A » polyanthes Don . 343

Abies Webbiana Lindl. • 428 »> rivularis Ham. , 343

Acer Canipbellii U.f. Sf T. s 361 >* rupestris Wall. . . 343

it caudatum Wall. 361 ^upicola Camb. . 343

t, laevigatum Wall. • 8-31 »» trullifolia H. f.^T. . . 343

„ oblongum Wall. 361 vitifolia Ham,
, 343

„ pectinatum Wall. * 861 Anisadenia saxatilis Wall, , 358

Aconitum heterophylloidtes Siapf 346 Anthisfciria Hookeri Qrissb. , 425

„ laciniatum Siapf 346 Aralia armata Seem. . , 877

„ luridom H, f. ^ T. • 345 bipinnatlfida C. B. Clarke , 377

t, palmatum B. Don s 346 caichemirica Dene. , 377

„ spicatum Siapf . 346 » cissifolia Griff. 377

Actinidia strigosa H. f. & T» , 358 >» Pseudo-ginseng Benth. . 377

Actinodaphue sikkimensis , 410 Archangelica officinalis Hoff. , , 376

Adenocaulon bicolor Hook. 383 Arenarla Balfouriana W. W.
Aeschynanthus bracteata Wall. 404 Smith. • 356

Agrostifl canina Linn. , 425 ft Benthami Hdgevo, 356

,1 Clarkei Hook.f. , • 426 ft ciliolata Hdgew.

.

356

„ divaricata Oriseh. . 426 t) debilis Hook. f. 357

„ inaequiglumis Qriseh. 426 ft densissima Wall. 356

„ micrantha Steud. . . 426 >» glanduligera JEdgew, . 356

Ainsliaea aptera DC. , s , 387 ft melandryoides Edgew,

.

• 356

„ pteropoda DC. • , 387 ft orbiculata Boyle 356
Ajuga lobata Don • . 407 ft polytrichoides Edgew. 856
Alangium begoniifolium {Eoxh.) BailU 378 Arisaema concinnam Schott * 423
Aletris nepalensis Hook. f. • 417 ft consanguineum Schott

.

423
Allium victorialis Linn. , • , 419 ft Griffithii Schott . . 422

„ Wallichii Kunth « , 419 ft Jacquemontii Bl. , 423
Alnus nepalensis Don • . 414 ft speciosum Mart. . 422
Anaphalis araneosa DC. 382 ft tortuosum Schott 423

„ contorta Hook, f , 882 ft utile Hook, f. 422

„ cuneifolia £oo/5r./. • 882 ft Wallichianum Hook.f. 422

ti nubigena DC. . 382' Aristolochia Roxburghiana Ktoizsch • 409

„ Royleana DCf , . 382 Artemisia Campbcllii H-fSfT, , 383

„ subumbellata C. B. Clarke . 382 parviflora Boxh. . 383

„ triplinervis C. B. Clarke 382 9* vulgaris Linn. 883
Androsace Chamaejasme Host, . 394 Anindinaria Falconer! Benth. 428

„ geraniifolia Watt . 394 99 racemosa Munro 428

„ Hookeriaiia Klatt , 394 Arundinella villosa Arn. 425

„ Poissonii Knuih . 304 Ascyrum filicaule Dyer , ^ . 357

Anemone demisea H. f. Sf T. • 343 Aspidium Atkinsoni C. B. Clarke . 430

„ Griffithii H.f. <Sf T. • 343 ft ilicifolium Don . • 430
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Aspidium lachenonse Nook. 430

„ Prescottianuw Wall . 430 C

Asplenium alternans Wall. . • 429 Calamagrostis emodensis Qtiseb, . 426

„ Duthie; Bedd ? . • 430
„ pllosula Hook.f. . . 426

„ Filix-foemina Bernk. . • 430
„ tripilifera Hook.f. 426

„ macrocarpum Hook. . 430 Calamintha uinbrosa Benth. 406

„ spinulosum Hook. Sf Baker. 430 Calautbe chloroleuoa 416
„ thelypteroides Michx.

.

. 430 Calathodes palinata H. f. 4* T. . 345

„ varians Hook. Sf Orev.^ • 429 Callitriche stagnalis Scop, . 372
Aster Heterocliaeta Be nth. • • 381

„ vcrna Linn. , 372

„ hiwialaicus C. B. Clarke • 381 Caltha palustris Linn. • 3^16

„ Stracheyi Hook.f. . . • 381
„ scaposa H.f.S^T. . 345

„ tricepbalus C. B. Clarke • • 381 Campanula argyrotriclia Wall. , , 390
Astragalus sikkimensis Benth. . 362

„ eolomta Wall. , , 390

„ stipulatus D. Don • 362 Canipanuniii'a inflata C. B. Clarke 389

„ xiphocarpus Benth. . • 362 Canarium sikkinieiisc King , 360
Avena aspora Munro . . • • 426 Capparis multiftora 27./. 4* T. , 353

Bavescens Linn. 426 Caragana crassicaulis B^nllu 362
subspicata Clairv. . . • 426 Cardamiue circaeoidcs H.f. 4' T. . 351

„ Griffithii 27./. 4* r. . , 3.51

B „ hirsuta Linn 351

„ impatieiH Linn. . 351

Baliospcnnnm corymbiferum Hook.f. • 412 „ inacrophylla WHld. . 351

Barbarea vulgaris J?r. . 351 „ trifoliolata H.f 4' T. , 351

Begonia Joseplii A. DC. • 374 Caiex atrata Linn. . 424

„ laciniata Roxb. . 374 „ cruciata Wahl. , , 4 24

,, inegaptora A. DC. . . 374 „ d.cora Boolt . . 424

Bfilschniiedia Gauunicana King . . 409 „ filiciua iVefj, . . , , 421

Berberis augulosa Wall. . • . 347
,, Buitima Boott . . , 425

„ conciuna Hook.f. . 347
. „ hannatostoma Nees * . 425

,, nmcrosepala. //ooA-. /. . 347
,, inanis Kunth . 4_5

„ uuibellftta Wall. . 347
,, Lelimanni Drej. , , 4 24

„ Wallicliiana DC. . . 347 „ munda Boott , • . 424

Betula utilis Don , . 413 „ notba Kunth . , , 424

Boehincria malabaiicK Wedd. . , 413 1 „ nubigena D. Don , . . 421

„ platyphylla Don . 413 „ obscuva Nfp.s . 421

Boeiininghauscnia alblflora Reichb. . 359 ,, rara Boott . 424

Bouibax inalabaricuni DC. . . 358 „ setosa Boott • • 425

Boschniackia hinmlaica H, f. 4* T. . 403
,, sp. .... 424

Biachyactis nienthodora Benth. . 331 Carpesium cernum Linn. . 382

Brassaiopsis alpina C. B. Clarke 378 Cassiope fastigiata D. Don . 391

Bridilia montana WHld . 411 „ selagiuoides H. f. 4" . 391

Jlrunella vulgaris Linn. . , , 407 Castanopsis Hystrix A. DC. . 414

Bryocarpum himalaicum H.f. 4* T. . 394 „ tribuloides A. DC. . • 414

BucKlaiidia populnea Br, . 372 Cathcartia lyrata Cummins 4* Brain 318

Bnddleia asiatica Lour. , . , 395 „ villosa fioaAr. /. * 348

„ Colvillei Hook.f. , , 395 Cautleya lutta . » . 417

„ macrostachya Benth. . , 395 „ robusta Baker. • . 417

Bulbophyllum odoratissimum Lindl. , 415 Cedrela microcarpa C. DC. • . 360

Bupleurum Candollei Wall. • 375 Cerastium vulgatum r«n». • . 35o

u falcatum Linn. . 375 Cbamabainia cuspidata Wight • 413

„ longicaule Wall, . . 376 Cheilauthes fariuosa Kaulf • 4.9
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Chirita Clarkci ZToo^. /, 404 Corydalis longipes' DC, , 349

„ macroph^'lla Wall, . 404 p meifolia Wall. . 350
'

,, pumila Don .... 404 „ Stracheyi Dathie . 350
Chrysanthemum Atkinsoni C, B, „ trifoliolata Branch, , 348

Clarke . . • . « 383 Corylus ferox Wail. . 411
Chryiospleuium aicernifolium Linn. 370 Cotoneaster acuminata I-indi. , , 367

„ carnosum H.f. 4" • 370 „ frigida Wall, , . 367

,, nepaleuse Don . 870 „ microphylla Wall. , , 367
Cinnamoraum obtusifolium IfPees, • 410 „ thymifolia Rort, _

.

3G7
Circaea alpina . 373 Cremanthodium Dccaisnei C. B. Clarke 383

„ lutetiana Linn. . , 373 „ pinratlfidum Benth, . 383

Circ30stcr agrestis Maxim, • 409 „ reniforme Benth. . 383

Clematis acuminata DC, , . . 342 .. Tbomsoni C. B. Clarke 383

„ Buchauiana DC, , , , 342 Crepis depressa R. f. 4 T. . 387

„ connata DC, • t . . 342 „ glomerata Dene. , . .387

„ montana Ram. . , • 342 Croton Tiglium Linn, , • . 411

„ smilacifolia Wall, , . 342 Cryptogramme crispa B. Br, 1 . 429

Clintonia alpina Knnih . • 419 Cucubalus bacciferus Linn, . 354

Cnicus eriophoroides Rook. f. • 386 Cuscuta reflexa Boxh, , , , 893

,, involucratus DC. , 386 Cyanantbus incanus R. f. 4 1. , . 389

Cobresia capillifolia (Dene.) C, B. „ lobatus Wall. . , . 389

Clarke .... 423 „ peduuculatus C. B. Clarke 389

Cobresia curticeps (C. B. Clarke) Cyanotis barbata Don . . • 420

Kukenth, . , 424 Cynanchum Vincetoxicum Bers. , . 396

Cobresia curvata {Boott) Kukenth, 424 Cynoglossum denticulatum A. DC. . 398

„ Hookeri C. B. Clarke . 424 „ furcatum Wall, . 398

„ nepalensis (i\reee) Kukenth. . 423 „ micranthum Desf, , • 398
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Cortia Hookeri C. B. Clarke 376 Dendrobium denudans Don , 415
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„ podocarpa C. B1 Clarke 404

„ pulchra C. B, Clarke . 404
F

Diplarclie pauciflora H. f. ^ T. . 391
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Draba alpina Linn* . . 851 „ uudata Stajf , . 427

Draba cbolsensis W. W. Smith .

’

, 352 „ vak'siaca Schleich .

.

. 427
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„ tibeticum C. B. Clarke « 398 » stylophora C. B. Clarke « 396
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„ ir.ulticaulis Wall. • • • 855

„ nigvescpns Edgew. • . 354

„ nutans Benth. , 355

Lycopodium ti^clago Linn. . • . 431
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„ globosa iT.y. 4' 2'.
. 316
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„ simplicifoiia Walp. . 248
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Moliosma Wallicliii Planch. 361
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Monotropa uuifiora Linn. . . 391
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Morina botonicoides Benth. . 183

„ polypbylla JCall. . . 3S1

Myriactis Walliebii Less. . . 381

Myvicaria gcrmauica Desv. • 357
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Nardostachys Jatamansi DC. , 380

Neillia rubiflora Don • • , 364

„ tbyrsiflora Don . 364

Nepeta lainiopsis Benth. . 406

Ncphrodluui Brnnoniannm Hook. , 430

„ Filix-Mas Bichd. . 430

„ Odoutoloma Hook
Baker 430

Notocha‘te hamosa Benth. . • 407
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Oenantbe Thonisoni C. B. Clarke . 876

Oleandra Walliebii Presl. • • . 430

Ouosma Einodi Wall. 398

Opbiopogon intermedins Don . . 418

„ Walli'chianus Hook. f. . 418

Ophiorrbiza laseieulata D^n 380

„ lianisiana llegne 380

„ Treutleri Rook. f. . 380

Oreb'S Clmsua Don . . 416

„ babeunriuidcs King Pantling 416

„ pubcrula King 4* Pantling . 16
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spathulata Beichb. f.
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Oreosolen Wattii 2/oo^. y. . • 403

Qxalis aectosella Linn. • 359

Oxygi-aphis polypotala H.J. 4* P- • 311

Oxyria digyna Htll . • • 4u9

Oxyspora paniculata DC. . • • 872

P

Paracaryum gloehidiatum Benth. . 398

Parietaria debilis Forst . . t 413
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Parnassia mysoreusis Heyne • . 370

„ uubicola Wall. . . 370

„ ovata Ledeh. . • , 370

„ pusilla Wall, . , . 870

„ tenella R.f. 4“ P. . 370

Parocliefcus communis Ham. « 363

Paroxygraphis sikkiioensis W. W.

Smith ..... . 844

Paspalum sanguinale Lav%h. . 425
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„ diversifolia D.C. , . 375 Polypodium argutum WalL . 438

„ Hookeri C. B. Clarke . 376 a cyrtolobum Sm. , . 431

i, tenera Benth. , , . 876 n ebenipes Hook. . . 431

„ trifoliata Wall. . . 375 n bimalayense Hook. . . 431

Pinguicula alpina Linn.
. 403 t>

lachnopus Wall. . 430

Piper nepalense Miq.
. 409 » Lebmanni Mett. . 431

Piptanthus nepalensis D. Don . 362 n lineare Thunb. . 431
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»>
peduucularia Hon . 365 „ lamellosa Sm. • 414

t>
pei’pusilloidcs W\ W, Smith . 366 „ semccarplfolia Sm. , • t 414
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sikkimensia Prarin , 865

Poterlum diandrum Wall. . • , •366 Ranunculus affinis Hr. • , 344
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99 Gambol iaua Walt . • * 392 ,> pulcbellus C. A. Meg , 343
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Pruuus acumiuata Wodl. 9 • 363 Rumex ucpalcusis S^reng. • 9 . 409



INDEX. IX

Page. Page.

s
1

Saxifrnga pluviarnm W. W. Smith 363
1

„ purpurascens H.f. 4* L. . 370

fialix calyculata Eoolc f. . 415 aagiuoidcs H. f. T. , . 868

„ Daltoniana Anderss. , , 414 Stella nnrea H. f. 4* T. . 369

„ crioitaohya Wall. , 415 Schima WalMcbii Choisg , . . 358

Lindloyana Wall. . . . 415 Schizandra elongata H.f. ^ T. . . 346
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Saxifraga aristulata H.f. ^ T. , . 368 99 Ligularia Hook f. , 385

,, brachypoda Lon . 369 PP Mortoni C. B. Clarke 385

„ Brunoniana Wall. . . 870 pP pachycarpus C. B. Clarke 386

„ coarctata W. W. Smith , 869 PP quiuquelobus H.f. 4* T. , 3S0

„ cordigera H. f.^T. • 368 99
retusus Wall. . 385

„ coryinbosa J£. /. 4’- T. . . 868 PP
Wallichii LG. 380

„ divei’sifolia Wall. , , 368 PP Yakla C. B. Clarke * 884

„ fimbriata Wall. , , , 369 Sisymbrium deltoidomn U. f. 4* T. 353

„ Gageana W. W. Smith 368 himalaicum H.f. 4* T. 353

„ bispidula <> 370 Skimmia Laurcola Hook f. 300

„ iinbricata R*)yle . 869 Smilacina oleracea H.f. 4* T. 418

„ iaconspie'ua W. Smith , 869 9P pallida Bogle
9 418

„ Jacquemontiana Lens, . 869 Smilax elegans Wall. . 418

„ Kingiana Engler Mss. • 368 Solatium nigrum Linn. . , 399

,, micrantba Edgew. , 368 Sonerila Kurzii ’C. B. Clarks 372

„ odontopbylla H.f. 4* T. , 367 Spircea Aruncus Linn,
9 364

„ pallida Wall. 368 PP
bella Sime

9 36-4

9 ,
palpebiufca E. f. ^ T. , . ' 368 PP

micrantha Mookf. • 364
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Stellaria decnmbens Edgew. . . 354 Trichosanthes Wallichiana Wight . 373

,, depauperata Edgew. . 355 Trigonotis.microcarpa Benth.
. 398

„ lanata Hook f. . • 3o5 „ rotuiidiiolia Benth. . 398

,, longissima Wall. . , 355 Triosteum birsutum Wall. . , . 879
„ saxatilis ffam, . . 355 Triplostegia glandulifera Wall. . . 381

„ sikkimensis Hook f. . . 855 Tripogon filiform is Sees . 427

>j ®P* .... . 355 Trollius pumilus Don
. 345

„ subumbellata Edgeto. . 355 Turpinia pomifera DO. , , . 361

„ uliginosa Linn. • • . 355

Stipa mongolica Tr^cz. . , . 425 u
„ Orthoraphium Steud. . . . 425

StroptoUrion volubile Edgew. . . 420 Utricularia brachiata Oliver
. 403

Streptopus simplex jDo/» . . . 418 „ furceliata Oliver
. 403

Strobilanthes divaricatus T. And,

.

. 405 „ minor Linn ?
. 403

„ Wallicbii Nees . 405 ,, multicaulis Oliver . 403

Swertia Burkillian« W. W. Smith . 397 „ orbiculata Wall.
. . 403

,, cuneata Wall. . . . 397

„ dilatafca C. B. Clarke . . 397 V
„ Hookeri C. B. Clarke • . 397

„ Kingii Rook.f. , 397 '^accinium Dunahanum Wight . . 390

„ multicaulis Don . 397 „ nummularia H.f. 4" Tr . 393

„ racemosa Wa/l. . 897 „ retusum Hook. f. . 390

„ ramosa W. W. Smith , . 397 ,> serratum Wiaht . . 390

Symplocos floribunda Wall. , . 394 Valeriana Hardwickii Wall. . 381

„ pyrifolia Wall. . . 394 Verbena officinalis Linn. . 400

„ ramosissima Wall. . 394 Veronica cana Wall. . . 400

„ capitata Benth. . 400

„ himalensis Don . 400

T Viburnum cordifolium Wall. . 379
1

„ eiubescens Wall. . 379
Talauma Hodgsoni JT./. ^ T. . 346 ,, stellulatum Wall. . 379
Taraxacum officinale Wigg. , . 387 Vicatia millefolia C. B. Clarke . . 374
Thalictrum alpinum L. • » . 342 Viola biflora Linn.

. 354

„ Chelidonii DC. . 342 ,, Hookeri Thoms. , . 354

,, elegans Wall. . . 342 Vitis capreslafca Don
. 361

>, foliolosum DC. • . 343 Vittaria iineata jS'io. . . 431

„ jjavanicum Bl. . 342

„ virgafeum H.f. T. . 342

Thlaspi cochlearioides H. f. T. . 353
W

Thunbergia lutea Linn.f. . . 404 Warea tonglensis C. B. Clarke . . 373
Tiarella polyphylla Don • . 370 Wightia gigantea Wall. . 899
Tipularia Josephi Beichb. f. . 415 Woodsiaelongata JTooyi?.

. 428
Toddalia aculeata Pers. . 860

,, lanosa Hook. Sf Baker . . 428
Tofieldia hiipalaica Baker . . 419 Woodwardia radicans Sm. . 429
Trachjdiam affine W. W. Smith . 374

„ novemjugum C. B. Clarke 874

„ obtusiusculum C. B.

Clarke • . 375 Zanthoxylon acanthopodium DC. . 859
Trevesia palmata Vis,

. 377 „ oxypbyllum Edgew. . 859
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A
Alangium begoniifoliupi {Roxb.) Baill.. 378

Abies Webbiana Lindl. 2.^)5, 428 Albizzia lucida Benth. . 107

Abroma augu^ta Linn. 100, 181 Aletris nei)aloiisis i/ooA*./. 24G, 417
Abrns precatorius Linn. . 105 ,, sikkiinensis Hook.f. . 246
Abrus pulchollua Wall. . 105 Allardia glabra Dene. . 208
Acacia concinna DC. . 107 Allium Gageaniim W. W. Smith . 247

,, ponnata Willd. . 107 Allium macranthum Baker . 248
Acer Campbellii Hk. /. cfc T. 184, 361 yy sikkimense Baker . 247

„ cauclatttm WaU. . 361 . 248

„ Hookcri Miq. , . 183 ,, victorialis Linn. 419, 247

„ laevigatum Wall. . 361 yy Wallichii Kunth 419, 247

,, oblongum WaU. 103, 361 Alnus nepalonSis Don . 132,

!

240, 414

„ Papilio King . 184 Alpinia ? .... . 133

„ pectinatum Wall. 184, 361 Alsophila sp. . . 139

„ stachyophyllum Hiern. . 184 Alternanthera sossilia R.Br. . 128

„ villoRum Wall. . 184 Alysicarpus rugosus DC. . 105
Achyranthca aapera Linn. . . 127 Amarantus paniculatua Linn. . 234
Aconitum heterophylloides Stapf 346 • yy spinosus Linn. . 127

„ Hookeri Siapf . 170 Ammannia rotiindifolia Ham. . 109

ty laciniattim Stapf 170, 346 Amorphophallus sp. . . 1.35

,» luridum Uk. f. <jb T. 170, 345 Anaectochilus puinilua King dr Panil. 243
yy palniatum D. Don . 345 AnaphalLs adnata DC. . 115

„ spicatum Stapj . 170, 346 „ araneosa DC. . 115, 207, 382
Acroatichum tricuspo Hook. . 258 „ brevifolia DC. . . 284
Actinidia callosa Lindl. . 181 yy cinnaraomea C. B. Clarke . 115

„ strigosa H. f. d' T. . 358 „ contorta Hook.f. 115, 382
Actinodaphne sikkimonsis Meif»sn. . 410 y, cuneifolia Hook. f. . 382
Adonocaulon bicolor Hook. 208, 383 Aoaphalls IHeeboldii 11'. W. Smith . 284
Adenostemma viscosum Format . 114 Anaphalis neelgerriana DC. . 284
Atlhatoda vasica Hces . 124 yy nubigena DC. . 207, 382
Adiantum Capillus-Veneris Linn. . 139 yy Royleana DC. . 207, 382

y, caudatum Linn. . 1.39 yy subumbellata C. B. Clarke 382
yy pedatum Linn.

.

. 256 ,, Thwaitesii Clarke . 284
Adina oordifolia Hook. f. . . Ill Anaphalis travanc^rica W. W. Smith 284
Adonis sp. . . . . 168 Anaphalis triplinervis C. B. Clarke . 115
Aochmanthora Wallichii tfees . 124 207, 382
Aeginetia indica Roxh. . 123 yy xylorhiza SehvUtz-Bip. . 207
Aerides cylindricum Lindl. . 271 Andrachne cordifolia Muell-Arg. . 130
Aerides Greenii ir. IF. Smith . 271 Andropogon acicularis WiUd. . 138
Aeschynanthus bracteata Wall.^ . 404 „ assimilis Steud. . 138
Agave Vera-Cniz MiU. . 133 yy contortus Linn. . 138

yy Wlghtii Drummond tk Prain . 134 y, ? distans Nees . 138
Ageratum conyzoides Linn. . 114 yy fascicularis Roxb. . 1.38

Agrimonia Eupatorium Linn. . 190 y, intermedius Willd. . 138
Agropyron longe-aristatum Boiss. . 254 yy mclanocarpus Elliott. . 138
Agrostis canina Lina. . 425 Androsace Chamaejasme Host. . 220, 394

„ Clarkei Hook. f. . . 426 yy gcraniifolia Watt 220, 394
yy divaricata Griteb. . 426 yy Hookeriana Klatt 220, 394
yy inaequiglumie Criseb. 253, 426 yy Lehmannii Duby . 22a
yy micrantha Steud. . 426 „ Poissonii Kunth 220, 394
yy myriantha Hook. f. . 253 yy saxifragaefolia Bunge . . 1x8

Ainsliaea aptera DC. 116, 387 ,, Selago Hk. j. d: T. 220
yy pteropoda DC. . 116, 387 yy strigillosa Branch. 220

Ajuga lobata Don . 407 Anemone demissa lik. j. d* T. 167. 343
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Anemone Griffithil H. f. & T. . , 343 Artemisia Campbellii Hk. f. 4b T. 208, 383
y, obtusiioba Don 167, 343 „ Moorcroftiana WalL^^ . . 208
fi polyanthes Don 168, 343 „ parviflora Roxb. 116, 208, 383

„ rivularis Ham. . 167, 343 * salsoloidee Willd. 208
y, rupestris Wall. . . 343 i, etricta Edgew..i* . . 208

f, rupicola Camb. . . 343 „ vulgaris Amn. . 116, 208, 383

« 8P 97,168 Arundina bambusifolia Lindl. . 133

„ trullifolia Hk. /. & T. 167, 343 Arundinaria Falconer! . . 428

„ vitifolia Ham. . 167, 343 „ racemosa Munro , . 428
Anisadenia saxatilis Wall. . . 368 „ sp. . . . . 139
Anisomeles ovata R. Br. . 126 Anandinella brasiliensis Raddi , . 137
Anogeissus latifolia Wall. . . 109 „ villosa Am. . . 425
An Otis ingyata WaU. . 204 Asarum himalaicum Hk. d: T. 271
Antennaria muscoides Hk. f, 4s T. 207 var. bliiitanica W. W. Smith
Anthistiria gigantea Cav. . . 138 Ascyrum filicaule Dyer 357

„ Hookeri Qriseb. . 425 Asparagus racemosus Roxb. . 134

„ imberbis Retz. var. Roylei 138 Aspidium Atkinsoni C. B. Clarke . 430
Hook, /. „ ilicifolium Pon 256, 430

Anthocephalus Cadamba Miq. . . Ill tt lachenense Hook. 256, 430
Antidcsma acuminatum Wall. . 239 tt !]^escottianum Wall. . . 430

,, diandrum Roth. . 130 Asplenium alternans Wall. . 429
Aphyllorehis W. W. Smith 243 ft Duthiei Bedd.? . 430
Arabis glandulosa Kar. tS? Kir. . . 174 ft Filix-foemina Bernh. . 430
Aralia armata Seem. . 377 ft macrocarpum Hook. . . 430

„ bipinnatifida C. B. Clarke . 377 ft spinulosum Hook 4c Baker 430

„ cachemirica Dene. . 202, 377 „ thelypteroides Michx. . 430

„ cissifolia Oriff. 202, 377
ft varians Hook. 4c Grev.f . 429

., Pseudo-ginseng Benth. 202, 377'

201, 376
Aster diplqstephioides Benth. . 206

Archangelica officinalis Hoffm. . ft Heterochaeta Benth. . 381

Ardisia humilis Vahl 119, 221 ft himalaicus C. B. Clarke . . 381

Aren&fia Bailouriana W. W. Smith. . 366 ft sikkimensis Hk. f. 4s T. . . 206
Arenaria Benthami Edgew. . 356 „ Stracbeyi Hook, f. . . 381

„ cerastiiformis Williams . 180 ft tricephalus C. B. Clarke . . 381

„ ciliolata Edgew. . 179, 356 Astilbe rividaris Ham. 108, 191

„ debilis Hook. f. , 180, 357 Astragalus chlorostachys Lindl. . 186

„ densissima Wall. 179, 366 f, confertus Benth.? . 185

„ glanduligera Edgew. . 179, 356 „ floridus Benth. . 186

„ Littledalei Hemsl. 180, 260 ft lessertioides Benth. . . 185

„ melandryoides Edgew. . 180, 366 ft pycnorhizus Wall. . 186

„ monticola Edgew. . 179 ft sikkimensis Benth. 186, 362

„ musciformis Wall. . 179 »> sp- ... . 186

,, orbiculata Boyle 179, 356 „ sp. . . t . 185

„ polytrichoides Edgew. 179, 355 „ stipulatus D. Don 186, 362

„ pulvinata Edgew. . 179 ,f strictus Grab. . . 186

ft ? serpyllifolia Linn. . 99 „ xipbocarpus Benth. . 186, 362

tt Stracbeyi Edgew. . 180 Astragalus Zemuensis W. W. Smith . 185

Arenaria thsngoensls W. W. Smith 180, 260 Asystasia macrocarpa Nees . 124

Argemone mexicana Linn. . 98 Athyrium fimbriatum Wall. . 256

Argostemma verticillatum Wall. . 204 tt thelypteroides Michx. . 256

Argyreia Hookeri C. B. Clarke . 121 Avena aspera Munro 253, 426

Arisaema concinnum Schott 250, 423 tt flavescens Linn. 253, 426

„ consanguineum Schott

ft Griffithii Schott

,f
Jacquemontii Bl.

250, 423
422

260, 423

ft subspicata Ctairv. , 253, 426

ft
nepenthoides Mari.

ft sp- . • • •

. -250

. 135
B

„ speciosum Mart.
^

. 422 Balanophora involucrata Hook. f. . 238

ft tortuosum Schott 250, 423 Baliospermum corymbiferum Hook. f. 239,

„ utile Hook. f.
. 422 412

Wallichianum Hook. f. . 422 Bambusa ? . . . . . 139

Aristolocliia Roxburghiana Klotzsch. . 409 Barbarea vulgaris Br. . 361

,, saccata Wall. . 237 Barleria cristata Linn. . 124

Artemisia biennis Willd. . . 208 Baubinia malabarica Roxb. . 106
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Bauhinia purpurea Linn. . , , 106
EeaumoDtia Breyitoba , . « 278

MacGregor ei Smith
Beaumontia khasiana Hook, /. . , 278
Begonia gigantea WaU. . , .110

„ Josephi D(7. , . 199, 374

„ laciniata Roxb. . . 110, 374

„ megaptera A. DC. . . 374

„ rubro-venia Hook. . .199
Beileohmiodia Qammieana King . 409
Berboris angulosa WaU. . . 171, 347

„ aristata DC. . . 98,171

„ aeiatka Roj^. ... 98

„ coneinna Hk. f. . , 171, 347

,, macrosepala Dooifc. /. . 171,347

„ nepaiensis . 97,171

„ umbellata WaU. . . 171, 347

„ Wallichiana DC. . . 171,347
Berchemia floribunda WaU. . .183

„ lineata DC. . . . 183
Betula utilis Don . . . 240, 413
Bidens pilosa Linn. . . « .115
Blumea obovata DC. . . .114

procera DC. . . .114
Boehmeria malabarica Wedd. . . 413

,, platyphylla Don . . 413

„ platyphylla Don var. ma- 131

crostachya Wedd.

„ polyatachya Wedd. . . 240
„ rugulosa Wedd. . . 131

Bosnoinghausenia al biflora Reichb. 101, 359
B cerhaavia repens Z,? 7m. . . . 127
Bombax malabaricuin DC. . 100,358
Boschniackia hiraalaica Hk. /. & T. 230, 403
Bothrioeperraum tenellum Fisch. do 121

Mey.
Botrychium Lunaria Sw. .

„ virginianum Sw.
Bracbyactis menthodora Bentk.

Brachystemma calycinum Don .

Brassaiopsis alpina C. B. Clarke 202

„ hispida Seem.
Braya rosea Bunge ....

„ tibetica Hk. f. do T.
Breynia patens Benik.

Bridelia montana Willd.

„ retusa Spreng.
Brunella vulgaris Linn. . . 233,

Bryocarpum himalaicum Hook. f. dk T.

Bryonia laciniosa Linn. . . .

Bryophyllum calycinum Saliab. .

Bucklandia populnea Br. .

Buddleia asiatica Lowr^

„ Ck)lvillei Hook. f.

„ macrostachya BerUh. . 120,

Bnaiielft tiHtiea w] W. Smith
*

!

Bulbophyllum afi&ne Lindl.

258
258
206,

381
99

,
378
203
176
176
130
411
130
407
220

,

394
110
108
372
120,

395
222 ,

395
222 ,

395
120
270
242

Bulbophyllum odoratiasimum Lindl. „ 415
Bulbostylis capillaris Kurdh . 261
Bupleurum C^tndollii WaU. 200, 375

,, falcatum Linn. . 375
„ longicaule Wall. 200, 375

Butea irondosa RoU>. . 105

Caetus chinensis Roxb. 296, 297,.

307
„ coccineUijer Steud. 295
,, cochinelifem Linn. . 304
„ Ficus-if^ica Linn. 289, 290,

296, 302

„ Ficus-indica Roxb. . 297
„ indicus Roxb. 296, 297,

306
„ opuntia Guss. 289, 296
„ Tuna Linn. 290 299, 302, 311

„ Tuna-elaiior Roxb. 296, 298
„ Tuna~major Ro.xb. 296, 298,

305
Caesulia axillaris Roxb. . 115
Calamagrostis emodensis Griseh. 263, 426

,, pilosula Hook. /. . . 426
„ tripilifera Hook f. 426

Calamintha longicaulis Benlh 126

„ umbrosa BerUh. 126 232,
406

Calanthe alismaefolia Lindl. . 243
„ alpina Hook. f. . . 243
„ chloroleuca Lindl. . 416

Calatjhodes palmata Hk. j. do T. . 201, 345
Callianthemum cachemirianum Camb. 168
Caliicarpa macrophylla VafU . 125
Callitriche stagnaiis Scop. 98, 372

„ verna Linn. 198, 372
Calorhabdos Brunoniana BerUh.. . 270
Calotropis procera R. Br. . . 119
Caitha paluatris Linn. 169, 345

„ scaposa Hk. j. do T. 169, 345
Camellia theifera Griffith . . 100
Campanula argyrotricha WaU. . . 390

,, aristata WaU. . 214
„ colorata Wail. 117, 213,

390
„ modeeta Hk. f. tfc T. . 214
,, syivatica WaU. . 117

Campanumaea inflata C. B. Clarke 117, 389
Cauarium sikkimense King . 360
Canscora decussata Roem. dk Sch. . 120
Capparis multiflora H. f. dk T. . . 353
Capsella Bursa-pastoris Moench. . 176

„ Thomsoni Hook. f. . 176
Caragana crassicaulis Benth. 185, 362
Cardamine circaeoides H. f. dk T, 174, 351

„ Grilhthii H. f. dk T. . . 351

„ birsiita Linn. 98, 174, 351

„ impatiens Linn. . 351

,, macrophylla Willd. . 174 351

„ trifoliolata H. /. do T. 351
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Carex alpina Sw.

„ atrata Linn.

„ cruciata WaM
,f cruenta Nees ,

„ decora Boott

,, filicina Nees
finitima Boott

„ haematostoma Nees

„ hymenolepis Nees

„ inanis Kunth .

Lehmanni Drej.

„ linearis Boott

„ longipes Don
„ Moorcroftii Falc.

ft munda Boott

ft notha Kunth
ft nubigena D. Don
ft obscura Nees

ft pulchra Boott

ft rara Boott

ft setosa Boott

»> sp.

„ sp.

ft sp. •

„ ustulata WaM
Carpesium abrotanoides Linn,

tt cernuum Linn.

Carpinus viminea Wall.

Casearia sp.

„ sp.

Cassia Fistula Linn. .

,, laevigata Willd.

ft mimosoides Linn,

ft oceidentalis Linn,

ft Sophera Linn,

tt Tora Linn.

Cassiope fastigiata D. Don
tt selaginoides H. f. & T.

Castanopsis Hystrix; A . DC.

tt indica .4. DC*.

.

„ tribuloides A. DC.
Catabrosa sikkimensis Stayf

Cathcartia lyrata Cummins ds Prat

tt villosa Hook. f. .

Caucalis Anthriscus Scop. .

Cautleya lutea Boyle

,f
robuata Baker

Cedrela microcarpa C. DC.
tt Toona Roxh.

Celastrua paniculata Willd.

t, stylosa Wall.

Celtis australis Linn.

.

Cerastium glomeratum ThuiU.

^ triviale Link

tt vulgatum Linn.

Ceratophylluni demersum Linn.

Ceratopteris thaliatroides Linn.

Ceratostylis teres Reichh. f.

Cereus pterogonus Lemaire

Ceropegia Hookeri Clarke

t, macrantha Wight

t pubescens Wall.
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. 424

. 424

. 252

. 424
136, 424

252, 425
. 425
. 136

252, 425

252, 424
. 251

, 251

. 252

252, 424
. 424

251, 424
252, 424

. 251

. 424

. 425

. 424

. 252

. 252

. 252
. 207

207, 382
. 132

. 199

. 260

. 106

. 106

. 106

. 106

. 106
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214, 391

214, 391

. 414

. 132

. 414

. 254
n 172,348
172, 348

. 202
245, 417

. 417

. 360

. 102

. 102

. 183

. 130

. 98

. 98
178, 355

. 132

. 139
242

287, 294,

315, 318
. 222
. 222
. 222

Page.

Chaerophyllum villosum Wall, ? .

Chamabainia cuspidata Wight
Chasalia curviflora Thw.
Cheilanthee farinosa Kaulf. . 139,

Chenopodmm album Linn.

tt ambrosioides Linn,

„ Botrys Linn. .

Chirita Clarkei Hook. /. . . .

„ macrophylla Wall..

„ pumila Don
Chloris incompleta Roth.

Chlorophytum undulatum WaU.
Chrysanthellum indicum DC.
Chrysanthemum Atkinsoni C. B. Clarke

Chrysosplenitim alternifolium Linn. .

ft cam^sum dk. f. <b T.

tt nepalense Don , 195,

Chuppattu Mulli . ...
Cimicifuga foetida Linn.
Cinnamomum obtusifolium Nees
Cipadessa fruiicosa Blume
Circaea alpina Linn. . . . 199,

„ lutetiana Linn. . . 199,

Circaeaster agrestis Maxim.
Cirrhopetalum caudatum King db Pantl.

„ parvulum Hook. f.

Cissampelos Pareira Linn.
Clausena pentaphylla DC.
Cleisostoma gemmatum King da Pantl.

Clematis acuminata DC.
„ Buchananiana DC. • 97,

„ connata DC.
ft Gouriana Roxh. ,

ft grewiaeflora DC. .

ft montana Ham. . .166,
„ smilacifolia Wall..

Clematis Zemuensis W. W. Smith
Clerodendron infortunatum Gaertn. .

„ serratum Spreng. .

tt siphonanthus R. Br.

Cleyera ochnacea DC.
Clintonia alpina Kunth . . 248,

Cnicus argyracanthus DC.
ft eriophorcudes Hook. f.

ft involucratus DC. .

„ Wallichii DC, . .

„ Wallichii DC. var. nepalensia

Hook. f.

Cobresia capdlifolia (2>cn«.) C. B.

Clarke

ft curticeps ((7. B. Clarke)

Kukenth.

ff curvata {Boott) Kukenth. .

ft Hookeri C. B. Clarke .

ft nepalensis {Nees) Kukenth.

ft schoenoides {C. A. Mey.)ieud.

t teticulmis Boeck, .

201
413
205
256,
429
234
128
235
231,
404
404
404
138
247
116
383
195,

370
196,

370
370
295
170
410
102
373
373
409
242
242
97
102
243
342
166,

342
342
97
97
342
342
166
125
125
125

.
99

419
116
210
386
386
210
116

423

424

424
424
423
423
424
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424

176,

Cobrosia uncinoidei {Boott) C. B.
Clarke

Cocculus villosuB DC.
Cochicaria scapiflora Hk. f d; T.

,, serpens IF. W. Smith .

Cochicaria ? serpens IF. IF. Smith .

Codonopsis affinis Hk. f. de T. .

Benthami Hk. f. <fc T. 213,

Codonopsis dicentrifolia (Clarke)

IF. IF. Smith
CodoBopsis foetens Hk. f. ds T. 213, 388

„ Bubsimplex Hk. f. di T.. 213,

388

97
3.52

352
175
213
388
388

„ thalictrifolia WaU.
Coclogyne Hookeriana Lindl.

Coix Lachryma-.Tohi Linn.

Colebrookia oppositifolia Smith
Coleus barbatus Be.nth.

Colocasia Antiquorum Schott var
Engler

Colquhounia Coccinea Wall.
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,, falcifer Hook. f. 18, 23, 182 lucida Heyne . 42, 47
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florulenta Hook f. 25, 32 yy Mannii C. B, Clarke . 27, 33
formosa Hook. f. 28, 33 yy Marianae Reich, f. 27, 33
fruticosa DC. . .43, 48 yy Maaoni Hook. /. 29, 34
Gamblei Hook. /. 15, 20 yy micranthemum Edgew. 9
Gammiei Hook. /. 16, 21 yy micromeris Hook. f. . 26, 32
Gardneriana Wight . 41, 46

yy microsciadia Hook. f. 16,21
glandulifera Arn, . 52 yy minim iflora Hook. f. . 16, 21

glandulifera Royle . 7 yy mirabilis Hook. f. 54, 55
glanduligera Lindl. 7 yy miahmiensis Hook. f. 12, 19

glauca Hk. f. <Sa T. . 7, 10 yy modeata Wight 39, 45

yy Gough ii Wighi 43, 48 yy Mokimi Hook. f. 26, 32
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yy grandis Heyne . 43, 48, 55 yy Munronii Wight 42, 47

yy Griffithii Hk. f, db T. 54, 55 yy mysorenaia Roth 42, 47
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yy Lawsoni Hook. /. 39, 45 yy phoenioea Bedd. 44, 49
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yy leptocarpa Hook, f 17, 22
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99 uncipetala C. jB. C/ori-e 18,22

1 ,, Wallicbiana H. f. & T. . 428
99 urticifolia Wall. . 15, 20 ' JuBsiaea repena Linn. . no
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,, roseum Wall. 248, 419
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Lindenbergia grandiflora Benth. . . 122
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. 243
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Lobelia erecta H. f. ds T. . . 388
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Lorantbus elatus Edgew. . . 238

„ longiflorus . 129

„ odoratus IFaW. . 129
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„ tatarica Jacq.

Pages,

, 133
.133

182, 359
. 501

. 1 69
. 344

%Cy, 409
109, 372

. 186

. 186

. 186

cyiindrica DC.
decamana Haw.

DiUouii Haw,

305
290,

311,

elatior MiU. 287,

296,

301,

309,

319.

288, 289,

292, 297.

287 , 288, 290,

292, 294, 296.

299, 300, 302,

303, 306, 307,

309, 311,

315, 318,
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„ prostraturn Lamk. . .137

Paracaryum glochidiatum Benth. 225, 398
P»rs|iic^kea BurkiU . . . 223
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Osbeckia cbinensis Linn. . . 109 99 integrifolia Hook. /. . . 229
Osbeckia nepalensis Hook.. . 109 99 lachnoglossa Hook.

f. 230, 402
Osmunda Ciaytoniana Dm«. . 2.58

99 longifloi^, Ruddph. . 228, 400
Osyris arborea WaU. . 129 aac^alautba Don^ 22^. 40 a
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Pedicularis naicrocftlyx Foot. /. .

„ mollig W<^U.

„ nepelensis PfCi’w

„ odontophora Pmin .

,, (Ederi Vafil

„ Pantlingii Praia

„ polygaloides Hook. f.

i, porrecta W(M.

,, Eegeli&aa Prain

„ rhinanthoid^ Schrenk.

„ Roylei Maxim.

„ Bchizorhyncha Prain

,, Bcbizorhyncha Prain ?

Pedieularls sikklEiitiislg BoncUi .

Pedicularis siphouautha Don
„ sp. ...
„ trichoglossa Hook. f.

„ Wallichii Bunge ,

Pentapanax I>caohenauItii Seem .

Pentapterygium serpens Klotsch.

PenUp^yglnra sikkimeose W W
Smith

Pepcromia Heyne^ana Miq.

,, reflexa Dieit.

Peracarpa caniosa Hk. j. de T.
Peranema cyatheoides Don
Peristrophe bicalyculata Neea
Philadelphua coromarius Linn
Phleum alpinutn Linn.
Phlomis bracteosa Royle .

Fhlomis macrophylla WaU.
„ rotata J^nlh.

„ setigera Falc.

Phcenix hnmilia Eoyle

„ sylveatris J^xb. .

Photinia integrifolia Lindl.

Phragmitea Karka Trin.

Phyllanthaa Emblica Linn.

„ parvifoliuB Ham.
„ urinaria Linn.

Phyllobaea sinensis (direr.

Phytolacca acinosa Roxh, .

Picoa morludoidea Rehder.
Picris hieracioides Linn.

Picrorhiza Kurrooa Benih.

Pieria formosa D. Don
ovalifolia D. Don

„ villoea Hook f.

Pilea anisophyila Wedd.
approximate Clarke

Bcripta Wedd. .

„ sp. ...
,, Symmeria Wedd.

temifolia Wedd.

,, umbroea Wedd.
Fiinpineila acroneraiefoiia Clarke

„ beiia Clarke
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. 229

. 230
229, 401

. 402

. 230

229, 402

, 403
. 229.

401

. 402

. 228

. 230,

403
. 230
. 402
. 401

228, 400
. 229
. 230,

402
229, 402
202, 377

. 268,
390

. 268

. 237

. 128

. 389

. 429

. 124

196, 371

. 253

. 407

233, 407

. 233

. 407

. 135

. 135

. 367

. 138

. 130

. 130

. 130

. 278

. 235

. 255
117, 212

. 228,

400
215, 391

. 118,

215, 391

215, 131

. 239

. 412

. 412
. 240
. 412
. 412
. 240
. 375
. 200

Pimpineila diveiBifoiia DC.

„ Hookeri Clarke

PimpioeSift radi&tsi W. W. Smith.
Pimpineila tenera Benth. .

„ trifoliate Wail
Pinguicula alpina Linn.
Pinus longifolia Roxb,
Piper nepalense Miq.
Piptanthus nepalensis D. Don
Pittosporura tioribuudum 1^. A.
Piantago major Linn,

„ tibetica Ilk, f. €& T.
127,

Plectranthus Gerardianus Benth.

„ macranthus Hook. j.

„ repens Wall,

„ scrophularioides Wall.

„ BtriatuB Benih.

„ tcmifolius Don
Pleurogyn© Lloydioides Burkill

„ sikkimensis Burkill

„ sp.

Pleurospermum apiolena Clarke

„ Benthami Clarke f .

„ dentatnm Benth. 201,

„ Hookeri Clarke 201
,, sikkimense Clarke

Plumbago zeylanica Linn.
Poa attenuate Trin. , . ,

„ flexuosa Wahlb.

„ Gammieana Hook. f. K
„ himalayana Nees
„ khasiana Stapf .

„ nemoralis Linn.

„ pseudo-pratensis Hook. /.

,. sp. ....
Podocarpus neriifolia Don .

Podophyllum Emodi Wall.

Pogonathcrum polystachyum Kunih.
Pogoatemon glaber Benih.

y, sp.

Pollinia argentea Trin.

,, artieulata Trin. .

Polycarpon LoeOingise Bih. d? Hook, f
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no, 201,
375

200, 266,

375
. 260

201, 2(K),

375
375

231, 403
i.39, 255
128, 409
184 ,

362
. 354

234
234
407
125
400
406
232,
406
125
125
224
397
224
201 ,

376
376
376
376
376
118
254

254, 427
427
427
427
427

254, 427
427

224,

Polygdla arillata Ham.

„ leptalea DC.
„ sibirica Linn.

Polygonatum cirrifolium Royie

„ Hookeri Baker
„ verticillatum

Polygonum affiine Don
„ alatum Ham. .

„ amplexicaule Don .

„ ariiolium Linn.

,, barbatum Linn.

„ oampanulatum Hook. /

98,

255
171

137
125
125
137
137

99
177,

354
. 98
. 354

246, 418
246, 418
246, 418

. 235

. 408

. 408

. 236
, 128

236,

408
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Polygonum capitatum<Ham, . 128

ff chinense Linn. . 128

P9 delicatulum Meitsan. 235, 407

Pf Emodi Meissn. . 235

PP filicaule Wall. 236, 408
flaceinum Meisan. . 128, 408

Pf glabrum Willd. . 128

PP Hookeri Meissn. , . 236

PP Hydropiper Linn. . , 128

PP islandicimi Hook. f. . 235

PP microcephalura Don . 236

PP mite schrank. . 128

PP molle Don 236, 408

$P nummularifolium Meissn. 236
408

9P perpusillum Hook. f. 235, 408

PP polystachyum Wall, 236, 408

PP runcinatum Ham. . 236, 408

PP sibiricum Laxm. . 237

PP sinuatura Royle . 405

PP spheerostachyum Meissn. 238,
408

PP tomentoBum Willd. . . 128

PP tortuosum Don . 236

Pf vacciniifolium Wall. 235, 408

PP viviparum Linn. 235, 408

Polypodium argutum Wall. . 431

PP coronans Wall. . 139

PP cjrrtolobum Sm. . 431

PP ebenipes Hook. 257, 431

PP himalayense Hook. . . 431

PP lachnopus Wall. . 430

PP Lehmanni Melt. . 431

PP lineare Thunh, 257, 431

pf malacodon Hook. 257, 431

pf membranaceum Don . 431

ff microrhizoma Clarke . 431

ff rostratum Hook. . 257

Pf
simplex Sw. . . 140

ff sp. ... . 140

PolvTstichum Prescottianum (l^aW.) . 257
Pongamia glabra Vent. . 106

Populus ciUata Wall. . 241

Porema paniculata Eoxb. . . 121

„ racemosa Roxb. . 227

Potamogeton crispus Linn. . 136

PP
javanicus Hassk.? . 250

PP
oblongus Viv. . 136

Potentilla albifoUa Wall. 189, 365

Pf ambigua Camb. 189, 365

PP
argyrophylla Wall. . . 190’

PP
corian^folia Don . 366

PP eriocarpa Wall. 189, 365

Pf fruticosa Linn. 189, 365

PP fulgens Wall. . 107, 189, 365

ff Griffithii Hook. f. 189, 365

fP
Leschenaultiana Ser.

.

. 189

PP leuconota Don 190, 366

PP microphylla Don 190, 366

fP Mooniana Wight 189, 365

PP nivea Linn. . 190

PP peduneularig Don 189, 366

Paa^r

Poteatillft perpnsUloides W. W. . 188, 365
Smith

Potentilla purpurea Royh 189. 365
„ sericea Linn. var. eompacta. 190
„ Sibbaldi Haller,

f. 188, 36&
„ sikkimensis Praia . 365

Poterium diandrum 191, 366
„ filiforme Hook. f. 191, 366

Peuzolzia viminea Wedd. . 240, 413
Pratia begonifolia Lindl, . . 117
Premna intem^pta Wall. . . 406
Primula atrodeotata W. W. Smitht . 217
Primula bellidifolia King . 217

PP capitata Hook. . 217,

^2
Primula Caveana W. W. Smith . . 210
Primula concinna Watt . 217

PP denticulata Wall.. • . . 217

Pf Dickieana Watt . . 219
elongata Watt 218, 392

PP Elwesiana King . . 393
Pf erosa Wall. . 392

Primula flagellarU W. W, Smith . 219
Primula Gambeliana Watt . 392

PP geraniifolia Hook. f.
. 392

PP glabra Klatt 217, 392

yp Hookeri Watt . 210
PP involucrata Wall. 218, 392

Primula .lenarduui W. W. Smith . 269
Primula Kingii Watt . 393

PP minutissima Jacq. . 393
PP muscoides Hook. f. 220, 393

rp nivalis Pall. 218, 393

99 obconica Hance . . 27a
obtusifolia Royle 218, 392

PP odontocalyx {Franch.) Pax . 268

PP petiolaries Wall. . 219, 393

PP pulchra Watt . 392

fP pusilla Wall. 219, 393

PP reticulata Wall. , 217, 392

PP sapphirina Hk.
f. & T. . 219, 393

ff sikkimensis Hook. f. 218, 393

PP soldanelloides Watt . 393

PP sp . 220

PP Stuartii Wall. . '39.3

PP tenuiloba {Hook, f.) Pax 220, 393

PP tibetica Watt . 218

PP uniflora Klatt 219, 393

Pf vaginata Watt . 392

PP Wattii King . 393
Primula Whitei IT W. Smith . . 26a
Prinsepia utilis Royle 107, 363
Priotropis cytisoides W. dk A. 104, 362
Prunella vulgaris Linn. . 126
Prunus acuminata Wall. . . 363

anadenia Koehne . . 363

PP glaucifolia (Wall) Koehne. . 363

Pf macrophyllus Siab <£? Zucc. . 276

PP nepalensis Ser. 187, 363

PP Puddum Roxb. 107, 187

Pf rufa Wall. 187, 363
Pteris aquilina Linn. . 139>

PP biaujita Linn. . 429
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Pueraria peduncularis €rah
„ phaaeoloides Benth,

Pycreus sanguinolentua Nees
Pyrola rotundifolia Linn. .

P3nrularia edulis A. DC>
Pyrus l^hutaniea W Smith
Pyrus foliolosa Wall

„ Griffithii Dene-

„ microphylla Wall. ,

„ Pashia Ham. .

„ rhamnoides Dene. .

ft sikkimensis Hook. f.

tt vestita Wall. .

tt Wallichii Hook. f. .

Q

Quercus fenestrata J2oa;6. .

„ glauca Thunb.

tt iamellosa Sm.

tt lanuginosa Dm .

„ semecarpifolia Sm.

Page.

187, 363
. 106
. 423
. 216
. 4il

. 265
191, 367

. 367

191, 367
. 108
. 367

191, 366
191, 367

. 191

132,

414
414

. 414

. 132

132, 414

E

169,

112
112
344
168

168, 343
97, 169, 344

169, 344
169,

169,

Randia dumetorum Lamk.

tt tetrasperma Roxb.

Ranunculus affinis Br.

tt
aquatilis Ldnn.

tt Cymbalariae Pursh

tt diffusus DC. .

„ flaccidus Hk. j. &T
tt

hirtellus Royle

t,
hyperboreus Roitb.

tt
lobatusJacg. .

tt nivabs Linn. .

„ pensylvanious Linn

t,
pulchellus C. A. Mey.

tt sceleratus Linn.

Reinwardtia tetragjnia Planch.

tt
trigyna Planch.

Romusatia vivipara Schott

,

Rhaphidophora glauca Schott

Rheum acuminatum Hk. f. ds T.

tt nobile Hk. /• cb T.

tt spiciforme Royle .

Rhododemlron Anthopogon D. Dm .

„ arboreum Sm. . 118,

„ barbatum Wall,

tt
camelliaeflorum Hook. /. 216

„ campanulatum Dan . 215

„ campylocarpum Hook. /. 216

„ ciliatum Hook. f. .216
„ cinnabarinura Hook, f. 216

,,
Falconer! Hook. /.

,,
grande Wight

tt
Hodgsoni Hook. /.

„ lepidotum Wall,

tt
Maddeni Hook. f.

„ pumilum Hook, f,

tt sp.

169,

loi,

101
,

236,

236,

344
344
344
344
97

343
97

358
358
135
135
408
408
236
216
215
216

215
215
215
216
216
216
216

Rhododendron Thomsoni Hook.
f.

t,
vaccinioides Hook,

tt Wighiii Hook, f,

Rhus insignis Hook. f.

tt succedanea Linn,

tt Wallichii Hook. f.

Rhynchostylis retusa Blume
Ribes desmocarpum Wall,

tt glaciale Wall.

„ Griffithii Hk. f. db T
„ Grossularia Linn,

t, luridum Hk. db T
Rivea ornata Chois. .

Rodgersia pinnata Franck.
Rosa macrophylla Lindl.

tt moschata Mill.

„ sericea Lindl. .

Roscoea alpina Royle

tt purpurea Smith
Rubia angustissima Wall.

tt cordifolia Linn. . . 113
Rubus acurainatus Smith

ft Andersoni Hook,

tt calycinus Wall,

tt eliipticus Smith

,t fragarioides Bertol

,t lasiocarpus Smith

tt lineatus Reinw.

tt moluccanus Linn.

„ niveus Wall. . 10

„ paniculatus Smith
tt reticulatus Wall.

Rumex nepalensis Spreng.
Rungia parviflora Necs

Sabia paniculata Edgew. .

Saccharum Narenga Ham.
tt spontaneum Linn.

Saccolabium papillosum Lindl.

Sagina procumbens Linn.
Sagittaria sagittifolia Linn
Salix calj’^culata Hook. f.

tt Daltoniana A nderss.

tt eriostachya Wall,

tt Lindleyana Wall,

t, oreophila Hook, f.

tt Serpyllum .dwdem.
„ sikkimensis Anderss.

M sp 241,

„ tetrasperma Roxb.

tt Thomsoniana Anderss.

„ viminalis Linn.
Salvia campanulata Linn.

t, glutinosa Linn.
Sambueus adnata Wall.

tt javanica Bl.

Sanicula europaea Linn. . 110,
SarcochUus -suaveolens Hook. f.

Sarcococca pruniformis Lindl. 130,

Sarcopyramis nepalensis Wall. ,
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f '•rim'p. ncP'Tlr'nRf' Don 245, 417 Saxifraga atrigosa Wall. . 193
^anrauja nepauleiisis DC. 99, 358 „ subd ioica (/ioofc f.)Engkr . 193

punduana Wall. . 358 „ umbelhilata Hk. f. db T. . 196
laussurea Andersoni Clarke . 211 „ viscidula Hk. /. T. . 192

Candolleana Wall. . 211 Scabiosa Hookeri Clarke . 206

99 deltoidea Clarke 211, 387 Schima Wallichii Choisy 99, 368

99 denticulata. Wall. . 211 Sebizandra elongata Hk. f. dr T . 346

99 gossypiphora Don 211, 387 „ grandiflora Hk. /. «|? . 170

99 hieracioides Hook. f. . . 211 Schoepfia fragrana Wall, . 102

99 Hookeri Clarke . 211 Scirpua Caricia Reiz. . 251, 423

99 hypolouca Spreng. 211, 387
,, aetaceus Linn. . 251

99 Kunthiana Clarke 211, 387
,
Scoparia dulcis Linn. . 122

99 Laneana IP. IP. Smith . 387 Scopolia lurida Dunal . 399
nimborum IP. IP. Smitl . 387 Scrophularia elatior Bentk. . 227

99 obvallata Wall. 210, 886
,, pauciflora Benth. 227, 399

99 polystiehoides Hook. f. . 211 „ urticaefolia Benth. . 399

99 sacra Edgew, . 211 Scutellaria angulosa Benth. . 126

99 sp. ... . 210 „ discolor Coleb. , . 126

Stella Maxim. . 211
,, re pens Ham. , . 126

99 Snghoo Clarke , 211, 386 „ rivularia Wall. . 126

tangueneis J . R. Drummond 212
I

Sedum asiaticum DC. 197, 259

99 taraxicifolia Wall. 211, 387 ,, bupleuroidea Wall. 197, 259

99 tridactyla Schultz. Bip. . 212
I ,, Cavei R. Hamet . 260

99 iiniflora Wall, . 210, 386
j ,, crassipes WaU. . 372

99 wcrncrioides Schtiltz. Bip. . 210 „ elongatum Wall. . 197, 259, 371

Yakla C/arA-e 211, 386
,, fastigiatum Hk. f. T. . 197

v^xifraga aristuiata Hk. f. <b T. 192, 368
,, filipes Hemsl. . 260

99 braebypoda Don 195, 369
,, Fischeri R. Hamet . 269

Bninoniana Wall. 195, 370
,, Gagei R. Hamet . 259

^^axifraga C’aveana IP. IP. Smith . 193
,, hiraalenae Don . 197, 259, 371

i^axifraga cernua Linn. . 192
,, humile Hk. f. T. , 197

P^axifraga eoarctata IP. IP. Smith 194, 369 „ Jaeschkei Knrz . 197

Saxifraga cordigora Hk. f. dr T. . 192, 368 „ I.evii E. Hamet , 259

99 corymhosa Hk. f. db T. 193, 368 „ Hiulticaule WaU. . 97, 259, 372

J J
diversifolia Wall. 193, 368 „ Greases R. Hamel 260, 371

99 filicanlis Wall. . . 195 „ perpuaillum Hh. f. ds T. . 197
fimb.riata Wall. . 195, 369

,, Przowalskii Maxim. . 260
llageilaris WUld. . 195

,, quadrifidiim PaU. . 97, 259, 371

193

196, 370
193, 309

iaxifraga Oisgeana U'. IV. S)mith 265, 368

I'iaxifraga hemisphacrioa Hk. f. ^ T

„

. 194

„ Hirculus Linn .

„ hispidula Don
„ imbricata Boyle

j^axifraga in cunspteua ir. IP. Smith 194, 369

Saxifraga Jacqiiomontiana Dene. 194, 369

,, Kingiana Engler Mas.

^^axifraga llonakhensis IP. IP. Smith

Saxifraga LychTUlia Hk. f.
<{• T.

,, micrantha EHqcw.

„ nutans //A-. /. rf- T.

„ odontophylla Hk. f. T.

„ pallida Wall.

„ palpebrata Hk. f. dk T.

,, perpusilla Hk. f. (b T.

,, pilifora Hk. f. de T.

Saxifraga pliiviariini IP. IP. Smith

Saxifraga piirpurascens Hk. f. db T.

„ ramiilosa Wall .

,, eaginoidea Hk. f. db T.

,, Stclla-aurca Hk. f. db T,

. 368
. 192
. 192

193, 368
, 193
. 367

193, 368
. 192,

368
. 194
. 195
. 368
. 195,

370
. 195
. 193,

195, 309

,, Quevai E. Hamti .

rosetim Stev.

,, Smithii R. Hamei .

,, trifiduin Wall.

,, tnillipetalum Hk f. dk 1

,, verticillatuim {Hk. f. & I

Hamet
Selaginella canleeoena Spreng.

„ ohrysocaulos Sprang
Selinum Candolii DC

„ papyraceum Clarke
yi, tenuifolium Wall.

Semecarpus Anacardinm Linn.
Seneoio acuminatns WaB. .

„ alatns Wall. .

,, amicoidee Wall.

„ biligulatus IP. W. Smith

,, bracteolatus Hook. f.

,, calthaeJoKus Hook, f ?

,, calthaefolius Hook. /.

,, Candolleanus Wall.

„ Chola IP. IP. Smith

,, chrysarrthemoidee DC.
,, dpn5H florns Wall. .

„ diveruifolius Wall.

260, 371

259, 372
. 259

197, 372
197, 259

) R. 200 .

378
, 268

431

. 376
. 201

201,376
. 104

210, 386

210, 386
. 267
. 384
. 210
. 210
. 385
. 386
. 386

384
116
210

116,
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Senecio flexuosus Wail. . ,

,, graciiiflorus DC. . . 209,

„ Kingianus W. W. Smith

„ Lagotis W. W. Smith

,, Ligularia Hook. f. . , 210,

„ Mortoni Clarke

,, pachycarpus Clarke

„ qiiinquelobus Uk, f. ^ T. 210,

„ retusus WoU, . . 210,

,, scandens Don . . 116,

,, vagans WoU.
„ Wallinhii DC.

„ Yakla Clarke
Setaria glaiica Beauv.
Shorea robusta Gaertn.

Sbuteria vestita. DC. .

8ida carpinifolia Linn^

„ cordifolia Linn.

„ rhombifolia Linn.
Siegesl^ckia orientalis Linn.
Silene Stracheyi Edgew.
Sisymbrium deltoidenm Hk. f. «fe T.

^ himalaicum HL f. & T.

„ Sophia Linn. ,

Skimmia Laureola Hook. /.

Sladenia ceiastrifolia Kurz
Smilacina fusca WaU.

„ oleracea Hk. f. 2\

„ pallida Roi/h

Smilax cleans WaU.

„ parvifolia WaU.

„ prolifera Roxb,

„ rigida Wall. .

Solanum crassipetalum Wfdl.

„ indicum Litm, ..

„ nigrum Linn.

„ verbasci folium Xjimi.

y, xanthocarpum Sckrad
Wendl.

Sonchus arvensis Linn.

Sonerila KuiTiii Clarke

Spathoglottis ixicndes Lindl.

SpathClous Roxl>ra*ghii Benik
Spenceria ramalana Trimen
^lilanthes Aemeliai^m». .

Spiraea arcuata Hook. /. .

„ Aruncus Livm.

„ bella Sims .

„ micrantha Hook.

„ ulicina Prain
Spirantiies australis Lindl.

Spondias axillaris Roxb.

Stachys melissaefolia Bentk.

Stachyurus himalaiciis Hk, /. tSs T.

^uropsis sbaniei^ PhiUimore et Smith
Staurapsis undulata Bmtk.
Stdlaria decumbens Edfftw.

depauperata ^gew.
lanata Hook. f.

loqgissima WaU. .

media Linn. ,

183,

247,

247,

246,

117,

187,

187,

116
384
385
386
385
385
385
386
385
210
116
386
384
137
100
105
100
100
100
115
177

175,

353
175,

353
175
360
275
247
418
418
418
134
134
246
227
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399
121
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213
372
242
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264
115
187
364
364

187, 364
. 167

243
104
233
260
281
281

178, 355
. 365

178, 355
178, 355
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Stellaria paniculata Edgew. . .178
„ saxtailis Ham. . . . 98
„ saxatilis Ham. . . . Vo
„ sikkimensis Hook. f. , . 355
„ sp. . ... , . 365
„ subumbellata Edgew. . 178, 365
,, uliginosa Linn. . . . 355

Stephania rotunda Lour. . . .170
Stephegyne parvifolia Korth. , .111
Stereospermiim grandifloruw Cuhi't el 280

Smith
Stereospermiim suaveolena DC. * . H 3
Stilbanthus scandens Hook. f. , . 234
Stipa mongolica Turcz. . . 252. 425

„ Orthoraphium Steud. . . 425

„ purpurea Griseb. , . .252
Strackeya tibetica Benth. . . .186
Stranvaesia glaucescens Lindl. . . I(r8

Streblus asper Lour. . . . .131
Streptoliriou volubile Edgew. . . 420
Streptopus simplex Doti . . 246, 413
Strobilanthes capitatus T. And. . 124

divaricatus T. And. . 405
glutinosus Grah. . , 124
pentstemonoides T. And. 121
sabinianus Nees . 124
Wallichii Nees . 231, 405

Swertia angustifolia Ham Ya,r. Walli- 120
chii Burhill

Burkilliana W. W. Smith 397
397
397

cuneata Wall. . . 224j

dilatata CHrke . 120, 224
Hookeri Clarke . . 224, 397
Kingii Hook. f. . . .397
multicaulis Don » 224, 397
nervosa WaU. . , .120
paniculata Wall. . . . 120
racemosa Wall. . . . 397
ramosa W. W. Smith . .397

Symplocos floribunda Wall. . . 394

„ pyrifolia WaU. . . 394

„ ramosissima WaU, . . 391
„ spicata Roxb. . . .119
„ theaefolia ifaw, . . 119

Tabernaemontana eoronaria R. Br. . 119
Tagetes patula Linn. . . .117
Talauma Hodgsoni Hk. f. d; T. . . 346
Tanaoetum gossypinum Hk. f. & T. . 208

„ nubigenum Wall, . . 208;

Taiaxacum officinale Wigg. . 212, 387
Terminalia Chebula Reiz. . .108

„ tomentosa Bedd, . . 108
Tetranthera glauca Wall. . . .129
Teucrium paJmatum Benth. . . 234

„ quadrifarium Ham. , .127
Thalictrum alipnum Linn. . 167, 342

„ Chelidonii i)(7. . 167, 342

„ cultratum WaU. . 166

„ elegans WaU, . 166, 34^
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Thalictrum foliolosum DC. 167, 343 Urena lobata Linn. .... 100

„ javanicum Bl. 167, 342 Urtica dioica Linn. .... 239

„ Banicu'laeforme DC. . 167 Urtica hyperborea Jacq. . 239

„ sp. ... 97, 167 „ parviflora Roxb. . . 131, 239

„ virgatum Hk. f. dk T. 167, Utricularia bifida Linn. . 123
342 „ brachiata OUv. . 231, 403

Thermopsis barbata Boyle 184 „ furceilata Oliv. 403
Theropogon pallidus Maxim.

.

247 „ minor Linn. . 403
Thesium himalense Boyle . 238 „ multicaulis Oliv. . 231, 403
Thespesia Lampas Dah. dk Gibs. 100 ,, orbiculata Wall. . 123, 403
Thladiantha dubia Bunge . 199 ,, Wallichiana Wight 230
Thlaapi dlpestre Linn. . 177

„ arvense Linn. . 176

„ cochlearioides Uk. f. db T. 177, V
353

Thunbergia coccinea Wall. . 123 Vaccinium Dunalianum Wight . 390

,, fragrans Boxb.. . 123 „ glauco-album Hook. f. 214

„ lutea Linn. f. . 404 „ nuramularia Hk. f. de T. . 390
Thysanolaena acarifera Need 137 „ retusum Hook. f. 390
Tiarella poly^hylla Don . 108 19*5 370 „ serratum Wight . 214, 390
Tipuiaria Jo^phi Beichb. f , 415 „ sikkimense Clarke 214
Toddalia aculeata Pera. . 360 Valeriana Hardwickil IfflK. *. 113, 205,

Tofieldia himaiaica Baker 248, 419 381
Torenia vagans Roxb. . 122 ,, Wallichii DC. 205
Trachelospennum fragrans Hook. f. 119 Vanda parviflora Lindl. 133

Traehydluni affine W. W. Sinith . 374 VandelSia crustacoa Benth. 122

Trachydium hirsutulum Clarke ? . 200 ,, nummulariacfolia Don 227

„ novem-jugum Clarke . 200, Verbascum Thapsus Linn. 122
374 Verbena officinalis Linn. . 406

„ obtusiusculum Clarke . 200, Vemonia anthelmintica Willd. . 114
375 „ cinerea Iass. 113

Trcma orientalis Blume . 131 Vemonia eooiorine^ls W. IV. Smith . 283
Trevesia palmata Vi?. 202, 377 Vcrnonia Gardneri'T^u?. . 283

Triactinia verticillata Hk. f. db T. . 197 Vernonia ^eeboidii W. W. Smith 283
Trichodesma calycosum Coll, ds Hems. 270 Vemonia subsessilis DC. . 113

I’richodcsina indicum R. Br.. . 121 „ teres WaU. 113

Trichosanthes palmata Roxb. . 199 „ Thwaitesii Clarke 283

„ Wallichiana Wight 0 373 ,, Wightiana Arn. 283
Trifolium repens Linn. . 104 Veronica Anagallis Linn. . 123

Triglochin maritimum Linn. . 250 „ cana Wall. . . 228, 400
Trigonotis microcarpa Benth. 226, 398 „ capitata Benth. . . 228, 400

„ multicaulis Benlh. , 226 „ ciliata Fisch. 228

,, ovalifoba Benth. . 226 „ himalensis Don . 228, 400

„ rotundifolia Benth. . 226, 398 „ lanuginosa Benth. 228

.. sp. ... . 226 Viburnum cordifolium IVaH. . 203, 379
Trillium Goviannm Wall. . 248 „ coriaceum Blume 111

Triosteum hirsutum Wall. 203, 379 „ erubescens Wall. . 203, 379
Tripogon filiformia Nees 254 punctatum Ham. 111

Triplostegia glandulifera iraW. . 205, 381 ,, stcllulatum Wall. . Ill, 203,

Tripogon filiformia Nees . 427 379
Triumfetta rhomboidea Jaxq. 101 Vicatia millefolia Clarke . . 200, 374

Trolliua pumilua Don 169, 345 Vicoa auric ulata Cass. 115

Tauga Brunoniana Carr. , 256 Viola biflora Linn. . . . 177, 354

Tupiatra aurantiaca Wall. . . 134 „ canescens Wall. 98

Turpinia pomifera DC. . 361 ,, Hookeri Thoms. 354

Tylophora tenerrima . 221
, 1, kunawarensis Boyle 177

Typhonium diveneifolium Wall. . . 250 w sp. ..... 98
Viscum articulatum Burm. 129

„ monoicum Ro.xb. . 129

U Vitex heterophylla Roxb. . 23

,, trifolia Linn. /. . . . 12

Uncaria macrophylla WaU. . 267 Vitis capreolata Don 36

Uraria bamosa Wall. • 105 ( „ camosa Wall. .... 10
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Vitis semicordata Wail. .

Vittaria lineata .

w
Wahlenbcrgia gracilis DC.
Warea tonglensis Clarke

Wendlandia ? coriacea DC.
„ exserta DC. .

„ pendula DC. .

Wightia gigantea Wail.

Wc^fordia floribunda Salisb.

Woodsia elongata Hook.

„ lanosa Hook. Baker
Wo^wardia radicans Smith

“xxi

Paob. Paob.

103 X
• 431

Xylosma longifoUum Cloe, • 08

Z

Zanthoxylum acanthopodium DC. 359
aiatum Roxb. 102

117 „ ovaiilolium Wight 102
373 „ oxyphyllum Edgew. 182,
112 359
112 Zehneria umbellate Thw. . 110, 199
112 Zeuxine sulcata Lindl. 133
399 Zizyphus incurva Roxb. 103
109 „ Jujuba Laml:. . 103
428 „ nummularia W. d; A. 103
428 „ Oenoplia MiU.^ 103
429 „ rugosa Lamk. • 103
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