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PREFACE,

Toe attempt here made to give an account of the Orchids of the Western
Himalaya may be regarded as a supplement to the splendid work by Sir
George King and Mr. R. Pantling on the Orchids of the Sikkim Himalaya
which was published in 1898 as Volume VIII of the Annals of the Royai
Botanic Garden, Calcutta. With Sir Joseph Hooker’s monograph of the Orchids
of British India as a basis, and Sir George King’s Sikkim Orchids as a model
for a local orchid-flora, the preparation of the present contribution has heen
very greatly facilitated. :

Of the many ecminent botanists who contributed largely in by-gone years to
the orchidology of the Western Himalaya, the following names should be especially
mentioned :—Govan, Royle, Wallich, Jacquemont, Vicary, Falconer, Griffith, Edgeworth,
Thomson, Madden, Strachey, Winterhottom, Fleming and Lady Dalhousie. The
collections made during more recent years by Aitchison, Brandis, Davidson, C. B.
Clarke, Mackinnon, Gamble, Jiace and others have been tle means of adding
considerably to our knowledge of the subject.

Since the publication of Sir Joseph Hooker’s monograph of the Orchids of
British India, in 1890 further important additions have been made to the Orchid-
flora of the Western Himalaya. Many interesting species were collected during
my two botanical tours through Kashmir in 1892 and 1893, and in subsequent
years by specially trained native collectors, who were sent to Hazara, Kashmir,
Chitral, Pangi, Garhwdl, Kumaon and to the Sub-Himalayan tracts of Rohilkhand
and N. Oudh.*

In a privately printed list of Simla plants collected by Mr. Babington
Smith and Lady Elisabeth Smith thirty-two species of orchids are recorded; and
four years later (in 1903) Sir Henry Collett’s most excellent book, the * Flora
Simlensis,” appeared, in which thirty-eight species are described, and seven of
these are figured.

The drawings for the fifty-eight plates contained in the present work were
prepared under my supervision by H. Hormusji, for many years artist to the
Botanical Department of Northern India. These plates represent only such species
as have not already been figured in the Sikkim work, with one exception, viz.,
Habenaria latilabris, a species which has been so frequently confused with what is
now known under the name of H. Edgeworthii Hook. f. (Platanthera acuminata

¢ I am glad of this opportunity of being able to Lring to notice the servicos of one uf thess men, via,, Inayat Khan,
not only becauso of his remarkable aptitude as a collector and of his skill in the selection and presorvation of herbarium
specimens, but chielly by reason of his genuine enthusiasm in his work, by means of which he Las acquired a very extensive
and practical knowledge of botany.

Axn. Rov. Bor. Garp,, Carc, VoL IX,
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Lindl) that it was considered advisable to have plates of each side by side in
this volume for the sake of comparison. It should also be mentioned that plate
No. 228 of the Sikkim Orchids does not represent Calanthe (ricarinata of
Lindley (sec plate No. 103 of this volume), and that plate No. 406 of the
Sikkim Orchids represents Habenaria ensifolic Lindl, a species quite distinet from
H. pectinale Don (see plate No. 130 of this volume).

In conclusion I wish briefly but cordially to express my thanks to all those
who have kindly assisted me during the preparation of this work. I am especially
glad to avail myself of this opportunity of saying how very much I am indebted
to my friend, Mr. Philip Mackinnon, F. L. 8., whom I have known in India for
many years as an enthusiastic botanist. To turn attention more particularly to the
practical results of the interest he has taken in the subject of this memoir, I may
mention that no less than nine undescribed species were discovered by him and his
native collectors in the neighbourhood of Mussoorie, also several other rare and
interesting species, which had not previously been recorded as Western Himalayan.

I am very much obliged to all those who have kindly aided me with orchid
specimens from various parts of the Western Himalaya, and trust that I may mnot
have failed to mention them by name throughout the pages of this book. TFrom
Sir Joseph D. Hooker, who has always taken a great interest in my botanical work
in India, I have received very great help and encouragement. To Sir William T.
Thiselton-Dyer I am much indebted for having kindly allowed me, when in India,
to consult Mr. R. A. Rolfe, the well-known orchid specialist at Kew, concerning
some of the more critical species. I wish also to acknowledge the great assistance
I have received from Mr. Rolfe since my return to England, as well as from
Mr. W. Botting Hemsley, the Keeper of the Royal Herbarium. Lastly, I desire to
thank my friend, Major D. Prain, for his willing and valuable help on many occa-

sions, and for the trouble he has taken in supervising the preparation of the litho-
graphs and the printing of the letterpress.

Herparrom, Rovax BoravNic
Garpens, Kew; J. F. DUTHIE.

10tk February 1904,
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Tue tract of the Western Himalaya lics between 28°45° to 36° N, lat. and between
71°30° to 80°40° E. long.* Tt extends from Kumaon on the east to the North-West
Frontier territories of Gilgit, Chitral and Hezara, and its total arca nearly equals that
of California (United States). The outer ranges rise abruptly from the great tropical
plain of North-West India, and usually to elevations within the limits of the Temperate
Zone; whilst on the higher inner ranges, which extend up to above thc level of forest
growth, a rich Alpine flora is met with. Beyond, and in the neighbourhood of the main
axis of the chain of the West Ilimalaya, are the lofty snow-clad peaks, some of which,
such as Nanda Devi in Kumaon, and Nanga Parbat between Kashmir and Gilgit, attain
an altitude of over 25,000 feet above the sea,

The number of species at present known to occur within the limits of the Western
Himalaya is 173. Of these fifty-nine are epiphytes and 114 are terrestrial, and there
are 24 endemic species. Forty-five genera are represented, none of which are endemic,

The following table shows the distribution of the genera in other parts of the
world: —

REGIONS,
7 =4
GEXERs oF WEST HIvMarAxa. E a =§ DISTRIBCTION IN OTHER PABTS OF THE WOBLD,
2 sl g g é | = 3 -
s | s8] g | 2| &2 4| & | %
= = z El 5 $= 2 =2
- -~ - w
7 o o | = =1 a a =
1. Oberonia “ 1 1 1 1 1 1 1 1 | Pacific and Mascerene Islands.
2. Microstylis ... 1 1 1 1 1 1 1 | Purope, North uud Tropical America, West Indies,
3. Liparis... . - 1 1 1 1 1 1 1 1 | Cosmopolilun in temperute and lmplcn( regions,
4, Dendrobium .. .. 1 1 1 1 1 1 1 . Polynesin to New Zealand,
5. Bulbophyllum’ 1 1 1 1 1 1 1 1 | Throughout the tropics.
6. Cirrhopetaluin 1 1 1 1 1 1 ... | Polynesia aud Mascerene Islands.
7. Pachvsloml 1 1 1 1 1 1
8. Phnms - e 1 1 1 1 1 1 1 1 | Pacific and Mascerene Islands,
9. —_— 1 { } } } '{ 1 - PaciIn')t- Istands.
10, Lmlo yoe .. 1 “ itto.
11. Pholfdoh 1 1 1 1 1 1 1 Ditto.
32, Calanthe 1 1 1 1 1 1 1 1 | Mascorene Islands, Mexico, West Indies,
13. Eulophia 1 1 1 1 1 1 1 1 itw, Hrazil,
14. Geodoruimn 1 1 1 1 1 1 1 Polynesia.
15, Oreorchis - 1 1 North Asia. )
16. Corallorhizs ... 1 " Europe, North America, Mexico.
17. (‘yl:ubndlum 1 1 1 1 1 1 1 Mudngascar,
18. Doritis .. - 1 1 1 1! 1 1 .
19. ()mltl\ochllus 1 1 - 1 1 - i
20. Luisia 1 1 1 1 1 1 Polynesia.
21. Sarcochilus 1 1 1 1 1 1 1 Do.
22, Krides . 1 1 1 1 1 1
23. Rhy nchu:(:hs 1 1 1 1 1
24. Vands ... .. 1 1 1 1 1 1 1
25, Baccolabium 1 1 1 1 1 1 1 1 Pol)nesm, Mascerene Islands.
ug,  Cleisostomn 1 1 1 1 1 1 1
97, Barcanthua 1 1 1 1 1 1 l)o
24, Epipoguin 1 1 1 1 1 [ Europe. .
2y. Listera.. . 1 1 - Europe, North America.
S0, Gastrodia .. 1 1 { % 1 New Zeuland,
1) h.s . 1
;l.' égh:ol:rc - 1 1 1 1 1 1 Folynesia.
5 Pogonia 1 1 1 1 1 1 1 North Awerica aud ia tropical and substropical reglon
- of the world.
31, Ceplalanthera 1 } " North Astl-urope North Africa, N!nrth America,
35, Epipactis 1 tto
" 1 1 1 1 1 1 Alghanistan, New Caledonin, New Zealand, Norv
3. Spiranthes and 'I'ropical America. *
3i. Goodyers . 1 1 1 1 1 1 1 New Culedonia, M Islands, Calife
3N, Zeuxine N 1 1 1 1 1 1 1 o
3n,  Anzctochilu - 1 1 1 1 1 1 Sandwich Islands. _ . X
40, Orchis 1 1 - North Asia, Eump@ North Africa, North America
) 1 1 N N N Muucerll ne Lslands.
i 1 1 -1 | Cosmopolitan.
:}.’: {-il::-,z.ni:rilt:‘m 1 } . } North Asia, Europe,
‘alt' s&?r‘rl:}:\“ ™ 1 iR “ ™1 | Moslly Africun and Mascerene,
&5, Cypripedivm... 1 1 1 1 1 . Mouninins of North and Centyal Smeri.g.
43 12 b 35 £ 32 23 14

* This does not include the narrow sub-montano tract of North Oudh extending eastwards from the district
of Kheri.

Axw. Rov. Bor. Garp,, Carc.,, VoL, IX.
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The following list gives the number of species contained in each of the forty-five
genera : — Habenaria 31; Dendrobiam 15 ; Liparis and Eulophia 9; Calanthe, Cymbidium and
Herndnwm 7; Celogyne and Goodyera 6; Lisiera and Orchis 5; Microstylis, Oreorchis, Luisia,
Vanda and Pogonia 4; Oberonia, Bulbsplyllum, Cirrhopetalum, PEria, Saccolabium and
Epipactis, 3; Pholidota, Erides, Epipogum, Spiranthes and Cypripedium, 2. The remaining
eighteen genera are represented by a single species:—Pachysloma, Phatus, Geodorum,
Corallorhiza, Doritis, Ornithochilus, Sarcochilus, Rhynchostylis, Cleisostoma, Sarcanthus, Gastro-
dia, Aphyllorchis, Galeola, Cephalanthera, Zeurine, Ancctockilus, Hemipilia and Satyrium.

The number of W. Himalayan species found in Sikkim is 105, and the following,
thirty-five species extend to China :—Microstylis cylindrostachya, Liparis longipes, Dendrobium
chrysanthum, D. clavatum, Celogyne clata, Calanthe puberula, C. tricarinata, Eulophia
Slava, E. nuda, Oreorchis foliosa, Corallorhiza innute, Cymbidium pendulum, C. longifolium,
Ornithochilus fuscus, Luisia teretifolia, Frides odoratum, Epipactis consimilis, E. gigantes,
Spiranthes australis, Goodyera repens, G. procera, Zeuwine sulcata, Ancectochilus Roxburghii,
Orchis Chusua, 0. spaihulata, Habenariu Susannce, I cusifolie, H. intermedia, H. viridis,
H, goodyeroides, H. galeandra, Herminium wagusiifolium, H. Monorclis, Satyrium nepalense,
Cypripedium himalaicum.

Twelve species are found in Ceylon, viz.—Liparis longipes, Pholidols imbricata,
Eulophia nuda, Rhynchostylis retusa, Luisia teretifolia, Vanda parviflora, V. Roxzburghii,
Goodyera procera, Zeuzine sulcata, Spiranthes australis, Habenaria plantaginea and Satyrium
nepalense,

The following ‘en species extend to Britain:—Listera ovata, Corallorkiza innata,
Goodyera repens*, Spiranthes autumnalis, Epipogum aphyllum*, Epipactis latifolia*, Cephalan-
thera ensifolia®, Orchis latifolia, Herminium Monorchis and Habenaria viredss.

Pholidola imbricata and Spiranthes ausiralis extend to Australia, and Epipactis gigantea
and Goodyera repens occur in North America.

The following twenty-four species are not at present known to occur outside the
area of the Western Himalaya:—

t Aicrostylis Mackinnoni—Dehra Dun and Mussoorie.
Liparis dicdon—Dehra Dun,
—rostrate —Kumaon to Simla.
Oreorchis indica—Qarhwal to Simla.
+ ——— Rolfei— Garhwil.
I Dendrobium Gamble;—Dehra Dun.
t Cirrhopetalum  Hookeri—Garhwil,
Eria alba—Kumaon to Chamba.
§ Eulophia Hormusjit—Dehra Dun and Garhw4l to Hazara.
obtusa—Sub-HBimalayan.
t Mackinnoni—Sub-Himalayean.
t Cymoidium Mackinnoni—Mussoorie range.
§ Epipogum tuberosum— Kashmir,
t Listera Inayait—Hazara.

$ A0 in Sikkim.

+ Pubiished in Journ. As. Soc. Beop. Ixxi (1902), Purt i, pp. 3T—db.
§ Published in Journ. As. Soc. Beng. lxvi (1897), Part i, 684

§ Not previously published.
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® Listera kashmiriana—XKashmir.

t microglottis—Mussoorie range.

t Aphyllorchis Gollani —Qarhwil.

t Pogonia Mackinnoni—Mussoorie range.

Gastrodia orobanchoides—Garthwil to Kashmir,
Orchis Stracheyi—Kumaon.

Herminium Duthiei—Xumaon aud Brit. Garhwil.
Huobenaria longifolia—Dehra Dun.
—————pubescens—Dehra Dun and Garhwal,
—— ———arcuata— Kumaon.

Information regarding the distribution of the Western Himalayan orchis at
different altitudes above the level of thie sea will be found under cach species. The
following is an abstract giving the number of species found within each zone:—

Restricted to the sub-tropical zone ... .. 85
Extending from the sub-tropical into the temperate zone ... 16
Restricted to the temperate zone o . e 59
Extending from the temperate to the alpine zone .. lox
Restricted to the alpine zone e 3§

In regard to the flowering scasons of the W. Himalayan species, although
there is no single month of the year during which one or more species may not be
found in flower, there are, however, three distinct flowering periods, viz., (1) before
the rainy season, .., from March to June; (2) during the rainy season; (3) after the
rainy season, Ze., from the middle of September and onwards. The species which
come into flower during the first period ave:—Dendrobium amenwm and candidum ;
Bulbophyllum  polyrkizum ;  Cirrhopetalum maculosum; Pachystoms senile; Eria flava;
Calogyne cristata, ochraces and elaia; Calanthe iricarinate, Munnii and planiaginea ;
Eulophia  eaplanata, campestris and Hormusjli; Doritis leenialis ; Luisia trichorhiza and
teretifolia ; Vanda pariflora and cristata; Saccolabium calceolare and distichum ; Pogonia
Mackinnoni and Gammicana ; Cephalanthera ensifolia;  Epipactis consimilis; Spiranthes
australis (at the lower elevations) and autumnalis ; Zeuzine sulcata; Habenaria Griffithii;
Cypripedium cordigerum. Those of the third period, which come into flower after the
rainy season, are:=—OQberonin Falconeri, ensiformis and pachyrachis; Liparis cordifolia and
longipes; Cwlogyne ovalis; Cymbidium Mackinnoni, cyperifolium and giganteum; Habenaria
plantaginea. The flowering of Cymbidium Mackinnons in mid-winter near Mussoorie at
an elevation of about 5,000 feet, and within the region of heavy snowfall is
remarkable, An allied species, C. cyperifolium, is found also in similar situations but
always under the shelter of trees, where it comes into flower during March and
April, though in Sikkim this species is said to flower in November. €. giganteum
flowers during November and December. I am, therefore, inclined to regard both
C. cyperifolium and Mackinnoni as late-flowering species of the previous season.

* Not previously published.

+ Published in Joun. As. Soc. Beng. Ixxi (1902), Part i, pp. 37—45.

T Microstylis muscifera; Goodyera repens; Orchis latifolia, O. Chusua, O. spathulata; Habenaria ditchisoni var,
Josephi, H. Elisabethe; Herminium Monorchis, H. Duthiei, H. congestum.

§ Goodyera fusca, Habenaria urceolata, Herminium pugioniforme.

Axx. Roy. Bor. Garp., Carc.,, Vor. IX.
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The remaining 130 species belong to the second or rainy season period. A large
number of the terresirial kinds may be said to form a portion of that curious sub-trop-
ical herbaceous vegetation which suddenly mekes its appearance on the advent of the
moist monsoon weather, and as rapidly withers and disappears as soon as the rains
are over and the air becomes drier and colder. The most conspicuous examples of
this monsoon herbaceous flora are the epiphytic ferns, which clothe the trunks and
branches of the trees, and worc especinlly the onks, with a profuse luce-work of brilliant
green. Many of the Sciiaminee, such as species of Hedychivm, Canlleyu, &c., are fre-
quently found as epiphytes, whilst the rocks and steep banks are gay with the flowers
of begonias and gesneraceous species belonging to Chirita, Platystemma, Didymocarpus
and Rhynchoglossum. 'T'hese conditions prevail, of course, to a much greater extent in
the Lastcrn Districts of Kumaon and Garhwél where the rainfall is Leavier, and more
s0, and for a similar reason, on the outer than on the inner ranges. Some of the
rainy season terrestrial species appear to prefer an epiphytic habit of growth. Habenaria
latilabris, for instance, is more frequently to be found on the trunks of trees than on
the ground, whilst H. Edgeworthii is invariably a ground orchid and is usually found
growing in open places away from the shelter of trees. Habenaria Elisabelhe is very
often met with on the branches of trees, whilst Herminium Muckinnons has not as yet
been seen growing on the ground either at Mussoorie or in its Sikkim locality.



TRIBE I.—MALAXIDEA.

- — -

Pollinia usually 4, waxy, without appondages, frec or rarcly attached by their bases
to a ball of translucent matter.
Sepsls and petals widely spreading, lip deflexed or decurved
from the bnse, colurmu not prolonged into a foot : —

Lip superior, column very short:—

Leaves equitant, fleshy . e e e v <+ « . . v . 1. Oberonia.
Leaves not equitant, membranous 2. Microstylis,
Lip inferior, column lung c e . . e . . . . . 8. Liparis.

Sepals and petals more or less connivent, lip ereot from the
base, column prolonged into a foot:—

Lip not artioulate on the foot . . . . . . . . . . . . 4. Dendrobium.
Lip articulate on the foot:—
Lateral sepals not much exceeding the dorsal . . . . 5  Bullophylium.
Lateral sepals much exceeding the dorsal . . . . ., . 6. Cirkopetalum.

1. Oberonia Lindl.

Epiphytes with usually very short, often tufted, stews. Leavss coriaceous or fleshy,
usually ensiform (rarely terete), alwuys distichous and ensiform, Flowers minute, many,
sometimes whorled, arranged in a long ercct or deflexed spike-like or roceme-like
inflorescence, but expanding centrifugally. Sepals subequal, ovate or oblong. Pelals as
wide s or narrower than the sepals. Lip larger than the sepals, sessile, rarely cntire,
usually lobed and often erose-lobular, the hypochile more or less concave ‘or with s
nectar-secreting pit near its base. Column very short, stout, rarely winged. Anther
terminal, incumbent; polfinis 4, cohering in pairs.—Species about 60, distributed iu the
Indo-Malayan region, but extending also to Chini, Australia and the islands of
the Pacific.

Lip without lateral lobes or basal ouricles 1. 0. pachyrachis.

Lip with lateral lobes:—
Lip oblong, with smell lateral lobes . 2. 0. Falconeri.
Lip obcordate, with large broad lateral lobes ... 3. O. ensiformis.

1. Oberonia pacHYRAcHIS Reichb. f. in Herb. Kew ex Hook. f. Fl. Br. Ind.
v., 681,

Stems very short, tufted. Lecaves ensiform, slightly falcate, acute, 3—10 em. long
and 7—18 mm. broad. Peduncle of inforescence short, broad, compressed, adnate to a leaf
nearly to its apex ; the flower-bearing rachis fleshy, terete, tapering, erect, equalling
or slightly longer than its leaf ; floral bract ovate-rotund, irrcgularly but deeply serrate.
Flowers minute, pale brown, sunk singly in rather distant pits in the fleshy rachis, the
sepals and lip lying flat on its surface. Sepals elliptic, obtuse, giandular on the back, not
reflexed. Petals smaller, linear-oblong, obtuse, subentire. Lip orbicular-elliptic, obtuse,
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concave, entire or slightly crose at the apex, aud with 2 deep depression at the base just
under the column. Capsule short, turgid, often gibbous. King & Pantl. in Ann,

Roy. Bot. Gard. Cale. viii, p. 4, plate 5.

Common on the trunks of trees in Dehra Dun, and on the outer ranges from
Mussoorie to Kuwmaon, up to 4,000 feet; extending eastwards to Sikkim and the Khasia
Hills. It flowers during the cold season.

2. Osrronia Farconert Hook f. Ic. Plant. t. 1780; Fl. Br. Ind. v, 678,

Stems short. Leaves 2:5—7 cm. long, straight or faleate, acute, coriaceous. Peduncle
of inflorescence much shorter than the leaves, terete, bracteate. Racemes erect or decurved,
overtopping the leaves; the rachis stout, deeply grooved in fruit. Floral bract longer
than the ovary, oblong or ovate-lanceolate, acuminate, serrulate, membranous, very
pale green. Flowers very small, shortly pedicelled, Sepals ovate, acute, reflexed. Pelals
falcately lanceolate, obtuse, a little longer and narrower than the sepals, spreading.
Lip oblong or subquadrate, upper surface glistening with many scattered gland-like
specks ; lateral lobes small, with truncate or emarginate tips, the apex with two small
incurved obtuse lobes separated by a broad sinus. Anther obovate, its lip emarginate.
Capsules shortly pedicelled. 0. iridifolia Wall. Cat. 1948 (1 and 3).

Common in Dehra Dun, chiefly on mango trees, and on the outer ranges between
the Jumna and the Ganges up to 3,500 feet; flowering during September. It extends
eastwards to Sikkim and the Khasia Hills, and occurs also in Behar, Chota Nagpur
and in the Konkan,

The sepals and petals are brownish-yellow, and the lip is green. Acoording to Sir Joseph Hooker
this species is nearly allied to Q. pyrulifera Lindl, but is more robuat, with shorter and bronder leaves,
and with short latera] lobes or shoulders to the lip, the terminal lobes of which are short and distent.

Prate 94, Oberonia Falconeri Hook. f—A plant,—of nafural size. Fig. 1, front view
of a flower; 2, lip; 3, anther; 4, pollinia;—all enlarged.

3. Oseronia EnsirorMis Lindl, Fol. Orch. Oberonia, p. 4.

Stems 7—8 cm, Leaves linear-ensiform, acuminate, falcate, 7—22 cm. long end
1—2 cm. broad. JIuflorescence ercct, shorter than the leaves, subtruncate; its peduncle
5—76 cm. long and bearing numerous minute lanceolate appressed pale bractcoles ;
raceme about twice as long as the peduncle, its rachis thick, fleshy, terete; floral bract
longer than the ovary, convolute, ovate-rotund, sub-acute, erose. Flowers 2 mm. long,
pale brown, not at all sunk in the rachis, Sepals subequal, broadly ovate, sub-acute,
entire, not ciliolate, reflexed, Petals ovate, sub-acute, stiffly pubescent, the edges entire
and ciliolate, Lip twice as long as the sepals, 3-lobed, with two large rounded entire
basal lobes; mesochile subquadrate, smooth, slightly concave, bearing on its edges two
large projecting blister-like processes; terminal lobe obreniform, with two rounded
lobules, separated by a broad subquadrate apical sinus; the whole surface and margins
of the lip, except the smooth mesochile, clothed with stiff hairs. Hook. f. Fi. Br.
Ind v, 679; King & Pantl. in Aun. Roy. Bot. Garl. Cale. Vol. wii, p. 3, plate 9.
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0. acauls Hook, Bot. Mag., 5056 (mot of Griff.). 0. triobata Griff. Notul. iii, 273,
Malazis  ensiformis  Smith in Rees’ Lncycl.; Reichb, f. in Walp. Aun. vi, 212
(excl, symn.),

Dehra Dun, chiefly oc sil trces, Falconer, King, Mackinnon; and up to 3,000 feet
on the adjacent Himalaya, flowering during November. It extends eastward to Nepal,
Sikkim and the Khasia Hills, and has recently been discovered on the Nilgiris by
Mr. R. Proudlock,

2. Microstylis Nutt.

Terrestrial or epiphytic, rarcly saprophytie, often pseudo-bulbous. Leaves ome or
more, rarely absent, membranous, plicate, continuous with their sheaths. Flowers small,
resupinate, in terminal racemes. Sepels spreading or recurved, subequal. Pufals narrower
than the sepals but about as long. Lip adnate to the base of the column, usually flat,
basal lobes large, sagittate, produced upwards, or cup-shaped with small lobes, or with-
out basal lobes; the apex emarginate, 2—3-lobed, erose or entire. Column usually very
short (long in M. congesta), with two short spreading arms. Antker subterminal, bilocular;
pollinia 4, ovoid or obovoid.—Species about 60, in temperate and tropical regions.

Lip slightly convex, basal suricles sagittate and projecting upwards:—

Leaves 3—4, ovate-lanceolate, acuminate R 1. M. Wallichir,
Leaves usuelly 2, at the base of the scape, ovate or suborbl-
oular, obtuse 2. M. Mackinnoni.
Lip concave, entire, its apex produced into a beak, basal auricles absent :— |
Leaf one oo 3. M. cylindrostachya
Leaves two e 4 M, snuscifera.

1. MicrostyLis WarLicslr Lindl, in Wall. Cat. 1938.

Stem about 7+5 cm, long, with a few sheaths below. Lcaves three or four, 75 to
11'5 cm. in length and 3'5 to 65 cm. broad, thinly membranous, ovate-lanceolate, acute
or acuminate, narrowed to the sheathing base, the upper ones sessile, the lower with
sheathing petioles, edges undulate. /nflorescence 2—3 dm. long ; peduncle shorter than the
raceme, ribbed; raceme laxly many-flowered; floral bracis lanceolate, half the length of
the stalked ovaries. Flowers yellowish-green, often tinged with purple, about 13 mm.
long. Sepals oblong, the dorsal subacute, the lateral broader and obtuse. Pefals linear,
obtuse, with recurved margins like those of the sepals. Lip slightly convex, narrowly
ovate in general outline; basal lobes or auricles lanceolate, their inner edges straight,
and with an intervening space. Lip not constricted so as to form a distinct anterior
lobe, its apex fat or slightly incurved at the notch. Column with very fleshy rounded
arms, Lindl. Gev. and Sp., Orch. 20; Hook. f. Fl. Br. Iud. v, 686; in Ann. Roy.
Bot. Gard. Cale. vol. v, part 1, t. 2, figures 1 and 2 (excl.seyn. M, biloba); King
& Pantl. in Ann. Roy. Bot, Gard, Cale. vol. viii, p. 16, plate 18; Collett in FIl. Siml
491, fig. 162. Maiaxis wcuminate Don Prod. 29.

Western llimalaya from Pangi to Kumaon Dbetween 4,000. and 7,000 (est,
becoming wore abundant eastwards, flowering during the rainy season. It extends
eastwards to Sikkim and the Khasia Hills, and is found also in Ceylon,
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Var. srosa Hook. f. Fl. Br, Ind. L e¢.; in Ann. Roy. Bot. Gard. Cale. vol. v,
part 1, p. 2, plate 2, fig. D.

Basal lobes of lip slightly faleate, converging and sometimes overlapping, apical portion
of lip abruptly bent forward and forming an obovate-oblong or subquadrate apical
lobe divided at tho extremity into two rounded parallel oblong blunt lobules; arms of
the column only slightly fleshy; anther with a small subacute emarginate lip; leaves
thicker in texture than in typical M. Wallichii, less acute and less undulate, AL, biloda
Lindl, in Wall. Cat. 1940; Gen. and Sp. Orch. 20; Ridl. in Journ, Linn. Soc. xxiv.
337; King & Pantl. Lec., plate 19.

Simla, Barclay; N.-W, India, Ierb. Royle; Garhwil, Kung; extending eastwards
to Nepal, Sikkim and the Khasia Hills.

2. MicrostyLls Mackisvont Duthie in Journ. As. Soc. Beng. lxxi, part 2, p. 37.

Whole plant 1—1'7 dm. high. Sfem swollen below and rising from the base of
the previous year’s pseudo-bulb; lower portion enclosed within the leaf-sheaths. Leaves
2 or 3, horizontal, unequal in size, the larger one about 6 cm. long and 4 cm.
broad, ovate, obtuse, cordatc and amplexicaul at the base, fleshy; upper surface dark
brownish grecn; main nerves 3—7, prominent beneath; lower surface purple-coloured,
the inter-spaces raised above and giving the leaf a bullate appearance. Scepe reddish-
purple, sharply quadrangular. JLlaceme shorter than the scape; bracts subulate, persistent,
reflezed, longer than the ovary. Flowers scssile, very small, reddish purple. Dorsal
sepal ovate-lancgolate, subacute; lateral shorter, subfalcate, edges of all rcflexed. Petals
linear, shorter than the sepals, much reflezed. Basal and apical portions .of Zip
divided by a raised rim; basal lobes falcately ovate-lanceolate, often contiguous or
overlapping at the tips; apical portion of lip deeply bifid and protruded, crimson-purple.
Column with fleshy rounded arms. Anther with a truncate or emarginate lip. Ovary
clavate, not twisted. '

Near DMussoorie on southern slopes, 5,500 to 6,000 fcet, Mackinnon Nos. 21,779
and 22974; Dehra Dun on the Kalanga Hill, 2-3,000 feet, Mackinnon's

colleclor
No. 25429; flowering in July,

Although most nearly related to M. Wallichii, the very different leaves at once distinguish this.

plent from eny of the numerous forms of that epecies. It has also much smaller flowers and a very
differently shaped lip.

Prate 95. DMicrostylis Mackinnoni Duthie.—Entire plant,—of natural size. Fig. 1,a
. . : ' ’
single flower, fronf wview; 2, ditto, scen from behind; 3, column and ovary with

sepals, petals and half the lip removed; 4, column and upper portion of ovary; 5
anther; 6, pollinia;—all enlarged. *

3. DMIcROSIYLIS CYLINDROSTACHYA Reichb. f. in Walp. Ann. vi, 207.

Stem procecding from the basc of the small conical tuber of the previous year

up to 15 cm. long, and bearing one or two wide-mouthed sheaths, Leaf so]ita--y,
. . . ) 4

35 to 10 cm. long and 2 to 4 cm. wide, elliptic, subacute, attached to a long
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tubular petiole. Inflorescence 7:6 to  25'4 cm.; pedunclo long, ebracteate; raceme
cylindrie, Doaring many crowded yellowish-green flowers. Floral bract lanceolate, shurter
than the ovary. Sepals subequal, ovate, acuminate. Pctals linear-lanceolate, acute.
Lip fleshy, broadly ovate, excavuted, the margins thickened, angled and denticulate,
the apex produced into a fleshy point; upper surface with a raised central line from
base to apex, and two convexities immediately under the column. Pollinia divergent,
subovoid, their points convergent under the comers of the stigma. Ridl. in Journ,
Linn, Soc. xxiv, 333; Hook. f. IFlor. Br. Ind. v, 689; King & Pantl. in Ano.
Roy. Bot. Gard. Calc. viii, 20, plate 24 ; Collett Flor. Siml. 492. Dicnia cylindrostachya
Lindl. in Wall. Cat. 1934 ; Gen. and Sp. Orch. 22; Wight, Ie. 1630.

Kaghmir, €. B. Clarke No. 31478 ; Simla 7-8,000 feet, Lady Dalhousie, T. Thomson,
Barclay, Collett and others; Bashahr, ZLace; Garhwil 6-7,000 feet; Falconer, Duthie
No. 4430, Muckinuon No. 21777 ; Kumaon 7-8,000 feet, Strachey & Winterboltom
No. 4 (Dienia), Col. Davidson ; K4li Valley 12,000 feet, Luthic No. 341. Eastwards
to Nepal, Sikkim and Bhutan, and thence to China, occurring usually at higher
elevations. It has been found also in Central India by Hope, fide C. B. Clarke
under his number 16879. Flowers in July and August.

4, DMicrostyLis MmuscrkeRA  Ridley in Journ. Linun. Boe. xxiv, 333.

Steme 25 to 12'8 eni. long, from the apex of a small ovoid pseudo-bulb, bearing one
or inore tubular sheaths. Leaves usually two, approximate, unequal, ovate-rotund to
ovate-lanceolate, obtuse or subacute, somewhat nairowed at the base to the sheathing
petiole; blade 5 to 10 cm. in length. JInflorescence 75 to 25'5 cm.; peduncles terete,
ebracteate ; raceme about equalling the peduncle, rather lax. Flowers minute, yellowish-
green; floral bract shorter than or equal to the pedicelled ovary. Sepals subequal, broadly
oblong-lanceolate, subacute, longer than the linear petals. Lép broadly ovate, fleshy
and excavated at the base; side lobes obscure, convex, thickened. Column very short,
fleshy. Hook. f. Flor. Br. Ind. v, 689; King & Pantl. in Ann. Roy. Bot. Gard, Cale.
viii, p. 20, t. 25; Collett Fl. Siml. 491. Dienia muscifera Lindl. in Wall. Cat. 1935 ;
Gen. and Sp. Orch. 23.

Abundant on the outer ranges from Hazara to Kumaon, between 8,000 and 12,000
feet flowering during July and Awugust. It extends eastwards to Nepal and Sikkim,
and it is also found in the Kurram Valley.

3. Liparis Richard.

Terrestrial or cpiphytal, pseudo-bulbous. Lecaves one or more, membranous or coria-
ceous, continuous with the sheath, or thickened aud jointed at the base. Flowers small,
in terminal racemes, resupinate or not. Sgpals spreading or recurved, the margins usually
revolute. Pctals much narrower than the sepals. Lip adpate to the base of the
column, usually broad, flat, or deflexed from the middle, sometimes concave, often with
calli near the base. Column elongate, often arched, usually winged near the apex, and
tumid and compressed at the base. Anther terminal; pollinia 4.—Species about 100,
in temperate and tropical regions.

AnN. Rov. Bor. Garp., Carc., Vor. IX.
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Leaves large, membranous, contracted at the base into and continuous with e long sheath : —

Lip sbruptly deflexed from the very base :—

Leaf solitary, cordate; bracts minute . . . . . . . . . . . . 1. L. cordifolia.
Leaves 2, bracts deflexed . . . . . . . . .. o e e 2. L. deflexu.
Lip deflexed from about the middle:—
Leaf solitary :—
Teaf thin, bracts long and slender . . . . . . . . . . « . . 3. L. Glossula.
Leaf fleshy, braots minute . . 4 L. diodon.
Leaves 2; bracts very minute; lip broadly obcordate, apxoulate, onenulate 5. L. rvostrata.
Leaves 2-5; lip cuneately obovate, 2- tubercled at the base :—
Leaves 2-3; floral bract ovate-lanceolate . . . . . .« . . . 6. L. paradoza.
Leaves 4 or 5; floral bract minute . . . . . . . . . . . . . 7 L. bituber-
ctlata.
Leaves ooriaceous or subcoriaceous, jointed to the sheath or pseudo-bulb:—
Pseudo-bulb elongate; leaves 2 s e e e e e v e e e o .« 8 L. longipss.
Pseudo-bulb short, ovoid; leaf solitary . . . . . . . . . . . . . 9. L. Duthies.

1. Liparis corpiroria Hook. f. Ic. Plant. t. 1811,

Terrestrial, the whole plant of a uniform deep green colour. [Pseudo-bulbs crowded,
much compressed, ovoid, pointed, with a few scattered fibres at the base, 35 cm. long.
Stem short, stout, enveloped by the leaf-sheath. Zeaf 5 to 12:5 cm. long and 3-5—10 ¢m,
broad.  Inflorescence about as long as the leaf; peduncle elongate, ebracteate. Raceme
25 to 5 cm.; jloral bract triangular, minute, the pedicelled ovary long and filiform.
Flowers 1'5 cm, long. Sepals linear-lanceolate, acute ; the dorsal spreading, the lateral
pair lying uvder the lip and almost concealed by it.  Petals linear, spreading. Lip
broadly triangular or obovate-deltoid, flat, with a slight concavity at the base, and with
a minute tooth on each side, a central grooved ridge and two lateral branching nerves;
the edges minutely erose-crenulate; the apex broad, subtruncate and apiculate. Columa
curved, much swollen at the base, and produced into two polished knobs, apex with
two short rounded wings. Pollinia elongate, 3-angled, each pair resting on a distinct
rostellum which is tipped with a ball of transparent viscus. Hook, f. Flor. Br. Ind. v,
692; King & Pantl. in Ann. Roy. Bot. Gard, Cale. viii, p, 24, plate 28.

Dehra Dun, Royle; extending eastwards to Sikkim and the Khasia Hills, up to
6,000 feet. Royle’s specimens were in flower in October.

2. Liparis pDEFLEXA Hook. f. Flor. Br. Ind. v, 697.

Terrestrial.  Stem cylindric, as thick as a goose-quill, 5 to 65 cm. long, covered
by two or three tight short subacute sheaths, springing from a cylindric tuber. Leaves
two, from near the top of the stem, subopposite, and with short unequal petioles, elliptic,
acuminate, membranous, plicate, 7-nerved, 15 to 18 cm. long, and about 6 cm. broad.
Inflorescence longer than the leaves, erect, striate; the peduncle with a few lanceolate deflexed
bracts. Raceme lax; foral bract half as long as the pedicelled ovary, reflexed. Flowers
about 8 mwm. across, yellow. Sepals narrowly oblong, the dorsal ucute, the lateral
ones obtuse. Pefuls narrowly oblong, obtuse and, like the secpals, reflexed and with
recarved margins. Lip flat, orbicular-reniform, contracted at its junction with the
column, the margins minutely erose except near the base; apex broad, lightly
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emerginate and mucrouate; the upper surface with a narrowly oblong mesial glistening
and nectar-exuding patch extending from the basc to the middle; calli two, just
under the column. Column slightly eurved, with narrow rounded wings ncar the apex,
the base somewhat swollen. Hook. f. Ic. Plant. 2008; King & Pantl. in Anpn,
Roy. Bot. Gard. viii, 23, plate 31.

Kumaon, in the Kali Valley, Duthic's Collsctor No. 24113; flowering in August.
Previously known ouly from Sikkim,

3. Liparis GrossuLa Reichb. f. in Linnaa xli, 43.

Terrestrial. Pseudo-bulbs ovoid, tufted, 85 to 5 ¢m. long. Leaf solitary, oblong,
subacute, suddenly contracted into a sheath at the base, sometimes stalked, 5 to 10 cm.
long, and up to mnearly 25 em. broad. Inflorescence erect, longer than the leaf;
raceme lax-flowered; floral bract linear, obtuse, shorter than the pedicelled ovary. Flower
I'9 cm, long, green, the lip purplish, Sepals oblong-lunceolate, acute, dorsal spreading,
the lateral ones lying parallel under the lip, all with revolute margins. Petals linear,
reflexed. Lip oblong, with a broad rounded ciliolate cuspidate apex, deflexed about the
middle, concave and with a shining fluted line running from base to apex, without
calli at the non-deflexed base, the whole lip veined and purple with olive-green edges.
Column with two short wings near the apex. the base dilated into two large purple
knob-like convexities. Anther with a beaked apex. Ridl. in Journ. Linn. Soc, xxii.
268 ; Hook. f. Ic. Plant. 1809; Flor. Br. Ind. v, 693; King & Pantl. in Ann. Roy.
Bot. Gard. Cale. viii. 26, t. 33.

Mussoorie range, 6,000 to 7,000 feet, Mackinnon, Duthie, Nos. 21772, 22734,
24179; Landour, 5,000 to 7,000 feet, Edgeworth; British Garhwil, 6,000 to 7,000 feet,
Duthie No. 4427(aj; Kumaon, 7,000 to 8,000 fcet, Strackey & Winterbottom No. 1,
Colonel Davidson, Duthie. Flowers in August. It extends eastwards to Nepal and Sikkim.

4. Lipawis propox Reichb. f. in Linnza xh, 43.

Leof elongate, spathulate, obtuse, membranous, fleshy. Scape angled, naked; bracis
minute. Sepals lincar. Pelals filiform. Lip cuneate and angled on both sides at the base,
then dilated, sub-quadrate and crenulate at the end, apiculate. Column slender, curved,
9-toothed at the base. Anther not rostrate. Ridl. in Journ. Linn. Soc. xxii, 278; Hook. {.
Flor. Br. Ind. v, 693.

Dehra Dun, Hort. W. Sanders. I have seen no specimens of this plant.

5. Liparis RosTRATA Reichb. f. in Linnea xli, 14.

Terrestrial. Isendo-tuld ovoid, sulcate, 12—20 mm. long, tufted on a short rootstock.
Stem from the basc of the pseudo-bulb, bearing two obtuse sheaths. Leaves two,
opposite, sub-sessile or petioled, broadly ovate, subacpte, abm'xt 1 dm. long and 3—1—5 cm:
broad, tapering gradually into sheatbing petioles, Scape a little I?ng: than the .ez;ves,
peduncle quadrangular, angles winged; raceme lazly fluwered, 5—15 cm. long; bracis
small, broad-based. Flowers 19 mm. across. Sepals 3-nerved, narrowly lanceolate or

Axx. Ror. Bor. Gaebp,, Carc, VoL IX.
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spathulate, dorsal with a cordate base. Pefuls linear, reflesed. Lip flat, quadrate,
obcordate, with a minute mucro in the sinus, green tinged with lilac, margins minutely
crenulate, claw channelled ahove. Column long, slender, winged on the sides. Anther
with & broad triangular beak. Hook. f. Ic. Plant. 1813; Fl. Br. Ind. v, 694; Collett
FL Siml. 492. L. olivacea (in part) Herb. Ind. Or. Hook. f. & Thoms. (not of Lindl.);
Royle IIl. 364. L. rupestris (in part) Ridl. in Journ. Linn. Soc. xxii, 145 (not of
Griffith).

Simla to Kumaon at elevations between 5 and 8,000 feet. Simla, 7. ZThomson,
Gamble; Jaunsar, Gamble No. 27163, Osmaston (Duthics No, 21774); N..-W. India,
Royle (L. olivaces); Mussoorie, Falconer, Mackinnon, Duthic Nos. 637(a), 21773, 21774,
22971. In flower during July.

Prate 96. Liparis rostrata Reichh. f.—A plant,—oy natural size. 1, front view of
flower; 2, back view of ditto; 3, column; 4, anther; 5, pollinia;—all enlarged.

6. Liparis pakapoxa Reichb. f. in Walp. Aon. vi, 218,

Terrestrial.  Pscudo-bulbs narrowly ovoid., Stems about 15 em. high, slightly bulbous
at the base, bearing several sheaths, Leaves two or three, 12—13 cm. loug and about
2'5 cm, broad, altermate, narrowly elliptic-lanceolute, acute, narrowed to the amplexicaul
sheath, plicate, 5-nerved. J[wflorescence longer than the leaves, the peduncle finely striate
with one or two lincar spreading bracts; ruceme as long as or longer than its peduncle
few-flowered ; floral bract ovate-lanceolate, shorter than the twisted stalked ovary. Flhwers
1'3 cm. long, green. the lip dull-purple.  Dorsal sepal linear, blunt, spreading, its
margins recurved; lateral broadly ovate, 5-nerved, recurved. Lip quadrate, abruptly
deflexed from the middle, concave, and bearing two erect tooth-like culli; the edges
entire; apex broad, emarginate, erose, and shortly apiculate. Column not curved, its
upper half hood-like from the large rounded crenulate wings, Anther acuminate. Ridl.
in Journ. Linn. Soc. xsziio, 261; Hook. f. Fl. Br. Ind. v, 698; King & Dantl. in
Ann. Roy. Bot. Gard. Cale. viii, 27, plate 54; Collett FI. Siml, 492, L. odorata
Lindl. Gen. and Sp. Orch. 26 ; Thwaites Enum. I'l. Ceyl. 295. Empusa paradoza Lindl,
in Wall. Cat, 1937A (in part); Bot. Reg. sub. t. 825; Gen. aud Sp. Orch. 17; Royle
1. 364; Miq. Prolus, Fl. Japon. 135; Thwaites Enum. Pl Ceyl. 426. Malszis
lancifolia Smith in Rees’ Encyecl.

Abundant on the outer ranges from Simla to Kumaon, up to 7,000 feet,
flowering during the rainy season. This species extends eastwards to Nepal, Sikkim,
the Naga and Khasia Hills and Bengal, and southwards through Central and
Southern India to Ceylon; it occurs also in Burma, Siam, Chiua, Japan and
Java.

7. Liparis BITUBERCULATA Lindl. Bot. Reg. sub, 882.

Terrestrial.  Stems tall, tufted, erect, robust, fleshy, 2 to 2:5 dm. ZLeases four or five
1 to 2 dw. long, obliquely ovate or elliptic-lanceolate, shortly acuminate, 7-nerved’
plicate, membranous, polished, the base tapering into the broad sheathing petiole:
Inflorescence erect, stout, striate, much longer than the leaves; peduncle without bracts:
raceme sbout 15 cm. long, rather few-flowered; foral bract minute, cordate, acute’,
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deflexed. Flowers about 8 mm. long, brownish-purple. Dorsal scpal linear-oblong, obtuse,
reflexed; lateral pair similar in shape but broader and spreading. Petals linear
spreading, their margins, like those of dorsal sepal, recurved. Lip oblong. very concave,
deflexed from about the middle, revolute, beuring two sharp tooth-like calli at its base;
edges cntire or slightly crenulate, the apex blunt with & smell triangular apiculus. Column
curvel, slightly winged near the apex. Ridl. in Journ. Linn. Soc. xxii, 263; Hook. f.
Fl. Br. Ind. v, 693; King & Pantl. in Ann. Roy. Bot. Gard. Calc. viii, 28, plate
35. Empusa paradoza Wall. Cat. 1937 B; Lindl. Gen. and Sp. Orch. 17. Cymbidium?
dituberculatum Hook. Exot. Fl. t. 116, Sturmia bituberculuta Reichb. f. in Bonplandia
i1, 22.

, Kumaon, Blinkworth ; extending to Nepal, the Sikkim Himalaya and the Khasia
Hills. Flowers in July.

8. Liparis roNGIPEs Lindl. in Well. Pl, As. Rar. i, 31, t. 35.

Epiphytal. Pseudo-bulbs close together in a row, cylindric and stem-like, or swollen
at the base, 7'5 to 15 cm. long, with a few vertical strize and tightly clasping sheaths.
Leaves two, oblanceolate-oblong, subacute to acuminate, sometimes aristate, 10 to 15 cm,
long and 2 cm. broad. JInflorescence erect, shorter or longer than the leaves; peduncle
slender, terete, ebracteate; raceme twice as long as the peduncle, many-flowered; floral
bract linear-lanceolate, shorter than the pedicelled ovary. Flowers 7 mm. long, pale
yellowish-green.  Sepals linear-oblong, subacute. Pelals shorter than sepals, linear,
obtuse, reflexed and with recurved edges as are the sepals. Lip broadly oblong, re-
curved from about the middle, the inner margins at the base much thickened so as
to form triangular processes; no true calli, sides entire, the apex broad and shortly
apiculate. Column slightly curved, with very small rounded wings. Wall. Cat. 1943 (in
part); Lindl. Gen. and Sp. Orch. 40; Wight Ic. t. 906; Thwaites Enum. Pl, Ceyl
295; Benth. Fl. Hongkong 352; Ridl. in Journ. Lion. Soc. xxii, 293 (excl. L. clegans
Lindl.); Hook. f. Fi. Br. Ind. v, 703; King & Pantl. in Ann, Roy. Bot. Gard. Cale.
viii, 29, plate 37 Rolfe in Journ. Linn. Soc. xxxvi, 7 L. pendulz Lindl. in Bot. Reg.
1838, Misc. 180. ?L. nesophila Reichb, f. Ot. Hamb. i, 56, L. spathulafe Lindl. in
Bot. Reg. 1842, Misc. 189, p. 81. Liparis lorgipes var, spathulata Ridley 1. ¢.; King &
Pantl. 1. ¢. 30, plate 38.

Tropical Himalaya, from Dehra Dun to Kumsaon, up to 3,000 feet, flowering in
September and October. This species extends eastwards to Sikkim, Bhutan and the
Khasia Hills, and southwards to the Nilgiris and Ceylon; it is also found in China
and in the Malay and Pacific Islands.

L. longipes is a widely distributed and polymorphic species. The Dehra Dun plant agrees best
with Lindley’s L. spathwlata, which has shorter and thicker pseudo-bulbs, rather broader leaves and
shorter racemes than i the type. Sir Joseph Hooker observes (in Fl. Br. Ind. 1. ¢.) that it occurs
everywhere along with the form having long pseudo-bulbs, and that intermediates abound.

9. Liparis Durnier Hook, f. Ic. Plant, 18578,

Epiphytal. Pseudo-bulbs tufted, ovoid, 8 to 12 mm. long. Leas linear-oblanceolate
tapering to the base, petioled or sessile, 25 to 7°5 cm. long by 5to 10 mm. broad, /a-
florescence as long as the leaf, peduncle winged, a little longer than the raceme,
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ebracteate. RBaceme rather laxly flowered; foral bract linear-lanceolate, equal to or
exceeding the stalked ovary. Flowers minute, palegreen. Sepals elliptic-oblong, !)lunt,
reflexed,  Pefals linear, rcourved, longer than the scpals. Lip quadrate, slightly
narrowed to the base, decurved about the middle, the edges near the base with two
thickened processes; true calli none, the sides of the lip entire, apex broad, subtruncate,
slightly emarginate, minutely erose. Column slightly curved, rather lon'g, obscurely
winged, not thickened at the base. Hook. f. FL Br. Ind. v, 701; King & Pantl.
in Ann. Roy. Bot. Gard. Calc., viii, 32, plate 42.

Gori Valley in Eastern Kumaon, 2-3,000 feet, Duthic Nos. 5991, 24111; flowering
in August. It was subsequently found by Mr. Pantling in the Teesta Valley, Sikkim
Himalaya, at an elevation of 1,000 feet.

4, Dendrobium Swartz.

Epiphytal. Pseudo-bulbs short and fleshy or elongate and stem-like, usually tufted.
Leaves never plicate, usually scssile and with sheathing bases. Flowers solitary, or in
fascicles or racemes, often large. Sepals subequal, the lateral pair obliquely adnate to the
foot of the column and forming with it a sac or mentum. Lip sessile or clawed at the
base, adnate to and incumbent on the foot of the column; side lobes embracing the
column, or spreading, or absent; the terminal lobe broad or narrow, flat, convex,
concave or saccate; disk sometimes lamellate. Column short, with a long or short foot
which usually has a nectar-secreting cavity at its extremity, the apex angled or
2-toothed ; anther 2-celled. Poilinia 4, equal in length, sometimes in free pairs but
usually all slightly coherent, ovoid or oblong, slightly compressed.—Species about 300,
in Tropical Asia, Australasia and Polynesia.

§ 1. Breviflores.—Stems tufted, long, terete or clavate. Zeaves membranous

. . )
persistent. Flowers small, in short racemes or heads, yellow, often dingy; mentum large,
saccate; 4p very short, deeply concave or urceolate, truncate or with short lobes.

1. D. bicameratum.

§ 2. Stachyobium.—Pseudo-bulbs short, tufted, with 2 or 3 leaves, or stems
elongate and leafy. ZLecaves narrow, membranous, deciduous or persistent.  Flowers in
slender terminal or lateral racemes, small or medium-sized, pale green or yellowish, or
white with red veins; menfum rather long, conical, incurved, or short and obtuse; lip

often with a flat keel on the disk terminating in a truncate crenate callus on the
mid-lobe.

Racemes many-flowered, drooping

denudans,
Soape short, erect, 3—5-flowered .

. 2. D.
3. D. alpestre.
§ 3. Eudendrobium.—Stems elengated, stout or slender, cylindric,
nodose. Leaves membranous or coriaceous, persistent or deciduous. Flowers usually large
2

in lateral pairs, fascicles or racemes, rarely solitary, variousiy coloured, white yellow
or purple. !

clavate or
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Lip not forming a pouch :—
Flowers palo yellow, or white with yellow, lilac or purple markings:—

Posterior portion of lip convolute :—
Lip asbout as broad as long, without side lobes:—
Lip strongly ciliate on the murgins, apical portion pale
yellow PR . 4 D. primulinum,
Lip minutely ciliate on the antenor mnrgm, pale yellow w1th

purple radiating lines 5. D. Pierards.
Lip longer than broad, with convolute side lobes : —
Mentum swollen at the apex, bracts small, sepals obtuse . . 6. D. amanum.
Mentum conical, bracts large, sepals acute . 7. D. transparens.
Lip convolute throughout its length pale )ellow thh reddlah-
purple veins . . . . . . . . v e o v o . . 8 D, Gamble:.
Lip not convolute:-—
Lip without side lobes . . . . . . . . . . . . . 9 D. crepidatum,
Lip with short erect side lobes . . . . . . . . 10. D. candidum.
Flowers large, yellow, often with purplish blotches on the hp —
Petals and lip not fimbriate on the margins, stems erect:—
Lip convolute at the base, and with a large purple blotoh on
the disk . . . . . 11, D. clatatum,
Lip not convolute; petals and hp a].l su.mlar und concolorous . 12. D. rormale.
Petals and lip with fimbriate mergins :—
Stems erect :—
Lip concolorous . . 13.  D. fimbriatum.
Lip with a large pntch ot reddlsh brown on the upper
surface . . . e e e e e e . 13(a). D. fimbriatum

var, oculata.
Stem pendulous, lip with 2 large suborbicular spots of brownish-

purple. . . . e . - 14 D. chrysanthum.
Lip forming a distinet pouch ﬂowers dull yel.low w1th orange or
reddish veins e e e e e e e e e i e w W v . . 15. D. moschatum.

1. Denprosium picaMeraTuM Lindl. in Bot. Reg. 1839, Misc. 85.

Stems clavate or fusiform, 7'5 to 45 cm. long. Leaves elliptic-oblong to elliptic-
lanceolate, 3'6 to 75 cm. long and 2 to 2'5 cm. broad; apex acute, obliquely and minutely
bifid. Flowers about 1 cm. across, yellow marked with red, densely clustered on a
short rachis and forming a capitate lateral or subterminal raceme; floral bract sheathing
the shortly stalked ovary. Dorsal sepal broadly ovate-oblong; lateral pair triangular,
all concave and subacute. Pefals broadly elliptic, obtuse, about as long as the sepals.
Lip small, fleshy, very concave, broadly triangular (when flattened out) and 3-lobed;
side lobes triangular, acute, erect; terminal very short, truncate; the disk fleshy and
smooth. Column very short, with two large oblong nectar-secreting cells. Mentim
urceolate. Anther fleshy. Saunder'’s Refug. Bot. t. 143; Hook. f. Fl. Br. Ind. v, 729;
King & Pantl, in Ann. Roy. Bot. Gard. Calc. viii, 42, t. 56. D. éreviflorum Lindl,
in Journ. Linn, Soc. iii, 14. D. bulboflorum Falc. Mss. ex Hook. f. in F1. Br. Ind. lec.;
Ic. Plant, t. 2028,

On the southern slopes of the outer ranges; below Mussoorie between 3,000 and
4,000 feet, Mackinnon, No. 21744; above Dehra Dun in Garhwél, Gamble; Lansdowne in
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Brit. Garhwal, Capt. Roberts; Thakil Hill in E. Kumaon, Inayat Khdin (Duthie’s
No. 24092). Flowers in August. It extends eastwards to the Sikkim Himalaya and
Upper Burma, and south to the hilly parts of the Ganjam district.

2. Denprosium peENuDaNs Don Prod. FL Nepal. 34.

Stems 15 to 25'5 cm. long, tercte, suberect, many-leaved, the lower leaves often
early deciduous. Leaves narrowly oblong, acute or subacute, sometimes obliquely
notched, pot narrowed to the sheathing base, 5 to 10 cm. long. Racemes leaf-opposed,
slender, decurved, longer than the leaves, many-flowered.  Flowers 12 to 20 mm. long;
floral bract minute. Sepals subequal, not wide-spreading, linear, acuminate, falcate.
Petals like the sepals, but smaller. Lip much shorter than the sepals, decurved from
the base, lower part subquadrate (when spread out), with two long narrow laciniate
side lobes; terminal lobe strongly rccurved, serrate and crisped; apex triangular; the
disk with an ohscurely 3-lined smooth surfacc. Column rather long, the margin of the
clinandrium denticulate; foot of column long, curved, stout, concave, hispid near its
extremity, without a nectary. Anther with its lower margin ciliolate. Wall. Cat. 2014
(in part); Lindl. Gen. and Sp. Orch. 84; Bot. Reg. 1838, Misc. 156, and 1344, 61;
Journ. Linn. Soc. iii, 19; Hook. f. Fl. Br. Ind. v, 715; King & Pantl. in Ann.
Roy. Bot. Gurd. Calc. viii, 45, plate 62,

British Garhwél, 5-6,000 feet, on rocks, Duthie No. 4416(a); Kumaon, 4-5,000
feet, Strachey & Winterbottom No, 5; Duthie Nos. 3403, 5992, 8019, 24094. Flowers
towards the end of the rainy season. It extends eastwards to Sikkim.

The flowers are pale green or whitish, the lip is veined with red, and the foot of the column
is tinged with red.

3. Dexpronium arpesTRE Royle Ill. Him. Bot. 370, t. 88, fig. 2.

Pscudo-buibs elongate, polynodal, tapcring from the base, 3-4 em. long. Leaves 3-5 cm.
long and 5-10 mm, in breadth, linear-lanceolate, acuminate, often notched just below
the apex, many-nerved, thinly coriaceous. Racemes 3-7-flowered, leaf-opposed, slender,
erect. Flowers about 16 mm. across; floral bract subulate, subpersistent, less than half the
length of the stalked ovary. Dorsal sepal 9-10 mm., lanceolate, acuminate, 3-nerved, erect;
the lateral pair a little longer and broader, falcately lanceolate, acuminate, 5-nerved,
spreading. Fefuls about 8 mm. long, linear-lanceolate, acuminate, 3-nerved, erect. Lip
decurved, coucave, oblong-obovate beyond the narrow claw (when flattened out), yellowish-
green with dark purple veins, side lobes crect, acuminate, decply inciso-serrate along the
edges; mid-lobe small, triangular, acute, much recurved, with undulate edges; disk with
a thickened 3-lamellate mesial crest extending from the base of the lip to the insertion
of the terminal lobe. Column long, its foot elongating to a right angle, anterior surface
wore or less blotched with purple, edges minutely papillose, the cxcavation at its apex
partially concealed by a truncate inflated plate. Mentum short, obtuse, Anther with a
denticulate lip. Sfigmae a viscid orbicular cavity below the anther. Lindl. in Bot. Reg.
1844, Misc. 61; Walp, Ann, vi, 300; Hook. f. Fl. Br. Ind. v, 715. D. denudans Wall
Cat. 2014 (in part). ? D. pusillum Don Prod. 35. )
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Not uncommon in Garhwil and Kumaon at clevations between 4,000 and 6,000
feet, usually on rocks, flowering during the latter part of the rainy season, It extends
castwards to Nepal.

Prare 97, Dendrobium alpestre Roylr.—Dortion of plant,—of natural aize, 1, o
single flower; 2, ditto with scpale and petals removed; 3, lip, flaifened out; 4, colmnn; 5,
summit of column with anther removed; 6, front vicw of anther; 7, sido view of ditto ;
8, poliinia;—all enlurged.

4. Denorosium privuLiNuM Lindl. in Gard. Chron. 1858, 223.

Stems up to 3 dwm. loug and about 1*5 cm. in diam., pendulous. [eaves about 1 dm.
long, the upper ones smaller, broadly oblong, coriaceous. Flowers solitary from the
nodes of the leafless stems, shortly pedicelled, 65 cm. across; floral bract minute,
emarginate. Sepals and prfals white or pink. Sepals narrowly lanceolate, acuminate,
spreading or reflexed. Pefals rather smaller, linear-lanceolatc, ucute, erect or sprending.
Lip broadly oblong (when spread out), very shortly clawed, about 3 cm. in length and
nearly as broad, convolute towards the base, strongly ciliate on the margins, the basal
portion white, the apical portion pale primirose-yellow and puberulous. Column with two
horn-like processes at the apex. Menfum rounded. Anther puberulous, its lip toothed.
Capsules sessile or nearly so. Lindl. in Journ. Linn. Soc. iii, 12; Trans. Itues. Hort.
Soc. 1861, 268, t. 52; Regel Gartenfl. 1861, 158, t. 326; Williams' Orch. Alb. vi, t.
286; Veitch Man. Dendrob. 70, with fig. and ver. gigantea 71; Hook. f. I'l. Br. Ind.
v, 735. D. nobile var. pallidifiora 1look. Bot. Mag. t. 5003.

Dehra Dur at Nalapani; and on the southcrn face of Budrdj near Mussoorie, up to
3,000 feet, Mackinnon (Duthic's No. 25405); Garhwil, Falconer; in the Rimganga Valley,
British Garhwal, Duthic No. 26841. I'lowers in April.

There hLas been considerable misconception in regard to the distribution of this specics. Under
D. crepidatum in the FL Br. Ind. v, 740, Sir Joseph Hooker remarks. “ A specimen in Hort. Kew,
marked ‘Garhwil, I'alooner,” is perhaps @ cultivated one.” This evidently refers to the two
specimens of D. crepidatum glued down on the same sheet with Falconer’s specimens of D. primulinum,
and all of them named JD. crefaceun on the Kew Distrib. ticket No. 1005 by Reichenbach f.
subsequently. There is also on the samo sheet an original ticket of Falconer's referring to the specimens
of D. prémulinum, and bearing the manuscript nawe of * D. petrocarpum.’ Both D. primulinum and
D. crepidatum were found by Falcomer in Garhwil, and they were no doubt cultivated in the
Saharanpur Garden, and sent thenoe to Kew under one name. The eupposition that D. primulinum
was ever found wild in Sikkim is probably an error.

Prate 98. Dendrobium primulinum ZLindl,.—Portion of plant,—of natural size, 1, a
single flower ; 9, ditto with sepals and petals removed ; 3, lip, flattencd out ; 4, column; 5,
summit of column; 6, front view of anther; 7, side view of ditto; 8, pollinia;—
all enlarged.

5. DenxproBium rigzarbl Roxb. in Hook. Exot. Flora t, 9.

Stems slender, pendulous, 6-12 dm. long. Leaves sessile, 5-10 cm. long and 25 to 35
cm. broad, lanceolate to ovate-lanceolate, subacuminate, caducous. Flowers 3-4 cm. across,

ANN, Rot, Bor. Garp., Carc, Vor. IX,
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solitary or two or three together from very short minutely bracteate peduncles which
proceed from the slightly swollen nodes of the leafless stems, rose-coloured or pale
purple, the lip yellow with purple radiating lines at the base. Scpals subequal, oblong-
lanceolate, subacute. Pefals as long as the sepals but much broader, elliptic, blunt.
Lip suborbicular (when spread out), without side lobes, the claw very short; edges
shortly ciliate on the anterior half; posterior portion convolute, upper surface pubescent.
Column and its foot about equal in length, the latter with a nectary at its extremity.
Anther with a curved erose lip. Capsule 5 cm. long, clavate. Rozb. FI. Ind. iij, 483;
Lindl, Gen. and Sp. Orch. 79; in Bot. Reg. t. 1756; Wall. Cat. 2007; Bot.
Mag. t. 2584; Wight Ie. t. 908; Lodd. Bot. Cab, t. 750; Veitch Man, Dendrob. 69;
Hook. £. FL Br. Ind. v, 738; King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii, 51,
plate 72.

Eastern parts of Debra Dun, in forests by the banks of the Song river, Gamble
and Mackinnon ; flowering in May. Extends to Nepal, Sikkim and China; it is also found
in Assam, in Bengal, aud southwards to Tenasserim and S. India.

6. DenproBium aMeNuM Wall, in Lindl, Gen. and Spec. Orch. 78 (exl. syn. D,
aphyllum), :

Stems slender, pendulous, up to 7'5 dm. long, slightly thickened at the mnodes.
Liaves 6'5 to 10 cm. long, oblong-lanceolate with an obliquely acute apex. Flowers
about 3'5 em. across, 2 or 3 from very short bracteate peduncles springing from the
nodes of leafless stems, Sepals oblong-lanceolate, obtuse or acute. Petals larger, ovate,
Lip equalling the sepals, oblong-obovate {when spread out), shortly clawed ; side lobes
broad, rounded, convolute; terminal lobe orbicular with undulate edges, disk villous.
Column broad at the apex; uectary large, its upper margin erose, and its lower with
two calli, the centre occupied by a thickened line. Antker minutely papillose, Lindl.
in Bot. Reg. 1844, 49; Journ. Linn. Soe, iii, 12; Bot. Mag. t. 6199; Reichb. f. in
Gard. Chron. 1875, i, 305, figs. 57 and 58; 1881, ii, 625, fig. 126; Veitch Man.
Dendrob. 17; Hook. f. Fl. Br. Ind. v, 738; King & Pantl. in Ann. Roy. Bot, Gard.
Cale. viii, 49, plate, 69. D, mesochlorum Lindl. in Bot. Reg. 1847, under t. 36; Daxt.
Fl, Gard. i, 63, fig. 43. D. Egertoniee Lindl. 1. c¢.; Paxt. 1. ¢, fig. 44.

Dehra Dun, Gamble; southern slopes of Mussoorie hills up to 5,000 feet, Falconer
Mackinnon; Garhwdl, Duthie Nos. 25842 to 25848; Kumaon, Col. Davidson. Usuall):

on trees May and June. It extends eastwards to Sikkim, Bhutan, Sylhet and
Burma.

The flowers of this beautiful species are violet-scented. The sepals and petals are white tipped
with violet, the lip is white tinged with yellow and hes a purple spot mear the apex, and the lower
portion of the column and the mentum are violet-colured.

7. DexpropruoM TrANsPARENs Wall, Cat. 2008-1.

Stems slender, erect, 3—6 dm. long, slightly thickened at the nodes. Leaves linear-
lanceolate, 7°5 to 10 cm. long and up to 1'3 cm. broad, the apex oblique and sacute.
Flowers about 3'5 cm. across, in pairs from the nodes of the leafless stems; floral bract
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broadly lanceolatc, scarious, much shorter than tho stalked ovary. Sepals subequal,
lanceolate, acute. Pefals about as long as the sepals, but ovatc und not so acute. Lip
as long as the sepals, broadly elliptic-obovate (when spread out), clawed; side lobes
broad, erose, convolute, terminal suborbicular, undulate; the upper surface pubescent.
Column with two horn-like processes at the apex, the foot narrowed and with a sma 1
nectar-secreting cavity at its apex. Menfum short, conical, obtuse. Lindl. Gen. and
Spec. Orch. 79; Bot. Reg. 1844, Misc. 62; in Journ. Linn. Soc. iii, 12; Bot. Mag.
t. 4663; Paxt. Fl. Gard. i, 134, t. 27; Veitch Man. Dendrob. 81; Hook. f. Fl, Br,
Ind. v, 738; King & Pantl, in Ann. Roy. Bot. Gard. Cale. viii, 50, plate 70.
D. Henshalli Reichb. f. in Bonplandia iii, 226. Dendrob. Griff. Notul. 198, No. 11335,
p. 198.

Kumaon, near Naini T3l, up to 3,00v fect; flowering in May. It extends eastwarde
to Nepal, Sikkim and the Khasia Hills.

The flowers are white or pinkish, the lip is blotched with purple down the ceutre amnd has purple
lines towards the base.

8. Denprosiom Gamsret King & Pantl. in Journ. As. Soc. Beng. lxvi, part 2, 584

Stems pendulous, slender, 3-6 dm. long, with short scarious sheaths at the nodes.
Leaves sessile, 3-8 cm. long and 1 to 25 c¢m. broad, subfalcately

ovate-lanccolate
subacuminate, thick, caducous, veins obscure.

Peduncles solitary or in pairs from the
nodes of the leafless stems; floral bracts very small, lanceolate, acuminate. Flower,
15 cm. across, inodorous. Sepals and petals about equal, lanceolate, acuminate, with
reflexed tips, pale greenish-yellow, &-nerved. Lip 19 cm. long, convolute throughout its
entire length, the edges fimbriate-serrate except towards the base and at the very apex,
subquadrate when flattened out, blunt at the apex and narrowing into a long claw at
the base; upper surface with a broad grooved thickened band from basc to apex,
densely villous on its apical half; veins reddish-purple, bifurcating towards the
Column 10 mm. long, its foot elongated and with a
base. Mentum elongate, slightly curved and spur-like.
its lip denticulate.

margin
small ovate-lacerate nectary at it
Anther minutely papillose outside,

Dehra Dun, Gamble, Mackinnon (Duthie's Nos, 22983 and 24156); flowering from
June to August. It has been found also on the Nilgiris by Mr. Proudlock.

This species is nearly related to D. macrostachyum Lindl, but the peduncles of the latter are

much Lrancled, the lip is convelute at the base only and is not cilizte on the margins, the leaves
are membranous, and the flowers are scented.

Prate 99. Dendrobium Gamblei King & Pantl.—A plant,—of natural size. 1,
side view of single flower; 2, side view of lip; 38, lip flattened out; 4, column with
ovary attached; 5, front view of column; 6, side view of ditto; 7, anther; 8, pollinia;
—all enlarged.

9. DexproBrus crepipaTUM Lindl, in Paxt. FL Gard. i, 63, fig. 45.

Stems pendulous, 1*5 to 4'5 dm. long, tapering to the base, striatod green aund
white, covered when dry with the long scarious sheaths of fallen leaves.  Leaves

Axx. Rov. Bor. Garp,, Carc., Vor. IX,
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linear-lanceolate, acuminate, 5—10 cm. long. Flowers 2 to 2'5 cm. across, solitary or
two or three together on very short bracteate peduncles from the slightly swollen nodes
of the leafloss stems, white or pinkish, with a large yellow blotch on the lip; pedicels
35 cm. long. Sepals subequal, broadly oblong, subobtuse. Pefals not exceeding the
sepals, broadly ovate. Lip broadly obovate, pubescent, the edges undulate; apex broad,
often retuse; base narrowed to a short claw, with a short transverse ridge in front
of it and a swmall pit behind. Column very short and broad; wmentum short, obtuse,
Anther very convex. Ovary long-peduncled, divergent, purple. Capsule clavate, + cm.
long. Bot. Mag. tt. 4993, 5011; Veitch Man. Dendrob. 33; Hook. f. Fl. Br. Ind.
v, 740; King & Pantl. in Ann. Roy. Bot. Gard., Cale. vili, 48, plate 66. D.
Lawanum Lindl. in Journ. Linn. Soc. iii, 10; Dalz. & Gibs. Bomb. Fl, 261. Den-
drochilum rosewm Dalz. in Hook. Kew Journ. iv (18532), 291

Dehra Dun near Rajpur, W. Gollan (Duthies No. 25404); Garhwal, Faleconer. In
flower during May. It extends eastwaids to Sikkim, Assam, the Khusia Hills and
Upper Burma; it is also found in the Bombay Presidency and in 8. India.

The flowers of the Sikkim form are less attractive than those of the form found in Assam and
on the Khasie Hills, aud Sir George King has reason to beliove that this species is usually self-fertile,
and that it may represent e stage in the tramsition towards cleistogamy.

10. Denprosrum caxpipum Wall, in Lindl. Bot. Reg. 1838, 36; 1844, Misc. 32.

Stems erect, slender, 1'5 to 3 dm. long, cylindric. Leaves 5 to 75 cm., narrowly
lanceolate; apex obtuse, obliquely bifid. Peduncles with short hyaline sheaths, 1-3
flowered, from the nodes of the leafless stems. Flowers white, 25 cm. long.  Sepals
broadly lanceolate, obtuse or subacute. Petals like the sepals, but wore acute. Lip
as long as the sepals, oblong-lanceolate; the apex suddenly acute; side lobes rounded,
incurved, the disk between them with an elongated callus.  Column short, with a
very broad and deeply excavated foot. Mentum short, broad and rounded. Aniher
large, suborbicular, papillose. Paxt. Fl. Gard. i, 63, fig. 41; Walp. Ann. vi, 286;
Hook. f. Fl. Br. Ind. v, 733, in Ann, Roy. Bot, Gard.,, Cale. v, part 1, 12, t. 19;
King and Pantl. in Ann. Roy. Bot, Gard. Cale. viii, 49, t. 68. D. spathaceum
Lindl. in Journ. Linn. Soec. iii, 15; Hook. f. Fl. Br. Ind. v, 737,

Garhwal near Tehri at about 5,000 feet, Mackinnon’s collector (Duthie's No. 24155);
Kumaon at 3,000 feet, Strackey & Winterbottons; flowering in April and May. It
extends eastwards to Nepal, Sikkim and the Khasia Hills.

With the exception of a yellow spot near the base of the li

the fow ; ite
other respects it closely resembles D. amenum. P ers are pure white. Iu

11. Dexprosrum cravatuM Wall. Cat, 2004,

Stems stout, slightly clavate, 4'5 to 75 dm. long; the lcaf-bearing ones smooth
14

the leafless sulcate. Leaves 9 to 12 cm. long, narrowly oblong, coriaceous, the apex
blunt or subacute, siightly notched. Peduncle 5 to 7'5 cm. long, bearing m:,)n
’ y
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tubular membranous sheaths. Raceme twice or three times as long as the peduncle,
horizontal or decurved. Flowers four to six on ench peduncle, rather distant, 5 to 7-5
cm. across; floral brac! membranous, oblong, subacute, shorter than the slender pedi-
celled ovary. Sepals oblong, obtuse or subacute. Petals broadly ovate, subacute. Lip
narrowed to the convolute base; unterior portion expanded, concave, orbicular-reniform,
its nargins near the base slightly fimbriate; apex undulate; upper surface tomentose,
Column and its foot short, the latter with a nectary near the base; mentum short,
Lindl. in Paxt. Fl. Gard. ii, 104, fig. 189; Bot. Mag. t. 6993; Reichb. f. in
Walp. Ann. vi, 293; Hook. f. FI. Br. Ind. v, 746; King & Pautl. in Aunn, Roy.
Bot. Gard. Cale. viii, 53, t. 60. ‘

Kumaon, Strachey & Winterbottom, Stewart; Gori Valley, Duthie No. 24006 ;
flowering in May and June. It extends eastwurds to Nepal, Sikkim, the Khasia Hills,
Upper Burma and China, but is not abundant anywhere,

The flowers are dork yellow, and near the centre of the lip there is a large reddish-brown blotch,
the edges of the lip being of a paler colour than the rest of the Hower.

12. DenbroeioM NorRMALE Falconer in Amn. Nat. Hist. iii, 196 (name only);
Proc. Linn. Soc. i (1839), 14.

Stems 3 to 4 dm. long, ercct, terete, sulcate; internodes 2'5 to 35 cm. long
Leaves linear-lanceolate, acuminate, 7-3 to 125 long, thin; sheaths tubular. Fiowers
65 cm. in diam., subracemose on a lateral peduncle, golden yellow, sweet-scented;
peduncle 2:5 to 3:5 cm. long, with tubular sheaths at the base; bracfs embracing the
slender ovary, about half its length. Sepals equal in length, their margins ‘entire;
dorsal acute, lateral obtuse or emarginate, all three mucronate just below the apex on
the outside. Pelals and lp similar and about as long as the sepals, but a little broader,
their margins minutely serrulate except tO.WB.l'L.IS their bases.  Column short, rotundate,
divided at the apex into six divisions, of which the larger ones are subobovate
subearinate, tooth-like and opposite the petals. Awther firm, with a slender filament
(occasionally there are three anthers unequally developed, the largest being anticous).
Pollinia 4, connate in pairs. Guiff. Notul. iii, 255; Ic. Pl. As. t. 284; Lindl. in
Journ. Linn. Soc. iii, 10; Royle Ill. Him. Bot. 363; HHook. f. FIl. Br. Ind.

v, 748

Mussoorie range, in shady ravines on the southern slopes, 3,000 to 6,000 feet
Vicary, Falconer, Edgeworth, Mackinnon (Duthie's Nos. 22707, 24157); British Garhwal
near Vaori, 7. Thomson, Flowers in June,

This remarkable plant which, as Lindley pointed out, is no doubt a peloriate state or variety
of some ellied species, hes given rice to much disoussion as to the mormal pesition of the supplementary
anthers in the orchid family. Falconer, in his note published in the Proceedings of the Linnean Society,
vol. i., p. 14, says:—*In my plant it is most distinctly evident both by a decurrent ridge on each
filament and by transverse seotions of the column et all heights down to its base, that the supple-
mentary anthers have the same relative position as the usual fertile one, and in harmony with Lindley’s
formuls,” It was suggested by Lindley that D. iormale might prove to be & monstrous condition of
D. fimbriatum, but the inflorescence of the former is more ike that of D. clecatum, whilst the lesves
almost exactly resemble those of D. chrysanthum.



102 MALAXIDEZE.

Prate 100. Dendrobium normale Fule.—Portions of leafy and flowering stems,—nf
natural size. Fig. 1, single flower; 2, column; 3, ditto, with anther partially detached; 4,
anther; 3, pollinia ;—all enlarged.

13. Drxprosivd rimpriaTuM Hook. Exot. Il t. 71,

Stems suberect, 7*5 to 15 dm. long, tapering upwards from the Dbase, sulcate,
slightly thickened at the nodes. ZLeaves 9 to 15 em. long, oblong-lanceolate, acuminate,
narrowed to the base. Racemes usually on the leafy stems, lateral, pendulous, 7-12-
flowered, 15 to 20 -cm. long, the peduncle with several sheathing bracts at the base.
Flowers 5 to 7'5 cm. across, yellow; floral dract minute. Sgpals broadly oblong, blunt,
entire.  Pefals bronder than the sepals, their apices slightly emarginate, erose. Lip
orbicular, with an undulate deeply fringed margin, the base shortly clawed. Column
with its foot short and broad and with a suborbicular nectary near the base of the
former. Anther obliquely and Dbluntly conical; pollinia compressed. Wall, Cat. 2001;
Lindl. Gen. and Sp. Orch. 83 (not 76); Paxt. Mag. ii, 172; Floral Cab. t. 109;
Veitch Man. Dendrob. 42, with fig.; Walp, Ann. vi, 203; Hook. f. Fl. Br. Ind.
v, 745; King & Pantl. in Ann. Roy. Bot. Gard. viii, 58. Dendrobium sp. Griff.
Notul. iii, 113.

Near Lansdowne in British Garhwal, collected by Capiain Eoberts ; flowering in
May. This plani was originally discovered in 1820 by Wallich, er by one of his
collectors, on one of the outer ranges of the Nepal Himalaya.

Var. ocurata Hook. Bot. Mag. t. 4¢160.

Flowers bright yellow, with a large round reddish-brown patch on the lip, Il
Hortic. i, t. 15; Warner Sel. Orch. ii, t. 19; Paxton Fl. Gard. iii, t. 84; Jard.
Fleur. 314; Hook. f, Fl. Br. Ind. v, 745; King & Pantl, 1. c. 59, t. 82. D. Paztont
Paxt. Mag. vi, 169 (not of Lindl); Fl. des Serres vii, t. 725.

Outer ranges of the Garhwil and Kumaon Himalaya up to 5,500 feet; Mus-
soorie range, Vicary, Mackinnon and others; Kumaon, Strackey & Winterbottom
No. 6. Flowers in April and May. It extends eastwards to Nepal, Sikkim, Bhutan,
Assam and Khasia Hills, Chittagong, Upper Burma, and also in Perak. In considera-
tion of its much wider distribution it might very properly be regarded as the type
instead of a variety of the so-called type.

14. DexproBioM cHRYSANTHUM Wall. Cat. 2012.

Stems pendulous, 6 to 9 dm. long, tapering towards the base and apex, dark
green, clothed with scarious white-lined tubular sheaths. Leaves 7'G to 16'5 cm. long,
and from 25 to 3'5 cm. wide, lanceolate, acuminate, the base rounded and sheatl-
mg. Flowers 34 cm. in diam., rather flesky, arranged in fascicles of 2 to 4 on
very short bracteolate peduncles from leafy or leafless stems. Sepals subequal, broadly
ovate, obtuse, concave, keeled, fleshy, the lateral pair slightly falcate. Pefals a little
longer than the sepals, concave, ovate-orbicular, entire or minutely erose. Lip trans-
versely orcbicular-oblong or reniform (when flattened out), concave, tomentose towards
the fimbriate margin, abruptly clawed at the base. Column broad, concave, the foot
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with a transverse ridge towards the lower end, and a large nectary below it; atigma
emarginate at the lower edge. Menfum short and blunt. Anther 3-ridged on the
anterior surface; pollinic oblong. Capsule subovoid or pyriform, 35 to 5 cm. long.
Lindl. Gen. and Sp. Orch. 80; in Journ. Linn. Soc. iii, 8; in Bot. Reg. t. 1299;
Gartenfl. t. 446; Veitch Man. Dendrob. 28; Hook. f. Fl. Br. Ind. v, 747; King &
Pantl. in Ann, Roy. Bot. Gard. Cale. viii, 55, t. 77. D, Pazloni Lindl. in Bot.
Reg. 1839 (Misc. 56), Fl. des Serres vii, t. 725.

Garhwdl, Duthic No. 25807 ; Kumaon, in the Rémganga Valley, 4-5,000 feet,
Duthie No. 3404; Gori Valley, Duthic No. 24095, Flowers during August and
September, It cxtends to Nepal, Sikkim, Bhutan, the Khasia Hilly, Burma and
China.

The flowers are yellow, and the lip has two suborbioular spots of hrownish-purple.

15. Denporosium moscHATUM Wall. in Don Prod. (1825), 34.

Stems stout, erect, tufted, 9 to 18 dm. long, terete, striate, Leaves 7'5 to

15 cm. long and 3 to 5 cm. broad, oblong ovate-oblong or lanceolate, acute or minutely

and obliquely notched, slightly narrowed to the base. Racemes one or two from near

the apex of a leafless or leafy stem, 2:3 to 3 dm. long, decflexed, laxly 8- to 16-

flowered ; base of peduncle stout and covered with many sheathing imbricate bracts.

Flowers 5 to 75 cm. across, usually dull yellow, tinged with pink, and with orange

or reddish veins; fioral lract lanceolate. Sepals subequal, up to 5 cm. long, oblong-

elliptic, obtuse, sheathing. Pecfals larger than the sepals, broadly ovate, obtuse. Lip
shorter than the petals, forming a subglobular or pyriform open-mouthed pouch with -
incurved margins, outer surface and cdges pubescent, often with two large brownish-

purple spots inside the cup.  Column short and broad, the foot widening downwards,

nectary transversely oblong. Anther with an erose lip. Capsule 5 em. long, fusiform.

Wall. PL As. Rar. i, 83, t. 195; Lindl, Gen. and Sp. Orch. 82, in Bot. Reg.

1844, Mise. 37; in Journ. Linn. Soc. iii, 8; Bot. Mag. t. 3837; Paxt, Mag. i, t. 241

(excl. syn. clavatum); Veitch Man. Dendrob., 61; Warner Orch. Alb, t. 165 (var. cuprea)
Walp. Ann. vi, 296; King & Pantl. in Amn. Roy. Bot. Gard. Cale. viii, 60, t, 84.

D. Calceolaric Carey in Hook. Exot. FL t. 184; Lindl. Gen. and Sp. Orch. 83; Hook.
f. Fl. Br. Ind. v, 744. D. cuprcum Herb. in Bot. Reg. t. 1779. Epidendrum moschatum

Buch. & Banks in Syme’s Embassy to Ava, ed. 1 (1800); 478 with fig.; ed, 2,

vol. iil, 315 with fig.

Kumaon, Strachey § Winterbottom No. 9. Flowers during the early part of
the rainy season. It extends eastwards to Sikkim, Bhutan, Assam, the Khasia Hills
and Chittagong, also in Tenasserim,

5. Bulbophyllum Thouars.

Epiphytal; pseudo-bulbs from a creeping rhizome, rarely none. ZLeaves solitary,
thick, persistent (deciduous in B. polyrhizum), or in pairs and thin and deciduous. Scaps
from the rhizome near the base of 'the pseudo-bulb, rarely distant from it. Flowers
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solitary, cupitate, umbellate, spicate or racemose. Sgpals subequal or the lateral pair
Ionger than the dorsal (ravely twice as long); the lateral pair adnate to the foot of
the column. Pefals various, usualiy much smaller then the dorsal sepal. Lip jointed on
the foot of the colnmn, mobile, usually small and strongly recurved. Column very short,
often 2-aristate at the apex. Anther 2-celled; pollinia 4, the two inner reduced in
size.—Species about 250, wropical and subtropical, chiefly Asiatic, a few in Alfrica,
Australia and America.

Flowers solitary, on a long pedicel, scape very short . 1. B. affine.
Flowers racemose or spicate :—
Rhizome short, pseudo-bulbs usually crowded, leafloss wlen
in fower . . .
Rhizome slender, with distaut pssudo-bulbs, flowers and
leaves coctameous .

2. B. polyriizum.

3. B. rveptans,

1. BunsopRYLLUM ArrINE Lindl. in Wall. Cat. 1982,

Rhizome long, stout, densely rooting. Pscudo-bulbs about 75 cm, apart, 3 to 4 cm.
long, cylindric, slightly thickened at the base. Leaj narrowly oblong, obtuse, tapering
to the base, 7*> to 17'75 cm, long, shortly petioled. Scape very short, DLracteate,
from the sides of the base of a pseudo-bulb, or from the rhizome between the
pseudo-bulbs, bearing a single flower, Flowers 2 to 25 cm. long, pedicelled, pale green
streaked with red, smooth. Sepals subequal, lanceolate, subacute, 5-nerved, not reflexed,
the lateral pair falcate. [’efals a little shorter than the sepals, 3-nerved, Zip shorter
than the petals, lanceolate, thickened and concave at the base, the margins of the
upper surface dark purple. Column greenish-yellow, rather stout, its foot short. Anther
conical, scabrid ; polltnia curved. Lindl. Gen. and Sp. Orch. 48; Reichb. f. in Walp,
Ann, vi, 246; Hook. f. Fl. Br. Ind. v, 756; King & Pantl. in Ann. Roy Bot. Gard.
Calc. viii, 67, t. 91. Sarcopodium afine Lindl. in Paxt. Fl. Gard. i, 155; Fol.
Orch., Sarcopedium 5,

Kumaon, in the Gori Vailey between 4,000 and 5,000 feet; Duthie No. 24101 ;
fiowering in June and July. It extends eastwards to Nepal, Sikkim and the Khasia
and Naga Hills.

2. BuLsoprvrLuM poLYRHIZUM Lindl. Gen. and Sp. Orch. 53,

Rhizome thread-like, branehing; pseudo-bulbs crowded or distant, globular or ovoid,
with a broad base, smooth. Leesy 65 cm. long, narrowly oblong, subacute, slightly
marrowed to the sessile base, deciduous before the flowers open. Scape filiform, about
1 dm. long, its suberect peduncle longer than the raceme, bearing one or two wminute
bracts, raceme inclined, Flowers about 6, distant, secund, pale ycllow, 8 mm. long;
floral bract minute, oblong, about equalling the short stalk of the ovary. Sepals
spreading, subacutc; the dorsal ovate, concave; the lateral pair longer, oblong-lanceolate,
subacute, 3-nerved. [Pefals much shorter than the sepels, broadly ovate, acute,
1-nerved, Lip stipitate, deflexed from the base, oblong, obtuse, scaberulous, the basal
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half grooved. Column with very short sharp teeth; its foot short, slightly curved.
Anther  papillose, its lip acute. Hook. f. FL. Br. Ind. v, 767; in Ann. Roy Bot.
Gard, v, pt. 1, 15, t. 23; King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii,
70, t. '95.

Dehra Dun, Gamble, Mackinnon (Duthid's No. 24147); Garhwdl, up to 4,000 feet,
Mackinnon ; flowering in March. It was found by Wallich in Nepal, and occurs also in
Sikkim in the valley of the Teesta at an elevation of 1,500 feet.

3. BoupopmYLLUM REPTANS Lindl, in Wall. Cat. 1988.

Rhizome thin, wiry, naked, branching; pseudo-bulbs distant, obpyriform, smooth, up to
2 cm. in length. ZLeaf 9 to 15 cm. long, linear-oblong, subacute, obliquely notched at
the apex, slightly narrowed at the bese to the very short petiole. Scapes shorter or
longer than the leaves, often in pairs, slender and more or less decurved; peduncle sheathed
at the base, bracteate, longer or shorter than the laxly-flowered raceme; floral bract of
the lower flowers of the spike longer than those of the upper, oblong-lanceolate, usually
longer than the shortly-stalked ovary. Flowers 7—9 mm. long, yellowish with purple spots.
Sepals subequal, lanceolate, 3-nerved, sperading, the lateral pair with dilated bases. Pefals
much shorter than the sepals, oblong, blunt, 1-nerved, spreading. Lip about as long as
the petals, stipitate, deflexed from the middle, oblong, expanded and grooved at the
base, apex narrowed and subacute, margine morc or less winged. Column with filiform
apical processes and short lateral wings; the foot short and curved, tumid near the
stigma. Pollinia subglobose, the two inner small. Lindl. Gen. and Sp. Orch. 51; Hook.
f. ¥l. Br. Ind. v, 768; King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii, 77, t.
106. B. Clarke Reichb. £. in Journ. Linn. Soc. =xxv,; 72. Tribrackia reptans Lindl.
Coll. Bot. t. 41A.

Garhwél, east of Tehri, at about 5,000 feet, Mackinnon; flowering at the beginning
of the cold season. The species extends eastwards to Nepal, Sikkim and the Khasia
and Naga Hills.

6. Cirrhopetalum Lindi.

Epiphytal. Rkizome creeping, but sometimes cewspitose; pseudo-bulbs 1- rarely 2-
leaved. Leaves coriaceous and persistent, rarely membranous and deciduous. Scape
rising from the base of a pseudo-bulb. Flowers usually in whorled umbels, cr capitate,
rarely racemose, often dorsally compressed. Dorsal sepal concave, short, rurely half as
long as the lateral pair, usually much shorter; lateral sepals usually much elongate and
acuminate, oblique, often cohering by their edges, the bases adnate to the sides of
the column or of its foot. Pefals shorter than the dorsal sepal. Lip small, tumid,
usually entire, always shorter than the dorsal sepal, jointed to the end of the foot
of the column and more or less mobile, Column short; its apex with two (rarely
four) tooth-like appendages; the foot more or less produced. Antker 2-celled; pollinia 4,
cohering in o single mass and sometimes attached by their lower ends to a mass
of wviscid tissue: the inner two usually small and lamelliform.—-Species about 40,
chiefly Indo-Malayan.

Axxy. Rov. Dor. Gaep, Carc., Vou. IX,
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This genus is bost distinguished from Bidbophylium by the shortness of the dorsal sepal and
{be great length of the lateral sepals; also by the flowers being usually in umbels, rarely in
Tacemes or beads.

Pollinie attached to & wviscus; lateral sepals quite {res,

umbels erect . . . . . . . . . . . . . . . L C, maculosum,
Pollinia without a viseus, lateral eepals eohering :—
Laters! sepals cohering at their bases, umbels erect . 2. C. Hookeri.
Lateral cepals oohering exoept at their bases, racemes
drooping . .+« « « « v ¢ e« o o « = o 3. C. refractum,

1. CirrEOPETALUM MacuLosuM Lindl. in Bot. Reg. 1841, Misc. 81; 1843 under
t. 49.

Rhizomes with fibrous sheaths and many roots; psoudo-dbulbs contiguous or as
much as 1'3 cm. apart, ovoid, wrinkled at flowering time, 2 to 25 cm. long, Leaf
sessile, 11'5 to 15 cm. long, nerrowly oblong, obtuse and notched at the apex,
narrowed at the base, thick. Scape about twice as long as the pseudo-bulb, with a
sheath at the base, the umbel 2-4-flowered; foral dract lanceolate, shorter than the
stalked ovary. Flowers about 5 mm. long. Sepals and pelals cream-coloured and spotted
with red. Dorsal sepal free at its base from the lateral pair, broadly ovate, acute, sub-
depressed; lateral sepals about twice as long as the dorsal, free, ovate-lanceolate from
a broad base, sub-acute, falcate, their upper margins curved inwards. Pefals broadly
ovate, very obtuse. Lip oblong with a broad base, tapering to the sub-acute apex,
green, the upper surface grooved. Cblumn broadly winged, short; the apical teeth
short, curved, blunt; its foot narrowed, rectangularly curved below the apex.
Pollinia all cohering to a viseus, the outer two much the longer. Hook. f. Fl. Br.
Ind. v, 776; King & Pantl. in Ann, Roy. Bot. Gard. Cale. viii, 95, t. 132.
C. bootanense Griff. Notul. iii, 297; Ic. Pl t. 299. Bulbophyllopsis maculosa Reichb. f.
in Walp. Aon. vi, 243. B. morphologorum Reichb. f. in Bot. Zeit. 1852, 933,

Below Muesoorie, Duthie; Garhwil, Falconer, Mackinnon (Duthic's No. 21151} ;

Knmaon, 3-4,000 feet, Strackey & Winterbottom. Flowers in May. It extends
eastwards to Nepal, Sikkim and the Khasia Hills.

2. CirrooreTaLUyM Hookerr Duthie in Journ. As. Soc. Beng. lxxi, part 2, 38.

Caspitose, Pscudo-bulbs crowded, 15 to 1'7 cm. long, ovoid, obtuse, grooved,
greyish-green, one-leaved. ZLeaf 3 to 4 cm. long and 1 to 1'2 em. broad, elliptic-oblong
or lanceolate, often subfalcate, very shortly petioled, notched at the obliquely obtuse
or acute apex, coriaceous, dark green above, paler beneath, narrowly hyaline along the
margins, Peduncle slender, equalling or exceeding the leaves, bracteate. Umbel 3-10-
flowered; floral dracfs 5 mm. long, whorled, lanceolate, acuminate, membranous, shorter
than the pedicelled ovary, margins incurved. Dorsal sepal 5 mm. long, quite free at
its base from the lateral pair, ovate, emarginate, concave and embracing the column,
pale yellow, and with three broad reddish-purple veins; laferal sepals 2'1 cm. long,
cohering at their base and adnate to the foot of the columm, suricled at the base
linear-lanceolate, acuminate and with cucullate tips, yellow with three to four reddish
veins, which bLecome indistinet upwards. Pefals shovtar ihan the dorsal sepal, Lroadly
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and obliquely ovate, rounded at the apex, yellow tinged with reddish-purple at the
base. Lip deflexed from about the middle, oblong, with the margine incurved and
forming 2 deep furrow on the upper swface, thick and fleshy, yellow with reddish-
purple spots on the raised margins of the basal portion. Column with a long incurved
foot; apical processes two, triangular, setaceous. Hook. f. in Bot. Mag. t. 7869.

Garhwil near Tehri, epiphytic on Rhododendron arboreum at elevations between 5
and 6,000 feet, Mackinnon's collector (Duthie's No. 25402).

This species is most nearly related to C. caspitoston Wall.,, a pative of the Bikkim Himeleya
and the Khasia Hille, from which it differs by its larger size, more reunded pseudo-bulbs and much
longer soapes. The lateral sepals adhere at the base only, and the petsls are obtuse and quite entire ;
the shape of the lip is aleo different. The Botanical Magazine plate, alluded to above, was prepared
from living specimens sent to Kew early in 1902.

Prate 101.  Cirrbopetalum Hookeri Duthis.—Portion of plant,—of natural size, Fig. 1,
single flower, side view,; 2, the same, seen from the front; 3, dorsal sepal; 4 and 5, lip; 6,
column and ovary with lip atiached; 7, column with lip removed; 8, anther; 9, pollinia ;—
all enlarged.

3. CrirREOPETALUM REFRACTUM Zollinger in Flora (1847), 466,

Caespitose ; pseudo-bulbs crowded, conical and with broad bases, short, wrinkled at
flowering time. Leaves in pairs from the apex of a pseudo-bulb, deciduous at flowering
time, 3'5 to 12'5 ecm. long, narrowly oblong, acute, contracted at the bage, sessile. Ped-
tncle 10 to 15 cm. long, erect, slender, sheathed at the base and with two ovate.
acuminate Dlracts; raceme drooping, 35 to 9 cm. long, 4—I12-flowered; floral braci
ovate-acuminate, much longer than the short subsessile ovary. ZFlowers 4 to 65 cm.
long, decurved. Dorsal sepal free at the base from the lateral pair, lanceolate, apex
awned ; margins ciliate, depressed; lateral pair about five or six times as long as
the dorsal, cohering except at the base. Pelals rather fleshy, triangular, more densely
ciliate than the dorsal and about half as long. ZLip shorter than the dorsal sepal,
oblong, obtuse, very fleshy; lower surface convex, the upper smooth, deflexed from
below the middle, the basal half with upturned edges, the anterior half with tufts
of purple giandular hairs, Column short, with slender decurved apical teeth, the foot
short and abruptly contracted about the middle. Anther papillose; pollinia obavoid,
subequal. Walp. A=nm. i, 776; Hook. f. FL Br. Ind. v, 779; in Ann. Roy. Bot.
Gard. Cale. v, 19, t. 28; King & Pantl. in Ann. Roy. Bot. Gard. Cale. vii,
87, t. 119. C. Wallické: Lindl. in Wall. Cat. 1980; Bot. Reg. 1839, Misc. 72; and
1843 sub, t. 49 (not of Wall. Pl As. Rar.). C. {ripudians Par. & Reichb. f. in
Gard. Chron, 1876, 816. Bullophyllum refractum Reichb, f. in Walp. Anp. vi, 259.
B, tripudians Par. & Reichb. f. in Trans. Lino. Soc. xxx, 154,

Kumaon, in the Sarju valley at 3,700 feet, Strachey & Winterbottom No. 11
flowering after the rainy season is over, It extends eastwards to Sikkim, and is found
also in Burma and Java,

The lateral sepals, which form the most conspicuous part of the flower, are pale green wien
young end become brownish with age. The dorssl sepal and the petals and lip are pals yellow,
aspottod with purple.

Axn, Rox. Bor. Garp., Carc, Yor. IX,
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TRIBE II.—EPIDENDREAZ.

Pollinia 4 or 8, waxy, attached by their bases or by their backs to a single or
double granular or translucent appendage, but without any gland derived from the
stigma.

Terrestrial, without pseudo-bulbs :—

Scapes from o stout rhizome, flowering before the leaves
ADPEBT . . .« 4 . s+« o v o o o o« . 7. Pachystoma.
Stems leafy; flowers large, appearing with the leaves . . 8. [Phaius.
Epiphytel, pseudo-bulbous or with jointed stems:—
Column with a long foot, pollinia 8 . . . . . . . 9. Eria

Column without a foot, pollinia 4 :—

Pseudo-bulbous, flowering bracts deciduous . . . . 10. Calegyne.
Stems composed of elongate pseudo-bulb-like joints . 11. Pholidota.

7. Pachystoma Blume.

Terrestrial, with thick rhizomes. ZLeaves solitary or in pairs, appearing after the
flowers, long, narrow, many-nerved. WScapes pale, with many sheaths. Flowers in
crowded racemes, rather small, white or pale purple, puberulous. Lip sessile on the
base of the column, erect, with oblong acute side lobes and a small terminal lobe.
Column short, dilated at the apex. Anther dorsal. Pollinia 8, pyriform, adhering to a
single membrane.—Species 6 to 8, Asiatic or African.

PacaysToMa SENILE Reichb. f. in Bonplandia iii, 251,

Terrestrial, leafless at flowering time. Rhizome rather stout; producing leaves at
intervals of 2 to 5 cm. ZLeaf succeeding the flowers, solitary, longer than the scape,
linear, membranous, 4- or 5-nerved. Scapes about 3 dm. high, clothed with many pale
memwbranous clasping striate sheaths, each 25 to 5 cm. long; raceme many-flowered.
Flowers about 13 mm, across, greenish-white tinged with pink or purple, glandular-
puberulous ; floral bract longer than the curved stalked pubescent ovary, erect, lanceolate,
acuminate. Sepals unequal; the dorsal oblong, rounded at the apex; the lateral pair
spreading, oblong-lanceolate, subacute, [Pefals narrowly spathulate, recurved, puberulous
like the sepals. ZLip sessile on the base of the column, 3-lobed, erect, broadly oblong,
gibbous at the base, pubescent, side lobes with acute falcate apices, the terminal lobe
suborbicular recurved and abruptly acuminate at the apex, disk of whole lip with
5 stoutly-crested ridges extending from base to apex. Column dilated at the apex,
puberulous.  Anther on the back of the column, indistinctly 8-celled. Pollinia 8,
subelavate, cohering to a single cylindric appendage. Reichb, f. in Walp. Ann. vi,
463; Hook. f. Fl. Br. Ind. v, 812; King & Pantl. in Ann, Roy. Bot, Gard. Calc.
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viii, 101, t. 140, P. Swmitlhignum, P. monlanum and I, Lindleyanum Reichb. f. le.;
and in Walp. Ann. vi, 462, 463. [P. Edgeworthii Reichb. f, in Walp. Ann, vi, 463,
Apaturia senilis, A. Smithiana and A. montane Lindl. in Wall. Cat. 3739, 3737, 3738;
Gen. and Sp. Orch. 130, 131. 4. Lindicyanas Wight Ic. 1662,

Debra Dun, T. Thomson, Mackinnon; Garhwdl, Falcomer ; flowering in Apiil, It is
found also in many places within the northern border of the Gangetic Plain from the
Jumna to Moradabad and N. Oudh, and extends southwards to the hilly parts of the
Peninsula and Ceylon. Eastwards it extends to Sikkim, tho Khasia Hills, Manipur,
the Nicobar Islands, the Malay Archipelago and 8. China.

8. Phajus Lour.

Terrestrial or epiphytal, with or without pseudo-bulbs, usually of large size. Leaves
membranous, usually plicate. Flowers large, racemose on a scape rising from the base
of the stem or pseudo-bulb, or from the axil of a leaf or at the apex of the stem.
Sepals and petals subequal, suberect, rarely spreading. ZLip adnate to the base of the
long footless column, gibbous or spurred. Antkers incompletely 4-celled. Pollinia 8,
attached by fours to a granular membrane,—Species about 30, in the tropics of Asia
and of the Pacific.

Prasus avsus Lindl. in Wall, Cat. 3749.

Pseudo-bulb none. Stems stout, erect, tufted, 3 to 9 dm. long, bearing many
tubular sheaths at the base and numerous leaves. Leaves distichous, sessile, 1-5 to
3 dm. long, narrowly elliptic-lanceolate or oblong-lanceolate, acuminate, membrauous,
glaucous beneath. Raceme terminal, drooping, 4-6-flowered, 10 to 15 c¢m. long, on a
short peduncle with e single elongate sheath. Flowers 5 to 6'5 cm. long, the bract
equalling or exceeding the long-stalked ovary, oblong, cymbiform, acute, nearly white.
Sepals free, subequal, narrowly oblong, acute. ZLip broadly oblong-panduriform when
spread out; lower half convolute into a tube; the anterior cucullate, forming a rounded
siell-like mouth slightly acuminate, the edges undulate and unequally dentate, the
upper surface with seven to nine dentate crested ridges; spur short, horizontal, slightly
bifid. Column somewhat winged near the apex, with a very short foot. Pollinia 8,
unequal, elongate. Capsule 3 cm. long, narrowly elliptic. Wall. Pl. As. Rar. ii, t. 198;
Lindl. Gen. and Sp. Orch. 128; Bot. Reg. 1838, t. 33; Paxt. Mag. v, t. 125; Bot.
Mag. t. 3991; Grah. Cat. Bomb. PL 205; Blume Mus. Bot. Lugd. Bat. ii, 181;
Hook. f. FL. Br. Ind. v, 818; King & Pantl. in Ann. Roy. Bot. Gard. Calc. viii,
110, t. 153, P. Marskalliana Reichb. f. in Linnze xli, 65; Regel Gartenfl. t. 1098,
Thunia alba Reichb. f, in Bot. Zeit. 1852, 764. T. puickra Reichb, {f. in Gard, Chron.
1881, ii, 166. Limodorum bracteatums Roxb. Fl. Ind. iii, 466.

Dehra Dun, often epiphytal on sdl trees, Gamble, Muckinnon; Gerhwdl, Fulconer,
T. Thomson ; Mussoorie range up to 4,600 feet, Vicary, Edgeworth; Kumaon at
3,200 feet, Strachey & Winterbotiom No. 18. Flowers in June. It extends eastwards
to Sikkim, the Khasia Hills and Burma, snd is found also on the Western Ghats.
A very handsome species, with pure white sepals and petals, and usually a yellow or
orange-coloured lip.
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9. FEria Lindl

Epiphytes, ususlly pseudo-bulbous, the pseudo-bulbs often elongated and stem-like.
Flowers never large, rarely bright-coloured, often pubescent or towmeotose, in racewes
spikes or heads, or on I-2-flowered pedicels. Sepals free, adnate to the long foot of
the column, and with it forming & spurlike or eaccate mentum. Lip sessile on the
foot of the column and incumbent. Colwmn short and straight, or long und somewhat
curved.  Anther imperfectly 4- or 8-celled. Pollinvia 8, pyriform or broadly obovoid,
attached in fours by their bases to a granular membrane, or the whole occasionally
attached to a single viscus.—Species about 160, all tropical Asiatic.

Flowers glabrous or pubescent, not woolly : —

Flowers subglobose, in dense spikes . . . . . . . . I E. convallarioides.
Tlowers few, in lax spikes . . . . . . « . . . 2 E alba.
Flowers woolly externally . . . . . . + . . . . . . 3. E fla.

1. Eria coxvauLariorpes Lindl, in Wall, Cat. 1975.

Pseudo-bulbs tufted, flattened, 7°3 to 17 cm. long, covered when young with Jarge
loose sheaths. Leaves four to six, 10 to 17°5 cm. long, elliptic-lanceolate or oblanceolate,
acute, subcoriaceons, many-nerved, not plicate. Spikes produced on the young growths
and proceeding from the axils of the bracts and leaves, cylindrie, decurved, the
peduncles short and naked. Flowers many and densely crowded, subglobose, 7 mm.
in diam., inodorous; foral bract equalling the sessile pubescent ovary, ovate-lanceo-
late, coneave, those at the base of the spike largest. Sepals broadly ovate, obtuse,
the lateral pair very concave. Pelals oblanceolate-oblong, spreading, nearly as long as
the sepals, but much narrower. Lip obscurely 3-lobed, cuneate, concave, apex subacute,
the disk without lamellee.  Column rather slender, with a long much-curved foot.
Pollinta clavate, attached to a large translucent viscus. Capsule oblong, obtuse, not
winged. Lindl. Gen. and Sp. Orch, 70; in Bot. Reg. 1841, t. 62, Misc. 58; in Journ.
Linn. Soc. iii, 53; Reichb. f. in Walp. Ann. vi, 276; Hook. f. Fl. Br. Ind. v, 791;
King & Pantl. in Amn. Roy. Bot, Gard. Cale. viii, 118, t. 161,
Von. Prod. 3t. 0. convallarioides Wall. MSS. Piralia albe Herb, Ham.

Dehra Dun, Mackinnon; Mussoorie range up to 4,000 feet; Garhwél, Duthic
No. 25813; Lansdowne in Brit. Garhwdl, Capt. Roberss; Kumaon at 4,000 feet,
Strachey & Winterbottom No. 13; Gori Valley 2-3,000 feet, Duthie No, 5990. Flowers

in August and September. It extends eastwards to Nepal, Sikkim, the Khasia and
Naga Hills ; also in Tenasserim.

Oclomeria  spicata

The flowers are white or straw-coloured, the lip being tinged with yoliow and the coiumn with
red. Sir George King remarks that specimens growing at low elovations have often more slender
pseudo-bulbs, narrower leaves and laxer flower-spikes than those from cooler places.

2. Eris aupa Lindl. Gen. and Sp. Orch, 67.

Pseudo-bulbs about 3 cm. long, crowded, ovoid, tapering at each end, not elongat-
ing; marked (when fresh) with many distinct vertical lines and a few concentric scars.
Leaves 3-3, overtopping the flowering spikes, 1'5 i0 2 dm. long and 2 to 2'5 c¢m. broad,

<bianceolate, acute, strongly nerved, rather rigid. Scape 4-6-flowered, pubescent.
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Flowers sweel.sconted; foral bract lanceclate, acuminate, shorter than the pubescent
ovary. Sepals 10-12 mm. long, ovate-lanceolato, 3-5-nerved, glabrescent. Detals o little
shorter than the dorsal sepal. narrowly lanceolate, acute, 3-nerved. Lip oblong, with a
broad sharply curved claw; side lobes pointing forwards, rounded, tinged with reddish-
purple; midlobe orbicular, apiculate, yellow; disk with usually two thick obtuee ridges
between the side lobes and a central one extending along the rough midlobe,  Columa
short, about 2 mm. in length, Mentum rounded, eomewhat eurved and spurlike. Poulinia
clavate, attached to a single small viscus. Copsulz about 2 cm. long, linear-oblong and
tapering to the base. Lindl. in Journ. Linn, Soe, iii, 53, »er. B; Royle IIl. Him. Bot.
464; Hook. f. Ic. PL t. 1815; Fl, Br. Ind. v, 795. Octomeria alla Wall. MSS,

Plentiful along the outer ranges of Garhwél and Kumaon at elevations between
3,000 and 7,000 feet; [Ldgeworth, Royle, Strachey &  Winterbottom, &c.; found
abundantly on oak trees in the neighbourhood of Mussoorie; also on the Punjab
Himalaya in Chamba, Duthie No. 23345. Flowers during June and July.

This species is closely allied to E. ezcavata Lindl, with which it has often been confounded. The
psoudo-bulbe of the former are stouter and more distinctly marked with vertical lines; the lip is
contracted at the base, so that the side lobes are not basal, and the mentum is mere prolonged.
The sepals and petals are white with a tinge of red externally towards their bases; the side lobes of
the lip are tipped with a bread band of reddish-purple, and the upper surface of the terminal lobe
is yellow spotted with red.

Prare 102. Eria alba Lindl.—A plant,—of natural size. Fig. 1, side view of flower;

2, ditto with sepals and petals removed; 3, lip spread out; 4, front view of column;
5, pollinia;—all enlarged.

3. Eria rvava Lindl. in Wall. Cat. 1973 (in part).

Rhizome stout, clothed with imbricating tubular sheaths,  Psendo-butbs vertically
furrowed, sheathed at the base, much compressed, 7'8 to 10 cm. long and 3 cm. in
diam. Leaves three to five, more or less narrowly oblong, acuminate, tapering to the
base, 1'5 to 23 dm, long and 2 to 3 cm. broad. Raceme from the base of the pseudo-
bulb, about as long as the leaves, covered with dense pale soft tomentum and with
several sheaths at the base. Flowers distant, yellow, 16 cm, long ; floral bract lanceolate,
much shorter than the tomentose, stalked ovary, shrivelled when the flowers open.
Sepals tomentose outside, the dorsal one small and lanceolate; the lateral pair much
larger, triangular, spreading. Pelals smaller than the dorsal sepal, lying parallel over
the column, narrowly oblong, tapering to the base and the apex. Lip oblong, 3-lobed;
side lobes narrow, with truncate apices, puberulous and with two long tapering ridges at
their junction with the disk; terminal lobe oblong, acute, deflexed, slightly 2-r1idged,
glabrous. Column erect, its foot at right angles to and longer than its body. ZLip of
aniher with a small quadrate appendage. Polliniz small, compressed, attached to two
granular membranes.  Capsule 3'5 to 4 cm, long, narvowly cylindrie. Lindl. Gen, and
Sp. Orch. 63; in Journ. Linn, Soc, iii, 49 (excl. var. B.}; Hook. f. FL DBr. Iund.
v. 801; King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii, 126, t. 175, L. luuceps
Reichl. f. in Uamb. Gartenzeit. xix, 10. Dendrobium pubescens Iook. Exot, FL. t, 124.
Oclomeria flaca Wall, MSS. 0. pubescens Spreng. Syst. iv, 210
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Dehra Dun and up to 4,000 feet towards Mussoorie, Mackinnon No. 24158 ; Garh-
wal Hills, Duthic’s collector Nos. 25804, 25805, 25806. Flowers in April. It extends
eastwards to Bengal, Sikkim and Bhutan.

10. Ocelogyne Lindl.

Epiphytes; pseudo-bulbs ccespitose or sattached to a rhizome, 2- (or rarely 1-)
leaved. Leaves coriaceous, or membranous and plicate. JInflorescence racemose, from the
apex or base of the adult pseudo-bulb. Flowers with neither mentum nor spur; floral
bract large, deciduous, Sepals subequal, spreading, more or less lanceolate or oblong.
Petals narrower, sometimes linear. Lip sessile on the base of the column, rarely clawed,
sometimes saccate at the base, oblong and 3-lobed or suborbicular and without lateral
lobes. Column long erect, straight or curved, winged and often hooded in its upper part,
foot ponme. Anther more or less 2-celled. Polling 4, cohering in pairs to a single
2-lobed granular appendage.—Species about 90, Indian, Malayan and one in China.

I—Encelogyne. Lip oblong, 3-lobed; flowers and leaves contemporaneous, the latter persist-
ent; flowers in racemes,
Inflorescence from the base of the pseudo-bulb; leaves in pairs,
petals lanceolate or oblong:—
Racemes erect .

ochracea.
Raoemes drooping .

. . .« .. . . 2. C., cristata.
Inflorescence from between the pairs of len.ves on the apex of a
fully developed pseudo-bulb; petals linear:—

Flowering axis braoteate at its base; lip fimbriate . . « 8. C. ovalis.

Flowering axis naked below; edges of lip erose . . . . 4. C. elata.
II.—Pleione. Lip more or less orbicular or reniform, without side lobes.
Flowers and solitary leaf contemporaneous . . . . « . &, C. Hookeriana.
Flowers and leaves not contemporaneous, the lntter in pairs end
deciduous . e e e e e e e e e e e e e .. 6. C. precos.

1. C@LoGYNE ocHRACEA Lindl. in Bot. Reg. 1846, t, 69.

Pseudo-bulbs on a stout rhizome, ovate-oblong to cylindrie, furrowed, 7°5 to 10 cm,
long. Leaves narrowly oblong, acute, narrowed to the channelled petiole, 15 to 205 cm.
long. Ruceme from the base of the previous year’s pscudo-bulb, crect, shorter than the
leaves (elongating in fruit), 6—8-flowered; its peduncle stout and with soveral large
imbricating sheaths. Flowers white, 3'5 cm. long; bract oblong, convolute, sheathing,
longer than the slender stalked ovary, caducous. Sepals subequal, oblong- lnnceolate to
ovate-lanceolate, obtuse, spreading. Pelals narrower. Lip oblong, coustricted mear the
middle; lateral lobes large, rounded, incurved, edges serrulate, texmmal lobe broadly
ovate, obtuse, entire or very slightly notched at the apex, the disk with two ridges.
Column broadly winged towards the epex. Poilinia broadly oblong, compressed. Capsule
narrowly clavate, 4 cm. long. Lindl. Fol, Orch. 5 Bot, Mag, t. 4661; Walp. Ann. vi
226; Hook, f. Fl. Br. Ind. v, 831; King & Pantl. in Ann. Roy. Bot. Gard. Cale. vm’
132, t. 182. ’
‘Tehri Garhwal 5-6,000 fect, Mackinnon ; Brit. Garhwal, Capt. Roberts; alsp in

Kumaon, Edgeworth; flowering in May. It exuends eastwards to Nepal, bkam, Bhutan
and the Assawn bill ranges.
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The flowers are {ragrant. The sepals and petels are pure white; the upper surface of the lip
bas clearly defined blotches of yellow mnargined with red, and the side lobes are marked with
reddish oblique lines; the face of the column is yellowish-Lrown.

2. C&rocYNE cRISTATA Lindl. Coll. Bot. t. 33.

Pendulous. Pseudo-bulbs from a long stout rhizome, rather distant, ovoid-cylindric,
polished, sheathed at the base, 5 to 78 cm. long. Leaves in pairs, 15 to 255 em. long,
linear-oblong, acute, narrowed to the sessile base. Racemes from the base ¢f the peeudo-
bulbs, pendulous, about as long as the leaves, few-flowered, with many small sheathing
bracts at their bases. Flowers large, pure white, 5 to 8 cm. long; bract oblong, concave,
acute, about as long s the long-stalked ovary. Sepals and pelals sub-equal, erecto-
patent, obtuse or sub-acute, with entire undulate edges. Lip oblong, with large rounded
lateral lobes, terminal lobe distinct, short, broad, crenate, with two broad square yellow
lamellze on its upper surface; disk between the lateral lobes with four yellow fimbriate
lamelle.  Column long, its apex hooded and crenate. Anther with a sub-acute lip.
Pollinie 4, narrowly oblong, compressed. Capsule narrowly clavate, 5 cm, long. Lindl.
in Wall. Cat. 1958; Gen. and Sp. Orch. 39; Bot. Reg. 1841, t. 57; Fol. Orch. 8; Walp,
Ann, vi, 229; Paxt. FL. Gard. iii, 171, f. 312; FI. des. Serres t. 1807; Pescatoria
i, t. 25; Warner's Sel. Orch. i, t. 35; Orch, Alb. t. 54; Jennings’ Orch. t. 7; Gartenfl,
viii, . 245; Hodk, f. Fl. Br. Ind. v, 829; King & Pantl, in Ann. Roy. Bot. Gard.
viii, 133, t. 184.

Not uncommen on the outer ranges of Garhwil and Kumaon between 4,000 and
6,000 feet, usually on damp rocks and especially in the vicinity of waterfalls; flowering
in March and April. It extends eastwards to Nepal, Sikkim;, Bhutan and the Khasia Hills.

3, CwxLocYNE ovaLis Lindl. in Bot. Reg. 1838, Misc. 91.

Pscudo-bulbs long, cylindrie, rather stcuter towards the sheathed base, polished,
rising at intervals of 5 to 10 cm. from a rather stout imbricately sheathed rhizome.
Leaves in pairs, 10 to 125 cw. long, elliptic-oblong, acute, tapering at the base into the
short petiole, thinly coriaceous.  Inflorescence terminal, bearing three flowers which
expand singly. Flowers 5 cm. across, pale brown; floral bract 3 cun. long, ovate-lanceo-
late, convolute, coriaceous, caducous. Sepals sub-equal, ovate-lanceolate, acute, spreading.
Petals linear, blunt, spreading or reflexed. Lip oblong; lateral lobes narrow; terminal
lobe broadly oblong, with stiff black hairs on its upper surface and edges; disk with
two crisped lamelle from base to apex. Column curved, broadly winged along its upper
half. Pollinia dimidiately obovate. Lindl. Fol. Orch. 12; Walp. Ann. vi, 232; Hook. f.
Fl. Br. Ind. v, 836; Ann. Roy. Bot. Gard, Cale. v, 28, t. 41; King & Pantl ic
Apn. Roy. Bot. Gard. Cale. viii, 135, t. 187. €. fimbriata Lindl. in Wall. Cut.
1957. C. finbriata® Griff. in Notul, iii, 281; Ile. PL As, 291, tig. 1?2 C. pilosissima
Planch. Hort. Donat. 104. Broughtonia linearis Wall. MSS,

Dehra Dun, Wallich, Gamble No. 23142; below Mussoorie, up to 3,500 feet,
Mackinnon ; Brit. Gurhwdl, Duthic's collector Nos. 25808, 25819, 25820, 25821 ; Kuiuaon
in the Gori Vallev, Duthids collecfor Nos. 24099, 24100 ; flowering in October. Extends
castwards to Nepal, Sikkim and the Khasia Hills,

AxN. Rov. Bor. Garp., Carc,, Vor. IX.
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4, CerocyNe rrata Lindl, in Wall. Cat. 1959.

Pscudo-bulbs oblong-cylindrie, rising at distances of about 5 cm. from a very stout
sheathed rhizome, 7°8 to 12'8 cm. long and 3'8 to 7 cm. broad, polished and sheathed at
the base. Lcaves in pairs, the blade 175 to 35 cm. long, narrowly elliptic-oblong,
acute, tapering into the long petiole, thinly coriaceous. Peduncle from the apex of the
adult preudo-bulb between the leaves and rather shorter than them, bearing many short
imbricate sheaths just under the raceme. Racemes 10 to 15 em. long, distichous, laxly
many-flowered.  Fowers 3 cem. across, rather feetid; foral bract subrhomboid, acute,
conduplicate, slightly longer than the stalked ovary, caducous. Sepals subequal, oblong,
sub-acute, spreading. Pelals as long as the sepals, but much narrower, sub-acute. Lip
elongate, the lower part oblong and with nurrow entire side lobes; terminal lobe
suborbicular, undulate and irregularly erose; disk with two erose-crenulate lamellz from
the Dlase nearly to the apex. Column winged above, the wing erose at the apex.
Polliniz dimidiately ovate, Cupsuls clavate, 3'5 cm. long. Lindl. Gen. and Sp. Orch,
40; in Wall, Pl. As, Rar. iii, 12, t. 218; Bot. Reg. 1839, Misc. 92; Fol, Orch, 9;
Bot. Mag. t. 5001; Walp. Ann, vi, 230; Hook. f. FIl. Br, Ind, v, 838; King &
Pantl. in Ann. Roy. Bot. Gard, Cale. viii, 136, t. 188; Rolfe in Journ. Linn.
Soc. xxxvi, 22. Celogyne sp., Griff. Ic. Pl As. t. 290.

Garhwil 4.5,000 feet, Fulcomer, Mackinnon; Kumaon in the Sarju Valley 3-4,000
feet, Strackey & Winterbottom No. 14, Duthie's collector Nos, 24131, 24132; flowering
during April and May, Eustwards to Nepal, Sikkim, Upper Burma and China.

5. CxrocyNE Hooxeriana Lindl. Fol. Orch, 14,

Pseudo-buibs ccespitose, oval, with a few lax sheaths, smooth, not mottled, 2 to 2:3
om. long. Leaf solitary, from the base of the adult pseudo-bulb, petioled; the blade 5
to 6'5 em. long, narrowly elliptic; petiole 2 to 3 cm, long, enclosed in tubular imbricate
sheaths. Peduncle enveloped in the same sheaths which surround the base of the
undeveloped leaf and longer than the latter. Flower solitury, 5 cm. across, pale rose-
purple or white; floral bract about as long as the stalked ovary,.broadly obovate-elliptic,
very obtuse, convolute, persistent. Sepals spreading, sub-equal, elliptic-oblong, blunt;
the dorsal one narrower than the lateral pair. Pefals spreading, as long as the sepals,
oblanceolate, obtuse. Lip white tinged with yellow towards the apex and blotched with
reddish-brown, swb-reniform, cordate at the base and entire, somewhat lobulate and
minutely erose along the apical portion, apex rctuse; disk with five to seven slender
ciliate ridges from the base nearly to the apex. Column long, curved, broadly winged
in its upper half, its apex truncate and evose. Pollinia obliquely elliptic. Bot, Mag. t.
6388; Hook. f. Fl. Br. Ind, v, 842; King & Pantl. in Ann. Roy. Bot. Gard. Cale.
viii, 139, t. 193,

Dwali in Kumaon at 9,000 feet, Collett; flowering in June. Eastwards to
Sikkim.

6. CarocyNE prECox Lindl, Coll. Bot. 37.

Pacudo-bulbs ccespitose, flask-shaped, turbinate or shortly cylindric, umbonate, surface
mottled with brown or purple, end loosely sheathed by a mnetwork of brown fibres.
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Leaves in pairs, 1 to 2 dm. long, elliptic or elliptic-oblong or sometimes oblanceolate,
sub-acute, many-nerved ; petiole 25 to 6 cm. long.  Peduncle from the base of snd about
as long as the mature pseudo-bulb; its lower half enveloped in tight tubular mottled
sheaths, 1- or 2-flowered. [Flowers 7-8 to 10 cm, across, rose-coloured or occasionelly white ;
Joral bract obovoid, very obtuse, as long as or longer than the stalked ovary, convolnte,
Sepals sub-equal, spreading, oblanceolate. Pelals as long as, but narrower than the sepels,
spreading. Lip ovate-orbicular, without side lobes, convolute round the column at the
base, anterior portion concave, the open wide repand mouth with lobulate laciniate
edges, the apex slightly bifid ; disk with a white patch traversed by five yellow crested
lamellee.  Column very long, with a short sac at the base, the apex expanded into a
wide undulate irregularly lobulate hood. Pollinia clavate. Lindl. in Wall. Cat. 1965;
Fol. Orch. 16; Bot. Mag. t. 4496; Paxt. Mag. t. 7; Hock. f. Fl. Br. Ind. v, 840;
King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii 141 t. 196, C. Wallichiana Lindl,
Gen. and Sp. Orch, 43; in Wall. Pl, As. Rar, i, 46, t. 54; Bot. Reg. xxiv, Misc. 85
Paxt, Mag, vi, t. 25; Gartenfl. t. 283; Jennings’ Orch. t. 47; Griff. Notul. iii, 402,
Pleione praccox Don. Prod. Fl. Nep, 37. P. Wallickii Lindl. in Paxt. Fl. Gard. sub. ¢,
51. P. birmawica Reichb. f. in Gard. Chron. 1882, ii, 840. Epidendrum precor Smith
Exot. FIL. t. 97.

Garhwal and Kumaon at 5 to 8,000 feet (fide Fl. Br. Ind.), but I have seen no
specimens from the Western Himalaya. It cxtends eastwards to Nepal, Sikkim, Bhutan,
the Khasia Hills and Burma,

11. Pholidota Lindl.

Epiphytes with jointed, often branching stcms with internodes like pseudo-bulbs, or
with tufted pseudo-bulbs. Leaves usually in pairs (solitary in P. imbricete), membranous,
many-nerved, Racemes on ebracteate peduncles, terminal or from the base of a pseudo
bulb or sometimes from below the leaves, usually drooping and distichous; foral! bract
large and persistent. Flowers small, subglobose, expanding from ubove downwarde,
Sepals concave, [Petals narrower than the sepals. Lip usually without side lobes, more or
less cymbiform and saccate. Column short, the apex shortly hooded or winged. Anther-
cells subglobose. Pollinia 4, subglobose or clavate, cohering by pairs to ome or two
membranes.—Species about 20, Indian, Malayan or Chinese.

Leaf solitary . . . . . . . . . . . .. 1. P.inbricata.
Leaves in pairs:—
Floral braet acute . . . . . . . . . . 2. P. articulata,
Smaller in ell parts, floral bract obtuse . . 2. P. articulata

var. Grifithii,

1. Prgripora 1msricata Lindl. in Hook. Fl. Exot. t. 138,

Dseudo-bulbs ccespitose, cylindric, thickened at the base, 5 to 7°5 em. leag, cr shorter
and more ovoid, usually partly enveloped in large fibrous sheaths. Zeof solitary, 15
to 3 dm. long, elliptic-dblanceolate or lanceolate-acute, tapering to the stout petiole,
Inflorescence from the base of a pseudo-bulb, drooping, 2 to 2:3 dm. long, lengthening in
fruit. Peduncle slender, as long as or longer than the dense many-flowered distichous
raceme, Flowers 13 mm, long, pale brown; foral bract large, convolute, subrctund,
minutely apiculate, many-nerved, longer than the slender stalked ovary, persistent.

Anx. Rov, Bor. Garb,, Cavrc,, Vor, IX,
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Dorsal sepal orbicular; the lateral pair connate at the base, cymbiform, with a winged
keel. Petals oblong, sub-acute. LZLip 3-lobed; the lateral lobes large and rounded ; terminal
lobe divided at the apex into two small oblong lobules separated by a broad sinus.
Column broad, its upper half winged. Pollinia clavate, attached by pairs to two small
membranes. Capsule ellipsoid, about 2 e¢m. long. Lindl. in Wall. Cat. 1991; Gen. and
Sp. Orch. 37; in Bot, Reg. tt. 1213 and 1777; Lod. Bot, Cab. t. 1934; Wight Ic.
907; Dalz. & Gibs. Bomb. Fl. 262; Hook. f. Fl. Br. Ind. v, 845; King & Pantl, in
Apn. Roy. Bot. Gard. Cale, vili, 144, t. 201, P. pallida Lindl. in Bot. Reg. =xxi, sub.
t. 1777, Calogyne imbricata and C. pallide Reichb. f. in Walp, Aon. vi, 238. Ptilocnema
bracteatum Don. Prod. 33. Cymbidium imbricutum Roxb. Fl. Ind. iii, 460. Oruithidium
tmbricatum Wall, MSS,

Debra Dun and up to 4,000 feet on the Mussoorie range, Mackinnon (Duthie's
No. 24192); Kumaon, in the Gori and Kali Valleys 2-4,000 feet, Duthie No. 5988;
Duthie's collector Nos. 24123 and 24124; Ramganga Valley at 3,500 feet, Strachey &
Winterbottom No. 16. Flowers from June to August. It extends eastwards to Nepal,
Sikkim, Bhutan, Khasia Hills, Chittagong, Burma; also to the Dzccan Peninsula and south-
wards to Ceylon, the Andaman Islands, Malay Peninsula, Pacific Jslends and Australia,

2. PaoLipora ArTICULATA Lindl. in Wall. Cat. 1992.

Stem jointed, branching; internodes terete, furrowed, 5 to 10 cm. long, the
nodes with a few short scarious sheaths. Lecaves 76 to 105 cm. long, narrowly
oblong, tapering to each end, many-nerved, thickly mewmbranous. Raceme from the top of
the pseudo-bulb between the leaves and about equal in length to the latter, drooping,
maoy- and deosely-flowered. Flowers 7 mm. long; bracts longer than the flowers,
rhomboid-ovate, acute, convolute, caducous. Dorsal scpal suborbicular; lateral ovate,
keeled. Petals ovate-orbicular, blunt. Lip about as long as the sepils, broadly cywmbi-
form, with five lamellate nerves on its disk; the midlobe transversely oblong, 2-lobed,
involute at the base, Column slightly winged towards the apex, the clinandrium
irregularly toothed; rostellum large, erect, acuminate. Polliniz subglobose, attached to
a cuneiform membrane. Capsule about 2 cw. long, Lindl. Gen. and Sp. Orch. 38;
in Journ. Linn. Soe. i, 173; in Bot. Reg. for 1839, Misc. 44; Ilook. f. Fl. Br. Ind.
v, 844; King & Pantl, in Ann. Roy. Bot. Gard. Cale. viii, 146, t. 205. P2,
khasizna  Reichb, f. in Waip. Ann. vi, 238; in Bonplandia iv, 329, Calogyne
articulsta Reichb. £ in Walp, Ann. vi, 233. C. fhesiane Reichb, f. 1. c. 238,

Below Mussoorie up to 4,500 feet, Edgeworth, Vicary; Lansdowne in DBrit.
Garhwdl, Capt. Roberis; below Naini Tal in Kumaon at 3,000 feet, Strachey &
Winterbottom No. 17. Flowers in .July and August. It extends eastwards to Sikkim,
Bhutan, the Khasia Hills and Burma.

The inodorous flowers are white tinged with brownish-pink, and the floral braots are pale brown.

Var. Grrerrrain King & Pantl. in Ann. Roy. Bot. Gard, Cale. viii, 147, t.
904, Like the type in most respocts, but smaller in all its parts, the internodes less
farrowed and with narrower leaves; flowers much smaller; floral bract and dorsal
sepal suborbicular, blunt; petals elliptic-lanceolate, Pholidota Grifithii Hook. f. Ie. PI,
1881; KL Br. Ind. v, 845; Wall, Cat. No. 1992 (in part).

Dehra Dun, on sl trees, Gamble No. 27039, Maclkinron ; Mussoorie range up to
4,000 feet, Duthie No. 21780. It extends eastwards to Sikkim and the Khasia Hills,
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Pollinia 2, 4, or rarely 8, attached singly or in pairs orin fours by a caudicle
(varely by two caudicles) to a viscid gland derived from the stigma (in a fow
doubtfully from the stigma).

Terrestrial, leaves (when present) plicate:—

Pollinia 8 . . . . . . . . . . . « . . .« . 12, Calanthe,
Pollinia 2:—
Lip sacoate or spurred at the base . . . . . . 13. Eulophia.
Lip broadly ventricose at the base; inflorescence
decurved when in flower . . . . . . . . . 14, Geodorum,

Pollivia 4:-—
Pseudo-bulbous; leaves 1 to 3, long, nerrow, plicate ;

anther l-celled . . . . . . 15, Oreorchis,
A leafless porasite with a ]omted oora.lloul rhlzome
apther 4-celled . . . . . 16, Corallorhiea,

Epiphytal, rarely terrestrial or 1eaﬂess, usunlly w1th long

linear sheathing leaves on a large fleshy pseudo-bulb;

scapes racemose, flowers elongate, ecolumn without a foot

or with a very short ome; lip never spurred; leaves

GOTIBEEOMS . . . . . . . . o e e e s ov o« o o 1T Cymbidium,
Epiphytsl, with very short stems; leaves few, closely

alustered, flat, coriaceous, pendulous, often solitary; racemes

pendulous, longer than the leaves; sepals and petals united

to the foot of the column; lip spurred, with forked

appendages onits disk . . . . . . . . « « « 1B. Doritis.
Epiphytel, with a short stem and a few broad pendulous

coriaceous leaves; flowers in long sometimes branching

racemes, column with a very short foot; lip with a large

claw, a bent spur and a 2-lobulate epical lobe, the lateral

lobes fimbriate . . . « s s e <« o« . 18, Ornithochilus.
Epiphytal, with fleshy elongnted stems (except Sarcochilus

usneoides and Saccolabium calceolare) ; pseudo-bulls none; leaves

coriaceous end flat or terete and fleshy; ioflorescence

racemose or panioled, lip spurred or nct:—

Lip not spurred :—
Leaves terete; flowers few, in very short racemes or

solitary; stews elongate ., . . . . . 20. Luisia.
Leaves (when prcsent) flat; stems 0; ﬂo“ers in long
racemes . . . . - v« o« o . 21 Sarcochitus,

Lip spurred (gibbous in Vanda alpmn) -
Column with a long feot produced into & long
spur which has no callus or septum inside . . 22. Frides.
Column without & foot or with oniy a short one:—
Spur without callus or septum inside:—
Spur deep, much compressed laterally,
pubescent at the mouth; lip without side
lobes . . . . . « . . . o . . . 23 Rhynchostylis,
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Base of lip usually with a widely funnel-
shaped spur (gibbous in Vanda alpina),
glabrous at the mouth, not compressed,
side lobes large; apical lobe fleshy, with
many glabrous ocaruncled ridges, flowers
large, caudiole of pollinia broad . . . 24. Panda.
Base of lip with & long narrow oylindric
or ghort wide sacoate spur, not oompressed,
gide lobes mnot present (in the W.
Himalayan species) or small; apical lobe
either small and smooth or large and
carunculate or fimbriate, flowers small,
caudicle of pollinia narrow . . . . 25, Saccolabium.
Interior of spur occluded by a dorsal scule or
by calli on the front end back walls, but with
noseptum . . . . . . . . . . . . . 26
Interior of spur with calli and a vertical
septum dividing it into two vertioal chambers 27. Sarcanthus.

Cleisostoma.

12. Calanthe Lindl.

Terrestrial, usually pseudo-bulbous, Pseudo-stems variable in length, often tall, some-
times absent. Leaves membranous, plaited. Inflorescence usually from the leaf-axils, or
from the side of the stem or pseudo-bulb. Flowers in erect racemes, usually conspicuous.
Sepals sub-equal, usually spreading, rarely conmivent. Pelals usually narrower than
the sepals. Lip variously attached to the column either to its base or to its whole
length, usually 3-lobed, the apical lobe often bifid, the disk usually lamellate. Column
short, sometimes dilated at the base or apex. Anfher usually conical, with an acuminate
lip, 2-celled. Poilinia 8, waxy, often unequal, cobering in fours to a granular caudicle
or all of them inserted on a single caudicle and attached to a gland. Capsules ellipsoid,
drooping.—Species about 80, tropical or subtropical.

Flowers without a spur:—
Sepals and petals green; lip orange-red, its apical lobe
with 8 prominent ridges e e e e
Flowers lavender-coloured; apical lobe of lip without
ridges .
Flowers with o very short straight conical spur:—
Lip attached to whole length of column; flowers small,
sepals end petals chocolate-brown . .
Lip attached to column for half its length; ﬂowers large,
dull purple .

1. C. tricarinata.

2. C. puberula.

C. Mannii.

o

C. lreticornu.

DN

Spur as long or nearly as long as the ovary :—
Lateral lobes of lip incumbent on the terminal lobe;
flowers white, the lip with a violet blotoh at the base,

spur shorter than the ovary C. alismefolta.

<

Lateral lobes of lip spreading, pot incumbent on the
apical one; spur slender as long as the ovary :—
Flowers small, crowded, greenish-yellow . . . 0.
Flowers larger, distant, violet-coloured . . . . 7. C. plantaginea.

C. pachystaliz.
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1. CavavtHE TRICARINATA Lindl. in Wsll, Cat. 7339.

Pseudo-bulb 2 to 25 cm., broadly ovoid, marked with distinct concentric rings.
Ieaves two to four, 2 to 3'8 dm. long and 5 to 7'5 em. in breadth, oblanceolate
acute, usually stalked. Iuforescence from the developing pseudo-bulb, skeathed by th(')
young leaves, and rising from the axil of one of them, longer than the adult leaves;
raceme laxly flowered, shorter than the peduncle; rackis and stulked ovaries puberulous.
Flowers 2 to 25 cm, across; bracts about half as long ae the ovary with pedicel.
Sepals lanceolate, acuminate, 5—T-nerved, green, spreading. Peluls clawed, lanceolate,
acuminate, a little smaller than the sepals. Lip ednate to the whole length of the
column, 3-lobed, broadly oblong, decurved, saccate at the base, the mouth of the san
clothed with long white deflexed hairs; basal lobes suborbiculer or obliquely spathulate,
white tinged with orangered towards their apices; terminal lobe 10 mm. long, orange-
red, margins deflexed, much undulate and erose; the disk with a fleshy callus divided into
three prominent crenulate ridges. Column short, thick, nnterior surface hispid, Lindl.
Gen. and Sp. Orch. 18; Fol. Orch. 2; Walp. Ann. vi, 912; Hook. f. F1. Br, Ind. v
847; King & Pantl. in Ann. Roy. Bot, Gard., Cale. viii, 166 (excl. t. 223); Collett‘:
Fl. Siml. 491; Rolfe in Journ. Linn. Soc, =xxxvi, 26. (. occidentalis Lindl, Fol.
Orch. 3; Walp. Ann. 1. c. 848.

Abundant in the temperate parts of the Western Himalaya from Hazdra to Kumaon,
at elevations between 5,000 and 9,000 feet, especially in forests. Flowers April to
June. It extends eastwards to Nepal, and is also found in China.

Prate 103. Calanthe tricarinata Lindl.—Inflorescence and one leaf,—of nafural size.
Yig. 1, lower portion of plant (veduced); 2, single flower; 3, ditto with sepals and
petals removed ; 4, lip; 5, column; 6, anther; 7, pollinia;—all enlarged.

2. Cavaxtee puseruLA Lindl., in Wall, Cat. 7342,

Pseudo-bulb small, conical from & broadly ovoid base, about 2'5 cm. long. Leaves
4ve to seven, very unequal in size, the lower often reduced to sheaths; upper ones
elliptic or elliptic-oblong, acuminate, slightly narrowed to the broad loosely sheathing
base, 10 to 15 cm. long. Inflorescence much longer than the leaves, the peduncle with
many scattered lanceolate acuminate bracts; raceme 7'5 to 15 cm. long, laxly flowered,
the rachis puberulous. Flowers 2:75 cm. across, lavender-coloured, puberulous externally ;
bract lanceolate, acuminate, not longer than the stalked ovary. .Sepals spreading,
ovate-lanceolate.  Petals spreading, narrowly falcate, acute. Lip adnate to the base
of the column, 3-lobed, shortly clawed; basal lobes flat, falcately oblong, blunt, with
two parrow calli ou the disk between them, their apices pointing forward; terminal lobe
without calli, connected with the basal by a straight narrow isthmus, ovate-orbicular,
apiculate, its edges coarsely evose.  Column short, thick.  Anther pointed; pollinia 8, clavate,
attached in fours to two caudicles and these to a triangular gland. Capsuls nerrowly
elliptic, 3 cm. long. Lindl. Gen. and Sp. Orch. 352; Fol. Orch. 2; Walp. Ann. vi,
912; Hook. f. FL Br. Ind. v, 848; King & Pantl. in Aon. Roy. Bot, Gard. Calc.
viii, 166, t. 224; Collett FIL. Siml. 494; Rolfe in Journ, Linn. Soc, xxxvi, 26.
Bletia sp., Griff. lc. PL As. t. 313A,

Simla Hills; below Ndgkanda, 7. Thomson; Chéchpur Valley 5-6,000 feet, Duthi
No. 21076; Jaunsir, Osmaston; Garhwal, Falconer; Kulni Valley, Duthie; Bok Hill,
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Duilie’s collector No, 24150; mostly in damp shady forests at elevations between 4,000
and 6,000 feet, Flowers during July and August. I have seen no epecimens from
Kumaon or Nepal, but it is found in Sikkim, Bhutan, on the Kbasia and Naga Hills, in
Assam and eastwards to China.

3. Cavanrtge Maxxu Hook. f. Fl. Br. Ind. v, 850,

Pseudo-bulb small; pscudo-stem about 75 cm. long. Leaves two or three, oblanceolate-
oblong, acute, tapering gradually into the long petiole, the lowermost one sheathed at
the base; length of adult blade up to 2:55 duw., its breadth 33 to 5 cm. Peduncle from
the axil of a young leaf, pubescent, about 23 dm. long; raceme half as long as the
peduncle, few-flowered, lax. Flowers only about 13 mm, long, deflexed after expansion;
Jloral bract minute, lanceolate, shorter than the pedicel of the stalked ovary. Sepals
and petals chocolate-brown. Sepals sub-equal, connivent, ovate-lanceolate, sub-acute,
concave, pubescent externally. Pefals linear-spathulate, not spreading, glabrous. LZLip
yellow with a blotch of red at the apex of the terminal lobe, & little shorter than the
sepals, adhering to the column almost to its apex and forming with it a long sac,
3-lobed; basal lobes erect, large, broad, truncate; terminal lobe sub-reniform, entire;
upper surface with three or four continuous tubercled ridges extending from the base
to the middle of the terminal lobe; spur very short. Column short, dilated towards the
apex. Anther pointed; polliniz clavate, attached in fours to two caudicles and these
to a tiiangular gland. King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii, 167,
t. 225,

In the neighbourhood of Tehri in Garhwél at 6,000 feet, Mackinnon’s collector;
below Rauikhet in Kumaom, 5-6,000 feet, Duthie No. 5996. Flowers in May. It is
found also in Sikkim and on the Khasia Hills between 4,000 and 7,000 feet.

The yollinia, described above, were obtained Irom young flowers. This species may, as Sir
George King suggests, be self-fortile.

4. CavLantdHe BREVICORNU Lindl. in Wall. Cat. 7338.

Pscudo bulbs small, ovoid, pointed, about 2'5 cm. long. Pseudo-stem 5 to 10 cm. stout,
with wide sheaths. Leaves usually three, sub-equal, oblong-elliptic, shortly acuminate,
slightly tapering to the wide sheathing base, stalked when adult; length of blade
23 to 3 dm., breadth 65 to 9 cm. JInflorescence longer than the leaves, the peduncie
with a few short scattered bracts; raceme 3 dm, long, laxly flowered; rachis, ovaries
and outside of sepals puberulous. Flowers 25 to 4 cm. across; foral bract narrowly
lanceolate, balf as long as the stalked ovary. Sepals sub-equal, oblong lauceolate, acute,
spreading. Petals shorter than the sepals, lanceolate. Lip 3-lobed, attached to the
lower bhalf of the column; Dbasal lobes oblong, blunt, diverging; terminal lobe
sub-obovate with a broad emarginate apiculate apex and irregularly toothed edgcs,
contracted at its junction with the basal lobes; upper surface with three tulercled
fleshy lamelle running from the base and increasing in beight to near the apex;
spur short, broad, blunt, straight, its mouth lined with reiroflexed  hairs.  Column
short. Anther beaked; pollinia clavate, attached to & common pedicel and gland. Lindl,
Gen. and Sp. Orch. 23l; Sert, Orch. t. 9; Fol. Orch. 3; Walp, Ann. vi, 912,
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Hook, 1. Fl. Br. Ind. v, 848; King & Dlantl. in Ann, Roy. Bot. Gard. Calc, viii,
168, t. 227.

Garhwal at 5,000 to 6,000 feet, Duthie No. 1265 (1879); Mauckinnon's collector
[Duthic's No. 24150 (a)}; Bok HMill, Duthid's collector No. 24150 ; Kumaon, 7. Auderson,
F¥lowers during May and June. Extends eastwards to Nepal, Sikkim, Bhutan and the
Naga Hills,

The colour of the flowers is dull purple or brick red, relieved by lines of white an the midribs

of the sepals and petals and on the edges of the lip, the lamell® of the lip are streaked with
yellow, The outer surfaces of the parts of the perianth are all strongly flushed with white.

5. CauanTHE aLismaeroLia Lindl. Fol. Orch. 8.

Pseudo-bulbs thin, cylindric, tapering to the apex, marked with severnl concentric
rings, somewhat curved, 2'5 to 5 cm. long. Leaves 1'2 to 1'8 dwm. long. broadly
elliptic, acuminate, rother abruptly narrowed into the long channelled petiole, edges
undulate, Scape about as long as the leaves, clothed with a few distant sheathing
bracts.  Inflorescence corymbose in flower and becoming racemose as the fruit ripens,
puberulous.  Flowers 2 cm. long, floral bract large, ovate, acuminate, shorter than the
shortly stalked ovary. &Sepals sub-equal, suborbicular erecto-patent, clothed outside
with short coarse purple hairs. Pefals about as large as the sepals, subrhomboidal,
subacute. ZLip obovate, adnate by its base to the whole length of the column, 3-lobed;
basal lobes narrowly oblong-oblanceolate, obtuse, somewhat falcate, resting on the
terminal lobe and pointing forwards; terminul lobe broad and with & large yellow
callus at its base; its apex bilobulate, the lobules broad, rounded, and with crenulate
edges, the sinus deep and apiculate at its base; spur nearly as loug as the ovary and
lying parallel to it, cylindric. Column very short, with the callosities of the lip closely
applied to it. Amther acuwminate; pollinia clavete, attached directly to an ovate acute
glend. Stigma divided into two halves by the entrance to the spur. Capsule with
pedicel 4 cm. long, clavate, prominently ridged. Walp, Ann. vi, 918; Iook. f. FI,
Br. Ind. v, 849 ; King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii, 170, t, 230.

Below Mussoorie in hot valleys, Falconer Nos. 1055, 1056 (Kew Distrib.), Duthie
No. 24148. Flowers during July and August. Found eastwards in the Sikkim Terai
and on the Khasia Hills,

The colour of the perianth is white, except for & tinge of green on the tips of the sepals
outside aud & patch of pale violet at the base of the lip.

6. CaLanTHE pacHYSTALIX Reichb. f. in Hook. f. Fl, Br. Ind. v, 830,

Stem short, swollen at the base, giving off many stout fibrous roots. Leaves many,
3—6 dm. long, linear-lanceolate, acuminate, tapering gradually iuto the sheath, plicate,
nerves prominent. Jnflorescence from the axil of a sheath, usually overtopping the
leaves, the flowering portion 2—3 dm. long, rachis and pedicels puberulous; éracts
lanceolate, deflexed, about 8 mm, long, the upper ones smaller.  Flowers in rather
dense racemes, 2 cm. across, greenish yellow, subsecund, deflexed after expansion,
Calyz lobes reflexed; dorsal 5-merved, broader than the lateral ones and the petals,
Petals spathulate, obtuse, 3-nerved, 9 mm. long. Lip adnate to the whole length of

ANn. Roy. Dor. Gaxp.,, Cavrc.,, Vor, IX,
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the column, 3-lobed ; basal lobes faleately ovate, obtuse ; midlobe rather shorter,
deeply Dbifid, with three rows of prominent warts on its disk : spur cylindric, a little
longer then the pedicelled ovary, puberulous and with & few white hairs at its
entrance. Column broad, [Pollinia 8, cohering in fours to a granular viscus, Stigma
divided into two segments at the entrance to the spur. Ovary minutely pubescent,

Western Himalaya, Falconer (Kew Distrib. No. 1054); near Mussoorie in shady
forest at about 6,000 feet, Mackinnon (Duthie's Nos. 21742 and 22714).

Falconer’s specimen in the Iew Herbarium is very imperfeot and in bud only.

PraTe 104. Celanthe pachystalix Reickd, f.—A plant,—of natural size. Fig. 1, a
single Hower scen from above; 2, ditto with the sepals and petals removed; 3, the
lip; 4, column; 5 and 6, back and front views of anther; 7, pollinia ;—all enlurged.

7. CALANTHE PLANTAGINEA Lindl, in Wall, Cat. 7346.

Stem 75 to 25 cm., enclosed within long tubular sheaths. ZLeaves 2—3 din. long
and 4 to 9 cm. broad, wusually enlarging as the fruit ripens, oblanceolate or
elliptic-lanceolate, tapering below into the long petioles. Peduncle from ,the axil of
one of the developing leaves and overtopping them, stout, many-flowered ; pedicel
with ovary about 2°5 cm., very slender; bracts small, lanceolate. Flowers drooping,
about 3 cm. across, lilac or white, sweet-scented. Sepals oblanceolate, acuminate, 3—-
nerved, glabrous. Pefals similar to the sepals but smaller, 3-nerved. ZLip about as long
as the sepals, purple, the disk with 3 slender lamell® ; side lobes rhomboid-obovate,
subfalcate ; midlobe cuneately remiform, apiculate, Spur very slender, as long as or
longer than the ovary. [Rostellum of two projecting plates. Lindl, Gen. and Sp.
Orch. 250; Sert. Orch, t. 24; Fol. Orch. 9; Walp, Ann. vi, 920 ; Royle Ill. Him. Bo.
366 ; Hook, f. Fl. Br. Ind. v, 853 ; Collett Fl. Siml. 494.

Punjab Himalaya in Chamba at 7,000 feet, Lace No. 1328 ; Garhwal at 9,000 feet,
Royle Herb. ; Mussoorie range, Falconer ; in shady forest below Mussoorie from 4,000
to 6,000 feet, Mackmnon (Duthis Nos. 21741, 22716); Tonse Valley at 6,500 feet,
Duthie 24149 ; Kumaon at 9,000 feet, Struchey & Winterbottom No. 17, Flowers in
March and April. It extends eastwards to Nepal and Bhutan.

Prate 105, Calanthe plantaginea Lindl.—A plant,—of natural size, Fig. 1, a single
flower; 2, lip; 3, column with lower part of lip aad upper portions of ovary and spur
attached; 4, pollinia ;—all cnlarged.

13. Eulophia R. Brown.

Terrestrial glabrous herbs with fleshy tubers or rhizomes, rarely pseudo-bulbous.
Lcaves appesring with or after the flowers, usually plaited. Scape generally lateral.
Flowers in raccmes, rarely panicled, Sepals and petals free, spreading, often sub-equal.
Lip adnate to the base of the column or to its foot, saccate or shortly spurred at
the bhase, usually 3-lobed, the lateral lobes erect and embracing the column, disk
usually ridged or crested. Column with or without a foot, its apex entire and often
oblique, the margins sometimes winged or lobed. Anfher terminal, often with two
apical processes, and its lip often toothed, 2-celled. Poilinia 2, globose, attached by
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a caudicle to the flat gland of the rostellum.—Species about 100, tropicul or sub-
tropical, chiefly Asiatic.

Column not or only slightly produced into o foot :—
Leaves and flowers ooetaneous or nearly so:—
Lip with o short geniculate spur, bracts as long as or
longer then the ovary:—

Sepals spreading, linear-lanceolate, acuminate, green 1. E. kerbaces.

Sepals erect, ovate-oblong, obtuse, yellowish . . . 2. E. Mackinnoni,

Lip saccate at the base, bracts shorter than the
ovary . . . v« « « +« « « « « 3 E. ezplanata.

Flowers appearing before the lea.ves —

Flowers in condensed racemes, terminal lobe of lip
yellow . . .. 4. E. Hormuspiv,
Flowers smaller, in lnx racemes . . . . . .« . . o 8. E. campestris.

Column produced into & distinct foot:—

Loteral sepals inserted on the spur, basal lobes of lip
chsoure . . . 6. E. nuda,

Lateral sepals mserted on the foot of the oolumn, llp w1th
distinot basal lobes:—
Flowers not exceeding 25 om. in diam., greenishe .
yellow tinged with purple . . , . . . . . . . 7. E. bicarinata,
Flowers large, bright yellow :— '
Terminal lobe of lip half as long as the basal
lobes, 3-lamellete; spur sacoate, blunt : . . . 8 E. flava
Terminal lobe of lip twice as long as the rounded

besal. obes, many-lemellate; spur short, ourved,
acute . . . . . 4 . . 2 . o« . . « e o 9. E. oblusa,

1, Euvrorma BERACEA Lindl. Gen. and Sp. Orch. 182.

Pseudo-bulds 4 cm. long, broadly ovete. Pseudo-stem 1 to 15 dm. long. Leavcs
1'5 to 2 dm. long, linear-lanceolate, variable in breadth, many-nerved, plicate. Secape
6—9 dm., with a few sheathing bracts towards the base. Flowers appearing with the
leaves, 55 cm. across, fragraﬁt; Jloral bract long, often exceeding the ovary, lanceolate,
acuminate, scarious. Sepals linear-lunceolate, acuminate, spreading, green with pale
margins, the lateral ones adnmate to the base of the column. Pefels shorter than the
sepals, pure white, elliptic or lanceolate, obtuse or acute. Lip obovate-oblong, white
with a tinge of green towards the base; nerves many, the median ending in five
fimbriate lamellz within the terminal lobe; side lobes small, rounded; midlobe oblong
and vounded at the apex when flattened out. Spur very short, somewhat geniculate,
rounded. Column stout, curved, slightly winged. Auther retuse at the apex, and with
a small linear projection on each side of its lip; pollinia 2, transversely oblong, attached
by a short broad ceudicle to a triangular gland. Lindl. in Journ. Linn., Soc. iii, 24%;
Royle Ill. Him. Bot. 366; Dalz. & Gibs. Bomb. Fl. 265; Hook. f.Fl. Br. Ind.
vi, 2. E. brachypetale Lindl. in Journ. Lion. Soc, iii, 24. K. bicobr Lindl. in
Journ. Linn. Soc. iii, 24 (not of Dalz.). ZLimodorum bicolor Roxb. Fl. Ind. iii, 469.

Dehra Dun, Mackinnon; Siwalik range, Visary; Giri Valley west of the Jumna,
Royle; Mussoorie range up to 5,000 feet, Mackinnon,; Garhwdl 4-7,000 feet, Holye,

Axx. Roy. Bor. Garp,, Carc., Vou. IX.
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Falconer, Edgeworth, &c.; Lansdowne in Brit. Garhwal, 5-6,000 feet, Capt, Roberts ;
Kumaon below Naini T4l, Colonel! Davidson. Flowers during June and July, It
extends eastwards to Bengal, and southwards to Kanara, the Konkan and Mysore.

The specimens from Western and S. India have usually much smaller flowers, the petals often
bave purple veins, and the spur is longer. This is no doubt Lindley’s .E. bicolor.

Prate 106. Eulophia herbacea Lindl.—An entire plant;—reduced o half size.
Portion of a flowering stem,—of nafural size. Fig. 1, single flower; 2, ditto with
sepals and petals removed; 3, lip spread out; 4, column front view; 5, side view of
ditto; 6, front view of anther; 7, side view of ditto; 8 and 9, pollinia;—ail enlarged.

2. Eurorria Mackinnonr Duthie in Journ. As. Soc. Beng. lxxi, pt. ii, 40.

Rhizome composed of a series of flattened triangular-shaped tubers. Pseudo-stem about
2 dm. long, proceeding from the summit of the bulb-like current year’s tuber (pseudo-
bulb). Zeaves usually two, appearing with the flowers, 7 to 8 dm. long and 5 to 8 cm.
broad, broadly lanceolate, acuminate, tupering into long sheaths and with a few leaf-
less sheaths below, prominently nerved and plicate. Scape shorter than the leaves,
arising from the side of the pseudo-bulb, bearing three or four loosely sheathing
bracts. Fiowers rather large, spreading or deflexed; floral bract equalling or exceeding
the ovary, linear-lanceclate, acuminate, persistent. Sepals and petals erect, fleshy,
yellow tinged with reddish-brown, the veins prominent outside. Dorsal sepal 1'7 cm,
long, ovate, obtuse, subcordate at the base, 9-veined, the margin at the apex inflexed;
lateral a little longer than the dorsal, unequal at the base. [Pefals shorter than the
sepals, oblong-obovate, obtuse, their margins overlapping and reflexed at the apex.
Lip 3-lobed, with long erect rather shallow side lubes, its body with 5—7 parallel
purple-coloured ridges which extend inio & carunculate area within the terminal lobe;
terminal lobe broad, rounded and with undulate edges. Spur short, geniculate. Column
short, broadly winged, its foot very slightly produced. Anther bicornute at the apex,
its lip 2-toothed; pollinia transversely oval, attached by a broad caudicle to a shallow
crescent-shaped gland. E. bicolor Fale. MSS, (not of Lindl. nor of Dalz.).

N.-W, India, Royle (named E. bicolor Fale. MSS.); Siwalik range, Vicary; Dehra
Dun, Mackinnon, Duthic's collector Nos. 21748, 22723, 21161; Patli Dun in Garhwal,
Duthic's collecior No. 25789 ; Bahraich distriect in N. Oudh, Dutkie’'s collector No. 22799,
1t has also been found by Mr. J. Marten of the Forest Survey Dept. in the Raipur
district of the Central Provinces. 1t flowers during July and August.

This plant appears to be most nearly related to E. geniculata King & Pantl., an -extremely rare
Sikkim species. It differs, however, in the shape of the rhizome, the very much broader leaves, and
in the shape and colour of the lip. It also resembles E. brucfeosa Lindl,, but the bracts are not
go long, the leaves are much broader, and the lip is distinctly 3-lobed.

Prate 107. Bulophia Mackinnoni Duthie.—An entire plant,—-one-fijth of natural size,
A leaf and portion of flowering scape,—of natural size. Fig. 1, single flower seen from
Lelow; 2, side view of ditto, with sepals and petals removed; 3, column and spur;
4. lip: flattened out; 5, lip and anther im sifu seen from akove; 6, front view of
aulhe-r; 7, back view of ditto; 8, pollinia;—all enlarged.
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3. Euvrormia expLANATA Lindl. Gen. and Sp. Orch. 180.

Height of plant 2 to 25 dm. Pseudo-bulb ovoid, about 5 cm. long, annulated,
Pseudo-stem 4 to 5 cm. long. Leaves young at the time of flowering, lenceolate,
acuminate, plicate, attaining 3 dm. in length and 1 dm. in breadth when fully grown,
broadly elliptic-lanceolate, acuminate, tapering into a short petiole, 7-veined, Scape
2 to 2'5 dm., arising from below the sutmit of the pseudo-bulb and bearing two
loose sheaths at its base, Raceme laxly many-flowered; flowering bract shorter than
the slender ovary, lanceolate, acuminate, Flowers about 2'5 cm. across, Sepals and
petals about equal in length, spreading, yellow with purple lines und blotches, 5-nerved,
the nerves with transverse connecting veinlets. Sepals spathulate-lanceolate, acute,
Petals broader, oblong and rounded at the apex. Lip a little shorter than the
sepals and petals, 3-lobed, subpanduriform when flattened out, adnate by its base
to the lateral sepals; basal lobes rounded, erect end forming a conical sac at their
base; terminal lobe oblong, with a rounded emarginate apex, the edges deflexed;
disk with two very prominent crenate lamelle and with a shorter interposed one, all
three abruptly terminating within the margin of the apical lobe. Column short, its
foot very slightly produced. Anther emarginate at the apex; pollinia 2, subglobose,
attached to a short broad caudicle, and this to a conical gland. Hook. Ie. FI,
1882; Hook. f. F1. Br. Ind. vi, 3. Dipodium scariosum Ierb, Ham,

N -W. India, Fulconer; Dehra Dun and up to 3,000 feet on the Mussoorie
range, Mackinnon (Duthie’s No. 22710); Sub-Himalayan tracts of Pilibhit and N. Oudh,
Dutlid's collector Nos. 22794, 22801, 23859, 23860; Nepal Terai, Duthic's collector
No. 23858; Garhwil, Duthic's collector Nos. 25791, 25792. Ilowers during May. Also
in Nepal at Maghada in the Morung, Buchanan-Hamilton.

Sir Joseph Hooker regards this plant as an anomalous species with the habit of sn Australian
Dipodium. The upper surface of the lip is white tinged with yellow and besutifully marked with

reddish-purple veins,

Prate 108. Eulophia explanata Lindl.—Au entire plant and a full-grown leaf,—
of natural size. Fig. 1, a single flower; 2, ditto, uith the sepals and petals removed; 3,
lip, flattened out; 4, columu; 3, anther; 6 and 7, pollinia ;—all enlarged.

4, FEuropnia Hormussui Duthie.

Pseudo-stem about 1 dm. long, bearing two tightly-fitting sulcate subacute sheaths,
Leaves two, developing late, 3 to 3:6 dm. long. and 15 to 3 cm. in breadtl, parrowly
elliptic-lanceolate, acuminate, plicate. Scape stout, 2 to 33 dm. long, rising from the
summit of o depressed tuber, clothed at intervals with loose membranous lanceolate
acuminate sheathing bracts, mauy and rather densely flowered. Flowers about 2'5 cm,
across, spreading and at length deflexed; floral dract variable in length, lnnceolate,
acuminate, membranous, brownish. Sepals and pefals attached to the column, erecto-
patent, 12 mm. long, narrowly oblong or oblanceolate, bluntly mucronate, pale green
with purple veins, ZLip with spur a little longer than the sepals and petals; basal
portion and side lobes deep purple; side lobes erect, rounded, entire; terminal lobe.
orbicular, obscurely bifid, yellow, with an undulate erose margin; basal purtion of
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disk with three parallel lamelle ending in a coarsely fimbriate patch on the terminal
lobe; spur slender, curved, cylindric, obtuse, about half as long as the column,
Column without a foot, curved, constricted in the middle, grooved in front. Pollinia
oval, attached by a short stout conmical caudicle to a small flat gland.

Dehra Dun, Mackinnon (Duthi’'s Nos. 22708{a), 22724); Kheri district of N,
Oudh, Duthic's collector No. 22797; Mussoorie range up to 6,000 feet, Mackinnon
(Duthic's No. 22708); common in the pine forests of Jaunsar and Tehri-Garhwal up to
6.000 feet; Bashahr at 7,000 feet, Luce No. 880; banks of the Siran river near
Abbottabad in Hazdra at about 3,000 feet, Colonel Barrett; Gujar Valley in the
Chitral district, found by Sir W. Gatacre iu 1895. It towers during March and April.

This species is olosely allied to E. campestris. It differs chiefly by its shorter soapes, larger
flowers and the shorter and more .dense racemes; the shape of the lip and the general colouring of
the flower are also very different. [E. campestris is essentiolly a speoies of the plaios of India,
whereas E. Hormusjii extends up to the temperate region of the Himalaya, where the climatio
conditions are more favourable for leaf development. I have nemed this species after Mr. H.

Hormusji Deboo, who has worked for many years as artist in the Botanical Department of Northern
Iudia, and by whom all the drawings for this volume have been prepared.

Prate 109. Eulophia Hormusjii Duthic.—A flowering plant,—of natural size; a plant
with leaves, reduced to } size. Fig. 1, single flower; 2, ditto, with scpals and petals
removed ; 3, lip spread out; 4, column and upper portion of ovary; 5, summit of column

with anther; 6, side view of anther; 7, pollinia;—all enlarged,

5. Eurorara campesTRis Wall, Cat, 7367,

Tuber irregularly oblong, often lobed. Lecaves two, developing if at all long after
the flowers, linear, acuminate, plicate, 2'5 to 4 dm. long, rising from the apex of a
slender sheathed pseudo-stem. Scape 2'5 to 3 dm., stout or slender, sheathed at intervals
by loose membranous acute bracts; raceme laxly many-flowered. Flowers subsecund,
drooping, pink, about 2°5 cm. across; bracf membranous, linear or lanceolate, acuminate,
usually longer than the slenderly-stalked ovary. Scpals slightly attached to the base
of the lip, linear-lanceolate, acute or acuminate, 5—7-nerved, yellow or green
striped with pink. Pefals narrower, spreading, oblanceolate, d—>5-nerved. Lip as long
as the sepals, cuneate-obovate or oblong ; side lobes short, rounded or subacate, incurved
round the column, the margins of a deep rose colour; midlobe orbicular quadrate or
oblong, crenulate, usually purple; basal portion of disk with three median lamellate
pnerves ending in a fimbriate or tubercled patch on the terminal lobe; spur short,
conical subclavate or subacute. Column as long as the lip, slender, without a foot.
Poilinia broad; caudicle stout; gland elongate. Capsule about 2 cm. long, ellipsoid.
Lindl Gen. and Sp. Orch. 185; in Journ. Linn. Soe. iii, 24 (excl. syn. Wight); Royle
11, 366; Reichb. f. in Walp. Aon. vi, 647; Hook. f. Fl. Br. Ind. vi, 4; King &
Pantl, in Ann, Roy. Bot. Gard. Cale. viii, 178, t. 241. L. rupestris and ramentacca
Lindl. in Wall, Cat. 7368, 7370; Gen. and Sp. Orch, 185; in Journ, Linn, Soc. iii,
95. E. hemileuca Lindl, in Journ. Linu. Soc. iii, 3. £E. vera Royle Ill. 370, Limodorum
ramentacewn Rosb. Hort, Beng. 63; Fl. Ind, iii, 467. L. dubiwn Ham. MSS. DBletiu
Dabia Don Prod. Fl, Nep. 30,



” EULOPHIA. 127
Abundant in meny places along the base of the Western Himalaya, Flowers from
March till May. It extends throughout the plaine of Upper India, southwards to the

Deccan and eastwards to Nepal, Sikkim, Bengal and Upper Burma. It occurs aleo in
Afghanistan and Baluchistan.

The wide distribution of this species in India, extending, as it does, from the arid districts of
the N.-W. Frontier to the moist regions of Bengal, Sikkim and Upper Burma, accounts for the
great voriety of forms met with throughout its area, As a rule the specimen from N.-W. India
are altogether more robust than those met with farther east. Plate 24 of the Sikkim Orohids
ropresents the more slender condition of the species, and the plant is figured as producing leaves,

which rarely develop in the drier parts of Indie. The tubers of this plant are largely collected
in N.-W, India, and are believed to form the bulk of the

commercial product known as
Salep-misri,

6. EvurLopmia nupa Lindl. in Wall, Cat. 7371,

Tubers large, spherical, smooth, Leaves from the side of a tuber, forming by their
sheaths a short pseudo-stem, elliptic-lanceolate, acute, 2'5 to 3'5 dm. long, the breadth
variable, many-nerved, sheath long and tubular. Scape 6 to 9 dm. long, fro mthe base of
the pseudo-stem, with a few wide sheaths at the base and several distant ones above.
Raceme long, laxly flowered. Flowers about 3 cm. long, usually pale green variegated
with Dbrown and pink; floral bract lanceolate, half the length of the stalked ovary.
Sepals erect, oblong, acute, the lateral pair falcate. Pefuls shorter than the sepals, ovate-
oblong, blunt, the outer nerves branching. ZLijp as long as the sepals, deflexed from
below the middle, oblong; basal lobes obscure, terminal lobe oblong, obtuse, undulate,
the upper suiface with many vertical thickened lines disappearing towards the apex;
spur short, flattened, its mouth ribbed, Columnr short, produced at the base into a long
foot dilated at the margins.  Anfher small, its apex with two small conical
processes and a third depressed one in front; pollinia 2, transversely oblong, attached by
a very broad caudicle to a narrow gland. Lindl. Gen, and Sp. Orch. 180; Hook. f.
Fl. Br. Ind. vi, 5; in Ann. Roy. Bot. Gard. Calec. v, 32, tt. 47 to 50; King & Pantl. in
Ann. Roy. Bot. Gard. Cale. viii, 180, t. 243; Rolfe in Journ. Linn, Soc. xzxi, 29. ZE.
bicolor Dalz. in Hook. Kew Journ. Bot. 1i (1851), 343; Dalz. & Gibs. Bomb. Fi. 26¢;
Walp. Ann. vi. 647, Cyréopera fusca Wight Ic,'1690; Lindl. in Journ. Liun. Soc, iii, 31;
Thwaites Enum. 429; Walp. Ann. 1. c. 668. Cyrlopera plicate Lindl. in Wall. Cat. 7362;
Gen, and Sp. Orch, 190, C. naude Reichb, f. in Flora (1872) 274. (. Gardneri
Thwaites Enum. 302. C. mysorensis Lindl, in Journ. Linn. Soc. iii,, 32. C. laziflora
Gard, MSS. ex Thwaites Enuw. 302. Dipodium Roniate and D. plicatum Herb. Ham.

Northern Oudh, in the districts of Kheri and Gonda, Duthkie’s collector Nos. 22793,
24143, 24144, Flowers April to June, It extends southwards to Bombay, Central and
S. India and Ceylon, and eastwards to Sikkim, Assam, Burma and China; it is found
also in Moulmein.

~

7. Europmia sicarinata Hook. f, Fl. Br, Ind. vi, 6.

Tuber oblong, irregularly lobed, compressed, about 5 cm. long.  ZLeaves absent at the
flowering time, linear, acuminate, long-petioled, length of blade 18 to 8 dm. long.
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Scape erect, 5 to 5 dm. high with two tubular closely-fitting sheaths at the base and
two shorter loose ones higher up. Racems 7'5 to 12'5 cm. long, rather densely flowered.
Flowers 25 cm. in diam., pale yellowish-green, the lip tinged with pale purple; Aorql
bract membranous, lanceolate, shorter than the stalked ovary. Sepals oblong, acute,
keeled, their edges reflexed; lateral pair wider than the dorsal and free from it at
their bases. Pclals elliptic, subacute, shorter but wider than the sepals. ZLip adnate
to the foot of the column, longer than the sepals, slightly saccate at the base,
3-lobed ; lateral lobes shallow, with blunt apices; terminal lobe transversely oblong,
emarginate, the edges slightly crisped; the disk between the side lobes with two short
smooth thickened lines half as long as the latter and ending in a free triangular tooih
in front of which rise five carunculate unequal ridges extending to the base of the
terminal lobe. Column with a foot half as long as itself and at right angles, edges
lobed opposite the stigma. Anther apiculate in front; pollinia broadly triangular,
divergent, aitached by a broad caudicle to a thin angular gland. King & Pantl. in
Ann. Roy. Bot. Gard. Cale, viii, 180, t. 244, Cyriopera bicarinata Lindl, in Wall.
Cat. 7363; Gen. and Sp, Orch. 189; Journ. Linn. Soc. iii, 81 (exel. eit. Ic. Griff.).
Epipactis bicarinats Buch. —Ham. ex Wall. Cat, 7363. Cymbidium sp. Griff., Notul. iii,
343, No. 9.

In the Sub-Himalayan tracts of Pilibhit in Rohilkhund, and of the Kheri district
of N. Oudh, Duthic's collector Nos. 22798 and 25803. Flowers during March and Apiil.
1t extends eastwards to Sikkim, the Khasia Hills, Assam, Manipur end Upper Burma,

8. Evropnia rrava Hook, f. FL Br. Ind, vi, 7.

A tall robust plant with a tuberous rhizome. Leaves about 3, forming when young s
short pseudo-stem by their sheathing bases, developing la'ter than the flowers, attaining
when fully grown 12 dm. in length and about 10 cm. in width, Secape stout, 6 to 15 dm.
high, clothed at the base with a few distant close-fitting sheaths, emerging from a tuber
alongside the leaf-bearing pseudo-stem. Raceme 3 to 6 dm.; bracts much shorter than
the ovary, 1 to 2 cm. long, ovate-lanceolate, acuminate, Flowers numerous, lurge,
drooping, lemon-coloured. Sepals about 3 cm. long, oblong-lanceolate,‘ acuminate. Pctafs
a little shorter than the sepals and much broader, obtuse or emarginate, many-nerved.
Lip s long as the sepals; side lobes large, roanded, spotted with 'purple at the .base,
their margins recurved ; midlobe oblong, the disk with two small pyriform basal calli and
three crenate lamelle. Spur a short blunt sac. Column about 2 cm. long, Produced at
the base into a short foot. Anther with an emarginate apex and_a long anterior process;
pollinia obtusely angled, attached by a stout broad-based caudicle to a broad shaliow
gland. Cyriopera flava Lindl. in Wall. Cat. 736%; Gen. and Sp, f)rch. 189, l.{oyle\lll,
370, t, 88, fig. 1; Reichb. f. in Gard Chron. (1870), 1407; 1§91fe in Journ. Linn. See.
xxxvi, 28. C. Culleni Wight Ic. 1754; Walp. Ann. vi, 667. Dipodium flavumn lierb. Haw,

Dehra Dun, Royle, Mackinnon (Duthic's No. 22725); Sub-Himalayan tracts in Roh’il-
khand and N. OQudh, Duthie’s collector Nos. 22793, 24142; outer ranges of Garhwal,
Duthids collector Nos, 20790, 25801, 25805, 25806 ; Ku'maon, below Ahno.ra, 43500 feetd,
Strackey & Winterbottom No. 20; Sarju Valley, T Y{w/nsim. Flowers dlﬁ (:Lne (ran
July, It extends eastwards to Nepal, and is found also in Travancore and Hongkong.
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) Prare 110. Eulophia flava Hook. f.—Entire plant, reduced to } in size. Portion of
inflorescence,~of natural size. Fig. 1, single flower; 2, ditto, wilk sepals and petals removed ;

3, lip, spread out; 4, front view of column; 5, front view of anther; 6, side view of
ditto; 7, pollinia ;—all enlarged.

9. EurorHia oBtusa Hook. f. Fl. Br. Ind. vi, 3.

Height of plant 9 to 15 dw., the leaves 2nd scape rising from a horizontal oblong
tuber. Pseudo-stem formed by the sheaths enclosing the bases of the leaves and scape.
Leaves two or three, 3 to 4'5 dm. long, linear, acumipate, plicate, veius sharply prom-
inent. Scape exceeding the leaves, with a few long tight-fitting acuminate sheaths
towards the base. Flowers 6 to 10, in a lax raceme, appearing with the leaves, 25 cm.
across, erect in bud, drooping and cempenulate when open; floral dract lanceolate,
acuminate, less than half the length of the ovary. Sepals and pefals prominently veined
on the back, bright yellow outside and pale lemon-coloured within. Dorsal sepal
obovate acute, 2 cm. long; lateral rather shorter, falcately oblong, obtuse or subacute,
adnate to the base of the column. Petals obovate, obtuse, about as long as the lateral
sepals. Lip 3-lobed, longer than the sepals, with a short curved.subacute spur at the
bage ; side lobes large, erect, rounded, pale yellow tinged with lilac; midlobe bent
upwards, and with a reflexed undulate margin, suborbicular when flattened out; disk
with 5 to 8 prominent ridges terminating within the margin of the apical lobe in an
oblong grooved callus, and prolonged at the base into two sets of finger-like projections.
Column about 1 cm. long, oblong, narrowly winged, curving into a short foot at the
base. Anther with a rounded or slightly emarginate apex and a long anterior projection ;
pollinia subglobose, attached by a cylindric caudicle to a subfimbriate trianguler gland.
E. arundinacea Falc. Ic. No. 46 (ined,) in Herb. Kew. £&. campanulata Duthie in Journ.
As, Soc. Beng. lxxi, part 2 (1902), 39. Cyriopera obfusa Lindl. Gen. and Sp. Orch. 190.

Valleys in the neighbourhood of Mussoorie, Royle; Dehra Dun in swamps, W. Bell,
Mackinnon (Duthie's No. 22722), Duthie; Pilibhit district in Rohilkhand, Duthie's collector
Nos. 25793 to 25801 ; Chandanpur in the Gonda district of N. Oudl, Duthie's collector
92793, Flowers during July and August.

Since my return from India this year, I have hed an opportunity of examining at the Royal
Herbarium, Kew, the single type-specimen of Lindley’s Cyrtopera obtusa, as well as Falconer’s excel-
lent drawing of the same plant under his manuseript neme of Euwlophia arundinacea, and I have
now no hesitation in referring to it the E. campanulata Duthie, published last year in the Jowrnal
of the Asiatic Sociaty of Bengal. Lindley deseribed the column correctly as heving & produced foot,
and I have therefore placed it here in the Cyrfopera section of the genus. It is closely allied to
E. fiava, differing chiefly by its much narrower leaves, smaller flowers and in the shape of the spur.
It somewhat resembles E. Mannii Hook f., whioh, in regard to the length of the foot of the column,
might well have been placed in the Cyrtopere section. In both of these species the narrow leaves,
the short, ncute spur, as well as the anther, pollinia and gland are very similar. The looality
«od ripos fluminis Tomse prope Deokhutal,” mcnticned in Liudley’s Gen. and 8p. Orch. 19V, refers
to E. flava and not to E. obtusa.

AxN. Rov. Bor. Garp, Carc., Vor IX
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Prate 111. Eulophia obtusa Hook. f.—Entire plant, reduced to 1. Portion of
flowering stem,—of natural size. Fig. 1, single flower; 2, ditto, with sepals and petals
removed; 3, lip, spread out ; 4, column; 5, anther, front and side vicws; 6, pollinia, Jront
and back wviews ;—all enlarged,

14. Geodorum Jackson.

Terrestrial herbs with underground subglobose rhizomes. Leaves elliptic, plicate,
their sheaths forming & pseudo-stem, Scape from the base of the pseudo-stem, stout,
erect, sheathed, bearing a decurved corymbose raceme. Flowers rather crowded and
narrow, about 15 mm, long. Sepals, equal, oblong, subacute, erect. Petals as long as the
sepals, but broader and blunt. ZLip sessile on the base of the column, broadly ventricose
at the callus-bearing base, without side lobes; apex broad, rounded bifid or emar-
ginate. Column shorter than the lip. Anfher broad, 2-celled; pollinia 2, broadly and
dimidiately ovoid, attached by a slender tapering caudicle to a small orbicular gland.—
Species about 10; Indian, Malayan, Chinese and Australian,

GeoporumM PURPUREUM R. Brown in Ait. Hort. Kew. ed. 2, v, 207.

Tuber globose, apiculate, about 3 cm. in diam. Psewdo-stem 75 to 15 cm. long.
Leaves broadly elliptic, acute, tapering to the long sheath, 15 to 3 dm. long and
75 to 10 cm. broad. Iuflorescence shorter than the leaves; raceme short, ecorymbose,
drooping when in flower, but erect in fruit; foral bract large, lauceolate, longer than
the ovary. Flowers white or pale purple about 15 mm. long. Sepals linear-oblong,
acute, 3-nerved. Petals broader, 5-nerved, with thickened midribs. Lip very ventri-
cose at the base and much thickened, the rounded minutely notched apical lobe also
much thickened; disk with a couspicuous yellow callus at the base from which
extends a broad channelled ridge towards the granulated apex. Antker with a 3-lobed
apex, puberulous; pollinia 2, with elongate pits on their posterior surface, caudicle broad,
Lindl. Gen. and Sp. Orch. .75; Dals. & Gibs. Bombay Fl. 266; Hook. f. Fl. Br.
Ind. vi, 16; King & Pantl. in Ann. Roy. Bot. Gard. Cale. viii, 181, t. 245. G.
dilatatum Wall. Cat, 7376. Limodorum nutans Roxb. Cor. Pl i, t. 40; Fl Ind. iii,
470. Malazis nutans Willd. Sp. Pl. iv, 93.

Dehra Dun, Mackinnon's collector. Flowers during Junme and July, It extends
eastwards to Nepal, Sikkim and Bhutan, and south to Malabar and the Konkan,
also in the Andaman Islands and the Malay Peninsula.

15. Oreorchis Lindl

Terrestrial; pseudo-bulh corm-like, broadly ovoid, 1- or 2-leaved. Leaves long,
narrow. Scape tall, slender, produced from the side of the pseudo-bulb. Flowers
yather small, in racemes. Sepals ovate-lanceolate. Pefals subsimilar and slightly
spreading or subconnivent. Lip more or less oblong, attached to the base of the
column by a short narrow claw, gibbous at the base or not, anterior part 3-lobed;
side lobes short, entire; terminal lobe broad, more or less bifid. Cbvlumn elongated,
stout, ore mor less curved, the apex subtruncate. Anther 1-celled. Pollinia 4, globose,
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united to & short common caudicle ending in a gland derived from the stigma
(sessile in O, indica)—Species 5; all inhabiting Noithern Asia.

Leef solitary, flowers reddish :—
Flowers stalked, lip saccate at the base P 1. Q. foliosa,
Flowers larger und seesile, lip not saccate at the bue 2. 0. indica,
Leaves 2 or 3, flowers white or pale yellow :—
Lip not sacoate at the base, basal cellus linear . . 3. O. micrantha.
Lip saccate at the base, basal callus oval 0. Rolfei.

=

1. Oreorcris rouiosa Lindl, in Journ. Linn, Soc. 1i1, 27.

Pseudo-buib about 15 cm. long, broad-based and bearing a few lax root-fibres.
Leas sclitary, terminal, 1 to 23 dm. long, oblong-lanceolate, acuminate, narrowed at
the base to a short petiole, with two or three prominent merves and a few slender ones
between. Scape 3 to 41 dm. long, the peduncle with two or three tubular closely-fitting
sheaths 25 to 5 cm, long. Raceme 7'5 to 20 cm. long, laxly few-flowcred; floral bract
small, equalling the short pedicel of the ovary. Flowers 13 mm. across, subsecund,
yellowish tinged with red. Sepals ovate-lanceclate, subacute, the lateral pair produced at
the base on to the sac of the lip. Pefals shorter but broader than the sepals, all more
or less connivent. ZLip longer than the sepals, deflexed from below the middle, clawed
and shortly saccate at the base; side lobes broadly and obliquely oblong, obtuse, entire,
3-nerved, terminal lobe subreniform (when flattened out), shortly Lifid, the margin
thickened and erose; disk with five stout branching nerves, but not lamellate. Column
slightly curved; the sides thickeued, especially towards the base and passing into the
short sac of the lip. Hook. f. Fl. Br. Ind. v, 709; King & Pantl. in Ann. Roy. Bot.
Gard. Cale. viii, 183, t. 137; Collett Fl. Siml. 493; Rolfe in Journ, Linn. Soc.
xxxvi, 9. Corallorhiza sp. Lindl, in Royle Ill. Him. Bot. 362.

Simla Hills 7—9,000 feet, Stoliccka, Gamble Nos. 4429, 6251; Lace No. 2160,
Collett; Jaunsar, Osmaston (Duthie’s No, 24188), Gleadow; Garhwal, Royle; flowering in
July. It extends eastwards to Sikkim, and occurs also im Ching, in Western Szechuen
and on the Tibetan frontier.

2. Oreorcuis INpica Hook. f. Fl. Br. Ind. v, 709.

Rhizome bearing one or two ovoid annulated pseudo-bulbs from the bases of which
several stout fibrous roots are given off. Leaf solitary, narrowly lanceolate, about 28
cm. broad, developing later than the flowers. Stape about 2 dm. long, rather stoat, the
peduncle bearing a few loose acuminate sheaths; foral bract lanceolate, acuminate,
shorter than the ovary. Flowers many, sessile, about 17 mw. long. Sepals and pefals
yellow veined and blotched with reddish-purple. Dorsal sepal linear-lanceolate, 11 mm.
long, lateral subfalcately lanceolate, 10 mm. long. Pefals a little shorter than the
sepals, subfa cately blong, obtuse. ZLip deflesed from the middle, clawed, not gaccato
at the base; side lobes ear-shaped, incurved, obtuse; midlobe rounded, entire or 2-
lobed; the disk with a raised lemella midway between the side lobes, Column dilated
at the lase and apex, curved, shorter than the lip, yellow with reddish-purple spots.
1ip of anther with two projecting teeth; pollinia sessile on the gland, oboveid,

Axx, Rov. Bor. Garp, Carc.,, Vor. IX.
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subcompressed. Collett Fl. Siml. 493 Corallorhkiza indica Lindl. in Journ. Linn. Soc.
iii, 26 (not of Dcne.).

Hattu near Simla 7,000 feet, 7. Thomson No. 1724, Gamble; Chaclpur Valley

the Simla Hills 6,000 feet, Duthie No. 21074; Jaunsar 8.9,000 feet, Edgeworth

No. 61; 6-7,000 feet, Duthie No. 14592; Garhwal 8-9,000 feet, Royle. Flowers
in August.

The shape of the pollinia in this species and the absence of & ocaudicle are remarkable. The
claw of the lip and the lamella are pale yellow, the side lobes are marked with purple lines and
spots, and the apioal lobe is white and often tinged with pale purple.

Puate 112, Oreorchis indica Hook. f—A plant,—of natural size. Fig. 1, single
fower; 2, ditto with lp removed; 3, flower with sepals and petals removed; 4, lip spread
out; 5, anther; 6, pollinia;—all enlarged.

3. OreorcHIS MICBANTHA Lindl. Journ. Linn. Sec. iii, 27.

DPseuao-bulb about 2 em. long, ovoid-conic, the base with a few fibres. Leaves two
or three, 1'5 to 3 dwm. long, linear, prominently 1- or 2-nerved. Scape from the side
of the spseudo-bulb, the peduncle with two or three tubular sheaths; raceme few-flowered,
iax, 5 to 10 cm, long; Aoral bract minute, subulate, hairy, much shorter than the
ovary. Flowers almost sessile, 1 cm. in length, pale yellow, the lip being white spotted
with purple. Sepals linear-lanceolate, acute, slightly spreading, the lateral pair a little
shorter and broader than the dorsal and subfalcate. Pefals shorter than the lateral sepals,
sometimes spotted with purple. L obovate-oblong, not saccate at the base, deflexed
from the top of the very short claw; side lobes narrowly oblong, erect; terminal lobe
breadly obovate, 2-lobulate; disk with a thick, linear channelled cellus. Column much
curved, the base dilated and concave. Pollinia globular, united to a short thick caudicle.
Hook. f. Fl. Br. Ind. v, 709; King & Pantl. in Ann. Roy. Bot. Gard. Cale. 183, t.
148; Collett F1. Siml. 493.

Simla Hills 7 to 8,000 feet, Gamble Nos. 4427, 6250, Lace 2159, Babinglon-Smith
Jaunsar, Osmaston; Mussoorie Hills 5 to 6,000 feet, King, Mackinnon; Kumaon, 7.
Thomson No. 214, Strachey & Winterbottom No. 56. Flowers during June.

4. OreorcHIs RourEr Duthie in Journ. As. Soc. Beng. lxxi, part 2, 38

Pseudo-bulb globose. Leaves two or three, about 2 dm. long, linear-lanceolate, deflexec
at the tips, 3—5-nerved, plicate. Scape about as long as the leaves, rising from near the
top of the pseudo-bulb; peduncle firm, clothed with three or four closely-fitting tubular
sheaths. Raceme many-flowered, 6 to 7 cm. long. Flowers sessile, rather crowded, about
14 cm. across; floral braci minute, less than half the length of the ovary. Sepals
about equal, 1'4 cm. long, lanceolate, subacute, pale yellowish-green, slightly spreading
DPetals as long as the sepals but narrower, oblanceolate, subacute, pure white with a 'few
dark purple blotches. Lip obovate-oblong (when spread. out), narrowed at the base into
» gac-like claw; side lobes linear, fleshy, white, half the length of the midlobe and free
almost to their bases; midlobe deflexed, white and blotched like the petals with dark
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purple spots, the apex with a shellow sinus, the disk with a prominent fleshy oval callus
at its base. Column curved, dilated at the base, concave in front. Pollniz globular,
united to a short thick conical caudicle.

Nég Tiba in Tehri-Garhwil at an elevation of about 8,000 feet, Muckinnon's coilec-
tor. Flowers in June.

This species is most neerly allied to O, micrantha, but the lip is saccate at the base, and the
basal callus ie oval and not linear; both the lip and the petals are pure white spotted with
purple, and the side lobes of the lip are free to the base. The spike is shorter and the flowers

are more crowded. At precent this plant is known only from a single locality, in the neighbour-
hood of Mussoorie.

Prate 113,  Oreorchis Rolfei Duthie.—Plant,—of natural size. Fig. 1, single flower;
2, ditto, with sepals and pelals vemoved; 3, lip, spread out; 4, column, with portion of ovary;
5, front view of ditto; 6, anther; 7, pollinia;—all enlarged.

16. Corallorhiza R. Brown.

Leafless reddish-brown erect terrestrial herbs with jointed corelloid rhizomes. Seape
simple, sheathed. Flowers small, whitish or pale yellow, in a terminal spike or raceme.
Sepals and petals subequal, linear; pefals ascending incurved. Lip clawed, adnate to
the base of the column, erect, eutire or 3-lobed; spur minute or absent. Column erect,
incurved. Anther 4-celled; pollinic 4 ovoid, soft, cohering by a viscus.—Specios about
12, in N. temperate regions.

CoraLLoRHIZA INNATA R. Brown in Hort. Kew. v, 209.

A rootless parasite with a flattened reddish-brcwn succulent rbizome. Scape 6.10 in
long, slender, few-flowered, clothed with loose sheaths. Flower mearly sessile, about 7
mm. long; bracts minute. Sepals ovate-lanceolate, the lateral ones deflexed. Lip
deflexed, 3-lobed, with a shallow nectary at the base; side lobes narrow, mid-lobe retuse.
Anther dehiscing transversely, each cell countaining an unequal pair of waxy pollinia.
Capsules large, deflexed. Lindl. Gen. and Sp. Orch. 533 ; Reichb. Ic. Pl. Germ, xiii, 490 ;
Hook. £. Fl. Br. Ind. v, 710; Rolfe in Journ. Linn. Soc. xxzxzvi, 9. C Jacquemont:
Dene. in Jacquem. Voy. Bot. 165, t. 165.

Kashmir; Jacquemont, C. B. Clarke No. 28943, up to 11,500 feet, extending to
Lurope, N. Asia & N. America.

17. Cymbidium Swartz,

Epiphytes, rarely terrestrial or with an elongated leaf-bearing stem. Legves usually
very long, nerrow and coriaceous, rarely pone or rudimentary at the time of
flowering.  Inflorescence frow the side of the pseudo-stem; scape loosely sheathed.
Flowers one to many, often large, in suberect or drooping racemes. Sepals and petals
subequal, free, spreading or erect. Lip adnate to the base of the column and
embracing it by its convolute side lobes; apical lobe decurved, often with undulate edges,
the disk usually with two ridges or lamellee. Column long, without a foot. Antker 1- or
imperfectly 2-celled; pollinia 2, ovoid pyriform cuneiform or globular, more or less
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partite, sessile on a small or large often strap-shaped gland.—Species about 60, in
temperate, tropical or subtropicul Asia, a few in Africa and in Australia.

Terrestrial :—
Leafloss and parasitio . . . . . . . . . . . . . .. 1. C. macrorhizon.
Leaves linear, their bases forming o short pseudo-stem :—
Flowers solitary . . . . . . . . . . . . . .. 2. C. Mackinnon:.
Flowers in racemes . . . . . .« . . . . . . . . 3. C. cyperifolium,

Epiphytal, inflorescence decurved :—
Flowers not exceeding 3'5 om. aoross .—
Inflorescence less than half the length of the leaves, leaves
entire at the apex . . . .

4 C. pendulum,
Inflorescence nearly as long ss the leaves, leaves mnotched

attheapex . . . . . . . . . . .. ... 5. C. abifolium,
Flowers much larger :—

Leaves narrowly linear . . . . . . . . . . ., ., ., 6. C. longifolium,

Leaves lanceolate, acuminate . . . . . , . , . . . 7. C. giganteum.

1. Crmpmivm MacrorAIZoN Lindl. Gen. and Spec. Orch. 162.

A terrestrial parasite without leaves. Roofstock as thick as a goose-quill, creeping,
branched and jointed. Scape very short, basal sheaths short, or elongating to 5 cm.
and narrowly subfoliaceous. Raceme 6—8-flowered, 15 to 2:3 dm. long; &racts 7 to
12 mm., narrow, membranous. Flwers 3 to 4 cm. in diam. Sepals about 2 cm. long,
linear-lanceolate, acuminate, pale yellow tinged with pink, spreading or reflexed. Petals
erect, slightly shorter and broader, whitish streaked with pink. Zip 17 cm., white
spotted with crimson; side lobes narrow, erect, rounded and with inflexed margins;
midlobe oblong or subpanduriform; disk with two thick ridges between the side lobes,
Column elongate, curved, about 12 mm. long, inner surface streaked with crimson.
Anther papillose outside; pollinia 4, plano-convex, sessile on the crescent-shaped gland.
Royle 1ll. Him. Bot. 366; Hook. f. F1. Br. Ind. vi, 9.

N.-W. India; Royle, Falconer; Debra Dun; on Kalanga Hill, Mackinnon’s collector;
Mussoorie on Banog Hill 7,500 feet, Mackinnon (Duthic’'s No. 22717); Garhwdl east of
Tehri, Mackinnon's collector (Duthies No. 25403); Sarju Yalley in Kumaon, Duthie's
collector No. 24098 ; reported also from IKashmir. Flowers during July and August. It
extends eastwards to Assam and to the Khasia and Naga Hills. In Sikkim it has been
collected in the Ranjit Valley, but not since 1879,

Puate 114, Cymbidium macrorhizon Lendl.—A plant,—of natural size. Fig. 1, single
flower 2, column and lip; 3, lip; 4, front view of column; 3, anther; 6 and 7, pollinia;
—ule enlargea

2. Cymporom Mackinnont Duthie in Journ. As. Soc, Beng, Ixxi, pt. 2, 41.

Terrestrial, cespitose. Pscudo-stem short, emitting many thick spongy roots. Leaves
linear, acuminate, 3 to 4 dm, long and about 1'3 cm. broad, the lowest reduced to
membranous sheaths, margins not serrulate. Scape 1-flowercd, much shorter than the
leaves, clothed to the base with loose lanceolate acuminate cymbiform hyaline sheaths.
Floral bract longer than the much curved ovary, pale yellow with purple veins. Flowers
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about 5 cm. across, nodding. Sepals und pctals spreading, green. GSepals lanceolate,
obtuse, a little longer tian the petals. Petals elliptic-lanceolate, obtuse, 5-nerved. Lip
about as long es the petals, obovate-oblong (when spread out), 3-lobed, succate st the
base, pale yellow, blotched with purple; lateral lobes narrow, ercet ; the terminal one
abruptly deflexed, rounded at the apex and mncarly entire; disk with two raised
incurved smooth lamellar flups extending from the base to a little beyond the side lobes,
their edges nearly parallel but not meeting. Column short, stout, aeuricled at the base,
concave in front marked with purple blotches like the lip. Pollina 4, obliquely
obovoid, plano-convex, attached to a liemispherical gland. Ripe capsule 15 dm. long
(including the long pedicel), ellipsoid clavate, prominently ribbed.

Discovered by Mr. P. W. Mackinnon, near Mussoorie, at an elevation of about
5,500 feet, growing under trees and flowering during the month of February;
Duthie’s Nos, 22709, 24152,

This species is very nearly allied to C. virescens Lindl,, a native of Japan. In the latter,
however, the mergins of the leaves are distinctly serrulate, the flowers are larger and the bracts on
the scape are more numerous and more tinted; the lamelle on the disk of the lip are much curved
and nearly porallel to the margins of the lateral lobes. Of Iudian species it most nearly resembles
C. cyperifolium. The latter, however,is & muoh larger plant, the soape ie more than 1-flowered, and
the colouring of the lip and the shape of the pollinia and that of gland are very different; also the
margins of the leaves are serrulate, and the sheaths on the scape as well as the tloral bract are green.

Prate 115, Cymbidium Mackinnoni Duthie.—Portion of plant,—of natural size, Fig. 1,
side view of flower, with sepals and petals removed; 2, lip and column; 3, pollinia ;—all
enlarged [ 4, ripe capsule,—of natural size.

3. Cyusipium cyperiFoLiuM Wall. Cat. 7353 (in part),

Terrestrial; pseudo-stem thin, short. Leaves wp to 75 dm. long, linear, finely
acuminate, slightly expanded towards the sheathing base, the lowest ones short and
sheath.like, margins serrulate. JInflorescence from the base of the pseudo-stem, erect,
about 3 dm. long, the peduncle clothed with long acuminate sheaths up to the base of
the raceme. Flowers green, with dull purple markings on the lip and column, 2:5 cm.
long, and about 3:5 cm. across; floral bract green, lanceolate, acuminate, longer than
the stalked ovary. Scepals subequal, linear-lanceolate, acute, spreading. Petuls rather
shorter and somewhat broader. Lip as long as tke petals, oblong (when spread out),
glabrous, 3.lobed; lateral lobes long, narrow, erect; terminal lobe abruptly deflexed,
ovate or oblong-ovate, entire, the disk between the side lobes with two smooth lamellar
incurved flaps, their edges perallel but not touching, Column rather stout. Anther Lroad;
pollinia obliquely ovoid, divergent, cleft mnearly to the base, sessile on a very narrow
clongate gland. Capsule ellipsoid-clavate, about 6 cm. long. Lindl. Gen. and Sp.
Orch. 163; in Journ. Linn. Soc. iii, 28; Hook. f. FI. Br. Ind. vi, 13 (excl. syn.
Limodorum longifolium Roxb.); King & Pantlivg in Ann. Roy. Bot. Gard. Cale. viii,
186, t. 248.  C. viridifforum Griff. Itin. Notes 126, No. 454,

Near Mussoorie, growing amongst dense undergrowth at about 6,000 feet, Mackinnon
(Duthie's Nos. 21743, 22719), flowering during March and April; Garbwdl and Kumauon
at 5,000 feet, Edgeworth. 1t extends eastwards to Sikkim, the Khasia and Naga Hills,
Manipur and Upper Burma, and is found also in Perak and Java.
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4. CynpiDIUM PENDULUM Swartz in Nov. Act, Upsal, vi, 74,

Pseudo-stem stout, 7'6 cm. lonz. Legves linear-oblong, acute, not notched, up
to 75 dm. long and from 15 to 2 cm. broad, exzpanding into basal sheaths.
Inflorescence 25 to 3 dm., decurved from the base, the peduncle about 75
¢m., clothed with many imbricate sheaths. Flowers many, not crowded, dark
purplish-brown, about 3 ecm. across; foral bract wminute, triangular, the ovary with
stalk 13 cm. Sepals equal, oblong, slightly dilated near their blunt apices. Pelals
nearly as long as the svpals and a little wider, margined with yellow as are the
sepels. Lip adnate to the short foot of the column, oblong, dilated and subsaccate at
the base; side lobes narrow, their apices blunt and directed forwards; terminal lobe
oblong, blunt, emarginate, much decurved; disk between the side lobes with two
jarallel continuous lamellee divergent at the bass, meeting in the middle and slightly
separating at their clavate apices. Column erect, narrower above, with a very short
foot. Anther broad, depressed, minutely papillose; pollinia ovoid, acute, diverging,
essile on a Lroad thin shallow gland, Roxb. Fl. Ind. iii, 458; Lindl. Gen. and
Sp. Orch. 165; Walp. Ann. vi, 642 (excl. cit. Bot. Reg.); King & Pant. in Ann. Roy.
Bot. Gard. Cale. viii, 188, t. 251; Rolfe in Journ. Linn. Soc. xxxvi, 81. O, aleifolium
Hook. f. Fl. Br. Ind. vi, 10 (in part). C. crassifolsum Wall, Cat. 7357. C, Mannii Reichb.
f. in Flora 1872, 274. Epidendrum pendulum Roxzb. Cor. Pl i, 35, t. 44.

Kali Valley in Kumaon at a low elevation, Duthics collector No. 24097. Flowers
in May or June. It extends eastwards to Bengal, Sikkim, Assam, Sylhet, Burma and
Chine ; and is found also in 8. Indie, the Andaman Islouds and Perak.

5, CympipIuM ArorFoLiuM Swartz in Nov. Act. Upsal. vi, 73.

Pseudo-stzm short. Leaves 3 to 5°5 dm. long and about 3 cm. broad, linear-oblong,
curved, obtuse, fleshy, obliquely notched at the apex, slightly expanded at the sheathing
base, Jnflorescence from the base of the smail pseudo-stem, somewhat shorter than the
leaves, peduncle 7'5 to 10 cm. long, bearing severul tubular acute scarious sheaths near
the base; raceme many-flowered, decurved, 3 to 4 dm. long. Flowers 3'5 cm. across; floral
bract minute, ovate, the stalked ovary about 12 mm. long. Scpals subequal, oblong or
slightly oblanceolate, blunt. Petals as long as the sepals, ovate-oblanceolate, blunt. ZLip as
long as the sepals, oblong, 3-lobed, its upper surface with two lamelle broken and discon-
nected in the middle; the lateral lobes long, narrow, their apices blunt, entire, pointing
forwards; apical lobe ovate-oblong, much decurved. Column slightly thickened at the apex-
Anther subquadrate, papillose, the gland of the pollinia small.  Capsule elliptic, 8 to 9
cm. long. Swartz in Schrad, Journ. Bot. 1779, ii,, 218; Roxb. Fl. Ind. iii, 456 ; Lindl
Gen. and Sp. Orch. 165; Lodd. Bot. Cab. t. 967 ; Walp. Ann. vi, 624 (excl. Ic. Wight);
Hook. f. Fl. Br. Ind. vi, 10; King & Pantl. in Ann. Roy. Bot Gard. Csle. viii,
189, t. 252. Epidendrum aloifolum Linn. €p. Pl. 953. ? Aerides Borassi Smith in Rees
Cyclop. Suppl. (1u part). Epidendrum aloides Bot. Mag. t. 387.

Bahraich district of N. Oudh near the Nepal frontier, Duthic’s colleclor No. 23865 :
flowering during April and May. It extends eastwards to Beongal, Sikkim and Assam,
uud occurs also in S. londia, Ceylon, the Andaman Islands and Peruk.
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6. CrupipiuM LoNGIFoL1OM Don Prod. 36.

Pseudo-stem short, Leaves 6 to 9 dm. long and ouly 13 to 15 mm. wide, linear, acun-
mioate, channelled below, dilated and equitant at the very base. Jnflorescence very stout,
sub-erect in the lower but decurved in the upper half, shorter than the leaves, the
peduncle sheathed neatrly to the apex, sheaths larger upwards, all loose and acute.
Raceme 10- to 15-flowered. Flowers G4 to 76 cm. across; floral bract minute, trian-
gular. Sepals subequal, oblong, subacute, thedorsal broader and iucurved, lateral pair
spreading. Pefuls as loug as the sepals, but narrower, spreading. Lip oblong, shortly
clawed; side lobes long, narrow, acute, directed forwards; terminal lobe decurved,
orbicular, acute, the edges slightly undulate, pubescent on its upper surface. Uolumn
erect, slightly saccate at the base. Anikher broad, dome-like; pollinia ovate, diverging,
sessile oo a quadrate gland the lower corners of which ere elongated into narrow
points. Ovary stalked, about 2:5 cw. long, Wall. Cat. 1356; Lindl. Gen, and Sp. Orch.
163; in Journ. Linn. Soc. iii, 29; Reichb. f. in Gard. Chron. 1874 i, 14; Hook,
f. FI. Br. Ind. vi, 13; King & Paotl. in Ann. Roy. Bot. Gard. Cale. viii, 191,
t. 254; Rolfe in Journ. Linn. Sos. xxxvi, 31. C. erylfreum Lindl. in Journ. Lion.
Soc. 1ii, 30. Limodorum anqustifolium Herb, Ham.

Kumaon at 5 to 6,000 feet, Blinkworth. Eastwards to Sikkim, Bhutan and the
Khasia and Naga Hills; also in Chipa. In Sikkim it flowers during September and
October.

In this plant the sepals and petals are brownish-purple on a pale green ground, the dorsal
sopals being dark green outside and faintly etriped with purple; the disk and apical lobe of lip are
pure white spotted with purple, the side lobes being of a dull yellow closely lined with purple.

7. CyumpipiuyM GIGaNTEUM Wall, Cat. 7355.

Pseudo-stem very short, Leaves 4 to 6 dm, long, and 2 to 3 cm. broad, linear-
oblong, acute, entire, narrowed towards the base and then dilated and equitant.
Inflovescence from the base of the pseudo-stem, as long as or longer than the leaves,
decurved; peduncle stout, enveloped at the base in [numerous imbricate acumipate
sheaths; raceme laxly 10- to 20-flowered. Flowers 64 to 76 cm. across; floral bract
wminute, broad. Sepals subequal, elliptic-oblong, subacute, the dorsal one incurved,
lateral pair spreading. Pelals as long as the sepals but narrower, oblong, subacute.
Lip shorter than the sepals, 3-lobed, more or less puberulous; lateral lobes large,
their apices elliptic and directed forward; apical lobe deflexed, ovate-oblong, subacute,
the edges undulate-crenate; upper surface with two parallel ridges running from the
base nearly to the apex, hairy and separated by a small groove, Cvlumn somewhat
curved, its base below the insertion of the lip with a small nectar-bearing sac,
Arnther slightly scabrid. Pollinia ovoid, acute, diverging, sessile on a quadrate gland.
Capsule 75 cm. long, elliptic, pointed at each end, prominently vidged. Tizdl. Gen,
and Sp. Orch. 163; Sert. Orch. t. 4; Bot. Mag. t. «844; Paxt. Mag. Bot. 241, and
¥l Gard. ii, 14, fiz. 143; Griff. Notul. iii, 341: Walp. Aun. vi, 626; Wamer
Orch. Alb. vi, ¢ 284; Hook. f. Fl. Br. Ind. vi, 12; King & Pantl. in Anr.
Roy. Bot. Gard., Cale. viii, 191, t. 235. [ridorchis gigantes Blume Orch. Archipel.
Ind. 76, t. 26. Limodorwn longifoliwn Ic. Ham,

Axny. Rov. Bor. Garp., CarLc, Vor. 1X,
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Garhiwal at 4,000 fect, AMackimnon; Kumnon 4,000 feet, Strachey & Winferboltom
No. 26, flowering from October to December, It extends eastwards to Nepal, Sikkim,
Bhutan and the Khasia Hills.

The flowers are cf a dingy yellow colour with vertical lines of brown, and the lip has broed
transverse danrk brown DbLlotohes; the sepals are greeuvish externally.

18. Doritis Lindl.

Epiphytic, with short stems and no pseudo-bulbs.  Ze.ves flat, coriaceous. Inflor-
cscence  from the side of the stem or axillary, erect or pendulous. Flowers in loose
racemes.  Sepals and pefals widely spreading, Lip clawed or sessile, adnate to the
foot ¢f the column, spurred, more or less lobed, side lobes crect, disk usually with
a tforkel plate or csllus. Column narrowly winged, its foot long and forming with
the sides of the lip a conical sac bearing the lateral and apicul lobes at its mouth.—
Species 5, Indiun, Clinese nud Maluyan.

Doriris TaANIALIS Benth. in Gen. Plant, iii, 574.

Roots numerous, long and flat, forming large tufts, Leaves few, pendmlous, often
solitary, sometimes absent, 7°6 to 126 em. long, narrowly elliptic-oblong, acute, taper-
ing to the sessile base. [Racemes 6- to 8-flowered, longer than the leaves, pendulous.
Flowers sbout 2 em. across, purple or occasionally pure white; bract minuie, broadly
triangular. Sepals unequal, blunt, the dorsal one oblong or slightly oblanccolate; lateral
pair broader, elliptic, blunt. Pefals shorter than the sepals, obovate, Dllunt. Lip
adnate to the foot of the column, shorter than the petals; Aypockile produced below
into a stout subcylindric spur, and sending upwards two long narrow faleate backward-
pointing lobes; epichile spathulate-oblong, entire, attached to the hypochile near its
buse, parallel to it for part of its length and then curving forwards, its upper
surface with a forked appendage. Column dilated towards the long foot; stiymae large,
rostellum long and narrow. Pollinia subglobose, aitached by a long curved tapering flat
caudicle to a small triangular gland. Hook. £ FI, Br, Ind. vi, 31; King &
Pantl. in Ann, Roy. Bot. Gard. Cale. viii, 199, t. 266, D. Braceana Ilook. f. in
Ann. Roy. Bot. Gard. Cale. v, 40, t. 60. Erides fenizle Lindl. Gen. and Sp. Orch.
239; in Journ. Linn. Soc. iil, 41, &. carnosum Griff. Notul. iii, 265; Ie. Pl
As. t. 338A.

N.-W. Himalaya, Mudden; Dehra Dun, Gamble N3, %278G; Jaunsar, Gamble
No. 25788; Garhwal in the Tonse Valley 5,000 fect, Duthic; Tehri Garhwal
Maclinnon; Kumaon mnear Ranikhet 5-6,000 feet, Dufhie No. 5997 ; near Almora
at 3,500 feet, Sirachey &  Winterbotiom No. 23. Flowers during April and
May. It extends eastwards to Nepal, Sikkim, Bhutan, Khasia Hills, Manipur and
Uurma.

19. Ornithochilus Wall,

Epiphytic, witliout pseudo-bulbs. Stem very short. Leaves few, crowded, broadly
oblong, flat, softly coriuccous. JTutlorescence supra-axillary, racemose or panicled. Sepais
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subequal, spreading, incurved at the apex, lateral obliquely obovate. 'Petals emaller,
cuneate-oblong, bluut. Lip much longer thon the sepals, adnate to the foot of the
column by a long broad claw, the claw with a rectangularly bent sub-cylindric spur
at its junction with the apical lobe; side lobes shallow, sub-quadrate; apical lobe with
three lobules, the two lateral recurved and pectinate, the central triangular, entire or
infolded; the mouth of the spur closed by two calli projecting from its back and
front walls, the latter hairy. Column short, cylindric, stout, with a short foot; rostellum
forked ; stigma circular, surrounded by a hairy rim. Anther oblong; pollinia 2, sub-globose,
caudicle very broad, obcuneate, gland large.—Species 1 or 2, Indian or Chinese.

OrnirHOCHILUS Fuscus Wall, in Lindl. Gen. and Sp. Orch. 242.

Leaves 75 to 15 cm,, oblong or ovate-lanceolate, obliquely topering to the acute
apex and narrowed to the sessile sheathing base, fleshy, shining on both surfaces
when young, nerves inconspicuous  Jnflorescence two or three times longer than the
leaves, Flowers 1 cm. across; floral bract lanceolate, iuch shorier than the long-
etalkod ovary. Sepuls and pelals greenish-yellow, the former with four, and the latier
with two, broad brown vertical bands. The two pectinate lateral lobules of the mid-
lobe of the lip are also brown passing into purple below, Capsule fusiform, 25 c.
long. Hook, f. FL Br. Ind. vi 76; King & Pantling in Ann. R. Bot. Gard.
Cale. viii, 200, t. 2068; Rolfe in Journ, Linn, Soc. xxxvi, 38. 0. eublepharon Ilance in
Journ. Bot. xxii (1884), $64. Aerides difforme Wall. in Lindl. Gen. and Sp. Orch. 242;
Sert. Orch. frontisp. fig. 7; Reichb. f. in Gard. Chron. (1865}, 698; Lindl. in Jouru.
Linn, Soc. iii, 41; Walp. Ann. vi, 899. A. Hystriz Lindl, in Journ. Linn. Soc, iii)
42 (not of Gen. and Sp. Oich.).

Dehra Dun and up to 3,000 feet on the adjacent Mussoorie range, Mackinnon's,
collector (Duthie’s No. 24190); near the village of Chamussoorie below Landour, Vieery ;
Garhwil, Faleoner; Gori Valley in Kumaon, Duthies collectar No. 24121, Flowers in
July. It extends eastwards to Sikkim, Bhutan, the Khasiu Hills and Burma. It is

found also in Moulmein and in China.

20. Luisia Gaud.

Epiphytes with rigid terete sheathed stems woody below and usually erect. Leaves
terete, fleshy, distant, spreading. Flowers usually small and dull coloured, in short extra-
axillary spikes with stout axes; floral bract short, scarious, persistent. Sepals sub-equal, or
the decurved dorsal one, smuller. Petals equalling the sepals or much longer, spreading,
Lip sessile on the base of the column, divided into two parts; the Aypockile saccate
concave or flat; the epickile decurved, broad and ridged, entire crenate or undulate, wore
or less blunt. Column much shorter than the lip, stout. .Stigma usually large. Adnther
broad, 2-celled; polliniz 2, ovoid or subglobose, attached by a broal caudicle to a sub-
quadrate or elongate gland. Cupsule narrow, ridged, suberect. —Species about 15, mostly
in Tropical Asia, a few Australian:—

‘ Leaves long ond stout, about & mm. in thickneas

Flowers 10 mm. long . . . . . . . . . . . . . . . 1 L. trichoriiza.

Flowers 6 mm. long. . . . s e e o oo 20 L terctifolia,
Leaves slender, 3 mm. or less in l].ucl\new

Flowers 7 mw=. long, lip nearly flat . . . . co e o 8 L brachystachys,

Flowers 4 mm. long, lip with a saccate hypochlle « v v« « 4 L. incouspicua.

L4

Awnx. Rov. Bor. Garp, Carc, Ver. IX.
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1. Luisia tricuormiza Blume Mus. Bot. Lugd. Bat. i, 63.

Stem 1 to 25 dm. long, very stout, not branched. ZLeaves fleshy, very slightly taper-
ing to the apex, 1 to 1'8 dm, long and about 5 mm. thick. Spikes 4- or 5-flowered,
stout.  Flowers 1 cm. long, placed on short thick tubercles; floral bract broad, with au
acuminate point, persistent. Sepals unequal, green with faint purple lines; the dorsal
one oblong, blunt; lateral pair shorter, obliquely ovate, acute, kecled. Pefals longer and
narrower than the lateral sepals, oblong, blunt, all spreading. Lip larger than the sepals,
dark dull purple on a greenish ground, basal half deeply concave and with erect rounded
edges, the apical portion broadly cordate, tapering to the subtruncate emarginate apex,
upper surface with short blunt vertical ridges. Column stout, half as long as the lip,
purple.  Auther subquadrate, compressed, rostellum broad; pollinia ovoid, attached by
a broad caudicle to the quadrate gland. Lindl. Fol. Orch. 2; Reichb. f, Xen. Orch., t.
77, figs. 8 to 18; Hook.f. Fi. Br. Ind. vi, 23; King & Dantling in Ann. R. Bot,
Gard. Cele. viii, R02, t. 270. Vanda? trichorhiza Hook. Exot. F1. i, t. 72,

Dehra Dun chiefly on sal trees, Gamble No. 25695, Mackinnon No. 24182; Garh-
wil, Falconer, Mackinnon (Duthie’s Nos. 23004, 55428), Duthic's collector Nos, 25830,
25337. Flowers during March and April. It extends eastwards to Sikkim,

A much stouter plant than L. teretifolia and with blunter leaves.

2. Lumia TereTIFoLIA Gaud. Bot. Freye, Voy, 426, t. 37.

Stem 1-5 to 3 dm. long, stout, sometimes branching. ZLeaves 6'5 to 15 cm. long and
from 4 to 5 mm. thick, tercte, spreading. Spikes very short, 2- or 3-flowered. Flowers
7 mm. long; floral bract broad, pointed. Sepals and pefals subequal, green, the petals
slightly longer. narrowly oblong, blunt, spreading. ZLip longer and broader than the
sepals, with a square sub-saccate base; apical lobe deflexed, rhombeid, sub-truncate, its
upper surface witn five or six vertical lines. Column very short and stout. Anther
depressed; pollinia 2, ovoid, attached by a stout caudicle to a broadly oblong gland.

lume Rumphia iv, t. 194, t. 197D; DMus. Bot. Lugd. Bat. i, 63; Lindl. Fol. Orch. 2
(excluding from all the synonym [Ep. t¢riste); Hook. f. F1. Br. Ind. vi.,, 22; King &
Pantling in  Ann. Roy. Bot. Gard. Cale. viii, 202, t. 270; Rolfe in Journ. Linn.
Soc. xxxvi, 33. L. brackystachys, var. flaveols, DPar. & Reichb. f. in Trans. Linn. Soc,
xxx, 144, L. burmanica Lindl. Fol. Orch. 3. L. platyglossa Reichb. f. in Walp. Ann,
vi, 622. L. zeylanica Lindl. Fol. Orch. 3, Cymbidium triste Roxb, I, Ind. iii, 461,
Bot. Mag. t. 3648; Wight Ic, 911 (text only); Griff. Notul. iii, 340 (the Mergui plant),
C. tenuifolium Wight Ic. 1689 (excl. text).

Garhwil 4,000 feet, Mackinnon. Ilowers in April. It extends eastwards to Sikkim,
the Khasia Hills, Bengal (in the Sunderbuns), Burma, the Andaman Islands and China;
it is found also in the Western Ghats, Ceylon and Malaya.

The flowers are smaller and the stem and leaves are more slender than in L. érichorhiza.

3. Luicia BracuysTacHYS Blume Rumpbis iv, 50,

Stem long, branching., Leaves slender, 7 to 18 em. long. Flowers 7 mm., on slender
pedicels. Sepals and pefals subequal; the pefals norrowly obleng, blunt, spreading. ZLip
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obovate-oblong, mnearly flat, grooved, hardly constricted at the base of the broadly ovate
epichile, dark purple with a yellow base. Column very short. Poliinia oval, attached to
a conical caudicle. Capsule 25 to 3 om. long, Blume Mus. Bot, i., 64; Reichb. f. Xen
Orch, i, 204, t. 78, fig. 1; Lindl. Fol. Orch. 3; Hook. f. Fl. Br, Iund. vi, 23, Meao:
clastes brachystachys Lindl. in Wall, Cat. 1994; Gen. and Sp. Orch, 43.

Garhwidl, Falconer; Kumaon 2,600 to 2,800 fect, Stewart No. 641. It extends
eastwards to Sylhet and the Khasia Hills, and to Bengal at Jessore, Dacca und the
Sunderbuns; it is found also in Tenasserim. It flowers during March and?Apiil.

Mr. C. B. Clarke describes the sepals es green outside and rose-purple within; the petals as
greenish at the apex and base auvd rose-purple in the middle, aud the lip black purple with &

yellow base.
4, Lusta vconspicua Hook. f. MSS. in Herb. Hort. Cale.

Stem 1 to 1'5 dm. long, slender, uot branching. Leaves 3 to 6:5 cm long and about
3 mm. in diam. Spikes 1- to 3-flowered, 4 to 5 mm. long. Flowers pale yellowish-green,
4 mm. long; floral bract membranous, triangular, acuminate, Sepals ovate-lanceolate, sub-
ncute, spreading. Pelals oblong, tapering slightly to the blunt apex. Lip as long as
the sepals, the hypochile hemispherically saccate, green spotted with purple; epichile
decurved, flat, sub-reniform, notched at the apex, its upper surface minutely hispid aud
with 5 or 6 vertical lines. Column half as long es the lip, purple. Anther depressed,
rostellum large; pollinia broadly ovoid, attached by a slender caudicle to an oblong-
quadrate gland. Copsule 1 cm. long. King & Pantling in Ann. R, Bot. Gard. Culz.
viii, 203, t. 272. Succolabium? inconspicuum Hook. f. FL Br. Ind. vi, 56; in, Ann. R,
Bot. Gard. Cale. v, 46, t. 69, Cymbidium inconspicuum Wall. MSS.

Garhwil, east of Tehri, Mackinnow's collector (Duthie’s No. 25427); Tejom in
Kuwaon, Duthic's collector No. 24114; Sorju Valley in Kumaon, Duthie's collector
No. 24114(s). It extends eastwards to Sikkim and Assam, at low elevations, flowering

during June and July.
This epecies resembles L. brachystachys, but is more slender end smaller in all its parts.

21. Sarcochilus R. Brown.

Epiphytal. &tem none or very short. Leaves narrowly oblong or absent. Flowers
usually mn pendulous racemes. Sepals and petals subequal, free, epreading; the dorsal
sepal concave, the lateral pair broader and partly adnate to the foot of the columr. Lip
jointed or adnate to the long produced foot of the column, without a spur; the
side lobes very large, erect; the apical lobe minute, tooth-like; tho diek with
hairy ridges and calli. Column thick, shorter than its foot, wingless, rostellum short,
Anther terminal, depressed, shortly beaked in front, sumetimes bearing two latersl
selw; poliniz 4, in pairs, compressed; the caudicle slender, flattemed, the gland
swall,—Species about 10, Indian, Chinese and Australian,

SarcocHILUS TSNEO'DES Reichb. f. in Walp. Ann, vi, 497.

none. Raceme T'5 to 15 cem. long, many-

Eoots Jdensely tufted, tortuous. .Stem
membrano

flowered ; peduncle Lrownish, bearing a few amplexicaul ovate acute
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deciduous bracts ; the raclis flexuous, Flowers 13 mm. in diam., white or rose-coloured.
Sepals spreading, oblong, obtuse. Pefals broador, sprending. Ligp gibbous or slightly
saccate at the base, with a long claw; side lobes linear-oblong, obtuse, disk
between the side lobos pubescent; midlobe truncate, emarginate. Column very short;
rostellum indistinet. Antler broadly ovate, furnished with 2 or 3 slender sete; pollinig
two, 2-lobed, caudicle very short, gland large. Cupsuwe 35 cm., slender, slightly curved,
glabrous. Iook. f. FL Br. Ind. vi, 387. Chiloschista wsneoides Lindl. in Wall., Cat.
7330; Gen & Sp. Orch. 219; Bot. Reg, under t. 1522; Sert. Orch. frontisp. f. 4;
in Journ. Linn. Soe. iii, 43; Gard. Chron, (1846), 135. Thrizspermum usneoides Reichb,
f. Xeunia 1i, 120. ZEpidendrun: usneeides Don. Prod. 37.

On oak trees near the village of Chamassoorie in Garhwdl at an elevation of
about 5,000 feet, found by Colonel Vicary in 1833. Previously discovered in Nepal
Ly Dr. Wallich,

22, MArides Lour.

Epiphytic, with leafy stems. Leaves linear or terete, coriaceous. Flowers usually
numerous and brightly coloured, in decurved racemes, sometimes solitary; floral bruct
minute. Sepals and petals broad, spreading, the lateral sepals adnate to the base or foot
of the column., Lip adnate to the column, spurred; the side lobes large or small,
sometimes absent; the mid-lobe larger than the side lobes, or smaller anl incarved.
Coluinn  short, its foot short or long; rostellum short or long, Liid.  Anther 2-celled, with

or without a beak; poiliniu 2, globose, sulcate; caudicle long or short, glund various.—
Species about 50, Eastern Asiatic.

Terminal lobe of lip large, hastate, acute. . . . . . L E. muldflorum.

Terminal lobe of lip small, narrowly oblong. . . . . . 2. 8. odoratum.

1. Eripes MourTiFLoruM Roxb. Covom. Pl iii, 63, t. 271.

Stem 1 to 25 dm. long, stout. Leaves 15 to 25 dm. long and 2 to 3 cm. broad,
narrowly oblong, conduplicate, recurved, slightly tapering to the oblique bifid apex, not
narrowed to the base, often tinged with red. Rz.emes longer than the leaves, simple,
axillary, densely many-flowered; peduncle long, clothed with short distant sheaths.
Flowers 2 cm. across, rose-coloured. Sepals and pefals subequal, oblong, Dblunt. Lip
twice as long as the sepals, triangular, entire, adnate to the base of the column, acute or
obtuse at the apex, margins erose, its basal portion thick and with a retrorse tooth or
callus across the mouth of the rectangularly bent spur. Column without a foot, its
margins thickened and slightly winged near the base. duther depressed and with a long
curved beak in front; pollinia globular, caudicle tiliform, gland narrow. Roxb. F1. Ind.
iii, 475; Belg. Hortic, (1876), 286; Reichb. f. in Walp. Ann. vi, 897; Hook. f. FL
Br. Ind. vi, 44; King & Pantling in Ann. R. Bot. Gard. Cale. viii, 212, t. 283.
. afine Wall. Cat. 7316; Liudl. Gen. and Sp. Orch. 239; Sert. Orch. t. 15; in Jours.
Linn. Sne. iii, 41; Bot. Mag. t. 4049; Wamner Sel. Orch. Ser. i, t. 2L. A% roswum
Lodl. ex Paxt. Fl. Garl. ii. 109, t. 60; Rogel Gartenfl. viii, 253, t. 267 4.
Lobbii Hort. ex Il Hort. (1868) t. 559. 2. Teitchii Hort. ex Morven in DBelz.
ortic. (1876), 201. &. trigonem Klotzeh in Ctto. & Dict. Allgem. Gartenz (1895),
1:7.



RHYNCHOSTYLIS. 143

Siwalik range, King; Dehra Dun, very common on mango trees; plentiful up to
4,000 fect on the outer ranges of the Western Himalaya, from the Kengra Valley in

tie Punjab to Kumaon, flowering during June and July. It extends esstwards to Nepal
Sikkim and Assam.

2. /Eriprs oporaTuM Lour. Fl. Cochin. 523.

Stem very stout. Leaves 1'5 to 3 dm. longand 4 to 5'5 em. broad, oblong, flat,
keeled, tapering slightly to the blunt unequally bilobed apex, not contracted at the
sheathing base. Racemes supra-axillary, doflexed, as long as or longer than tho lcaves,
many-flowered; peduncle short, stout, with short distant sheaths, Flowers about 25 cm.
long, white spotted with pink, very fragrant; floral bract bLrosd, sheathing, blunt, much
shorter than the stalked ovary. Sepals uncqual, obtuse, spreading, the dorsal onc elliptic-
ovate; the lateral pair somewhat larger. [Pelals oblong, falcate, shorter than the sepals,
Lip adnate to the short foot of the column; spur large, funnel-shaped, curved forwards ;
lateral lobes very shallow, truncate, erose ; terminal lobe linear, emarginate, lying
between the edges of the lateral lobes. Antker triangular, depressed, beuked; polfinia
globose, caudicle linear, gland quadrate, Capsule fusiform, about 3 em. long, Lindl.
Gen, & Sp. Orch. 239; in Journ. Linn. Soc, iii, 41; Bot. Mag. 4139; Walp, Ann,
vi, 898; Lindenia t. 14 (var.); Hook. f. Fl. Br. Ind. vi, 47; King & Dantling in
Ann. R. Bot, Gard. Cale. viii, 212, t. 262; Rolfe in Journ. Linn, Soc. xxxvi, 5.
Arides cornutum Roxb. Hort. Beng. 63; FL Ind. iii, 472; Bot. Reg. t. 1485,

Western Himalaya, I. Thomson; Dchra Dun, King, Gamble, Mackinnon; sub.
montane tract of Baliraich district in N. Oudh, Duthie’'s Collector No. 23868; Garhwil,
Falconer, Duthie's collector Nos, 23810, 25818; Kumaon, Colonél Davidson. Flowers
during June and July, This species extends eastwards to Nepul, Sikkim and E, Bengul;
it is found also i Malaya and China.

23. Rhynchostylis Blume.

Epiphytic. Stem elongate, stout, leafy, Leaves very coriaceous, lincar-oblony,
truncately or bluntly bilobed at the apex. Racemes pendulous, wmany-flowered-
Fiomwers DLrightly coloured. Scpals and petals spreading, broad, obtuse, the petaly nar-
rower than the sepals, Lip adnate to the short fuot of the column, the Aypochils
forming & deep wide pubescent sac without side lobes; the epichile obovate, acute,
concave, the margins erect. Columa short, stout, dilated at the base and with a very
short foot. Srigma small. Anther termiunal, rounded; pollinia 2, elliptic, attached b'y
a slender long caudicle to a swall oblong gland.—Species 2 or 3, [Indiun and
Malayan.

Ruviacroirivts RETUsA DBlume. Bijdr, 28€, t. 49.

Stem stout 1 to 2 dm. long, enveloped in the sheaths of decayed leaves.
Legves 15 to 4'5 dm. long and about 25 cm. broad, curved, keeled, preemorse or bluntly
bilobed. Racemes longer than the leaves, cylindric, densely fiowered; peduncle short
~ith a few smull scaticred shcaths. Floers 2 rm. seross, whita or pink with purple
or pink markings. Luteral tepals broadly ovate, obtuse or apiculate, the dorsel one ob’ong,
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Lip very variable in shape ; spur compressed, as long as the lip.  Capsuie
clavate, 25 to 35 cm. long. Hook. f. Fl. Br. Ind. vi, 32; King & Pantling in
Ann., R, Bot. Gard, Cale. viii, 213, t. 28%. R, premorss Blume Bijdr. 286,
R. guttata Reichb. f. in Bonplandia ii, 93. R, garualica Reichb. f. in Walp. Ann,
vi, 888. Saccolabsum guttatum Lindl. in Wall, Cat. 7308; Gen. & Sp. Orch. 220 ;
in Journ, Linn, Soc. iii, 32; Bot. Mag. t. 4108; Wight Ic. tt. 1745-6; Dalz. & Gibs,
Bomb. FIl. 263; De Vriese Orch. t. 14 ; Griff. Ie. Pl. Asiat. Notul. 22, t. 8 & 9. 8. pre-
morsum Lindl, Gen. & Sp. Orch. 221, 8. Rheedii Wight Ic. v, 19. 8. retusum Fl, des
Serres tt. 14063-4. 8. Heathii Hort. ex Gard. Ciron. (1885), ii, 369. 8. Blumei Lindl,
Sert, t. 47 ; Bot. Reg. (1841), misc. §5. S. gurwalicum Lindl. in Journ, Linn. Soec. iii,
32; in Gard. Chron. (1879), ii, 102. Sarcanthus gutlatus Lindl. in Bot. Reg. t. 1443,
AZrides quitatum Roxb. Fl. Ind. iii, 471; Regel Gartenfl. (1863), 415, &. retusum Swartz
in Schrad. Dar, (1799), 130; Willd. Sp. PL iv, 130; Grah. Cat. Bomb. PL 261,
Limodorum reluswm Swartz in Nov. Act. Upsal. vi, 80. Epidendrum retusum, Linn, Sp,

Pl. 9338.

Kangra Valley, Punjab Himalaya, Edgeworth; Siwalik range, Royle; Dehra Dun,
King, Mackinnon, &c., and up to 4,000 feet on the Mussoorie range; Garbwal, Fulconer,
Duthic's collector Nos. 25828, 25830, 25840 ; Sub-Himalayan tract in the Gonda district of
N. Oudh, Duthic's collector No. 22800 ; Kumaon, 7. Thomson, T. Anderson, &c. Flowers
in June and July. It extends eastwards to Nepal, Sikkim, Bhutan, Assam, the Khasia
Hills and Burma, and occurs also in 3, India, Ceylon and the Malay Archipelago.

24. Vanda R. Brown.

Epiphytes with leafy stems. Leaves thickly coriaceous or fleshy, flat and keeled or
terete.  Flowers usually large and handsome, in axillary simple racemes, sometimes
solitary ; floral bract much swaller than the ovary. Sepals and pefals subequal, spreading
or connivent, narrowed at the base. Lip large, its base usually saccate or spurred, the
side lobes large or small, rarely absent, adnate to the short foot of the column or to
the sides of the sac or spur; apical lobe fleshy, varying in shape, the disk usually
ridged or lamellate, sometimes carunculate. Column short, stout, foot short or mnone.
Anther 2-cclled, rostcllum small; pollinia 2, didymous, subglobose or obovoid; caudicle
broad and short, or long and geniculate, glund usually large.—Species about 30, in
‘i'ropical Asia and Australia.

Lip spurred at the base:—
Bepals and petals spreadiog:—
Flowers small, disk of lip without ridges . , . . . 1. V. parsifiora.
Flowers 35 to 5 c¢m. in diam., disk of lip with fleshy
ridges . . . « « e+« o« . . . . . . 2 V. Rozburghii
Sepals and petals mcurved e « v v« o . 3. V. eristatr,
Lip gibbous, not spurred or saccate at thobase « o« o« . 4 V. alpina.

1. Vanpa PARvIFLORA Lindl, in Bot. Reg. xxx (1844), Misc, 45.

Stem stout, 1 to 3 dm, long, enveloped in the sheath-bases of fallan leaves. Laecves
70 to 10 cm. long and 1 to 13 cm, broad (whe:z flattened out), linear-oblong,
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conduplicate, keeled, unequally and obtusely 2-lobed at the apex, not narrowed at the
base. Jnflorescance from Dbelow the leaves and about as long ; peduncle us long s the
raceme, bearing a few small scattered sheaths; roceme few-flowered ; Aforal lract ovate,
acate, deciduous. Flowers 1°5 cm. in diam. Sepals and pelals yellow. Sepals spathulate,
obtuse, spreading, the lateral pair shorter than the dorsal. Petsls spathulate-oblong,
falcate, as long as the lateral sepals, spreading, Lip adnate to the foot of the
column, spurred; side lobes erect, oblong, rounded or subacute; terminal lobe decurved,
fleshy, oblong or cuneate-obovate, with a dilated tmncate or retuse erose apex; the
upper surface blue, caruncled and with o deep groove down the centre; spur slender,
conical, half as long as the lip. Column short and thick, with a very short foot.
Anther depressed, slightly beaked in front; pollinia subglobose, bifid, attached to a short
caudicle. Capsule about 2 cm. long, fusiform, with winged ridges. Wight lc. 1669 ;
Reichb. f. in Gard. Chron. 1877, ii, 166; Hook, f. Fl. Br. Ind, vi, 50; King &
Pantling in Ann. R. Bot. Gard. Cele. viii, 215, t. 286. &rides Wightianum Lindl, in
Wall. Cat. 7320; Gen. and Sp. Orch. 238; in Jowrn. Linun, Soc. iii, 40; Bot. Mag.
138; Wight Ic. v, p. 8; Dalz. & Gibs,, Bomb. Fl. 265.

Dehra Dun, Mackinnon ; and along the bases of the outer ranges of Garhwal and
Kumaon, Edgeworth, Duthi’s collector Nos. 25824 to 25826. Flowers in May. This
species extends eastwards to Nepal, Sikkim, Assam and Burma ; also southwards through
Central, W, and S. India to Ceylon.

2, Vanpa Roxsursimr R. Br, in Bot. Reg. t, 506,

Stem climbing, 3'6 dm. long, emitting many thick white fleshy roots. Leaves
bifarious, approximate, 1'5 to 2 dn. long, narrow, complicate, keeled, the apex pra-
morse.  Racemes 3-10-flowered, longer than the leaves; peduncle 6'5 lo 2 dm. long.
Flwers 3°5 to 5 cm. in diam. Sepals and petals subequal, spreading, clawed, obovate,
undulate, yellowish-green or bluish tessallated with brown, their claws and outer surfaces
white. Lip about half as long as the sepals; side lobes small, acute; apical lobe
panduriform, with a purple "dilated truncate 2-lobed apex, the margins deflexed ; disk
convex, with fleshy ridges. Spur conical, heiry inside. Polliniz globose; caudicle broad,
attached to e subquadrate gland. Capsule clavate, sharply ridged. Lindl. Gen. & Sp.
Orch. 215; Fol. Orch. 3; Wight Ic. t. 916; Fl. des Serres ii, t. 11; Paxt. Fl, Gard.
t. 42, f. 2; Reichb. Fl. Exot. t. 121; Il Hort. t. 185 (var.); Hook. f. ¥I. Br. Ind.
vi, 52. V. tesselloides Reichb. f. in Walp. Apn. vi, 864. Cymbidium tesselloides Roxb.
Tl Ind. iii, 463. C. fessellatum Swartz in Nov. Act. Upsal. vi, 75; Willd. Sp. PL iy,
102; Rexb. FL Ind. L c. €. Allagnatea Herb. Ham. Epidendrum tessellutum Roxb. Cor.
Pl i, 34, t. 42. Aerides tesscllatwn Wight in Wall. Cat. 7318; Lindl. Gen. & Sp. Orch.
240, Vandae Jones in Asiat. Res. 1v, 302.

Torests in the Sub-Himalayan tracts of Oudh, E. Thompson,; Bahraich district
near the Nepal frontier, Duthie's collector No, 23867 (a & b); northern portion of the
Gonda district, Duthic’s colleclor Nos. 22792 & 23867. Often found on the branches
of mango trees and of Bassia lutifolia. Flowers during the rains. It is also found in
Bergal, Bebhar, the Central Provinces and westwards to Guzerat andr the Konkan,
extending southwards to Travancore, Ceylon and Tenasserim. 1Io the Chanda district
the roots, called rasna or nai, are used medicinally.

AnxN, Dov. Bor. Garp., Care, Vo, IX.
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Prate 116. Vanda Roxburghii R. Br. Portion of plant,—of nafural size. Tig, 1, 3
flower; 2, ditto with sepals and petals removed ; 3, vertical section of column apg
lip; 4, front view of column; 5, anther; 6, pollinia ;—all enlarged.

3. Vaxpa crisTATA Lindl. in Wall. Cat. 7328.

Stews 78 to 1°5 cm., stout, covered with the remains of old sheaths, Iegpes
bifarious, crowded, 7'5 to 10 cm. long, narrowly oblong, conduplicate, truncately and
unequally bilobed at the apex, dilated at the sheathing base. Racemes not exceeding
the leaves, axillary, 2-5-flowered. Flowers 356 to 5 cm. across. Sepals and petals
incurved, pale olive-green or yellowish. Sepals subequal, oblong, obtuse. Petuss
narrower than the sepals, oblong. Lip adnate to the base of the column, longer
than the sepals, green blotched with dull purplish-brown, basal lobes erect, tvian-
gular, terminal lobe oblong, with two divaricate oblong lobules and a horn-like fleshy
beak pointing downwards from under the apex, upper surface with five carunculate
ridges. Column short, without a foot. Aniker depressed, with a prominent central ridge,
pollinia ovoid, attached by a short broad caudicle to a quadrate gland. Capsule narrowly
clavate, 5 to 6:5 cm. long. Lindl. Gen. & Sp. Orch. 216; Sert. Orch. frontisp. fig. 3;
in Bot. Reg. (1842), t. 48; Fol. Orch. 10; Bot. Mag. 4304; Walp, Ann. vi, 869;
Warner's Orch, Alb. vii, t. 290; Gartenfl. t. 680; Hook. f. FL. Br, Ind. vi, 53; King
& Pantling in Ann. R. Bot. Gard. Cale. viii, 218, t. 287. . Brides cristatum Wall.
MSS. AZ. sp. Griff. It. Notes, 203, No. 1188.

Dehra Dun and Mussoorie range up to 4,000 feet, Mackinnon (Duthies No. 21785);
Garhwil, Duthie's collector No. 25827 ; Kumaon 3 to 4,000 feet, Strackey & Winferbottom
No. 21, Colonel Davidson. Flowers in May. It extends eastwards to Sikkim, Bhutan
and Sylhet.

4, Vanpa acpiNna Lindl. Fol, Orch. 10.

Stem and leaves as in V. cristata. Racemes much shorter than the leaves. Flowers
solitary or in pairs, nodding, about 2 cm. long. Sepals and pefals subequal, connivent,
oblong, blunt, the colouring as in ¥V, c¢ristata. Lip adnate to the columm, gibbous but
not saccate or spurred at the base; side lobes shallow, rounded; terminal lobe retuse,
its upper swface with shallow ridges. Column short, stout, with no foot, Anther flattened;
pollinie ovoid, caudicle subquadrate, gland transversely oblong. Capsule 7'5 cm. long,
narrowly clavate. Hook. f, F1. Br. Ind, vi, 53; King & Pantling in Ann. R. Bet.
Gard. Calc. viil, 217, t. 289, V. Grifithee Lindl, in Paxt, Fl, Gard. ii, 22; Fol. Orch.
10 (excl. cit. Grift.). Luisia alping Lind]. in Bot. Reg. 1838 Misc. 56.

Garhwal, 7. ZThomson; Kumaon 3,500 feet, Strachey & Winlerbottom No. 22.
Flowers during June aud July. It extends eastwards to Nepal, Sikkim and the Khasia
Hills.

25. Saccolabium Blume.

Epiphytes without pseudo-bulbs. L:aves coriaceous, flat or conduplicate, often
keeled. Flowers usually small, in leaf-opposed or supra-axillary racemes corymbs
umbels or panicles, floral bract minute, Sepals and pefals adnate to the column, sub-
equal, spreading or reflexed. Lip sessile on the footless column, consisting of a
cylindiic or saccate spur, without calli and non-septate, with or without small lateral
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lobes; the apical lobe small, without a scale or callus under the short broad truncatc
column, often hairy. Anther 1- or imperfectly 2-celled; pollinia 2, entire or bipartite.
Species about 55, inhabiting Eastern Asia.

Spur oylindric, straight ‘e 1. 8. papillosum,
Spur short, wide, saccate, at right ungles to the ovary.
Apex of leaves mnot setulose, terminal lobe of lip

papillose-hairy - 2. 8, calkeolare,
Apnx of leaves setulose, terminal Ioba of lip Aeshy

and glabrous e ee 8. 8. distichum.

1. Saccorasron papiLLosus Lind]l. in Bot. Reg. t. 1552 (cxel. syn.).

Stems ereet, clustered, rigid, stout, bearing many nearly horizontal leaves.
Leaves coriaceous, 7°5 to 10 cm. long. and about 1'5 cm. broad (when flattened out).
conduplicate, curved, the apex truncate or deeply mnotched. Peduncle leaf-opposed, about
13 mw. long, bearing & sub-corymbose 4- to 8- flowered raceme. Flowers 9 mm. across,
oral bract triangular. Sepals and petals yellow, barred and blotched with brown.
Sepals subequal, oblong, subacute, spreading. Pefsls narrower than the sepals, sub-
spathulate. Lip longer than the sepals, adnate to the base of the column, side lobes
none, terminal lobe decurved, ovate-oblong, obtuse, crenate, upper surface transversely
rugulose, white with -transverse purple bars, spur half as long as the ovary and
parallel to it, cylindric or slightly tapering, pale yellow, hairy within. Column short.
Anther broadly conical; polliniz 2, deeply bipartite, subovoid; caudicle slender, tapering
downwards to the small oblong gland. Capsulz about 3 cm. long, fusiform, ridged,
Lindl. Gen,and Sp. Orch. 222; Hook. f, I'l. Br. Ind. vi, 63; King & Pantling in
Ann, R. Bot. Gard. Cale. viii, 219, t. 200. §. carinafum Griff, Notul. iii, 354. Acampe
papiilosa Lindl. Fol. Orch. 2; Walp. Ann. vi, 873.

Dehra Dun in the Narkaunda swamp, Gamdle No. 23272, Mackinnon ; Garhwi],
Duthie's collector Nos., 25815, 25823; Kumaon, Duthie’s collector No. 24126. Flowers
during the cold season. It extends eastwards to Sikkim, Khasia, Assam, Clittagong,
the Bengal Sunderbuns and Burma.

9. SACCOLABIUM CALCEoLARE Lindl. in Wall. Cat. 7302.

Stem short, pendulous. Leaves 1 to 2'8 dm. long, marrowly oblong, unequally bifid
at the apex, slightly narrowed to the base. Kacemes much shorter than the leaves,
corymbose, many-flowered, the peduncle bearing several short sheaths. Flowers 1-6 cm.
across, crowded; floral bract small, broad and blunt. Sepals and petals pale green with
large roundish brown spots. Sepals unequal, spreading; the dorsal one obovate-oblong;
the lateral pair oblong, falcate, narrower than the dorsal. Pefals shorter than the sepals,
oblong-obovate. Lip adnate to the lower half of the column, the base forming a short
wide yellow sac about half as long as the ovary; side lobes absent; terminal lobe at
right uangles to the sac, semicircular; its upper surface, except a triangular yellow putch
at the base, pure white and covered with hair-like papille. Colwmn very short and thick.
Anther depressed, shortly beaked ; pollinia broadly ovoid-elliptic, attached by a slender
caudicle to a swall cordate gland. Lindl, Gen. and Sp. Orch. 223; Sert. Ovch., Froatisy.
63 in Bot. Reg. 1838, Misc. 139; in Journ. Linn. Soc. iii,, 33 (excl. syn.); Griff, Notul,

Axn. Rov. Bor. Ganv., Carc,, Vor. IX,
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iii, 356; Itin. Notes 170, No, 869; Ic. Pl. As, t. 334; Walp. Ann, vi, 883; Hook. f.
Fl. Br. Ind. vi, 60; King & Pantling in Ann. R. Bot. Gard. Cale. viii, 225, t. 300,
Arides calceolare Smith in Rees Cyclop., Suppl. &, lopardorum Wall, MSS. Gastrochilus
caleeolaris Don. Prod, 32,  Sarcochilus nepalensis Spreng. Syst. Veg. iii, 721.
calccolare Ham, MSS,

Dchra Dun, Gamble No. 25689, Mackinnon; Garhwil, Falconer, Duthic’s collector

No. 25814. Flowers during April and May. It extends eastwards to Nepal, Sikkim and
the Khasia Hills.

Lpidendrum

3. Saccorasiuy pisticaum Lindl. in Journ, Linn. Soe. iii, 64.

Stems 1'5 to 25 dm. long, pendulous, branching, slender, leafy. ZLeaves 2 to 25
cm. long, narrowly lanceolate, acuminate, with two, rarely thres, fine setee; the base
sessile and slightly oblique. Peduncles leaf-opposed, about equalling the leaves in length,
Flowers two to four in a lax raceme, 12 mm. across, green, irregularly spotted with brown;
floral bract oblong, subacute. Scpals and pefals subequal, oblong-elliptic, obtuse. Lip about.
as long as the sepals, adnate to the lower half of the column, the base with a wide blunt
sac at right angles to the ovary, its inner surface without hairs or ealli; side lobes none;
terminal lobe yellow, semicircular, entire, smooth, fleshy, its margins deflexed, the base
with two blunt conical calli. Column broad ; rostellum short, broad. Anther shortly heaked
in front; pollinia 2, elliptic; caudicle long, slender, cylindric; gland elongate, bifid.
Capsule fusiform, about 1'3 em. long. Reichb. £f. in Ot. Hamb. 43; Hook. f. Fl. Br.
Ind. vi, 64; in Ann. R. Bot. Gard. Cale. v, 49, t. 73 (in part); King & Pantling in
Ann. R. Bot. Gard. Cale. viii, 227, t. 303.

Garhwdl, near Tehri, 6,000 feet, Mackinnon's collector (Duthie’'s No. 24196); Sub-
Himalayan tract of the Bahraich district in N, Oudh, Dutkic’s collector No. 23369.
Flowers in April and May. It extends eastwards to Sikkim and Manipur.

26. Cleisostoma, Blume.

Epiphytes without pseudo-bulbs.  Stems more or less eclongated, leafy. Leaves
coriaceous or fleshy, flat or semiterete,  Juflorescence leaf-opposed, racemose or paniculate.
Srpals and petals adnate to the column, snbequal, spreading. Lip scssile on the footless
column, the base with a large saccate or infundibuliform spur, sometimes dilated at the
apex, its cavity more or less closed by two calli the posterior of which is often bifid,
and sometimes also by a dorsal scale, but never by a septum; lateral lobes small or
absent ; apical lobe thickened, concave, Column short, thick, without a foot. Anfher
depressed ; pollinia 2, often bifid, caudicle single,—Species about 40, Eastern Asiatic and
Australian,

CrersosToMa MIcRANTHUM King & Pantling in Ann. R, Bot. Gard. Cale. viii, 23%,
t. 312.

Stem stout, compressed, 75 to 20 cm. long, envecloped in leaf-sheaths. ZLeaves 65
to 9 cm. long, narrowly oblong, keeled, obliquely truncate and slightly bifid, the base
shortly sheathed.  Kacemes leaf-opposed, longer than the leaves, prduncle and rachis
stout. Iowers many, 5 mm, across; floral bract broud, blunt, less than half as long ae
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the short sessile ovary. Sepals and petels white with large purple spots, Sepals broadly
ovate, obtuse, spreading. Pelals smaller than the sepals, oblong, spreading, Lip
fleshy, pink or purple, as long as the sepals; the base with a wide blunt spur
adpressed to and as long as the ovary, its interior with two calli mear the mouth,
one on the back wall and a larger one on the anterior wall ; dorsal scale absent ; lateral
lobes small; the terminnl lobe oblong, convex, blunt, its edges thin and erose, upper
surface smooth. Column very short, stout, without a foot, but with a large protuberance
on either side of the rostellum. Anther depressed, with a long pointed beak; polfinia 2,
obovoid, caudicle triangular, cordate or oblong, attached to a small triangular gland.
Saccolabium micranthum Lindl, in Wall, Cat. 7300; Gen. and Sp. Orch. 220; Saunder’s
Refug. Bot. t. 110; Hook. f. FI. Br. Ind. vi, 59,

Dehra Dun, Vicary, Mackinnon; Gurhwil Fulconer, Duthie's collector No. 25809 ;
Kumaon in the Gori Valley 2-3,000 feet, Dulhic. Flowers during June end July. It
extends eastwards to Sikkim, the Naga and Khasia Hills; also in Tenasserim.

27. Sarcanthus Lindl.

Epiphytes without pseudo-bulbs. Stems usually elongate. L:aves fleshy, terete or
flat. Inflorescence extra-axillary, racemose or paniculate. Sepals subequal, all spreading
or reflexed, or the dorsal concave and connivent over the columun. Pefals smaller than
the sepals, spreading. Lip adnate to the base of the column or of its foot, rarely
jointed ; the base with an infundibuliform spur sometimes dilated at the apex, the
interior with a callus both on the anterior and posterior wall, and always divided into
two lateral compartments by a vertical antero-posterior septum ; lateral lobes small, more
or less triangular and acute; apical lobe small, triangular or hastate. Column short,
stout, often with a foot as long as or longer than iiself. Antker depressed; pollinia 2,
bifid,—Species ubout 35, in Eastern Tropical Asia.

SarcantHUS INSECTIFER Reichb, f. in Bot. Zeit. (1857), 159.

Stem 3 dm. or more in length, scandent, robust, flexuous, giving off on all sides
elongate fibres. Leaves crowded and almost imbricate, 3-5 to 5 cm. long, distichously
spreading, oblong, amplexicaul, obtusely 2-lobed, rigidly coriaceous. KRacemes nearly
sessile, shorter than the leaves, few-flowered, decurved, rachis thick; floral dracts minute,
deciduous, Flowers 13 mm. across. Sepals and petals 3-nerved, yellowish-green striated
with red. Sepals ovate-oblong, obtuse or subacute. Petals oblong. Lip broadly fununel
shaped, with a ring of hairs at its mouth, tapering into a conical spur, white to rose or
purple ; side lobes short; terminal lobe larger than the sepals, triangular-ovate or cordate,
thickened under the attenuated apex; spur septate. Column very shovt. Anther hemi-
spheric ; pollinia sulcate, attached to a short ,quadrate stipe broader than long; gland
transverse membranous. Hook. f. Fl. Br. Ind. vi, 68.

Outer Garhwidl bills near the Ramganga Valley, Dulkic's colleclor No. 25817 ; Sub-.
Hiwalayan tract of the Bakraich district of N, Oudh, Duthie's collector No. 23369.
Flowers in September. It extends eastwards to Behar, Cachar and Chittagong and is
found also in T'enasserim.
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TRIBE IV.—LISTEREZ.

Anther terminal (dorsel in Epipactis), pollinia 2 or 4, cohering by their sides, with-
cut candicles (except in Epipogum), pollen powdery.

Anther terminal,
Pollinie 2, with caudieles, lip spurred ... 28. Epipogum.
Pollinia 2 or 4, without caudioles, lip not spurred.
Lip flat, pendulous (except in Listera nticroglottis),
sepals and petals free, leaves 2 or none 29, Listera.
Lip concave or convolute, not pendulous, sepuls
united or free.
Leafless saprophytes or parasites with brown
or yellowish stems.
Sepals and petals united into a ventricose
tube vee wes  30. Gastrodia.
Sepals and petals free.
Stem simple, flowers in terminal
ragemes wo Sl Aphyllorchis.
Stem  branched, ﬂowers in
panicles, bright yellow eo 32, Galeola.
Not saprophytic or parasitic, slems and
leaves green.
Leaf solitary, radical, appearing after

the flowers, pollinia 2 or 4 w.  33. Pogonia.
Leaves several ; pollinia 4, in pairs w. 34, Cephalanthera.
Anther dorsal, pollinia 4, in pairs vee wo 35, Epipactis.

28. Epipogum Gmelin.

Terrestrinl leafless brown-coloured saprophytes with tuberous or coralloid roots.
Scape erect, bearing a few sheathing membranous bracts. Flowers few, laxly racemose.
Sepals and petels subequal, free, narrowly oblong, erect or connivent. Lip adnate to the
base of the column, ovate, entire or 3-lobed, the base broad and spurred, disk with
pupillose ridges. Column short, without a foot. Stigma broad, prominent. Anther thick-
cned, convex, 2-celled; polliinia 2, broad, bifid, each attached to a short rudimentary
caudicle, gland none. Species 3, all found in India.

Root coralloid, lip 3-lobed veo 1. E. aphyllum.
Root tuberous, lip entire w+ 2. E. tuberosum.

1. E. apaviLum Swartz Sumn. Veg. Scand. 32.

Whole plant 1 to 2 dm. high, glabrous. Roo¢ branching, covalloid. Scape stout
often swollen above the base, bearing two or three unequal sheathing bracts. Raceme
3-5 cm. Jong, 3- to 6-flowered. Flowers about 2 cm. across, pale yellow, floral bract longer
than the stalked tumid ovary, comcave, oblong-elliptic, membranons. Sepals and pelals
erect, connivent, narrowly cblong-lsroolate, subacute. Lip large, 3-lobed; side lobes
large, rounded, erose at the apex; termivel lobe deflexed, ovate, acute, concave, its upper
surface with line of red gland-like warts. Spur as long as the lip, thick, blunt, dorsally
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flattened.  Column stout, curved, the edges of the clinandrium lobulate, Stigma very
large, occupying the anterior face of the column. Antker globose; pollinia obliquely
obovoid, compressed, caudicles very elender. Boiss. Fl. Or, v, 93; Heichb, Ic. Fl.
Germ. xiii, t. 468; Hook. f. Fl. Br. Ind. vi, 124; King & Pantling in Ann. R. Bot.
Gard. Cale. viii, 2562, 534 ; Collett Fl. Siml, 497. E. Gmelini Rich. Orch, Eur. Annot. 386;
Lindl. Gen. & Sp. Orch. 383; in Journ, Linn. Soc. i, 176; Bot. Mag. 4321, Satyrium
LEpipogium Linn. Syst. Veg. 676; Jacq. F1 Austr. i, t. 84.

Kashwir in the Liddar Valley 8-8,000 feet, C. B. Clarke No. 31102, Duthie's
colleclor No. 23385 and A; Sind Valley 8,500 feet, €. B. Clarke No. 30980; on the
Chor uvear Simla 8,000 feet, 7. Zhomson No. 124, Collelt ; near Gangotri in the
Bhagirathi Valley, Dutkic's collector No. 1194; mnear Naini Tal in Kumaon, Colonel
Davidson.  Flowers during September. It is found also in Sikkim and extends west-
wards to Europe and W. Asia.

2. ErpocuM TUBErosuM Duthie, new species.

Whole plant 1 to 3 dm. high, glabrous. Root tuberous, not coralloid. Scape
usually swollen above the base and tapering upwards, bearing 2 few membranous
broad-based bracts. Raceme laxly 8-5-flowered, floral braet ovate-lanceolate, acuminate,
entire, longer than the slenderly stalked subglobose ovary, 5-nerved. Sepuls and petals
8 mm. long, broader than those of E. aphylium, oll 3-nerved. Lip without side lohes,
9 mm. long, its upper surface with three carunculate ridges, margins not erose. Spur
as in E. ophyllum, but more slender and with a less rounded apex. Stiyma occupy-
ing a deep cavity «n the anterior face of tke column, [ollinia globose, with
candicles equal to them in leugth, glands minute globular.

Kashmir, in the Sind Valley at 6,000 feet, C. B. Clarke No. 31230; Liddar
Valley 8-9,000 feet, Linthi@’s collector No. 25386 & A. Flowers in September,

Very similar to the preceding in geperal appearance, but specifically distinet by reasom of its
tuberous non-coralloid reot, its entire lip and by the very different pollinia and column.

29. Listera R. Brown.

Terrestrial, erect, 2-lecaved or leafless herbs, witn fibrous roots. ZLewves when present
opposite or subopposite, rarely alternate, membrunm‘xs, sessile or subsesu!e, Flowers small,
racemose. Sepals and pelals eubequal, free, spreading or rellexed. Léy adnpaie to the
base of the column, wsually pendulous and longer than the sepals, na.rro?v, the apex
usually bifid, sometimes 3.fid. or entire (erect and similar to the petuls in L..micro-
glottis).  Column  stout, cylindrie, usually curved forwards. Anf/wr depressed,‘lts I.ip
obtuse; pollinia 2 or 4, cohering in pairs, roslellum shor.t. Species about 20, inhakit.
ing N, temperate regions and high elevations on the Himalaya.

Leaves 2, large, sub-opposite ... 1. L. ovata.

Leeves none.
Lip much longer than the sepals and petals.
Lip pendulous.
Petals spathulate, subacute; ovary subglobose L. Inaya-h.
Pelals small, linear; ovary otliquely obovate ... 3. L. Lindwyane,
Lip spreadivg almest parallel with the curved
oolumn e e . e 4. :
Lip crect and similor to the petals ... vee wo B L. micioglotts,

R

L. kashmiriana,
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1. Listera ovaTa R. Brown in Ait. Hort. Kew, ed. 2, v, 201,

Rhizome short, giving off numerous thick root-fibres, Stem 1 to 15 dm. long,
enclosed within the leaf-sheaths, and with one empty sheath at th: base. Leaves
sessile, sub-opposi’e, 3 to 10 cm. long, broadly elliptic, apiculate, many-nerved.
Scape terete, 1 o 15 dm. long, puberulous, bearing a few scattered ovate acumin-
ate bracts below the raoceme. KRaceme 8 to 15 cm. long, laxly many-flowered; foral
bract about as long as the pedicel, ovate, acuminate. Flowers 13 mm. long. Sepals and
petals subequal in length, conmivent. Sepals ovate, subocute, deep green. Pefals linear-
oblong, pale green. Lip sharply deflexed, twice as long as the sapals, yellowish, linear-
obovate, deeply Lifid, with a minute apicalus in the sinus, upper curface with a linear
nectar-secrating groove towards the base. Column stout, arching forward over the back of
the anther, Rostellum prowinently projecting between the anther and the fertile stigma.
Lindl. Gen, and Sp. Orch. 435; Boiss. Fl. Or. v, 92; Ledeb. Fl. Ross. iv, 80; Reichb.
le. Fl. Germ. xiii, 147, t. 479; Hook. f. Fl. Br. Ind. vi, 10t. Opkrys ovata Linn. Sp.
Pl. 1340, Epipactis ovala Swartz Act. Holm. 232. Neottia latifolia Rich. Orch. Annot.
37.

Mozae Juyen in Hazara, Falconer’s collector ; Gurais Valley in Kashmir, 7 to 8,000
feet, Duthie's collecior No. 25389; Sind Valley in Kushwir, Duthie's colleclor No.
25389(a). Flowers during June and July. Distributed throughout Furope to the Ural
and Caucasus Mts.

, Falconer’'s Hozara specimens were gathered on the 10th of June 1838, and sixty-three years
afterwards this species was rediscovered by Inasyat IKhen of the Botanical Department of N.
India. '

Puate 117. Listera ovata R. Brown. A plant,—of natural size, Fig. 1, single
flower; 2, lip; 3, side view of column with ovary and bract; 4, front view of column with
ovary; 5, anther; G, pollinia;—all enlarged.

2. Listera Inavati Duthie in Journ, As, Soc. Bengal Ixxi, pert 2, 41.

Whole plant 1'5 to 2 dwm, high, yellowish-brown. Rootstock emitting from its base
many upturned wiry rather stout fibres. Sfem stout, bearing four to six large loose
blunt sheaths, those of the upper pair opposite anl sub-foliaceous but not green.
Raceme 6 to 9 cm., densely flowered, its rachis glandular-pubescent; floral bract
longer than the pedicel, lanceolate, acuminate, with involute margins. Sepals and
petals about 2 mum, long, connivent; dorsal sepel oval, concave, the lateral pair slightly
longer than the dorsal one, obliquely ovate, tapering to an obtuse apex. Pelals
ubout as long as the dorsal sepal, spathulate, subacute. Lip pendulous, twice as long
as the lateral sepals, narrowly obovate-oblong, deeply cleft into two slightly spreading
obtuse lobes; upper surface with a raised linear callus extending to the sinus, Column
short and stout, dilated above and below. Rostellum projecting over the fertile
stigma. Antker suborbicular, its apex bifid; polliria narrowly obovoid. Ovary subglo-
bose, about as long as its stalk, glandular-pubescent.

Discovered in 1897 by Inayat Khan at Bhurj in the Kagan Valley, Hazara,
No, 22596. It flowers during July.
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A shorter and much stouter plant than L. Lindlyana, and with shorter and more demsely
flowered racemes; the structure of tho flower is also very different. The sub-opposite position
and leaf-like appenrance of the upper sheaths of this plant suggest an affinity towards Listera
proper.

Prare 119. Listera Inayati Duthic. Single plant,—of natural size., Fig. 1, ringle
flower, side view; 2, front view of flower, with lip removed; 3, side view of ditto with
sepals and petals removed; 4 and 5, column; 6, anther; 7, pollinia ;—all enlurged.

3. Listera LinoLevana King & Pantling in Ann. R. Bot. Gard, Cale. viii,
258, t. 343,

Whole plant 2 to 35 dm. high, Roolfibres rather stout and brttle, ofteu
foiming a congested mass at the end of the root-stock. Siem longer than the
raceme, stout or slender, bearing three or four loose blunt sheaths about 25 cm.
long, nearly glabrous below, its upper portion together with the raceme glandular-
pubescent, Leaves none. Flowers dull yellowish-green, 8 to 12 mm. long, lax; Aoral
bract ovate-oblong, varying in length, Sepals elliptic-ovate, subacute, concave, the
lateral ones somewhat falcate. [Pefals much parrower, Lip two or thrce times as
long as the sepals, narrowly obovate-oblong, brown, the apex cleft into two oblong or
lanceolate acute lobules; the sinus broad and with a small triangular process at its
apex; upper surface minutely puberulous, and with a greenish-coioured linear groove
which forms a ridge on the back. Column much curved, dilated at the base and
apex. Capsule 8 mm. long, broadly elliptic, often obliquely so, its pedicel about as
long. Neottia listeroides Lindl. in Royle Ill. Him. Bot. 368, Gen. & Sp. Orch.
458 ; in Journ. Linn. Soc. i, 176; Hook. f. Fl. Br. Ind. vi, 103; Collett FL Siwl.
495, N. Lindleyana Dcne in Jacquem. Voy. Bot. 163, t. 163.

Distributed throughout the Western Himalaya from Hazara to Kumaon st
elevations between 5,000 and 11,000 feet, flowering from July to Septewber. It
extends eastwards to Nepal and Sikkim, and north-westwards to the district of

Chitral.

4, LisTERA KASHMIRIANA Duthie.

Whole plant about 3'6 dm. high. Rootfibres stout, crowded and intricate,
Lower portion of glabrous stem stout, enveloped by three or four large loose blunt
sheaths, ZLcaves mnone. Raceme laxly many-flowered, with a few linear-oblong acute
bracts below the lowest flowers, its rachis minutely puberulous. Flowers spreading, 8 mm,
long from the bass of the slender pedicel to the summits of the sepals and
petals, yellowish-brown; foral bract broadly ovate, acute, longer than the pedicel,
clothed with minute spreading hairs, Sepals and pelals 2 mm, in length, connivent,
sparsely hairy. Lateral scpals obliquely ovate, acuminate. Pefals rather obliquely
spathulate, rounded at the apex. Lip twice as long as the sepals, spreading alwmost
parallel with the much-curved ovary aod column, divided at the apex into two
divergent obtuse lobules, the margins ciliate except towards the tapering bese; upper
surface with a stout central callus projecting into the sinus, Column 1 mm. long,
arched forwards and overlapping the base of the antner. Rsstelim wide end prem-
inent, projeciing over the fertile stigma, Anther sub-quadrate, 2-celled, the dividing

AxN. Rov. Bor. Garp., Carc., Vor. IX,
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septum projecting beyond the emarginate apex; pollinia each with a small globular
basal gland, Ovary curved, ovate, glandular-hairy.

Liddar Valley in Kashmir between 8,000 and 9,000 feet, Inaya: Khan No. 25372,
flowering in August.

This plant has the general appearance of L. Lindleyana, but the shape of the petals and the
direotion of the lip is very differeut. It agrees with L. Inayati as regerds the shape of the sepals,
and petals, but the raceme is not nenrly so demse, the ovary is not globose, and the rostellum is
very different. As to the existence of the polliniar gland in this species I should mention that
fig. 7 of the plate is an exact representation of & pollinium after removal from tho anther, in
which the impressions of both glands mny be seen on referring to fig. 5 of the same plate.

Prate 118, Listera kashmiriana Dutkie. Entire plant,—of natural size. Fig. 1, side
view of single flower; 2, ditto with sepals and petals removed ; 3, a petal; 4, column with

anther and rostellum ; 5, front view of anther ; 6, anther sean from behind; 7, pollinium ;—all
enlarged.

5. LisTERA MICROGLOTTIS Duthie in Journ. As. Soc. Beng. Ixxi, part 2, p. 42.

Whole plant 2 to 3-3 dm. high. Roof-fibres thick, eylindrical, brittle, pale yellowish-
brown, S¥m firm, stout, pale yellow or white, bearing 2 to 4 loose obtuse pale sheaths.
Leaves none, Raceme 1 to 2 dm. long; its rachis and the bracts and pedicels glandular-
pubescent. Flowers crowded, about 7 mm. in diam., pale green ; pedicel a little longer than
the ovary; floral bract equalling or exzceeding the pedicel, oblong, obtuse or subacute.
Sepals 4 mm. long, ovate, subacute, sparsely clothed with stiff spreading hairs, the lateral
pair somewhat oblique. Pefuls as long as the sepals, linear-spathulate, margins reflexed.
Lip erect, linear-oblong, equalling the petals in length, apex entire, margins reflexed,
€olumn erect, a little shorter than the petals, dilated at its base and apex, overlapping
he anther, rostellum prominent. Pollinia 2, obliquely obovate-oblong. Ovary with

pedicel 8 mm, long. Cupsule obovate, sparsely luiry; its ridges thick and often
denticulate.

Discovered by Mr. Mackinnon’s collector in Garhw4l on the eastern side of Tehri,
growing under rhododendrons and oaks at elevations between 5,000 and 6,000 feet,
(Duthie’s Nos. 24181, 25426 (a); also on the wooded hillsides below Mussoorie at similar
elevations (No. 25426). Flowers during August and September.

This plant differs from any known species of the Neottia section by its erect and very
remarkably restricted lip. It bears a certain rosemblance to N, micranthe Lindl., but the sepils, petals
tud lip are quite different.

Prate 120, Listera microglottis Duthie, A plant,—of natural size. Fig. 1, a single
flower; 2, ditto with the sepuls and petals removed ; 3 and 4, the petals flattened out; 5, lips
flattened out; 6, front view of column showing the anther in situ and the rostellum; 7,
side view of ditto; 8, empty anther ; 9, pollinia;—all enlarged.

30. Gastrodia R. Biown.

Terrestrial leafless parasitic herbs of a  brownish colour, with rlizomes and
elongated roots. Slem erect, sheathed, Flowers in a lax raceme. Sepals connate
with the petals into a ventricose 5-lobed tube slit anteriorly. Lép short, its base
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adnate to the foot of the column and to the perianth, blado entire. Column usually
long, narrowly winged, its foot short or none; rostellum small, stigma large, Ant}u-'r
terminal, convex, tumid; pollinia 2, subclavate, without caudicle or gland.—Species 9,
Asiatic and Australian.

GasTroDIA onosancuorpes Benth. in Gen. PL. iii, 617.

Root a large oblong or ellipsoid often annulate tuber, parasitic by a small fibrous
base to the roots of other plants. Stem 25 to 6 dm. long, usnally very stout; sheaths
distant, short, loose, the lowest one almust truncate, the upper acute or acuminate
Raceme 2 to 3 dm, long, laxly many-flowered; floral bract linear-lanceolate, acuminate.
often longer than the ovary, 3-nerved. Flowers sub-cerect, light reddish-brown tinged with
yellow.  Perianth about 12 mm. long, ventricose and slightly gibbous, slit half-way down
in front on either side of the lip to the level of the insertion of the latter. Sepals
all equal, obtuse. Pefsls sub-orbicular, inserted within the sinuses of the sepals and g
little shorter then them. Lip longer than the sepals and about half the length of the
perianth, ovate, its edges undulate, the apex concave and reflexed. Pollinia obovate,
bipartite, coarsely granulate, Capsule about 2 cm. long, crect, turgid. Hook. f. Ie. Pl
t. 1852; FL Br. Ind. vi, 122; Collett Fl. Siml. 497, Gamoplezis Falc. in Royle L,
364; Lindl. Gen. and Sp. Orch. 384. @. orobanchoides Fale, in Trans. Linn, Soe. xx,
293, t. i3.

Kashmir and on the Murree Hills at about 7,000 feet, Ailckison; Chenal Valley,
Baden-Powcll; Bashabr Hills at about 7,000 feet, Lace No. 978; Simla Hills 7,000 1o
8,000 feet, 1. Thomson, Gamble No. 6217; Babinglon-Smith; Kangra district, Duthir's
Collector No. 23343; Deoban in Jaupsar at 9,000 feet, Gamble No. 27284; Garhwal,
Falconer; Mussoorie Hills, Mackinnon (Duthie’'s No. 22984), Duthie's collector No. 24163;
pear Naini Tal in Kumaon, F. W. Sers. Flowers in July and August,

Prate 121, Gastrodia orobanchoides Benth. Upper and lower portions of plant,—of
aatural size. Fig. 1, single flower ; 2, perianth, spread out; 3, side view of coluwmn and
ovary; 4, front view of ditto; 5 and 6, anther; 7, pollinia; 8, capsule; 9, transverse
section of ditlo;—all enlarged.

31. Aphyllorchis Blume.

Tervestrial leafless herbs with rhizomes and thick roots. Slem simple, sheathed.
Flowers 1n Tacemes, brown-coloured. Sepals subequal, free, erect or spreading. Petals,
smaller than the sepals. Lip sessile on the base of the column, or attached to it
by a short claw, as long as the sepals, oblong, sometimes auricled at the base, entire
or 3-lobed. Column usually rather long, not winged. Styma anticous, concave, ovate

or oblong or clavate.—Species about 6, Indian and Malayan.
o

ApuyLrorcms Gotrant Duthie in Journ, As. Soc. Beng. lxxi, part 2, p. 42.

A tall scapigerous parasite. Rlizome with far-extending thick fleshy roots, not scaly
Scape ¢ to 5 dwm. high, erect, stout, bearing several unequal tubular blunt sheaths
Baceme about 1 dm. long. Flowers 8 to 10, crowded, 3:3 cm, long ; floral bract longer

Anw. Rog. Bor Garp,, Carc,, VoL IX,
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than the slender clavate ovary, elliptic-lanceolate, acuminate, 5—7-nerved, at first
deflexed, but afterwards erect. Sepals as long as the bracts, erect, ovate-lanceolate,
acuminate, with spreading tips, their nerves dark reddish-brown on a pale-green ground.
Pctals shorter than the sepals, lanceolate, acuminate, pale-green veined with purple,
the midribs thickened on the back. Lip slightly shorter than the petals, pale yellowish-
green, attached to the base of the column by the concave winged claw; its apical
portion ovate and bluntly acuminate, the margins towards the base reflexed, erosel
the apex without any concavity. Column 1:2 cm. long, stout, curved and narrowed
towards the base. Anther 2-celled, its cells parallel. Pollinia ovate-oblong, stigma with
an overlapping irregularly lobulate border.

Tehri-Garhwal on Nég Tiba at elevations between 8,000 and 10,000 feet, W. Gollan
(Duthies No. 2062), Duthic's collecior No. 23000. Flowers in August,

The original specimens discovored in 1881 by Mr. W. Gollan, after whom I have named the
species, were in too young & condition even for determining the gemus. Its nearest known ally is
A. alpina King & DPantling, a high.level Sikkim species. It differs from the Sikkim plant in
the rhizome mnot being scaly, the bracts become erect as the flowers expand, the racemes are much
shorter, the lip is attached to the base of the column and does not form a pouch, and the
epichile has no concavity at its apex.

Prate 122, Aphyllorchis Gollani Duthie. A plant,—of natural size. Fig. 1, floral
bract; 2, side view of flower; 3, ditto, with the sepals and petals removed ; ¢, lip; 5, front
view of column ; 6, side view of ditto; 7, anther; 8, pollinia ;—ail enlarged.

32. Galeola Lour.

Leafless, yellow or brown, climbing or erect herbs, Flwers rather large, in
racemes or panicles on the ends of the stem-branches. Sepals subequal, concave, free,
connivent or spreading. Pefals as large as the sepals, or narrower or broader. Lip
adnate to the base of the column and convolute round it, broad, concave, with or
without lateral lobes; apical lobe large, broad. Column dilated towards the apex,
Anther conical, 2-celled; pollinia 2, broad, often compressed, powdery.—Species 12;
Indian, Chinese, Malayan and Australian.

GauroLa Farcoxert Hook. f. Fl. Br, Ind. vi, 88.

Rhizome 3:5 to 65 cm. thick, branching, bearing large fleshy triangular scales. Stems
18 to 30 dm. in height and about 6'5 cm. thick at the base, clothed at intervals with
large ovate-lanceolate acute bracts. Panicle 6 to 9 dm. long, with lax drooping branches,
Flowers bright yellow, about 4'5 cm. across, of a spongy texture; floral bract shorter than
the short stalk of the ovary, lanceolate, concave, Sepals subequal, broadly ovate,
subacute, sparsely furfuraceous like the ovary. Pefals ovate, acute, cdges erose, Lip
sesvile, without side lobes, deeply concave, with a small fold under the column, apex
rounded, the margins undulate and ciliolate; the upper surfuce papillose, but with a
broad glabrous patch near the centre. Column stout, slightly beut forward. Aulker
fleshy, glabrous, its lip entire; pollinia 2, much compressed, obliquely ovate. Capsule
oblong, subfalcate, sharply angled, 22 dm. long, somewhat furfuraceous. King &

Pantling in Ann, R, Bot. Gard. Cale, viii, 265, t. 333. Pogochilus sp. Falc. in Hook.
Journ. Bot, (1842), 73,
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Garhwiél, Falconer ; below Mussoorie at about 6,000 feet in wet ground, Mackinnon
(Duthie’s No. 22726); Jaunsar in the Tonse Valley at 4,000 feet, Gleadow., Flowers
in July. Found also in Sikkim, but rare.

33. Pogonia Juss.

Terrestrial 1-leaved herbs; the fower-scapes from the same tuber as the leaf and
appearing before it or contemporaneously; fuber emitting, just below the surface of the
ground, 2 cr 3 runmers, each producing at its extremity a tuber smaller than that
of the parent, Leaf broadly cordate or orbicular, strongly plicate. Flowers solitary
or in racemes, often pendulous. Sepals and petals subequal, narrow, connivent or
spreading. ILip sowetimes saccate at the base, adnate to the base of the column, rather
narrow, the lower part convolute round the column; the lateral lobes small, usually
triangular; the terminal lobe flat, ovate or orbicular, entire or fimbriate. Column elongate,
clavate upwards; stigme anticous, oblong to orbicular, Pollinia 2 or 4, elongale, often
cohering, but without either caudicle or gland.—Species about 70, in Asia and America,
and a few West Indian.

Scape 1-flowered oo o 1. P. Mackinnoni.

Flowers in racemes.
Lcaves many-nerved, floral bracts deflexed.
Leoves glabrous; sepals and petals
large, pink o 2. P. Qammieana.
Leaves hairy on the veins, flowers
smaller; sepals and petals green with
purplish veins 3. P. flabelliformis.

Leaves 7—9-nerved, floral bracts erect ... 4. P. carinata.

i. Pocovia MackinnoNt Duthie in Journ. As. Soc. Beng. lxxi, part 2, p. 43.

Tuber globose, annular and warted, about 1'2 cm. in diam. Leaf and scape fre-
quently from the sawme tuber, but not contemporaneous. Lesf about 5 cm. long and
broad, with a cordate base, 7-lobed; terminal lobe acute, the others rounded; principal
veins terminating at the ends of the lobes, with many less conspicuous intermediate
ones; petiole 25 cm. long. Scape 1-flowered, about 10 cm. long when in flower,
elongating till fruiting, enclosed within two or three rather loose tubular sheaths. Flowers
spreading, shortly pedicelled, 18 mm. long; &ract erect, shorter than the cylindrical
truncate ovary. WSepals 17 mm, long, linear-lanceolate, acuminate, light green blotched
with reddish-brown outside. Petals very similar to the sepals, but a little shorter and
not so acute at the apex. Lip shorter than the petals, oblong when spread out, strongly
3.nerved, white tinged with green towards the base; side-lobes erect, acute; terminal
lobe irregularly spotted with purple. Column slender, 7 mm. long. Antker broad, margins
of cells toothed. Pollinia 2, narrowly clavate, connate above their slender tapering bases.

Near Mussoorie between 5,000 and 6,000 feet, Mackinnon (Duthie’s Nos. 21781,
22705). Flowers during May and June, and the leaves appear about three weeks later. .
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This species is very similar in habit to P. macroglossa King & Pantling, "but the leaves ars
more distinetly lobed; the flowers are smaller aud spreading, and the shape of the lip is ver
different.

Prate 123. Dogonia Mackinnoni Dutlie. A flowering plant and a leaf-bearing plant,
—of natural size. Iig. 1, a flower; 2 ditto, with sepals and petals removed ; 3 lip, spread
out; 4 column aud ovary; 5 anther; 6 pollinia ;—all enlarged.

2. Poconta Gammizana Hook. f. in Bot. Mag. t. 6671.

Tuber about 3 cm. in diam:, globular, warted. ZLeaf 1°2 to 1°5 dm. in length and
breadth, remiform, abruptly apiculate, glabrous, many-nerved, its edges much undulate;
petiole about as long as the blade, sheathed at the lase. Scape 1'5 to 2 dm. high,
stout, bearing two or three long tubular bracts with acute and sometimes bifid apices.
Raceme laxly 5 to 8-flowered. Flowers 25 cm. long, drooping, pink streaked with
white, floral bract deflexed, longer than the truncate stalked ovary, linear-lanceolate,
acuminate ; stalk and ridges of ovary winged. Svpals and petals subequal, spathulately
oblanceolate, acuminate, sub-connivent. Zip slightly saccate at the base, elliptic-obovate
when spread out, pale green; lower half convolute round the column and with two
short triangular forward-pointing side lobes, the disk bearing two parallel ridges;
¢pichile spreading, its edges deeply crenulate, the disk hairy and bearing three
parallel central ridges, Hook. f. Fl. Br, Ind. vi, 120; King & Pantling in Ann.
R. Bot. Gard. Cale. viii, 269, t. 359.

Siwalik range, Duthis colleclor No. 24194; Dehra Dun, Mackinnon, Duthie's
collector No. 24195 ; Garhwal, Falconer, Duthic’s collector Mo, 25829. Below Mussoorie
at about 3,000 feet, Mackinnon (Duthie’s No. 22975); Kumaon at DBagesar 3,500 feet,
Strachey & Winterbottom No. 19 (Lulophia). Flowers in May and the leaves are full
grown daring July. It is found also in Sikkim, in hot valleys.

3. Pocoyia rLaBeLLiFORMIS Lindl, in Wall. Cat. 7400,

Tuber globose, about 2 cm. in diam., annulated, often warted. ZLeaf 4 to 10
cm. in diam., appearing after the flowers, orbicular-cordate, cuspidate, many-nerved, often
blotched with reddish-purple, hairy on the veins when young; margin undulate,
petiole 1 to 2 dm. long, sheathed at the base. Scape stout, 1'5 to 3 dm. high, its lower
portion enclosed within loose tubular blunt hyaline sheaths. Raceme laxly 4-G-flowered;
Jloral bract linear-lanceolate, acuminate, more than twice as long as the ovary, reflexed,
persistent, hyaline. Flowers about 22 cm. long, pedicelled, drooping. Sepals and pefals
linear-lanceolate, acuminate, somewhat recurved, pale green vened with reddish-purple;
the petals rather shorter than the sepals, Lip 15 mm. long, #-lobed near the middle, white
tinged with yellow towards the base and conspicuously veined with purple; the upper
surface with many hairs on the raised central ridges ; side lobes ercet, obtuse; terminal
Jobe defiexed, ovate, obtuse, the margins slightly undulate. Column 7 mm. long, curved
from near the base, dilated upwards. Ovary 4 mm. long, oval-oblong. Capsule about 13
mm. long, the ridges winged. Lindl. Gen. and Sp. Orch. 415; in Journ. Linn. Soc. iii,
45; Hock. f. Fl. Br. Ind. vi, 12l. P. Aewilis Blume Mus. Bot. i, 32. P. carinata.
Wight le. 1720 (not of Lindl.). RNervilie Aragoana Gaud. in Freyc. Vey. Uot. 422, t. 85,
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Near Mussoorie at elevations between 4,000 and 6,000 feet, Mackinnon, Duthie
Nos. 21782, 22704, 22976; Tehri-Garhwal 4 to 5,000 feet, Falconer, Duthie No. 5886,
Flowers during June and July. It extends eastwards to Parasnath in Bengal and to
Burma, and is found also in the Marianne Islands and in Timor

The plant mentioned by Dalzell and @Gibson in Bomb. Fl. 270 under the name of P. fabelli-
Jormis as growing “in the densost and shadiest thickets of the IComkan, as well as near Dharwar "
is probably P. carinata.

Prate 125. Pogonia flabelliformis Lindl. A flowering plant and a foliage plant,
—of matural size. Fig. 1, side view of single flower; 2, ditto, with the scpals and potals
removed; 3, lip, spread out; 4, column and ovary; 5, upper portion of column; 6,
anther; 7, pollinia ;—all enlarged.

4. Pocoxia caminata Lindl. Gen. and Sp. Orch. 414,

Tuber glohose or obovate, about 17 em. in diam., annulated and warted. Leaf
35 to 65 cm. in diam., ovate, acute or cuspidate, covdate or cuneate at the base,
7-9-nerved, glabrous; petiole 2:5 to 5 cm. long, sheathed at the Dbuse. Scape up to 3
dm. high, bearing three or four loose tubular acute or acuminate sheaths. Raceme
laxly few- or many-flowered, floral bract twice as long as the pedicelled ovary, erect,
lanceolate, acuminate, 5-nerved. Flowers about 2:5 cm. long. Sepals and petals about
equal, spreading, linear-lanceolate, acuminate, green. Lip 18 mm, long, straight,
trough-shaped, not saccate at the base, 3-lobed above the middle, white tinged with
yellowish-green, veins pink; upper surface haniry on the central ridges and veins;
side lobes erect, rather shallow, terminal lobe not deflexed, ovate, acuminate, its
margin irregularly toothed, Column 6 mm. long, very slightly curved, dilated at its
apex. Anther triangular, beaked in front. Lindl. in Journ. Liun. Soc. iii, 45 (excl.
syn, Griff.). P. flabelliformis Dalz. and Gibs. Bomb. Fl. 270 (not of Lindley). Epipactis
carinata, Roxh. Fl, Ind. iii, 454.

In the Sub-Himalayan tracts of Northern Gudh in the districts of Bahraich and
Gonda, Duthid's coliector Nos. 23864, 23864(a), Ramgaoga Vulley in Kumaon, T.
Thomson. Flowers during May, and the leaves appear about a mouth later. This
sfcics extends eastwards to Bengal and Burma and southwards to Bombay and 8.
India.

Prate 124. DPogonia carinata Lindl, A flowering plant and a foliage plant,—of
natural size. Fig., 1, side view of flower; 2, lip, spread out; 3, side view of lip and
ovary; 4, column and ovary; 5, upper portion of column, with the anther in situ; 6,
anther ;—all enlarged.

34. Cephalanthera Richard.

Terrestrial leafy herbs with fibrous roots, or lesfless and with tuberous roots.
Leaves sessile, plicate. Flow s in spikes or racemes, suberect. Sepals and pefals sub-
similar, free, connivent. Lip shorter than and concealed by the sepals and petals,
adpate to the base of the column, the basal portion concave or saccate and embracing
the column; anterior portion short and ribbed. Column semiterete; rosfellum short or
almost obsolete, Anther erect; pollinia 2, bipartite. Stigma enticous. Cuapsule erect.—
Species about 10, in temperate regions of the Northern Hemisphere.



160 +  LISTEREZE.

CEPHALANTHERA ENSIFoLIA Rich. Orch. Annot. 29.

Stem rising from a thin creeping rhizome, 1'5 to 4 dm, high, sheathed at the
base. Leaves lanceolate or ovate-lanceolate, conduplicate, 5 to 10 dw. long, upper
longer and narrower than the lower, Peduncle 2'5 to 3-8 cm. long. Raceme longer than
the peduncle, 8- or more-flowered, glabrous, Flowers white, about12 mm. long; foral
bract ovate-lanceolate, acumiuate or acute, shorter than the ovary. Sepals ovate-
lanceolate, acute. Pefals sowewhat smeller, elliptic, obtuse. LZLip oblong, white with
yellow spots, distinctly divided across the middle by an oblique sinus into a hypo-
chile and epichile, the former convolute and slightly ribbed; the latter concave and
prominently ribbed. Column long, terete. Pollinia linear-oblong, grooved. Lindl-
Gen. and Sp. Orch. 412; in Journ. Linn. Soc. i, 172, 175; Boiss. Fl, Or. v, 85; Hook.
f. FL Br. Ind. vi, 125; King & Pantling in Ann. R. Bot. Gard. Calc. viii, 271, t. 362 ;
Collett Fl, Siml. 497. C. Xyphophyilum Reichb. Ie. Fl. Germ. xiii, t. 470, C, acuminata,
Lindl in Wall. Cat. 7405; Gen. and Sp. Orch. 412; Wight Ic. 1721; Dcne in Jacquem.
Voy. Bot. 164, t. 164,

Abundant all over the Western Himalaya from Kashmir to Kumaon at elevations
between 6,000 and 12,000 feet, It flowers from May to July, and extends eastwards to
Nepal, Sikkim and Bhutdn.

35. Epipactis Adans,

Terrestrial herbs with green leaves and fibrous roots. Leavss sessile, plicate. Flowers
racemose, drooping; floral bracts elongating and often leafy. Sepals and pefals broadly
lanceolate, acuminate, strongly nerved. Lip adnate to the base of the column, distinetly
divided into hypochile and epichile, the hypochile strongly deflexed, concave or saccate,
jointed to the epichile at a right angle, both entire. Column short; stigma large,
anticous rostellum broad, prominent. Aunther erect, obtuse, its cells contiguous; pollinia 2,
bipartite, very narrow.—Species about 10, in the Northern ‘Temperate Hemisphere.

Flowers usually in dense racemes, hypochile globular-sacoate, epichile

ovate-cordate we 1. E. latifolia.
Flowers distant.
Hypochile trough-shaped, epichile lanceolate we 2. E. consimilis,

Hypochile broadly sacoate, epiohile ovate-lanceolate, acuminate ... 3. E. gigantca.

1. Epipactis variForia All. Fl. Pedem. ii, 152.

Stem up to 9 dm. in height, slender, glabrous below, the upper portion including
the peduncle and raceme puberulous, Leaves 75 to 13 cm. long and from 5 to 7°5 crm.
in breadth, smaller upwards, orbicular to ovate-lanceolate or ovate-elliptic, acute, many-
verved, glabrous, but the margins often ciliolate. Raceme 1 to 3 dm. long, many-
flowered, usually dense. Flowers subsecund, 13 to 2 cm. across, green; floral éracrs linear-
lanceolate, acuminate, the lowermost large and leaf-like. Sepals lanceolate, acuminate.
Petals like the sepals but smaller. ZLip shorter than the petals; the Aypockile forming s
subglobose sac, reddish-brown inside; epichile broadly cordate, with erose edges, upper
surface with usually two globose calli near its base. Colwmn short and broad, white ;
stigma broad, Staminodes triangular. Swartz in Act, Holm. for 1800, 232; Lindl. Gen.
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and Sp. Orch. 461 ; Boiss. FL. Or, v, 87; Reichb. Ie. FI. Germ. xiii, p. 146, tt. 184-
186; Hook. f. Fl. Br, Ind. vi, 125; King & Pantling in Ann. R. Bot. Gard. Cale.
vili, 271, t. 363. E. macrostachye Lindl. in Wall. Cat. 7404. E. consimilis Don. Prod.
TFl. Nep. 28, not of Wall. £E. Dallousiec Wight Ic. 1723,

Common throughout the Western Himalaya at elevations between 5,000 and 11,000
feet. Flowers during July and August. It extends eastwards to Nepal and Sikkim, and
is found also in N. Asia, Japan, Hongkong, Europe and N. Africa.

Var. 1. kerbacea Hook, £, in Fl. Br. Ind. l.c.; smaller; leaves elliptic, acute; raceme,
short, densc-flowered; flowers 13 cm. in diam,, glabrous, pale greenish-white,
E, lerbacea Lindl, in Royle Ill. 368 ; Gen. and Sp. Orch, 462,

Near Mussoorie, Royle; also in Upper Burma.

Var. 2. ZThomsoni Hook. f. in Fl. Br. Ind. vi, 126; a small slender plant with
lanceolate leaves, the margins not ciliolate ; raceme lax, floral bracts deflexed; flowers
13 mm. in diam., glabrous. E. macrostachye Wight lc. 1722 (not of Lindl.).

Western Tibet 10 to 11,000 feet, 7. Thomson; near Naini Tal in Kumaon, Duthic's
collector No. 24088. .

2. Erieactis consmiiis Wall, Cat. 7403 (not of Don).

Height of whole plant 3'5 to 6 dm. Stem glabrous, Leaves 1'5 to 2 dm. long,
lanceolate, acuminate, the uppermost shorter and much narrower, nerves prominent.
Raceme 1 to 1'5 dm. long, laxly flowered, its rachis tomentose. Flowers 2 to 2'5 cm,
across; foral bract ovate or linearlanceolate, varying in size. Sepals spreading and
pubescent outside, unequal, concave; the dorsal one lanceolate, acute; lateral pair much
wider. Petals ovate, acute, tomentose outside on the thickened midrib. Lip a little
shorter than the sepals; Aypockie trough-shaped, bearing granular unequal calli inside,
with two larger obtuse semi-transparent nectar-exuding ones near the apex; epichile
lanceolate, with erect lobes, the upper swface with a median ridge terminating below
the white apex. Column stout, much curved. Sfiyma large, subrotund, with two glands
on the lower margin. Auther tumid, Hook. f. Fl. Br. Ind. vi, 126; King & Pantling
in Ann. R. Bot. Gard. Cale. viii, 272, t, 364; Rolfe in Journ. Linn. Soc. xxzxvi, 48.
E. veratrifolia Boiss. & Hoben. Diagn., Ser. I, xiii, 11; Boiss. F1. Or. v, 87; Lindl. in
Journ, Linn, Soc. 1, 174,

Gilgit district, Winierbottom No. 956; Chitral district, Duthie's collector Nos, 16673,
16674; Bashahr, ZLace No. 332; near Simla, 3,000 feet, Collett; N.-W. India, Royle;
Garhwal, Falconer; below DMussoorie, Mackinnon (Duthie’s No. 22720); Dehra Dun,
Duthie Nos. 10783, 22720, Gamble, Muckirnon; Kumaon 3,000 feet, Strackey & Winter-
bottom No. 51. Flowers during Februvary and :March. It is found in Nepal and
Sikkim at low elevations and occurs also on the Shan Hills in Upper Burma. In the
Gangetic Plain it is met with along the banks of the Jumna Canal distributaries
near Saharunpur. It grows also in the Peshawar Valley and in the Kuwrram Valley,
and extends through Afghanistan westwards to Syria, and is also found in China.

The sepals of this plent are clothed with white hairs on a deep lavender: ground; inside they are

green, as are both surfaces of the petals, and are marked with broad bands of reddish-brown; the
" hypochile of the lip is purple, and ths epichile is pale brown, the apex being pure white.

AxN. Roy. Bor. Garp., Carc., Vor. IX.
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3, ErpacTis cieaNTEA Dougl. in Hook. Fl. Bor, Amer. ii, 202, t. 202,

Stem 3 to 6 dm., clothed at the base with broad loose sheaths. Leaves 1 to 15 om,
long, ovatelanceolate to linear-lanceolate, the margins and nerves beneath scabrous.
Racemes 1 to 2 dm. long, the rachis pedicels and ovaries puberulous. Flowers drooping,
distant, pedicelled, 25 cm. in diam.; dracts longer than the flowers, lanceolate, acuminate,
the lower ones lorge and leaf-like, Sepals and petals about 2 cm. long, connivent,
Sepals green veined with red; dorsal sepals erect, broadly ovate; the lateral pair ovate-
lanceolate, subacute. Pefals rather shorter, obliquely ovate, obtuse, often veined with
red. Lip longer than the sepals; hypochile large, saccate, much broader than the ovate
or ovate-lanceolate epichile, Column stout with two bluish lateral horns below the
clinandrium, Capsule 2-3 cm. long, obovate-oblong. S. Watson Bot. King’s Exped. 341;
Bot. Calif, i, 137; Coulter Bot, Rocky Mt. Flora 243; Hemsl, Biol. Cent. Amer. Bot.
ili, 304; Lindl. in Benth, Pl, Hartweg. 53; Bot. Mag. PL 7690; Rolfe in Journ. Linn.
Soc. xxxzvi, 49. FE. americang Lindl. in Ann. Sc. Nat. iv, 385; Gen. and Sp. Orch, 462.
E. Royleana Lindl. in Royle Ill. 368; Gen. and Sp. Orch. 461; in Journ. Linn,
Soc. i, 174 ; Hook. f. Fl. Br. Ind. vi, 126; Collett Fl, Siml. 499. Cephalanthera Royleana
Regel in Act. Hort. Petrop, vi, 490; Boiss. Fl. Or. v, 85.

Kagén Valley in Hazara between 8,000 and 12,000 feet, Duthie’s collector ; Baltistan
at 8,000 to 9,000 feet, 7. Thomson, Duthie No, 12075 ; plentiful also in Kashmir and
eastwards to Kumaon at elevations between 7,000 and 11,000 feet. Flowers during
July. It extends eastwards to Nepal and Sikkim, and beyond the N,-W. Frontier it is
found in Waziristan, and in the neighbourhood of Gilgit and Samarkand, It occurs also
in China and in N. and Cent. America.
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TRIBE V.—GOODYEREZ.

Anther posticous, vertical but inverted; pollinia two, or four in two pairs, attached to
a single gland either by one or by two caudicles, or without a caudicle ; pollen granular
or sectile.

Stigma single, anticous; pollinia 2, or 4 in two psirs
Spike spirally twisted, lip not saccate, pollinia 4 . . 36. Spiranthes.
Spike not twisted, lip saccate, pollinia 2 . . . . . 37. Goodyera.
Stigmas 2, distent, lateral pollinia 2, bipartite (4 in
Anactochilus Roxburghii)
Lip saccate or cymbiform at the base . . . . . . 38. Zeurine,
Lip spurred, its apex deeply 2-lobed . . . . . . 39. Anactochilus.

36. Spiranthes Richard,

Terrestrial herbs with tuberous or fibrous roots. Stem leafy. Leaves (in the Indian,
species) linear, Flowers small, secund, in a spiral spike. Sepals subequal, free or some-
times cohering with the petals to form an erect hood, the lateral pair gibbous at the
base. Lip erect, entire or 3-lobed, the base concave, but neither saccate nor spurred,
the disk bearing lamell or calli. Column short, terete. Stigma single, brond, anticous;
rostellum erect, obtuse or eclongate and bifid. Anther erect, 2-celled; pollina 4, united in
pairs, sessile on a small gland. Species about 80, in temperate and tropical regions.

Roots fibrous, leaves lanceolate, radical
and cauline. . . . ..

. Coe e e 1. 8. australis.
Roots tuberous, leaves ovate all radicel . . . . . . . . 2. 8,

autumnalis.

1. SpiranTHES AUSTRALIS Lindl. in Bot. Reg. sub. t. 823.

Whole plant 15 to 45 dm. high. Rootfibres thick and fleshy. Stem stout or
slender. Leaves alternate, clustered near the base of the stem, 3'5 to 10 cm long,
shortly sheathing, linear or oblanceolate, acute or acuminate. Peduncle with a few
distant very acuminate bracts. Spike 7'5 to 15 cm. long, rachis glandular-pubescent.
Flowers very small, crowded, secund, arranged in a spiral, white or pink; floral &ract
ovate, longer than the sessile ovary; perianth 3 to 5 mm, long. Sepals subequal, ovate-
oblong, with broad bases and acute reflexed tips. Pefals smaller than the sepals, linear,
obtuse, their apices reflexed. ZLip oblong, crisped, its base saccate and biglandular, the
apex sub-quadrate, truncate, erose. Column short. Rostellum pointed. Stigma broad
Capsule about 12 mm. long, fusiform, ridged, pubescent. Lindl. Gen. and Sp. Orch. 464;
in Journ. Linn. Soc. i, 178; Dalz. & Gibs. Bomb. Fl. 270; A. Rich. in Ann. Sec.
Nat., Ser. 2, xv, 78; Hook. f. Fl. Br. Ind. vi, 102; King & Pantling in Aon. R.
Bot. Gard. Cale. viii, 278 t. 369; Collett FL. Siml. 495; Rolfe in Journ. Linn. Soc.
xxxvi, 41. 8. flezuoss and S. parvifiora Lindl. in Bot. Reg. under t. 823. S. amena
Bunge Enum. Pl. China 63. S. nove-Zelandie Hook. f. Fl. New Zeal. 243. Neottia
australis R. Br. Prod. 319; Don Prod. Fl. Nep. 27. N. erispata Blume Bijdr. 406

Axy. Rov. Bor., Gaup., Carc., Vor. 1X.
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N. flexwoss and V. parvifiora Smith in Rees’ Cyclop. V. sinensis Pers. Syn. ii, 511,
N. amena Bieb. Fl. Taur. Caue. iii, 606, Gyrostachys australis Blume Fl. Jav, 107, t¢,
37, 38. Spiranthes Griff. Notul iii, 384; Ic. Pl. As. t. 348.

Throughout the Western Himalaya up to 10,000 feet. It flowers all through the
summer. KEastwards, in India, it extends to Nepal, Sikkim and Assam. It is found
over the greater portion of Peninsular India, and beyond the N,-W. Frontier it extends
through Afghanistan to Europe, N. Asia and China; it occurs also in N. America, Java,
Australia and New Zealand.

2. SpiranNTHES AUTUMNALIS Rich. in Mém Mus. Par, iv (1818), 39.

Glandular-pubescent, Root of two fleshy fusiform or subeylindric tubers 1'5 to
35 cm. long. Leaves in a tuft at the side of the flowering stem, arranged on a very
short lateral stem that flowers in the following year, 2:5 to 35 cm. long, ovate, acute,
cuneate at the base. Spike stout, twisted, its length with peduncle 1 to 1*5 dm.; foral
bract ovate-lanceolate, acuminate, longer than the ovary. Flowers secund, greenish-white,
variable in size, but usually larger than those of 8, ausfralis. Sepals and petals connivent,
hairy outside. ZLip oblong-panduriform, glabrous, with two glands at the base, crenu-
late along the apical margin. Reichb. Ic. Pl. Germ. xiii, 150, t. 474; Lindl. Gen. and
Sp. Orch. 469; in Journ. Linn. Soc. i, 277; Boiss. FI. Or. v, 90. Hook. f. Fl. Br,
Ind. vi, 108. Ophrys spiralis Linn. Sp. Pl. 945. Neotlia spiralis Swartz Act. Holm. 226,

Lohuaghdt in Kumaon between 4,000 and 5,000 fect, 7. Thomson, flowering in
May. This species was collected in Afghanistan by Griffith, and is found in many
parts of Europe between the Caucasus and the Atlantic Ocean.

37. Goodyera R. Br.

Terrestrial leafy herbs. Sfem decumbent below, erect above. ZLecaves usually rather
thick, with wide sheaths and usually petioled. Flowers small, numerous, in terminal and
sometimes secund spikes or racemes. Sepals subequal, often pubescent outside ; the dorsal
concave and, with the petals, forming a hood over the column, the lateral pair free,
subconnivent or spreading. Lip attached to the base of the column, entire, saccate or
cymbiform at the base; apical lobe small, usually acute and decurved, the basal sac
with setz calli or ridges inside, rarely smooth. Column short, the rostellum projecting.
Anther usually pyriform, with a long erect beak; pollinia usually 2, clavate, sessile on a
large or small gland. Stigme undivided, anticous.—Species about 36, in Europe, Asia,
N. America, New Caledonia and the Dascerene Islands.

Stem tall; up to 7'6 dm. in length, leafy upwards,
flowers in dense spikes ..

Stem not exceeding 3 dm. in length, ﬂowers in more
or less lax racemes.

1. G. procera.

Lip not setose within, leaves basal.
Bao of lip quite smooth within, not projecting beyond
the bases of the sepals . . . . < . . 2. Q. repens.
Bac of lip with 2 ridges ineide, pro;ectmg beyond the
bases of the sepals . . e e v . . 3. 6. fusca.
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Lip setose within,
Leaves more or less distant on the stem, not cordate at

the base.
8tem elongate, floral bracts much esceeding the
erect flowers * . . . ., . , ., . . 4. G. foliosa,
Stem short, floral bracts shorter than the very
largesecund flowers . . . . . . . . ., 5 @ bifiora.
Leaves subradical, cordate at the base . . . . . . 6. G. cordata.

1. Goopyera procEra Hook. Exot. Flora t. 39.

Stem 25 to 7*5 dm., glabrous, enveloped in the wide lax leaf-sheaths. Leaves many,
long-petioled ; petiole 3:5 to 7'5 cm. long, stout and with a broadly sheathing base; blade
75 to 15 cm. long, elliptic or ovate-elliptic, tapering at each end, acute or acuminate.
Peduncle bearing many lanceolate acuminate bracts, glabrous below, pubescent above,
spike T'5 to 20 cm. long, many and densely flowered, the rachis pubescent. ,Flowers
minute, subglobose, white tinged with green; floral lract ovate-lanceolate, acuminate,
pubescent at the edges, equalling the glabrous ovary. Sepals subequal, broadly ovate,
obtuse, sub-connivent, glabrous. Pecfuls cuneately obovate, clawed. Lip a little longer
than the sepals, with a large saccate base; its apex decurved, triangular, acute, entire ;
interior of basal sac with two rows of long setee on the sides and an oblong callus at the
apex of each row. Column very short, with a transverse depression below the broad
anticous stigma. Anther broadly pyriform, obtuse; pollinia clavate-cylindrie, sessile on
the small oblong gland. Lindl. Gen. and Sp. Orch. 493; in Journ. Linn. Soc, i, 183;
Royle Ill. 368; Don Prod. Fl, Nep. 28; Wight Ic. 1729; Hook. f. Fl. Br. Ind. vi,
111, King & Pantling in Ann. R. Bot, Gard. Cale. wviii, 282, t. 378; Rolfe in
Journ. Linn. Soc. xxxvi, 45. @, carnes A, Rich. in Ann, Sc. Nat. ser. 2, xv, 80,
Cionisaccus lanceolatus Brede Orch. Kuhl. et Hassk. t. 1. Cordylestylis foliosa Fale, in
Hook. Journ, Bot. iv (1842), 75, Neottia procera Ker. in Bot. Reg. t. 639.

Dehra Dun, Mackinnow's collector ; in the Sub-Himalayan tract of the Balraich
District in N. Qudh, Duthic's collector No. 23862; Outer hills of Garhwdl and Kumaon
up to 3,000 feet. Flowers during May. It extends eastwards to .Ne[.)al, Sikkin.J, Bhutan,
Assam, Sylhet and to the Khasia and Naga Hills; southwards it is found in Central
and S. India; it occurs also in China, Honkong and Java.

9. Goopyera REPENsS R. Brown in Ait. Hort. Kew, ed. 2, v, 198,

An evergreen stoloniferous herb, 1 to 2 dn%- .lligh. Stem glab?ous, leafy.belo_w
and bracteate above. Leaves elliptic or ovate-elliptic, su})acute, peizloles s_heathmg in
the lower half, blade 12 to 25 cm. Iong,_ green reticulated with Wh’lte, Bracts
of upper part of stem and on the peduncle lmear,.convolute. Raceme 2'5 to 5 cm.
long, subsecund, its rachis and the bracts and ovaries sparsel_y pubesctant or nearly
glabrous. Flowers globular, 35 mm. across, white flushed with brownish-pink; . Sloral
bract linear-lanceolate, longer than the ovary. Sepals subequal, ovate, acute, connivent.
Petals about as long as the sepals, obliqufely cuneate—oblong, felcately acute at the
apex, the edges slightly erose-dentate. Lip about as long as the sepals, saccate at.;
the base, apical lobe shext, ovate, subacute, concave, the edges somewhat undulate;
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the sac not setose within. Column short, without processes; stigma orbicular, rosfellum
shield-shaped. Anther obovate, beaked; pollinic clavate, sessile on the large oblong—
quadrate gland. Lindl. Gen. and Sp. Orch. 492; in Journ. Linn. Soc. i, 183;
Reichb. Ie. Pl. Germ. xiii, 155, t. 482; Ledeb. Fl. Ross. iv, 86; Boiss. FL Or,
v, 90; Hook. f. Fl, Br. Ind. vi, 111; King & Pantling in Ann. R. Bot. Gard.
Cale. viii, 279, t. 370; Collett FlL Siml. 496; Rolfe in Journ, Linn. Sec. xxxvi, 45,
G. marginata Lindl, in Wall. Cat. 7894, Gen. and Sp. Orch. 493, in Journ, Linn,
Soc. i, 183. Salyrium repens Linn, Sp. Pl 1339.

Widely distributed throughout the Western Himalayan area at elevations between
7,000 and 10,000 feet, flowering during July and August. It extends eastwards from
Kashmir to Sikkim, E. Tibet and China, and through Afghanistan to Europe and
N. Asia, occurring also in N. America.

In @. marginata of Lindley the leaves are uniformly green, the raceme is longer and more compact
and the slenderly acuminate floral bracts are much longer than the flowers. I am inclined to beliove
that it will prove to be a distinct species. G. repens (proper) enters India from the direction of
Europe through Afghanistan to Keshmir, and is found again in Sikkim, whencs it extends to China,
whereas G. margirala occupies the intermediate area of the Himalaya between Simla and Nepal.

3. Goopyera ruscaA Lindl. in Wall, Cat. 7395.

Whole plant 2:3 to 3 dm. high. Sfem glabrous, with the leaves clustered near
the base and bearing upwards several oblong acute leaf-like bracts 2 to 25 cm.
long. Leaves thick, 25 to 38 cm. long, &-nerved, veins anastomosing, edges sub-
revolute ; pefiole broad, widely sheathing at the base. Peduncle longer than the stem,
pubescent.  Raceme many-flowered, not secund, its rachis and the bracts pubescent.
Flowers white tinged with green and yellow, floral bract ovate-oblong, subacute,
longer than the pubescent ovary. Sepals connivent, subequal, oblong, subacute. Pefals
falcately linear-oblong, subacute. Lip as long as the sepals, its subglobose sac exserted
beyond the bases of the sepals, smooth within; apical lobe suddenly narrowed into a
deflexed linear beak which is strongly ridged within. Columnr very short; the stigma
broad, orbicular, convex. Anfher convex, shortly apiculate; polliniz broadly ovoid,
caudicle nome, gland orbicular. Hook. £. Ie, PL 2181, Fl. Br. Ind. vi, 112 ; King &
Pantling in Ann. R, Bot. Gard. Cale. viii, 280, t. 371. _&fkeria fusca Lindl. Gen.
and Sp. Orch. 491; in Journ. Linn, Soc, i, 184. Cystorchis fusca Benth. in Gen.
Pl iii, 559,

Harung in the Upper Sutlej valley, Munro No. 2117; Kuari Pass in British
Garhwal at 13,000 feet, Duthie No. 4432; N, Kumaon, Duthic’s collector No. 24084.
Flowers in August and September. It extends eastwards to Nepal and Sikkim,

4. GoopyeRa ForLiosa Benth. ex Hook. f. Fl, Br, Ind. vi, 113.

Stem decumbent at the base, 1'5 to 3 dm. long, leafy upwards. Leaves distant,
green, 65 to 9 cm. long, ovate-lanceolate, acute, often very oblique, tapering to the
slightly expanded sheathing petiole, 8-5 nerved; wargins undulate, Peduncic 25 to 5
cm. long, pubescent, bearing many lanceolate acuminate sheathing bracts. Raceme
4 to 75 cm. long, the rachis, floral bracts and ovaries glandular-pubescent. Flowers
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many, pink or tinged with orange, much shorter than the narrowly lanceolate,
acuminate, 3-nerved floral bracts. Sepals 6 to 10 mm.

long, connivent, suberual,
ovate-oblong, subacute, connate at the hase.

Petals very obliquely rhomboid, acute
clawed. Lip as long as the sepals, saccate at the base and tapering into the subacute

orange and white apical lobe, sac hispid within. Column and rostellum rather long.
Anther crect, oblanceolate; pollinia narrowly clavate, grooved, united below and sessile
on &a long oblanceolate gland. Stiyma concave, Hook. f. in Ann, Bot. Gard. Calec.
v, 61, t. 91. Georchis folise Lindl. Gen. and Sp. Orch. 496. Goodyera sp. Griffith.
Itin. Notes 36, No. 591. Notul. iii, 396, No. 11;Ic. Pl. As. 346, f. 1,

Near DMussoorie, in oek forests on northern slopes, at about 5,500 feet, P. W.
Mackinnon; in flower during November. Found also in Sikkim, Assam, on the Naga
and Khasia Hills, and in Burma and Perak.

5. GoopyeEra BIFLORA Hook. f. Ic. Pl. 2188.

Roots thick and cord-like. Stem 5 to 75 cm. long, stout, leafy upwards, usually
tinged with red, sometimes decumbent and rooting from the nodes. [Leaves 2'5 to 5 cm.
long, ovate, obtuse or subacute, dark bluish-green on the upper surface finely veined with
white, the lower surface paler and with a tinge of red; the petiole 6 to 12 mm. long,
dilated.  Spike 2 to 8-flowered, wot much lcnger than the leaves; rackis stout,
pubescent ; floral bract 2°2 cm. long, exceeding the slender pubescent ovary, reddish
tipped with green, puberulous above. Flowers large, secund, white tinged with
yellow and pink. Sepals narrowly lanceolate, 3-nerved; the dorsal one 2'5 cm. long,
recurved at the apex; lateral pair a little shorter than the dorsal, nearly straight,
connate at the base. Pefals linear-lanceolate, falcate, closely applied to the dorsal
sepal. Lip white tinged with yellow, shorter than the sepals, saccato at the base and
with a long recurved beak twice as long as the sac; margins membranous, undulate;
sac setose within, Column concave in front. Rosteller arms and anther very long
and slender. Polliniz on long slender connate caudicles; gland linear, nearly half
as long as the combined caudicles. Capsule 25 cm. long. Hook. f. Fl. Br. Ind.
vi, 114; Collett Fl. Siml. 496. Georchis biflora Lindl. in Wall. Cat. 7379; Gen. and
Sp. Orch, 496,

Song in the Upper Sutlej Vslley, Braadis ; Simla Hills at about 6,000 feet,
Brandis, Gamble No. 4649; between Mussoorie and Simla 4,000 to 5,000 feet,
Edgeworth; Mussoorie range 6,000 to 7,000 feet, Mackinnon, Duthie Nos. 24164,
25408, Flowers in August. It has been found also in Nepal by Wallich.

Prate 127. Goodyera biflora Hook. f. A plant,—of natural size. Fig. 1, single
flower; 2, petals; 3, side view of young flower, with sepals and petals removed; 4,
vertical section of lip; 5, apical portion of lip, spread out; 6, ovary and column,
showing the anther in situ; 7, rostellum; 8, anther; 9 and 10, pollinia;—all enlarged.

6. GoopvEra corpaTA Benth. ex Hook. f. FL Br. Ind. vi, 114.

A rather slender plant, 1 to 3 dm. high, sometimes decumbent, quite glabrous
except the scape and bracts. Roofs thick, cord-like. Leaves four or five, sub-radical,
25 to 65 cm. long, ovate, cordate, acute, rather fleshy, glaucous-green, paler beneath.
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nerves impressed on the upper surface; petiole dilated, the free portion about half the
length of the blade. Spike puberulous, 4- to 6-flowered, the lower portion bearing a
pale narrow sheathing cuspidate bract. Flowers suberect, about 24 cm. long, green
tinged with brownish-yellow or red; fowering bract overtopping the buds, lanceolate,
acuminate, edges papillose. Sepals fleshy, boat-shaped, and with cucullate tips; the
dorsal one erect, 13 mm. long, lanceolate and gradually tapering to the blunt apex,
3-nerved ; the lateral pair deflexed, a little shorter than the dorsal, 3.nerved. Petnls
thin, equalling and appressed to the dorsal sepal, dimidiate-lanceolate, acute, 3-nerved,
Lip about as long as the dorsal sepal, rhomboid-ovate, many-nerved, setose on the
broad sub-saccate base; terminal lobe reflexed, triangular, acute. Column stout, with
projecting cheeks. Arms of rostellum and anther long and slender. Pollinia elongate.
tapering below into the long slender connate caudicles; gland linear adnate to the
caudicles. Hook. Ic. PL 2187. Georchis cordala Lindl. Gen. & Sp. 496 (excl. habitat);
Reichb, f. in Gard, Chron. 1879, 1, 520.

Near Mussoorie on wooded slopes facing the north at about 6,000 feet, Muckin-
non’s collector No, 25408. [Flowers in September. Previously known only from the
Khasia and Naga Hills, and in Perak,

Puate 126. Goodyera cordata Benth. A plant,—of natural size. Fig. 1, single
flower; 2, ditto, with the sepals and petals removed; 3, lip; 4 column, showing the
rostellum and stigma; 5, back view of ditto, showing the anther in situ; 6, pollinia;
all enlarged.

38. Zeuxine Lindl.

Terrestrial herbs with succenlent glabrous stems, decumbent at the base. Flowers
small, in racemes or spikes. Sepals subequal, the dorsal one concave and forming
a hood with the petals, the lateral pair free. Lip adnate to the base of the
column, cymbiform or saccate; apical lobe shortly clawed or sessile, entire 2-lobed
or with narrow decurved lobules, the sac at the base with calli or laminz Iinside.
Column very short, anterior surface with lamellar or conical processes. Stigmas 2,
lateral, distant, rarely united. Anther membranous, its cells contiguous; pollinia,
pyriform, attached by an oblong gland to the ercct rostellum,—Species about 15, in
Tropical Asia and Africa.

Zeuxine suncata Lindl. Gen. and Sp. Orch. 485.

Whole plant 5 to 25 cm. high. Stem and peduncle glabrous. Leaves 2 to 7
cm. long, linear, acuminate, sessile ou the hyaline truncate sheaths, gradually passing
into the linear bracts higher up. Raceme 15 to 5 cm. long, densely flowerad,
glabrous; floral bract ovate-lanceolate, acuminate, much longer than the ovary.  Flowers
about 1 cm. long, white or pink. Sepals upequal; the dorsal one ovate, concave;
the lateral pair obliquely lanceolate, connivent, Pefals falcately oblong, obtuse,
forming with the dorsal sepal a hood over the column. Lip yellow, as long as the
sepals, cymbiform and saccate at the base, bearing inside the sac two inward-pointing
teeth and two narrow lamelle uniting at the mid rib; terminal Ilobe shoxt, sub-
quadrate entire or bifid, Column very short, with two wings at its apex covering
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the anther. Rostellum with two short stout porallel arms.  Anfher dopressed, very
shortly beaked, covered by the wings of tho column; pollinia attachod within the
tip of a linear appendage of the gland. Cupsuls cllipsoid, about 13 mm. long, Lindl.
in Journ. Linn. Soc. i, 186; Griff. Notul. iii, 396; Ic. Pl As t. 349; Blume
Fl. Java 55; Miquel FL Ind. Bat. iii, 723; Hook. f. FL Br. Ind. vi, 108; Kivg
& Papthing in Ann. R. Bot. Gard. Calc, viii, 286, t. 381; Tokutaro Ito in Bot.
Mag. Tokyo xiv, t. 2. Zeurine bracteats, Z. brevifolia and Z. robusta Wight Ie. 1724
bis, 1725, 1726. Z. membrangcea Lindl. Gen. and Sp. Oren. 488; in Journ. Linn.
Soc. i, 186; Blume Fl. Jave 56. Z. Tripleura Lindl. in Journ. Linn. Soc. i, 186,
Z. integerrima, Lindl. Gen. and Sp. Orch. 486; Blume FI. Javo 55, t. 19 und 23C;
Miq. FI. Ind. Bat. iii, 723. Z. emerginefa Lindl. Gen. and Sp. Orch. 185. Z. pro-
cumbens Blume Fl. Javae 56, t. 22, f. 3 and t. 23B. Triplewra pallide Lindl,
Wall. Cat. 7391; Gen. and Sp. Orch. 452. Adenostylis emarginats and A.
Blume Bijdr. 414, t. 17. Plerygedium sulcatum, Roxb. Fl. Ind. iii, 452.

in
tnlegerrima

Debhra Dun in wet ground, Mackinnon (Duthic’s No. 22977), Gaméle No. 26478,
Below Mussoorie at about 5,000 feet, Proudlock. Flowers during February and March,
Abundant in grassy places throughout the greater portion of Iodia. It

is found
also in Afghanistan, Ceylon, China, Japan, Java, and in the Philippines.

39. Ancactochilus Blume.

Terrestrial herbs with succulent stems decumbent at the base and with stout
hairy roots. Leaves thick, ovate or lanceolate, with peticles sheathed at the base,
peduncle and rachis of spike or raceme glandular-pubescent.
the dorsal smaller, ovate, and with the beaked petals forming a hood over the
column; lateral pair free or united at the base, wspreading, larger than the dorsal.
Lip adnate to the end of the column by a long-tootked or pectinate rarely entire
claw, saccate or spurred at the base, the sac produced beyond the bases of the
sepals or quite covered by them, its interior with two tooth-like or laminar calli;
terminal lobe with two large diverging lobules, Column short, appendaged in front.
Anther 2-celled; rostellum twisted; pollinia 2 and bifid, rarely 4, clavate, lamellate,
narrowed into pseudo-caudicles, or attached to true caudicles and inserted on a narrow
gland. Stigmas usually two, ome on either side of the rostellum, or wunited into a
transverse band on the column beneath it, rarely single and undivided.—Species
about 40, natives of India, China and of the Malayan and Pacific Islands.

Sepals free, unequal;

AnacrocHILUS Roxsurean Lindl. in Wall. Cat. 7387.

Height of plant not exceeding 3 dm. Stem decumbent at the base. Leaves several,
near the base of the stem, 3 to 6'5 cm. long, ovate or ovate-oblong, acute, glabrous,
shortly stalked, purplish-red with a velvety lustre, tinged along the centre with yellow
and pink, and veined with yellow, Peduncle glandular-pubescent, bearing three to five
short oblong acuminate bracts. Raceme much shorter than the peduncle. Flowers two to
five, about 3 cm. long, resupinate ; floral bract about lalf as loug as the sessile cylindric
ovary, and like the ovary glandular-hairy. Sepals unequal, pale-pink, glandular-hairy,
dorsal one broadly ovate, acuminate, its apex recurved; the lateral pair oblong,

Anx. Rov. Bor. Garbp., Carc, Vor. IX.
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acute, Pelals smaller than the sepals, obliquely oblanceolate, pale pink or white
their apices hooked. Lip adnate by its base to the face of the column, and with twe
calli; claw unequally fimbriate; terminal lobes linear-oblong, blunt, spreading and re-
cuived. Spur conical, as long as the lateral sepals, with two large wurtlike pro-
cesses inside. Appendages on the front of the coluwn large, paraliel, extending
from the ovate fleshy vostellum to the spur. Stigmas two, small, elliptic. Anther
acumipate; pollinia four, clavate, iIn two pairs, united at their bases and both
attached to a lanceolate gland. Lindl. Gen. and Sp. Orch. 499; Royle Ill, 3.8;
Blume Flor. Javae 41, t. 12 B, fig. 2; Hook. f. Fl. Br, Ind. vi, 95; King &
Pantling in Ann. R, Bot. Gard. Cale. viii, 293, t. 390; Collett. FL Siml. 494;
Reolfe in Journ. Linn, Soc. xxxvi, 42. Chrysobaphus Rozburghii Wall. Tent. Fl. Nep,
37, t. 27.

Below Simla at about 5,000 feet, Madden, Collzt:; on the Chur near Simla, Royle;
Kedarkanta in Tehi-Garhwil, Royle. Flowers during July and August. It extends
eastwards to Nepal, Sikkim, Bhutan, Assam, Sylhet, Manipur and China.
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TRIBE VI.—OPHRYDEZ.

Anther-cells sessile on the column, anticous or (in tho Indian specios of Safyrium)
lateral, free or contiguous, but always distinct, parallel or diverging, often with tubes
from their bases, each with a staminode on its outer surface; pollinia two, rarely four,
wsually with caudicles und always with glands; glinds noked or enclosed in {he same
pouch or in two distinet pouches. Stigmas two, distinct or united Lelow the anther-cslle ;
pollen granular or sectile, not waxy,

Lip inferior ; spur single, rarely none.
Rostellum not prominent (except in Herminium gramineum).
Lip with usually a loog spur (very short in a few epecies of Haheniria).
Flowers purple, pink or oocesionally whito; polliniar glands often
enclosed in @ powch ., . . . . . . . . . . . . . . 40. Orchis.
Flowers green or yellowish-green, rarely white; anther-cells often
. with long tubes, polliniar glands neked . . . . . . . . .
Lip with no spur or with a very short one; flowers green, rarely white;
anther-cells with long tubes, polliniar glands naked. (Ususlly
dirinutive plants) . . . . . . . . . . . . . . . . 42, Herminium.
Rostellum very prowinent (see also Herminium graminewm); leaf eolitary,
radionl, broad ; flowers purple or white, lip spurred . . . . . . 43. Hemipilia.
Lip superior, spurs two . . . . . . . . . . . . . . . . . . 44, Sotyrium,

41, Habenaria

40. Orchis Linn,

Terrestrial erect leafy herbs with oblong or digitately lobed tubers, or with fleshy
fibrous roots. Lecaves sheathing, not plicate. Flowers medium-sized, usually pink or
purple, in spikes or racemes; foral bract small, or lenf-like and exceeding the flower.
Sepals subequal, the dorsal one conniving to form a hood with the petals, the lateral pair
spreading.  Petals like the sepals or smaller. Lip adnate to the base of the column,
spreading or pendulous, entire or 3-lobed, rarely 4-or 5-lobed, always spurred. Colum-
very short. Anther-cells two, anticous, parallel, contiguous, without tubes; pollinia
usually attached to caudicles; glands two, distinct or united, lying in & comwon pouch
or neked. Staminodes rugulose, attached to the outer surfaces of the anther-cells or to
the column by their sides. Siiymas united into a transverse band lying across the
column for its whole breadth, or distinct and at the margins of the coiumn (es in
0. habenarioides).—Species about 80, in Europe, and in the temperate parts of Asia and
N. Africa; also in N, America and in the Mascerene Islands.

Stem stout, leaves three or more, lip entire or obscurely 3-lobed.
Flowers large, purple lilac or occasionally white, polliniar glands enclosed
ic a pouch s e e e e e e e e e e e e e 10, ltifolia.
Flowers much smaller, pink or oceasionally white, polliniar glands free
andexposed . . . . . . . . . e o0 o . . 0. habenariosdes.
Stem slender, leaves one to three, lip distinetly 3-lobed . . . . . . . & O. Chusus,
Stem slender, leaf usually solitary and near the base of the stemn.
Stigwas united, lip 3-lobed, spur longer thao the ovary . . . . . . 4. O. Strachey.
Stigmas distinet, lip entire, spur shorter than the ovary . . . 5. 0. sputhulata,

Ann. Rov. Bor. Garp., Carc, Vor. IX,
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1. Okrcmis vaTIFOLIA, Linn. Sp. Pl. 941,

Tubers palmate. Slem 3-9 dm. high, usually fistular, leafy upwards. Leaves many,
erect, up to 12 cm. long, oblong linear-oblong or lanceclate, tip concave. Spike 25
to 15 cwm. long, cylindric, dense-flowered. Flowers about 1'8 cm. from the apex of the
dorsal sepal to the tip of tbe lip, purple (occasionally lilac or white); floral bdract
linear-lanceolate, acuminate, usually much exceeding the flowers. Sepals and petals acute
or obtuse; the lateral pair of sepals ovate, reflexed. Lip oblong or rhomboid, entire
crenate or very obtusely 3-lobed, usually spotted with darker purple, sides deflexed; spur
stout, equalling or shorter than the ovary, straight or curved. Royle Ill. 367 ; Reichb. £,
Fl. Germ. xiii. t. 50; Boiss. FL Or, v, 71; Hook, f, FL Br. Ind. vi, 127; Collett
Fl. Siml. 499; Krnzl, Orch. Gen. and Sp. i, 146. 0. ltifolic B indica Lindl. Gen.
and Sp. Orch. 260. O. Hatagire« Don. Prod. 23; Wall. Cat. 7062.

Abundant throughout the Western Himulaya at elevations between 8,000 and
12,000 feet. Flowers from June to September according to the elevation and aspect.
1t extends as far East as Nepal, and westwards from Afghanistan to N. Africa and
Europe; also in N. Asia.

According to Lindley, 0. Hatagirea represents the Indian form of this varieble species. It has entirely
the habit of the European O. latifvlia and, like it, produces & smaller-flowered form, which may be compared
to O. cruenta. Its lip is sometimes rounded and not at all lobed, and sometimes slightly 3-lobed. It also
varies considerably in the shape of the leaves and in the colour of the flowers. The leaves of the Himalayan
form are usually not at all spotted.

2. Orcurs naBenarroipEs, King & Pantling in Ann. R. Bot. Gard. Cale. viii,
302, t. 401.

Height of plant 3 to 5 dm.; fuber digitate. Stem clothed at the base with
unequal tubular sub-acute sheaths. Leawves four or five, scattered, sessile, 5 to 12'5 cm.
long, elliptic-oblong t{o linear-oblong, sub-acute, slightly narrowed to the rather long
sheath. Spike 4 to 12 cm, long, cylindric, densely flowered. Flowers about 7 mu.
across, pink or occasionally white; floral bract longer than the curved beaked ovary,
herbaceous. Sepals sub-equal, broadly ovate, puberulous, the dorsal forming a hood
with the petals; lateral pair spreading and somewhat reflexed, acute. Petals shorter
than the sepals, rhombic-orbicular, minutely apiculate. Lip adnate to the base of the
columu; the apex broad and with a shallow terminal lobe, the upper surface quite
smooth; spur as long as the ovary, laterally compressed, curved and slightly clavate,
puberulous inside. Colwmn broad. Anther-cells parallel; pollinia obliquely elliptic-obovate ;
caudicles short, without pouches; glands ligulate, truncate. Staminodes large, suborbicular,
rugulose, lying on either side of the caudicles. S#jgmas united into a narrow transverse
band heneath the opening to the spur. Capsule 1 cm. long, ovate-oblong., Gymnadenia
cylindrostachya Lindl, in Wall. Cat. 7056; Gen. and Sp. Orch. 278; Royle Il. 367.
6. Orchidis and violacea Lindl, Gen. and Sp. Orch. 272. Platanthera Orchidis Lindl
in Wall. Cat, 7039A. Habenaria Orchidis Hook. f, Fl, Br. Ind. vi, 142, Peisriylus
Orclndis Krnzl. Orch, Gen. and Sp. i, 515.
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Hazdra at 11,800 feet, Duthie’s collector No. 20192 Kashmir, Clarke No. 29239;
Liddar Valley in Kashmir 10,000 to 12,000 fect, Duthic Nos. 13147, 13185, Duthie's
collector No. 21373; Upper Chenab Valley at 10,000 feet, Baden-Powell No. 319 ;
Lahul, Hay; Pangi, Stolickza, Duthic's collecior No. 23341; Chansil range in Tehri
Garhwil between 12,000 and 13,000 feet, Osmaston (Duthie’s No. 24187); Jumna
Valley between 8,000 and 9,000 fcet, Duthic No. 525; Kali Valley in N. Kumaon
between 10,000 and 11,000 feet, Duthic No. 6008; Ralam Valley, Duthie’s collector
No. 24120. Tlowers during August. It extends eastwards to Nepal, Sikkim and Bhutan,

3. Orciis Crusua Don Prod. ¥1. Nep. 23.

Whole plant 1 to 4 dm. high, fuber small, elliptic, entire. Stem with two blunt
tubular sheaths at the base, upper portion above the leaves naked. Leaves 3'5 to 7-5
long, linear-oblong or linearlanceolate, acute or acuminate, not narrowed to the sheathing
base. Spike 2°5 to 10 cm. long, few- or many-flowered, secund, Flowers purple or white,
10 to 18 mm. across (vertically); floral bract green, lanceolate, acuminate, equalling the
fusiform ovary, Sepals oblong, obtuse; dorsal erect; the lateral pair recurved. Petals
broadly and obliquely ovoid, their bases truncate. ZLip longer than the sepals, deeply
3-lobed, the lobes equal, oblong, obtuse, the lateral ones diverging; spur stout, cylindric
or clavate, as long as the ovary. Column short, Anther-cells parallel; pollinia ovoid-globose,
slightly narrowed to the long tapering caudicle; glands small, each lying in a small
pouch. Staminodes large, ovate, pointed. Stigmaes united into a large concave surface
under the anther-cells. Hook. f, Fl. Dr. Ind. vi, 127; King & Pantling in Ann. R.
Bot. Gard. Cale. viii, 303, t. 402; Krnzl. Orch. Gen. and Sp. i, 153; Rolfe in Journ.
Lion. Soc. xxxvi (1903), 49. Gymnedenis Chusua Lindl. in Wall. Cat. 7058; Gen. and
Sp. Orch. 280, @G. puberyle Lindl. in Wall. Cat. 7059.

Punjab Himalaya, Chamba State, at 11,000 feet, Lace No. 1992; near Mussoorie,
King; Bysns in N. Kumaon between 11,000 and 12,000 feet, Duikic No. 5998(a).
Flowers during July and August. It extends castwards to Nepal, Sikkim, Fastern Tibet
and China,

Lace’s Chamba specimens represent a slender form of this variable species. The leaves are solitary and
linear-lanceolate, and the flowers are solitary or in pairs. It differs from the type chiefly in the shape of the
lip, the lobes of which are much broader than usual.

4. Orcms StracEnyi Hook. f, Ie. PL 2197B; Fl. Br. Ind. vi, 128.

Height of plant 6 to 12 cm. Rhizome without tubers (as in O. spathulats).
Leaf solitary, radical, petioled, elliptic or ohovate. Scape naked, few-lowered. Florgl
bract large, ovate-oblong, obtuse, longer than the ovary. Sepals and pefals spreading,
Lip longer the scpals, broadly cuneate, trifid to the middle, the lobes obtuse, spur
equalling or longer than the ovary, incurved, obtuse. Krnzl. Orch. Gen. and Sp. i

154.

Rogile in Garhwal between 9,000 and 10,000 feet, Sirackey & Winterbottom (No. 35
Gymnadenia puberula).
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This epeoies which appears to be intermediate between O. spathulate and O. Ohusua, moy
possibly, ae Bir Joseph Hooker suggests, be a hybrid, with the solitary leaf of the former and ths
flowers of the latter.

5. Ogcris spATHULATA Reichb. f. ex Hook. f. Fl. Br. Ind. vi, ;127,

Whole plant 5 to 20 em. high. Sfem proceeding from a thin rhizome, with
one or two loose blunt tubulur sheaths at the base. Leaf usually solitary and at the
base of the stem, with rarely a second one higher up, ovul to narrow-elliptic or
spathulate, tapering into a long petiolo; blade 2:5 to 7'5 cm. long. Scaps rather stout.
Spike short, 1-4 flowered. ~ Flowers purple or occasionally white, about 13 mm. in diam.;
Sloral bract longer than the flower, leaf-like, lanceolate, sub.acute. Sepals sub-equal ; the
dorsal ovate, obtuse, conniving with the petals to form a hood; lateral pair oblong,
sub-acute, spreading. Pefals shorter than the sepals, faleately elliptic, obtuse. Lip
equalling the sepals, broadly elliptic or obovate, entire or obscurely 3-lobed, the
edges crenulate; upper surface slightly pubescent, with many shallow grocves extend-
ing from the base mearly to the apex; spwr stout, obtuse, about hali as long as the
ovary. DPoliiniz pyriform, a little longer than the rather stout tapering caudicles;
glands elliptic enclosed in a pouch formed from the rostellum. Slaminodes swmall,
rugulose. Stigmas distinct, cllipiic, widened at the lower end and attached to the
margins of the column. Hook. f. Ie. Pl. t. 2197A; King & Pantling in Ann. R.
Bot. Gard. Cale. viii, 801, t. 400; Krnzl. Orch. Gen, and Sp, i, 153; Rolfe in Journ.
Lion, Soc. xxxvi (1903), 50. Gymnadenia spathulate Lindl., Gen. and Sp. 280; Royle
1. Him. Bot. 367.

Kedarkinta in Garhwdl 11,600 to 12,000 foet, Rnyle; Ganges Valley below
Gangotri between 12,000 and 13,000 feet, Duthie Nos. 194, 515; Kdli Vulley in N,
Kumaon at 13,000 feet, Duthic No. 5998. Flowers from June till August, Found
also on the Sikkim Himalaya and extending through E. Tibet to China.

4]1. Habenaria Willd.

Terrestvial lcafy herbs with undivided or lobed tubers or fleshy root-fibres. Leaves
not plaited, their bases sheatling. Flowers in racemes or spikes. Scpals subequal, the
dorsal often, connivent with the petals to form a hood over the column; the lateral pair
spreading, reflexed or deflexed, or sometimes erect. Pelals smaller or larger than the
sepels, entire or 2-cleft. Lip adnate to the base of the column, entire, 3-lobed or 3-
partite, its base spurred. Anther-cells adnate to the front of the short and usually broad
column, discrete, rarely touching, parallel or divergent below, their bases often prolonged
into tubes containing the caudicles, Staminodes represented by two granular more or less
conspicuous projections on the outer side of each anther-cell, rarely clongate. Pollinia
two, clavate or pyriform, usually grooved, sometimes 2-partite; caudicles varying in
length, somctimes absent; glonds exposed, flat and discoid, or elliptic or globular, or
elongate with truncate ends (conjoined and cnclosed within processes of the 2-lobed
rostellum in H. sccundiffora). Stigmas two, distant from esch other or united to form
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a belt across the face of the column.—Species about 400, cosmopoliten in temperate

and tropical, regions.

Sect. 1. Ate.—Potals bipartite, lip 3-partite.
Spur equalling the overy, elender, upturned
Spur shorter than the ovary, clavate, dcflexed
Seot. 11, PratycLossa.—Petals entiro;
side lobes broud, apical lobe narrow.
Side lobes of lip deeply pectinate.
Btigmos mot produced; flowers large, white, spur 2}

lip 3-lobed or 3-partite;

times looger than ovary
Stigmas prominent, flowers medium-sized,
] Anther-tubes short, spur about as long as the

ovary.

Petais aud lip white, spur stoul, funnel-
chaped, its apex clavate and curved
ovtwards

Dorsal sepal and petals greenish-white,
lip white; spur slender, clavate, curved
inwards e

Anther-tubes long, slender, upright, spur longer
thaa the ovary.

Btigmas  linear-lanceolate, spreading,
pelals gibbous on  outer edge at the
base

Stigmas long, slender, oylindrical, eurved
upwards and inwards -

Side lobes of lip entire.
Bpur twice as long as the ovary
Spur equalling the ovary.
Leaves radieal
Scape leafy upwards
Sect. 1. TaimrrogLossa.—Petals entire; lip 3-partite, the
side lobes very narrow and often filiform.
Anther-tubes long.
Spur much exceeding the ovary
Spur equalling the ovary
Anther-tubes short.
Leaves 3 or more.
Leaves pot margined, flowers green vee
Leaves pale-margined, flowers yellow
Leaves 2.
Leaves radical, orbicular, cordate, margined ...
Leaves not radical, sub-opposite, orbioular, cuspi-
date, not margined

Yy e vee

Sect. 1v. HoLooLossa.—Petals entire; lip nerrow, entire or
with minute bassl lobes (tridentate at the apex in K. wiridis).

Stigmas coujoined.
Flowers secund, staminodes as long as the anther-

cells
Flowers not seound, steminodes much shorter than

the anther-cells

b

8.

10.

18.
14.

15.

16.

1.

18.

H. stennpetala.
H. digitata,

H. Suwanne.

H. peotinata.

H. ensifolia.

H, arieting,
H. intermedia.
H. longifolia.

H. plantaginea.
A. trifiora.

B, commelinifolia.

H, pubeacens,

8. furcifera.
H, margirata.

H. diphylia.

H. Aitehisoni.

H, wrceolata.

H. stenantha.
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Stigmatio processes distinot,
Spur longer than the ovary, flexuous.
Petals yellow, erect; spur rather stout, usually

upturned ... " <. 19. H. Edgeworthii,
Petals green, spleadmg, spur slender, usually
deflexed ... - - ... 20. H. latilabrss.
Spur much shorter thao the ovary, clavate «o 21. H. densa.
Stigmativ processes none.
Lip linear, spur much longer than the ovary --- 22. H. arcuata,
Lip oblong, its apex tridentate; spur muoh shorter
than the ovary . 23. H. viridis.
8ect. v. PrristyLus.—DPetals entire, lip slightly or mnot at all
longer than the sepals, 3-lobed; spur very short, often '

sub-globose.
Flowers green.
Leaf solitary, lip flat we 24 H. fallag,
Leaves 2 or 3, lower half of lip trough-shuped 25 H. Elisabethe.
Flowers white, leaves clustered above the middle of

the stem.
Leaves narrowly lanceolate or elliptic, aoute, tubers
glabrous ... 26, H. Lawii.
Leaves ovate or ovate- elhptxc, tubers hauy
Flowers in a lax subseound spike w. 2Y. H. goodyeroides.
Flowers in a dense cylindrical spike ... 28. H. constricta.

Seot. vi. Puvirosracuya.—Flowers large, in the axils of sheath-

ing leaves, petals entire; lip broad, entire, petaloid,

epur  comico-infundibular; stigmatic processes mnone,

rostellum obsoure ... 29. H. galeandra.
Sect. vu. Dirvia.—Flowers small, seound, lip 3-fid., spur in-

flated, pollinia sessile on a single large obeordate gland

seated in & sinus of the broad 2-lobed rostellum,

stigmatio process small we 30.  H. secundifiora.
Sect. vuil  Diturix.—Flowers small, secund, tubular, sepals

petals and lip ooherent at the base; lip oblong, 3-fid,

base saccate ; staminodes 2, filiform, capitate, inserted on

the back of the anther, stigma a transverse cushion,

rostellum a tronsverse plate below the anther v 81, H. Griffithii.

1. HaBenarta sTENOPETALA Lindl. Gen. and Sp. Orch. 324.

Height of whole plant 3 to 10'5 dm.; basal third of stem clothed with tight
fitting sheaths. Leaves distributed over the upper two-thirds of the siem, 75 to 20
cm. long, oblong-lanceolate to ovate-lanccolate, acute, the edges undulate, amplexicaul or
sheathing and usually broad at the base, membranous; the upper ones much smaller
and bract-like. Raceme 1 to 23 dm., densely flowered. Flowers 2 to 25 cm. across,
pale green; floral bract lanceolate, acuminate, about as long as the slender stalked
ovary. Sepals subequal, oblong-lanceolate, acuminate, spreading or reflexed. Pefals
shorter than the scpals, linear, their bases produced downwards below the point of
insertion. Lip 3-partite, as long as the petals, brown ; segments narrow, fleshy, the central
one horizontal; basal pair usually shorter, deflexed; spur slender, as long as the
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stalked ovary, compressed, 2-ridged, upturned. Column stout. Anther-cells erect, distant,
parallel, narrow, with long tubes; pollinia oblong, with long slender curved caudicles
attached to minute glands. Slaminodes ovate, rugulose, on the outside of each anther-
cell and stigma. Sfigmas two, obloug, with slightly divergent blunt apices, placed
below the euthers and ot the margine of the month of the spur. Capsule linesr-
oblong. Hook. f. Fl. Br. Ind. vi, 134; in Ann, R. Bot. Gard. Cale. v, t. 95;
King & Pantling in Ann. R. Bot. Gard. Cale. viii, 308, t. 404. Krantzlin in
Engl. Bot. Jehrb. xvi, 162; Orch. Gen. and Sp. i, 358,

N.-W. India, Royle; Mussoorie 5 to 6,000 feet, Duthiz, Mackinnon [Duthie's
No, 22980(a)]; below Mussoorie 4,000 feet, Gollan; below Naini Tal 3,000 feet,
C. W. Ilepe. Flowers in Secptember. It extends eastwards to Bengal, Sikkim, Assam
and the Naga Hills.

2. Haegparia DIGITATA Lindl, Gen. and Sp. Orch., 307.

Height of plant 3 to 5 dm, Stem stout, cylindrical, lower portion clothed with
close-fitting mheaths, Leaves 4 to 6 em. long by 3 to 4 cw. broad, collected chiefly
towards the middle of the stem, broadly lanceolate or ovate-lanceolate, ecuminate,
3-nerved, the edges much undulate. Raceme laxly many-flowered, about 1 dm. long,
elongating in fruit, Flowers subsecund, about 13 mm. in diawm., green; foral dract
narrowly lanceolate, louger than the slender overy, pale-margined. Sepals unequal,
the dorsal one erect, suborbicular, its apex bluntly acuminate and recurved, minutely
pustulate on the back; lateral pair rether longer, deflexed, subfalcats, with slender
filiform recurved tips. Pefals deeply 2-partite; segwents linear, fleshy, white towards
the base and with slender recurved green tips. Lip 3-parlite, the lateral segments a
little longer than the petals; midlobe linear, straight, longer thun the decurved Iateral,
ones, Spur shorter than the overy, laterally compressed and clavate towards the apex.
Anther-cells distant, divaricate, with prominent incurved tubes. Staminodes globose,
tuberculate, bright green, placed outside and at the base of each anther-lobe; polliniz
2, obliquely ovate in outline; caudicles slender, dilated towards their bases and attached
to small ovate brownish-yellow glands. Stigmatic processes subcylindrical, blunt, recurved,
the entrance to the spur lying between their bases. Dalz, & Gibs. Bomb. Fl. 267;
Krantzlin in Engl. Jahrb. xvi, 67; Orch. Gen. and Sp. i, 270; Hook. f, FI, Br.
Ind. vi, 134 (excl. H. trinervia Wight). H. Gibsoni Hook. f, Ie. Pl 2319; FL Br. Ind.
vi, 135. Bonafea punduana Lindl. in Wall, Cat. 7063, B. denghalensis Griff. in Calc.
Journ. Nat, Hist. iv, 382; B. herbacea Wall. MSS,

Kashmir, Falconer ; Dehra Dun in sl forests, Mackinnon (Duthie's No, 22728),
Kansrao (Dehra Dun), Duthic's collector No. 24177 ; Mussoorie Hills, Hugel, Duthie, 637
(1877), Mackinnon (Duthie’s Nos. 21758, 24178); Bageswar in Kumaon, Duthic's
collector No. 24083, Flowers during July. It extends eastwards to Bengal and
Assam and southwards to Bombiy and 8, India and Tenasserim; also fouud in N,
Australia.

H. trinervia Wight, whioh in the * Flora of British India” has been reduced to this species, although
closely allied, differs eufficiently to justify its separation. The leaves of the former are more ecaitered and
extend higher up the stem towards the raceme; the lateral sepals are erect and have not the slender almost
filiform tips of H. digitata; the lobes of the petals are not decurved. and the three lobes of the lip are nearly
purallel aud about equal in length. The fowers of H. digitata have a peculierly pungent odour resembling
that of Valiriaua W aliichii.

Axn. Roy Bor. Garp, Carc., Vor, IX.
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PuaTe 128. Habevaria digitata Lindl, A plant,—of natural size. Fig. 1, front view
of a flower; 2, back view of ditto; 3, side view of ditto, with the perianth
removed; 4, column, showing the anther, the pollen tubes and the staminodes; 3,
pollinia ;—all enlarged. In the plate the name Habenaria digitata has been scored out
in error.

3. HapenariA Susa¥NE R. Brown Prod. 312.

Height of whole plant 6 to 8 dm. Tubers elongate, 6 to 9 cm. long. Stem
stout, with many blunt funnel-shaped sheaths on its lower portion. Leaves mostly
on the middle portion of the stem, 5 to 15 c¢m. long and 3 to 6 cm. broad,
ovate-oblong, obtuse; the upper ones bract-like, acuminate, imbricate. Raceme 3 to 5—
flowered , floral bract . longer than the ovary, cucullate, acuminate. Flowers sessile,
7 to 10 cm. in diam.,, white tinged with greenish-yellow, fragrant. Sepals spread-
ing, very broad; the dorsal one suborbicular, about 4 em. in length'and breadth ;
lateral pair sub-quadrately oblong, obtuse, Peials linear-falcate, acute, thick. L
about a8 long as the sepals, fleshy; side lobes very broad, truncate, deeply pectinate ;
midiobe linear, spathulate, with recurved edges. Spur very long, more than twice
the length of the elongate ovary. Antker very broad and large; cells divergent;
tubes long, adnate to the sides of the column; pollinia linear, curved, about as
long as their flexuous caudicles; glands ovoid, fleshy, white. Staminodes linear,
prominent. Stigmatic processes large, blunt, not projecting; rostellum confluent with
the face of the column.

Royle Ill. 367; Blume Bijdr. 402; Hook. f. Fl. Br. Ind. vi, 137; Collett FL
Biml. 501. H. gigantea Don Prod. 2¢; Bot. Mag. t. 3374; Grah, Cat. Bomb. Pl
201, Platanthera Susanne Lindl. Gen. and Sp. Orch. 295; Wight Ie. 920; Dalz.
& QGibs. Bomb. Fl. 269; Krnzl. Orch. Gen. and Sp. i, 601; Rolfe in Journ. Linn.
Soc. xxxvi (1903), 57. P. gigantea Lindl. in Wall. Cat. 7052, P, robusia Lindl.
in Wall. Cat. 7036; Gen. and Sp. Orch. 295, Orchis Susanne Linn, sp. Pl 939.
0. gigantea Smith Exot. Bot. t. 100. 0. altissima Herb. Ham.

Simla Hills below 6,000 feet, Lady Dalhousie, Collett; Siwalik range, Royle;
Mussoorie range below 6,000 feet, Falconer, Mackinnon, Duthie No. 22981 ; Garhwil,
3,000 to 5,000 feet, Duthic Nos, 1195, 2066 ; Kumaon 5,000 to 6,000 feet, Strachey &
Winterbottom No, 39; mnear Naini Tal, Colonel Davidson; Kali Valley in E.
Kumeon, Duthie Nos. 3410, 24062. Flowers during September. It occurs in the hilly
districts of Bombay and S. India, also on the Naga and Khasia Hills, extending
eastwards to Upper Burma and China,

Prate 129. Habenaria Susenn®, R. Br. Upper portion of plant,—of natural size;
an entire plant,—reduced in size. Fig. 1, side view of flower, with the sepals and
lateral lobes of lip removed; 2, front view of column; 3, pollinia;—all enlarged.

4. Hasewaria PECTINATA Don Prod. Fl. Nep. 24.

Height of whole plant up to 3 dm. Stm stout, quadrangular, the angles more
or less winged. ZLeaves 6 to 8 cm. long and 15 to 2 cm. broad, ovate-lanceolate,
acutemine, often recurved at the apex, strongly 3-nerved. Flowers 25 cm. across
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arranged in & compact secund raceme; bracts lcaflike, longer than the flowers
Sepals green, their margins pale; dorsal erect, broadly lanceolate, obtuse 3-nm-vedj
the lateral prir narrower, spreading, subfalcate, mucronate on the back , below th;
reflexed tips. Pelals forming a hood with the dorsal sepal, falcately oblong, obtuse
.white. Lip longer thun the lateral sepals, 3-partite, pure white; midlobe l,inear .;
little longer thau the deeply pectinate side lobes. Spur longer than the ovary stf,)ut
fu‘nuel-shapod at the bose, its apex curving outwards, Anther-cells distant ’ ollc'm';
blp:‘s?tite, each attached by a short slender caudicle to the flat oval gla’n(f the
caudicles supported by vertical flattened hyaline projections of the rostellum. Sh’gmalic
processes 4 mm. long, linear-clavate, stout, tilted upwards, grooved along their uppe
surfaces. Capsule sessile, fusiform. strongly ribbed. Lindl. Gen. and Sp. Orch gglr
Hook. f. Fl. Br. Ind. vi, 137 (ia part); Krnzl. in Engl Jahb, xvi, 193 (iu .mrr)-,
Orch. Gen. and Sp. i, 405 (in part, and excl. var, arieting); King & an]irll ‘i;
Apn, R, Bot. Gard. Calc. viii, 310 (in part, and excl. t. 406). Collett FI, Siml g5()1
H, Gerardiana Wall. Cat. 7031, Orchis pectnata Smith Exot. Bot. ii, 77, t. 99, . .

Chamba district of the Punjab Himalaya at about 4,000 feet, Lsce No. 1815:
Simla Hills, Lady Dalhousie, T. Ihomson, Collett, etc.; Mussoorie Hills 5,000 to 7,00(;
feet, Duthie Nos. 527, 21753, Mackinnon; Lansdowne in British Garhwél 4,000 to 5,000
feet, Roberis; Kumaon between 5,000 and 7,000 feet, Strackey & Winterbottom
No. 45, Colonel Davidson, Duthis Nos. 3409, 24056. Flowers during July and August.
It extends eastwards to Nepal.

This is rather a rave species, as compared with H. ensifolia. Both theee species turn black
when dried, and are then sometimes rather difficult to distinguish, but when fresh they should not
be confounded.

PraTe 130. Habenaria pectinata Don. Portion of plant,—of nafural size. Fig, 1, front
view of single flower; 2, side view of ditio, with the sepals and petals removed; 3, front
view of column; 4, anther (spread out), showing the stigmatic and rostellar processes; 5,
pollinia;—all enlarged.

5. Hasenaria ensiroLia Lindl. in Wall, Cat, 7030,

Tubers elongate. Stem 6 to 7'5 dm. high, robust, leafy, lower portion bearing
several long acute tubular sheaths. Leaves distributed chiefly towsrds the upper portion
of the stem, 75 to 15 cm. long, oblong to linear-lanceolate, acuminate, amplexicaul at
the base, strongly 3-nerved, diminishing in size upwards. Raceme 1 to 2 dm. long.
Flowers green, 3'1 to 38 cm. across; floral bracts leaflike, linear-lanceolate, acuminate,
much longer than the rather slender and straight ovaries. Sepals unequal, erect, their
tips recurved; dorsal lanceolate; the lateral pair rather wider, subfalcate and acute.
Peials forming a hood with the dorsal sepal, narrowly and falcately oblong, obtuse or
acute, pale green, ciliolate on their outer margins, ZLip a little longer than the sepals,
.Jobed pale green; margins of side lobes deeply pectinate; midlobe rather shorter
linear; spur laterally compressed, dilated towards the apex, about as long as the ovary:
sigmoid or geniculate.  Anther-cells divergent, elongate., Polliniu parrowly elliptic,
grooved, their caudicles as long as themselves, slender and curved; glands minute,
discoid.  Stigmatic processes linear, elongate, divergent. Capsule nearly sessile, fusi-
form, thickly ribbed. Lindl. Gen. & Sp. Orch. 321; Collett Fl. Siml. 504, fig. 165 ;

Axx. Lov. Bor. Garp,, Carc, VoL 1X,
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Rolfe in Journ, Linn. Soc. xxxvi (1903), 58. Habenaria pectinala Hook, f, F1, Br, Ind,
vi, 137 (in part and not of Don); Krnzl. in Engl. Bot. Jahrb. xvi, 193 (in part);
Orch. Gen. and Sp. 405 (in part and excl. var. arielina); King & Pantling in Ann.
R. Bot. Gard. Cale. viii, 310 (in part), t. 406, '

Near Dalhousie, Dr. Clark; Simla Hills from 6,000 to 8,000 feet, Stolicela,
Lady Dalhousie, Gamble, Collett; Bashahr at 7,000 feet, Lace No. 1036; Mussoorie
range between 6,000 and 7,000 feet, Mackinnon, Duthie Nos. 21764, 22986, 22993,
24167 ; Garhwil between 5,000 and 6,000 feet, Duthie No. 527; Lansdowne in Brit.
Garhwal, Roberts; Kumaon between 5,000 und 6,000 feet, Strackey & Winterbotiom
No. 46, Colonel Davidson, Duithie No. 3409. Flowers during July and August, It is
found also in Sikkim, and on the Khasia Hills.

This is taller and altogether a muoh more robust plant than H. pectinata, end it is also much
moro sbundant.

6. HABENARIA ARIETINA Hook. f, Fl. Br, Ind. vi. 138,

Habit and general appearance of H. ensifolia, but leaves much broader, Raceme 125
to 2 dm. long., Flowers green. Sepals narrowly oblong-elliptic; the lateral pair sub-falcate,
with ciliolate margins. Pefals erect and adpressed to the dorsal sepal, gibbous at the
base externally, bluntly acuminate, puberulous. Lip as in H. ensifolia, but the side lobes
with fewer teeth; spur laterally compressed, much longer than the ovary. Anther retuse
and mucronate at the apex, their tubes long and upright as in H. tnlermedia, Stigmas
large, linear-lanceolate, spreading, green, their margins ciliolate. Hook. f. in Ann. R.
Bot. Gard. Cale. v 64, t. 97. IH. pectinata Lindl. (not of Wallich); Gen. and Sp, Orch.
311; Wall. Cat. 7029B (in part) and C.; H. pectinata var. arietiva Krnzl, Orch. Gen. and
Sp. 1, 405.

Eastern Kumaon, Duthie's collector No. 24055. Flowers during July and August.
1t extends eastwards to Nepal, Sikkim and the Khasia Hills,

This speoies has a muoh greater resemblance gemerally to H. ensifoliz than it has to H. pectinata;
and, as it also turns black when dried, the diffioulty in distinguishing them in that condition is
increased. The long upright anther-tubes as well as the pollinia and glands are very similar to
those of H. intermedia, to which it is evidently closely allied. The Simla locality given in the
Flora of Brit. India for this species refers to the specimens of H. ensifolia collected by Lady Dalhousie.
H. arietina is therefore not at present kmown to occur westward of Kumaon.

7. Hasenaria INTERMEDIA Don Prod. Fl, Nep. 24.

Stem 2 to 5 dm,, terete; sheaths at the base two or three, upper sub-foliaceous. Leaves
scattered, 8 to 18 cm. long and 2 to 6 cm. broad, ovate-oblong, acuminate, rounded or
cordate at the base; nerves 5—7, impressed above, strongly prominent beneath. Racemss
2—6-flowered ; floral bracts leaf-like, broadly lanceolate acuminate, equalling or exceeding
the ovary. Flowers about 5 cm. across. Sepals persistent and enlarging after flowering:
dorsal 25 cm, long, ovate-lanceolate, acute, recurved at the apex, the inmer surface
almost white; lateral sepals spreading, falcately lanceolate, acuminate, 5 to 7-nerved,
tips reflexed. Pelals pure white, overlapping at their apices, as long as the dorssl
sepal and tightly pressed against it, dimidiate-faicate, obtuse, margins minutely ciliolute.
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Lip 3-lobed, longer than the sepals, green except the longer white claw, papillose
towards the base; side lobes deeply pectinate, midlobo linear, 3 to 5 cm. long.,  Spur
stout, 6'5 cm. long, exceeding the ovary, tapering towards the apex, more or less
curved. Anther-cells with very long erect filiform tubes; polliniz 6 mm. long, elongate,
often bipartite, with slender caudicles as long as the pollinia and nioute glands at the
base, Stigmatic processes 1'5 em. long, slender, incurved, white, with spreading green
tips, minutely papillose. Rosfellum adnate to the face of the column between the anther,
cells. Capsule pedicelled, 3 to 5 cm. long, fusiform, besked. Lindl. Gen, and Sp.
Oreh. 322; Wall. Cat. 7030; Reichb. f. in Gard. Chron. (1879), 136; Hook. f. Fl. Br.
Ind. vi, 138; Krnzl. in Eng. Bot. Jahrb., xvi, 161; Orch. Gen. and Sp. i, 403;
Collett F1. Siml., 502, fig. 164; Rolfe in Journ. Linn. Soc. xxxvi (1903), 59.

Abundant from Kashmir to Kumaon at elevations between 5,000 and 7,000 feet,
flowering in August. It extends eastwards to Nepal and the Khasia Hills, but there is
no record of its occurrence in Sikkim.

Prate 131. Habenaria intermedia, Don, A plant,—of nafural size. Fig. 1, side view
of single flower; 2, onme of the petals; 3, side view of column showing the erect
filiform anther-tubes and the long incurved stigmatic processes; 4, pollinia;—all enlarged,

8. Hapenaria LoNgIFoLIA Ham, in Lindl. Gen. and Sp. Orch. 324.

Stem slender, leafy, 25 to 4'5 dm. long. Leages 7 to 12 cm., scattered, erect, linear,
acuminate, diminishing in size upwards. Spike 5 to 7 cm., many-and laxly flowered;
floral bract linear, acuwinate, longer than the slender beaked ovary. Owvary 13 to
2 cm., curved. Flowers white. Sepals minute, the lateral pair 5 mm. long, oblong—
anceolate, 3-nerved, a little larger than the dorsal, Pefals gibbously ovate, as long
as the dorsal sepal, 3-nerved, Lip flabelliform, 1'3 to 1'5 c¢m. broad, twice or thrice
as long as the lateral sepals; midlobe linear, shorter than the side lobes; side lobes
semi-circular, quite entire; spur slender, twice as long as the ovary, green. Anther
beaked, cells parallel, tubes incurved. Stigmatic processes short, clavate, incurved towards
the mouth of the spur, Rostellun long, erect, subulate. Hook. f. FlL. Br. Ind. vi,
141; Krnzl. in Engl. Bot. Jahrb. xvi, 202; Orch. Gen. and Sp. i, 420, Gymnadenia
longifolia Lindl. in Wall, Cat. T060. Habenaria trapezoidea Falc. MSS.

Mohand Pass on the Siwalik range, Royle; near Mussoorie, JFalconer. Found
also by Buchanan-Hamilton at Nathpur in Nepal. I have seen mno living specimens.
The flowers are usually larger than those of H. plantagines, but it may be easily
distinguished from the latter by its very parrow leaves.

9, HapeNARIA PLANTAGINEA Lindl. Gen. and Sp. Orch. 323.

Tubers ellipsoid, about 3 cm.long, Leaves sbout three or four, radical, horiznntal,
7'5 to 15 cm, long, narrowly oblong, acute or obtuse, membranous. Scape slender,
2 to 4 dm. high, besring many lanceolate acuminate bracts, the lowest often large
and leaflike. Spike 5 to 15 cm. long, laxly flowered. Flowers sub-secund, white ;
floral bract lanceolate, acuminate or seteceous, half as long as the curved beaked ovary,
Sepals sub-equal, about 7 wm. long, strongly 3-nerved, white tinged with green; dorsal
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erect, ovate-oblong, the lateral pair falcately oblong, spreading. Petals linear-lanceolate,
sdpressed to and forming a hood with the dorsal sepal. Lip flabelliform, clawed, twice
ae long as the lateral sepals, puberulous; side lobes semi-ovate, entire or toothed,
often overlapping at their apices; midlobe a little shorter, linear-oblong, deflexed;
spur equalling the ovary, slender. Antker broad, cells divergent; tubes short, upcurved ;
pollinia globose to ellipsoid; caudicles curved, linear-cuneate, glands falcately ovate-
acuminate, combined when young. Stigmatic processes large, fleshy, oblong; rostelium
triangular, broad. Staminodes prominent, Capsule fusiform, curved, its beak short and
slender. Wight Ie. 1710; Hook. f. FIl. Br. Ind. vi, 141; Krnzl. in Engl. Bot. Jahrb.
xvi, 197; Orch, Gen. and Sp. i, 413. Gymnadenia platyphylla Lindl, Wall. Cat.
7063. Orchis platypkylios Roxb. Fl. Ind. iii, 609. O, fenuis Herb, Rottl.

Dehra Dun, Falconer (Kew Distrib. No, 1032), Duthie Nos. 7654, 24174, Muckinnon’s
collector (Duthie’s No. 25417); below Mussoorie, Dutkiz’s collecior No. 23002 ; Binsar in
Kumaon at 7,500 feet, Strachey & Winlerbottom No. 36; below Naini Tal, Colonel
Davidson, €. W. Hope. Flowers during September and October. It extends eastwards
to Sikkim and Chota Nagpur and southwards to Central and S. India and Ceylon.

Prare 132. Habenaria plantaginea -Lindl. A plant,—of natural size. Fig. 1, single
flower; 2, ditto, with the sepals removed; 3, column ovary and spur; 4, front view of
column; 5, pollinia; 6, ditto, taken from a bud and showing the connate glends;—all
enlarged.

10, Hapenaria TRIFLORA Don Prod., Fl. Nep. 25.

Stem 45 dm, high, leafy throughout, rather stout, terete, sheaths at the base
loose-fitting, ZLeaves 2'5 to 7-5 cm. long, ovate-lanceolate, acute, the upper narrower and
acuminate. Floral bracts leaflike, embracing the ovaries of the large erect flowers,
keeled on the back, membranous. Flowers 1 to 3, shortly pedicelled, 'white. Sepals
about 2 cw. long, suberect with recurved apices, strongly veined; dorsal ovate,
rounded ; lateral pair falcately lanceolate, Pefals very small, linear-subulate, l-nerved.
Lip flabelliform, about 3 e¢m. long. 3-partite to about the middle, gibbous at the
base; side lobes semi-oblong or hatchet-shaped, the margins crenulate; midlobe a little
shorter, linear; spur slender, straight, as long as the ovary, flattened near the tip.
Anther very broad, quadrate, truuncate, cells marginal; tubes short, free; pollinia
semi-ovate ; caudicles a little longer, curved, dilated above, glands minute. Stammnodes
triangular, spreading. Sfigmas inconspicuous. Rostellum broad. Hook. f. FL. Br. Ind. vi,
142. Platanthera candide Lindl. in Wall. Cat. 7035; Gen. and Sp. Orch, 295; Krnzl.
Orch. Gen. and Sp. i, 610.

Jaunsar, in the Tonse and Mautar Vulleys, 4,000 to 5,000 feet, Osmaston (Duthie’s
No. 23102); near Tehri in Garhwal, Mackinnon's collector (Duthie’s No. 25419); Kumaon
pear Loha-thal 5,000 feet, Strachey & Winterbottom No. 44; near Askot in E. Kumaon
4,000 to 5,000 feet, Duthie No. 5995. Flowers in August. It extends eastwards to
Nepal and Lower Bengal.

Prate 133. Habenaria triflora Don. A plant,—of natural size. Yig. 1, single flower;
2, ditto, with sepals removed; 3, lip; 4, front view of column, with petals attached; 9,
pollivia ;—all enlarged.
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11, Hasenaria commeriNiroLia Wall. in Liodl. Gen. and Sp. Orch. 325,

Whole plant 6 to 9 dm. high, ZTubers ellipsoid or cylindrical. Lower portion of
stem bearing a few loose sheaths. Leaves scattered, § to 15 cm. long snd 2 to 3 cm.
in breadth, oblong or oblong-lanceolate, sub-coriaceous, acute and often sub-spinescent
at the apex, margins white. Bracts between the leaves and the spike linear-lanceolate,
acuminete, ciliolate. Spikz 1 to 2 dm. long, many- and laxly-flowered; floral bracts
erect, nearly equalling in length the long beaked ovary, scaherulous on both surfaces and
ciliclate along the edges. Flowers 14 to 2 cm. in diam., white, inodorous, Sepais
scaberulous; dorsal small, saccate, with a short recurved beak; lateral pair much shorter,
hatchet-shaped, besked, with the veins deeply looped or arched. Petals unequally oblong,
smaller than the lateral sepals. Lip divided into three long slender filiform segments,
2'5 cm. from its base to the tip of the mid-segment; lateral segments 3 cm. long, curved
downwards; mid-segment channelied, longer than the lateral pair, spreading, scaberulous;
spur 6 to 7 cm. long, slender and curved downwards; its upper portion funnel-shaped
and nearly white, the apex clavate and green. Anather-cells elongate, distant, diverging at
the base; the tubes long and straight; polliniz smail, oval; caudicles very long, dilated
upwards, translucent, glands mivute. Staminodes seated on the long urms of the column
and curving round in front of the anther-tubes. Stigmatic processes large, clavate,
incurved ; rostellum triangular. Ovary including the long slender beak 3 cm. long. Griff,
Notul. iii, 372; Ic. Pl. As. t. 339; Hook. f. Fi. Br. Ind. vi, 143; Krnzl. in Engl. Bot.
Jahrb. xvi, 137; Orch. Gen. and Sp. i, 422. Platanthcra commelinifolia Lindl, in Wall,
Cat. 7037. Orchis commelinifolin Roxb, Fl. Ind. iii, 451; Grah. Cat. Bomb, PL 201.
0. stylosanthes Herb, Ham.

Kangre Valley, ZEdgeworth; near Simla; 6,000 feet, Collett; Siwalik range, Dulkiz's
collector No, 24166; Dehra Dun in open grassy spots, Duthie No. 2067 (1881,) Mackinnon
(Duthie’s No. 21751); Garhwal 3,000 to 5,000 feet, Faiconer, Duthie No, 521; Kumaon,
Wallich, Royle, Strachey & Winterboitom No. 43; Kaili Valley, Duthie's collectsr No.
240547 Flowers during August and September. It extends eastwards to Parasnath and
Upper Burma, and southwards to Central and S. India.

Prate 134. Habenaria commelinifolia Wall. A plant (upper and lower portions),—of
natural size. Fig. 1, side view of single flower; 2, ditto with the lateral sepals, the
petals and lip removed ; 3, front view of column; 4, pollinia;—all enlarged.

12. Hasenaria puBEscENs Lindl. Gen. and Sp. Orch. 322

Tubers elongate, stout, often divided, with a few thick and fleshy fibres from their
bases. Stem about 4 dm. long, clothed at the base with two or three tight-fitting
sheaths, pubescent. Leaves crowded towards the base of the stem, about 1 dm. long and
4 cm. broad, lanceolate, acuminate, tapering to their bases, 7 to 9-merved, nerves not
prominent; margins undulate, ciliolate. Raceme with u few empty leaf-like bracts at its
base, 1'3 dm. long, many-flowered, lax, pubescent; floral bracts shorter then the long-
beaked ovary, ovate, acuminate, ciliolate. Flowers small, Dorsal sepal 3-nerved, erect,
broadly ovate, a little shorter than the dimidiate ovate obtuse reflexed lateral ones.
Petals narrowly fulcate, longer than the dorsal sepal, and forming an arch with it. Ly
3-partite, longer than the sepals; segments linear, the lateral ones with filiform tips; tha
midlobe about as long as the lateral omes, blunt, keeled beneath. Spur about as long as
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the ovary, slender, curved. Anther-fubes long, flexuous; pollinia ovate, obliquely attached
to the long slender flexuous caudicles; dises small, flat, Staminodes large and prom-
inent. Stigmatic prozesses globose. Capsule with a long slender beak, curved, ridges
thick and prominent, Hook. f. Fl. Br, Ind. vi, 14}; Krantzlin in Engler's Bot. Jahrb,
xvi, 202; Orch. Gen. and Sp. i, 421.

Dehra Dun, Mackinnon (Duthie’s No. 21765); Garhwil and Kumaon, up to 5,500
feet, Royle, Falconcr, Duthie, Mackinnon, etc,

Prate 135. Habenaria pubescens Lindl. A plant,—of natural size. Fig. 1, a single
flower; 2, back view of ditto; 3, front view of column, showing the base of the lip, the
stigmas, the staminodes and the glands of tne pollinia; 4, pollinia;—ai} enlarged.

13. Hapenaria FurciFERa Lindl. Gen. and Sp. Orch. 319.

Whole plant 2:5 to 45 dm. high. Stem sheathed at the base; leafy below the
middle, bracteate above, Leaves 6'5 to 11'5 cm. long, elliptic, acute or acuminate,
slightly narrowed to the sheathing base. Bracts on the upper portion of the stem
lanceolate, acuminate, diminishing in size upwards. Raceme 12:5 to 17°5 cm. long,
many- but laxly-flowered. Flowers about 13 mm, across from base to apex, green; foral
bract linear-lanceolate, acuminate, about equalling the ovary. Sepals unequal, the dorsal
ovate-oblong, obtuse, concave; the lateral pair rather shorter, broadly and faleately
lanceolate, acute or acuminate, spreading, Pefals as long as the dorsal sepal, and
with it forming a hood over the column, oblong, retuse. Lip longer than the sepals,
trifurcate to the base; the lateral segments filiform, diverging, curved, longer than the
stouter blunt middle one. Spur slender, longer than the ovary, laterally compressed,
curved at the apex. Anther-cells contiguous, diverging at their bases, their tubes rather
short; pollinia falcately ovoid, their caudicles slender, slightly curved, attached to
narrowly oblong glands. Slaminodes rather large and broadly oblong. Stigmatic processes
shoit. Capsule fusiform, decurved, shortly beaked and with thick ribs, Hook. f. ¥1,
Br. Ind. vi, 149; Krnzl, in Engl. Bot. Jahrb. xvi, 161; Orch. Gen. and Sp. i, 356;
King & Pantling in Ann, R. Bot. Gard. Cale. viii, 313, t. 410. II kamigera Gnff,
in Cale. Journ, Net. Hist, iv, 380, t. 20. H. lenuicornis Wall. MSS.

Dehra Dun, Mackinnon, Duthie Nos. 2314, 2323, 21754, Gamble No, 23178,
Siwalik range, Putlic's collector No. 24168 ; Mussoorie hills 4,000 to 6,000 feet, Royle,
Edgeworth, Mackinnon, Duthie Nos. 21754, 22992. Flowers during August. It extends
castwards to Bengal, Sikkim, Bhutan and Upper Burma.

14. HaBeNarIA MARGINATA Colebr. in Hook. FIl. Exot. t. 136.

Subscapigerous. Tubers small, narrow, cylindric. Leaves few, subradical, sessile,
2 to 12'5 cm. long, oblong or linear-oblung, obtuse, margins pale yellow. Scape 1 to 15
dm. long; sheaths ereci, lanceolate. Spike 5 to 15 cm. long, many-flowered; fural bract
nearly equalling the ovaries, with pale ciliolate margins. Flowers 1'5 em. in diam.,
greenish-yellow. Dorsal sepal erect, broadly ovate; lateral falcately oblong-laaceolate
spreading or deflexed, 3—5-nerved. Petals ialcately oblong, erect, forming a hood with
the dorsal sepal, 2-nerved. Lip longer than the sepals, 3-partite; lateral segments
narrowed and with filiform poinis, mid-segments shorter and broader, with the margins
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reflexed. Spur about as long as the curved ovary, laterally compressed at the apex.
Anther-clels distant; tubes funnel-shaped, short, spreading. Pollinisa with short geniculate
chudicles, glands rather large, triangular, flattened. Staminodes elongated, Stigmatic
processes long, adnate to the base of the column for two-thirds of their length. Cupsule
14 em., fusiform, turgid, curved. Lindl, Gen. and Sp. Orch. 320; Dalz. & Gibs,
Bomb. Fl. 268; Griff. Notul. iii, 371; Ic. Pl. As, t. 341; Cale. Journ. Nat. Hist.
iy, 382; Hook. f. Fl. Br. Ind. vi, 150; Krintzlin in Engler's Bot. Jabhrb, 164; Orch.
Gen. and Sp. i, 360; Collett Fl. Siml, 504, Platanthera marginata Lindl. in Wall. Cat.
7038. Habenaria promensis Wall, Cat, 7033; Lindl. Gen. and Sp. Orch. 320, Orchis
mysorensis and clavale Herb. Heyne,

Simla, 6,000 feet, Collet¢; Siwalik range and Dehra Dun, Duthic’s collector
No. 24172; Garhwél and Kumaon up to 11,000 feet, Falconer, Strachey &
Winlerboltom No. 38, Duthie, Mackinnon, etc., flowering in August. It extends westwards
to Simla, Chpmba and Kashmir, and eastwards to Bengal, and grows as a weed
in the Calcutta Botanic Garden; it is also found in Burma and in Western and
Southern India.

Prare 136. Habenaria warginata Colkbr. A plant,—of natural size. Fig. 1, side
view of single flower; 2, front view of ditto with the sepals removed; 3, lip seen
from below; 4, side view of column with spur and ovary; 5, pollinia;—-all enlarged.

15, Hasevaria pirAYLLA Dalz. in Hook. Journ. Bot. ii (1850), 262,

Tubers small, elongate or globose. Leaves radical, usuelly two, 2'5 to 5 cm. in
diam., orbicular, cordate, margined, rather fleshy. Scape 1 to 2'5 dm., slender, many-
flowered, the peduncle with distant sheathing lanceolate acuminate bracts; floral bract,
much shorter than the slender curved ovaries. Flowers distant, spreading, white,
tinged with green. Sepals subequal; dorsal erect, 5 mm. long, ovate, concave, acute;
lateral pair deflezed, obliquely ovate, acuminate, 3-nerved. Pefals linesr, white,
as long as, and forming a hood with, the dorsal sepal. Lip much longer than
the sepals, 3-partite, segments filiform, the lateral pair spreading and spirally
twisted - at the tips, mid-segment shorter, deflexed; spur 8 mm. long, shorter
than the ovary, inflated towards its acute apex. Anther broad., its cells distant, tubt'as
very short; poulinia dimidiate-ovate, obliquely attached to.caudxcles, equel 'to ?hem m
length; glands small, subglobose; siaminodes large, petaloid, sub-patent, with incurved
tips, Stigmatic processes elongate, clavate, adnate to the mouth of ttfe sgur. Rostellu.m
obscure. Dalz. & Gibs, Bomb. Fl. 268; Hook. f. Fl. Br. Ind. Vi, 151; K‘rnzl. in
Engl. Bot. Jahrb. xzvi, 154; Orch. Gen. and Sp. i, 346, H. Jerdomana,. Wl‘ght l.c.
1715. H. Sutleri Reichb, f. in Linnmze xxv, 220. Plafonthera canarensis Lindl. in
Pl. Hohen, exsice. No, 142, Liparis diphyllos Nimmo in Grah. Cat. Bomb. Pl 252.

Dehra Dun, Mackinnon (Duthie’s No. 25411); Garhwal, Falconer. Flowers during
August. It is found also in KEastern Bengal and Chota Nagpur, and from the

Konkan to Malabar, ' . .

’ Prate 137. Habenaria diphylla Dalz. A plant,—of natural size. Fig, l,. single

flower; 2, ditto, with sepals, petals and portion of lip removed; 3, front view of
)

column;—all enlarged,

Axy. Rov. Bor. Garp,, Oarc, Vor. IX
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113 16. HapeNaria ArrcEisoNr Reichb. f, in Trams. Linn. Soe. Ser. 2, Bot. iii,

Tubers about 2 cm. long, rather narrow, often divided at the ends. Leaves two,
near the base of the tall scape, subopposite, 4—6 em. long and about ns wide, sub-
orbicular, with cordate sheathing bases, cuspidate at the apex, mot margined, thick,
dark green above and with pale-coloured blotches, uniformly paler beeath. Spike 5—8
cm. long ; bracls of peduncle small, lanceolate, acuminate; floral bracts shorter than the
ovary, lanceolate, acuminate. Flowers crowded, subsecund, erect, 8 mni, in diam., yellow-
ish-green.  Sepals and pefals about equal in length; dorsal sepal erect, concave,
ovate, obtuse, 3-merved; the lateral ones reflexed, obliquely lanceolate, acute. Petals
erect, falcately ovate-lanceolate, l-nerved, auricled at the base in front. ZLip a
little longer than the sepals, 3-partite above the base; segments filiform, the two
Jateral omes spreading and recurved, marrower than the deflexed mid-segment. Spur
variable in length, but always much shorter than the ovary. Anther broad, cells
nearly parallel; tubes very short, incurved. Polliniz obovate, caudicles very short,
glands emall. Stigmatic processes thick and prominent. ZRoslellum minute. Ovary {fusi-
form, curved. Hook. f. Fl, Br. Ind. vi, 152; Boiss. Fl. Or. Suppl. 370; Krintzlin
in Engler's Bot. Jahrb, xvi, 154; Orch. Gen. and Sp. i, 345. H. brackyphylla Aitch.
& Hemsl. in Journ, Linn. Soc. xix, 118 (not of Kriintzlin).

Mussoorie range, between 6,000 and 7,000 feet, Mackinnon [Duthie’s Nos. 21752
and 22991 (8)]; Nag Tiba in Garhwdl, 9 to 10,000 feet, Duthie's collector No. 22991 (a);
Kumaon, 9 to 10,000 feet, Duthic; flowering during July and August. This species
extends westwards to Murree, Kashmir, the Kurram Valley, Afghanistan and Waziris-
tan, )

Var. Josephi Hook. f. FL Br. Ind. vi, 152. Much smaller than the type.
Leaves 25 to 35 cm, long, not cuspidate at the apex. Spike few-flowered. Ilowers
greenish. King & Pantling in Ann. R. Bot. Gard. Cale. viii, 311, t, 408.
H. Josephs, Reichb. f. in Trans. Linn. Soc. le. 114.

Northern Kumaon in the Kali Valley 9 to 11,000 feet, Duthie Nos. 3419, 6002,
flowering during July and August. Found also in W. Nepal in the Nampa Gadh up
to 12,000 feet Duthie No. 6002(¢), extending eastwards to Sikkim up to eievations
between 12 and 14,000 feet.

Prate 138. Habenaria Aitchisoni Reickd. f. A plant,—of natural size. Fig, 1, front
view of flower; 2, side view of ditto; 3, colurn, showing the anther, staminodes, rostel-
lum and stigmatic processes; 4, pollinia ;—all enlarged.

17. Hapenaria steNantHA Hook. f. FlL. Br. Ind. vi, 153,

Height of plant 3 to 6 dm., with no tuber, the roots thick and fleshy. Stem
stout, sheathed at the base. Leaves three or more, 1 to 225 dm. long, the lower
ones larger, obovate to oblong-lanceolate, acute or subacute; upper part of stem
bearing lanceolate acuminate bracts 1 to 2 cm. long. Spike 125 to 225 dm.
long, laxly many-flowered, Flowers 1'6 to 2 cm. across, green; floral bract linear-
lanceolate, equalling or shorter than the shortly stalked ovary. Sepals unequal,
3 nerved; the dorsal erect, concave, broadly ovate, blunt; lateral pair smaller
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reflexed ovate-ellintic, subacute. Pefals longer than the dorsal sepal, erect, linear,
blunt, 1-nerved. Lip longer than the sepals, lanceolate, blunt, entire, 3-nerved ; spur
spreading, slender, cylindric, longer than the slender beakless ovary, dilated towards
the apex and slightly curved. Anther-cells diverging at the base, tubes none ; pollinia
broadly elliptic-clavate, faintly grooved, the caudicles rather short; glands large,
elongato, placed on either side of the entrance to the spur and reaching to the stigma.
Stigmas conjoined into a small transversely oblong body situated on the upper margin of
the entrance to the spur.  Capsule 10 to 11 mm, long. King & Pantling in Ann. R.,
Bot. Gard. Cale. viii, 314, t. 412.

Sosa forest in E. Kumaon between 9,000 and 10,000 feot, Duthis No. 3405,
Flowers during July and August. Found also in Sikkim, and at Chumbi in Tibet.

This species bears & oloso general resemblance to H. lafilabris, but the column is quite
different, the etigma being eingle and transverse; the polliniar glands are also very differently
shaped.

18. Hasenaria URcEoLATA Clarke in Journ. Linn. Soc. xxv. 73, t. 30.

Whole plant 5 to 15 cm. high. Tubers narrow, elongate. Stem slender, eurved,
with a single sheath at the base. Leaf usually solitary, from below the middle of the
stem, 5 to 10 cm. long, narrowly elliptic-oblong, obtuse or subacute, tapering to the
long narrow tubular sheath, Peduncle with several distant bracts, the lowermost often
leaflike. [Raceme 16 to 5 cm. long, decurved, rather laxly flowered, secund. Florwers
8 mm. long, longer than the ovaries, narrowly campanulate, white; floral bract longer thea
the shortly stalked tumid ovary. Sepals erect, nearly equal, dorsal not connivent with
the petals, elliptic, blunt, lateral pair oblong, subacute. Pefals as long as the sepals, free,
folcately oblong, blunt, tapering slightly to the base. Lip about as long as the sepals
and petals, decurved beyond the middle, oblong, slightly concave, tapering and becoming
thicker towards the apex, minutely hispid near the base; spur shorter than the sepals,
inflated above the constricted meck. Anther-cells elongate, approzimate but not touching,
parallel; pollinia ellipsoid, composed of large granules; glands about as long as the short
caudicles, acute at one end. Staminodes filiform, parallel to the onther-cells and
exceeding them in length, their apices free. Stigmas conjoined, large, occupying the
whole of the anterior surface of the column below the glands of the pollinia. Hook. f.
Fl. Br. Ind. vi, 165; King & Pantling in Ann. R. Bot. Gard. Cale. viii, 316, t.
415, Diphylas urceolata Hook. f. Ic. Pl, 1885; Krnzl. Orch, Gen. and Sp. i, 599.

Northern Kumaon in the district of Byans 11,000 to 12,000 feet, Jutkie No. 6003,
Flowers during August. Found also in Sikkim and on the frontiers of Nepal and
Tibet.

19. Hasenaeia Epceworran Hook, f. ex Collett Fl. Siml. 504, fig. 166.

Height of plant 3 to 75 dm. ZTubers oblong or sub-globose, Stom rather stout,
leafy, its base clothed with a fow short loose sheaths, of which the upper one is usually
sub-folinceous. Leaves 3'7 to 10 cm. long, the upper ones diminishing in size, ovate or
oblong-lanceolate, acute or acuminate, usually rather fleshy, the main nerves prominent
beneath. Spike 7°5 to 25 cm, long, many-flowered, rachis stout, Flowers rather crowded,

AxN. Rov. Bor. Garb., Carc, VoL, IX,
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9 to 125 mm. across, deflexed in bud; floral bracts lanceolate, acuminate; the lower ones
longer and the upper shorter than the curved beaked ovary. Sepals green, pubescent,
their edges minutely ciliolate; the dorsal erect, broadly ovate or sub-orbicular, concave;
the lateral pair larger, deflexed, obliquely ovate, obtuse. Pefals erect, yellow, thick,
obliquely triangular from a broad base, their apices curving inwards and forming a hood
with the dorsal sepal, turning black when dried. Lip yellow, longer than the lateral
sepals; anterior portion thick and strap-shaped, deflexed abruptly from the end of the
wider chanvelled claw; spur much longer than the ovary, curving upwards, yellowish.
green. Anther-cells distant, parallel; pollinia obliquely pyriform, bipartite ; caudicles short,
curved, each attached to a small bipartite gland. Staminodes elongate, Stigmatic
processes  oblong, nearly parallel, situated Lelow the opening to the spur; rostellum
triangular. H. latilabrés Hook, f. Fl. Br. Ind. vi, 133 (in part). Plalanthera
acuminaste Lindl. in Wall. Cat. 7040; Gen. and Sp. Orch. 289.

Throughout the Western Himalaya from Hazira to Kumaon at elevations beiween
6,000 and 10,000 feet. It is the most abundaunt terrestrial crchid on the Simla and
Mussoorie ranges, and is very often found in company with Safyrium nepalense on
oper hillsides. 1t commences to flower duriog July, but always a little later than
H., latilabris,

The upturned position of the spur in /. Edgeworthii may be explained by the fast that the
flowers, when in bud, are deflexed, and the epurs are then directed upwards. The flowers, as they
begin to open, ourve up end become eub-erect, but by this time the elongated spurs heve not
sufficient space in the crowded raceme in which to slter their position.

Prate 139, Halenaria Edgeworthii Hook, f. A plant,—of natural size, Tig. 1, side
view of flower; 2, front view of ditto, with the lateral sepals removed; 3, side view
of flower, the sepals and petals removed; 4, pollinia;—all enlarged.

20. Habewaria ramiLasris Hook. f. Fl. Br. Ind. vi 153 (in part).

Tubers fusiform. Stem 2 to 45 dm., with a few loose sheaths near the base,
of which the upper ones are often sub-foliaceous. Leaves scattered, three to five, 5
to 10 cm. long, elliptic-oblong, acute or acuminate, tapering into the broad sheaths;
bracts below the raceme about 25 cm. long, lanceolate, acuminate, Spike 7°5 to 13
cm., laxly flowered. Flowers 12 to 14 mm. long (from the base to the tip of the
dorsal sepal’, the sepals dark green and the petals and lip yellowish-green; floral
bract lanceolate, acuminate, those of the lower flowers longer than the curved beaked
ovary, of the upper flowers shorter. Sepals unequal, their edges ciliolate; dorsal
erect, 4 mm. long, broadly ovate or sub-orbicular, concave; the lateral pair reflexed,
5 mm. long, obliquely ovate, obtuse. Pefals slightly longer than the lateral sepals,
spreading, lanceolate or linear from a broad triangular base, gibbous on their outer
edges near the base. Lip rather longer than the petals, deflexed from the apex of
the short broad claw, sub-terete or linear-oblong with reflexed edges, tapering slightly
to the apex; spur about 15 mm. long, slender, curved but not upturned as in H,
Edgeworihsi, cylindric or compressed and with the apex often bifid or trifid. Column
short. Anther-cells parallel, distant, each with & rounded rugulose staminode on its
outer side near the base; tubes short, curved forwards; pollinisz obliquely pyriform,
almost bipartite, tapering into the short stout caudicles; glands small, elliptic. Stigmas
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two, oblong, blunt, separated by the entrance into the spur. Hook. f. in Anm, R.
Bot. Gard. Cale. v, €6, t. 100, King & Pantling in Ann. R. Bot, Gard. (alec. viii,
321, t. 423; Krnzl, Orch. Gen. and Sp. i, 442. Plalanthera latilabris Lindl. Gen
and Sp. Orch. 289. P, Orchidis Wall. Cat. 703983,

" Not uncommon on the Western Himalaya from Dalhousie to Kumaon at elevationa
between 5,000 and 9,000 feet; specimens bhave, however, been gathered by Mr, C. W.
Hope as low down as Dehra Dun. It becomes more abundant eastwards, but in no
portion of the area is it as plentiful as H. Edgeworthii, which extends as far west as
Hazara. H. latilabris is more of a shade-loving plant, and is very often found as an
epiphyte on the trunks of trees, Flowers during July and August. It extends eustwards
to Nepal, Sikkim and E. Tibet.

In the living state this species can bo easily distinguished from H. Edgeworthii by the nearly
uniform greenish tint of its flowers, the spreading petals and by the shorter and much more slender
spur, which is usually not curved upwards.

Prate 140. Habenaria latilabris Hook f. A plant,—of nafural size. Fig. 1, side view
of single flower; 2, front view of ditto, with the lateral sepals removed; 3, side viow of
flower with the sepals and petals removed; 4, pollinia;—all enlarged.

21. Hapenaria pExsa Wall. in Lindl. Gen, and Sp. 326,

Tubers oblong, Stem stout, 3 to 75 dm., with a few loose blunt sheaths at its base,
Leaves many, scattered, 6 to 10 cm. long, ovate or oblong, acuminate, tapering very
little to the long sheath, diminishing in size upwards. Spike 2 to 3'5 dm. long, many-
flowered, rachis stout, Flowsrs crowded, erect, 7 mm, across, green; floral bract longer
than the short curved slender-beaked ovary, lanceolate, acuminate, the edges ciliolate.
Sepals sub-equal, elliptic-oblong, obtuse, thick, cilivlate, 3-nerved; dorsal erect, concave ;
lateral pair narrower, reflexed. Pefals nearly as long as the sepals, obliquely elliptic-
oblong, obtuse, fleshy. Lip equalling the sepals, linear, obtuse, with a transverse callus
at its base close to the column; spur half as long as the ovary, clavate, pendulous,
compressed laterally. Column short, broad. Anther-cells distant, parallel, without tubes;
pollinia broadly elliptic, caudicles short; glands discoid, guarding the entrance to the spur.
Staminodes large, each consisting of two united elongate processes, the upper pair rugulose
and parallel to the sides of the anther-cells; lower pair smooth, their apices converging
inwards below the stigmas and almost meeting over the base of the lip. Stigmas two,
small, sub-orbicular, placed between the polliniar glands and the staminodﬁs‘. Hook,
f. FL Br. Ind. vi, 153; King & Pantling in Ann. R. Bot. Gard. Cale. viii, 319, t.
420; Krmzl. in Engl. Bot. Jahrb. xvi, 216; Orch. Gen. and Sp. i 4.43; Collett FI.
Siml, 504, Platanthera densa Lindl. in Wall. Cat. 7046, P. clavigera Lindl. Gen. and
Sp. Orch. 289.

Not uncommon on the Western Himalaya at elevations between 7,000 and 10,000
feet ; Dalliousie, Dr. Clark; Simla, Lady Dalhousie, Edgeworth, Gamble (No. 1390) etec.;
Garhwal, Falconer, Edgeworth, Royle, Mackinnon, Duthie Nos. 525, 24175, 22410, 22988 ;
Kumaon at Kalimundi 8,500, Strachey & Winterbottom; F. Kumaon, Blinkworth, Duthie
No. 3411, Duthic’s collector Nos. 24066, 24067, 24070, Flowers during July and August.
It extends eastwards to Nepal, Sikkim and Bhutan.
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22. Hapenaria arcuaTA Hook. f. FlL Br. Ind. vi, 155.

Stem very thick, leafy. Leaves 7'5 to 10 em., oblong-lauceolate, subacute, with
sheathing bases, upper lanceolate, or linear-lanceolate. Spike broad, many-flowered ; floral
bracts herbuceous, linear-lanceolate, the lower ones much longer than the slender curved
ovaries, Flowers large, white, Sepals 9 mm. long; dorsal cucullate, beaked ; lateral pair
larger, oblong, obtuse, 3-nerved, deflexed. Pefals small, linear, 1-nerved, membranous. Lip
twice as long as the sepals, auricled at the base, puberulous, margins reflaxed. Spur 5
to 6:3 cm. long, iccurved, acute. Aniker large, broad, cells divergent, tubes erect ; pollinia
with short stout caudicles; glands very large, ovate ; rostellum broad, flat, acute, Plalanthera
arcuata Lindl. Gen. and Sp. Orch, 289 ; Krnzl. Orch. Gen. and Sp. i, 638,

Mussoorie, Royle; Naini Tal, Colonel Davidson. The single specimen in the Kew
Herbarium representing this species is the Naim Tal one, and this was gathered in the
month of June.

24, Hamenaria viripis R. Br. in Ait. Hort. Kew. ed. 2, v, 132,

Tubers ovoid, often lobed. Stem 7-5 to 10 cm. high. Leares usually three or four
narrowly oblong, acute or obtuse, smaller upwards, many-nerved. ZFlowers 9 to 13 mm.
long. Spike lax; bracts green, exceeding the ovaries, oblong-lanceolate, scuminate.
Sepals and petals green striped with dark red. Sepals sub-connivent, ovate-oblong,
concave, obtuse and cucullate at their apices. Dorsal 7-nerved, the lateral pair obliquely
ovate. Pefals erect, linear-oblong, equalling the dorsal sepal. ZLip linear-oblong, pale
brown, widening towards the tridentate apex, the central tooth often very smell ; spur very
short, obtuse. Anther with an ewarginate apex, the cells diverging; polliniz broadly
ollipsoid, composed of large grains; caudicles short, attached to minute glands, each of
which is concealed in a pouch formed by the rostellum, as in the genus Orchis, Syme
in Engl. Bot. (ed. 8), ix 105, t. 1462; Hook. f. Student’s Fl. Brit. Islands 376.
Deristylus viridis Lindl. Syn. Brit. F1, ed. 2, 261; Gen. and Sp. Orch. 299; Rolfe irn
Yourn. Linn, Soc., xxxvi (1903), 54, Safyrium wviride Linn. Sp. Pl. 944, Orchis wviridis
Crantz Stirp. Austr., ed. 2, 491. Gymnadenia viridis A. Rich. in Mém. Mus, Par. iv 57.
Platanthera viridis Lindl. Syn, Brit. Fl., ed. i, 261; Reichb. ¥l. Germ. xiii, 129, t. 434,
Himantoglossum viride Reichb. Fl. Germ. Esxcurs. 120, Cuwloglossum viride Hartm., Handb
Skand. Fl., ed. 1, 329,

This interesting addition to the flora of British India was discovered in July 1901
at Nai Gund near the Kemri Pass in N. Kashmir, by Inayat Khén, formerly Head
Plant collector to the Botanical Department of N. India, No. 25387. It was previously
known from Northern Europe (including Britain), Siberia, Dehuria, Chinn and
N. America.

Prate 141, Ilabenaria viridis R. Br, A plant,—of natural size. Fig. I, side view
of single flower; 2, dorsal sepal; 3, front view of flower, with the sepals removed; 4,
side view of ditto, with sepals and petals removed ; 5, pollinia;—all cnlarged.

94, Hatenapa ra'uax King & Pantling in Ann. R. Bot, Gard. Cale. viii,, 325,
t. 428,
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Whole plant 1 to 3 dm, high. ZTubers small. Stem with two tublar bulunt sheaths at
the base. Leaf solitary, 3-5 to 15 cm. long, narrowly elliptic or lanceolate, acute or
acuminate, tepering slightly to the short sheath. Peduncle long, with a single linear.
lanceolate acuminate brect. Spike 35 to 10 c¢m. long, laxly or densely flowered ;
JSloral bract equalling or shorter than the slightly decurved ovary. Flowers small, green
Sepals about equal, oblong or ovate-lanceolate, the dorsal connivent with the petals to
form & hood; lateral pair erect, not connivent., Pefals ovate-oblong, obtuse, variable as
to size, Lip not much longer tban the sepals, flat, rather fleshy, hastately 3-lobed from
about the middle; side lobes oblong, obtuse, diverging; apical lobe longer than the side
lobes, oblong, obtuse, deflexed; spur saccate, much shorter than the sepals, 2-ribbed
inside. Column rather long. Anther-cells nem-ly'paralle], but diverging at the base,
without tubes. Pollinia obovoid or clavate; caudicles short, tapering to the small cordate
glands. Staminodes small, globular, attached about half-way up on the outer sides of the
anther-cells. Stigmas two, transversely oblong, touching by their ends and forming a
band below the anther-cells, Herminiun fellaz Lindl. in Wall. Cat. 7412 ; Hook. f. Ie.
Pl 2198; Fl. Br. Ind. vi, 129. Peristylus fallaz Lindl. Gen. and Sp. Orch. 298; Krnazl,
Orch. Gen. and Sp. 1, 512.

Near Mussoorie 6,000 to 7,000 feet, Duthiec No. 21770 ; Ndg Tiba in Garhwal 8,000
to 9,000 feet, Muckinnon, Duthie Nos. 21769, 22987; Gori Valley in Kumaon, Dutkic's
collector No. 24058. Flowers during July and August.

25, HapeNaria ErisaBeraz, Duthie in Journ. As, Soc. Beng. lxxi, part II, 44,

Height of plant 2 to 4'5 dm., glabrous. Zubers ovoid. Leaves 2 or 3, approximate
towards the base of the stem, with one or two loose sheaths below, and a few lanceo-
late and finely acuminate bracts above them, 6 to 12 cm. long and 1 to 2 cm. in breadth,
lanceolate, acuminate or the lowest one often obtuse, amplezicaul at the base, midrib
promioent beneath, Spite long, slender, many-flowered. Flowers small, sessile, rather
crowded, deflexed, green; floral bract lanceolate. acuminate, about half as long the
curved beaked ovary. Scpals and pefals erect, connivent; dorsal ovate, concave; the
lateral pair obliquely ovate, obtuse. Pefuls o little longer than the sepals, obliquely
ovate, obtuse. Lip longer than the sepals, 3-lobed to the middle, fleshy, the basal
portion trough-shaped; lateral lobes linear, spreading, their margins gibbous at the
base; midlobe oblong, obtuse, as long as the lateral pair but broader. Spur one-fifth
the length of the ovary, ovate or obovate. Anther-cells parallel; pollinia obovate, curved,
attached by a short caudicle to an oval gland. Stigmatic processes clavate. Staminodes
rather large. Cybele Falc. in Lindl. in Veg. Kingd. 193¢. C. alpina Fale. MSS.

Simla Hills between 9,000 and 10,000 feet, Edgeworth, Lady E. Babingfon-Smith;
Mussoorie Hills from 6,000 to 9,000 feet, Zdgeworth, Muckinnon, Duthie Nos. 217686,
22990; Jumna Valley in Garhwal, Dutkie No. 524; Pharkia at 11,000 feet, Edgeworth ;
Naini Tal at 7,000 feet, Strackey & Winterbotiom No. 32, Colonel Davidson; Rélam
Valley at 12,000 feet, Sfrachkey & Winterbotlom (named Herminium fallaz). Flowers
in August. It has been found also on the Eastern Himalaya at Chumbi, and in
E. Tibet.

This species is very similar at first sight to . fallar, with which it has often been confounded.
The leaves, however, are never solitary, the flowers are smaller, more crowded and they are deflexed;
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the ehape of the lip also is very different. I have named this plant after Lady Elisabeth Babington
Bmith, who kindly sent me specimens from near Simla in 1898,

Prate 142. Habenaria Elisabeth®e Duthic. A plant,—of natural size. F ig. 1, side
view of single flower; 2, front view of ditto (spread out), with the sepals removed; 3
side view of lip and spur; 4, pollinia;—all enlarged. ’

26, Hapenaria Lawi Hook. f. FL Br. Ind. vi, 162.

Tubers ellipsoid or globose. Slem 15 to 25 dm., slender, with a few short loose
sheaths below the leaves. Leaves 3 to 5, clustered above the middle of the stem, 7°5
to 10 cm. long, narrowly lanceolate or elliptic, acute, membranous. Spike 5 to 75 cm.
long, slender, narrow., Flowers very small, spreading, white; floral bract ovate-lanceolate
acuminate, longer than the ovary, membranous, Sepals and petals sub-equal, connivent,
obtuse. Dorsal sepal elliptic, the lateral sub-falcately linear-oblong., Petals fleshy. Lip
as long #s the sepals, broadly and obtusely 3-fid., its claw concave, and with a short
ciliate ridge at its base; spur small, globose. Anther-cells parallel, tubes none; pollinia
cbovate, the caudicles as long as the pollinia and attached to minute globular glands.
Staminodes large, petaloid, green tipped with white. Ovary slender, 6 inm. long, curved
forward at the apex. Peristylus Lawii Wight Ie. 1695; Dalz. & Gibs. Bomb. FI. 270;
Krnzl. Orch, Gen, and Sp. 510.

Debra-Dun, Mackinnon and Duthie’s collectors Nos. 21767, 22727, 23101; below
Landour (Herb. Calc.). Flowers during July and August. Found also on Parasnath
Hill in Behar at an elevation of 4,200 feet, and in the Chanda district of the Central
Provinces, extending southwards to the Konkan and Mysore.

Prate 143. Habenaria Lawii Hook f. A plant,—of nafural sizs, Fig. 1, side view
of single flower; 2, ditto with the sepals and petals removed; 3, column, with lip
attached; 4, lip, spread out; 5, anther and staminodes (the latter spread out); 6,
pollinia;—all enlarged.

27. HaBewarA GoopYEROIDES Don. Prod. Fl. Nep. 25.

Height of plant 8 to 6 dm, ZTwubers ellipsoid or oblong, hairy. Lower portion
of stem with many loose blunt sheaths. Leaves clustered above the middle of the
stem but not whorled, 5 to 10 cm. long, ovate or ovate-elliptic, acute, slightly
parrowed to the shortly sheathed base. Spike 1 to 2 dm., densely flowered, its
peduncle bearing a few lanceolate acuminate bracts. Flowers subsecund, 8 mm. in diam.
at the mouth, deflexed by reason of the curved apex of the ovary, white, sweet-
scented; floral bract narrowly lanceolate, acuminate, about as long as the slender
ovary. Sepals unequal, tinged with brown, the dorsel broadly ovate-lanceolate, concave,
conniving with the petals and forming a hood; lateral pair oblong, involute, apicu-
late. Pefals as long 88 the sepals, trapeziform, bluant. ILip longer than the petals,
broadly triangular ia general outline, the sides rounded, 3-lobed for one-third of its
length; side lobes linear-oblong, falcate, acute and diverging at the apex, slightly
longer than the broad blunt midlobe; upper surface with a small elongate depression
at the base and in front of the minute opening into the spur; spur nearly globular,
much sherter than the scpals. Column short and broad. Anther-cells parallel but not
contiguous, without tubes; pollinia pyriform, caudicles very short, the glands small
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and obovoid, Sfuminodes large, oblong, spreading outwsrds at right angles to the
anther. Stigmas two, large, lying beneath and parallel to the staminodes, spreading.
Hook. f. FL. Br. Ind. vi, 161 (in part); King & Pantling in Ann. R. Bot. Gard.
Cale. viil, 326, t. 430; Collett FlL Siml, 505. II. ornithoides Wall. MSS., Peristylus
grandis Blume Bijdr, 405, Ilerminium goodyeroides Lindl, in Wall. Cat. T066A (in part).

Below Deoban in Jaunsar at 7,600 feet, Osmasfon; Dehra Dun, Mackinnon;
Mussooric range up to 6,000 feet, Mackinnon, Duthie Nos, 2315, 21756; Bok Hill in
Garhwdl, Duthic's collector No. 24169; near Almora in Kumaon at 4,000 feet, Strachey
& Winterbottom No. 383, Duthic’s collector Nos., 24059, 24065. Flowers during

July and August. It extends eastwards to Nepal, Parasnath in Bengal, Sikkim, Assam,
the Khasia Hills and Manipur.

Var, afinis Lindl, Gen, and Sp. Orch., 300. DMuch smaller in all its parts
than the type; the lip is rather longer, gibbous at the lase, and with broader side
lobes. King & Pantling in Ann. R. Bot. Gard. Calc. viii, 827, t. 430 bis, .
afinis Don. Prod. 25. H. goodyeroides in Hook, f. Fl, Br. Ind. (in part). Z. saccu-
ate Wall. MSS. Peristylus goodyeroides Lindl. Gen. and Sp. Orch. 299; Royle Ill. Him.
Bot. t. 87, fig. 2; Rolfe in Jouwrn. Linn. Soe. xxxvi, 54 (in part).

In the Chamba State, Punjab Himalaya at 4,000 feet, Lace No, 1814; Mussoorie
range common between 6,000 and 7,000 feet, Mackinnon, Duthic Nos. 17826, 21737,
22729 ; Garhwdl, Royle, Kirg; British Garhwil at Lsnsdowne between 4,000 and
5,000 feet, Lolerts. Flowers during August. It extends eastwards to Nepal, Sikkim,
and to the Khasia and Naga. Hills.

28. Hapexaria coxstricra Wall. ex Hook. f. Fl. Br. Ind. vi, 161,

Tubers oblong, lairy, Stem stout, 5 to 7'5 dm, high, clothed at the base with
wide blunt sheaths. ZLeawes five or «ix, at the upper portion of the stemy, more or less
whorled, 75 to 17°5 cm. long, ovate-elliptic, acute or acwminate, much narrowed
towards the long sheaths; bracts on upper part of stem linear-lanceolate, acuminate.
Spike broadly cylindric, 2 to 4 dm. long, many- and densely-flowered. Flowers spread-
ing, white, sweet-scented, 1'9 to 23 om. across; floral bract erect, lanceolate, acu-
minate, about as long as the erect ovary. Sepals about equal, oblong, obtuse, ciliolate-
the dorsal conduplicate; the lateral pair spreading, their margins involute. Pefals
larger than the sepals, obliquely ovate-lanceolate, bluntly acuminate, somewhat gibhous
on the lower side, spreading upwards in front of the dorsal sepal, but not conniving
with it to form a hood. ZLip as long as the petals, oblong, 3-lobed to about the
middle ; lateral lobes linear, acuminate, somewhat diverging at their apices; midlobe
shorter, oblong, tapering to a blunt point. Column very short and Lroad.  Anther-cells
close together but not contiguous, without tubes; pollinia obovoid; the caudicles
short, tapering to the oblong-clliptic gland.  Staminodes oblong, obtuse. Sligmas tWP,
obovate-oblong,  spreading. King & Pantling in  Ann. R. Bot. Gard, Cale. i,
325, t. 429, Platanthera constricta Lindl. in. Wall, Cat. 7043, Hab. goodyeroides Lindl.
in Wall. Cat. 7066B. (not of Don), Herminium constrictum Lindl, in Bot. Reg. under

1449. Peristylus corstrictus Lindl. Gen. and Sp. Orch. 300; Krnzl. Oreh. Gen. and
Sp. I, 508. Orchis leucentha Herb, Ham.

Axy. Rov. Bot, Garn,, Cave,, Vor. IX.
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Dehra Dun in sil forest, Mackinnon; Siwalik range, Duthic’s colleclor No. 24176;
Sarju Valley in Kumaon, luthi’s collestor  No, 24060. Flowers during July and
August. Found also in Sikkim, on the Khasia Hills, Assam, Chittugong, and in Upper
and Lower Burma.

29. HaBeNariA cALEANDRA Benth. F1. Hongk. 363.

Tubers swall, globose or oblong. Séem 1'5 to 3 dm. high, slender, glabrous or
puberulous, usually tinged with purple, the lower portion bearing a few loose tubular
sheaths, Leaves 3 to 55 cm. long, oblong-lanceolate, blunt or sub-acute, narrowed to
the base and awuplexicaul, dark green above, and usually with a bright purple band
down the centre. Sptke 1 to 15 dw., many-flowered; floral bracts leaflike, much
longer than the flowers, diminishing upwards. Flowers about 12 mm. in diam., pale
purple. Scpals and  pefals ovate-lanceolate, acuminatc. Dorsal sepal erect, the lateral
pair spreading, sub-falcate. Pefals rather shorter than the sepals, conniving with the
dorsal one. Lip broad, cunciformly obovate or obcordate, often mucronate, shortly
clawed, sides erect, upper surface puberulous at the base; spur stout, about half as
long as the ovary. Anther-cells approximate; pollinic narrowly obovate, caudicles short,
tapering into the elongate flat glands. Staminodes distinct, curving forward and in front
of the anther-tubes. Owvary curved, the ribs brownish purple and puberulous. Hook.
S FL. Br. Ind.:vi, 163; Collett Fl. Siml. 506. Plutanilhera obvordate Lindl. in Wall.
Cat. 7050; Gen. and Sp. Orch. 290; Rolfe in Journ. Linn. Soe. xxxvi, 56,
I, galeandra Reichb. f. in Linnea xxv, 226. P, Championi Lindl. in Hook, Journ
Bot. vii, 38. Gymnadenin olcordata and galeandra Reichb, f. Ot. Bot. Hamb, 32, 33.
Orchis obeord:te Buch.-Ham. in Don Prod. 230. O. Susanne, Herb. Heyne,

Simla Hills, Sioliczka, Collett; Mussoorie range between 5,000 and 7,000 feet,
Vicary, Muckinnon, Duthie Nos, 2575, 21755, 22732; Garhwdl, Falconcr, Royle ; British
Garhwal near Lansdowne, Roberis; XKumaon 7,000 feet, Strachey & Winterbottom
No, 40; T. Thomson, Colonel Davidson, Duthic's collector No. 21064, Flowers in August.
It extends eastwards to Nepal, Khasia and Naga IHills, Upper Burma and China.
No record from Sikkim,

Prate 114.—Habenaria galeandra Benth, A plant,—of natural size. Fig. 1, side view
of flower; 2, front view of column, with lip attached {the latter spread out); 3, front
view of column, jfurther enlarged; 4, pollinia;—all enlarged.

30. HaBenaria secuxpirLora Hook. f. Ie. Pl 2321.

Plant 1 to 25 dm. high; fubers ellipsoid. Stem with a few small sheaths at the
base. Lezves two or three, distant 5 to 12'5 cm., lincar, acuminate, scarcely narrowed
to the tubular sheath. Bracis holow the racemo linear, acuminate. Raceme up to 1
dm. in length. Flowerssecund, rather crowded, 9 mm. long, pink; floral bract lanceolate,
acuminate, the margins ciliolate, the lower ones much longer than the curved tumid
subsessile ovary. Sepals sub-cqual, lanceolate. I’efals linear, sub-acute, falcate, minutely
papillose, connivent with the three sepals to form a hood over the column. La'p. as
long as the sepals, deflexed, widening towards the 3-lobed apex ; lateral lobes trian-
gular, not diverging; midlobe larger, oblong, acute; spur shorter than the ovary, rather
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broadly conmical from a contracted base, its apex blunt. Column long. Anther cells
parallel, contiguous; pollinia oblong-obovoid; caudicles short, stout; glands large, lan-
ceolate, acuminute, united for half their length by their inner edges. Staminodes oblong
rugulose,  Infertile stigma large, erect, 2-lobed, each lohe falcately oblanceolate anrti
covering the base of the anther. Fertile stigmas united, transversely oblong forning
a horizontal band below the infertile onme, Hook f. Fl. Br, Ind. vi, 1651, King &
Pantling in Ann, R. Bot. Gard. Cale., viii, 330, t. 433, Peristylus wcundi/l(;rua Krnazl.
Orch. Gen, and Sp. i, 518.

In a forest near Sosa in Eastern Kumaon between 9,000 and 10,000 feet, Duthis
No. 3421. Flowers in September. It has been collected also in Silkim, Bhutan and
in E. Tibet.

This species bears a striking resemblance to H. wrceolala; moreover, in both of them, the
stigmas are united and the inflorescence is seound. In H. secundiffora the sepals and petals are
oonnivent, and together form a bood over the blunt eolumn; the lip is 3-lobed, and the polliniar
glands are united. This cohesion of the glands ooccurs also in H. planfaginea; but, as has been
pointed out under that species, they ultimately separate.

31. Hasenaria GrirriTEN Hook, f, Fl. Br. Ind. vi, 197; Iec. P1, 2322.

Tubers small, oblong. Stem 15 to 3 dm. high, slender, straight or flexuous, few-
leaved, ZLeaves 25 to 6 cm. long., elliptic or linear-oblong, acute or obtuse, mem-
branous, the lower subpetioled. Spike sccund, 2°5 to 6 cm long, denscly flowered.
Flowers very small, white, deflexed; foral bract, ovate-lanceolate, variable in length.
Sepals and petels s mm. long, spreading at their tips. Dorsal sepal ovate-lanceolate,
obtuse, the lateral pair obliquely linear-oblong. Petals linear-lanceolate. Lip 4 mm. long,
oblong, 3-fid. at the apex; side lobes divaricate, obtuse; midlobe longer and broader;
spur very short, and slightly curved outwards. Auther broud, rounded or rvetuse at
the apex, cells diverging at the base; pollinia obovate, the coudicles short and very
slender, glands minute. S’aminodes two, filiform, usually longer than the anther, attached
to the base and buck of each cell. Rostellum forked, its branches diverging beneath
the anther-cells. Capsule 3 mm. long, oval, shortly stalked, the ribs thick. H. decipiens
Hook. f. Fl. Br. Ind. vi, 165 (not of Wight). Diphylaz Grifithié Kimzl. Orch. Gen.
and Sp. i, 599. Herminuwn Griff. Notul. iii, 270; Ic. PL As. t. 285, fig. 1.

Bundai in the Chitral di.trict at 4,000 feet, Harriss (Duthie’s Nos, 1667, 1668)
Jhelam Valley in Kuashmir between 5,000 and 6,000 fect, Duthie No. 10926; Lahul
between 4,000 and 3,000 feet, 1" Thomson; below Simla at 3,000 feet, Edgeworth;
Tutwa G&db in Jaunsar between 3,000 and 4,000 feet, Gleadow ; Asno in T. Garhwil,
Gamble No. 25490 (under Goodywa); Mussoorie range 6 to 7,000 feet, King (under
Zeuwine), Mackinnoa (Duthie's Nos. 22733, 24170). Flowers from March to May.

This remarkable syesies was found originelly by Grifith in Afghanistan (Kew Distrib.
No. 5326). It was collected meny years afterwards by Dr. Aitchison in the Kurram Vulley (his
number 322). The difficulty in determining its floral structure from herbarium specimens was the
cause of this species having been referred at different times to no fewer than -eight gemera. It
tears o strong outward resemblance to Spiranthes, under which genus Griffith’s specimens were pro-
visionally placed. In Gleadow’s specimens, colleoted in Jeunsor, the staminodes are not longer than
the anther, and the brauches of the rostellum, instead of spreading laterally, are directed forwards;
also they are flat with wide bases and incurved at their apices,

Anx. Rov. Bor. Garp., Carc., Yor. IX.
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. Prate 145. Hab.euaria Grifithii Hook. f. A plant,—of natural size. Fig. 1, side
thew' of‘l ﬂowe(li‘; 2, lip; 3, front view of column, showing the anther, the two élifo“n
staminoles and the forked stellum ; ¢ . ) Lo L

enlarged. rostellum; 4, column, seen from behind; 5, pollinia;—az

42. Herminium Linn,

Erect terrestrial tuberous-rooted herbs of small size. Leaves solitary or few, caulin
or radical, sheathing at the base. Flowers in spikes, green or green and white, Se ale
sul.Jequal, free, or the dorsal conniving with the petals to form a hood th'e latﬁra‘;
pair spreading, sometimes fleshy, always entire. Zip adnate to the face of ,the column
as long as or longer than the sepals, often fleshy, broad or narrow, entire or 3- o;
5-ﬁd.,' the base concave or very shortly saccate, the upper surface sometimes with calli
or pits mnear the base. Column very short; anther-cells adnate to its face paraliel or
slightly divergent below; pollinia two, the caudicles usually short or somet;mes absent ;
the glands small and orbicular or elliptic, or large hollow and horn-like. Staminodes two,
rugulose, attached outside the anther-cells. Stiymas 2, distant or conjoined. Specie;
about 14, in the temperate and alpine regions of Europe and Asia.

Lip 3-lobed.
Petals subconnivent with the dorsal sepal, flowers green.
Spike short, leaves broadly lanceolate . . . . . . 1. H. Monorchis.
Spike long and uarrow, leaves linear-lanceolate. . . 2. H. angustifolium.
Sepals and petals spreading.
Petals and lip white, the lip obscurely saccate . . 3. H. Mackinnons.
Flowers altogether green, lip distinctly saccate . . 4. H. congestum.
Lip entire.

Leaves two or three 5. H. Duthie:.

Leaf solitary.
Leaf short, oblong-lanceolate, petals green, subrotund 6. H. pugioniferme.

Leaf linear-lanceolate, petals yellow, linear . . . . . 7. H. graminewmn.

1. Herminrom Monorcuis, R. Br. in Ait. Hort. Kew. cd. 2, v, 191,

Plant 75 to 15 cm, high. Zubers globose or ellipsoid. Sfem with one or two
sheaths at the base, the upper onme often leaflike. Leaves two or three, near the base
of the stem, 25 to 10 cm. long, oblong-lanceolate, acute, shining. Peduncle bearing one
or two lanceolate acuminate bracts. Spike 25 to 5 cm. long, densely flowered,
cylindrical or sub-secund. Flowers decurved, 4 mm. in diam,, yellowish-grcen, musk-
scented ; floral bract lanceolate, acuminate, shorter than or equalling the ovary. Sepals
3 mm. long, oblong, obtuse or sub-acute, the lateral pair narrower. Petals connivent with
the sepals and a little longer, obliquely oblong-ligulate, tips fleshy, Lip as long as the
petals, 3-fid., concave at the base, lobes mnarrow, obtuse, the middle one the longest.
Anther-cells diverging above ; pollinia globuse, caudicles very short and slender, glands
concave. Staminodes sub-globosc, rugulose. Rostellum prominent at the base of the
anther-cells. Capsule 7 mm. long. turgid, twisted, its beak curved downwards. Lindl.
Gen, and Sp. Orch. 305; Reichb, Fl. Germ. xiii, t. 413; Boiss. Fl, Or. v, 82; Hook. f.
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FL Br. Ind. vi, 128; Krnzl. Orch. Gen. and Sp. i, 531; Rolfe in Journ. Linn. Soc.
xxxvi (1903), 51. Ophrys Monorchis Linn, Sp. Pl. 947,

Throughout the Western Himalaya at clevations between 9,000 and 14,000 feet,
Hazare, Duthic's collector Nos, 21316, 23170 ; Baltistan, 7. Thomson, Duthie No. 12010 -
Kashwir, C. B, Clarke Nos. 30737, 31509; Lahul, Jaeschte ; Pangi, Duthic's collcctor,
No. 23391; Hattu near Simla, 7. Thomson; Gangotri Valely, Duthic No. 518 ; Kumaon
Strachey & Winterbottoms No. 34, Duthie Nos, 3415, 8009, Duthic’'s collector No. 24108
Flowers during July and August, It is found also in Sikkim and in China, and is
widely diffused in N, Asia and Europe.

Prare 146, Herminium Monorchis K, Br. A plant,—of naturel size. I'ig. 1, side
view of flower; 2, ditto, with the sepals removed; 3, column, with lip attached; 4,
pollinia ;—all enlarged.

2. Herminiom ancusTiFoLrum Benth. ex Hook. f. Fl. Br, Ind. vi, 129.

Tubers small, oblong or ellipsoid. Stem tall, 2'5 to 75 dm., clothed at the base
with acute tubular sheaths, Lesves usually three, up to 25 dm. long, linear, acuminate,
with long sheaths, Spike 6 to 25 cm. long, narrow, cylindric, many-flewered. Flowers
crowded, very small, green; floral bract linear-lanceolate, acuminate, shorter than or
equalling the ovary. Sepals sub-equal, oblong, obtuse, the dorsal one connivent with the
petals to form a hood ; lateral pair spreading. Pefals linear, as long as the sepals. Lip
much longer than the sepals, deflexed from the base, auricled on it: lower half and with
a small concavity at the base, apical portion 3-fid; midlobe much shorter than the
slender curved filiform side lobes. Anther-cells parallel, contiguous; pollinia pyriform,
with truncate bases, caudicles very short and slender; glands minute, discoid. Stam:-
nodes large. Stigmas two, transversely oblong, lying close together below the anther-
cells. King & Pantling in Ann. R. Bot. Gard. Cale. viii, 332, t. 434; Collett FIL
Siml. 499, t. 163; Krnzl. Orch. Gen. and Sp. i, 533; Rolfe in Journ, Linn. Soc., xxxvi
(1903), 50. Accras angustifolia Lindl, in Wall. Cat. 7061; Gen. and Sp. Orch. 282;
Bot. Reg. under t. 1525; in Journ. Linn. Soc. iii, 43; Royle Il Bot. Him. t. 87;
Wight lc. 1691. H. longicruris, Wright in Mem. Amer. Acad. Ser. 2, vi, 141. Z'isbe
Falc. in Lindl. Veg. Kingd. 183¢ (name only).

Abundant throughout the Western Himalaya from Kashmir to Kumaon at elevations
between 4,000 and 10,000 feet, flowering during July and August. It extends eastwards
to Nepal, Sikkim, Bhutan, the Khasia and Naga Hills, also in Tenasserim, China, Japan,
Java and Timonr.

3.%, Hermivium Mackinvonr Duthie in Journ. As. Soc. Beng. Ixsi (1902), part
2, 44,

Whole plant up to 25 dm. ZTubers narrowly oblong. Lower portion of the stem
clothed with a few close-fitting tubular subacute sheaths. Leaves two, 12 to 14 cm. long
and 1 to 2 cm. in breadth, oblong or linear-lanceolate, acute or acuminate, with loosely
amplexicaul tubular bases, 3-5 veined. Spike cylindric, about 11 c¢m. long, many-flowered.
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Flowers spreading, crowded, about 10 mm. across, floral bract 5 mm. long, broadly
lanceolate, acuminate, a little shorter than the ovary. Sspals sub-erect, ovate-oblong,
acutc, green. Pefals and lip white, slightly tinged with green. Petals as long as
the sepals, linear-lanceolate, divergent. ZLip longer than the petals, trifid, deflexed
from near its base, the margins reflesed; lower portion very thick and with a small
concavity at the base; midlobe lanceolate, obtuse, nearly as long as the curved
filiform side lobes. Anther-celis parallel, pihuia obovate-ellipsoid, caudicles very short
glands discoid, reddish-brown, seated on the diverging arms of the branched rostellum,
Stuminodes large, spreading. Stigmas 2, lying beneath the rostellum, obovate, oblliquely
converging downwards and towards the concavity of the lip. Ovary about 6 mm. long
ovate-oblong, beaked. . lazifforwm Lindl. in Herb.

Near Mussoorie at an elevation of about 6,500 feet, found growing on oak
trees, but very rare, Mackinnon (Duthie’s Nos. 22993, 25421). Flowers in August.
Discovered previously by Sir Joseph Hooker at Senchal in Sikkim at an elevation
of 7,000 feet (No. 279),

A very distinet species, its mnearest Indian ally being . aengustifolium, which it rather closely
resembles when dried; in faot, it was amongst the speoimens of the latter at Kew that a single
specimen of Huoker’s Senchal plant was detected. in Lindley’s Orchid herbarium are two other
speoimens from the same gathering. In the Kew collection of drewings there is a coloured one of
this Senchal plant received from the Calcutta gardens in 1876. It agrees in all essential partioulars
with the plate here given of H. Muckinnoni, It is smaller ond altogether & more delicate plant
than H. angustifolium, with fewer shorter and broader leaves; the flowering spike also is shorter and
broader, the petals and lip are white, and the midlobe is much longer. The shape of the ovary
is also very different.

Pratr 149. Herminium Mackinnoni Dutlée. A plant,—of natural size. Fig. 1, front
view of flower, with the sepals removed; 2, side view of flower; 3, front view of
column, with lower portion of lip attached; 4, ditto, seen more from below; 5, pollinia;
—all enlarged.

4. Hermixium concesTun Lindl, in Wall. Cat. No. 7068.

Plant 1 to 2 dm. high. Zuber sub-globose, hairy, Lower portion of stem clothed
with one or two short wide sheaths. ZLraves two or three, near the base of the stem,
37 to 10 cm. long, narrowly oblong-elliptic or oblanceolate, sub-acute or obtuse.
Peduncle stout, naked, or with a single linear or leaf-like bract. Spike rather narrow,
5 to 10 cm. long, many- and deneely-flowered. Flowers green, minute, decurved;
floral bract ovate, acute, much shorter than the beaked ovary. Sepals sub-equal, obtuse,
the dorsal broadly ovate; lateral pair marrower, slightly spreading, oblong and acute.
Petals a little longer than the sepals, obliquely lanceolate, acute. Lip longer than
the sepals, fleshy, triangularly ovate-lnnceolate, obtuse; side Icbes very mnarrow, erenu-
late, apical lobe entire; upper surface with two emall calli at the basc; spur saccate.
sub-globose.  Anther-cells diverging towards the base; pollinia sub-globose, caudicles
very short, attached obliquely to the horn-like glands. Staminodes elongate, tapering
at the ends. Stigmas two, placed behind thc caudicles of the pollinia and above the
entrance to the spur. Lindl. Gen. and Sp. Orch. 305; in Journ. Linn. Soc. iii, 43;
Hook, f. Fl. Br. Ind. vi. 130; King & Pantling in Ann. R. Bot. Gard. Cale.
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viii, 335, t. 440; Krnzl. Orch. Gen. and 8p. i, 930. JI. unalascheense Reichb.
f. Ie. Fl. Germ. xiii, 107, t. 417. O Sckischmarefiana  Chamiss. in Linnewa iii, 29.
Platanthera Schischmarefiana Lindl. Gen. and 5p. Orch. 288, Neoitia macrophylla Don,
Prod. 27. Spiranthes macrophylle and wunalascheensis Spreng. Syst, iii. 708.

Tishung Pass in the Astor District of Baltistan, J. £ Winterbotiom No. 742,
Rélam Valley in Kumaon between 8000 and 9,000 feet, Duthic's collector No. 24103,
Flowers during July and August. It extends enstwards to Nepal and Sikkim, and is
found also in the Aleutian Islands,

5. Heruiniom Durmier Hook. £, Te. Pl 2199A; Fi. Br. Ind. vi, 130,

Whole plant 1 to 2:5 dm. Tubers ellipsoid. Lower portion of stem hearing e single
very Joose sheath. Leaves two or three, from below the middle of the stem, 5 to 125
em, long, linear or oblanceolate, acuminale. Scape overtopping the leaves, rather stont
curved, naked. Spike 5 to 10 cm., sub-secund, many-flowered. Fiowers deflexed, paie
green, 4 mm. in diam.; floral bract much shorter than the curved and beaked ovary
Sepals obtuse, dorsal broadly oblong, the lateral pair smaller sub-falcate. Pefals ovate
to ovate-lanceolate, acute or acuminate, fleshy. Lip as long as the sepals, triangular or
orbicular-ovate, entire, obtuse or sub-acute, with a small globose saccate spur at the base,
Upper surface with two small elliptic calli near the bhasc. Anfler oblong, the cclls
parallel ; pollinia sub-globose, caudicles short, elender, inserted within the conical trun-
cate horn-like glands, Staminodes large, spreading.  Stigmatic processes large, clavate;
rostellum erect, subulate. Krnzl. Orch. Gen, and Sp, i, 535.

Western Himalaya 8,000 to 12,000 feet, 7. Thomson; Leka, Edgeworth; Garhwdl,
King ; Badrinath, Herb. Saharanpur; Kuari Paes in British Garhwdil 11,000 to 12,000
feet, Duthic No. 44%4; Rélam Valley in Kumaon 8,000 to 9,000 feet, Duthie No. 3413
Ksli Valley above Budhi 10,000 to 11,000 feet, Duthie No. 6001, 24104; Gori Valley,
Duthie’s collector No. 24105. Flowere during August and September.

Prare 147. Herminium Duthiei Hook. f. A plant,—of natural size. Tig. 1, side view
of flower; 2, ditto, with the sepals removed; 3, column, with lip attached; 4, flowers,
secen from above and with the sepals removed; 5, pollinia ;—all enlarged.

6. Heryintom pucloNtFormr Lindl. MSS. ex. Hook. f. Fl. Br. Iod, vi, 130.

Height of whole plant 5 to 17:5 em. Tuber swmall, globose. Stem with one or two
loose sheaths at the base. ZLeaf solitary, sub-radical, shorter than the scape, 2 to 6 cm.
long, oblong to linear-lanceolate, rounded or sub-acute at the apex. Scape naked, firm
and rather stout towards the base. Spite 1 to 5 cm. long, lasly flowered. Flowers
minute, fow, sub-erect, green; floral ¥ract sub-orbicular, much shorter than the ovary,
Dorsal sepal orbicular, forming with the petals a hood over the column; lateral pair very
broad, obtuse. DPefals smaller. concave, the edges crenulate. Lip as long as the lateral
sepals, fleshy, base dilated and with two deep oval pits, anterior portion dugger-shaped.
Anther-cells divergent towards their bases, the tubes spreading, pollinia obliquely elliptic,
candicles obscure, glands elliptic. Staminodes oblong, obtuse. Stigmas united. King &
Pantling in Ann. K. Bot. Gard. Cale. viii, 333, t. 437; Krnzl. Orch. Gen. and

Sp. i, 534,
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Above Gulmarg in Kashmir at about 12,000 feet, Ailchison; Garhwil, on the north-
ern slopes of Srikdnta in the Baghirithi Valley at elevations between 14,000 and 15,000
feet, Duthic No. 517. Flowers in August. Found also in Sikkim.

7. Herminium GraMINeUM Lindl. in Wall. Cat, 7413.

Height of plant 5 to 20 cm. Zubers unequal, oblong or sub-globose. Stem with a
single loose sheath at its base. Leas solitary, linear or narrowly oblanceolate, acute,
very variable in length, but shorter than the inflorescence. Scape naked, slender but firm.
Spike 3 to 9 cm. long, laxly many-flowered; the rachis striated and somewhat hispid.
Flowers minute, sccund, yellowish-green; foral bract about 5 mm. long, equalling or
shorter than the curved beeked ovary, subulate from a broad clasping base, entire or
occasionally more or less trifid. Dorsal sepal oblong or broadly ovate; the lateral pair
ovate, obtuse, spreading. Pefals erect, as long as the sepals, sub-falcately linear, obtuse,
thick, yellow. Lip entire, shorter than the petals, ovate-acuminate, slightly saccate at
the base; basal portion pale yellow, curved forwards, concave, the margins ciliate;
terminal portion bright yellow, tilted upwards and with reflexed cdges. Anther-cells
parallel; pollinia sub-globose, white tinged with lilac, caudicles very short; glands large,
shining, green or tinged with brown. Staminedes large, rugulose. Stigmatic processes
short. Rostelium large, recurved, retuse, fleshy. Lindl. Gen, and Sp. Orch. 305; Royle
Il t. 87, fig. 3; Hook. f. Fl. Br. Ind, vi, 131; Krnzl. Orch. Gen. and Sp. i, 535.
Neottia monophylle Don, Prod. 27. Spiranthes monophylia Spreng. Syst. Veg. iii, 709.

N. W. India, Royle; Garhwél, Falconer; Mussoorie range, very common on lime-
stonc rocks at elevations between 5,000 and 7,000 feet, Edgeworth, Mackinnon, Duthic
Nos. 17828, 21770, 22713; Kumaon at about 8,500 feet, Strachey & Winterbottom
No. 31; Sarju and Kili Valleys in Kumaor, Duthic’s collector No. 24107. Flowers
during July and Avgust. It extends into Nepal.

This species is uot included in Colleit’s Flora of Simla, where it no doubt occurs. Owing
probably to its small size and inconspicuous colouring, it has as yet escaped notice.

Prate 148. Herminium gramineum ZLindl, A plant,—of natural size. Fig. 1, side
view of flower; 2, ditto, with the sepals and petals removed; 3, a trifid bract; 4,
column showing the anther-cells, staminodes, stigmatic processes and the prominent
rostellum ; 5, pollinia;—all enlarged.

43. Hemipilia Lindl,

Tervestrial 1-leaved tuberous-rooted herbs. ZLeaf radical, broad. Flowers laxly
racemose. Sepals equal in length, lateral spreading. Pefals broadly ovate, entire,
Lip continuous with the column, broad, obscurely 3-lobed, spreading ; spur trumpet-
shaped.  Column very short ; rostellum broad, projecting from between the anther cells,
complicate; stigmatic processes none; antler-cells diverging, tips produced into grooves
of the rostellum; pollinia 2, caudicles long; glands distant, exposed.—Species 6—one
Hinalayan, one in Burma, and four in China.

HemrpiLia corviroria Lindl. Gen. & Sp. Oreh. 296,

Plant 1°5 to 2 dm. high, glabrous. Zubers ovoid or subglobose. Lsaf fleshy,
amplexicaul, 5 to 10 cm. long, ovate-cordate obtuse or acute, mauy-nerved. Raccme
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lax-flowered, 5 to 6 cm. long; the peduncle bearing one to three lanceolate
acuminate bracts, Flowers about 1'5 cm. in diam,, purple; foral bracts \anceolate’
acuminate, shorter than the slender curved beaked ovaries, Dorsal sepal erect, 13 mm’
long, ovate-lanceolate, with a blunt inflexed tip; lateral pair spreading, equ;”inv the'
dorsal in length, falcately oblong. Pefals a little shorter than the sepals ob]if]uely
ovate, sub-acute, erect and forming a hood with the dorsal sepal. Lip conti,nuous with
the columu, 3-lobed, the lateral lobes rounded and reflexed; mid-lobe broad, suberenate
bluntly acuminate, pubescent; spur trumpet-shaped, deflexed, shorter than the ovary
often lobed at the apex. Anfher-cells nearly parsllel, distant. Polliniz obliquely clavate;
caudicles dilated above, curved; glands minute, discoid, bifid. Capsule é& cm, long.
Royle Ill. Him. Bot. 367; Hook, f. Fl. Br. Ind, vi, 167; Krnzl. Orch, Gen, and Sp. i,
650; Collett FL. Siml. 506, fig. 167. Platanthera cordifolin Lindl., in Wall, Cat. 7049.

Simla at 6,000 feet, Gamble Nos. 4650, 6441; Mussoorie vange, Falconer,
Edgeworth, Mackinnon, Duthie No. 21768; Kumaon at 7,000 feet, Strachey & Winterbotton
No. 37; below Naini Tal 5,000 to 6,000 feet, Coloncl Davidson, Duthie No. 4425. Flowers
during August and September. It extends eastwards to Nepal. :

Prate 150. Hemipilia cordifolia Lindl. A plant,—of nalural size. Fig. 1, side view
of flower; 2, front view of ditto, deprived of the sepals and petals and with the
lip spread out; 3, front view of column; 4, pollinia;—all enlarged.

44. Satyrium Swartz.

Terrestrial erect leafy herbs with undivided oblong tubers. Leuves (in the Indian
species) large, fleshy, with wide sheaths. Flowers in dense spikes, Sepals and pefals
subsimilar, free, spreading or reflexed. ZLip superior (the ovary not being twisted), adnate
to the base of the column, erect, broad, hood-shaped, 2-spurred or 2-saccate. Column
much arcned, terete. Stigma single, convex or concave, borne on the upper lobe of the
column. Anthercells dorsal or lateral, tumid, sub-parallel, their tubes at a lower level
than the stigma, pointing forward; pollinia 2, caudicles curved, ending in two large
sometimes connate glands.—Species about 100, mostly in extra-tropical S. Africa.

SATYRIUM NEPALENSE, Don. Pred. Fl. Nep. 26.

Whole plant 5 to 7'5 dm. high; fuber oval, producing stolons each with a small
tuber at its end. Sfem glabrous, bearing several broad imbricating sheaths at the
base. Leaves two or three, fleshy, 1 to 2'5 dm. long and 3'5 to 9 cm. broad, narrowly
elliptic, subacute, their Dbases broad and sheathing. Peduncle, clothed with many
sub-tubular lanceolate-oblong. acute or acuminate bracts. Spike 5 to 17 cm. long,
densely flowered. Flowers 8 mm. across at the mouth, pink er white, sweet-scented;
floral bract oblong-lanceolate, acuminate, deflexed, much longer than the turgid ovary.
Sepals linear-oblong, obtuse, recurved, ciliolate. Pefals narrower than the sepals, obtuse,
entire. Lip superior, hooded, broadly oblong, keeled on the back; spwrs usnally twice
as long as the ovary. Column curved, cxpanded at the apex, Stgme projecting
forwards above the anther, convex, anticous. dAniher-cells turgid, distant and subparallel
on the sides of the column below the stigma; pollinia 2, pyriform, bipartite; caudicles
slender, curved, directed downwards and forwards, each ending in a thick discoid gland.
Staminodes  rugulose, placed above the anther-cells; rostellum Dbroadly end bluntly

Axy, Rov. Bor. Garv., Carc, Vor. TX.
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triangular. Lindl. Gen. and Sp. Orch. 340; in Journ. Linn. Soe. iii, 44; Wight
Ic. 929; Bot. Mag. 6625; Wall. Cat. 7025; Hook. f. Fl. Br. Ind. vi, 168; King &
Pantling in Aon. R. Bot. Gard. Calo. viii, 338, t. 444; Krantzlin Orch. Gen, and Sp,
i, 714; Collett F1. Siml, 507 fig. 168; Rolfe in Journ. Linn. Soc. xxxzvi (1903), 63.
8. Perrotiefianum A. Rich, in Ann. Sc. Nat., Ser. 2, xv, 76, t. 33; Wight Ic. 1718,
S. albifforum A. Rich. lc.; Wight Ic. 1717. 8. pallidum A. Rich, lec.

Abundant throughout the Western Himalaya on open hillsides at elevations between
4,000 and 10,000 feet, Flowers during Soptember and October. It extends ecastwards
to Nepal, Sikkim, Bhutan and the Khasia Hills; and is found also in the hilly parts
of S.India and in Upper Burma to Tibet and China. A form with larger and
much thicker leaves and bracts is occasionally met with.
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TRIBE VIL—CYPRIPEDIEZ.

Porfect anthers two, one on each side of the conjoined stigmas. Staminode
single, large, fleshy; lip large, saccate.

45. Cypripedium Linn,

Terzestrial herbs, stemless or with a leafy annual stem. ZLeaves coriaceous,
evergreen, emooth and often coloured; or membranous, deciduous and plicate. Flowers
large, usually solitery (ravely in pairs), borne on a scape or at the apex of a leafy
stem. Sepals spreading, valvate or imbricate in aestivation; the dorsal large, erect;
the lateral pair smaller, narrower and usually connate under and behind the lip. Petals
free, varying in shape, often very long. Lijp sessile with small narrow auricle-like,
often inflexed side lobes and a large inflated saccate mid-lobe. Column short, terete
Anthers 2, subglobose, the cells parallel, contiguous; pollen viscid or glutinous. Stigma
forming a convex often rugulose disk, deflexed and hidden by the large disciform,
fleshy staminode. Ovary 1-celled.—Species about 80, in temperate and tropical Asia
and America, also in Europe.

Sepals and petals green or pale yellow, lip white . . 1. C. cordigerum.
Flowers smaller, sepals and petals streaked with red, lip
purplish . . . . . . . . . . 2. C. hkimalaicum.

1. CrrripEprum corpiGERUM Don Prod. Fl. Nep. 37.

Stem 25 to 6 dm. in height, stout or slender, puberulous. Leaves several, approxi-
mate or scattered, 7°5 to 15 cm. long and 5 to 10 cm. wide, from nearly orbicular to
lanceolate; acute or acuminate, membranous, plaited. Flowers solitary; bract leaflike, 25
to 10 cm. long. Sepals and petals spreading, longer than the lip, green varying to pale
yellow or white, Dorsal sepal ovate-acuminate; lateral pair slightly longer, connate,
entire or split at the apex. Pefals equalling the dorsal sepal in length, narrowly lan-
ceolate, aciminate. Lip oblong, white often with a few purple spots outside and near
the base. OColumn yellow. Staminode 10 mm. long, ovate or oblong-cordate, yellow
with reddish-brown Dblotches near the apex. Ovary fusiform, glandular-pubescent.
Capsule evoct, clavate, about 3-8 cm. long. Lindl. Gen. and Sp. Orch. 527; Dene in
Jacquem. Voy. Bot. 165, t. 166; Fl. Br. Ind. vi, 170; Krnzl Orch. Gen. and Sp. i

17; Collett F1. Siml. 508,
Widely distributed throughout the Western Himalaya from Hazara to W. Nepal

at olevations between 8,000 and 12,000 feet, usually found in openings or on the outskirts
of forests. It flowers during the month of June.

Prate 151, Cypripedium cordigerum Don. Upper portion of plant,—of natural size,
Fig. 1, side view of flower, with the sepals and petals removed; 2, the connate lateral
sepals; 3, staminode; 4, side view of column ;—all enlarged.

Ann. Rov. Bor. Garr. Carc, Vor. IX,
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2. Cvyrripepivv umMaLArcoM Rolfe in Journ. Linn. Soe, xxix (1892), 319,

Height of plant 2 to 4 dm. Stem clothed at the base with three or four loose
tubular acute sheaths, Leaves usually three, up to 895 cm. long, ovate-elliptic or
oblong, acute, slightly narrowed to the sheathing base, puberulous; the lower and upper
ones smaller and narrower. Peduncle pubescent, bearing a solitary flower, Flower reddish-
or purplish-red, 62 cm. in vertical diem.; floral bract longer than the flower, narrowly
elliptic, acute or acuminate, slightly concave, many-nerved. Dorsal sepal broadly ovate,
acute, somewhat concave; lateral pair narrower and slightly longer, connate under the
lip. Petals spreading, longer than the dorsal sepal, narrowly oblong, subacute. ZLip sub-
globose, many-nerved, pendent, its mouth wide and crenate. Staminode broadly ovate,
obtuse, slightly cordate at the base, Franch. in Journ. de Bot, viii (1894), 249; Bot.
Mag. t. 2938; King & Pantling in Ann. R. Bot. Gard. Cale. viii, 342, t. 448;
Rolfe in Journ, Linn. Soc. xxxvi (1903), 65; C. macranthon Hook, f. Fl. Br. Ind. vi,
170 (in part and not of Swartz), C. macranthos Sw., var. himalaicum Krnzl. Orch. Gen.
and Sp. I. 26.

On the Chor mountain near Simla, ? Royle (Herb. Saharanpur). Above Jhéla in
the B4ghirathi Valley between 12,000 and 13,000 feet, Duthic No. 192 ; Bydns district
of N. Kumaon in birech forests between 11,000 and 12,000 feet, Dutize No. 5994.
Flowers during July and August. Found also in Sikkim and Bhuten and beyond the
British frontier in E. Tibet and China.
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Ann Roy. Bot Garden, Culeutta, Vol. 9, PraTe 94

g

i)uthie: COrchids of the Western Himalaya

e

Lath: by W :mgjha :

OBERONIA FALCONERI Hook {

Drawmn by H. Hormus Ji..



Dutlie: Orchids of the Western Himalaya Ann, Roy. Bot Garden, Culeutta, Yol. 9, Prat 95,

Lith: by A. C. Singha.
by H. Harmn{ji.

' MICROSTYLIS MACKINNONI Duthie.



BRI s, o e TeRpT e : Ann. Roy. Bot Garden, Culeutta, Vol. 9, Prats 96.

3

Lath by Chatra Sip C2

Drawn bv H. Hormus -

TIPARIS ROSTRATA Reichb. 1



Ann Roy. Bot Garden, Caleutta, Vol. 9, Prate 97

Duthie: Orchids of the Western Himalaya

Lih: by K. D. Chandra.

Royle.

3

DENDROBIUM ALPES

Drawn bty H. Hormusi.



Duthie: Orchids of the Western Himalaya

Ann, Roy. Bot, Garden, Culcutta, Vol. 9, PraTE 98.
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Drawn k] H. Hormusji.

DENDROBIUM PRIMULINUM Lindl.

Lith: by A. C. Mﬂmrjoi.'



Ann Roy. Bot. Garden, Calcutta, Vol. 9, PraTe 99.

Duthie: Orchids of the Western Himalaya
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Duthie: Orchids of the Western Himalaya :
ol Ann Toy. Bot. Garde_p, Calcutta, Vol. 9, Prare 100.

Litk by A C. Mukerjei.

DENDROBIUM FIMBRIATUM Hook
b ( Pelomate state)
- =D. NORMALE Fale.
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s o e R Ann Roy. But. Garden, Caleutta, Vol. 9, Prare 101.

Lith: by Chilra Silpa C2
Droawn }5:/ H Hormusii. T va x TP

CIRRHOPETALUM HOOKERI Duthae



Duthie : Orchids of the Western Himalaya Ann. Roy. Bot, Garden, Caleutta, Vol. 9, Piate 102,

Lithe b)r A. N. Banerje

Drawn by H. Hormusji ERIA ALBA Lindl
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CALANTHE TRICARINATA Lindl.

Orchids of the Western Himalaya

‘Drawn by H. Hormusji.

Duthie:
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Anan Roy. Bot. Garde), Caleatta, Vol. 9, Prare 104.

Duthie: Orchids of the Western Himalaya

Lith: by A. C. Mukerjei.
CALANTHE PACHYSTALIX. Reichb. {.

Drawn by H. Hormusji.



. Prate 105,

Ann. Roy. Bot, Garden, Calcutta, Vol.

sthie: Orchids of the Western Himalaya

Lath: b_y K.D. Chandra.

CALANTHE PALANTAGINEA Lindl

rawn by H. Hormusji.



Orchids of the Western Himalaya

Duthie :

Ann Roy. Bot, Gardg

Lith by K P Dass.

Drawn by H. Hormusj -

EULOPHIA HERBACEA Lindl



Lith: by K. D. Chendra.

Ann. Roy. Bot. Garlen, Caleutta, Vol. 9, PratE 107.

EULOFHIA MACKINNONI Duthie.
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Duthie: Orelids of the Western Himalaya
rawn by H. Hormusji.



Duthie: Orchids of the Western Himalaya Aun. Roy. Bot. Garden, Caleutta, Vol. 9, PLate 108.

Lith: by A. N. Banerjee.

Brewn by H. Hormusji. EULOPHIA EXPL ANATA Lindl.



Duthie: Orchids of the Western Himalaya
Ann. Roy. Bot, Garden, Caleatta, Vol. 9, Prare 109,

%

Drawn by H.Hozwxusji, Lith: by Chitrs, Slpi C2
EULOPHIA HORMUSJI Duthue.



Duthie: Orchids of the Vestern Himalaya
Ann, Roy. Bot. Garden, Calentta, Vol. 9, Prare 110.

Lith: by X P. Dass.

Drawn H Ho
whiere EULOPHIA FLAVA Hook f.



Duthie : Orchids of the Western Himalaya _
. Aun. Roy. Bot. Garden, Caleutta, Vol. 9, Prate 111.

Lith: by K. D. Chandra

: EULOPHIA CAMPANULATA Duthie
_ E. O3TUSA Hook. f



1 M : Aun. Roy. Bot. Garden, Caleutta, Vol. 9, Prare 112.

Lith. by A. C. Muksgjel

OREOQORCHIS INDICA Hook. f.



Duthie: Orchids of the Western Himalaya Ann. Roy. Bot. Garden, Caleutta, Vol. 9, Prare 113.

Lith: by K D. Chandra.

Drawn by H. Hormusji. OREORCHIS ROLFEI Duthie.



Duthie: Orchids of the Western Himalaya
‘ Aan. Roy. Bot. Garden, Caleutta, Vol. 9, Prate 114.

Drawn by H. Hormusji. Lith.by 8.C.Mondul.

CYMBIDIUM MACRORHLZCN Lindl.



Garden, Caleutta, Vol. 9, Prate 115.

Aan. Roy. Bot.

pathie: Orchids of the Western Himalaya

Lith: by K. ® Dass.

CYMBIDIUM MACKINNONL Duthie.

Deawn by H Hormusji



e: Orchids of the Western Himalaya

Duth
Aunn. Roy. Bot. Garden, Caleubta, Vol. 9, Prare 116.

Lith: by A.N. Banerjee.
VANDA ROXBURGHIL R.Br. th by A N. Baner)



Ann. Roy. Bot. Garden, Caleu'ta, Vol. 9, Prare 117.

Duthie : Orchids of the Western Himaleya

Lith: by S. 0. Mondul.

LISTERA OVATA R.Br.

Drawn by H. Hormusji.
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Duthie:

Ann Roy. Bot. Garden, Calcutta, Vol. 9, Prare 118.
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Lith by A.C. Mukagjei

Drawn by H Hormusji

LISTERA KASHMIRIANA Duthie.



Duthie: Orehids of the Western Himalaya 3 ) Ann Roy. Bot. Garden, Calcutta, Vol. 9, Prare 119.

Lath: by Chitra Sil].)i Cce

Dravm }gy H.Hormusji. :

LISTERA INAYATI Duthie.



Duthie: Orchids of the Western Himalaya
: Aan Roy. Bot. Garden, Caleutta, Vol. 9, Prare 120.

Lith: by (hitra Sitpi C2

Prawn by H Ho ”
Trms i
LISTERA MICROGLOTTIS Duthie.
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Aun Roy. Bot, Garden, Calcutta, Vol. 9, Prate 121

Draven <
by H. Hormuej Lith by A C Singhu
GASTRODIA OROBANCHOIDES Benth



Ann. Roy. Bot. Garden, Calcutta, Vol. 9, Prare 122.

Duthie : Orchids of the Western Himalaya

Lithby A C. Singha.

APHYLLORICHIS GOLLANI Duthie.

Drawn ‘{)’ H. Hormusji



Aun. Roy. Bot. Garden, Calcutta, Vol. 9, Prare 122,

Duthie : Orehids of the Western Himalaya
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Lith by A C. Singba

APHYLLORCHIS GOLLANI Duthie.

Drawn by H. Hormusji



Ann. Roy. Bot, Garden, Calcutta, Vol. 9, Prare 123

Duthie;: Orchids of the Western Himalaya
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Lith by K.P. Dass.

POGONIA MACKINNONI Duthie.

Drawn by H. Hormqui.



Ann. Roy. Bot, Garden, Calcutta, Vol. 9, Prare 124

Duthie: Orchids of the Western Himalaya

Lith: by A. C. Mukerjei:

POGONIA CARINATA Lindl.

Drawn by H. Hormusji.



Duthie: Orchids of the Western Himalaya

Ann. Roy. Bot. Garden, Caleutta, Vol. 9, Prare 125.

Lith: by K P Dass.

POGONIA FLABELLIF ORMIS Ll’nc’ﬂ.

Drawn by H. Hormusp.



Duthie: Orclids of the Weslern Himalaya
‘ Ann. Roy. Bot. Garden, Caleutta, Vol. 9, Prare 126.

Lith: by A R. Banerjee.

Trawn Uy Hormauasji. \
GCOODYERA CORDATA Benth.



Duthie : Orehids of the Western Himalaya
; ] Ann Roy. Bot, Garden, Caleutta, Vol. 9, PLare 127,

Drawa by . Horugji. : Lith: by A.C. Mulerjei.
GOODYERA BIFLORA Hook f.



Aunn. Roy. Bot, Garden, Caleutta, Vol. 9, Prare 128,

hids of the Western Himaiays

1
.

Duthie: Ure

Lath: by Chitra Silp1 C®

Dravm Ly H.‘Hormusji £

HABENARIA GRAVEOLENS Duthie.



Duthie : Orchids °f the ' Wostern. Hinuslays Ann. Roy. Bot. Garden, Calcutta, Vol. 9, Prare 129,

Lith: b_y K. D. Chtandra.
ol e < HABENARIA SUSANNA R. Br.



» Calcutta, Vol. 9, Prate 130.

Aun Roy. Bot, Garden

Duthie: Orchids of the Western Himalaya

Lith b)r K. P. Dass.

HABENARIA PECTINATA Don.

'by H H.ormngl

Urawn,



Aun Royr. Bot. Garden, Calcutta, Vol. 9, Prate 131.

Duthie: Orchids of the Western Himalaya

Lith: by A. C. Singha.

HABENARIA INTERMEDIA Don.

Drawn by H. Hormusji



Dathie : Orchids of the Western Himalaya
: Ann Roy. Bot. Garden, Calcutta, Vol. 9, Prare 132.

Drawn by H. Hormus)i. Lith. by A. C. Mukerjei.
HABENARIA PLANTAGINEA Lindl.
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Lith by A.C.Chowdhary.

Drawn by H.Hormusji.
HABENARIA TRIFLORA Don.



Duthie: Orchids of the Western Himalaya
| Ann Roy. Bot Garden, Calcutta, Vol. 9, PLare 134.

Lith by 9. (. Mondul.

Drawn by H.Hormusji.

HABENARI2A COMMELINIFOLIA Wall.



Duthie : Orchids of the Western Himalaya
Aan. Roy. Bot. Garden, Ca'cutta, Vol. 9, Prate 135,

Drawn by H, Hmj Lik by A € Muker)es

HABENARIA PUBESCENS Lindl



Duthie; Orchids of the Western Himalays Ano. Roy. Bot Garden, Calcutta, Vol. 9, Prate 136

i Lith by A T Saghe
Py 8 Ran HASENARIA MARGINATA Colebr.



Duthie : Orchids of the Western Himalaya
Anu. Roy. Bot. Garden, Calcutta, Vol. 9, Prate 137.

Lith: by X P Dass.

Dravm by H. Hormusji. HABENARIA DIPHYLLA Dalz.



Duthie: Orchids of the Western Himalaya
Ann. Roy. Bot Garden, Ca'cutta, Vol. 9, Prare 138,

@"\ T

Drawn by H. Hormusji. Lith. by A.C.Chowdhary.

HABENARIA AITCHISONI Reichb. f.



Ann Rc\y. Bot. Gard. Vol 9, PLATE 139.

Duthie: Uschids of tha Western Himalava

Lith:by X.P. Dass.

HABENARIJA EDGEWORTHIL Hook.f.

Drawn by H. Hormus;ji.



y. Bot. Garden, Calcutta, Vol. 9, Prare 140,

Aan, Ro

Duthie : Orclhids of the Western Himalaya

Lith by K F. Dass.

HABENARIA LATILABRIS Hook. f.

Drawn by H. Hormus)



Duthie: Orchids of the Western Himalaya Ann, Roy. Bot. Garden, Calcutta, Vol. 9, Prate 141,

Lath: by A.C. Singha.

Dranen by . Borouugi. HABENARIA VIRIDIS R.Br.



Ann, Roy. Bot, Garden, Caleutta, Vol. 9, Prate 142,
- shids of the Western Himalaya
Duthie : Orchids

Lith: by Chitra Silp ce

Drawn by H. Hormusji. HABENARIA ELISABETHAE Duthie.
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HABENARIA LAWIT Hook.f

Ann, Roy. Bot. Garden, Caleutta, Vol. 9, Prare 143

Lith by A C. Singba.



Duthie: Orchids of the Western Himalaya . \ ; Ann, Roy. Bot. Garden, Caleutta, Vol. 9, Prate 144

L e al i et O
Lk by Chtre Sl L3
Drewn by H Hormusji.

HABENARIA OCALEANDRA Beunth



Duthie: Orchids of the Western Himalays
Ann. Roy. Bot. Garden, Caleutta, Vol. 9, Prare 145.

Drawn by H. Hormusji. Lith: by Chitra Silpr C2

HABENARIA GRIFFITHIL Hook. f.



Duthie : Orchids of the Western Himalays
Auan, Roy. Bot. Garden, Calcutta, Yol. 9, Prare 110

Jwm

2

Lith: by Chitra Silpi C*

(%]

Drawn by H. HQI‘mL!S;Ji.

HERMINTUM MONORCHIS R Br.



Duthie: Orchids of the Wesrern Himalaya
Ann. Roy. Bot. Garden, Calcutta, Vol 9, Prare 147

i Lith by A. N, Banerjee.
D: H H s N
it T HERMINIUM DUTHIEI Hook.f.



Dathie: Orohids of the Westeru Himalaya : : o
Aunn, Roy. Bot Garden, Ca'cutta, Vol. 9, Prate 148

Deawn b B Her p | X by K -t
e i HERMINIUM GRAMINEUM Lindl. it At



Duthie: Orchids of the Western Himalaya
. Aun Roy. Bot. Gardeu, Caleutta, Vol. 9, Prate 150.

Tith: by K. P. Dass.

D H H A8
rawn by B Hormugj HEMIPILIA CORDIFOLIA Lindl.



Ann, Roy. Bot. Garden, Calcutta, Vol. 9, Prare 151.

Himalaya

Duthie : Orehids of the Wescern

iy et

Lith by A C. Singha.

CYPRIPEDIUM CORDIGERUM Don.

Drawn by H. Hormusji
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