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P R E F A C E ,  

TEE attempt hcre made to give an accorint of the Orchids of tlle Weatern 
Himalaya may be regarded as a supplcmcnt to tlie splcndid work by Sir 
George King and Mr. R. Pantling on thc Orcllich of tllc Sikkim Hirnalaya, 
which was publisllcd in 1808 as Volume V111 of tlic Annals of the Royal 
Botanic Garden, Calcutta. lJTitli Sir Josepll Hookcr's monograph of the Orchids 
of British India as a basis, and Sir Georgc King's Sikkim Orchids as a modcl 
for a local orchid-flora, tlie preparation of the prcscnt contribution has been 
very greatly facilitated. 

Of tlie many eminent botanists who contributed largely in by-gone years to 
the orchidology of the western Himalaya, tllc following names should be especially 
mentioned :-Govan, ROY~C,  Wallich, Jucquemont, TTicary, Falconer, Griffltl~, Edgeworth, 
Thomson, Madden, Strachey, Winterbottom, Fleilling and Lady Dalhousie. The 
collections made during more rcccnt years by A.itchison, Brandis, Davidson, C. B. 
Clarke, Mackinnon, Gamble, Lacc and othcrs have bcen the mcans of ad&ng 

to our knowledge of the subject. 

Since tlie publicatiou of Sir Joseph Hooker's monograph of the Orchids of 
Britisll India, in 1890 further imporlant additions have becn rnadc to the Orchid- 
flora of the Western fIimalaya. Jfany interesting species were collected during 
my two botanical tours through Kaslimir in 1802 and 1893, and in subsequent 
years by specially trained nativc collectors, who werc sent to Hazara, Kashmir, 
Chitral, Pangi, Garhwil, Ku~uaon and to tllc Sub-Himalayan tracts of Rohilkhand 
aiid N. Oudh.' 

In a privately printed list of Simla illants 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, tlie "Flora 
Simlensis," appeared, in which thirty-eight species are described, and seven of 
t h e ~ e  are figured. 

'rhe hawings for the fifty-eight plates contained in the present work mere 
under my supervision by H. Hormusji, for many years artist to the 

Botanical Department of Northern India. These plates represent only such species 
s s  have not already been figured in the Sikkim work, with one exception, viz., 
Eu6enuria latilu6ris, a species which has been so frequently confused with what is 
now k n o w  under the name of B. Bdyeroorthii Hook. f. (Platanthera acuminata 

-- 
m I am glad of this opportunity of being nble to b ~ g  to notice the servicos of one uf these men, via., Inayat Khan. 

not only because of his remnrknblo ~pt i tude  ns n collector and of hie skill in the selection sod preaervntion of herbarium 
hut chiefly by reason of his genuine enthusiasm in his work, by menos of which he has acquired a ver? extensive 

and practical knowledge of botany. 
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Linnl.) that it was considered advisable to have plates of each side by side in 
this volume for the sake of comparison. It sliould also be mentioned that plate 
No. 23.3 of Llle Sikkhl Orchids does not represent CaZa~ttAe lricari?zala of 
Lindley (see plate No. 103 of this voiume), and that plate No. 406 of the 
S i k k b  Orcllids represents .Ea6~1~aria etzs$oZia Lindl., a species quite distinct from 

H. pectirrata Don (see plate No. 130 of this volume). 
In conclusion I nlisli 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. Yhilip Mackinnon, F. L. S., whom I have known in India for 
many years as an entliusiastic botanist. To turn attention more particularly to the 
practical results of the interest hc 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 neiglibourliood of Mussoorie, also several other rare and 
interesting species, nrliich had not previously been recorded as Western Himalayan. 

I am very lnuch obliged to all those who have kindly aided me with orchid 
specimens from various parts of thc Western Himalaya, and trust that I may not 
have failed to mention them by name throughout the pages of this book. From 
Sir Josepli D. Hooker, m110 has always taken a great interest in my botanical \work 
in India, I have received very great help ancl 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, tlie well-known orchid specialist at  Kew, concerning 
some of the more critical species. I wish also to acknomlcdge the great assistance 
I have received from Mr. Rolfe since my return to England, as well as from 
Mr. TV. Botting Hemsley, tlie 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 thc letterpress. 

J. F. DUTHIE. 

10th February 1904. 



INTRODUCTION. 

THE tract of the Western Himalaya lics between 28"45' to 36" N. let. and between 
71'30' to 80°40' E. long.* I t  extends from Kumaon on the east to tho North-West 
Frontier territories of Gilgit, Chitral and Hazara, and its total area nearly equnls that 
of California (United States). T h e  outer ranges rise abruptly from the great tropical 
plain of North-West India, and u ~ u a l l y  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 Inet with. Beyond, and iu the neighbourhood of the main 
axis of the cllain of the West I-Iimalaya, are the lofty snow-clad peaks, some of which, 
such as Nanda Devi i11 Kumaon, aud Nanga Parbat between I<ashmir and Gilgt ,  attain 
an altitude of over 25,000 feet above the sea. 

T h e  number of species a t  present known to occur within the limits of the Western 
Hinialaya 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 wbich are endemic. 

T h e  following table shows the distribution of the genera in other parts of the 
world : - 

A ~ N .  ROY. BUT. UARD., CALC., VOL. IS. 



8'2 INTRODUCTION. 

The follo~ving list. gives the nlunber of species contained in each of the forty-five 
genera : -Habenaria 31 ; Denllrobium 15 ; L k a r i s  n ~ ~ d  Erclophia 9 ; Calairthe, Cynzbidiunt and 
Hertt,inluin 7 ; Ccclogync and Coodyeru G ;  Lis'cra and Orchis 5 ; i l f ieros tyb ,  Oreorchi~, L u i ~ i a ,  
Vanda and Pogonia 4; Oberolrin, BuZb~phyRum, Czrrhopetnluin, Eria, Saccolabiunz and 
Epipactis, 3 ; Pholidota, B r i d ~ s ,  Ep@ogum, Spiranthes and Cypripedilcm, 2. The remaining 
eighteen genera nre represented by a single species :-Pnchystonza, Phuius, Geodorunz, 
Corallorhiza, Dorilis, Ornithochiltrs, Sarcochiltls, Rhyr~chost,ylis, Cleisostoma, Sarcanthus, Gastro- 
dka, Aphytlorchit, Galcola, Cephalnnthara, Ztrc~inc,  rln(eet0chi2~~, H ~ r n ~ j i l i a  and Satyi.iuin. 

The number of \V. Himalayun species found iri Sikkim is 105, and the following, 
thirty-five species extend to China :-A&rostylis cgli~zdrostachyn, Liparis longipes, Deiadrobium 
chrysai~thurn, D. cluvatlrnz, Celog~ize elata, Calunthe puberulu, C. tricarinata, Eulophia 
jinva, E. nrtda, Greo)-chis fuliosa, CoraZZorhizu innrita, Cymbidiuna pc~aduluna, C. lo~u~ijooliunz, 
Ornithochilus fuscus, Lrrisia teretifolia, Br ide3  odoraluin, Epipnctis consimilis, E. ghantea ,  
Spiranlhes australis, Goodayera repens, G. procera, Zeurine sulcata, An~c loch i lu s  Rozburghii, 
Orchis Chusua, 0. 8pail~ulata, Habcnariu Susaiziice, B.. ensifotia, H. littermedia, H. uiriddis, 
H. goodycroides, H. galeandra, Hernziniunz ~ ~ u ~ ~ ~ i ~ ~ i j b l i t ~ n z ,  B. . ~ I o ~ I o I . c ~ ~ s ,  Sa t y r iun  itepalense, 
Cypripedium hiiaalaicuna. 

Twelve species are found in Ceylon, viz.-Lil3ai.is longipes, Pholidoia intbrieata, 
Eulophia nuda, Rhynchostylis retusn, Lzcisin tet,etifolia, Vanda parvijlora, V. Rozburghii, 
Goodyera procera, Zeuxiite sulcuta, 8piranthes azcstralis, flubenzria plantaginea and Satyr ium 
nepaleiase. 

The following ten species extend to Britain:-Listcra ovala, Corullorhiza innata, 
Coodyera repens*, Spi;aittAes autzcnznalis, Xpijooyunt apl~yllunt*, Epipaciis latlfolza*, Cephalan- 
thera ensifolia*, Orchis iatifolia, Herminii~na ilfonorchis and liabenarig viridis. 

Pholidola imb)-tcata and Spiranthes alcshalis extend to Australia, and Epijoactis gigantea 
and Coodyera vepens occur in North America. 

The following twenty-four species are not at present kuown to occur outside the 
area of the \Vestern Himalaya:- 

t Illiwos!ylis dlackintzotzi-Dehra Dun and Mussoorie. 
Lipa~ia di~dun-Dehrn D~tn .  
-- t.ostra6rr - ~ u m n o n  to Simla. 

Oreorehis indica-Qarhmal to Simla. 
t- Ro(fei-Garhwdl. 
: Dei~drobilrrn Ga~tzblei-Dehra Dun. 
t Cirrhopetnluiti Huokeri-Gorhwal. 

Erin alba-Kumaon t o  Chnmba. 
# EuIol~kia Hor~~auxjri-Dehra Dun and Uarhmhl t o  Hszara. 

-ohtusa-Sub-Bimalagan. 
t -dlackinnoni-Sub-Himalayan. 
t Cynioidiuttt M~ekrtt~iuwi-Mussoorie range. 

A160 in Sikhlm. 
t Pubi~shed in Jonrn. As. Soc. Beng. lmxi (1902). Purt i. pp. 37-46 

Published in Journ. As .  Soc. Beng. lxvi (1897). Par? i. 684 
5 R'ot prerionsly published. 



' Lintera knahmiriana-Kashmir. 
t - tnicrogbtli8-Mussoorie range. 
t Ayhyllorchi~ Cfollani-Qarhwil. 
t Pogorria MackDrnoni-Mussoorie range. 
Gastro:/ia orobanchoides-GarhwLI to Kashmir. 
Orchis 8trachcyi-Kumnon. 
Hel.)ninir~+~l Dulhiei-Kumaon and Brit. GarhaB1. 
Hnbenario long~ofia-Dehm Dun. 
-~rtbrscena-Dehra Dun and Garhwkl. 
---arcuatn-Kumaon. 

Information regarding the distribution of the Western Himalayan orchis a t  
different altitudes above the level of the sea will be found under cach speciee. The 
following is an abstract giving the number of species found wit,hin each zone:- 

Restricted to the sub-tropic01 zone ... ... ... 85 

... Exhnding from the sub-tropical into the temperate zone 16 

... Restricted t o  the temperate zone ... ... S9 

Extending from the temperate to the alpine zone ... 10: 

Restricted to the alpine zone ... ... ... 3s 

I n  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, i.e., froill March to J u n e ;  (2) during the rainy season; (3)  after the 
rainy season, i.e., from the middle of September and onwards. The species which 
come into flower during tlie first pcriod are :-Dendrobiunt amanrrnz and cand~dum ; 
Btclbophyllui,r polyrhizunz; Cirrhopetalunt nzacztlnstcnt; Pachystoma senile; Eria /lauo; 
Calogyne cristata, och~acea and eku;a; Calanthe tricnrinata, Munnii and plantggmea; 
Ez~lophia explanatn, campestris and Hormtrsjii; Doritis t ~ n i a l i s ;  Lzrisia trichorhiza and 
teretfolia ; Vanda pariflora and crtstata ; Saccolabruin ca2ceolal.e and distichum ; Pogonia 
Mackinnoni aud Gamnzieana; Ccphalanthera ensifalia; Et,tpaclis consimilis; #piranthee 
arrstralis (at the lower e:evatious) and auttanz~~alis ; Zeuaine sulcota; Wabenaria Cfrt8thii; 
Cypripedium cordljounr. Those of the third period, which come into flower after the 
rainy season, are :-Oberonia Falconcri, ensvorinis and pachyrachis ; Liparis cord&xolja and 
lorrgipes; C~ logync  ovalis; Cymbiditcm Mackinno~zi, cyperifoliunr and g{qanteum; Haborarb 
pbntagilaea. The  flowering of Cynzbidizcm Mackznnond in mid-winter near Mussoorie at  
a n  elevation of about 5,000 feet, and within the region of h e a ~  snolvfaIl, is 
remarkable. An allied species, C. cyper i fo l in~,  is found also in similar situations but 
always under the shclter of trees, where it comes into flower during March and 
April, though in Sikkim this species is said to flower i n  November. C. giganteurn 
flowers during November and December. I am, therefoie, inclined to regard both 
Q. cypcrifoliuna and iNacki~taoni as late-flowering species of the previous season. 

* Not  previous!^ published. 
tPublislrcd in Joun. Is .  Soc. Deng. I n i  (1902). Part i, pp. 37-45. 
1 ilZici.oslylis musci fera;  Goodyera vepens; Orchis latifolia, 0. Chusua, 0. spathulato ; Ralenaria dilehirpli 

Josephi, H .  Blisabrtho; Her,irinism Nonorclis, E. Duthiei, H. co~rgul t rm.  

5 Goodyera fusra,  Hahenaria urceolata. Herniiiriunr pryiotriforme. 

ANR. ROT. BOT. GARD., CALC., VOL.  I X .  



The re~naining 130 species belong to the second or rainy sensoo period. A large 
number of thc terrcslrial kiuds way be said to form a portion of that curiouo sub-trop- 
ical herbaceous vegetation which suddenly makes its appearance on the advent of the 
moist monsoon weather, and as rnpidly withern and disappears as soon as t l ~ e  rains 
are over and the air becouies drier and colder. The most conspicuous exaulples of 
this lnonsoon herbaceous flora [Ire the epiphytic forns, which clothe the trunks and 
branchea of the trees, and more eupecictlly the oaks, with a profuse li~ce-work of brilliant 
green. Many of ths Sc~i~aritiiaere, such its species of Hed~chtcn~, C(~tctle~u, &C., are fre- 
quently found as epiphytes, whilst the rocks and steep bnilks aro gay with the flowers 
of begonias and gesnoraceous species belonging to Chirita, Plutjste~tlma, Z)itiymoca/pus 
and Ri~yncltoglossu~iz. These conditions prevail, of course, to a much greater extent in 
the Eastcrn Districts of Kunlaon nnd Garhwal where the rainfall is ,Leavier, and n1oi-e 
so, and for a similar reason, on the outer thau on the i ~ ~ n c r  ranges. Some of the 
rsiuy season terrestlial species appear to prefer an epiphytic liabit of growth. IIabenc'ria 
latilubris, for iustunce, is more frequently to be found on the trunks of trees thau on 
the ground, whilst H. Edpworthii is invariably a g ~ o u n d  orchid and is usually found 
growing in open places away from the shelter of trees. Habeltaria Elisnbclhce is very 
often met with on the branches of trees, whilst Eernbitriuti~ r+fuckii~~to~ti llas not as yet 
been seen growing on the ground either a t  Mussoorie or in its Sikkiill locality. 



TRIBE I.-MALAXIDER. 

rollinia usually 4, waxy, without a]~l)ondagcs, frcc or rarely attached by their bases 
to 8 ball of trcinsluccnt iuatter. 

Sepals and petals widoly spreading, lip deflexod or deaurved 
from the bnae, oolumu not prolonged into a foot :- 

Lip superior, column very short:- 
Leaves equit,snt, fleshy . . . . . . . . . . . .  1. Obero~tiu. 
I~aves  not equitant, mombranoria . . . . . . . . .  2. Yieroatylin. 

Lip inferior, oolumu long . . . . . . . . . . . . .  3. Lipar~a. 
Sopals and petals more or len~ oonnivent, iip ereot from the 

base, colulun prolonged into a fool :- 

Lip not artioulate on the foot . . . . . . . . . . . .  4. Dendrotir~n. 
Lip articulate on the foot:- 

. . . .  Lateral sepals not muoh esoeeding the dorsal 5. U~tlbo~h~ll~rr~i. 
. . . . . .  Lateral sepals muoh exceeding the dor~al ti. Civrhopetnlttr,~. 

1. Oberonia Lindl. 

Epiphytes with usually very nhort, often tufted, stems. Lcaucs coriaceous or fleahy, 
usually ensiform (rarely terete), alwilyu diutichous and elisiforn~. Fluwera minutu, muny, 
sometimes whorled, arranged ill a long erect or deflexed spike-like or mceme-like 
inflorescence, but expanding centrifugn!ly. Sepals subequal, ovate or oblong. PclaIs aa 

wide as or narrower than the sepals. Lip larger thau the uepala, clessilo, rarely entire, 
usually lobed and often eroae-lobular, the hypochilc illore or loss concave .or \pith a 
nectar-secreting pit near its base. Colunan r e l y  sliort, stout, rarely winged. Anlhler 
terminal, incumbent; pollininiz 4, cohering iu pair8.-Species about GO, distributed iu the 
Indo-Dlalayan region, but exterrding also to Chinz, Austrulia and the i ~ l a n d ~  of 
the Pacific. 

Lip without lateral lobes or basnl aurioles ... ... 1. 0. poclryrrrchis. 
Lip with lateral lobe8 :- 

Lip oblong, with small lateral lobes ... ... 2 .  0. Fako~reri. 
... Lip obcordate, with lnrge broad lateral lobes ... 3. 0. obaijorti~is. 

1. O D ~ ~ N U  PACHYRACHIS Heichb. f. in Herb. l b w  ex Hook. f .  Fl. Br. Ind. 

v., G81. 

Stents very short, tufted. Lcaves eusiform, slightly faleate, acute, 3-10 cm. long 
and 7-18 mm. broad. I'eduncle of i@'oresce/jce short, broad, compressed, aclnate to a leaf 
nearly to its apex ; the flower-bearing rachis fleshy, terete, tapering, erect, equalling 
or slightly lollger than its leaf ; /[oral bracl ovate-rotuod, irregularly but deeply serrate. 
Flowers lxlle brown, sunk singly in rather distaut pits in the fleshy rachis, the 
sepalcl alld lip lying flat on  it^ surface. Sepals elliptic, obtuse, gianclular on the back, not 
reflexea. Petals smaller, linear-oblong, obtuse, subentire. L+ orbicular-elliptic, obtuse, 



concave, eutire or slightly cross a t  the apex, aud wit11 a deep depression a t  the base just 
under the colunl~l Capsuk short, turgid, often gibbous. Icing & Pantl. in Ann. 
Roy. Bot. Gard. Calc. viii, p. 4, plate 3. 

Conlnion on the trunks of trees in  Dehra Dun, and on the outer ranges from 
Mussoorie to Kumaon, up to 4,000 feet; ext.endi11g eastwards to Sikkim and the IChasia 
Bille. It flowers during the cold season. 

2. OUERONIA FA~.CONERI Hook f .  Ic. Plant. t. 1780; F1. Br. Ind. v, 678. 

Steii~s short. Leovcs 2.5-7 cm. long, straight or falcate, acute, coriaceous. Peduncle 
of infforescc.acc much shorter than the leaves, tcrete, bracteatc. Racenzcs erect or decurved, 
overtopping the leaves ; the rachis stout, deeply grooved iu fruit. Flor.ul braet longer 
than the ovary, oblong or ovate-lanceolate, acumi~~ate ,  serrulate, membranous, very 
pale green. Plozuers very small, shortly pedicelled, Sepals ovate, acute, reflexed. Petals 
falcately lanceolate, obtuse, a little longer and narrower than tllc sepals, spreading. 
L t j ~  oblong or subquadrate, upper surface glistening rr~ith many scattered gland-like 
specks ; lateral lobe8 small, wit11 truucatc or enlarginate tips, the apex with two small 
iucurved obtuse lobes separated by a broad sinus. A121Aer obovate, i ts lip emarginate. 
Capsulcs shortly pedicelled. 0. iridifolia Wall. Cat. 1948 ( l  and 3). 

Co~umon in Dehra Dun, clliefly on nlangn trees, and 011 the outer ranges between 
the Jamna and the Ganges up to 3,500 feet ; floweriiq during September. I t  extends 
eastwards to Sikkim and the Bhasin Hills, and occurs also in Behar, Chota Nagpur 
and in the Konkan. 

The sepels and petals are brownish-yellow, and the lip is greeu. Acoording to Sir Joseph Hooker 
this species is nearly allied to 0. pyv~rlife~a Lindl., but is more robudt, with shorter and broader leavee, 
and with short lateral lobes or shoulders to the lip, the terminal lobes of which are short and distant. 

PLATE 94. Oberonia Falconeri Uook. $-A plant,-of ~ z a i u ~ o l  size. Fig. 1, front view 
of a flower; 2, l ip ;  3, anther;  4, pollinin;-all enlalger?. 

3. OBERONIA ENSIFORMIS Lindl. Fol. Orch. Oberonia, p. 4. 

Ste)?zs 7-8 cm. Leaves linear.ensiform, acuminate, falcate, 7-22 cm. long and 
1-2 cm. broad. &fZoreseence ercct, shorter than tlle leaves, subtruncate ; i ts peduncle 
5-7.6 cm. long 311d bearing numerous minute lallceolate appressed pale bractcoles; 
racenze about twice as long as the peduncle, its rachis thick, fleshy, torete; f i ra l  bract 
longer than the ovary, convolute, ovate-rotund, sub-acute, erose. Flozcrers 2 mm. long, 
pale brown, not a t  all sunk in the rachis. Sepals subequal, broadly ovate, sul-acute, 
entire, not ciliolate reflexed. Petals ovate, sub-acute, stiffly pubescent, thc edges entire 
and ciliolate. L+ twice as long as thc sepals, :l-lobcd, with two large roundcd entire 
basal lobcs; mesochile snbquadrate, smootll, slightly concave, bearing on its edges two 
large projecting blister-like processes; terminal lobe obreniform, with two rounded 
lobulee, separated by  a broad subquadrate al~ical sinus; the  whole surface alid margins 
of the lip, except the smooth mesochile, clothed with stiff hairs. Hook. f. F1. Br. 
Ind  v, 679 ; King Pantl. in Ar~n .  RoJ.. Bot. G a r l .  Calc. Vol. n i i ,  p. 9, plate 9. 



0. acairlrs dook. Bot. Mag. 5056 (not of Griff.). 0. tr~loboln Griff. Notul. iii, 273. 
lVula.zk cnsiforntis Smith in liees' Encycl.; Rcichb, f. in Walp. Aun. vi, 212 
(excl. syn.). 

Dehra Dun, chiefly ou shl trcee, Fukoaw, King,  .Uuclri~ltloi~; and up to 3,000 feet 
on the adjacent Himalaya, flowering during Sovcrnber. I t  extends eastward to Nepal, 
Sikkim and the Khaeia Hills, and has recently been discovered on the Nilgirie by 
Mr. R. Proudlock. 

2 Microstylis Nutt. 

Terrestrial or epiphytic, rarcly saprophytic, ofteu pseudo-bulbous. Leuves one or 
more, rarely absent, membrauous, plicate, continuous with their ~heatlls. Flowera ~ ~ 1 1 ,  
resupinate, in ter~uinal racemes. Se,uals spreading or recurved, subequal. Pdtulr, narrower 
than the sepals but about as long. Lip adnate to the base of the column, usually flat, 
basal lobes large, sagittate, produced upwarda, or cup-shaped with small lobes, or with- 
out basal lobes; the apex emarginate, 2-:<-lobed, erose or entire. Column usually very 
short (long in 111. congests), with two short spreading arms. Anther subtelminal, bilocular; 
pollinia 4 ,  ovoid or obovoid.-Species about 60, in temperate and tropical regions. 

Lip sliglltly convex, basal auricle8 sagittate and projecting upwards :- 
... Leavos 3-4, ovate.lenceolate, acuminate ... 1. X. JV(iIIichti, 

Leaves usually 2, nt the baje of the scape, ovate or suborbi- 
... oulnr, obtuse ... ... ... 9. X. Mockirr~~o~r~. 

Lip concave, entire, its apex produced into a beak, basal auricles absent :- 
... ... Leaf one ... ... ... 3. X. ctJi~rd~.oalnchya 
... Leaves two ... ... ... ... 2. M. fnriacifero. 

1. ~~IICROSTYLIS ~ A T ~ L I C H I ~  Lindl, in Wall. Cat. 1938. 

Stent about 7.5 cm. long, with a few sheathe below. Lcaves three or four, 7.5 to 
11.5 cm. in  length and 3.5 to 6'5 cru. broad, thinly membranous, ovate-lanceolate, acute 
or acuminate, narrowed to the sheathing basc, the upper ones sessile, the loser  with 
sheathing petioles, edges undulate. lnJorescencs 2-3 dm. long;  peduncle shorter than the 
raceme, ribbed; raceme laxly many-flowered; floral bracts lanceolate, half the length of 
the etalked ovaries. k'lou~e~-s yellowish-green, often tinged with purple, about 13 mm. 
long. Sepals o b l o ~ ~ g ,  the dorsal subacute, the lateral broader and obtuse. P e l a k  linear, 
obtuse, with recurved ~uargins like those of the sepals. Lip slightly convex, narrowly 
ovate in general outline; basal lobes or auricles lanceolate, their inner edges tltraight, 
and ~ ~ i t l l  an intervening Fpace. Lip not constricted 60 as to form a distinct anterior 
lobe, its apex f,nt or slightly incurved nt the notch. CoZunln with very fleshy rounded 
arms. Liudl. Gcr!. and Sp. Orcb. 20;  Hook. f .  F]. Br. Iud. v, 686; in  Ann. Ray. 
Bat. Gard. Calc. vol. v, part 1, t. 2, figures 1 and 2 (excl.Wyn. 111. hiloba); King 
& Pant]. in  Ann. Roj.. Bot. Gnrd. Calc. vol. viii, p. 16, plate 18;  Collett in FI. SimL 

i g i ,  fig. 162. Nuiu.vis ocunzinaln Don Prod. 29. 

\\'csterll llinlalaya from Pangi to Kumaon between 4,000 and 7,000 fs5t, 
becoming more a'oundant eastwards, flowering during the rainy season. I t  extends 

to Sikki~u and the K h ~ s i a  Hills, and is found also in Ceylon, 



Vnr. nr~oua Hook. f. Fl. Br. Ind. 1. C.; in Ann, Roy. Bot. Gard. Calc. vol. v, 

part 1, p. 2, plate 2, fig. D. 
Basal lobes of lip slightly fnlcate, converging and sometinles ovorlapping, apical portion 

of lip abruptly beut forward and forming an obovate-oblong or subquadrate apical 
lobe divided a t  tho extremity into two roundcd parallel oblong bluut lobules ; arms of 
the column only sliglltly fleshy ; antl~er wit11 R siirall subacute emarginate lip ; leaves 
tliicker iir texture than in typical M. TlraZlie/~ii, less acute and less undulate. ill. biloba 

Liudl. in \\'all. Cat. 1940 ; Gen. and Sp. Orch. 20; Bidl. in Journ. Liiin. Soc. xxiv. 

337; King & I'antl. I.c., plate 19. 

Simle, Burclny; N.-\V. India, lierb. Royle; Garhwil, Xing; extending eastwards 
to Nepal, Silikiu~ and the Khasia Hills. 

2 ~IICROSTYLIS I~ACKINNONI Duthie in Journ. As. Soc. Beng. lxxi, part 2, p. 37. 

Whole plant 1-1.7 dm. I~igh. Stem swollen below and rising from tlle base of 
the previous ycsr's pseudo-bulb; lower portion enclosed within the leaf-sheaths. Leaves 
2 or 3, horizontnl, unequal in size, the larger one about 6 cm. long and 4 cm. 
bluad, ovate, obtuae, coldatc and aulplexicaul a t  t11c base, fleshy; upper surface dark 
blo\\wi~I~ green; main nerves 3-7, proillincnt bcneatl~; lower surfacc purple-coloured, 
tllc iutcr-bpaccs raiaed above and giving tlre leaf a bullatc appearance. Scape rcddish- 
purl~le, al~arply quadrangular. Raceme sl~orter than t l ~ c  scapc; bracts subulatc, persistent, 
rcflexed, longer than tlre ovary. Flowers scssile, very small, reddish purple. Dorsal 
sepal ovate-lancqolate, subacute; lateral shorter, subfalcate, cdges of all rcflexed. Petals 
linear, bl~ortcr than the sepals, luucl~ reflexed. Basal and apical portions of l$ 
divided by a raised riul; basnl lobes falcately ovate-lanceolate, often contiguous or 
overlapping at the tips; apical poition of lip deeply bifid and protruded, crimson-purple. 
CoZt111,n wit11 fleshy rounded arms. Anther with a truncatc or einarginatc lip.  ova^.^ 
clarate, not twisted. 

Near Dlussoorie on southern slolxs, 5,500 to 6,000 fcet, Mackinnon Nos. 21,779 
and 22971; Dellra Dun on the Kalanga Hill, 2-3,000 fcet, Mueki~anon's collector 
Ho. 25429; flo\rcring in July. 

Although most nearly related to N. Wullicl~ii, the very different leaves at once distinguish this 
plant from any of the numerous fornls of that epecies. It has also much smaller flowers and a very 
differently shaped lip. 

PLATE 95. Ilicrostylie Ilackinnoni Dulhie.-Entire plant,-of ~zatocral size. Fig. 1, a 
single flower, fi.ont view;  2, ditto, seen fronr bcllind; 3, column and ovary witll 
sepals, petals and half tLc lip rcmoved ; 4, colullln and upper portion of ovary ; 5, 
antlrer ; 6, pol1inia;-nli enlurged. 

3. I~ICROSTYLIS CYLINDROSTACAYA Reichb. f .  in Walp. Ann. ri,  207. 

Stem procecding from the basc of the small conical tuber of the previous yeal., 
up to 15 cm. long, and bearing one or two wide-mouthed sheaths. Leaf ~ o l i t a ~ : ~ ,  
3.5 to 10 cru. long and 2 to 4 cm. wide, ellil~tic, subacute, attached to a long 



tubular petiolc. In//orcscence 7.6 to 25.4 cm. ; pedunclo long, ebracteate ; raceme 
cylindric, bonring many crowdcd yellowish-green flowerw. F/oral brncl lanceolate, shorter 
than the ovary. Sepals subcqual, ovate, acuminate. Petals linear-la~~ceolate, acute. 
Lip fleshy, broadly ovatc, excavuted, the margin8 thickened, angled and dcnticulute, 
the apex produced into a fleshy point ; upper nurfnce with a raised central line from 
batle to apex, and two convexities i~.umedlatcly under the column. Pollinia divergent, 
eubovoid, their poiuts couvcrgc~lt u ~ ~ d c r  the corners of  the stigma. Ridl. in Jouru. 
Linn. Soc. xxiv, 333 ; Hook. f. Vlor. Br. lud. v, 639 ; Icing & Pantl. iu Ann. 
Roy. Bot. Gard. Calc. i i i i ,  20,  late 24 ; Collett E'lor. Siml. 492. Dzenia cylindroetach~o 
Lindl. in Wall. Cat. 1934 ; Gen. and Sp. Orch. 22 ; \Vight, Ic. 1630. 

Kashmir, C. U. Clal3e No. 31478 ; Siinla 7-8,000 feet, Lady Dalltousic, T. Thonlson, 
Ba~~clug, Collctt and others ; Ba~hahr ,  Lace ; Ciarl~wBl 6-7,000 feet ; Fnlconev, Duthie 
KO. 4430, Muckin~ron No. 21777; Kuiriaol~ 7-8,000 feet, Strachey 9 Winterboltotn 
No. 4 (Dienia), Col. Uauidson ; KBli Valley 12,000 feet, Uz~thie  No. 341. Eastwards 
to  Nepal, Sikkim and Bhutan, and thence to China, occurring usually a t  lligher 
elevntions. I t  has been found also in Central India by Hope, tide C. H. (!larke 
under his uumbcr 16879. Flowers in July and August. 

4. ~ I ICRO~TYLI~  JIUSCI~.LRA Ridley in Jouru. Liuu. 6oc. xxiv. 333, 

Slcnt 2.5 to 12.8 c n ~ .  long, from the apex of s snlall ovoid pseudo-bulb, bearing one 
or Inore tubular sheaths. Lenves usually two, approximate, unequal, ovate-rotund to 
ovate-lsnceolate, obtuse or subncutel somewhat n a ~ ~ o w e d  at  the base to  the sheathing 
petiole; blade 5 to 10 cm. in lengtli. Inj'orescence 7.5 to 25.5 cm.; peduncles terete, 
ebracteate; rciceme about equalling the peduncle, rather Inx. Fl02uers minute, yellowish- 
green; $oral bract shorter than or equal to the pedicelled ovary. Sepab subequal, broadly 
oblong-lanceolate, subacute, longer than the linear petalp. Lip broadly ovate, fleshy 
and excavated a t  the  base; side lobes obscure, convex, thickened. Coltrmn very short, 
fleshy. Hook. f. Flor. Br. Ind. v, 689 ; King & PantL in Anu. Roy. Bot. Gard. Calc. 
. . . vln, p. 20, t. 25; Collett F1. Siml. 491. Dimia muscifkra 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 Aupust. I t  extends eastwards to Nepal and Sikkim, 
and it  is also found in the Kurram Valley. 

3. Liparis Richard. 

Terrestrial or cpiphytal, pseudo-bulbous. Leaves one or more, membranous or coria- 
ceous, continuous with the sl~eath, or thickened aud jointed a t  the baee. Fkwers small, 
in  terminal racemes, resupiuate or not. Scprtls spreading or recuwed, the margins usually 
revolute. Petals much narrower than the sepals. Lip adnate to the base of the 
column, usually broad, flat, or deflexed from the middle, sometinlee concave, often with 
cnlli uear the base. Column elongate, often arched, usually winged near the apex, and 
tumid arid compressed at  the base. Anther terminal; pollinia 4.-Species about 100, 
ill temperate and tropical regions. 

ANN, ROY. BOT. GARD., CALC., VOL. IX. 



Leaves large, membranoue, contraoted at the base into and continuoue with a long sheath: - 
Lip abruptly deflexed from the very base :- . . . . . . . . . . . . .  Leaf solitary, cordate ; bracte minute 1 .  L. eordifolicc. 

. . . . . . . . . . . . . . . . .  Leaves 2, brncts deflexed 2. L. clcpezu. 

Lip deflexed from about the middle : - 
Leaf solitary :- 

. . . . . . . . . . . . .  Leaf thin, bmcte long and slender 3. L. Qloasuln. 
. . . . . . . . . . . . . . . .  Leaf fleshy, bracts minute 4. L. diodon. 

Leaves 2 ; bracts very minute ; lip broadly oboordate, apioulet'e, orenulate 5. L. rostrata. 

Leaves 2-5; lip ounentely obovate, 2-tubercled at the base :- 
. . . . . . . . . .  Leaves 2-3 ; floral brnot ovate-lanceolate 6. L. pflradoxd. 

. . . . . . . . . . . . .  Leaves 4 or 5 ;  floral bract minute 7. L. litrrber- 
culala. 

h v e e  ooriaceous or subcoriaoeous, jointed to the sheath or pseudo-bulb :- 
. . . . . . . . . . . . . . .  Pseudo-bulb elongnte; leaves 2 8. L. lo1rgipa8. 

. . . . . . . . . . . . .  Pseudo-bulb short, ovoid; leaf solitary 9. L. Dirthiei. 

1 .  LIPARIS CORDIBOLIA Hook. f. Ic. Plant. t. 1811. 

Terrestrial, the whole plant of a uniform deep green colour. Pseudo-bulbs crowded, 
a u c h  compressed, ovoid, pointed, with a few scattered fibres a t  the base, 3.5 cm. long. 
Stem short, stout, enveloped by the leaf-sheath. .Leaf 5 to 12.5 cm. long and 3-5-10 cm. 
broad. Inflorescence about as long as the leaf; peduncle elongate, ebracteate. Raceme 

2.5 to 5 cm.; jloral bracl triangular, minute, the pedicelled ovary long and filiform. 
Rowers 1.5 cm. long. Sepals linear-lanceolate, acute;  the dorsal spreading, the lateral 
pair lying uuder the lip and almost concealed b; it. Peta l s  linear, spreading. L+ 
broadly triangular or obovate-deltoid, flat, with a slight concavity a t  the  base, and with 
a minute tooth on each side, a central grooved ridge and two lateral branching nerves; 
the  edges minutely erose-creuulate ; the apex broad, subtruncate and  ap icu l~ te .  Colunzn 

curved, much swollen a t  the base, and produced into two polished knobs, apex with 
two short rounded wings. Pollinia elongate, 3-angled, each pair resting on a distinct 
rostellun~ which is tipped with a ball of transparent viscus. Hook. f.  Flor. Br. Ind. v, 
692;  King &L Pantl. in  Ann. Roy. Bot. Gard. Calc. viii, p. 21, plate 28. 

nehra Dun, Royle; extending eastwards t o  S i k k i ~ n  and the Kliasia Hills, up to  
6,000 feet. Royle's specimens were in flower in  October. 

2. LIPARIS DEFLEXA Hook. f.  Flor. Hr. Ind.  v, 697. 

Terrestrial. Stem cylindric, as thick as tl goose-quill, 5 to 6.5 cm. long, covered 
by two or three tight short tiubacute sheaths, spriuging from a cylindric tuber. Leaves 
two, from near the t.op of the stem, subopposite, and with short unequal petioles, elliptic, 
acuminate, membranous, plicrtte, 7-nerved, 15 to l 8  cm. long, and about 6 cm. broad. 
In/lorescence longer than the leaves, erect, striate; the peduncle with a few lanceolate deflexed 
bracts. Rueentc lax; floral braet half as long as the pedicelled ovary, reflexed. Flowers 

about 8 mar. across, yellow. Sepals narrowly oblong, the dorsal acute, the lateral 
ones obtuse. Petuls  narrowly oblong, obtuse and, like the  sepals, reflexed and with 
recurved margins. Lip flat, orbicular-reniform, contracted a t  its junction with the 
column, the margins miuutely erose except near the base; apex broad, lightly 
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smarginate and ruucrouate; the upper surface with a narrowly oblong n~ceial glistening 
and nectar-exuding patcll extending from the base to the middle; calli two, just 
under the column. Coluaa~t slightly curvcd, with narrow rounded winge uoar the apex, 
the baue somewhat swollen. Hook. f .  Ic. Plant. 2008; King & Pantl. in Ann. 
Roy. Bot. Gard. viii, 25, plate 81. 

Kumnon, in the Kali Valley, Dlithie's Coll~clor  No. 24119; floweriiig in August. 
Previously known or~ly from Sikkim. 

Terrestrial. PseutL-bulbs ovoid, tufted, 3.5 to 5 cm. long. Leuf solitary, obloug, 
subacute, buddeuly contracted into a sheath a t  the base, bometimes stalked, 5 to 10 cm. 
long, snd  up to nearly 2.5 cm. broad. In/lorescenee erect, longer than the leaf ;  
raccnzc lax-flowered; Joral bract linear, obtuse, shorter than the pedicelled ovary. Flower 
1.9 col. long, green, the lip purplish. Sepals obloug-luuceolnte, 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 n shining fluted line running from base to apex, without 
calli a t  the non-deflexed base, the whole lip veined and purple with o l i v e - p e n  edges. 
Colunar, 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. Linu. Soc. xxii. 
268;  Hook. f .  Ic. Plant. 1809; Flor. Br. Ind. v, 693; K ~ n g  & l'nntl, ill Ann. Roy. 
Bot. Gard. Calc. viii. 26, t. 3:3. 

blussoorie range, 6,000 to 7,000 feet, iKacki i t~~on,  Drithie, Nos. 21772, 22734, 
24179; Landour, 5,000 to 7,000 feet, Edgeu~orth; British Garhwal, 6,000 to 7,000 feet, 
Urrthie No. 4427(aj; Kumaon, 7,000 to 8,000 fcet, S/r.achey 9. Winterbotlom 'No. 1, 
Colonel Davidson, Dutlzk. Flowera i u  August. I t  extcnds eastwards to Nepal and Sikkinl. 

4. LIPAHIS DIODON Reichb. f. in Linniea xli, 4:). 

Leaf elongate, spathulate, obtuse, membranous, fleshy. Scope angled, naked; brack 
minute. Scpak lincar. Peta l s  filiforu~. Lip cuneate and angled on both sides a t  the base, 
then dilated, sub-quadrate and creuulate a t  the end, apiculate. C'olumr~ slender, curved, 
2-toothed a t  the base. Anther not rostrate. Ridl. in  Journ. Linn. Soc. xxii, 278; Hook. f. 
Flor. Br. Ind. v, 693. 

Dehra Dun, Hort  W. Sanders. I have seen no specimene of thie plant. 

5. LIPARIS ROSI.RATA Reichb. f .  in Linnaa xli, 44. 

Terrestrial. Z'seudo-tulb ovoid, sulcate, 12-20 m ~ u .  long, tufted ou a short rootdock. 
S t e n ~  from the basc of the pseudo-bulb, bearing two obtuse sheaths. Leauec two, 
ol~pogite, sub-sessile or petioled, broadly ovate, subacute, about 1 dm. long and 3-5 cm. 
broad, tapering into sheathiug petioles. h'cape a little longer than the leaves; 

peduncle angle. winged; raceme laxly fluwered, 5-13 cm. long; bractu 

small, broad-based. Flowers 19 mm. across. Sepals 3-nerved, narrowly lanceolate or 



spathulate, dorsal with a cordate base. Pctuls linear, reflexed. Lip flat, quadrate, 
obcordete, with tl minute ruucro in the sinus, green tinged with lilac, margins lninutely 
crenulate, claw channelled above. Coiunzn long, slender, winged on the sides. Anther 
with a broad triangulnr beak. Hook. f. Ic. Plant. 1813 ; Fl. Br. Ind. V,  694; Collett 
F]. Siml. 492. L. oliwacca (in  art) Herb. Ind. Or. Hook. f. & Thorns. (not of Lindl.); 
Royle Ill. 364. L. ruperlris (in part) Ridl. in Journ. Linn. SOC. xxii, 145 (not of 

Griffith). 

S h l a  to Kumaon at elevations between 5 and 8,000 feet. Simla, T. Thomson, 
Canable; Jaunsar, Gan3L No. 27163, Osnzaslon (Duthie'.~ No. 21774); N.-W. India, 

Royle (L. olivaccu); DSussoorie, Fakoizet~, .k'nckingzoa, Dzcthie Nos. 637(a), 21773, 21774, 

22971. In  flower during July. 

PLATE 96. Lipnris rostrata Reichb. ,E-A plant,-of natural size. 1, front view of 
flower; 2, back view of ditto; 3, column; 4, nnther; 5, pollinia;-all enlarged. 

6. LIPARIS PAHADOXA Reichb. f. in IValp. Ann. vi, 218. 

Terrestrial. Pseudo-bulbs narrowly ovoid. Stems about 15 cm. high, slightly bulbous 
a t  the base, bearing several sheaths. Loaves two or three, 12-13 cm. loug and about 
2.5 cm. broad, alternate, narrowly elliptic-lanceolate, acute, narrowed to the amplexicaul 
sheath, plicate, 5-uerved. Injhrescozce longer than the leaves, the peduncle finely striate 
with one or two lincar spreading bracts; ruccnze as loug as or louger than its peduncle 
few-flowered ; jloral bruct ovate-lanceolate, shorter than the twisted stalked ovary. Fhws,.s 
1.3 cm. long, green. the lip dull-purple. Dorsal sepal lincar, blunt, spreading, its 
margins recurved; lateral broadly ovate, 5-nerved, recurved. L+ quadrate, abruptly 
deflexed from the middle, concave, and bearing two erect tooth-like culli; the edges 
entire; apex broad, emarginate, erose, aud shortly apiculate. Colum)a not curved, its 
upper half hood-like from the large rounded crenulate wings. Anther acuminate. Rid]. 
in Journ. Linn. Soc. xsiio, 261; Hook. f. F1. Br. lnd. V, 698; King & Pantl. in 
Ann. Roy. Bot. Gard. Calc. viii, 37, plate 34;  Collett F1. Siml. 492. L. odorata 
Lindl. Gen. and Sp. Orch. 26 ; Thwaites Enum. 1'1. Ceyl. 295. Bmpusa paradoza Lind]. 
in Wall. Cat, 19378 (in part); Bot. Reg. hub. t. 8Lj; Gen. alld Sp. Orch. 17; Royle 
111. 364; Iliq. Prolus. F1. Japon. 155; 'I'hwaites Enum. PI. Ceyl. 426. Malazis 
IontifoZiu Smith in Rees' Encycl. 

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

7. LIPAEIE BITUBERCULATA L i d .  B0t. Reg. sub. 882. 

Terrestlial. Sleins tall, tufted, erect, robust, fleshy, 2 to 2.5 h. Leuvcs four or five, 
1 to 2 dm. long, obliquely ovate or elliptic-lanceolate, shortly acuminate, :-nerved, 
plicate, membranous, polished, the base tapering into the broad sheathing petiole, 
Igorescence erect, stout, striate, much longer than the leaves; peduncle without bracts; 
raceme about l 5  cm. long, rather few-flowered; floral bract minute, cordate, acute, 
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deflexed. Flower? about 8 mm. long, brownish-purple. 1)orsal eepal linear-oblong, obtuee, 
reflexed; lateral pair similar in shape but broader and spreading. Petab  linear 
spreading, their margins, like those of dorsal sepal, recurvcd. Lip oblong. very concave, 
deflexed from about the n~iddle, revolute, beuring two sharp tooth-like calli a t  its bass; 
edges entire or slightly crenulate, the apex blunt with a small triangular apiculus. Column 
curverl, slightly winged ncar the apex. Ridl. in  Journ. Linn. Soc. xxii, 263; Hook. f .  
FI. Br. Ind. v, 693; King & Pantl. in Bnn. Roy. Bot. Gard. Cslc. viii, 28, plate 
35. E n p s a  paradoxa Wall. Cat. 1037 B ; Lindl. Gen. and Sp. Orch. 17. Cymbidium? 
bitubercu2atuin Hook. Exot. FI. t. 116. Stzcrnzia bihrbci.cu2ula Reichb. f. in Bonplandia 
ii, 22. 

Kumaon, Blinkworth ; extending to Nepal, the Sikkirn Himalay:) and the Khasia 
Hills. Flowers in July. 

8. LIPARI~ L O N G I P E ~  Lindl. in Wall. PI, As. Rar. i, 31, t. 35. 

Epiphytal. I'seudo-bulbs close together in  a row, cyliudric and stem-like, or swollen 
a t  the base, 7.5 to l 5  cm. long, with a few vertical s t r i z  and tightly clasping sheaths. 
Leaves two, oblauceolate-oblong, subacute to acuminate, sometimes aristate, 10 to 15 cm. 
long and 2 cm. broad. Inflorescence erect, shorter or longer than the leaves; peduncle 
slender, terete, ebracteate ; raceme twice as  long as the peduncle, many-flowered ; floral 
bract linear-lanceolatc, shorter than the pcdicelled ovary. Flowers 7 mm. long, pale 
yeIlowisll-green. Sepals linear-oblong, subacute. Petals shorter than sepals, linear, 
obtuse, rcflexed anrl with recurved edges as are the sepale. L@ broadly oblong, re- 
curved from about the middlc, the inner margins a t  the b ~ s e  much thickened so as 
to  form triangular processes; no true calli, sides entire, the apex broad and shortly 
apiculate. Coh~rnn slightly curved, with very small rounded wings. Wall. Cat. 1943 (in 
part) ;  Lindl. Gen. and Sp. Orch. 40 ; Wight Ic. t. 906 ;  Thwaites Enum. P1. Ceyl. 
295; Uenth. F1. Hougkollg 352; Ridl. in  Journ. Linn. Soc. xxii, 293 (excl. L. cZega~is 
Lindl.); Hook. f. Fi. Br. Ind. v, 703 ; King & Pantl. in  Ann. Roy. Bot. Gard. Calc. 
viii, 29, plate 37 Rolfe in  Journ. Linn. Soc. xxxvi, 7 L. pendtaln Idndl. in Bot. Reg. 
1838, Jiisc. 180. ?L. nesophiln Reichb. f. Ot. Hamb. i, 56. L. spalhulafn Lindl. in 
Bot. Reg. 1842, Jlisc. 189, p. 81. L+aris lorgapes var. spathr~lafa Ridley 1. C.; King & 
Pantl. 1. c. 30, plate 38. 

Tropical Himalaya, from Dehra Dull to Kumaon, up to 3,000 feet, flowering in 
September and October. This sprcies extends eastwards to Sikkim, Bhutan and the 
Khasia Hills, and southwards to the Nilgiris and Ceylon; i t  is also found in China 
and in the IIalay and Pacific Ielands. 

L. longipea is a widely distributed and polymorphic epecies. The Dehra Dun plant agrees best 
with LindleyJs L. spnth~ilatn, which hes shorter and thicker pseudo-bulbe, rather broader leaves and 
shorter racemes than iu the type. Sir Joseph Hooker observes (in F1. BC. Ind. 1. C.) that it owun 
everywhere dong with the tom hsving long pseudo-bulbs, and that intermediatee abound. 

9. LIPARIS DUTAIEI Hook. f. Ic. Plant. 1857B. 

Epiphytal. Pseudo-bulbs tufted, ovoid, 8 to 13 mm. long. Leaf linear-oblanceolate 
tapering to the base, petioled or sessile, 2.5 to  7'5 cm. long by  5 to 10 mm. broad, I n -  

florescetdce as long as the leaf, peduncle winged, a little longer than the raceme, 



ebracteate. Hacorle mther laxly flowered; .floral brtrct linear-lanceolate, equal to or 
exceeding the stalked ovary. Flowers ~ninute, pale green. Sepals elliptic-oblong, blunt, 
reflexed, Prtals linear, rcourved, longer than the scpals. Lip quadrate, slightly 
narrowed to the bnee, decurved about the middle, the edges nenr the base with two 
thickened processes; true cnlli none, the sidcs of the lip entire, apex broad, s~bt~runcate,  
aliglltly emargiilate, minutely erose. Cob91aj~ slightly curved, rather long, obscurely 
winged, not thickened nt the base. Book. f. H. Br. Ind. v, 701 ; King & Pant]. 

in Ann. Roy. Bot. Gard. Calc., viii, 32, plate 42. 

Gori Valley in Enstern ICumaon, 2-3,000 feet, Duthic NOS. 5991, 2411 1 ; flowering 
in August. It was subsequently found bp U'r. Pantling in the Tecstn Valley, Sikkim 

Himalayn, at an elevation of 1,000 feet,. 

4 .  Dendrobium Swartz. 

EPiphytal. Psettdo-bulbs sh01.t and fleshy or elongate and steni-like, usually tufted. 
h a z e s  never plicate, usually scssile and with sheathing bases. Flowers solitary, or  in 
faRciclos or racenles, often large. Sepals subequal, the lateral pair obliquely adnate to the 
foot of the colunln and forming with it a sac or menturn. Lip sessile or clawed a t  the 
base, adnet9 to and incumbent on the foot of the column; side lobes embracing the 
column, or spreading, or absent; the terminal lobe broad or narrow, flot, Convex, 
concave or saccate; disk sou~etimes lamellate Coluvcn short, with a lone or short foot 
which uaually has a nectar-secreting cavity at its extremity, the apex angled or 
2-toothed; coather 2-celled. Pollinia 4 ,  equal in length, sonletimcs in free pairs but 
usually all slightly coherent, ovoid or oblong, slightly compressed.-Species about 300, 
in Tropical Asia, Australasia and Polynesia. 

5 1. Brevif lores . -Sle?lzs  tufted, long, terete or clavate. Lcaues mernbrnnousl 
Flowers small, in short racemes or heads, yellow, often dingy; ~lzejltum large, 

gaccate; lip very short, deeply concave or urceolate, truncate or wit11 short lobes. 

1.  D. bicomeratum. 

5 2. Stachyobiil~~.-Pseudo-bu~~s short, tufted, with 2 or 3 leaves, or stems 
elongate m d  leafy. Leaves narrow, membranous, deciduous or persistent. Flowers in 
slender terminal or lateral racemes, small or medium-sized, pale green or yellowisll, or 
white with red veins; nzentz~m rather long, conical, incurved, or short and obtuse; l+ 

often with a flat keel on the disk terminating in a truncate crenate callrls on tile 
rni d-lobe. 

Racemes many-flowered, drooping . . . . . . . . . . . . .  2. D, d e n u d n , ~ ,  
Sonpe short, erect, 3-5-flowered . . . . . . . . . . . . . .  ,?. D. olpestre. 

F, 3. E u d e n d r 0 b i u m . - S t e n ~ s  elcngated, stout or slender, cylindric, cIavate or 
nodose. Paves iuembranous or eoriaceous, persistent or deciduous. F h n s  usually large, 
in lateral pairs, fascicles or racemes, rarely solitary, variousiy coloured, white, yellow 
or purple. 



DENDROBIUN. 

Lip not forming a pouch :- 
Flowers pale yellow, or white with yellow, lilao or purple markings:- 

Posterior portion of lip convolute :- 
Lip about as broad as long, without side lobes:- 

L i p  strongly ciliate on the margins, apical portion pale 
yellow . . . . . . . . . . . . . . . . . .  4. D.pri,,rulinum. 

Lip minutely oiliate on the anterior margin, pale yellow with 
purple radiating . . . . . . . . . . . . .  5. D. Pierrrrdi. 

Lip longer than broad, with convolute side lobes :- 
Mentum swollen a t  the  apex, braoh small, sepals obtuse . . 6. D .  amerunl. 
Mentum conical, bracts large, sepals acute . . . . . .  7. U. tra~caporcna. 

Lip  convolute throughout its length, pnle yellow with reddish- 
purple veins . . . . . . . . . . . . . . . . . .  8. I). Qambki. 

Lip not corvo1ute:-- 
L i p  without aide lobes . . . . . . . . . . . . .  9. D. c ~ ~ y i d i t u n ~ .  

. . . . . . . . . . .  Lip with short erect side lobes 10. D .  c311(ltdrtm. 

Flowers large, yellow, often with purplish blotches on the lip:- 
Petala and lip not fimbriats on the margins, stems erect:- 

Lip aonvolute at the base, and with n large purple blotch on 
. . . . . . . . . . . . . . . . . . .  the disk 11. D .  chcatum. 

Lip  not convolute; petals and lip all similar and concolorous . 12. D .  ~,ornra(a. 

Petals and lip with fimbriate margins :- 
Stems erect :- 

Lip concolorous . . . . . . . . . . . . . . . .  13. D. $~~rbriat~rm. 
Lip with a large patch of reddish-brown on the upper 

surface . . . . . . . . . . . . . . . . . .  13(a). D. jinrlrintum 

var. oculata. 
Stem pendulo:~~, lip with 2 large suborbicular spots of brownish- 

purple. . . . . . . . . . . . . . . . . . . .  14. D.chrysonthum. 
Lip forming a distinct pouch, flowers dull yellow with orange or 

reddish veins . . . . . . . . . . S . . . . . . . .  15. D .  i~roachatum. 

1. L)ENUHOBIUM BICANERATUM Lindl. in Bot. Reg. 1839, Dlisc. 85. 

Steme clavate or fusiform, 7'5 to 45 cm. long. Leaves elliptic-oblong to elliptic- 
lanceolate, 3.6 to 7.5 cm. long and 2 to 2.5 cm. broad; apex acute, obliquely and minuhIy 
bifid. Flowers aboi~t 1 cm. across, yellow marked wit11 red, densely clustered on a 
short racbis and forming a capitate lateral or subterminal raceme; $oral bract sheathing 
the shortly stalked ovary. Dorsal sepal broadly ovate-oblong ; lateral pair triangular, 
all concave and subacute. Petals broadly elliptic, obtuse, about as long as the sepale. 
L@ 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. Colunzn very short, with two large oblong nectar-secreting cells. Mentvm 
urceolate. Anlher fleshy. Sauuder's Kefug. Bot. t. 143; Hook. f .  F1. Br. Ind. v, 729 ; 
King & IJantl. in Ann. Hoy. Bot. Gard. Calc. viii, 42, t. 56. D. breuiflorum Lindl. 
in ,Journ. Linn. Soc. iii, 14. D. Bullojlorum Fnlc. Alss. ex Hook. f .  in F1. Br. Ind. 1.c.; 
Ic. Plant. t. 2028. 

On the southern slopes of the outer ranges; below ~~ussoor ie  between 3,000 and 
4,000 fcet, Xrrckinnon, No. 21744; above Llehra Dun in Garhmal, Gamble; Lenedowne in 



Brit. Garhwal, Capt. Roberls;  Thakil Rill in E. Knmaon, I n a y a t  Kha'rt (Dztthic's 
No. 64092). 1:lowers in August. I t  extends eastwards to the Sikkim Hi~nalayn and 
Upper Burma, nnd south to thc hilly parts of the Ganjanl district. 

2. D E N D ~ ~ O ~ I U S ~  D ~ U D A N S  Don Prod. F'l. hepal. 34. 

Stcnas l 5  to 25.5 cm. l o ~ ~ g ,  tercte, suberect, many-lcaved, the lower leaves ofteu 
early deciduous. Lraves ncrrrowly oblotig, acute or subacutc, sometimes obliquely 
notched, not ntirrowcd to tlie a l ~ e a t h i n ~  base, 5 to 10 cm. long. Racenres leaf-opposed, 

slender, decurved. longer than the leaves, many-flowered. F l o w ~ r s  12 to 20 mm. long; 

$oral hract minute. Sq,aIr subcqutll, not wide-spreading, linear, acuminate, falcate. 
Pela l s  like the sepals, but smaller. L@ in~ich shorter tllan the sepals, decurved fro111 
the basv, lower part subquadrate (when spread out), with two long narrow laciniate 
side lobes; tern~innl lobe strongly rccurvcd, serrate and crisped; apex triangular; the 
disk with an o l~scu re l~  %lined smooth surfacc. C o l ~ ~ ~ l z ~ z  rather long, the margin of the 

clinandriu~u denticulate; foot of columii long, curved, stout, concave, hispid near its 
extremity, witl~out a nectary. Anther with its lower nlargin ciliolate. \Vall. Cat. 2014 
(in part); Lindl. Gen. and Sp. Orch. S4 ; Bot. Keg. 1838, Misc. 156, and 1844, 61; 
Journ. Linn. Soc. iii, 19 ; Hook. f .  P1. Br. Iud. v, 715 ; King & Pantl. in Ann. 
Roy. Bat. Gtlrd. Calc. viii, 45, plate 62. 

British Garhwal, 5-6,000 feet, on rocks, Duthie No. 4416ia); Kumaon, 4-5,000 
feet, S t r a c l ~ y  $ Wiizterbottol,$ No. 5 ;  Duthie Nos. 3403, 5992, 8019, 24094. E'lowers 
towards the end of the rainy season. I t  extends eastwards to Sikkim. 

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

3. DENDROL~IUM AI~PBTRE Koyle Ill. Him. Bot,. 370, t. 88, fig. 2. 

Pseudo-buibs elongate, polyr~odal, tapcring from the base, 9-4 cm. 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. Racenaes 3-7-flowered, leaf-opposed, slender, 
erect. Flowers about 16 mm. across; floral hract subnlate, subpersistent, less than half the 
length of the stalkcd ovary. Dorsal sepal 9-10 mm., lanceolate, acuminate, ?-nerved, erect; 
the lateral pair a little longer and broader, falcately lanceolate, acumii~ate, h-nerved, 
spreading. Peiuls about 8 mm. long, linenr-lanceoiate, acuminate, %nerved, crect. L+ 
decurred, coucave, oblong-obovate beyond the narrow claw (when flstteaed out), yellowish- 
green with dark pulple veins, side lobes crect, acuminate, deeply 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 termiual lobe. Column long, its foot elongating to a right angle, anterior surface 
more or less blotched with purple, edges nlinuteIy papillose, the excavation a t  its apex 
partially concealed by a truncate inflated plate. Mentum short, obtuse. Anther with a 
denticulate lip. Stiguaa a viacid orbicular cavity below tlie anther. Lindl. in Bot. Reg. 
1844, Rlisc. 61 ; Walp. Ann. vi, 300; Hook. f .  F1. Br. Iud. v, 715. D. dcnzcdans Wall. 
Cat. 2014 (in part). ? D. pusillunz Don l'rod. 35. 



Not ullconlllloll in Crarl~wBI and I<u~~lnnn at  elevntionn bctween 4,000 and 8,000 
feet, usually on rocks, flowerill:: dr~rin:: the lnttor prrrt of the rui11y ncanon. I t  extends 
eastwards to  Kc.pal. 

L'LA.I.E 97. 1)~ndl.0l~iunl ~11)ost1.e Iloylr,.-l'ortio~l of pla~it,-of rtalurul eize. 1, a 
single flo\ver; 2, tliito with .ucpale and pctale removcd; 3, lip, .flatlarted o u t ;  4, column; 5, 
euu~mit  of C ~ ~ U I I I I I  wit11 alltl~c~r renioved ; 6, front vicw of rrntl~cr ; 7, aidu vicw of ditto ; 
8, poliinia ;--all cizI(o~c/crE. 

4.  D E N D R O U ~ U ~ ~  I ~ R I ~ I U L I N U M  Lindl. in Gard. C'hron. 1858, 223. 

Sler~~o up to 3 d ~ u .  lo~ lg  and about 1.5 cm. in dian~., penduloun. Leaven about 1 dm. 
long, the upper ones snlellor, broadly oblong, cnriaceous. E'lozoers nolitary from the 
node.; of the lenfless stems, ~ l ~ o r t l y  pedicellcd, 6.5 cm. acroea; floral brctcl minute, 
elnarginate. Sepals and prlal.9 white or pink. Srf~ala nnrrowly lanceolate, acumimte, 
spreading or reflexed. l'etala rather smaller, 1ine:lr-lnuceolatc, ucutr, erect or spreading. 
Lip broadly oblong ( w l ~ e ~ l  spread out,), very shortly clawcd, a l~out  3 cnl. in length nnd 
nearly as broad, convolute towards the base, strongly ciliate OII  tile margins, the basal 
portion whito, the apical portion pale priulrose-yellow and pube~ulous. Colulnn with two 
horn-like processes a t  thc apex. Mcnltam rounded. A~zther puberuloue, its lip toothed. 
Capsilcs sessile or nearly so. Liudl, in Journ. Linr~. Soc. iii, 12; 'I'raus. Itues. Ilort. 
Soc. 1861, 268, t. 52; Regel Gartenfl. 18G1, 158, t. 328; TVillinlna' Orch. Alb. vi, t. 
28(i; \'c-itcl1 Man. Dendrob. 70, wit11 fig. and rar. gkaniea 71 ; Hook. f. FI. Hr. Ind. 
11, 735. D. uolile var. palli11i~lo1.a Ilook. Uot. Blng. t. 5003. 

Delu.a Dun a t  NBlnpani; and or1 thc southcl.11 thce of Uudraj near hIursoorie, up to 
3,000 feet, -Yackir~~zoir (Dz~thic's No. 25405); GnrIlw61, Falconer; i n  the r~(lmgauga Valley, 
British G;irhwiI, Dlltlric NO. 25841. F l o i ~ c r s  in April. 

There has been considerable misconoeption in regnrd to tLo distribution of this speoios. Under 
D. crrpirlatrrni iu the F1. Br. Ind. v, 740, Sir Joseph Hooker remarks. ' ' A  8pec.imen in Hort. Kea, 
marked 'Garhwhl, Falooner,' is perhaps s cultivnted one." This evidently refers to the two 
apeaimens of D. crepitlatunr glued down on (he same sheet with Fnlconer's specimens of D. ~irinrrli~,,r,~~, 
and all of them named B. o~etoeeun,  on the Kew Distrib. ticket NO. 1005 by Reichenbach f. 
eubseqi~ently. Tilere is also on the snmo sheet on original ticket of Falconer's refemng to the specimens 
of D. prinrulinrrni, and bearing the manuscript naalo of ' D. pr~trocn~l~u~~r.' Both D. prirnulinuin and 
I). e,.epiriatro~, were found by Falconer in Qnrbwal, ond they were no doubt cultivated in the 
Sahnranpur Garden, and ~ e n t  thenoc tn Kew under one name. The supposition that D. prinrulil~um 
was ever found wild i n  Sikki~n is probably an orror. 

PLATE 98. Dendrobiu~n prinlulinull Li7zdl.-Portion of plant,-+/ natural site. 1, a 
single flower ; a, ditto wit11 sepals aud petals removed ; 3, lip, flattened out; 4, colulr~n ; 5, 
sulnmit ot column; 6, front view of anther;  7, side vicw of ditto; 8, pollinis;- 
all enlarged. 

5 .  DENDROBIUJI I'ILL<ARDI R o x ~ .  Hook. h o t .  Flora t. 9. 

Ste~i~s  slender, pendulous, 6-12 dm. long. Leaves sessile, 5-10 cm. long and 2'5 to 3.5 
cm. broad, lanceolate to  ovate-lanceolate, subacurninato, cnducoua. F'lowevu 3-4 cm. acroes, 
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solitary or two or three together from very short nlinutely bracteate l~ednncles which 
proceed from the slightly swollen nodes of the leafless stems, rose-colourcd or pale 
purple, the lip yellow with purple radiating lines a t  the base. Sepals subequal, oblong- 

lanceolate, subacute. Petuls a s  long as the sepals but much broader, elliptic, blunt. 
Lip suborbicular (when spread out), without side lobes, the claw very short; edges 
shortly ciliate 011 the anterior half; posterior portion convolute, up1)or surface pubescent. 
Co2ro11,n and its foot about equal in length, tho latter with a nectary ut its extremity. 
Anther with a curved erose lip. Capsule 5 cm. long, clavatc. Roxb. F1. Ind. iii, 483; 
Lindl. Gen. and Sp. Orch. 7 9 ;  in Bot. Reg. t. 1756; IVall. Cat. 8007; Bat. 
Nag. t. 2584; might Ic. t .  908; Lodd. Bot. Cab. t. 750; Veitch Man. Deudrob. 69; 
Hook. f .  FI. Br. Ind. v, 738; King & Pantl. in Ann. Roy. Bot. Gard. C:xlc. "iii, 51, 
plate 72. 

Enetern parts of Dehra Dun, in forests by tlle bauks of the Song rivcr, Ga?nble 
and Mackiwno)~ ; flowering in May. Extends to Nepal, Sikkim and Cl~ina;  ik is also found 
in Assam, in Bengal, and southwards to 'l'enasserim and S. India. 

6. DENDROB~UM A>ICENUM Wall, in Lindl. Gen. and Spec. Orch. 78 (exl, syn. D. 

Stents slender, pendulous, up to 7.5 clm. long, slightly thickened a t  the nodes. 
Llaves 6.5 to 10 cm. long, oblong-lanceolate with an obliquely acute apex. Flowers 
;&bout 3.5 cm. across, 2 or 3  from very short bracteate peduncles springing from the 
llodes of leafless stems. Sepals oblong-lanceolate, obtuse or acute. Petals larger, ovate, 
Lip equalling the sepals, oblong-ohovate (when spread out), shortly clawed ; aide lobes 
broad, rounded, convolute; terminal lobe orbicular with undulate edges, disk villous. 
Coluin,~ broad at the apex; uectary large, its upper margin erose, and its lower with 
two calli, the centre occupied by a thickened line. Ajzlhev minutely papillose. Lindl. 
in Uot. Keg. 1844, 49; Journ. Linn. SOC. iii, 12;  Uot. Mag. t. 6199; Reichb. f. in 
Gard. Chron. 1875, i, 305, figs. 57 and 56 ; 1881, ii, 615, fig. 126; Veitch Illan. 
Dendrob. 17; Hook. f. F1. Br. Ind. V, 738;  King C% Pantl. in Ann. Roy. Bot. Gard. 
Calc. viii, 49, plate, 69. D. n~esocl~lorunz Lindl. in Bot. Reg. 1847, under t. 36 ; l'axt. 
F1. Gard. i, 63, fig. 43.  D. E'erlolaice Lindl. 1 c. ; l'axt. 1. C., fig. 44.  

Dehrct Dun, Gamble; southern slopes of ~Iussoorie hills up to 5,000 feet, Falcoller, 
Illackiwnoia; Gltrhwhl, D~lhie NOS. 23842 to 25848 ; Kumaon, Col. Dauidson. Usually 
on trees May and .June. I t  extends eastwards to Sikkim, Bhutan, Sylhet and 
Burma. 

The flowers of this beautiful species are violet-scented. The sepals and petals are wLte tipped 
~ t h  violet, the lip is white tinged with yellow and has a purple spot near the apex, and the lower 
portion of the oolumn and the mentum are violet-colured. 

Stems slender, erect, 3-6 dm. long, slightly thickened at the nodes. Leaves linear- 
lanceolate, 7'5 to 10 cm. long and up to l . 3  cm. broad, the apex oblique and acute. 
F&ruera about 3.5 cm. across, in pairs from the nodes of the leafless stems; Jof,al 



broadly lal~ceolato, scarious, much nllorter than tho stalked ovnry. Sepale n u l ~ e , ~ ~ a l ,  
lanceolate, acute. Petnls about ae long as the septils, but ovate and not eo acute. I;ip 
as long as thc sepals, broadly elliptic-obovate (when spread out), clawed; sido lobes 
broad, erose, convolute, tcruinal suborbicular, undulate; the upper surface pubesceut. 
Columiz with two born-like processes a t  the, apex, the foot narrowed and with ti hnla 1 
nectar-secreting cavity a t  its apex. Mentzim short, conical, obtuse. Lindl. G m .  and 
Spec. Orch. 7 9 ;  Bot. 1Ccg. 1844, RIisc. 6.2; in Journ. Linn. Soc. iii, 1 2 ;  Hot. ?vI.~og. 
t. 4663; Paxt. Fl.  Gard. i ,  134, t .  27;  Vcitcli Man. Dcndrob. 81 ; Hook. f .  PI, BT. 
Ind. v, 738; King & l'antl. iu Ann. Hoy. Bot. Gard. Calc. viii. 50, plate 70. 
D. Iler~shalli Reichb. f. in  1-lonplandia iii, 226. Dendrol. Griff. Notul. 198, No. 1135, 
p. 198. 

I<un~aon, near Kaini Tal, up to 3,001~ feet,; flowering in May. It extends enstwardc 
to Nepal, Sikkim and the Khasia  hill^. 

The flowers are white or pinkish, the lip ir blotched with purple down the ceutre and ha9 purple 
lines towards the base. 

8 .  D I ~ N D R O B I U ~ ~  GAMBLE[ Icing & Pant]. in  Journ. As. Soc. Beng. lxvi, part 2, 584. 

Sients l ~ e ~ ~ d u l o u s ,  slender, 3-6 dm. long, with short scarious bheaths a t  the 
Leaves sessile, 3-5 cm. long and 1 to 2.5 cm. broad, subfalcately ovate-lanccol:lte 
subacuminate, thick, caducous, veins obscure. Peduncles solitary or in pairs fronl the 
nodes or" the leafless stems; flo~.al brc~cts vcrp small, lanceolate, acuminate. Flower, 
1.5 cm. across, inodorous. Sepals and petab about equal, lanceolate, acuminate, with 
reflexed tips, pale greenish-yellow, 5-nerved. Lip 1.9 cm. long, convolute throughout it8 
entire length, the edges fimbriate-seriate except towards thc base and at  the very apex, 
subquadrate when flattened out, blunt a t  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 margin 
Colzcmia 10 mm. long, its foot elongated and with a small ovate-lacerate r l e c t a ~  at it 
base. Nentum elongate, slightly curved and spur-like. Anther minutely papillose outside, 
its lip denticulate. 

Dehra Dun, Gan~ble, 1Mackinnon (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. fl~~crostachyu~t~ Lindl., but the peduncles of the latter are 
much trancled, the lip is convolute nt the base only and is not ciliate on the margine, the leovea 
are membranous, and the flowers are scented. 

PLATE 99. Dendrobium Gamblei .King & Paat1.-A plant,-of natural size. 1, 
side view of single flower; 2, side view of l ip ;  3, lip flattened ou t ;  4, column with 
ovary attached; 5, front view of column ; 6, side view of ditto; 7, anther; 8 ,  pollinia; 
-all elzlarged. 

9. DENDROBIUM CREPIDATUM Lindl. in Paxt. F!. Gard. i, 63, fig. 45. 

8 l d m . s  pendulous, 1.5 to 4.5 dm. long, tapering to the base, striatod green nud 
white, covered when dry with the long scorious sheaths of fallen leaves. Leu~~es 
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linenr-lanceolate, ncuminntc, 5-10 cm. long. Flo2ucr.s 2 to 2.5 cm. ncross, solitary or 
two or three together on very short bracteate peduncles fro111 t l ~ e  sliglitly wollen ~iodes 
of the leafloss stems, white or pinkisl~, wit11 a Inrgc yellow blotch on the lip; petlicels 
3.5 cm. long. Scpnls subequal, broadly oblong, subobtuse. Pctals not esceeding the 
sepals, broadly ovate. Lip broadly obovate, pubescent, the edges undulate; apex broad, 
often retuse; base narrowed to n short clam, with a short t~ansvcrse ridge in frorlt 
of it and a s~uull pit behind. Colunatl very short and broad; ~ncrltlrnz bhort, obtuse. 
Anther. very convex. Ovary long-peduncled, divergont, purple. C ~ s u [ e  clavate, 4 cm. 
long. Bot. Dlag. tt. 4993, 5011; Veitch Man. Dondrob. 33;  Hook. f .  F1. Br. Ind. 
v, 740; Icing & Pantl. in Ann. Roy. Bot. Gard. Calc. viii, 48, plate 66. D. 
Lawatzrcna Lindl. in Journ. Linn. Soc. iii, 10; D ~ l z .  & Gibs. Bonlb. FI. 261. BCIL- 
drochiluln ~osctun Delz. in Hook. Kew Journ. iv (18532), 291. 

Dellrn Dun near Bajpur, W. Gollait (Dut/tie1s No. 25404); Garhwal, E'alconc~i.. I n  
flower during Dley. I t  extends eastwelds to Sikkim, Assani, the Khwia Hills and 
Upper Buruia; it is also found in the Bombay Preside~icy and in S. India. 

The flowers of the Sikliim form are less attraotive than those ot' the form found in Asea~n and 
on the n a s i a  Hills, and Sir Oeorge IGug has reason to believe thet this species is usually self-fertile, 
and that it may represent a stage in the transition towards cleistogamy. 

10. DENDROBIUM CANDIDUM Wall. in Lindl. Bot. Reg. 1838, 36; 1548, &c. 32. 

Stenzs erect, slender, 1.5 to 3 dm. long, cylindric. Leaves 5 to 7.5 cm., uarrowly 
lanceolate; apex obtuse, obliquely bifid. Perluncles with sliort hynlinc sheaths, 1-3 
flowered, from the nodes of the leafless stems. Rowe/.s white, 2'5 cm. long. Sepals 
broadly lanceolate, obtuse or subacute. Petals like the sepals, but uo re  acute. L+ 
as long as the sepals, oblong-lanceolate; the apex suddenly acute; side lobes rou~~ded ,  
iucurved, thc disk between them with all elongated callus. Colunzn short, wit11 a 
very broad and deeply excavated foot. Alentulr~ short, broad and rounded. Anther. 
large, suborbicular, p.tpillose. Paxt. F1. Gard. i,  63, fig. 41 ; Walp. Ann. vi, 286; 
Hook. f. F1. Br. Ind. v, 7%) in Ann. Roy. I3ot. Gard., Calc. v,  patt 1, 12, t. 19; 
King and Pantl. in Ann. R o ~ .  Bot. Gard. Calc. viii, 49, t. 68. B. yatAucclLm 
Lindl. in Journ. Linn. Soc. iii, l 5  ; Hook. f .  F1. Br. Ind. v, 737. 

Garhwal near Tebri at about 5,000 feet, Macl~in~zon's c o l l c t o ~  (Buthie's No. 241 j j) ; 
Kumeon at 3,000 feet, S1racl~cy 4 Winterbottojr~; flowering ill April and AIay. ~t 
extends eastwards to Nepal, Sikkim and the Khasia Hills. 

With tbe exception of n yellow spot near the base of the lip the flowers a1.e pure wllitc. Iu other respects it closely resembles D. a n r ~ ~ s u r n .  

11. DEXDROBIUAI CLAVATUM \Vall. Cat. 2004. 

Stenu stont, slightly clavnte, 4.5 to 7.5 dm. long, the leaf-bearing nnes smooth, 
the leafless sulcate. Leuves 9 to 12 cm. long, narrowly oblong, corinceoua, the apex 

blunt or subacute, ~ ' k h t l y  notched. l'ed.ncZe 5 to 7.5 cm. long, bearing many 



tubular membranous sheaths. Race~ne twicc or three timecc an long an thc pednncle, 
horizontal or dccurved. F/owere four to mix on et~ch peduncle, rather dintant, to 7.5 
cm. across; floral bract mcmbranouu, oblong, subacute, ~hor te r  than the nlender pedi. 
celled ovary. A'epuls oblollg, obtuse or subacutc. I'etals bl.oadly o v ~ t c ~ ,  subacute. Lip 
na i~owed to the convolute base; anterior portion cxpandcd, concave, orbicular-reniform, 
its margins near the base slightly fimbriate; apex undulate; upper ecrface tomentom. 
Colum~a and its foot short, t,he latter with a nectary near the base; nwrtuvt nhort. 
Lindl. in Paxt. FI. Gard. ii, 104, fig. 180;  Bot. Mag. t .  699::; lieichb. f. in 
Walp. Ann. vi, 293; Hook. f .  FI. Hr. Ind. v, 746;  King & l'aotl. in -41rn. Ray. 
Bot. Gard. Calc. viii, 53, t. 60. 

Kumaon, Slraclrey Winterbottona, Stewart; Gori Valley, Dutl~ic No. 24096 ; 
flowering in May and June. I t  extends eastwurds to Nepal, Sikkim, the K h a ~ i a  Hills, 
Upper Burma and China, but is not abundant anywhere. 

The flowers are dark yellow, and near the centre of the lip there is a large reddish-browu blotch, 
the edges of the lip being of a paler oolour than the rest of the flower. 

12. DENDROBIUM NORMALE Falconer io  Ann. Nat. Hist. iii, l96 (uame only); 
Proc. Linn. Soc. i (1839)) 14. 

Stctns 3 to 4 dm. long, ercct, terete, sulcate; internodes 2.5 to 3.5 cm. long 
Leaves linear-lanceolate, :~curninate, 7.5 to 12.5 long, thin;  sheaths tubular. Flowers 
6.5 cm. in diam., subraccmose on a later:rl peduncle, golden yellow, sweet-scented; 
peduncle 2.5 to 3.5 cm. long, with tubular sheaths a t  the base; bructs embracing t h u  
slender ovary, about half its length. Sepals equal in length, their ~nargins 'entire; 
dorsal acute, lateral obtuse or emarginate, all three mucronate just below the apex on 
the outside. Pedals and l+ similar and about as  lollg as the sepals, but a little broader, 
their margins minutely serl.ulatc except to.wart!s their basel;. Colun!n short, rotundate, 
divided a t  the apex into six divisions, of which the larger ones are subobovate 
subcarinate, tooth-like and opposite the pet&. Aullrer firm, with a slender filament 

there are threo anthers unequally developed, the largest being anticous). 
Pollijzia 4, counate in pairs. Gtiff. Notd.  iii, 235; Ic. PI. AY. t. 284;  Lilldl. in  
Journ. Linn. Soc. iii, 1 0 ;  lioyle 111. Him. Bat. 363; Book. f. FI. Br. Ind.  
v, 748. 

Mussoorie range, iu slltidy ravines on the southern slope.;, 3,000 to 6,000 feet 
Vkary, Falconev, Edgeworth, i~fuckinwo~t (Dzrtl~ie's Nos. 22707, 24157); British GarIlrvil 
near l'aori, 1'. Tlwn~son. Flowers in June. 

This remarkable plaut which, as Linclley pointed out, is no doubt a peloriate state or varlety 
of some allied speoies, has given rieo to much disoussion as to the nol-mal position of the fiupplementarp 

in the orchid Lmily. Falconer, in his note published iu the Proceed~n~s of the Liunean Society, 
i,, P. 14, says:-"In my plant it is most d~stiuctly evident both by a decurrent ridge on esph 

filament and by transverse seotious of the column at all heights down to its base, that the supple- 
mentary anthers hnvu the same relative position as the usual fertile one, and in harrnouy with Lindleyls 
formula." It was suggested by Lindley that D. ,im~rnls might prove to be a nlonstroua condition of 
D. jr,ibrratum, but the inflorescence of the former is more ike that of U. clnraturn, whilst the Irarta 
druost exnctly resemble those of D. chrhsg*~!hrrm. 



PLATE 100. Dendrobiuu normale Fu1c.-Portions of leafy and Howering stems,-.of 
i~nftcrnl size. Fig. 1, single flower ; 2, column ; 3, ditto, with anther partially cleiuchcd; 4. 

; 5 ,  pollinia ;-all ejtlnrged. 

Stcnts suberect, 7.5 to l 5  dlu. long, tapering upwards from the base, sulcato, 
slightly thickened at the nodes. Leaves 9 to 15 cm. long, oblong-lanceolate, acuruinate, 

narrowed to the base. liaccnacs usually on the leafy stems, lateral, pendulous, 7-12- 
flowered, 15 to 20 cm. long, t l ~ e  peduncle with several sheathing bracts a t  the base. 
Flottle~.s 5 to 7.5 cm. across, yellow; jloval Brnct minute. Sepals broadly oblong, blunt, 

entire. Petals bronder than tlle sepals, their apices slightly emarginate, erose. Lip 
orbicular, with an uildulate deeply fringed margin, the base shortly clawed. Cohmzn 
-7ith its foot short and broad ltud wit11 a suborbicular nectary near the base of the 
former. AntA~r  obliquely and bluntly conical; pollinia coolpressed. Wall. Cat. 2001 ; 
Liudl. Gen. and Sp. Orch. 83 (not 76); Paxt. Rlag. ii, 172; Floral Cab. t. 109; 
Peitch hlan. Dendrob. 42, with fig.; JVwlp. Aml. vi, 293; IIook. f. F1. Br. Ind. 
v, 745; King Pantl. in Ann. Roy. Bot. Gard. viii, 58. Dendrobizrnz sp. Griff. 
Notul. iii. 113. 

Near Lnnsdowne in British Garhwil, collected by Captain Roberts ; flowering in 
May. This plaili was originally discovered in 1820 by Wallich, or by one of his 
collectors, on one of the outer ranges of the Nepal Himalaya. 

Var. OCULATA Rook. Bot. Mag. t. 4160. 

Flowe1.s bright yellow, with a large round rcddish-brown patch on the lip. 111. 
Hortic. i, t. l 5  ; Warner Sel. Orch. ii, t. 19 ; Paxton F1. Gard. iii, t. 84 ; Jard. 
Fleur. 314; Hook. f. F]. Br. Ind. V, 745 ; King Pantl., 1. c. 59, t. 82. B. Paztoni 
Paxt. Mag. ri, 169 (not of Lindl.); F1. des Serres vii, t. 725. 

Outcr ranges of the Garhwkl and Icumaon Himalaya up to 5,500 feet; )fus- 
soorie range, Vicary, Muckinnon and others; Kumaon, Xtrachey Winterbottonz 
NO. 6. Flowers in April and May. I t  cxtends eastwards to Nepal, Sikkim, Bhutaa, 
Assam and Khasia Hills, Chittagong, Upper Burma, and also in Pcrak. 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 typc. 

14. DENDROBIVM CHRYSANTHUBI Wall. Cat. 20 12. 

Slents pendulous, 6 to 9 dm. long, tapering towards the basa and apex, dark 
green, clothed with scarious white-lined tubuiar sheaths. Leaves 7.6 to 16.5 cm. long, 
and from 2.5 to 3.5 cm. wide, lanceolate, acuminate, thc base rounded and sheatll- 
ing. Fhwcrs 3.4 cm. in diam., rather flcshy, arranged in fascicles of 2 to 4 on 
very short bracteolate peduncles from leafy or leafless stems. Sepals subequal, broadly 
ovate, obtuse, concave, keeled, flesliy, the lateral pair slightly falcate. Petals a little 
longer than the sepals, concave, ovate-orbicular, entire or minutely erose. L@ trans- 
versely orbicular-oblong or reniform (when flattened out), concave, tomcntose towards 
the fimbriate margin, abruptly clawed at the base. Colu~~ziz broad, concave, the foot 
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with a transverse ridge towards t.he lower end, and a brgo  ncchry 1)elow i t ;  stigma 
emarginate a t  the lower edge. M e n k m  short and blunt. Anlher 9-ridged on the 
antcrior surface; polli~ziu oblong. Gap~ule  subovoid or pyriforni, 3.5 to 5 cm. long. 
Lindl. Gcn. and Sp. Orch. 8 0 ;  in  Journ. Linn. Soc. iii, 8 ;  in Hot,. Reg. t. 1290; 
Gartenfl. t. 446; Veitch Mnn. Dendrob. 28;  TIook. f. FI. Ur. Ind. v, 747; Icing & 
Pantl. in Ann. Roy. Bot. Gard. Calc. viii, 55, t. 77. D. P a ~ t o t l i  Lindl. in Bot. 
Reg. 1839 (nlisc. 56), F]. dcv Serres vii, t. 725. 

Garhwdl, Duthie No. 25807; Kumaon, in thc ltdmganga Valley, 4-5,000 feet, 
Dirthie No. 3404; Gori Valley, Duthie No. 24995. Flowers during Augulct and 
Septembcr. I t  cxtends to  Nepal, Sikkim, Bhutan, the Khnsia Hillw, Uurmr~ and 
China. 

The flowers are yellow, and tllo lip hns two su1)orbioulnr spots of hrownihh-purple. 

15. DENDROBIU~I MOsCHATUhI Wall. in Don l'rod. (1825), 34. 

S t e m  stout, erect, tufted, 9 to 18 dm. long, terete, striate.  leave^ 7.5 to 
15 cm. long and 3 to .i cm. broad, oblong ovate-oblong or lanceolate, acute or minutely 
and obliquely notched, slightly narrowed to the base. Racet~zes one or two from near 
the apex of n leafless or leafy stem, 2.3 to 3 dm. long, dcflexed, Itrxly 8. to 16- 
flowered; base of peduncle stout atld covered with many sheathing imbricate bmcts. 
Flowers 5 to 7.5 cm. across, usually dull tingcd with pink, and wit11 orsuge 
or  reddish veins; $oral brrrct lanceolate. Srpctlr subequal, up to 5 cm. long, oblong. 

obtuse, sheathing. Peta l s  larger than the sepals, broadly ovate, obtuse. fip 
shorter than the petals, forming a subglobular or pyr i fom open-mouthed pouch with 
incurved margins, outer surface and edges pnbeecent, often with two large brownish- 
purple spots ineide the cup. Colzbmta short and broad, the foot widening downwards, 
nectary transversely oblong. Allthe). with a11 erove lip. Capsule ci cm. long, fusiform. 
Wall. PI. As. Rar. ii, 83, t. 193 ; Lindl. Gen. and Sp. Orch. 82, in Hot. Reg. 
1844, Blisc. 37 ;  in  Journ. Linn. Soc. iii, 8 ;  Bot. Mag. t. 3837; l'axt. Mag. ii, t. 241 
(excl. syn. c!uvatunz); Veitch illan. Dendrob. 61 ; Warner Orch. Alb. t. 165 (var. clcprea) 
Walp. Ann. vi, 296; Icing & l'antl. in  Anu. Roy. Bot. Gard. Calc. viii, 60, t. 84. 
D. CaZceola~iu Carey in Hook. Exot. Fl. t. 184; Lindl. Gen. and Sp. Orch. 83 ;  EIook. 
f. F1. Br. Ind. v, 744. D .  cuprezcnr Herb. in Bot. Reg. t. 1779. Epidendrum tttoseIratut~i 
Buch. & B a d s  in S y m e ' ~  E~nbarssy to  Ava, ed. 1 (1800); 478 with fig. ; ed. 2, 
vol. iii, 315 with fig. 

Kumaon, Strachey 9- Winterbotto?i~ NO. 9. Flowers during the early part of 
the rainy season. I t  extends eastwards to Sikkim, Bhutan, Assam, the Khasis Hills 
and  Chittagong, also i,n Tenasserim. 

5. Bulbophyllum Thouars. 

Epiphytal; psetrdo-bulbs from a creeping rliizome, rarely none. Leaves solitary, 
thick, persistent (deciduous in  B.po lyrh i zum) ,  or in pairs and thin and deciduous. Scapo 
from the rllizome near tlie base of :the pseudo-bulb, rarely distant from it. Flowtrs 



solitary. c:~pitate, umbellate, spicate or racemosc. Sepals subequal or the lateral pair 
lxlger  than the dorsal (rarely twice as  long);  the lateral pair adnate to the foot of 

t h e  column. Pe/n/s  various, usualiy llluch sll~aller t l ~ a n  the dorsal sepal. Lip jointed on 
the  foot of thc coll~mn, mobile, usually s u d l  and strongly recurved. C'olzcnan very short, 
often 2-r~ristate a t  the apex. Anthcr 2-celletl; polliltia 4, the two inuer reduced i n  
hize.-Sp~cies :{bout 2.50, tropical ~ l l d  s~btropical ,  chiefly Asiatic, a few in Africa, 
Austrdia and A~nerica. 

Flowers solitary, on a long pedi~el, scape very short . 1. H. ~fijdc. 

Flowers racernose or spicate :- 
Rhizoine short, pseudo-bulbs ~ ~ ~ ~ a l l y  crowded, leafluss when 

in flower . . . . . . . . . . 2. B. yoly~~i~isurn. 
Rhizome slender, with distsut pseudo-bulbs, flowers and 

leaves coctaneous . . . . . . . . S. B. rspla~a~. 

1 .  ~ U ~ . B O P R Y L I . U ~ ~  rr.FrNe Lindl. in \vall. Cat. 1982. 

Rhizome lol~g,  stout, densely rooting. Pseltdo-bulbs about 7'5 cm. apart, 3 to 4 cm. 
long, cylindric, slightly thickened a t  the base. Leaf narrowly oblong, obtuse, tapering 
t" the base, 7.5 to  17.75 cm. long, sl~ortly petioled. Scape very short, bracteate, 
from the sides of t l ~ e  base of a pseudo.bulb, or from tho rl~izome between the 
pseudo-bulbs, bearing a single flower. Flozuers 2 to 2'5 cm. long, pedicelled, pale green 
streaked with red, smooth. Sepals subequal, lanceolate, subacute, 5-nerved, not reflexed, 
the lateral pair falcate. I'ctals a little shorter than thc sepals, 3-nervcd, L+ sllorter 
t i a u  the petals, lanceolate, tllickened and coucave a t  the base, the margins of the 
upper surface dark purple. L10lz~mlz greenish-yellow, rather stout, i ts foot short Anther 
conical, scabrid ; pollinia curved. Lindl. Gen. and Sp. Orch. 4 8  ; Rcichb. f. in  
Ann. vi,  246; Hook. f. F]. Hr. Ind. v ,  756;  Icing Pantl. in Ann. lioy Uot. Gard. 
C&. viii, 67, t. 91. Sarcopodizo~r aflilc Lindl. in Paxt. Fl.  Gard. i, 155;  Fol. 
Orch., Sarcopodiun, 5. 

Kumaon, iu the Gori Valley betwecl1 4,000 and 5,000 fee t ;  Duthie No. 24101; 
flowering i n  June  and July.  It extends eastwards to Nepal, Sikkim alld the Khnsia 
and Naga Hills. 

2. E(ULBOPHTI.LUM POLTRHIZUN 1,iudl. Gen. aud Sp. Orch. 53. 

Ithizolt!e thread-like, branching; psez~do-b~rl6.r crowded or distant, globulal- or ovoid, 
with a broad base, smooth. Leaf 6.5 cm. long, narrowly oblong, subacute, slightly 
marrowed to the sessilc base, deciduous before the flowers opcn. Scape filiform, about 
1 dm. loug, ~ t s  suberect pedullcle longer than thc raceme, bearing one or two u~inutc 
bracts, raceuc inclined. Flowers about 6, distant, secund, pale ycllow, 8 mm. long;  

floral braet minute, oblong, about equalling the short stalk of the ovary. Sepals 
subacutc ; the dorsal ovate, concave; the lateral pair longer, oblong-lanceolate, 

eubacute, 3-nerved. P e h l s  mucl1 shorter than the sepals, broadly ovate, acute, 
1-nerved. Llj, stipitate, deflexed from the base, oblong, obtuso, scaberulouo, the basal 



half grooved. Column with very short sharp teeth; its foot short, slightly curved. 
Anther papillose, i ts lip acute. nook. f. F1. Br. Ind. v, 767; in  Ann. Roy Bat. 
Gard. v, pt. 1, 15, t. 23 ; King & Pantl. in  Ann. Roy. Bot. Gard. Calc. viii, 
70, t. '95. 

Dehra Dun, Gamble, Muckinnsn (Duthie's No. 24147); Garhwdl, up to 4,000 feet, 
Mockinnon; flowering in March. I t  was found by Wallich in  Nepal, and occurs also in 
Sikkim i n  t h e  valley of the Teesta a t  an elevation of 1,500 feet. 

3. BULBOPBYLLUM IIEPTANB Lindl. in  Wall. Cat. 1988. 

Rhizon~e thin, wiry, naked, branching; pseudo-bulbs distant, obpflform, smooth, up to 
2 cm, i n  lengtb. Leaf 9 to 15 cm. long, linear-oblong, subacute, obliquely notched at  
the apex, slightly narrowed a t  the base to the very short petiole. Scapes shorter or 
longer than the leaves, often i n  pairs, slender and more or less decurved; peduncle sheathed 
a t  the base, bracteale, 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 p ~ r p l e  spots. 
Sepals subequal, lanceolate, 3-nerved, spernding, the lateral pair mith dilated bases. Petale 

shortor than the sepals, oblong, blunt, l-nerved, spreading. Lip about as long as 
the petals, s t i~ i ta te ,  deflexed from the middle, oblong, expanded and grooved a t  the 
base, apex narrowed and subacute, margins morc or leee winged. Column with filiform 
apical processes nnd short lateral wings; the foot short and curved, tumid near the 
stigma. Pollinia subglobose, the two inner small. Lindl. Gen. andSp. Orch. 51; Hook. 
f .  P1. Br. Ind. v, 768; King & Pantl. in  Ann. Roy. Bot. Gard. Calc. viii, 77, t. 
106. B. Clarkei Reichb. f .  in  Journ. Linn. SOC. xxv,; 72. Tribruchia reptans LinJl. 
Coll. Bot. t .  418. 

GarhwAl, east of Tehri, a t  about 5,000 feet, Mackillnon; flowering at  the beginning 
of the cold season. T h e  speciee extends eastwards to Nepal, Silikim end the Klasia 
and Naga Hills. 

6. Cirrhopetalum Lindi. 

Epiphytal. Rhizome creeping, but sometimes caespitose ; pseudo-bulbs l- rarely 2- 
leaved. Leaves coriaceous and persistent, rarely membranous and deciduous. Bcape 
rising from the base of a pseudo-bulb. Flo~uers usually in whorled umbels, cr capitate, 
rarely racemose, often dorsally compressed. Dorsal sepal concave, short, rarely 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 sdnate to the sides of 
the column or of its foot. Pet& shorter than the d o r ~ a l  sepal. Lip small, tumid, 
ueually entire, always shorter than the dorsal sepal, jointed to the end of the foat 
of the column and more or less mobile. Column short; its apex mith two (rarely 
four) tooth-like appendages; the foot Illore or less produced. Anther 2-celled ; pollz'nia 4 ,  

cohering i n  n singie mass and somethes attachell by their lower ends to a mnss 
of viscid tissue: the inner two usudly small and lamellifarm.--Species about 40, 
chiefly Indo-Malayan. 



Thia genus is boet distinguished from B;rlbophyllum by the shortness of the dorml sepal and 
the great length of the lateral sepals ; also by the flowere being usually in umbels, rarely in 
raceolee or heads. 

Pollinia attaohed to a visous ; lateral sepal8 quite free, 
. . . . . . . . . . . . . . .  umbels ereot l .  C. mac uloe?rm. 

Pollinie without a viscus, lateral sepals cohering:- 
Lnterel sepals cohering at their bases, umbels erect . 2. C. Hookeri. 

Loteral sepals oohering exoept at their bsses, racemes 
. . . . . . . . . . . . . . . .  drooping 3. C. refroellrtn. 

1. CIRRHOPETALUJI NACUL08UBf Lindl. in  Bot. .Keg. 1841, Misc. 8 1 ;  1843 under 
t. 49. 

Rhizotnes with fibrous sheaths and many roots; psotcdo-bulbs contiguous or as 
much as 1.3 cm. apart, ovoid, wrinkled a t  flowerir~g time, 2 t o  2.5 cm, long. Leaf  
seusile, 11.5 t o  l 5  cm. long, n5rrowly oblong, obtuse and notched a t  the apex, 
llarrowed a t  the lnse, thick. Scape about twice as long as the pseudo-bulb, with a 
sheath a t  the base, the umbel 2-4-flowered; fora1  bract lanceolate, shorter than t,he 
stalked ovary. Flowers about 5 mm. long. Sepals and pelals cream-coloured and spotted 
with red. Dorsal sepal free a t  i ts  base from tlie 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. Petuls  broadly 
ovato, very obtuse. Lip oblong with a broad bsse, tapering to the sub-acute apex, 
green, the  upper surface grooved. CoIunm broadly winged, short; the  apical teeth 
short, curved, blunt; its foot nerrowed, rectangularly curved below the apex. 
Yollirzia all cohering to a viscus, the outer two much the longer. Hook. f. F1. Br. 
Ind. v, 776; King & Pantl. i n  Ann. Roy. Bot. Gard. Calc. viii, 95, t. 132. 
C. bootanense Griff. Notul. iii, 297 ; Ic. PI. t. 299. Bulbophyllopsis rnlzczclosa Reiclib. f .  
i n  Walp. Ann. vi, 248. B. naorphologorum Reichb. f. in  Bot. Zeit. 1852, 933. 

Below lfuesoorie, D u t h i e ;  GarhwLl, Falconer, Mactinlao,~ (Duthie's No. 24151); 
Knmaon, 3-4,000 feet, Strachcy 6J- Wir~terbot tom. Flowers i n  May. It extends 
eastwards to Nepal, Silikim and the I<Iiasia Hills. 

2.  CIRRIIOPETALUY HOOKEI~I n u t l i e  in  Journ. As. Soc. 13eng. lxxi, part 2, 38. 

Czespitose. Pseudo-bulbs crowded, 1.5 to 1.7 cni. long, ovoid, obtuse, grooved, 
greyish-green, one-leaved. Xenf 3 to 4 cm. long and 1 to  1.2 cm. broad, elliptic-oblong 
or lanceolate, often subfalcate, very shortly petioled, notched a t  the obliquely obtuse 
or acute apex, coriaceous, dark grsen above, paler beneath, narrowly hyaline r~long the 
margins. Peduncle slender, equalling or exceeding the leaves, bracteate. Umbel 3-10- 
flowered; floral bracts 5 mm. long, whorled, lanceolate, acumir~nte, membranous, shorter 
than the pedicelled ovary, margins incurved. Dorsal sqial  5 mm. long, quite free a i  
its base from the lateral pair, ovate, emarginate, concave and embracing the columu, 
lw.le yello~v, and with three broad reddish-purple veins; lateral scpnis 2.1 cm. lorlg, 
coiiering at t l~e i r  base and adnatc t,o the foot of t l ~ e  columr~, auricled a t  the bn.c;c 
linear-lanceolate, acuminate and with cucullate tips, yelldw with t l~ ree  to four reddisll 
veins, wLi(:li become iudistiuct upmqrds. Petnls  sl~ortsr  ~l~.:rn the dorsal rlepal, broa,tlj- 



and obliquely ovate, rounded a t  the apex, yellow tinged with reddish-purple nt the 
base. L+ deflcxed fro111 about tho middle, oblong, with the margins incurved and 
forming a deep furrow on the upper surface, thick and fleshy, yellow with reddish- 
purple spots on tho raised margins of the basal portion. Colunrn with a long incurved 
foot ;  apical processefl two, triangular, setaceous. Hook. f. in Rot. Mag. t. 7880. 

Garhwal near Tehri, opiphytic on Rhododendron arboreum a t  elevations between 5 
and 6,000 feet, Mackinnon's collector (Duthie's No. 25402). 

This species is most nearly related to C. cmpiloarin~ Wall., a nstive of the Bikkim Himalays 
and the Khasia Hue, from which it differs by its larger sice, more ruunded pseudo-bulbs and much 
longer scapes. The lateral sepals adhere at the bane only, and tho petals are obtuse and quite entire ; 
the shape of the lip is also daerent. The Botanical Magazine plate, alluded to above, wan prepared 
from living specimens sent to Kew early in 1902. 

PLATE 101. Cirrhopetalum Hookeri Duthie.-Portion of plant,-of natural size. Fig. 1, 
eingle flower, side view; 2, the same, seen from the front; 3, dorsal sepal; 4 and 5, lip; 6, 
column and ovary with lip attached; 7 ,  column with lip removed; 8, anther; 9, pollinia;- 
all enlarged. 

3. CIRRHOPETALIJM REFRACTUII Zollinger in Flora (1847), 466. 

Czspitose; 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, b.5 to 12.5 cm. long, narrowly oblong, acute, contracted at  ,the base, sessile. Ped- 
uncb 10 to 15 cm. long, erect, slender, sheathed a t  the base and with two ovate. 
acuminate bracts; raceme drooping, 3.5 to  'J cm. long, 4-12-flowercd; $oral bracf 
ovate-acuminate, much longer than the ahort subsessile ovary. Flowers 4 t o  6.5 cm. 
long, decurved. Dorsal sepal free at the base from the lateral lanceolate, apex 
awned ; margins ciliate, depressed; lateral pair about five or six timea as long as 
the dorsal, coherirrg except a t  the base. Petals rather fleshy, triangular, more densely 
c~l iate  than the dorsal and about half as loug. Lip shorter than the dorsal sepal, 
oblong, obtuse, very flesby; lower surface convex, the upper smooth, deflexed from 
below thc middle, the basal half with upturned edges, the anterior half with tufts 
of purple giandulnr hairs. Column short, with elender decurved apical teeth, the foot 
short and abrupdy contracted about the middle. Anther papilloee; pollinia obovoid, 
subequal. Walp. Ann. i, 776; Hook. f .  F1. Br. Ind. v, 779; in  Ann. Roy. Bot. 
Gard. Calc. v, 19, t. 28 ;  King & Pantl. in Ann. Hoy. Bot. Gard. Calc. viii, 
87, t. 119. C. Walliclrii Lindl. in  Wall. Cat. 1980; Bot. Reg. 1839, Misc. 72;  and 
1843 sub. t. 49 (not of Wall. P1. As. Rar.). C. trzjludiav~s Par. & Reichb. f.  in  
Gard. Chron. 1876, 816. Bulbophyllum refraclum Reichb. f. in Walp. Ann. vi, 259. 
B. tripudians Par. & Reichb. f. in Trans. Lino. Soc. xxx, 154. 

Kumaon, in the Sarju valley a t  3,700 feet, Slraclrey 4 Winterbottom No. 11 ; 
flowering after the rainy season is over. I t  extends eastwards t o  Sikkim, and is found 
also in  Burma and Java, 

The lateral sepala, which form the most conspicuous pert of tho flower, are pale green when 
young and become brownish with age. The dorsal sepal and the petals and lip are pale yellow, 
qmttod with purple. 

ANN. ROP. BOT. GARD., CALC., VOL. IX. 



Pollinia 4 or 8, waxy, attached b y  their bases o r  b y  their backs to  a single or 
double granular or translucent appendage, but without a n y  gland derived from the 
stigma. 

Terrestrial, wit,hout pseudo-bulbs :- 

Scapes from a stout rhizome, floaering before the leaves 
appear . . . . . . . . . . . . . . . . . 7. Pachystojlla. 

Stems leafy; flowers large, appearing with the leaves . . 8. Phaiua. 

Epiphfial, peeudo-bulbous or with jointed stems :- 
Column with a long foot, pollinia 8 . . . . . . . 9. E?ia. 

Column without a foot, ~ollinia 4 :- 

Pseudo-bulbous, flowering bracts deciduous . . . . 10. C ~ l o g y n c .  
Stems composed of elongate pseudo-bulb-like joints . 3 1.  Plrokdola. 

7. Pachystoma Blume. 

Terrestrial, with thick rhizomes. Leaves solitary or i n  pairs, appearing after the  
flowers, long, narrow, many-nerved. Licapcs pale, with many sheaths. Flowers i n  
crowded racemes, rather small, white or pale purple, puberulous. Lip sessile on the 
b:~se of the column, erect, with oblong acute side lobes and a small tero~inal  lobc. 
Column short, dilated a t  the apex. Anther dorsal. P o l l i i ~ i a  S, pyriform, adhering tc, a 
riing-le membrane.-Species 6 to  8, Asiatic or African. 

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

Telr.estria1, leafless at  flowering time. Rhizome rather stout; producing leaves a t  
htervals of 2 to 5 cm. Leaf  succeeding the flowers, solitary, longer than the scape, 
linear, membranous, 4- or 5-nerved. Scapes about 3 dm. high, clothed with many 
membranous clasping striate sheaths, each 2.5 to 5 cm. long; raceme many-flowered. 
J'lowers about 13 mm. across, greenish-white tinged with pink or purple, glandular- 
puberulou8 ; f i r a l  bracl longer than the curved stalked pubescent ovary, erect, lanceolate, 
acuminate. Sepals unequal; the dorsal oblong, rounded a t  the apex; the lateral pair 
spreading, oblong-lanceolate, subacute. P e t a l s  narrowly spathulate, recurved, puberulous 
like the sepals. L+ sessile on the base of the column, %lobed, erect, broadly oblong, 
gibbous a t  the base, pubescent, side lobes with acute falcate apices, the terminal lobe 
Ruborbicular recumed 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. AntAcr on the back of the column, indistinctly 8-celled. PoZlinia 8, 
enbclavate, cohering to a single cylindric appendage. Reichb. f. in  Walp. An". vi, 
463;  Hook. f. F1. Br. Ind. v, 812; Ring  & Pantl. in  Aun. Roy. Bot. Gard. Calc. 
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viii, 101, t. 140. P. Smithianum, P. nzonlanunz and P. Lindleyanum Reichb. f .  1.c.; 
and in Walp. Ann. vi, 462, 463. P. Edgewortl~ii Reichb. f. in Walp. Aan. vi, 463. 
Apaturia senilia, A. Smithiana and A. montana Lindl. in  Wall. Cat. 3739, 3737, 3738; 
Gen. and Sp. Orch. 130, 131. A .  Lindlcyana Wigllt Ic. 1G62. 

Dehra Dun, T. Thonzson, illaclrinnon; GarhwBI, J'a'alconer ; flowering in April. I t  is 
found also in  many places within the northern border of the Gangetic Plain from the 
.Jumna to Dioradabad and N. Oudh, and extends southwards to the hilly parts of tho 
Peninsula and Ceylon. Eastwards i t  extends to Sikkim, tho Rhasia Hills, RInnipur, 
the Nicobar Islands, the Blalay Archipelago and S .  China. 

8. Phajus Lour. 

Terrestrial or epiphytal, with or without pseudo-bulbs, uoually of large eize. Le,lces 
membranous, usually plicate. nowers large, racemose on a scape rising from tho base 
of the stem or pseudo-bulb, or from the &xi1 of a ieaf or a t  the apex of the stem. 
sepals and petals subequal, suberect, rarely spreading. Lip adnate to the base of the 
long footless column, gibbous or spurred. Anthers incompletely 4-celled. Pollinia 8, 
attached by  fours to a granular membrane.-species about 30, in  the tropics of Asin 
and of the Pacific. 

PHAJUS ALBUR Lindl. in  Wall. Cat. 3749. 

Pseudo-bulb none. Stcma stout, erect, tufted, 3 to 9 dm. long, bearing many 
tubular sheaths a t  the base and numerous leaves. Leaves distichous, sessile, 1.5 to 
3 dm. long, narrowly elliptic-lanceolate or oblong~lanceolate, acuminate, ~ e m b r a u o u j ,  
glaucous beneath. Racenze terminal, drooping, 4-6-flowered, 10 to l 6  cm. lonp, on a 
short peduncle with a single elongate sheath. Flowers 5 to 6.5 cm. long, the bra& 
equalling or exceeding the long-stalked ovary, oblong, cymbiform, acute, nearly white. 
Sepals free, subequal, narrowly oblong, acute. Lzp broadly oblongpanduriform when 
spread out ;  lowcr half convolute into a tube; the anterior cucullate, forming a rounded 
shell-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. Colunzn somewhat winged near the apex, with a very short foot. Yolltnia 8, 
unequal, elongate. Capsule 3 cm. long, narrowly elliptic. Wall. P1. As. Ror. ii, t. 198; 
Lindl. Gen. and Sp. Orch. 128; Bot. Reg. 1838, t .  33; Paxt. Rlag. v, t. 125 ; Bot. 
Dlag. t. 3991; Grah. Cat. Bomb. P1. 206;  Blume hfus. Bot. Lugd. Bat. ii, 181; 
Hook. f. F1. Br. Ind. v, 818 ; King & Pantl. in  Ann. Roy. Bot. Gard. Calc. viii, 
110, t. 153. P. Marshalliana Reichb. f. in L innsa  xli, 65; Regol Gartenfl. t. 1098. 
Y'hunia alba Reichb. f. in Bot. Zeit. 1852, 764. T. pulchro Reichb. f. in G31d. Chron. 
1881, ii, 166. Limodorunt lracteattlna Roxb. FI. Ind. iii, 466. 

Dehra Dun, often epiphytal on a61 trees, Gamble, dfuckinnon; GarhmPI, Falconer, 
T. Thomson ; Blussoorie range up to 4,600 feet, P?cul;y, Edgeworth; Kumaon at 
3,200 feet, Strachcy 9 Vinterbottom No. 18. Flowers in June. I t  extends eastwards 
to  Siklcim, the Rhasia Hills and Burma, and is found also on the Western Ghats. 
A very hftnc?sorne species, with pure white sepals and petals, and usually a yellow or 
ordnge-coloured lip. 



9. Eria Lindl. 

Epiphytes, usually psendo-bnlbous, the pseudo-bulbs often elongated and stem-like. 
Flozoers never lnrge, rarely bright-coloure~~, oftell pubescellt or tou~eotose, in racemes 
>pikes or heads, or on l-2-flowered pedicols. Sepals free, adnate to the long foot of 

the column, and with it forming a spur-like or eaccate mentum. L@ sessile on the 

foot of the column and incumbe~lt. COIICIIL,L short and straigllt, or long lrnd soulewhat 

curved. A ~ t h o .  inlperfectly 4- or 8-celled. Pollittio 8 ,  pyriform or broadly obovoid, 

;~tt:~ched in fours by their bases to a panular membrane, or the whole occasionally 
nttsched to n single viucus.-Species about 160, a11 trc,pical Asiatic. 

Flowers glabrous or pubescent, not woolly :- 
. . . . . . . .  Plowen subglobose, in dense spikes 1. E. convallarioidea. 

. . . . . . . . . .  Flowers few., in I n s  spikes 2. h'. alba. 

. . . . . . . . . . . . .  Flowers woo!ly er:ernaliy 3. E. Java. 

1. ERIA C O X V A ~ , L A R I ~ I D E ~  Lindl. in Wall. Cat. 1975. 

Pseudo-bulbs tufted, flattened, 7.5 to 17 cm. long, covered when young with large 
loose sheaths. h a v e s  four to six, 10 to 17.5 cm. long, elliptic-lanceolate or oblanceolnte, 
acute, subcoriaceous, many-nerved, not plicate. Spilces produced on the young growths 
and proceeding from the axils of the bracts and leaves, cylindric, decurved, the 
peduncles short and naked. Floruera many and densely crowded, subglobose, 7 mm. 
in dinm., inodorous; j7ora2 bract equalling the s e ~ ~ i l e  pubescent ovary, ovate-lanceo- 
late, concave, those at the base of the spike largest. Sepals broadly ovate, obtuse, 
the lateral pair very concave. Petals oblnuceolate-oblong, spreading, nearly as long as  
the sepals, but much narrower. Lip obscurely 3-lobed, cunente, concave, apex subacute, 
the disk without lamella. C'oluinn rather slender, with a long r n u c l ~ - c n ~ ~ ~ d  foot. 
PoIlaniu clavate, attached to a large translucent viscus. Capsule oblong, obtuse, not 
winged. Lindl. Gen. and Sp. Orch. 70; in Bot. Reg. 1841, t. 62, filisc. 58;  in Journ. 
Lian. Soc. iii, 53; Reichb. f. in Walp. Ann. vi, 276; Hook. f .  F1. Br. Ind. v, 791 ; 
I i lng 8: Pantl. in Ann. Roy. Bot. Gard. Calc. viii, 118, t. 161. Ochnzeria q i c a t a  
Uon. Prod. 31. 0. convnllarioides Wall. MSS. Pinalza alba Herb. Ham. 

Dehra Dun, Mackinnon; Mussoorie range up to 4,000 feet; Garhwdl, Duthie 
KO. 25813; Lnnsdowne in Brit. Garhwdl, Capt. Roberts; Kumaon a t  4,000 feet, 
Struchey Wiitterholtom No. 1 3 ;  Gori Valley 2-3,000 feet, Duthie No. 5990. Flowers 
in August and September. It exterlds eastwards to Nepal, Sikkim, the Khasia and 
Knga Hills ; also in Tenasserim. 

The flowers are white or straw-coloured, the lip being tinged with yoliom and the coiumn with 
red. Sir George King remarks that speoimens growing at low elevntions have oQtcn more slender 
oseudo.bulbs, narrower leaves and laxer flower-spikes than those from oooler places. 

2. E ~ A  ALBA Lindl. Gen. and Sp. Orch. 67. 

Pscua'o-b1i2bs about 3 cm. long, crowded, ovoid, tapering a t  each end, not elongat- 
ing;  marked (when fresh) with meny distinct vertical lines and a few concentric scars. 
.Ltuues 3-5, orertopping the  flowering spikes, 1.5 t o  2 dm. long and 2 to 2.5 cm. broad, 
ctirnceolate, acute, strongly nerved, rather rigid. Scapc 4-G-flowered, pubescent, 



Flower8 sweei.scented; JoroZ bruct lanceolate, acuminate, ahorter tbnn t l ~ e  p ~ b o ~ ~ < : l l t  
ovary. Sepals 10-12 nlm. long, ovate-lanccolat~, 3-5-nerved, glabrescent. Petala a little 
~ h o r l e r  than the dorsal sepal. narro~vly lanceolate, acute, 3-nerved. Lip oblong, wit), a 
broad sharply curved claw; side lobes pointing forwards, rounded, tinged with reddish- 
purple; midlobe orbicular, apiculate, yellow; disk with nsnslly two thick obtuee ridqcn 
between the side lobes and a central one extending along the r o u ~ h  midlobe. CoLottra 
short, about 2 mm. in length. Jlcntunl rounded, eomcwl~at curved and spur-liko. I'orlinin 
clavate, attachcd to a single sn~al l  viscue. CupeuZ: abnut 2 cm. long, linear-oblong and 
tapering to the base. Lindl. in  Journ. Linn. Soc. iii, 53, vur. H ;  Hoyle Ill. Him. Dot. 
364 ; Hook. f .  Ic. 1'1. t. 1815; F1. Br. Ind. v, 795, Oclorn~ria olba Wall. h18S. 

Plentiful ulong the outer ranges of Barl~mhl and I<umaon nt elevations between 
3,000 and 7,000 feet; Edgczuorlh, Roylc, Straeltey 4 Ilriiilerlot2o~rr, &C.; foul,d 
nbuudantly on ozk tree0 in tlie neighbourllood of Alussoorie; also on the IJunj:lb 
Himnlaya in Chan~ba, Duthie No. 23345. Flowers during June and July. 

This species is closely allied to E. escnvata Lindl., with which it has often been confounded. The 
psoudo-bulbs of the former are stoutor and more distinctly marked with vertical lines; the lip is 
oontraoted at the bnse, so that the side lobes are not basal, and the meuturn is mcre prolouged. 
The sepals and petals are white with a tinge of red externnlly towards their bases; the side lobes of 
the lip are tipped with a broacl band of reddish-purple, and the upper surface of the terminal lobe 
is yellow spotted with red. 

PLATE 102. Eria alba Lindl.-A plant,-oj nuhcrrcl ~ i z e .  Fig. 1, side view of flower; 
2, ditto n,it,h sepals and petals removed; 3, lip sprectd ozrl; 4, front view of colulun; 
5 ,  pol1initl;-al2 enlarged. 

3. ERIA FLAVA Lindl. in Wall. Cat. 1973 (in part). 

Rhizome stout, clothed with imbricating tubular sl~eaths. Pserrdo-bulbs rertically ' 

furrowed, sl~eat.hed a t  the base, much compressed, 7.8 to 10 cm, long and 3 cm. i n  
diam. Lccives three to five, more or less narrowly oblong, acuminate, tapering to the 
base, 1.5 to  2.3 dm. long and 2 to 3 cm. broad. Raeetp~e from tlie bnse of the pseudo- 
bulb, about as long as the leaves, covered with dense pale soft tomentuni and with 
several sheaths at  thc base. Flowers distant, yellow, 1.5 cm. long; flora2 bract lanceolate, 
much shorter than the tornentose, stalked ovury, shrivelled when the flowers open. 
fiepals tomentose outside, the dorsal one sn~all and lanceolate; the lateral pair xl~ucll 
larger, triangular, spreading. Pelals smaller than the dorsal sepal, lying parallel over 
the column, narrowly oblong, tapering to the base and tlie apex. Lip obloiig, 3-lobed ; 
side lobes narrow, with truncate apices, puberulous and with two long taperil~g ridgee nt 

their junction with the disk; terminal lobe oblong, acute, deflexed, slightly 2-iidged, 
glabrous. Coluntn erect, its foot a t  right nngles to aud lor~ger tlian its body. L(P of 
crnihcr with a smull quadrate appendage. Pollinia small, coluprersecl, uttached to two 
granular mcmbranes. Cc~pstblc 3.5 to 4 cm. lor~g, i~clrrowlqr cylindric. L ind l .  Gun. and 
Sp. Orch. 65 ; in  Journ. Linn. Soc. iii, 49 (excl. var. J3.j; Ilook, f .  F1. Ur. Ind. 
v. 801 ; l<ing & Pantl. in Ann. lioy. Hot. G a d .  Cnlc. viii, 136, t. 175. E. Z~~ircepq 
I<cicl~b. f .  in .Itanlb. Gartenzeit. xix, 10. Dcnd,,olilillt pabcsceas Ilook. Exot. FI. t ,  124 .  
0clome1-ia Juca 'Kull. BISS. 0. yrtlcsce~rs Spreng. S y s t  iv, 210 



Dehra Dun and up to 4,000 feet towards blussoorie, Jfackinnon NO. 24158; Garh- 
w&l Hills, Drrtlric's collector Nos. 25804, 25805, 25806. Flowers in April. I t  extends 

eastwards to Bengal, Sikkim and Bhutan. 

10. Celogyne Lindl. 

Epiphytes; pseudo-bulbs ccespitose or attached to  a rhizome, 2- ( or rarely 1- ) 
leaved. Leaves coriaceous, or membranous and plicate. InJorcseen racernose, from the 
apex or bnse of the adult pseudo-bulb. Flowers with neither menturn nor spur; floral 
braet large, deciduous. Sepals subequal, spreading, more' or less lanceolate or oblong. 
Petals narrower, soluetimes linear. Lip sessile on the base of the column, rarely clawed, 
sometimes saccnte a t  the base, oblong and 3-lobed or suborbicular and without lateral 
iobes. Colun~n long erect, straight or curved, winged and often hooded in its upper part, 
foot none. Antlrets ]nore or less 2-celled. Pollina 4, cohering in pairs to a single 
2-lobed granular appendage.-Species about 90, Indian, Malayan and onc in China. 

I.-Enccelogyne. Lip oblong, 3-lobed ; flowers and leaves contemporaneous, the latter persist- 
ent; flowera in racemes. 
Inflorescence from t,he base of the pseudo-bulb; leaves in pairs, 

petals lanceolate or oblong :- 
. . . . . . . . . . . . . . . . .  Jlaoemes erect l. C. ochracea. 

. . . . . . . . . . . . . . .  Racemes drooping 2. C, cristata. 

Inflorescence from between the pairs of leaves on the apex of a 
fully developed pseudo-bulb ; petals linear :- 

Flolvering axis braoteato at its bnse ; lip fimbriate . . . .  3. C. ovalis. 
Flowering axis naked below; edges of lip eroso . . . .  4. C. ebta.! 

11.-Pleione. Lip more or less orbicular or reniform, without side lobes. 
Flowers and solitary leaf contemporaneous . . . . . . . .  5. C. Hookeriar~a. 
Flomera and leaves not contemporaneous, the latter in pairs and 

deciduous . . . . . . . . . . . . . . . . . . .  6. C. pr~coz .  

1. C~LOGYNE OCHRACEA Lindl. in Bot. Reg. 1846, t. 69. 

Pseudo-bulls on a stout rhizome, ovate-oblong to cylindric, furrowed, 7.5 to  10 cm. 
long. Leaves narrowly oblong, acute, narrowed to the channelled petiole, 15 to 20.5 cm. 
long. Raceme from the haso of tho previous year's pseudo-bulb, erect, shorter than the 
leaves (elongating in fruit), 6-8-flowered; its peduncle stont 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-lanceolate to 
ovate-lanceolate, obtuse, spreading. Petals narrower. Lip oblong, co~~strictcd near tlie 
middle ; lateral lobes large, rounded, incurved, edgen serrulate ; terminal lobe broadly 
ovate, obtuse, entiro or very slightly notched a t  the apex, the disk with two ridges. 
Column broadly winged towards the apex. Poilinia broadly oblong, compressed. Capsu2c 
narrowly clavate, 4 cm. long. Lindl. Fol. Orch. 5 Bot, Brag. t. 4661; Walp. Ann. vi, 
2%; Hook. f .  F1. Br. Ind. V, 831; King & Pantl. in Ann. Roy. Bot. Gard. C&. viij, 
132, t. 182. 

,J?ehri Garhwil 5-6,000 feet, Aloclcinnon; Brit. Garhwal, Capt. Iloberts; alstt in  
Kumaon, Edyeworth; flowering in May. I t  extends east\vards to Nepal, SiLkim, Bhutan 
and the Assam hill ranges. 



CCELOGYNB. 1 l.? 

The flowers are fragrant. The sepala and petals are pure whito; the upper surface of the lip 
has clearly defined blotches of yellow mnrginsd with red, and the side lobes are marked with 
reddish oblique lines; the face 01 tbe column is yellowish-brown. 

2. CCALOGYNE CRISTATA Lindl. Coll. Bot. t. 33. 

Pendulous. Pseudo-bulbs from a long stout rhizome, rathcr dietant, ovoid-cylindric, 
polished, sheathed at  the base, 5 to 7.8 cm. long. Leaves in pairs, 15 to 25.5 cm. long, 
linear-obloug, acute, narrowed to the sessile base. Racemes frotn the base cf the peeudo- 
bulbs, pendulous, about as long as the Icaves, few-flowered, with many small slteathiug 
bracts a t  their bases. Plowera largo, pure white, 5 to 8 cm. long; bracd oblong, concave, 
acute, about as long as the long-stalked ovary. Sepa2s and petals sub-equal, erect,-,- 
patent, obtuee or sub-acute, with entire undulate edges. L+ oblonq, with large rounded 
lateral lobes, terminal lobe distinct, short, broad, crenate, with two broad square yellow 
lamellae on it,s upper surface; divk between the lateral lobes with four yellow fimbriate 
lamell=. Colunzn long, its apex hooded and crenate. Anther with a sub-acute lip. 
Pollinia 4, narrowly oblong, compressed. CapsuZe narrowly clavate, 5 clu. long. Lindl. 
jn Wall. Cat. 1958; Gen. and Sp. Orch. 39;  Uol. Reg. 1841, t. 57; Fol. Orch. 8;  Walp. 
Ann. vi, 239; k'axt. F1. Gard. iii, 171, f. 312;  E'I. des. Serres t. 1807; P e ~ c a t ~ ~ j ~  
i, t. 25; Warner's Sel. Orch. i. t. 3.5 ; Orch. Alb. t. 64 ;  Jennings' Orch. t. 7; Gartenfl. 
\riii, t. 245; Houk. f. E'1. Rr. lud. V, 829; King & Pantl. in Ann. Roy. Bot. Gard. 
viii, 133, t. 134. 

Not uncomxnon on the outer inngev of Garhwil and Runiaon between 4,000 and 
6,000 feet, usually on damp rocks and especially in  the vicinit .~ of waterfalls; flowering 
in Marcl] and April. It extends eastwards to Sepal,  Sikkim; Bhutan aud the Khasia Hills. 

3. C ~ L O G Y N E  OVALIS Lindl. in Sot. Reg. 1838, IIisc. 91. 

Psezbdo-bulbs long, cylindric, rather stcuter towards the sheathed base, polislled, 
a t  intervals of 5 to 10 cm. fro111 a rather stout inlbricately sheathcd r'nizomc. 

Leaves in  pairs, 10 to 12.5 cul. long, elliptic-oblong, acute, tapering at  the base into t h e  
short petiole, thinly coriaceous. InJi'orescence terminal, hearing three flowers whi-h 
expand singly. Flowers 5 cm. across, pale brown; f2og.al bract 3 cm. long, ovate-lauceo. 
late, convolute, coriaceous, caducous. Sepals sub-equal, ovate-lanceolate, acute, spreading. 
Petals linear, blunt, spreading u r  reflexed. Lip o b l o ~ ~ g  ; lateral lobes narrow ; terminill 
lobe broadly oblong, with stitr black hairs on its upper surface and edges; disk wit!, 
two crisped lamellz froin base to apex. Colzinan curved, broadly w i n ~ e d  along its upper 
half. Pollinia diolidiately obovute. Lindl. Fol. Orch. 12 ;  Walp. Ann. vi, 233; Hook. f.  
~ 1 .  ur. Ind. v, 833 ; Ann. Iiny. Bat. Gard. Calc. v, 25, t. 4 1 ; Kirig & Psutl. ir. 
Arm. I{oy. Bot. Gard. Calc. viii, 1.35, t. 187. C. fisbriuta Lindl. in Wall. Cat. 
1957. c. finbriata? Griff. in Notul. iii, 281; Ic. PI. As. 291, fig. l ?  C. pilosissina 
Plallch. Host. Donnt. 104. Uroz~yhtonia linearis Wall. IISS. 

Dehra Don, I.Vallich, G(rnz6le No. 23142; below 3Iussoorie, up .to 3,500 feet, 
Nackcnaon; Brit. Gul.hwi1, Duthic's collec!or Nos. 25808, 25819, 23820, 25821 ; Kuiiiaon 
ill the Gori Valley, Duthie's collector Nos. 24099, 24100; flowering in October. Extends 
castwards to  Nepal, SiLkim and the Ichasia Hills. 



4. CCELOGYNE ELATA Liadl. in Wall. Cat. 1959. 

Psrzrdo-bulbs oblong-cylindric, rising a t  distances of nbout 5 cm. from a very stout 
sheathed rhizome, 7.8 to 12.8 cm. long and 3'8 to 7 cm. broad, polished ancl sheathed a t  
the base. Leaves in pairs, the blade 1.75 to 3.5 cm. long, narrowly elliptic-oblong, 
acute, tapering illto the long petiole, th i~l ly  coriaceous. Peduncle from the apex of the 
adult pueudo-bulb between the leavcs and rather shorter than them, bearing many short 
iubricntu sheaths just under the raceme. Xace~~ies 10 to 15 cm. lonq, distichous, laxly 
many-flowered. Fwe~.s 3 cm. across, rntlies f a t id ;  Jloi*nl bract subrhonlboid, acute, 
condu~~licate, slightly longer than the stalked ovary, cnducous. Sepals subequal, oblong, 
sub-acute, epretiding. Pclals as long 13s the sepals, but n~uch  narrower, sub-acute. Liu 
elongate, tlie lower part oblong and with nltrrow entire ~ i d e  lobes; termiual lobe 
euborbicular, undulat,e and irregulnrly erose ; disk with two erose-crenulate lamella: from 
the base nearly to t l ~ e  apex. Colzl~itiz winged above, the wing esose a t  the apex. 
Polliizia dinlidiately ovate. Cups1114 clavste, 3.5 cm. iong. Lindl. Gen. and Sp. Orch. 
40;  in llro11. PI. AY. Iiar. iii, 12, t. 218; Hot. liege 1830, nliec. 9 2 ;  Fol. Orch. 9 ;  
Dot. JIeg. t. 5001 ; Walp. Ann. vi, 230; Hook. f. 11. 13r. Ind. v, 838 ; King & 
Prntl. iu Ann. Roy. liot. Gnrd. Calc. viii, 136, t. 188; Rolfe in Journ. Linn. 
Soc. xxxvi, 29. C ~ l o g y u e  sp., Griff. Ic. P1. As. t. 290. 

Gtarhwhl 4-5,000 feet, Palcolaer, Nackinnon; Kiimaon in the Sarju Valley 34,000 
feet, S t r a e h y  FVinterbottom No. 14, Duthie's collector Nos. 24131, 24132; flowering 
during April and May. Eastwards to  Nepal, Sikkim, Upper Burma and China. 

5.  CELOGYNE HOOIZEBIANA Lindl. Fol. Orch, 14. 

Pseudo-bz~lbe ccsspitoee, oval, with a few lax shcaths, smooth, not mottled, 2 to 2.5 
om. long. Leaf solitary, from the base of the adult pseudo-bulb, petioled; the blade 5 
to  6.5 cm. long, narrowly elliptic; petiole 2 to 3 cm, long, enclosed in tubular imbricate 
sheaths. Peduncle enveloped in the same &heaths which surround tlie base of the 
undeveloped leaf ond longer than the lntter. Flotoer solitttry, 5 cm. across, pale roee- 
purple or white; floral biSact about as lollg as the stalkcd ovary,.broadly obovato-elliptic, 
very obtuse, coavolute, persistent. Sepal8 spreading, sub-equal, elliptic-oblong, blunt; 
the dorsal one narrower than the lateral pair. Petals spreading, as long as the sepals, 
oblanceolate, obtuee. Lip whim tinged mitll yellow towards the apex and blotched with 
reddish-brown, s~ib-reniform, cclrdate a t  the base and entire, somewhat lobulate and 
minutely eroee along the apical portion, apex rctuee; disk with five to soven slender 
ciliate ridgee from the base nearly to the R ~ Q X .  Colt~ll(mn long, curved, broadly winged 
in ita upper half, its apex truncate and erose. Pollinin obliquely elliptic. Rot. Mac. t. 
6388; Hook. f. F1. Er. Ind. v, 842; Icing & Pantl. in Ann. Roy. 13ot. Gard. Calc. 
viii, 130, t. 193. 

Dmali in Kumaon a t  9,000 feet, Collett; flowering in June. Eastwards t o  
Bikkim. 

6. CELOGYNE P R ~ X  Lindl. Coll. Dot. 37. 

Pacudo-bulbs cmspitose, flask-shaped, turbinate or fihortly cylindric, umbonate, snrfoce 

mottled with brown or purple, and loosely slienthed by a network of brown fibres. 



Leaves in  paire, 1 to 2 dm. long, elliptic or elliptic-oblong or eomctimes oblenceolatc, 
~ub-acute, many-nerved ; petiolc 2.5 t o  6 cm. long. Peduncle from the base of and about 
as long as the mature pseudo-bulb; its lower half enveloped i n  tight tubular mottled 
sheatl~s, 1- or 2-flowered. Flowers 7.8 to 10 cm, ncrose, rosc-coloured or occasionally white; 
f i ra l  bract obovoid, vcry obtusc, as  long nu or longer than tho stalked ovary, convolntc. 
Sepals sub-equal, spreading, oblancoolate. Petals au long ay, but narrower than thc sepaly, 
spreading. Lip ovate-orbicular, without .side lobes, convolute round the column a t  the 
base, anterior portion concave, the open wide rcpand mouth with lobulate laciniete 
edges, the apex slightly bifid ; disk with a white patch traversed by five yellow crestcd 
lamellae. Column very long, with a short sac a t  the base, the apex cxpnnded into 8 

wide undu1:tte irregularly lobulate hood. Pollirriu clavate. Lindl. in Wall. Cat. 1905; 
1701. or cl^. 16; Bot. Mag. t. ,4498; Paxt. Mng. t. 7;  IIook. f. FI. Br. Ind. v, 840; 
King C% Pantl. in  Ann. Koy. Bot. Chrd. Calc. viii 141 t. 106. C. Wulliehiana Lindl. 
Gen. and Sp. Orch. 43 ; in Wall. PI. AY. Rar. i, 46, t .  54 ; Bot, Reg. xxiv, Mist. 85 
Paxt. BIag, vi, t. 25 ;  Gartenfl. t. 283; Jennings' Orch. t. 4 7 ;  Griff. Notul. iii, 402. 
Pleione pracox Don. Prod. F]. Nep. 37. P. N"Vllicltii Lindl. in Paxt. F1. Gard. sub. t .  
51. P .  birmnnica Reichb. f. in Gard. Chron. 1882, ii, 840. Epidcndrrrm prcecoz Smith 
Exot. F1. t. 97. 

Garhwal and Kumaon a t  5 to 8,000 feet (fide FI. Br. Ind.), but I have seen no 
specimens from the Western Himalaya. I t  cxtencls eastwards to Nepal, Sikkim, Bhutan, 
the Khasia Hills ancl Burma. 

11. Pholidot,a Lindl. 

Epiphytes with jointed, often branching stcms with internodes like pseudo-bulbs, or 
with tufted pseudo-bulbs. Leaves usually in pairs (solitary in P. imbricalu), membranous. 
many-nerved. Racenoes on ebrncteete peduncles, terminal or from the base of a pseudw 
bulb or sometimes from below the leaves, usually drooping and distichous; floral Imct 
large and persistent. Fbeoe~.s small, subglobose, expanding from above downmllrde. 
Sepals concave. Petals narrower than the sepals. Lzj usually without side lobes, more or 
less cymbiform and saccate. Column short, the apex shortly hooded or winged. Arllher- 

celb subglobose. Polli~aia 4, subglobose or clarate, cohering by pairs to one or 
membranes.-Species about 20, Indian, Malayan or Chinese. 

Lea1 solitary . . . . . . . . . . . . .  1. P. irubricnta. 
Lenves in pairs :- 

Floral Lrect acute . . . . . . . . . .  2. P .  artrculnta. 
Smaller in all parts, floral braot obtuse . 9.  P .  articuiatn 

vnr. Grifli~hii. 

1. PH~LIDOTA IMnRIcATA Lindl. in Hook. F]. Exot. t. 138. 

I'seudo-bulbs ccrspitose, cylindric, thickened at  the base, 5 to 7.5 cm. l c ~ ~ g ,  er shorter 
and more ovoid, usually partly enveloped in large fibrous sheaths. Leo! solitary, 1.; 
to  3 dm. lo~lg, elliptic-oblanceolato or lanceolate-acute, tapering to the stout petiole, 
Inflorcsce~tce from the base of a pseudo-bulb, drooping, 2 to 2.5 dm. long, len,rrthenins in 
fruit. Peduncle slender, as long as or longer than the dense many-flowered distichous 
raceme. Flozuws 13 mm. long, pale brown; floral bract large, convolute, subrctund, 
1nilluteIy apiculate, many-nerved, longer than the slentler stalked ovary, pereistent, 
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Dorsal sepal orbiculnr; the lateral pair connate a t  the base, cymbiform, with a winged 

keel. Petals oblong, sub-acute. Lip 3-lobed; the ln ter~l  lobes large and rounded ; terminal 
lobe divided a t  tlie apex into two slnall oblollg lobules separated by a broad sinu8. 
Colunm broad, its upper halF winged. Pollinia claoate, attached by to two snlall 
membranes. Cl~psule ellipsoid, about 2 cni. lollg. Liudl. in Wall. Cat. 1991; Gen. 
Sp. Orch. 37;  in Bot. Reg. tt. 1213 and 1777; Lod. Bot. Cab. t. 1934; Wight Ic. 
907 ; Dalz. & Gibs. Bomb. F1. 262; Hook. f. F]. Br. Ind. V, 845; King & PRntl. in 
Ann. Roy. Bot. Gard. Calc. viii, 144, t. 201. P. pnllida Lindl. in Bot. Reg. xxi, sub. 
t. 1777. Ccelogyne inzblicata and C. pallida Reichb. f. in Walp. Ann. vi, 2:38. Ptitocnema 
bracteaturn Don. Prod. 3.3. Cynabidiu??~ intbt icutuln h x b .  F1. Ind. iii, 460. Onzithidium 
imbrkcatrrni Wall. MSS, 

Dehra Dun and up to 4,000 feet on the ~fussoorie range, Mackinnon (Buthie's 
No. 24192); Kumaon, in the Gori and Kali Valleys 2-4,000 feet, Duthle No. 5988; 
Duthie's colleclor Nos. 24123 and 24134; Ramganga Valley a t  3,500 feet, Stracheg 4 
JVinterbotlonr No. 16. Flowers from June  to August. I t  extends eastwards to  Nepal, 
Sikkim, Bhutan, Khasia Hills, Cliittagong, Burma; also to the Dsccan Peninsula and south. 

to Ceylon, the Auda~uan Islands, Malay Peninsula, Pacific Islands and Australia. 

2. PEOLIDOTA AETICULATA Lindl. in  Wall. Cat. 1992. 

Stern jointed, branching; internodes terete, farrowed, 5 to 10 cm. long, the 
nodes with a few short scarious sheaths. Leaves 7.6 to 10.5 cnl. long, narrowly 
oblong, tapeling t,o each end, tnany-nerved, thickly melnbranous. Raceme from the top of 
the pseud~-bulb between the leaves and about equal in leugth to the latter, drooping, 
many- and densely-flowered. F10wet.s 7 mm. long; bracts longer than the flowers, 
rllomboid-ovate, acute, convolute, caducous. Dorsal sepal suborbicu!ar; lateral ovate, 
keeled. Petals ovate-orbicular, blunt. Lip about as long as the sepzls, broadly cymbi- 
form, with five lamellate nerves on its disk ; the midiobe transversely oblong, 2-lobed, 
involute a t  the base. Colunzn slightiy winged towards the apex, the clinandrium 
irregularly toothed; ~ostelluna large, erect,, acuminate. Pollinia subglobose, attached to 
a cuneifortu membrane. Capsule about 2 ~ 1 1 1 .  long. Lindl. Gen. and Sp.  Orch. 3 8 ;  
irr Journ. Linn. Soc. i, 173; in Hot. Rcg. for 1839, RIisc. 44; IIook. f .  F1. BI.. Ind. 
v, 84-1 ; King & Pantl. in Ann. Ray. Uot. Gnrd. Calc. viii, 146, t.  205. P .  
khgsin,la Reichb. f .  in \Vaip. rlnn. vi ,  238; in Bonplandia iv, 389. Ca?logync 
al.ticOCl,,ta Reictlb, f .  in Walp. Ann. v i . ,  233. C .  lchasiana Reichb. f .  1. c. 938. 

Below Mussoorie up to 4,500 feet, Bdye?uorlh, Vicary; Lansdowne in Brit. 
~ f : ? ~ l , ~ i ] ,  Capt. Roberts; below Waiui Tal  in Kuru:ion a t  3,000 feet, Strachey g 
IVifillterbottorrt KO. 17. Flowers in .July arid August. I t  extends eastwards t o  Silikim, 
Uhutan, the I(11asia Hills and Burma. 

~h~ inodorous flowere are white tinged with bromieh-pink, and the floral braots are pale brown. 

Var. GRIFFITH~I King & Pantl. in Ann. Roy. Bot. Gard. Calc. viii., 147, t.  

2(,4, Like the type in m ~ s t  respccts, but smaller in all its parts, the internodes less 
furrowed and with narrower leavea; flowers much smaller; floral bract and dorsal 
6 e I l B ~  suborbicular, blunt; elliptic-lttnceolate. Pholidota Qj.ifltfiii Hook. f. Ic. P], 
I 8 $1 ; v1. Dr. Iud. v, 845 ; lvall. Cat. No. l992 (in part). 

on 821 trees, Garttlle NO. 27039, Mackktnon; Mussoorie range up to  
4,000 faet ,  ~ ~ l f ~ k  NO. 21780. I t  extends eastwards to Sikkiln and the Khasia Hills. 



TRIBE 111.--YANDEE. 

Pol l in ia  2, 4, o r  r a r e l y  8, a t t a c h e d  e ing ly  o r  i n  pair0 or in  four^ by a caudicle 

( r a r e l y  by t w o  caudicles) t o  a viecid g l a n d  der ived  from the  e t igma ( in  a fow 
cluubtfully f r o m  the st igma).  

Terrestrial, leaves (when present) plioate :- 
. . . . . . . . . . . . . . . .  Pollinia 8 12. 

Pollinia 2:- 
. . . . . .  Lip sacoate or spurred a t  the bme 13. 

Lip broadly ventricose at  the baae ; infloresoenoe 
decurved when in flower . . . . . . . . .  14. 

Pollinis 4 :-- 
Pseudo-bulbous; leaves 1 to 3, long, narrow, plioate; 

anther l-celled . . . . . . . . . . . . .  15. 
A lenfless parasite with a jointed ooralloid rhizome ; 

anther 4-oelled . . . . . . . . . . . . .  16. 
Epiphytnl, rnrely terreetrial or len0ess, ~ ~ s u a l l y  with long 

linear sheathing leaves on a large fleshy pseudo-bulb; 
scapes racernose, flowers elongate, ralumn without a foot 
or with a very short one; lip never spurred; leaves 
corisceous . . . . . . . . . . . . . . . . . .  17. 

Epiphytol, with very short stems; leaves few, olonely 
duatered, flat, coriaceous, pendulous, often solitary; raoemea 
pendulous, longer than the leaves ; sepals and petals united 
to the foot of the column; Lip spurred, with forked 
appendages on its disk . . . . . . . . . . . . .  18. 

Epiphytal, with a short stem and 8 few broad pendulous 
coriaceous leaves; flowers in long sometimes branchina 
racemes, column with a very short foot; lip with a large 
clam, a bent spur and a 2-lobulats apical lobe, the lnteral 
lobes firnbriate . . . . . . . . . . . . . . . .  19. 

Epiphytal, with fleshy elongated stems (except Sarcochilua 
uv~coilles and S(ceco1abi1cni calceolnre); pseudo-lu2ls ~rone; leaves 
coriaceous and flat or torete and fleshy; inflorescence 
racemoae cir panioled, lip spurred or nct:- 

L ip  not spurred:- 
Leaves terete; Rowers few, in very short raoemes or 

solitary ; stems elongate . . . . . . . . .  20. Luisia. 
Leaves (when present) flat; stems 0 ;  flowers in long 

racemes . . . . . . . . . . . . . . .  21. SorcoelrilYa. 

Lip spurred (gibbous in Valid0 alprna):- 
Column with a long foot produced into a long 

spur which has 110 callua or septum inside . . 22. &.jdps. 

Column without a foot or with only a short one:- 
Spur without callus or septum inside :- 

Spur deep, much compressed lateraU7, 
pubescent e t  the mouth; lip without side 
lobes . . . . . . . . . . . . .  23. Rlrytrchoatylrs, 



Base of i p  usually with a widely funnel- 
shaped spur (gibbous in Vmrda anlpi,~n), 
glabrous at  the mouth, not compressed, 
side lobes large; apical lobe fleshy, with 
many glabrous oarunoled ridges, flowers 
large, caudiole of pollinia broad . . .  24. Vuttda. 

Base of lip with a long narrow oylindrio 
or short wide sacoate spur, not oompressed, 
aide lobes not present (in the W. 
Himalayan speoies) or small; apical lobe 
either sluall end smooth or large nnd 
carunoulate or fimbriate, flowers smell, 

. . . . .  caudicle of pollinia narrow 25. Succolnliun~. 
Interior of spur oocluded by a dorsal scale or 

by o d i  on the front and back walls, but with 
. . . . . . . . . . . . .  no septum 26. Cleisoslot~tu. 

Interior of spur with oalli and a vertical 
septum dividing i t  into two vertioal chambers 27. Sarca?rlRtrs. 

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 i n  erect racemes, usually conspicuous. 
S t y a l s  sub-equal, usually spreading, rarely connivent. P e t a l s  usually narrower than 
the sepals. Lip raliously 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. Anther usually conical, with an acuminate 
lip, 2-celled. Poil inia S ,  waxy, often unequal, coheling 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 3 prominent ridges . . . . . . . . . .  1. C .  tricarbrata. 
Flowers lavender-coloured; apical lobe of lip without 

ridges . . . . . . . . . . . . . . . . .  2. C. p~rLerula. 

Blowers with a very short straight conical spur:- 
Lip attached to whole iength of column; flowers small, 

. . . . . . .  sepals and petals chocolate-brown 3. C. diar~nii. 
Lip attached to column for half its length ; flowers large, 

. . . . . . . . . . . . . . .  dull purple 4. C. Lreciconlu. 

Spur as long or nearly as long as the ovary :- 
Lateral lobes of lip incumbent on the terminal lobe ; 

flowers whito, the lip with a violet blotoh at the base, 
. . . . . . . . .  spur shorter than the overy 5. C. alis;?tcrfolia. 

Lateral lobes of lip spreading, not incumbent on the 
apical one; spur slender as long as the ovary :- 

. . .  Flowers small, crowded, greenish-yellow (;. C. yaclrystoliz. 
. . . .  Flovere larger, distant, violet-coloured 7. C. plnrrtnyi~lec~. 



1. CALANTHE TI~ICARINATA Lindl. in Wdl .  Cat. 7339. 

Pseudo-bulb 2 to 2.5 cm., broadly ovoid, marked with distinct concentric 
I ~ a v e r  two to four, 2 to 3.8 dui. long and 5 to 7.5 cm. in breadth, oblanceolate, 
acute, usually stalked. I ~ ~ o ~ ~ e s c c ~ z c e  from tlle developing pbeudo-bulb, sheathed by the 
young lcaves, and rising from the axil of one of them, longer than the adult leaves; 
race~ne laxly flowered, shorter than the peduncle; rachis and stalked ovariee puberulous. 
F10we1.r 2 to 2.5 cm. across ; bvacts about half as long ae the ovary with pedicel. 
Sepals lanceolate, acuminate, 5-7-nerveJ) green, ~preading. Petals clawed, lanceolate, 
ecuminato, a little smaller than the sepals. Lip ellnate to the whole length of the 
column, 3-lobed, broadly oblong, decurved, saccate a t  the base, the mouth of the San 
clothell with long white deflexed hairs; basal lobes suborbicular or obliquely spathulate, 
\l,]lite tinged mith orange-red towards their apices; terminal lobe 10 mm. long, orange- 
red, margins deflexed, mucl1 undulate and erosc; the disk n i th  a fleshy callus divided into 
t h e e  promiuent crenulate ridges. CoZ~c?iza short, thick, anterior surface hispid. Lindl. 
Gen. nnd Sp. Orch. 18;  F'ol. Orcll. 2 ;  Walp. Ann. vi, 912; Hook. f .  F1. Br. Ind. v, 
847; King & Pantl. in  Ann. Roy. Bot. Gard. Calc. viii, 166 (excl. t. 223); CoIlett 
F1. Siull. 494; Rolfe in Journ. Linu. Soc. xxxvi, 26. C. occidentalia Lindl. Fol. 
Orch. 3 ;  Walp. Ann. 1. c. 848. 

Abundant in  the temperate parts of the western Himalaya from Hazira  to Kumaon, 
a t  elevations betweeu 5,003 and 9,000 feet, especially i n  forests. Flowers April to  
June. It cxtends eastwards to Nepal, and is also found in China. 

PLK~E 103. Calanthe tricarinata Lind1.-Inflorescence and one leaf,-of natural 
Pig. 1, lo\ver portion of p l ~ n t  (reduced); 2, single flower; 3, ditto with sepals and 
petals removcd ; 4, lip; 5, coluuln ; 6, anther; 7, po1linia;-all enlarged. 

2. CALANTHE PUBERULA Liurll. in \\'all. Cut. 7342. 

Psezrdo.bulb small, conical from a broadly ovoid base, about 2.5 cm. long. Lnvee 
fi\.c to seven, very unequal i n  size, the lower ofteu reduced to sheaths; upper ones 

or elliptic-obloug, acuminate, slightly narrowed to the broad loosely sheathing 
base, 11) to 15 cm. long. I~iJoresceizce much longer than the leaves, the peduncle ~ t h  
n)Rny scattered lanceolate acuminate hracts; raceme 7.6 to l 5  cm. long. laxly flowered, 
the vachis pubcrulous. Flozuevs 2.75 cln. across, lavender-coloured, puberuloua externally; 
bract lanceolnte, acuminate, not longer than the stalked ovary. Sepab spreading, 
ovate-lanceolato. Petals spreading, narrowly falcate. acute. Lip adnate to the baso 
of the column, 3-lobed, shortly clawed; basal lobes flat, falcately oblong, blunt, with 
two narrow C H U ~  on the disk between them, their apicee pointing forward; terminal lobe 
without cRlli, connected mith the basal by a straight narrow isthmus, ovate-orbicular, 
apiculate, its edges coarsely erose. Culunan short, thick. Anther poiutud; pollinia 8, clavate, 
attached in fours to  two caudicles and these to a triangular gland. Capsul3 nal~owly 
elliptic, 3 cm. long. Lindl. Gen. aud Sp. Orch. 352; Fol. Orch. 2 ;  Walp. Ann. vi, 
912; Hook. f. F1. Br. Ind. v, 849; King Pantl. in Ann. Roy. Bot. Gard. Calc. 
~ i i ,  166, t .  224; Collett F1. Siml. 494; Rolfe i n  Journ. Linn. Soc. xxxvi, 26. 
Blclia sp., Griff. Ic. PI. As. t. 313A. 

Simla I-Iills; below Ndgkanda, 2'. Thonason; Chichpur Valley 5-6,000 feet, Duthlc 
K v. 21076; Jaunsir,  Os?~iasfon; Garhmal, Falconer; Kulni Valley, Duthic; Bok Hill, 



Dlttltie's collector No. 24150; mostly in damp shady forests a t  elevtlt,ions between 4,000 
cind 6,000 feet. Flowers during July  and August. I have seen no epecimens from 
Bumaon or Nepal, but it is found in Sikkim, Bhutan, on the Khasia and Naga Hills, in 
Assam and eastwards to China. 

3. CALANTHE ~ ~ A N N I I  Hook. f. FI. Br. Ind. v, 950. 

Pseudo-h t lb  small ; ysetcdo-stein about. 7 5 cm. long. Leaves two or three, oblnnceolate- 
oblong, acute, tapering gradually into tlio long petiole, the lowern~ost one sheathed a t  
the bnse; length of ndult blade up to 2.55 dm., its breadth 3.5 to 5 cm. Peduncle froru 
the axil of a young leaf, pubescent, about 2.3 dm. long; raccnze half as long R S  the 
peduncle, few-flowered, lax. Flowers only about I:< mm. long, deflexed after expansion; 
floral bract miuute, lanceolate, shorter than t l ~ c  pedicel of the stalked ovsry. Sepals 
and petals chocolate-brown. Sepals  sub-equal, connivent, ovnte-larloeolate, sub-acute. 
concave, pubescent externally. P e t a l s  linear-spathulate, not spreading, glabrous. Lip 

with a blotch of red a t  the apex of the terminal lobe, a little shorter than the 
sepals, adhering to the column almost to its apex and forming with i t  a long sac, 
.?-lobed; basal lobes erect, large, broad, t ru~lca te ;  terminal lobe sub-reniform, entire; 
upper burface with three or four continlious tubercled ridges extending from the base 
to the middle of the terminal lobe; sprcr very short. Colunan sl~ort ,  dilated towards the 
apex. Anther pointed; pollania clnvate, attached in fours to two caudicles and these 
to a t~iangular gland. King & Pantl. in Ann. Roy. Bot. Gard. Calc. viii, 167, 
t. 225. 

I n  the neiphbourllood of Tehri in GarhwLl a t  8,000 feet, iVackinnon's collector; 
below Hsl~ikliet in Kurnac~rl, 5-8,000 feet, Dillhie KO. 5996. Flowers in nIay. It is 
found also ill Sikkitn and on the Khasia llills between 4,000 end 7,000 feet. 

The )volliui~, described above, were obtained Irom young fioae~s. This specie8 may, as Sir 
Grorge King suggests, be self-furtile. 

4. CALANTHE BHEVICORNU Lindl. in Wall. Cat. 7338. 

Pseudo bulbs sn~all, ovoid, pointed, about 2.5 cm. long. Pseudo-stenz 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 
2.3 to 3 dm., breadth 6.5 to 9 col. I?@orlol.escence longer tliari the leaves, the peduf~cle  
with a few short scattered bracts; racbme 3 dm. long, laxly flowered; rachis, ovaries 
R I I ~  outside of sepals puberulous. Fluwers 3 .5  to 4 crn. across; jlora! bruct narrowly 
Ianceolate, balf as long ns the stalked ovary. Sepals sub-equal, oblong la~~ceolate, acute, 
spreading. Peta l s  shorter thau the sepal?, lanceolate. Li11 8-lobed, attacl~ed to tire 

lower half of the colun~n; basal lobes oblong, blunt, diverging; tcrruinal I,,bc 
Pub-obovate with a broad elnarginnte apiculate apex and irreguln~.ly tootl~ec! edges, 
contracted at its junctioll with the basal lobes; upper surfacc with tl~reu tulcrcled 
fleshy lamellze running from the base and increasirlg in 11ei~l1t to near the apex ; 

,Pptlr sllort, broaz, blunt, straight, its n~outll lined with reiroflexed Ilnirs. Colulnn 
Phort. Anther beaked ; psl l inia clnvate, attac:l~ed to a C O ~ I I I ~ I I  11edicc4 and gland. Lirldl, 
Gen. and Sp, Orcll. 25 1 ; Sert. Orch, t. 9 ; Fol. 01.~11. 3 \Vnlp. Anu. \.i, 912 ; 
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Hook. f. F1. Br. Ind. v, 848;  King & Pantl. in Ann. Rop. Bat. Gard. Calc. viii, 
168, t. 227. 

Garhwal a t  5,000 to 6,000 feet, Duthie No. 1265 (1879); Muclrinnor~'e co/Iector 
[Duthiele No. 24150 (a)]; Bok Bill, Duthk'a collector NO. 24350 ; Kumaon, 2'. AitJeraor,. 
Flowers during May and June. Extends eastwards to Nepal, Sikkim, Bhutan and the 
Naga Hills. 

The colour of the flowers is dull purple or briok red, relieved bp Lines of while on the'midriba 
of the sepals and petals and on the edges of the lip, the lamells of the l ip  are streaked with 
yellow. The outer surfaoes of the parts of the perianth are all stror~gly 0usLe1.I with white. 

5. CALANTHE ALIBYAEFOLIA Lindl. Fol. Orch. 8. 

Peeudo-bulbs thin, cylindric, tapering to the apex, marked with severnl concentric 
rings, somewhnt curved, 2.5 to 5 cm. long. Leaves 1.2 to 1.8 dm. long. broadly 
e!liptic, acuminate, rather abruptly narrowed illto the long channelled petiole, edgc.a 
undulate. Scape about a8 long as the leaves, clothed with a few diatant shea t l l i r~~  
bracts. bz$orescence corymbose in  flower and becoming racemoee as the fruit ripenr, 
puberulous. Flowers 2 cm. long, floral bract large, ovate, acuminate, sl~orter than tile 
shortly sralked ovary. Sepab sub-eaual, suborbicular erecto-patent, clothed outside 
with short coarse purple hairs. Petals about as large as the sepals, subrhomboid~l, 
subacute. Lzjl obovate, adnate by  its base to the whole length of t l ~ e  column, 3-lobed; 
basal lobes narrowly oblong-oblanceolate, obtuse, somewhat falcate, resting on the 
terminal lobe and pointing forwards ; terminal lobe broad and with a large yellow 
callus a t  its base ; its apex bilobulate, the lobules broad, rounded, end with crenulate 
edges, the sinus deep and apiculate a t  its base ; spr~r nearly as loug as the ovary and 
lying parallel to it, cylindric. Colunr?~ very short, with the callosities of the lip closely 
applied to  it. k?zt.'ler acuminate ; polli~ziu clavate, attached directly to  an ovate acute 
glnnd. SthJma divided into two halves by  the entranc~: to the spur. Capst~le with 
pedicel 4 cm. long, clavate, prominently ridged. Walp. Ann. vi, 918 ; IIook. f. FI. 
Br. Ind. v, 849 ; King & Pantl. in  Ann. Roy. Bot. Gard. Calc. viii, 170, t. 230. 

Below fiIussoorie in hot valleys, Falconer Nos. 1055, 1056 (Kew Distril).), Duth;e 
NO. 24148. Flowers during July and August. Found eastwards in the Sikki~u Terai 
and on the Khauia Hills. 

The colour of the perianth ia white, except for a tinge of green on the tips of the sepale 
outside aud a patch of pale violet at the base of the lip. 

6. CALANTHE PACHYSTALIX Reichb. f. in Hook. f. F1. Br. Ind. v, 850. 

Stent short, swollen at  the base, giving off many stout fibrous roots. Lenuer many, 
3-6 dm. long, linear-lanceolate, acuminate, tapering gradually into the sheath, plicate, 
nerve8 prominent. Inflorescence from the axil of a sheath, usually overtopping the 
leaves, the flowering portion 2-3 dm. long, rachis and ~edicels  puberulous ; bructs 
lanceolate, deflexed, about 8 mm. long, the upper ones smaller. Flowem in ratl~er 
dense racemrs, 2 cm. across, greenish yellow, subsecund, deflexed after expansiou. 
Cuhr lo.bes reflexed ; dorsal 5-nerved, broader than the lat,eral ones and Ihe petals. 
Pctals spntllulrrte, obtuse, 3-nel.vedI 9 mm. long. Lip adnate to the whole ler~gth of 
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tl:o column, 3-lobed ; basal lobes falcately ovate, obtuse ; midlobe rather shorter, 
deeply bifid, with three rows of prominent warts on its disk : spur cy~indric, a little 
louger than the pedicelled ovary, puberulous and with s few white hairs at  its 
entrance. Coluaan broad. Pollinia 8, cohering in fours to a grauular viscus. Stignaa 
divided into two segments a t  the entrance to the spur. 0val.y minutely pubescent. 

Western Himalaya, Faleotzcr (Kew Distrib. %. 1054) ; near Mussoorie in shady 
forest a t  about 6,000 feet, Mackill~zow (Duthie's Nos. 21742 and 22714). 

Falconer's specimen in the Kew Herbarium is very imperfeot and in bud only. 

PLATE 104. Calanthe pachystalix Reichb. f.-A plant,-of natural size. Fig. 1, a 
single dower scen pant above; 2, ditto with the sepals and petals removed; 3, 
lip; 4, column; 5 and G, back and front views of auther; 7, pollinia ;-ull enlufyed. 

7. CALANTHE PLANTAGINEA Lindl. in Wall. Cat. 7316. 

Slew 7.5 to 25 cm., enclosed within long tiibular sheaths. Leaves 2-3 dm. long 
and 4 to 9 cm. broad, usually eillargiug 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 ; 11edicul 
with ovary about 2.5 cm., very slender ; bracls small, lanceolate. Flowers drooping, 
about 3 cm. acrqss, lilac or white, sweet-scented. Sepals oblanceolate, acuminate, 3-5- 
nerved, glabrous. Petals similar to tho sepals but smaller, 3-nerved. L+ about as long 
as the sepals, purple, the disk with 3 slender lamellse ; side lobes rhomboid-obovate, 
subfalcnte ; midlobe cuneateiy reniform, apiculate. Spur very slender, as long as or 
longer than the ovary. Ziostellufn of two projecting plates. Lindl. Gen. and Sp. 
Orch. 250 ; Sei-t. Orch. t. 24 ;  Fol. Orch. 9 ; Walp. Ann. vi, 920 ; Royle Ill. Him. Boc. 
366 ; Hook. f. F1. Br. Ind. v, 853 ; Collett F1. Siml. 494. 

Punjab Himalaya in Chamba a t  7,000 feet, Lace No. 1328 ; Garhwal at  9,000 feet, 
1Zriy l~  Hcrb. ; &lussool-ie range, Falcolzer ; in shady forest below Mussoorie fro111 4,000 
to 6,000 feet, Maeklnnon (Duthis's Nos. 21741, 22716) ; Tonse Valley at  6,500 feet, 
Dtcthie 24149 ; Kumaon a t  9,000 fcet, Sll.uche,y $ Witzlerbottout No. 17. Flowers in 
11a1ch and April. I t  extends eastwards to Nepal and Bhutan. 

PLATE 105. Calanthe plantaginea Ldl.-A plant,-of ?zatulzl size. Fig. 1, a single 
flower; 2, lip; 3, column wit11 lower part of lip aud upper portions of ovary and spur 
attached; 4, pollinia ;-all enlarged. 

13. Eulophia R. Brown. 

Terrestrial, glabrous herbs with fleshy tubers or rllizomes, rarely pseudo.bulbous, 
Lcat~es appearing with or after the flowers, usually plaited. Seape generally lateral. 
$lowers in racemes, rarely panicled. Sepals and petals free, spreading, often sub-equal. 
L+ adnate to the base of the column or to its foot, saccate or shortly spurred a t  
the hase, usually 3-lobed, the lateral lobes erect and embracing the coluwn, disk 
usually ridged or crested. Column with or without a foot, its apex enbire and often 
oblique, the margins sometimes winged or lobed. Anther terminal, often with two 
ilI,ical processes, and its lip often toothed, 2-colled. Pollinia 2, globose, attached by 
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a caudicle t o  the flat gland of the rostellum.-Species about 100, tropichl or sub 
tropical, chiefly Asiatic. 

Column not or only slightly produced into a foot :- 
haves and flowers ooetaueoue or  nearly so:- 

Lip with a short geniculate spur, bracts as long an or 
longer than the ovary :- 

Sepals spreading, linear-lanoeolote, acuminate, green 
. . .  8q~ale erect, ovate-oblong, obtuse, yello\vish 

Lip saccate at the base, bracte shorter than the 
ovary . . . . . . . . . . . . . . . .  

Flowers appeaiing before the loaves :- 
Flowers in condenaed racemes, terminal l o b ~  of lip 

yellow . . . . . . . . . . . . . . . . .  
Flowers smaller, in lax racemes . . . . . . . . .  

Column produoed into a distinct foot :- 
Leleral sepal~ inserted on the spur, baeal lobes of lip 

obsoure . . . . . . . . . . . . . . . . . . .  
Lateral sepals inserted on the foot of the oolumn, lip with 

distinot basal lobes :- 
Flowers not exceeding 2.5 om. in dism., greenish- 

yellow tinged with purple . . . . . . . . . .  
Flowers large, bright yellow :- 

Terminnl lobe of lip half as l o ~ g  as the basal 
lobes, 3-lamallate; spur saocate, blunt : . . .  

Terminnl lobe cf lip twice as long as the rounded 
beaal obes, neny-lemellnte ; spur short, ourved, 
acute . . . . . . . . . . . . . . . .  

1. B. herbneea. 

R. E. Mwliin~asni. 

7. E. bicnrinata. 

1. EULOPHIA HERBACEA Lindl. Geu. and Sp. Orch. 182. 

Pseudo-bulbs 4 cm. long, broadly ovate. Pseudo-stem 1 to 1.5 dm. long. Lcavca 
1'5 to  2 dm. long, linear-lanceolate, variable i n  breadth, many-nervod, plicate. Scape 
6-9 dm., with a few sheathing bracts towards the base. Flowers appearing with the 
leaves, 5.5 cm. across, fragrant; f i r a l  b r a d  long, often exceeding the ovary, lanceolate, 
acuminate, scarious. Sepals linear-lnnceolate, acuminate, spreading, green with pale 
margins, the lateral ones adnate to the base of the column. P e t q b  shorter than the 
sepals, pure wmbite, elliptic or lanceolate, obtuse or acute. Lip obovate-oblong, white 
with a tinge of green towards the bnse; nerves many, the median ending in five 
fimbriate lamell= within the terminal lobe; side lobes small, rounded; midlobe o b l o ~ p  
and rounded a t  the apex when flattened out. Spur very short, somewhat geniculate, 
rounded. Coluntn stout, curved, slightly winged. Authr r e t u ~  a t  the apex, nnd with 
a small linear projection on each side of its lip ; polli~tia 2, transversely oblong, attached 
by  a short broad caudicle to a triacgular gland. Lindl. in  Journ. Linn. Soc. iii, 24;  
Royle Ill. Him. Bot. 366; Dalz. & Gibs. Bomb. F1. 265; Hook. f. FI. Br. Ind. 
vi, 2. E. bruehj1petu2a Lindl. in Journ. Liun. Soc. iii, 24. E. bicobr Lindl. in 
Journ. Linu. Soc. iii, 24 (not of Dalz.). Lirnodoru,n bicolor Rosb. F1. Ind. iii, 469. 

Dehra Dun, IMackinmn; Siwalik range, Visary; Giri Valley west of the J umna, 
Royle;  DIussoorie range up to 5,000 feet, -Waeki7~rion; Garliwlil 4-7,000 ,feet, Uolyc,  
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Fnlcopjer, Edjpruorth, &c. ; Lnnsdowne in Brit. Garhwal, 6-6,000 feet, Capt. Roberts; 
Kumaon below Naini TB], Colonel Davidson. Flowers during June  and July. It 
extends eastwards to Ueagal, and southwards to Kanara, the Konknn and Mysore. 

The specimens from Western and S. India have usually muoh smaller flowers, the petals often 
have purple veins, and the spur is longer. This is no doubt Lindley'e .E. bbielor. 

PLATE 106. Eulophia herbscea Lind1.-An entire plant;-reduced to half S ~ Z E .  

Portion of a flowering stem,-of natural size. Fig. 1, single flower; 2, ditto with 
~ e ~ a l s  and petals removed; 3, lip spread out; 4, colurnrl front view; 5, side view of 
l i t t o  ; 6, front view of anther ; 7, side view of dit to;  8 and 9, pollinia ;-all enlarged. 

2. EIJLOPEIA MACK~NNONI Duthie in Journ. As. Soc. Beng. lxsi, pt. ii, 40. 

Rhizo~ne 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). Lcaces usually two, appearing with the flowers, 7 to  8 dm. long and 5 to 8 cm. 
broad, broadly lanceolate, acuminate, tnpering 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. Fiozvers rather large, spreading or deflexed; jloral bract equalling or exceeding 
tile ovary, linear-lanceolate, acuminate, persistent. Sepals and petals erect, fleshy, 

tinged with reddish-brown, the veins prominent outside. Dorsal sepal 1.7 cm. 
long, ovate, obtuse, subcordate nt the base, 9-veined, the margin a t  the apex inflexed; 
lateral a little longer than the dorsal, unequal a t  the base. Petals shorter than the 
sepals, oblong-obovate, obtuse, their margins overlapping and reflexed a t  the apex. 
Li,] ?,.lobed, with long erect rather shallow side lclbes, its body with 5-7 parallel 
purple-coloured ridges which extend into a carunculate area within the terminal lobe; 
terminal lobe broad, rounded and with undulate edges. Spur short, geniculste. Columjt 
e\lort, broadly winged, its foot very slightly produced. Anther bicornute a t  the apex, 
its lip %toothed; pollirri~ transversely oval, attached by a broad caudicle to a shallow 
crescent-shaped gland. E. bbicolor Falc. MSS. (not of Lindl. nor of Dalz.). 

N.-W. India, Royle (named E. bicolor Falc. IISS.); Siwalik range, Vicary; Dehra 
Dun, Diacki~anon, Duthie's colle~tor Nos. 21748, 22723, 21161 ; Patli Dun in GarhwB1, 
Duiltie's collector No. 25789; Bahraich district in N. Oudh, Dutkie's collector No. 32793. 

],as also been found by l l r .  J. Marten of the Forest Survey Dept. in the Raipur 
district of the Central Proviuces. It flowers during July and August. 

Thie plant appears to be most nearly related to E. geniculaca King & Pantl., an .extremely rare 
Sikkim species. It dift'ers, hoaevor, iu the shape of the rhiaome, the very muoh broader leaves, and 
i n  tile and oolour of the lip. I t  also resembles E. brucleosn Liudl., but the bracts are not 
,o long, the leaves are much broador, and ilre lip is distinctly 3-lobed. 

PLATE: 107. Eulophia Mackinizovi Duthie.-An entire plant,--one-8th of nattt~al size. 
A leaf alld portion of flowering scape,-of natzbral size. Ylg. 1, single flower seen from 

Le]ow; 2, eide view of ditto, with sepals and petals removed; 3, colunln and spur; 
4. lip ; flatlened out; 5, lip and anther in  silu seen fro111 above ; 6, front view of 

; 7, b ~ l ;  view of ditto ; 8, pol!inia ;- all enlarged. 
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3. EULOPEIA EXPLANATA Lindl. Gen. and Sp. Orch. 160. 

Height of plant 2 to 2.5 drn. Pseudo-bulb ovoid, about 5 cm. long, annulated. 
Psertdo-stem 4 to 5 cm. long. Leaves young a t  the time of flowering, lanceolate, 
acuminate, plicate, attaining 3 dm. in  length and 1 dm. in  breadth when fully grown, 
brondly elliptic-lanceolate, acuminate, tapering into a short petiole, 7-veined. Scaae 
2 to 2'5 dm., arising from below the summit of the pseudo-bulb and bearing t,wo 
loose sheaths a t  its base. R a c e m  laxly many-flowered; flowering bract shorter than 
the slender ovary, lanceolate, acuminate. Flowers about 2.5 CUI. across. Sepale and 
petals about equal in  length, spreading, yellow with purl~le lines and blotches, &nerved, 
the nervee with transverse connecting veinlets. Sepals epatllulate-lanceolate, acute. 
Petals broader, oblong and rourded a t  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; tern~inal lobe oblong, with a rounded ernarginate apex, the edges deflexed; 
dish with two very prominent crenate lamc!llre and with a shorter interposed one, all 
three abruptly terminating within the margin of the apical lobe. Colurntr short, its 
foot very slightly ~roduced .  Anther emarginate at  the apex ; pollinia 2, subglobose, 
at,tached to a short broad caudicle, and this to a conical gland. Hook. Ic. PI. 
1882; Hook. f. E']. Br. Ind. vi, 3. Dipodizma scariosunl Herb. Hnm. 

N -W. India, Fulconer; Dehra Dun and up to 3,000 feet on the Mussoorie 
range, Mackinnon (Duthie's  No. 22710); Sub-Hirnalayan tracts of Pilibhit and N. Oudh, 
Dzrthie's collector Nos. 22794, 22801, 23859, 23860; Nepal Terai, Duthie's collector 
No. 23858; Garhwal, Duthie's collector Nos. 25791, 25792. Flowers during May. Also 
in  Nepal a t  Maghada i n  the blorung, Buchanan-Hunzilton. 

Sir Joseph Hooker regards this plant as an anomalous species with the habit of an  Aostralian 
Dipodium. The upper surface of the lip is white tiuged with yellow and beautifully marked with 
reddish-purple veins. 

PLATE 108. Eulophia explanatn Lind1.-An entire plant and a full-grown leaf,- 
of natural size. Fig. 1, a single flower; 2, ditto, with the sepals and pe tak  removed; 3 ,  
lip, Jaltened ou t ;  4, columu; 5 ,  anther; 6 and 7, pollinia;-all enlarged. 

4. EULOPHIA HORNUSJII Duthie. 

Pseudo-stem about 1 dm. long, bearing two tightly-fitting sulcate subacute sheaths. 
Leaves two, developing late, 3 to 3.6 drn. long and 1.5 to 3 cm. in breadtl~, narrowly 
ellij~tic-lanceolate, acuminate, plicate. Scape stout, 2 to  3.3 dm. long, rising from the 
summit of a depressed tuber, clothed at intervals with loose membranous lanceolate 

acuminate s l~ea t l~ i r~g  bracts, nmuy and rather densely flowered. Flozuers abol~t 2'5 cm. 

across, spreading and a t  lcngth deflered; floral bract variable in length, It~nceolate, 
acu~ninate, membrauous, brownish. Sepals and pctals attached to the column, erect,o- 
patent, 12 mm. long, narrowly oblong or oblanceolate, bluntly mucronate, pale green 
writ11 purple veius. Lip wlth spur a little longer tlian the sepals and petuls; basal 

pt,rtion and side lobes deep purple; side lobes erect, rounded, eutire; termir~al lobe 
orbicular, obscurely bifid, yellow, ni th  an undulate erose margin; basal pvrtion ot' 



disk wit11 three pnrallol lamcllz ending in a coarsely fimbriate patch on tho terminal 
lobe; spur slender, curved, cylindric, obtuse, about half as long as the column. 

Culw~r~a without a foot, curved, constricted in the middle, grooved in front. Pollinia 
c~val, attached by. a short stout couical caudicle to a sinall flat gland. 

Dehra Dun, N a c l i t ~ a o ~ ~  (Dzctlric's Nos. 22708ja), 22724); Kheri district oE N. 
Oudh, Dulhie's colleclor No. 22797; Musshorio range up to  6,000 feet, Macki?c?aofr 
(Dufhic's No. 22708); comnlon ill the pilie forests of Jaunsar and Tehri-Ciarhwbl up to 
6,000 feet; Basliahr a t  7,000 feet, Luce No. 880; banks of tho Siran river ncar 
Abbottabad in  H ~ z s r a  a t  about 3,000 feet, Colonel Barrctt; Qujar Valley in the 
CLtml  district, found by Sir W. Gatacre iu 1835. I t  tlowors during March and April. 

This speoies is olosely allied to E. cattpestr.ia. It differs ohiefly by its shorter soapes, larger 
flowers end the shorter and more .dense raoemes; the shape of the lip end the general colouring of 
the flower are also very different. E. camyestria is essentially a speoies of the plains of India, 
whereas E. Horn~u~jii extends up to the temperate region of the Hirnalaye, where the ulimatio 
mnditions are more favourable for leaf development. I have named this speoies afler Mr. H. 
Hormusji Deboo, who has worked for many years as artist in the Botanical Department of Northern 
kdia,  and by whom all the drawings for this volume have been prepared. 

PLATE 109. Eulophia Hormusjii Duthic.-A flowering p!ant,-of lantural size; a plant 
with leaves, reduced to + size. Fig. 1 ,  single flower ; 2, ditto, with sepals and petals 
retnr~ved; 3 ,  lip spread out; 4, c o l ~ u  and upper portion of ovary ; 5, summit of colulnn 
with anther; 6, side view of anther; 7, po1linia;-all enlarged. 

5. EUL~PEIA CAMPE~TRIS Wall. Cat. 7367. 

Tubct irregularly oblong, often lobed. Lcaves two, developing if a t  all long after 
the flowers, liuear, 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 a t  intervals 
by looee membranous acute bracts; racenae laxly many-flowered. Flowers subsecund, 
drooping, pink, about 2.5 cm. across; bract membranous, linear or lanceolate, acuminate, 
nsually longer than the slenderly-stalked ovary. Sepals slightly attached to the base 
of the lip, linear-lanceolate, acute or acuminate, 5-7-nerved, yellow or green 
striped with pink. Petals narrower, spreading, oblanceolate, 3-5-nervcd. L+ as long 
as the sepals, cuneate-obovate or oblong; side lobes short, rounded or subacute, incurved 
round the column, the margins of a deep roso colour; midlobe orbicular quadrate or 
oblong, crenulate, uaually purple ; basal portion of disk with three median lamellate 
norves ending in a fimbriate or tubercled patch on the terminal lobe; spur short, 
conical subclavate or subacuto. Colunzn as long as the Lip, slender, witl~out a foot. 
Po~linia broad; caudicle stout; gland elongate. Capstcle about 2 cm. long, ellipsoid. 
Lindl Gen. and Sp. Orch. 195; in Journ. Linn. Soc. iii, 24 (encl. syn. Wight); Royle 
111. 366; Reichb. f. in Walp. Ann. vi., 647; Hook. f. F]. Br. Ind. vi, 4 ;  King & 
Pantl. in Ann. Roy. Bot. Gard. Calc. viii, 178, t. 241. 3. rupcstris and l.a~t~eatacca 
Lindl. in Wtrll. Cat. 7368, 7370; Gen. and Sp. Orch. 185; in Journ. Liun. Soc. iii, 
25. B. h<rt~~leuca Lindl. in Journ. Linu. Soc. iii, 25. E. vera Royle Ill. 373. Lin~odorunz 

romentacelc~ Itoxb. Hort. Beng. 63; Fl. Ind. iii, 467. L, dubizcet Ham. JISS. Bletiu 
Dabra Don Prod. F]. h'ep. 30. 
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Abundant i n  many places along the base of the Western Himalnya, Flowers from 
March till May. I t  extends throughout the plains of Upper India, southwards to the 
Deccan and eastwards to Nepal, Sikkim, Bengal and Upper R u m .  I t  occura also in 
Afghanistan and Baluchistan. 

The wide distribution of this species in India, extending, as it does, from the arid diitricte oE 
the N.-W. Frontier 10 the moist regions of Bengal, Sikkim and Upper Burma, accounts for the 
great variety of forms met with throughout its area. Bs a rule the specimen from N.-W. India 
are altogether more robust than those met mith farther eat.  Plate 24 of the Sikkim Orohide 
represents the more slender condition of the species, and the plant is figured as producing leaves, 
which rarely develop in the drier parts of India. The tubers of this plant are largely collected 
in N.-W. India, and are believed to form the bulk of the commercial product known aa 
Balep-n~isri. 

6, EULOPHIA NUDA Lindl. in mall. Cat. 7371. 

Tubers large, spherical, smooth. Leaves from the side of a tuber, forming by their 
sheaths a short pseudo-stem, elliptic-lancoolate, acute, 2'5 to 3.5 dm. long, the breadth 
variable, many-nerved, sheath long and tubular. Scape 6 to 9 drn. long, fro mthe base of 
the pseudo stem, with a few wide sheaths a t  the base and severs1 distant ones above. 
Racenzc long, laxly flowered. Flowers about 3 cm. long, usually pale green variegated 
wlth I~romn and pink; Joral bruct lanceolate, half the length of the stalked ovary. 
Sepals erect, oblong, acute, tho lateral pair falcate. Petuls shorter than the sepals, ovate- 
oblong, blunt, the outer nerves branching. Lip as long as the sepals, &flexed from 
below the middle, oblong ; basal lobes obscure, terminal lobe oblong, obtuse, undulate, 
the upper surface with many vertical thickened lines disappearing towards the apex; 
spur fihort, flattened, its mouth ribbed. Colu~l~z  short, produced at the base into a long 
foot dilated a t  the margins. Anther small, its apex mith two small conical 
processes and a third depressed one in front; pollinia 2, transversely oblong, attached by  
a very broad caudicle to a narrow glaud. Lindl. Gen. and Sp. Orch. lb0;  Hook. f .  
F1. 13r. Ind.  vi, 5 ;  iu Ann. Roy. Bot. Gard. Calc. v, 32, tt. 47 to 50; King & Pantl. in  
Ann. Roy. Bot. Gard. Calc. viii, 180, t .  243; Rolfe in Journ. Linn. Soc. xxxi, 29. K 
bicolor Dalz. in Hook. Kern Journ. Bot. iii (1851)) 343; Dalz. & Gibs, Bomb. F1. 264; 
JJTalp. Ann. vi. 647. Cyrtopcra fitsca might  Ic. '1690 ; Lindl. in Journ. Linn. Soc. iii, 31 ; 
Thwaites Enum. 429; Walp. Ann. 1. c. 668. Cyrtopera plicata Lindl. in  Wall. Cat. 7362; 
Gen. and Sp. Orch. 190. C. nuda Reichb. f .  in  Flora (1872) 274. C', Gardneri 
Thwaites Euum. 302. C. nzysore~zsis Liudl. in Journ. Linn. Soc. iii., 32. C. lazi/or,a 
Gard. MSS. ex l'hwaites E n u ~ u .  302. Dtjodium Roniata and D. plicatum Herb. Ham. 

Northern Oudh, in the districts of Kheri and Gonda, Dtrthie's collector Noe. 22793, 
34143, 24144. Flowers April to June. J t  extends southward8 to Bombay, Central and 
S. India nud Ceylou, and eastwards to Sikkim, Assam, Burma and China; it  is found 
also in Moulmein. 

'7. EULOPHIA BICAKINATA Iiook. f. F1. Br. Ind. vi, 6. 

Tzrbcr oblong, irregularly lobed, compressed, about 5 cm. long. Leaves absent at the 
flowering time, linear, acuminate, long-pet,ioled, length of blade 1.8 to 3 dm. long. 



128 VANDEE. 

Scape erect, -5 to 5 clm. high with two tubular closely-fitting sheaths at the base and 
two shorter loose one8 higher up. Raceme 7.5 to 12.5 cm. long, rather densely flowered. 
Flowers 2.5 cm. in diam., pale yellowish-green, the lip tinged with pale purple; fEoral 

bract membranous, lanceolate, shorter than the sta!ked ovary. Sepab oblong, acute, 
keeled, their edges reflexed; lateral pair wider than the dorsal and free from it a t  
their baees. Pclala elliptic, subacute, shorter but wider than the sepals. Lijo adnate 
to the foot of the column, longer thau the sepnls, slightly saccate at the base, 
9-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 
amoot>h thickened lines half as long as the latter and ending ill a free triangular tooth 
in front of which riee five carlluculate unequ~l  ridges extending to the base of tile 
terminal lobe. Column with a foot half as long as itself and a t  right angles, edgea 
lobed opposite the stigma. Anther apiculate in front ; pollinia broadly triangular, 

divergent, attached by a broad caudicle to a thin angular gland. King & Pantl. in 
Ann. Roy. Bot. Gard. Calc. viii, 180, t. 244. Cyrtopera bicarinaba Lindl. in Well. 
Cat. 7363 ; Gen. and Sp. Orch. 189 ; Journ. Linn. Soc. iii, 3L (excl. cit. Ic. Griff.). 
Ep+actis bicuritlato Buch. -Ham. ex Wnll. Cat. 7363. Cymbidiun3 sp. Griff. Notul. iii, 
343, No. 9. 

I n  the Sub-Himalayan tracts of Pilibhit in Rohilkhund, and of the Kheri district 
of N. Oudh, Duthl,'e1s collector Nos. 22798 and 25803. Flowers during March and April. 
I t  extends eastwards to Sikkim, the Khasia Hills, Assam, Manipur and Upper Burma. 

8. EULOPHIA FLAVA Hook. f. F1. BC. Ind. vi, 7. 

A tall robust plant with a tuberous rhizome. Leaves about 3, forming when young a 

short pseudo-stem by tlieir sheathing baaes, developing later than ths flowers, attaining 
when fully grown 12 dm. in length and about 10 cm. in width. Scape stout, 6 to 15 dUI. 
high, clothed at the base with a few distant close-fitting sheaths, emerging from a tuber 
alongside the leaf-bearing pseudo-stem. Raccnae 3 to 6 dm.; Bracts much shorter than 
the ovary, 1 to 2 cm. loiig, ovate-lanceolate, acuminate. Flowers numerous, ltrrge, 
drooping, lemon-coloured. Sepals about 3 cm. long, oblong-lanceolate, acuminate. Pctals 
a little ehorter than the sepals and much broader, obtuse or emnrginate, many-nerved. 
Lip us long as the sepals; side lobes lal.ge, roclnded, spotted wit11 purple a t  the base, 
their margin3 recurved ; midlobe oblong, the disk with two small pyriform basal calli and 
three crenate lamellz. Spur a short blunt sac. Colunin about 2 cm. long, produced at 

the baae into a short foot. Anther with an emarginate apex and a long. anterior process; 
pollinla obtueely angled, attached by a stout broad-based caudicle to a broad shaliow 
gland. Cyrtopera Java Lindl. in Wall. Cat. 7361 ; Gen. and Sp. Orch. 189 ; lloyle 111. 
370, t. 88, fig. 1 ; Reichb. f. in Gard Chron. (l870), 1407; ltolfe in Journ. Linn. Soc. 
gXHVi, 28. C. Cu&ni Wight Ic. 1754; Walp. Bun. vi, 667. ~ ~ o d i i ~ n t  JIauu~n llerb. 1 h m .  

Dehra Dun, Rollb, Mackilz~zon (Dutlzic's No. 22725) ; Sub-Himalayan tracts in Rohil- 
khtind and N. Oudh, Duth~e's cul2ector Nos. 22795, 21148; outer ranges of GsrllwiI, 
Duthie'~. collector Nos, 25790, 25804, 25801, 25806 ; Kumaon, below Aliuora 4,500 feet, 
Strachey $- Wanterbottom No. 2 0 ;  Snrju Valley, 2: 37umson. Flowers in June and 
July, I t  extends eartwarda to Nepal, and is fouud also in Travancore and Uonpkong. 
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PLATE 110. Eulophia Bava Hook. f.-Entire plent, reduced to in size. Portion of 
inflorescence,-oj natural size. Fig. l ,  single flower; 2, ditto, with sepalr and petals removed; 
3, lip, sp~ead  out; 4, front view of column ; 5, front view of anther; 6, side view of 
ditto ; 7, pollinia ;-all enlarged. 

9. EULOPHIA OBTUSA Hook. f. F1. BP. Ind. vi, 3. 

Height of plant 9 to 15 dm., the leaves and scape rising from a horizontal oblong 
tuber. Pseudo-stm formed by  the sheathcl enclosing the bases of the leaves and scape. 
Leaves two or three, 3 to 4.5 dm. long, linear, acuminate, plicate, veins sharply prom- 
inent. Scape exceeding the leaves, with a few long tight-fitting acuminate sheaths 
towards the base. Ftower8 6 to 10, in a lax raceme, appearing with the leaves, 2.5 cm. 
across, erect in  bud, drooping and campanulate when open; jbral bract lanceolate, 
acuminate, less than half the length of the ovary. Sepals and petals prominently veined 
on the back, bright yellow outside and pale 1emon.coloured within. Doreal sepal 
obovate acute, 2 cm. long; lateral rather shorter, falcately oblong, obtuse or subacute, 
adnate to the base of the column. Petab obovate, obtuse, about as long as the lateral 
sepals. Lip 3-lobed, longer than the sepals, with a short curved #subacute spur at  the 
base ; 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 plominent ridges terminating within the margin of the apical lobe i n  an 
oblong grooved callus, and prolonged a t  tlie base into two sets of finger-like projections. 
Colunan about 1 cm. long, oblong, narrowly winged, curving into a short foot a t  the 
base. Anther with a rounded or slightly emarginate apex and a long anterior projection ; 
pollinia subglobose, attached by a cylindric cnudicle to a subfimbriate triangular gland. 
E. aruadinacen Falc. Ic. No. 46 (ined,) in Herh. Kew. E. ccampanulata Duthie in Journ. 
A ~ .  Soc. Beng. Ixxi, part 2 (1903), 39. Cyrbpera obtusa Lindl. Gen. and Sp. Orch. 190. 

Valleys in the neighbourhood of Mussoorie, Royle; Dehra Dun in swamps, W. Bell, 
Mackinnon (Duthie's No. 22782), Duthie; Pilibhit district i n  Rohilkhand, Duthie's collector 
Nos. 23793 to 25801 ; Chandanpur in the Gonda district of N. Oudh, Dvthie's collector 
22793. Flowers during Ju ly  and August. 

Since my return from India this year, I have had a n  opportunity of examining at  the Royal 
Herbarium, Kew, the single type-epeoimen of Lindley's Cyrtopera obtuaa, as well as Falconer's excel- 
lent drawing of the same plant under his manuscript name of Eulophia arundinacea, and I have 

now no besitafion in referring to i t  the E. companulata Duthie, published last year in  the Journni 
of the Asiatic Sociaty of Bengal. Lindley desoribed the column oorreotly as having a produoed foot, 
nod I have therefore placed i t  here in the Cyrtopva section oE the genus. I t  is olosely allied t o  

B. fioca, differing chiefly by its muoh nnrromer leaves, smaller flowers and in the shape of the spur. 
It somewhat resembles E. N a n ~ ~ i i  Hook f., mhioh, in regard to the length of the foot of the colun?n, 
might well have been placed in the Cyrtop~rs seotiol;. I n  both of these species the narrow leaves, 
the sholt, "cute spur, ns well as the anlher, pollinin and gland are very similar. Ths looality 
.'nd r i p s  flumir~is Tonse prope Deokhutnl," ~ c n t i c n e d  in Liudley's Gen. and Sp. Oroh. 19d, refera 
fo B. $awn nnd not to E. obt~csa. 
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PLATE 111. Eulopliia obtusa Hook. f.-Entire plant, rcdtteed to 2. Portion of 
flowering stem,-of natural size. Fig. 1, single flower; 2, ditto, with sepals and petals 
rc~,~oved; 3, lip, spread out ; 4, column; 5, anther, fionb and side viczus; 6, pollinin, front 
and back views ;-all enlarged. 

14. Geodorum Jackson. 

Terrestriai herbs with underground subglobose rhizomes. Lcavcs elliptic, plicate, 
their sheaths forming a pseudo-stem. Scape from the b a ~ e  of the pseudo-stem, stout, 
erect, sheathed, beariag a decurved corymbose raceme. Fluwers rather crowded and 
narrow, about 15 mm. long. Sepals, equal, oblong, subacute, erect. Petals as long as the 
sepals, but broader and blunt. G p  sessile on the base of the column, broadly ventricose 
a t  the callua-bearing base, without side lobes; apex broad, rounded bifid or emar- 
ginate. Column shorter than the lip. Anther broad, 2-celled ; polliuia 2, broadly and 
dimidiatsly ovoid, attached by a slender tapering caudicle to a small orbicular gland.- 
Species about 10;  Indian, Malayan, Chinese and Australian. 

GEODORUM PURPUREUM R. Brown in Ait. Hort. Kew. ed. 2, v, 2W. 

Tuber globose, apiculate, about 3 cm. in diam. Pseudo-stem 7-5  to 15 cm, long. 
Leava broadly elliptic, acute, tapering to the long sheath, 1.5 to 3 dm. long and 
7.5 to 10 cm. broad. I~~florescaizee shorter than the leaves; raceme short, corymbose, 
drooping when in flower, but erect in fruit; $oral brad large, lanceolate, longer tIlan 
the ovary. Flowers white or pale purple about 15 mm. lorlg. Sepals linear-oblong, 
acute, 8-nerved. Petals broader, 5-nerved, with thickened midribs. Lip very ventri- 
cose a t  the base and much tl~ickened, the rounded minutely notched apical lobe also 
much thickeued; disk mith a conspicuous yellow callus at  the base from which 
extends a broad channelled ridge towards the panulated apex. Awther with a 3-lobed 
apex, puberulous; pollink 2, mith elongate pits on their posterior surface, caudicle broad. 
Lindl. Gen. and Sp. Orch. 175; L)alz. & Gibs. Bombay F1. 266; Hook. f .  FI. Ur. 
Ind. vi, 16; Kiug & Pantl. iu ,inn. Roy. Bot. Gard. Calc. viii, 181, t. 245. G .  
dilatatuna Wall. Cat. 7376. Linzodortlm nutans Koxb. Cor. PI. i, t .  40; r"1. Ind. iii, 
470. Malozw nutuns Willd. Sp. 1'1. iv, 98. 

Dehra. Dun, Mackinnon's collector. Flowers during June and July. I t  extends 
eastwards to Nepal, Sikkim and Bhutan, and south to Malabar and the Koukan, 

in the Andaman I ~ l a u d s  and the Malay Peninsula. 

15. Oreorchis Lindl. 

Terrestrial; pseudo-bulb corm-like, broadly ovoid, 1- or 2-leaved. Leaves long, 
narrow. Scape tall, slender, produced from the side of the pseudo-bulb. Flowers 
lather small, in racemee. Sepals ovate-lanceolate. Petals subjimilar and slightly 
spreading or subconnivent. Lip more or less oblong, attached to the base of the 
c ~ l u m n  by a short narrow claw, gibbous at the bahe or not, anterior part 3-lobed; 
side lobes short, entire; terminal lobe broad, more or less bifid. Colr~mn elongated, 
stont, ore mor less ~u lved ,  rhe apex subtruucate. Anther l-celled. Pollinia 4, globes-, 
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united to a short common c~udicle  ending in e gland derived from the etigma 
(sessile in  0. indica).-Species 5 ;  all inhabiting Noithern Asia. 

Leaf solitary, flowers reddish :- 
Flowers stalked, lip ssooate at the base . . . . I. 0. jolioro. 
Flowers larger und seesile, lip not eaccete nt the bnae 2. 0. i~ldica. 

Leaves 2 or 3, flowers white or pale yellow :- 
Lip not samte at the bane, basal c a l l ~  linear . . 3. 0. micranlha. 
Lip ~accate at the base, b e d  csllna oval . . . . 4. 0. Row.  

1. OREORCHI~ FOLIOSA Lindl. in Journ. Linn. Soc. iii, 27. 

Pseudo-bulb about 1.5 cm. long, broad-based and bearing a few lax root-fibrecl. 
Lea/ solitary, terminal, 1 to 2-3 dm. long, oblong-lanceolate, acuminate, narrowed at 
the base to a fihort l~etiole, with two or three prominent nerves and a few  lender oiles 
between. Smpe 3 to 4: dm. long, the peduncle with t x o  or three tubular closely-fitting 
sheaths 2.5 to 5 cm. long. Raceme 7.5 to 20 cm. long, laxly few-flowcred; jlorol braet 
small, equalling the s3ort pedicel of the ovary. Flowers 13 mm. across, subsecund, 
yellowish tinged with red. Sepals ovate-lanceolate, subarnte, the lateral pair produced at  
the base on to the sac of the lip. Pet& shorter but broader then the sepals, all more 
or less connivent. fill 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-nerrcd, terminal lobe subreniform (when flattened out), lihortly Lifid, the margin 
thickened and erose; disk with five stout branching nervem, but not lamellate. Column 
slightly curved; the sides thickened, especially towards the baee and passing into the 
short sac of tlle lip. Hook. f .  F1. Br. lnd.  v, 709; King & l'antl. in Ann. Roy. Bot. 
Gard. Calc. viii, 183, t .  137 ; Collett F1. Slml. 493 ; Rolfe in Journ. Linn. Soc. 
rxxvi, 9. Corallorhiza sp. Lindl. i n  Royle 111. Him. Dot. 362. 

S i m b  Hills 7-9,000 feet, Stoliczka, Gamble Kos. 4429, 6251 ; Lace No. 2160, 
Collelt; Jaunsar, Osmaslon (Dudhie's No. 24188), Gleadozu; Garhwal, Royle; flowering in 
July. I t  extends saetwards to Sikkim, and occurs also in Chine, in Western Szechuen 
nnd on the Tibetan frontier. 

2. OREORCHIS INDICA Hook. f. F1. Br. Ind. v, 709. 

Hhiwnze 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 2'5 
cm, broad, Jeveloping later than the flowers. Scape about 2 Jm. long, rather stout, the 
peduncle bearing a fcw loose acuminate sheaths; / l o r d  bruct lanceolate, acuminate, 
rhorter than the ovary. Flowers many, sessile, about 17 nlun. long. ,Sepals and petal8 
 cll low veined and blotched with reddish-purple. Dorsnl sepal linear-lanceolate, 11 mm. 
l onp, lateral subfalcately lanceolate, 10 mm. long. Petals a little shorter tban tlle 
b cI'als, subfa cately blong, obtuse. Lip deflexed from the middle, clawed, not eaccato 
s t  the base; side lobes ear-shaped, incurred, obtuse; midlobe rounded, entire or 2 
lolretl; the disk with tl raiaed lamella midway between the bide lobes. Column dilated 
a t  the l~asc  nnd i~pcx, curved, shorter than the lip, yellow with rsddish-purple spots. 
T.il1 of onl l io  with two p~ojtlctiug teeth; poli'blis ressile on the gland, obovoid, 

As;*. ROY. nor. G A ~ D ,  CALC., VOL. IX .  
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subcompressed. Collett F1. Siml. 493. Corallorhiza itadica Lindl. in Journ. Linn. Soc. 
iii, 26 (not of 1)cne.). 

Hattu near Simla 7,000 feet, T. Thonason No. 1724, Gamble; Chachpur Valley 
the Simla Hills G,000 feet, Duthie No. 21074; Jaunsar 8-9,000 feet, Edgeworth 

No. 61 ; 6-7,000 feet, Duthie No. 14093; Garhwal 8-0,000 feet, Royle. Flowers 
in August. 

The ehape of the pollinia in this speoies and the absence of a o~udicle nre remarkable. The 
claw oi the lip and the lamella are pale yellow, the side lobes are marked with purple line8 and 
spots, and the apioal lobe ie white and often tinged with pale purple. 

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

3. OREOR~HIS bfICEANTHA Lindl. Journ. Linn. Soc. iii, 27. 

Pseuao-bulb about 2 cm. lollg, ovoid-conic, the base with a few fibres. Leaves two 
or three, 1.5 to 3 dm. long, linear, prominently 1- or 2-nerved. Scape from the side 
of the pseudo-bulb, the peduncle with two or three tubular sheaths; raceme few-flowered, 
lax, 5 to 10 cm, long; floral 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. Petak shorter than the lateral sepals, 
sornetilnes spotted with purple. L@ obovate-oblong, not saccate at the base, deflexed 
from the top of the very short claw; side lobes narrowly oblo~ig, erect; terminal lobe 
Lrcbadly obovate, 2-lobulate; disk with a thick, linear channellod callus. Column much 
curved, tile base dilated and concave. Pollinia globular, united to R short thick caudicle. 
Hook. f. F1. Br. Ind. v, 709 ; King & Pantl. in Ann. Roy. Bot. Gard. Calc. 183, t. 
138; Collett F]. Siml. 493. 

Simla Hills 7 to 8,000 feet, Gamble Nos. 4427, 6250, Lace 2159, Bobin,qton-Smith; 
Jaunsar, Osmastogr; blussoorie Hills 5 to 6,000 feet, King, Mackinnon; Kumaon, T. 
Thpmson No. 214, Strachey 9 Winterbottom No. 56. Flowers during June. 

4.  OREORCHIS ROLFEI Lluthie in Journ. As. Soc. Beng. lxxi, part 2, 3@ 

Pseudo-bulb globose. Leaves two or three, about 2 dm. long, linear-lanceolate, deflexec 
at the tips, 3-ij-nerved, plicate. Scape about as long ae 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, ratber crowded, about 
1.4 cm. across; floral braci minute, less than half the length of the ovary. Sepal6 
about equal, 1.4 cm. long, lanceolate, subacute, pale yellowish-green, slightly spreadine , 

Petals  as long as the sepals but narrower, oblanceolate, subacute, pure white with a few 
dark IIUrP1e blotches. L+ obovate-oblong (when spread out), narrowed at  the base into 

sac-like claw; side lobes linear, fleshy, white, half the length of the midlobe and free 
to their bases; mitllobe deflexerl, white and blotched like tbe petals with dark 



purple fipots, the apex with a  hallow sinus, the disk with a prominent fleehy oval callue 
a t  its base. Column curved, dilated a t  the base, concave in front. PollzniQ globular, 
united to a ehort thick conicai caudicle. 

NBg Tiba in Tehri-GarhwAl at  an elevation of about 8,000 feet, Mucki~znon's coi/ec- 
tor. Flowers in June. 

This species is moet nearly allied to 0. micmntha, but the lip ia esooete at the baee, and the 
basal callus is oval and not linear ; both the lip md the petale are pure white spotted with 
purplo, and the side lobes of the lip are free tt the bwe. The spike is ehorter and the flowers 
are more crowded. At preeent this plant is known only from a single locality, in the neighbour- 
hood of Mussoorie. 

PLATE 113. Oreorchis Rolfei Duthie.-Plant,-of natural size. Fig. 1, single flower; 
2, ditto, with sqals  and petals renaoved; 3, lip, spread out; 4, column, with portion of ovary ; 
5 ,  front view of ditto; 6, anther; 7, po1linia;-all enlarged. 

16. Corallorhiza R. Brown. 

Leafless reddish-brown erect. terrestrial herbs with jointed coralloid rhizomes. Seape 
simple, sheathed. Flowers small, whitish or pale yellow, in a terminal spike or raceme. 
sepals and petals subequal, linear; pelals 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; pollinin 4 ovoid, soft, cohering by a viscus.-Species about 
12, ill N. temperate regions. 

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

A rootless parasite with a flattened reddish-brcwn succulent rhizome. &ape 6-10 in 
long, slender, few-flowered, clothed with loose sheaths. Plower nearly seseile, about 7 
mm. long; bracts minute. Sepals ovate-lanceolate, the lateral ones deflex~d. Lil, 
deflexed, $lobed, with a shallow nectary nt the base; side lobes narrow, mid-lobe retuse. 
Anther dehiscing transversely, each cell containing an unequal pair of waxy po]]inia. 
Capsubs large, deflexed. Lindl. Gen. and Sp. Orch. 533 ; Beichb. Ic. PI. Germ. xiii, 490 ; 
Hook. f.  Fl.  Ur. Ind. v, 710; Rolfe in Journ. Linn. SOC. xxxvi, 9. C. Jacquenaontii 
Ucne. in Jacquem. VOY. Bat. 165, t. 165. 

Kashmir; Jacpcsemonf, C. B. Clarke NO. 28943, up to 11,500 feet, extending t,, 
l':urope, N. Asia & N. America. 

17. Cymbidium Swartz. 

Epiphytes, rarely terrestrial or with an elongated leaf-beering stem. Leaves 
\cry long, narrow and coriaceous, rarely none or rudimentary at the time of 
flowering. Inflororcence f r o u ~  the side of the pseudo-stem ; scape loosely sheatbed. 
Flotue,s one to many, often large, in suberect or drooping racemes. Sepal8 petals 
subequal, free, spreading or erect. L+ adnate to the base of the column and 

i t  by its convolute side lobes ; apical lobe decurved, often with undulate edges, 
tile disk usually with two ridges or lamellre. Column long, without a foot. A n z k  1- or 

ilnperfectly 2-celled; pollinia 2, o ~ o i d  pyriform cuneiform or globular, more or leea 



psrtite, sessile on a small or lnrgc often strap-shaped gland.--Species about 60, in 
temperate, tropical or ault.ropicu1 Asia, a few in Africa and in Australia. 

Trrrostrial :- 
Leafless and parasitio . . . . . . . . . . . . . . .  l. C. n~aerorhiso~r. 

Leaves linear, their banes forming a short pseudo-stem :- 
Flowera solitary . . . . . . . . . . . . . . .  2. C. biackiniwni. 
Flowers in raoemee . . . . . . . . . . . . . .  3. C. cyperifolium 

Epiphytal, infloreaoence deourved :- 
Flowers not exceeding 3.5 om. aoross ;- 

Inflorescen~e less than half the length of the leaves, leaves 
. . . . . . . . . . . . . .  entire at the apes 4. c. pendulunc. 

I~iflorescence noarly as long ae the leaves, leaves notched 
at the apex . . . . . . . . . . . . . . . .  5. C. ah~oliu,n. 

Plowers much larger :- 
Leaves narrowly linear . . . . . . . . . . . . .  6. C. l ~ ~ t ~ i f ~ ~ i t ~ , ~ ~ ,  
Leaves lanceolate, acuminate . . . . . . . . . . .  7. C. giganteusra. 

1.  CYMBIDIUM BIACRORHIZON TJindl. Gen. and Spec. Orch. 162. 

A tel.restriir1 parasite without leaves. Rootstoci as thick as a g o ~ s ~ - ~ u i l l ,  creeping, 
branched and jointed. Scape very short, basal sheaths short, or elongating to 5 cm. 
and narrowly subfoliaceous. Racenac 6-8-flowered, 1.5 to 2.3 dm. long; bTacts 7 to 
12 mm., narrow, me~libranous. Fhv~ers 3 to 4 cm. in diaul. Sepals about 2 cm. long, 
linear-lanceolate, acuminate, pale yellow t.inged with pink, spreading or reflexed. Petals 
erect, slightly shorter and broader, mllitish streaked with pink. L+ 1.7 cm., white 
spotted with crimson; side lobes narrow, erect, rounded and with inflexed margins; 
rnidlobe oblong or subpandudform; disk with two tliick ridges between the side lobes. 
Coluntn elongate, curved, about 12 mm. long, inner surface streaked with crimson. 
Adher papillose outside; pollinia 4, plano-convex, sessile on the crescent-shaped &nd. 
Hoyle 111. Him.  Bot. 366; Hook. f. F1. Br. Ind. vi, 9. 

N.-W. Iudia; Royle, Falconel.; Dehra Dun; on Kalanza Hill, Mackianon's collector; 
Nussoorie on Banog Hill 7,500 feet, 17lackinnon (Uuthie's NO. 22717); (3nrhwB1 east of 
Tehri, Mackinnon's collector (Duthze'a No. 25403); Sarju Yalley in Kumaori, Dutl~ie's 
collector No. 24098; reported also from Rashmir. Flowers during July and August. I t  
extends eastwards to Assan] and to  the Khssia and Naga Hills. I n  Sikkim i t  has been 
collected in  the Rnnjit Valley, but not since 1879, 

PLATE 114. Cymbidium macrorliizon Liitd1.-A plant,-of naturul size. Fig. 1, sing!e 
flo!ver 2, column and lip; 3, lip; 4, front view of column; 5, anther; G aud 7, pallinia; 

2. CY~~BIDIUM MACKINNONI Duthie in Journ. As. Soc. 13eng. Ixxi, pt. 2, 41. 

Terreetrial, ccespitoae. Pseudo-stem short, emitting nlany 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 l-flowered, much shorter than the 
leaves, clothed to the base with loose lanceolate acunliriate cymbifornl hyaline sheaths. 
Fbral bj'uct longer thau the much curved ovary, pale yellow wit11 purple veins. F1olce1.s 



about 5 col. ncrofla, nodding. Sepals and pcbtale flpreading, green. Sepals lanceolate, 
obtuse, a little longer tiltrn tlre petals. Petals elliptic~lanceolutc, obtuee, 5-nerved. Lip 
ahout as lollg as t l ~ c  petals, obovate-obloijg (when spread out), :3-lobed, euccate at  the 
base, palc yellow, blotched with purple; l a t ~ r r l  l o l ~ e ~  narrow, crcct ; the terminnl one 
abruplly deflexed, rounded at  the apex and nearly cntire; dirk with two raised 
incurved smooth lumcllar flaps extending f r o ~ u  the baec to n little beyol~d the side lobes? 
their edges ncsnrly ptrallel but ,lot meeting. Columrz short,  tout, auricled at tho base, 
concave in front marked wit11 purplo blotches like the lip. Pollinta 4, oblique!y 
obovoid, plano-convex, attached to a l~emispherical gland. Ripe capaule 1.5 dm. long 
(including the long pedicel), ellipsoid clavate, proru~nently ribbed. 

1)iscoverecl by Mr. P. W. Mackinnon, near blunlioorie, a t  an elevation of nbout 
5,500 feet, growing under trees and flowering duri~ig the month of February; 
Uutlcie's Nos. 32709, 24152. 

This speoies is very nearly nllied to C. vlreacens Lindl., n native of Jnpan. In the latter, 
however, the margins of the leaves are distinotly selrulate, the flowem are larger and the brwts on 
the scape are more numerous and more tinted; the lamells on the diak of the lip are mueh curved 
and uearly parallel to the margins of the lateral lobes. Of Indian speoies it most nearly resemble8 
C. cyperifotium. The latter, howover, is B muoh larger plant, the sospe is more than l-flowered, and 
the colouring of the lip and the shape of the pollinia end tllet of gland are very different; oleo the 
margins of the laavcs are eerrulate, and the sheaths on the scape as well as the tlorel bract are green 

PLATE 11 5. Cymbidium nlackiunoni Duthie.-Portion of plant,-of naturul size. Fig. 1, 
side view of flower, u'ith sepals and petals renzoved; 2, lip and c o l ~ ~ m n ;  3, polliuia;-cr/[ 
enl.~rged; 4, ripe capsule,-of natzrral size. 

3. CYMBIDIUM CYPERIFOLIUM Wall. Cat. 7353 (in part). 

Terrestrial; pseudo.stcnz thin, short. Leaves up to 7.5 dm. long, linear, finely 
acumiuate, slightly expanded towards the sheathing base, the lowest ones short and 
sheath-like, margins serrulnte. fizflorescence from the balre of tbe pseudo-stem, erect, 
about 3 dm. long, the pedunc:le clothed with long acuminate sheaths up to the base of 
the raceme. Flozuers green, with dull purple markings on the lip and column, 2.5 cm. 
long, and about 3.5 cm. across; $oral bract green, lanceolzte, acuminate, longer than 
the stalked ovary. Sepals subequal, linear-lanceolate, acute, spreading. Petuk rather 
ahorter and somewhat broader. L+ as long as the 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 lumellar 
incurved flaps, their edges perallel but not touching. Columrn rather stout. Anther broad, 
p~llinia obliquely ovoid, divergent, cleft nearly to the base, sessile on a very narrow 
elongate gland. Cupsrrle ellipsoid-clnvate, about 6 cm. long. Lindl. Gen. nnd Sp. 
Orch. 163; in Journ. Linn. Soc. iii, 28;  Hook. f .  F1. Br. Ind. vi, 13 (excl. spn. 
Li/t~odorum longgo1it~m Roxb.) ; Ring & Pantliog in Ann. Roy. Bot. Gard. Calc. viii, 
186, t. 248. C. viridgorunl Griff. Itin. Notes 126, NO. 454. 

Kear Mussoorie, growing anlongst dense undergrowth ut nbout 6,000 feet, Muckintrotd 
(Duthiz's Nos. 21749, 22719), floweiing during March and April ; Garhnal and Kuuluon 
at  5,000 feet, Edgeworth. It extends eastwards to Sikkim, the IChasia and Naga Hilla, 

llanipur and Upper Burma, and is found also in P e r ~ k  and Java. 



P. Cr.uu~n~clr PENDULUM Swarte in NOV. Act. Upsal. vi, 73. 

Pseudo-sletn stout, 7.6 cm. ion:. Leaves linear-oblong, acute, nut notched, up 
to 7.5 dm. long and from 1.5 to 2 cm. broad, expanding into basal sheaths. 
Inflorescence 2.5 to 3 dm., decurved from the base, the peduncle about 7.5 
cm., clothed with many imbricate sheaths. Flowers many, not crowded, dark 
purplish-hrown, about S cm. across; floral aract minute, triangular, the ovary with 
$talk 1.3 cm. Sepals equal, oblong, slightly dilated near their blunt apices. Petals 
nearly as long as the sepals and a little wider, margined with yellow as are the 
~epals. Lip adnate to the short foot of the column, oblong, dilated and subsaccabe 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 
I arallel continuous lamellz divergent at  the base, meeting in the middle and slightly 
reparating a t  their clavate apices. Colunln erect, narrower above, with a very short 
foot. Anther broad, depressed, minutely papillose; pollinia ovoid, acute, diverging, 
essile on a broad thin shallow gland. Roxb. F1. Ind. iii, 458 ; Lindl. (3en. and 
Sp. Orch. 165; W ~ l p .  Ann. vi, 642 (excl. cit. Bot. Reg.); King & Pant. in Ann. Roy. 
Hot. Gard. Calc. viii, 188, t. 251 ; Holfe in Journ. Linn. Soc. xxxvi, 31. C. aloijblium 
Hook. f. F1. Br. Ind. vi, 10 (in part). C. craseifolium Wall. Cat. 7957. C .  Mannii Reichb. 
f .  in Flora 1872, 274. +idendrum per~dnclurn Roxb. Cor. P1. i, 35, t. 44. 

Kali Valley in Kumaon at a low elevation, Duthie's colbcfor No. 24097. Flower8 
in May or June. I t  extends eastwards to Bengal, Sikkim, Assam, Sylhet, Burma and 
China; and is found also in S. India, the Andaman Islaucis and Perak. 

5. C Y ~ ~ B I D I U ~ ~  ALOIFOLIUN Swartz in  Nov. Act. Upsal. vi, 73. 

Pseudo-st~m s l ~ o ~ t .  Leavo 3 to 5'5 dm. long and about 3 col. broad, linear-oblong, 
curved, obtuse, fleshy, obliquely notched at  the apex, slightly expanded a t  the sheathing 
base. I~$orescence from the base of the smail pseudo-stem, somewhat shorter than the 
leaves, peduncle 7.5 to 10 cm. long, bearing several tubular acute ecarious sheaths near 
the base; raceme many-flowerecl, decurved, 3 to 4 dm. long. Flowers 3.5 cm. across; floral 
bract minute, ovate, the stalked ovary about 12 mm. long. Scpals slibequul, oblong 01 

sliglltly oblanceolate, blunt. Petals as long as the sepals, ovate-oblanceolate, blunt. L@ as 
long as the sep?ls, oblol~g, 3-lobed, its upper surface wit11 two lamellz broken and disco~l- 
nected in the uliddle; the lateral lobes long, narrow, their apices blunt, entire, pointing 
forwards ; apical lobe ovate-oblong, ml~ch decurved. Column slightly thickened a t  the apex. 
A n t b r  subquadrate, papillose, tile gland of the po!linis small. Capsule elliptic, 8 to Y 

cm. long. Svrartz in Schrad. Journ. Bot. 1779, ii., 218; Roxb. F1. Ind. iii, 45b ; Lindl. 
Gen. and Sp. Orch. 165; Lodd. But. Cab. t.  967; Walp. Ann. vi, 624 (excl Ic. Wight); 
Hook. f. FI. Br. lnd. vi, 10; King & Pantl. in Ann. Ray. Bot Gard. Crlc. viii, 
Ik0,  t. 252. Ep~dcndruna aloifolrum L,inu. t p .  1'1. 953. ? Awrdcs Boraslri S m i t h  in Rees 
Cyclop. Suppi. ( JU part). Epidentlrtrm aloides Bot. Mag. t .  387. 

Bnl~raicl~ district of N .  Oudh near thr Nepal frontier, Duthzc's collecfor No. 23865 : 
ilcrwe~ing during April and May. I t  extends eastwards to Bengal, Sikkim and Assam, 
u l~d occura also in S. Iudia, C e y l o ~ ~ ,  tlle Audaman Islanrls and l'orxk. 
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6. CYMBIDILJ~.I I~ONGIFOLIO~I  Don Prod. 36. 

P~eudo-stem short. Leaves 6 to 9 dm. long and only 13 to 15 mm. wide, linear, acu- 
minate, channelled below, dilated and equitant a t  the very base. Inflorescence very stout, 
sub-erect in the lower hut decurved in the upper half, shorter than the leaves, the 
pecluncle sheathed nearly to  the apex, sheaths larger upwards, all loose and acute. 
Ruceme 10- to 15-flowered. Flowers G.4 to 7.6 cm. across; jloral braet minute, trian- 
gular. Sepals subequal, oblong, subacute, thedorsal broader and iucurved, lateral pair 
spreading. Petuls as long as  the sepals, but narrower, spreading. L+ oblong, shortly 
clawed; side lobes long, narrow, acute, directed forwards; terminal I ~ ~ b e  decurved, 
orbicular, acute, the edges slightly undulate, pubescent on its upper surface. Colunzn 
erect, slightly saccate at  t l ~ e  base. Anilrer broad, dome-like; pollinia ovafe, diverging, 
eessile or? a qoadrato gland the lower corners of which are elongated into narrow 
points. Ouory stalked, about 2.5 C U I .  long. Wall. Cat. 1856; Lindl. Gen. 2nd Sp. Orch. 
163;  i n  Journ. Linn. Soc. iii, 29; ReicLb. f. in Gard. Chron. 1874 i, 14 ;  Hook. 
f.  Fl. Br. Ind. vi, 13 ; King & Pautl. i n  Ann. Roy. Bot. Gard. Cale. viii, 191, 
t. 251; Holfe in  Journ. Linn. So;. xxxvi, 31. C. erythrcetcm Lindl. in  Journ. Linn. 
Soc. iii, 30. Limodorum angusli/oliu~n Herb. Ham. 

Kumaon ht 5 to 6,000 feet, Blinkzuorlh. Eastwards to Sikkim, Bhutan and thz 
Khasiu, aud Nagit Hills; also in China. I n  Sikkim i t  flowers during September and 
October. 

In  this plant the sepnls and peta!s are brownish-purple on a pale green ground, the dorsol 
sepnls being dark green outside and faiutly ~triped with purple; the disk and apicnl lobe of lip are 
pure white spotttd with purple, the side lobes being of a dull ~ e l l o w  closely lined with purple. 

7. C Y M B I D ~ U ~  GIGANTEUY Wall. Cat. 7355. 

Pseudo-stenz very short. Leaves 4 to 6 dm. long, and 2 to 3 cm. broad, linear- 
oblong, acute, entire, nnrrowed towards the base and then dilated and equitsnt. 
I,?florcscence from the base of the pseudo-stem, as long as or longer than the ledves, 
dccurred; peduncle stout, enveloped a t  the base in :numerous imbricate acuminate 
eheaths; vacenle laxly 10- to 20-flowered. Flowers 6.4 to  7.6 cm. across; florctl lract 
minute, broad. S y a k  subequal, elliptic-oblong, subacute, t l ~ e  dorsal on2 incurved, 
lateral pair spreading. Petals ns long as the sepals but narrower, oblong, subacute. 
Lip bhorter than the sepald, 3-lobed, more or less puberulous; latcral lobes large, 
their npices elliptic and directed forward; apical lobe deflexed, ovate-oblong, subacute, 
the edges undulate crenate; upper surface with two parallel ritigrs running from the 
base nearly to  the apex, hairy and separated by a small groove. C~lzlt~zn s9mewhat 
curved, its base below the insertion of the lip with n small nectar-bearing sar, 
Afilker slightly scabrid. Polliiu'a ovoid, acute, diverging, sessile on a cuadrate gland. 
Capsule 7.5 cm. long, elliptic, pointed nt each end, pron~inently ridged. J,icdl. Gen. 
and Sp. Orrh. 16.3; S e ~ t .  Orch, t. 4 ;  Uot. Mtig. t. 9841; Paxt. Nag. Ilot. 241, and 
F1. Gard. il, 11, fig. 143; Griff. Notul. iii, 311 : Walp. Ann. vi, 686; IVurner 
Orch. Alb. vi, t. 284; Hook. f .  F]. Br. Ind. vi, 12 ;  King 1% Pantl. in Anc. 
Hoy. Eot. Gard., Calc. viii, 191, t ,  255. Iridorchis glgantea Blume O ~ c h .  Archipel. 
lnd. 76, t. 26. Linaodot.lrm long~01iu.n I c .  Ham. 



Cinrl~wal a t  4,000 fect, IJfacki~~worl; I<umnr;n 4,000 iect, Skanclrcy t(; Wittierbollo~n 
So.  26, f l swe~ing from October to I)ecen~l~cr. I t  exteuds eastwards to Nepal, Sikliim, 
iilrtital~ and tile I<hasia Ilills. 

Tile flomere nre rE n dingy yellow coloclr with vcrticnl lines of brorvn, and tlie lip has brosd 
transverse Jn1.k brown blotohes; the eepals are greeuish externally. 

18. Doritis Lincll. 

I<piphytic, with sl~ort  stcn~a and  no pseudo-l)ulhs. Le.ver flat, coriaceous. Infir- 
~,.scenrc fro111 tile side of t,lle btcln or axill:try, erect or pe~ldulous. Flowers in loose 
rnzen1c.s. Sepals rind petals widely spreadin:. Lip clawell or sessile, a.dnate to the 
foot cf the colu~un, spu l~ed ,  more or less lobed, side lobes erect, disk usually wit]] 
.i forkor1 plate or callus. Colr,nm narrowly wiltgcd, its foot long and forming wit11 
the  sides of 1110 lip a co11ic.al sac bearing tllo lateral al:d npicnl lobes a t  its mouth.- 
Species 5, - Il~cliun, Chinese nu<l nlaluynn. 

DORITI~  TANIALIS Benth. in Gen. Plant. iii, 574. 

Roots numerous, long and flat, forming large tufts. Leaces fenr, l~endi~lous, often 
solitary, sometimes absent, 7.6 to 12.6 cm. long, narrowly elliptic-oblong, ttcllte, taper- 
ing to the sessile base. Racemes 6- to 8-flowered, longer than tlle leaves, pendulous. 
flozuers about 2 cm. across, purple or occasionally pure white; brncl n~ in~ i i e ,  broadly 
triangular. Sepals unequal, blunt, the dorsal one oblong or slightly ob ln~~cco la~e ;  laterill 

p i r  broader, elliptic, blunt. Petals shorter than tho sepills, obovate, blunt. L@ 
adnate to the foot of the column, shorter than the petals; hypochile produced below 
illto a stout subcylindric spur, and sending upwards two long narrow fa1cs.r~ backtva~.d- 
pninting lobes; cpichile spathuiate-oblong, entire, attached to the hypochile near its 
base, parallel to it for part of its length and then curving forwarde, its upper 
surface with a forked appendage. Column dilated towards the long foot; stiyrna large, 
rostellur~a long and narrow. Pollitlia subglobose, attached by a long curved tapering flat, 
csudicle to a small triangular glaud. Book. f .  FI. Br. Ind. vi, 31; King & 
l'antl. in Ann. Roy. Bot. Gard. Calc. viii, 109, t. 266. D. Braceana IIook. f .  in 
Ann. Roy. Bot. Gnrd. Calc. v, 40, t. 60. Brrides tceniale Lindl. Gen. and Sp. Orch. 
239; in Journ. Linn. Soc. iii, 41, a. carnosum Griff. Notul. iii, 265; Ic. PI. 
AS. t. 3388. 

N.-W. Himalnya, illudden ; Dellra Dun, Gamble N ,. 22786; Jnunsar, Gajnblc 
No. 25788; Garhwal in tho Tonse Valley 5,000 feet, DutAie; Tehri GarhwBl 
Naclrinnon ; Kumaon rlenr Ranikhet 5-6,000 feet, Duthie No. 5997 ; near Almora 
a t  3,500 feet, Strachey 4 Wanterbottom No. 23.  Flowers during April and 
!day. It extends eastwards to Nepal, Sikkim, Bhutan, Kliasia EIills, BIanipur a n d  
Glirma. 

19. Ornithochilus Wall. 

Fpipl~ytic, witl~out pseudo-bulbs. Stern very sl~ort. Lcnves few, crorpaed, broadly 
)I,long, flat, soft,ly co~ia~cous .  A~rlorercence supra-axillary, raceulose or panicled. Sepels 



subequal, spreading, incurved a t  the apcx, lateral obliquely obovate. 'Petrcle smeller, 
cuneate.oblong, blunt. Lzj~ much longer than the sepals, adnate to the foot of the 
column hy S long broad clam, the claw with a rectangularly bent sub cylindric spur 
st its junction with the apicnl lobe; side lobes shallow, sub-quadrate; npical lobe with 
three lobules, the two lateral recurved and pectinate, the central tringulur, entiru or 

infolded; the mouth of the spur closet1 by two calli projecting from its back and 
front \vulls, ths latter hairy. Column short, cylindric, stout, with a short foot; rostellutn 
forked ; st!f/ma circular, ~urroundsd by  a hairy rim. Anlher oblong; pollinia 2, sub-globose, 
caudicle very broad, obcuneate, gland large.-Species 1 or 2, Indian or Chinese. 

ORNI~~ROCZIILUS PUSCUB IVall. in Lindl. Gen. and Sp. Orch. 242. 
Lcrives 7.5 to l 5  cm., obloi~g or ovate-lanceolnte, obliquely tupering to the acute 

apex and narrowed to tile sessile sheathing base, flcshy, shining on bolth surfacen 
when young, nerves inconspicuous Ii;ffo~.escence two or threo times longer thar~ tile 
lea7es. Flozvers 1 cm. across; f l01.d braet Ianceolate, lnuch shor!er than t l ~ e  long-- 
ctallrotl ovary. Scpuls ant1 petals greenish-yellow, the former with four, and the 1at:t.r 
with two, broad brown vertical bnnds. The  two pectinate lzternl lobules of tlle ~rlid- 
lobe of the lip are also brown passin:: into 11urple bclnw. C a p ~ u l e  fusiform, 2.5 CIIL. 
long. EIook. f. F1. Br. Ind. vi, 7 6 ;  Ring & k'antlil~g in Aon. R. Bot. Garti. 
Calc. viii, 200, t. 268; Rolfc in Journ. Linn. Soc. xxxvi, 38. 0. eublcpharon IIar~cc irl 
Journ. Bot. xxii (18841, 8G4. Aerides d l f i rme  Wall. in  Lindl. Gcn. and Sp. Orch. 242; 
Sert. Orch. f ro~~t i sp .  fig. 7 ;  Reichb. f.  iu Gard. Chron. (1865)) 698; Lir~dl. in Jouril. 
Linu. Soc. iii, 41; Walp. Ann. vi, 890. A .  H y s t t i z  Lindl., in Journ. Linn. Soc. iii, 
42 (not of Gen. and Sp. Olch.). 

Dehra. Dun and up t3 3,000 feet on the adjacent ~Iussoorie rnnge, J l o c k i n ~ ~ o n ' ~  
collector (Iluthie's No. 24190); near the village of Chan~usc~oorie bolow I,--tnrlour, Vicarll ; 
Garhw61, Falconer; Gori Valley in Kumaon, Duthie's co i l ec l~r  No. 24121. Flowers i i l  

July. I t  eastwards to Sikkim, Bhutan, the Rllasia. Hill* and Burnla. I t  is 
found also in Dioulmein and in China. 

20. Luisia Gnud. 

Epiphytes wit11 rigid terete sheat!led stems woody below and l~sually erect. Lenues 
tcrete, fleshy, distant, spreading. Flowers usually sinall and dill1 coloured, in shurt extra- 
axillary spikes with stout axes; Joral bract yhort, scarious, persistent. Sepals sub-equal, or 
the decurved dorsal one, snlirller. Petals equalli~lg the  sepal:^ or much lor~gcr, spread i r~~ .  
L+ sessile on the bnso of t!ie column, divided into two parts; the hypochile soccatc- 
concave or flat; t l ~ e  q i c h i b  decurved, broad and ridged, entils crenate or undulate, Illore 
or less blunt. Colun~tt much sllorter than the !ip, stout. Jitbnaa usually large. dillher 
broad, 2-colled; P ~ l l i n i u  2, ovoid or subylobose, attached by n broafl caudiclc ti, a sub- 
quadrate or elongate gland. Cvpsz~le narrow, ridged, subsrecl.-Sl)c!cies about 15, mostly 
i n  'l'ropicnl Asia, a few Austrillinn :- 

Loaves long aud stout, about 5 mru. in thiclilleuq 
Flomcrs 10 mm. long . . . . . . . . . . . . . . .  l. L. Irirho~.Xi;a. 

Flon.e~.s (i mm. long. . . . . . . . . . . . . . . .  2. L,  ro.rt!foLta. 

L e a v ~ s  slendtr, 3 rum. or less in ~hiclinees. 
Flomrrs 7 m . ~ .  loll;, l ip nenrly Hat . . . . . . . . . .  S. L. t~., ,(?hg.<frrc/, .~~, 

F~o\vei.s 4 mm. long, lip with a snccnte hypochile . . . . .  4. L. i~rco,rspicrra. 
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1. LUISIA TRICIIORHIZA Blume Mus. Rot. Lugd. Bat. i., 63. 

,Sfen, 1 to 2 5 dm. long, very stout, not branched. Leaves fleshy, very sligl~tly taper. 
jug 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; Jloral bract broad, with au 
acuminate point, persistent. Sryals unequal, green with faint purple lines; the dorsal 
one ohlong, blunt; lateral pair shorter, obliquely ovate, acute, keeled. Petals longer aud 
nwrower than the lateral sepals, oblong, blunt, all spreading. L$) larger than the sepals, 
dark dull purple on a greenish ground, basal half deeply concave and wit11 erect rounded 
edges, the apical 1)ortion broadly cordate, tapering to the subtruncate emarginate apex, 
upper s u r f ~ c e  with short blunt vertical ridgcs. Colunzn stout, half as long as the lip, 
purple. Anther subquadrate, compressed, ~ o s t e l l u ~ ~ ~  broad; pollinia ovoid, attached by 
R broad caudicle to the quadrate gland. Lindl. Fol. Orch. 2;  Reichb. f. Xen. Orch., t. 
77, figs. 8 to 18; Hook. f .  F]. Br. Ind. vi, 23;  King & Pantling in Ann. K. Bot. 
Gard. Calc. viii, 203, t. 270. Vanda? triclarhiza Hook. Exot. F1. i, t. 72. 

Delira Dun chiefly on sal  trees, Gainble No. 25695, llfackinnon No. 24182; Garb- 
wil l  E'alcoize~., ~Vackittnoiz (buthi0'8 NOS. 23004, .'.5428), Duthie's collector Nos. 25836, 
25837. Flowers during l1arch and April. I t  extends eastwards to Sikkim. 

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

2. L u ~ s u  TERETIFOLIA Gaud. Bot. Freyc. Voy. 426, t. 37. 

Steilz 1.5 to 3 dm. long, stout, sometimes branching. Leaves 6.5 to 15 cm. long and 
from 1 to 5 mm. thick, terete, spreading. Spikes very short, 2- or 3-flowered. Flowers 
7 mm, long; floral bract broad, pointed. Sepals and petals subequal, grecn, thc petals 
slightly longer, narrowly oblong, blunt, spreading. fip longer and broader thnu tlie 
sepals, wilh a square sub-saccate brlse; apical lobe deflexed, rhomboid, sub-truncate, its 
upper surface witn fire or six vertical lines. Colunziz very short and stout. Anthcr 
depressed; pollillia 2, ovoid, attached by a stout caudicle to a broadly oblong glaud. 
U!ume Ruinpllia iv, t. i91, t. 19i.L); llus. Uot. Lugd. Sat. i, 6 3 ;  Liudl. E'ol. Orch. 2 
(excluding from all the synonym 41. triste); Hook. f. Y1. Br. Ind. vi., 22; King & 
l'ontling in Ann. Roy. Bot. Gard. Calc, viii, 202, t. 270; Iiolfe i n  Journ. Liun. 
Soc. xxxvi, 33. L. bracl~ystacl~.y.s, var. jZ~~veolz. Par. & Reiclib. f. in 'l1rans. Linu. Soc, 
xxx, 144. L. bu~ii~anica Lindl. Pol. Orch. 3. L. plutgglossa Reichb. f. in Malp. Ann. 
vi, 622. L. zcykanica Lindl. Fol. Orch. 3. Cy~i~birEii~~n triste lioxb. F1. Ind. iii, 461;  
Ijot. Dlag. t. 3648; Wigllt Ic. 91 L (text only); Griff. Notul. iii, 340 (tha Alergui plant). 
C. tenuz~oliun~ Wight Ic. 1689 (excl. text). 

Garhmdl 4,000 feet, llfac/:innon. rlomers in April. I t  extends eastwards to Sikkim, 
the IZbavia Hills, Bengal (in the Sunderbuns), Burma, the Andaman 1slu11d~ and China; 
i t  is fouud also in tlie Western Ghats, Ceylor~ and Rlitlaya. 

The flowers are smaller and the stem aud leave8 are more slender than in L. trichorhi;a. 

3. LUIZIA BRacaYsTACHYs Rlume Rumphia iv,  50. 

Stcnt long, branching. Leaves slender, 7 to 18 cm. long. Flozuei~s 7 mm., on slender 
pediccls. Sepals aud petals subequal; the pctals narrowly oblct~g, blunt, spreading. L @  



SABCOCRILUS. 111 

obovate-oblong, nearly flat, grooved, hardly constricted at  tbe base of the broadly ovate 
epichile, dark purplo with a yellow base. Colulnn very short. Polrinia oval, altached 
a conical caudicle. Capsule 2.5 to 3 cm. long. Blume hlus. Hot. i., GI; Reichb. f.  Xen. 
Orch. i, 204, t. 78, fig. 1 ; Lindl. Fol. Orcb. 3;  Hook. f .  E'l. Br. lud. vi, 2.1. lJfeeso. 
clostej brocl~yslachys Lindl. it1 Wall. Cat. 1994; Gen. R I I ~  Sp. Orch. 45. 

Garhwil, Falconer; Iiumaon 2,600 to 2,800 fect, Stewart No. 641. I t  extends 
eastwards to Sylhct and the Khasia Hills, and to liengal a t  Jesuoro, Dacca trnd the 
Bunderbune; i t  is found also in  Tenaeserim. I t  flowers during Marcl1 and:Aplil. 

Mr. C. B. Clarke describes the eepals as green outside and rose-purple within; the ae 

greenish at the apex and base and rose-purple in the middle, bud the lip llaolt purple with 
yellow bare. 

4. Lurar~ INCONSPICLJA Hook. f. MSS. in Herb. Hort. Cnlc. 

Stem 1 to 1.5 dm. long, slender, uot branching. Leoljes to 6.5 cm. Ionfi and about 
3 mm. in  diarn. Spikes 1- to 3-flowered, 4 to 5 mm. long. Fkwers pale 
4 mm. long; floral bract membranous, triangular, acuminate. S y a b  ovate-lattceolatc, ""b. 
ueute, spreading. Petals  oblong, taporing slightly to the blunt apex. Li/, as long as 
the sepals, the hypochile h~mispherically aaecate, green spotted with purple; epicIliIu 
decurved, flat, sub-reniform, notched a t  the apex, its upper surface mir~utely hi.pi11 atld 
with 5 or 6 vertical lines. Col~nan l~alf  as long s s  the lip, purple. Anther depressed, 
rostelZum large; polliniu broadly ovoid, attached by a slender caudicle to an oI,lonK- 
quadrate gland. Copsule 1 cm. long. King & Pantling in Ann. H. Sot. Gard. Cdc. 
viii, 203, t. 272. Succolabirrna? i~zcon.yicirunr Hook. f. FI. Rr. In!]. vi, 56; in  Ann. It. 
Bat. Gard, Calc. v, 46, t. 69. Cyfizbidiurn inconqicuum \Vall. bISS. 

Garhwil, east of 'Tehri, Mackinno~a's collcctor (Duthie's No. 25127); Tejam in 
I(umaor~, Dutl~ie's collcctor No. 24 114 ; Snrju Valltl y in Kumaon, Duthie's co/Iec/or 
No. 24111(a). I t  extends eastwards to Sikkim and Asenm, a t  low elevations, flowering 
dwing  June  end July. 

This epeciee resembles L. Irachystachys, but is more slender end smaller in all i ta  parts. 

21. Sarwchilus R. Brown. 

Epiphytal. Etena none or very ahoit. Leaaes narrowly oblong or absent. Flororrs 
usually In perrdulous lacemes. Sepals and pelals subequal, free, spreading; the dorsal 
sepal concave, the lateral pair broader and partly adnate to the foot of the coluuln. 
jointed or adnate to the long producer1 foot of the column, wi~hout  a spur ; tile 
side lobes Tery large, erect ; the apical lobe minute, tooth-like; tho d i ~ k  ~ l t h  
])airy ridges alld calli. Column thick, shorter than its foot, winglees, roatellum short. 
Anther terminal, depressed, shortly benked in front, suructirne~ bearing two lateral 
sclz; ~ o l ; i n i ~  4, in pails, compressed; the caudicle slcuder, flattened, t l ~ e  g l a ~ ~ d  
s~nall.-Specie~ about 10, Indian, Chinese and Australiau. 

S a a c o c ~ r r , r ~ s  USXEOIDEY Reichb. f .  in \\'alp. Ann. vi, 497. 

Koots densely tuftcd, tortuous. Stem none. Raccnze 7.5 to l 5  cm. long, many- 
flowered ; peduncle brownish, bearitlg a few amplexicaul ovate acute membrarlo 



Jcciduous br.~cts ; thr! raclris flexuous. F l o ~ c l s  13 mm. in dialn., white or rose-culoured. 
Sep1,ls spreading, oblong, obtuse. P e t a l s  broader, sprending. Lip gibbous or sIiglltly 
~.1cc:1te a t  the base, with a long claw; side lobes linear-oblong, obtuse, disl; 
betiveen tile ~ i d e  lobos pubescent ; ruidlobe truncate, emargit~ate. Colunzn very dhort ; 
r,~stel/una indistinct. Alit'rcr broadly ovate, furnil~hed with 'l or 3 slender s e t e  ; pollinia 
two, 2-lobed, cnudiclu very short, glatid large. C u p ~ u l e  3.5 cm., slender, slightly curved, 
blaLrous. IIook. f .  F1 Br. Ind. vi, 37. C/ii!oschistu usneoidcs Lindl. in Wall. Cat. 

7930; Gel1 & Sp. Olcll. 219; Bot. Reg. under t. 1522; Sert. Orch. frontisp f. 4 ;  
;I, .Tourn. Linn. Soc. iii, 43  ; Card. Chron . ( 1846), 135. T / ~ r i ~ s p c r n ~ u n z  usiaeoides Reichb. 
f .  Sellin ii, 120. Epitlcndr;rn: z~s~aeoidcs Don. Prod. 37. 

011 oak trees near the village of Chan~assoorie in Garliwal a t  an elevation of 
~ S o u t  !1,000 fcet, found by (jolonel Vicary in  183.3. Previously discovered in Nepal 
by Dr. ~ ~ r a l l ~ c l l .  

22. &rides Lour. 

lip:l~l~ytic, \tit11 leafy stems. L E J V ~ S  linear or tereto, coriaceou~. Rozue~.s  usl~ally 
~ l m ~ o ~ o u *  : ~ n d  brightly coloured, in decurvetl raceines, so~~te t i l t~es  solitary; Joral b , ~ c t  
I ~ ~ I I I I L ~ O .  Scyalu and petals  broad, spread~ng, the lateral sepals adilate to the base or foot 
o f  tilc column. L+ adnnte to tlle column, bpurred; the sido lobes large or small, 
t , , l i ic t i~~~es  abaunt; the uid-lobe larger tharl the side lobes, or s~uallcr an1 il~carvcd. 
Coll:,iz~z short, its foot short or  long; ros l s l lu~~a  sliort or long, Lifid. Alather 2-cellcd, with 
,.A witllout a beak; p o l l i l ~ i l ~  2, giobose, sulcste; caullicle loug or short, glund va1ioua.- 
Spxies  about 50, Eastern Asintic. 

Tern~insl lobe of lip large, hnstnte, acute . . . . . 1. All. rnr11;ifEorum. 

Terminal lobe oE lip small, narrowly oblong. . . . . . 0. D. otlorc~/u~ta. 

Slcm 1 to 2-5 dm. long, stout. Leaves 1.5 to 2.5 dm. long and 2 to 3 c ~ n .  broad, 
narrowly oblong, conduplicate, recurved, slightly tapering to the oblique bifid apcx, not 
11:irt.owed to tho base, often tiogcd with red. R2.enzes longer than the leaves, dirnp:~, 
i ix i l l t~r~ ,  denscly many-flowered; peduncle lol~g, clotlled with sliort distant s1le;itl:s. 
t'1utuel.s 2 cm. across, rose-coloured. Sepals  ant1 petalqv subequal, oblong, blunt. L i p  
tivice as long as the sepals, triangular, entire, adt~ate to tllo baee of the column, acute or 
o l ~ t u s u  at tile apex, margins erose, its basal portion thick and with a retrorso tooth or 
cullus across the mouth of the rectangularly bent 8pur. Colunz~t without $1 foot, its 
n1:lrgins thickened and slightly winged near thc Laso. Blather. depressed and with a 1 0 ~ 1 ~  
curvecl beak in front;  pollinia globular, caudiclo tiliforrn, uarrow. Roxb. F1. Ind. 
iii, 475 ; Belg. Ilortic. (1876), 286 ; Reichb. f .  in Walp. Ann. vi, 897 ; 1Iook. f. Fl. 
Bt.. Ind. vi, 44;  Icing & Pantling in Ann. It. I3ot. Gard. Cslc. viii, 212, t. 293. 
.,E. "fine Wall. Cat. 7316; Liudl. Gen. and Sp. 01.~11. 239; Sert. Orch. t. 1 5 ;  in Jourc. 
1,inn. Soc. iii, 4 1 ; Bot. 1Iag. t .  4049 ; \Valuer Sel. Orch. Ser. i, t. 21. fi. rosr:[l?)a 
:,od~l. ex Paxt. F1. G a d .  ii. 109, t. 60; Itcgel Gartenfl. viii, 253, t. 267 h'7. 
LobLii Hort. ex Ill. Hort. (1868) t.  53.3. /F;. 17eitclrii Hort. cu Jlorven i n  UC~J.. 
11111,tic. (187G), 291. B. tr,l'oni:nz Klstzc\l in Ctto. & Dict. Allge~u. Gnrtcr~z (18Ytj), 
177. 



Eiiralik range, King; Dehra Dun, very common on mango trcca; plentif~rl up to 
4,000 foct on the outer ranges of the Wefitern Hirualnya, from tho K e n p  Valley in 
tire Punjab to Kumaon, flowering during June  and July. I t  extends enstwarda to Nopal 
Sikkim and Assam. 

Slcrn very sto~tt.  Leaves 1.5 to 3 drn. long and 4 to 5.5 cm. I~road, oIllnng, flrrt, 
keeled, taporing slightly to  the blunt unerlually bilol~cd apox, not contl.actcd ut tllo 
sheathing base. Racemca supra-axillary, doflexed, 0 8  long as or longer than tllo lcnvea, 
u~nny-flowered; peduncle sllort, stout, wit11 sllort d i s t n ~ ~ t  ellratha. Flourera about 2.5 c"). 
long, white spotted with pink, vcry fragrant ; floral lract Lroud, ehont l~ in~ ,  hIunt, muc]\ 
shortor than khe stalked ovary. Sepuls unclunl, obtu~o,  sprondi~~g,  tho dorbal ono elliptic- 
ovate; the lateral ptrlr somewhat Inrgcr. l'clols ol~long, fnlcate, ~ h o r t e r  t l~an  t l ~ c  scprls. 
Lip adnato to the short foot of the column; ay,ur lnrgo, funnol.tihnpcd, curved f~~twar t l l  ; 
lateral lobea very shallow, truncate, erose ; terminal lobe linear, eniarginnte, lyi~~!; 
between the edges of the lateral lobea. Anllter triunguldr, dcprcsuod, bedkcd ; polZili,tia 
globose, caudicle linear, gland quadrate. Capsule fuuiforu~, about 3 cm. long. Lindl. 
Gen. & S1). Orch. 239; in Journ. Linn. Soc. iii, 41 ; Bot. Mng. 4139; \Valp. A I I ~ .  
vi, 898 ;  Lindenia t. l 4  (var.); Hook. f .  El. fir. Ind. vi, 47;  King B I'antlinq ill 
Ann. It. Bot. Gard. Calc. viii, 213, t .  282; Rolfu in Journ. Lirrrr. Soc. xxxvi, 3.5. 
B r i & s  coinuhim Roxb. Hort. I-leng. 63; F1. Ind. iii, 472; Bot. Rcg. t. 14Y.i. 

Wcetcrn Himalapa, T. Thonzson ; 1)chra Dun, King, Garnlle, ~(l~ki1111011 ; B U I I .  
luolltane trtrct of BaLraich district in N. Oudh, Drtthie's Collector No. 23868 ; Garhwal, 
Falcolier, Duthie's collector Nos. 2.j810, 2.iS18 ; I(un1aoi1, C'olonel Davdson. Flowers 
,turing June and July. 'I'hie specie8 extends eastwards to rl'cl~al, S ~ k k i ~ u  a ~ ~ d  E, Uengul ; 
it is found also in 11alaya and China. 

23. Rhynchostylis Blutne. 

Epipl~ytic. Stern elongate, stout, Icafy. Lercvea very coriarenus, li~~c.ar-r,l)lon~, 
trullcately or bluutl y bilobed at  the apex. Racerltes pendulou.i, 111any -flowcrc~l. 
Flozucrs brightly coloured. Sepals and petals spreading, I>rond, obtuse, tlrc 11etnl.l n~ l r .  
rower t,han the sepals. L+ adnate to the short foot of ~ I I G  colunln, the hypocltil~ 
forming a deep wide pubescent sac witliout ~ i d e  lobes; the cpicl~i/a clbovnte: ncutc, 
concave, the nlargir~s erect. Colrcnzn short, stout, dilatcd a t  the b e ~ e  and with a vr1.y 
short foot. Slignzu small. Anther tcrmiual, rounded ; pollinia 2, elliptic, att;~cl~ed Gy 
a slellder long caudicle to a surnll oblong gland.-Spcciej 2 or 3, lutliunuud 
Alein yan. 

R ~ r ; r c ~ o r  r r ~ r s  RETUBA 13Itun0. Bijdr. 238, t. 40. 

Slern stout 1 to 2 dm. l o ~ ~ g ,  enveloped in the sl~cntl~s of d,.c:~yed leaves. 
Leavrs i . 5  to 4.5 d111. long and about 2.5 cm. broad, curved, keelcd, I ) ~ X I I I O I . B ~  or I)luotlj 
bilobed. Racerncs Iznrer than the laavns, cylindric, densely iioweretl ;. pcduncle s l ~ t ~ r t  
vith a f e w  smull  catr re red shcatl~s. Floz~err 2 pm. bcross, wl~itd or p i ~ k  wi111 purple 
or pink markings. Lwterul ~cpa ls  broadly ovate, obtuee or apiculate, thu dorcal orle o b ' o ~ ~ ~ .  
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Llj3 very variable in shape ; spur compressed, as long ae the lip. Capsule 
cluvate, 2-5  to 3.5 cm. long. Hook. f. FI. Ur. Ind. vi, 32 ; Icing & Pantling in  . . . 
Ann. R .  Gard. Celc. vnl, 213, t. 294. R. pr@inorsa Blume Eijtlr. 286, 
R. glrttcdta Reicllb. f .  in Bonplandia ii, 03. R. garlcalica Reiclib. f. in Walp. Arm, 
ri, 858. Saccolabil6rn guttatutn Lindl. iu Wall. Cat. 7308 ; Gen. & Sp. Orch. 220 ; 
in Journ. Linn. Soc. iii, 32;  Bat. illag. t. 4108; Wight Ic. tt. 1745-6; Dalz. & Gibs. 
Bomb. F]. 2ti3; De Vriese Orch. t. 14 ; Griff. Ic. PI. Asiat. Notul. 22, t. 8 & 9. S, p,.@- 

npjrsrrnl Liudl. Gen. & Sp. Orch. 221. S. Rheedii Wight Ic. r, 19. S. retustcnt F1, des 
Serres tt. 1463-4. S. Iieathii Hort. ex Gard. Cilron. (1885), ii, 369. S. Bliinz~i Lind], 
Sert. t. 47 ; Bot. Reg. (1841), misc. 55. S. gu~walicuer Llndl. in Journ. Lin~i .  Soc. iii, 
32 ; in Gard. Cllron. (1879), ii, 108. Sarcunthus gutfatus Lindl. in Bot. Reg. t .  1443. 
x ~ . i d c s  gtcttatuna Roxb. FI. Ind. iii, 471 ; Regel Gartenfl. (1863), 415. X. retusum Swartz 
in Schrad. ilar. (1799)) 130; Willd. Sp. PI. iv, 130; Grah. Cat. Bomb. PI. 264. 
Limodorun# retusrcrn Swartz in NOV. Act. Upsal. vi, 80. Epidendrutn retitsz~rn, Linn. Sp. 
PI. 953. 

Kaugra Valley, Punjab Hilualaya, Edgeworth ; Siwalik range, Royle ; Dellrs Dun, 
KimJ, Jfncl;ztzno~z, &C., a ~ d  up to 4,000 feet 011 the llussoorie range; Garbwal, Falconer, 
,'juthie's collector Nos. 25828, 25830, 23840; Sub-Himlayan tract in the Gonda district of 

N. Oudh, Dutkie's collector No. 22800 ; Kumaon, l'. Ykon~soii, T. Anderson, &c. Flowers 
in June and July. It extends eastwards to Nepal, Sikkiiu, Bhutan, Assam, the I(hasia 
IIi11s Surma, and occurs also in S. India, Caylon and the Malay Arcl~ipela~o.  

24. Vanda R. Brown. 

Epiphytes with leafy stems. Leaves thickiy coriaceous or fleshy, flat and keeled or 
terete. Flnwos usuolly large and handsome, in arillary simple racemes, sometimes 
solitary ; jloral b r ~ c t  much smaller than the ovary. Sepals and petals subequal, spreading 
or connivent, narrowed a t  t,he base. Lip large, its base usually saccate or spurred, the 
side lobes lsrgu or smzll, rarely absent, ndnate to the short foot of the column or to 
the sides of the sac or spur; apical lobe fleshy, varying in shape, the disk U B U R ~ ] ~  

ridged or lamellate, sometimeo carunculate. Col~crnn short, stout, foot short or none. 
A~tIlcr 2-cclled, rostellum m a l l  ; pollinia 2, didymous, subglobose or obovoid ; caudicle 
broad and sliort, or long and geniculate, gland U S I ~ ( L ~ ~ Y  1nrge.-Species about 30, in 
'i'ropic.il Asia and Australia. 

Lip spurred at the base :- 

6epals and petals spreadiog:- 

Flowers small, disk of l ip  without ridges . . . . . I .  V. parcifora. 
Flowers 3.5 to 5 cm. in diam., disk of l ip  with flebhy 

ridges . . . . . . . . . . . . . . . . 2. V. Rorburyhii. 
Gepals and petals incurred . . . . . . . . . . . S. V. cristalr. 

Lip gibbous, not spurred or saccate at thebese . . . . . 4. V. a+i,il~a. 

1 .  VANDA PARVIFLORA Lindl. in Bot. Reg. xxx (1814), Misc. 45. 

Sleitl stout, 1 to 3 dm. long, enveloped in  the sheath-bases of fallon Ieavos. Lacvcs 
7.5 to 10 cm. long and 1 to 1.3 cm. broad (whe; flattened out), linear-oblong, 



cor~du~licatc, kceled, unequally and obtusely 2-lobed a t  the apcx, nt,t narrowed at  the 
bese. In$orescetlcr from below the leaves and nbout a8 long ; perltorcle na looa the 
mcerne, bcaring a few snlall scattered sheaths; rocenlc few-flowornd ; jlorol hmct ovate, 
acute, deciduous. Plotua~..~ 1.5 cm. in dianl. Sepals arid pe/als yellow. ~SppaIu sp :~ t t~u la t~ ,  
obtuse, spreading, the 1:iteral pair shorter than tho dorsal. Petals ~pntl~ulate-ohlong, 
falcate, as long as the lateral .=+epa!r, epreading. L+ adnate to the foot of the 
column, spurred; side lobes erect, oblong, rounded or subacute; terminal lobe decurved, 
fleshy, oblong or cuneate-obovatc, with a dilated truncate or retuse erose apex; the 
upper surface blue, cnruncled and with a deep groove down the centre; apnt slender, 
conical, half as long as the lip. Colr~natz short and thick, with a very short foot. 
Antl~er depressed, slightly beaked in front ;  pollinia subglobose, bifid, attached to a short 
caudicle. Capsule about 2 cm. long, fusiforn~, with winged ridges. \Vi~lit  Ic. 1669 ; 
lteicllb. f .  in  Gard. C h ~ o n .  1877, ii, 1GG;  Hoolr, f. Y1. Hr. Ind. vi, 50;  Icing & 
Pantling in Ann. R. Bot. Gard. Calc. viii, 215, t .  28fi. Erides ~ V t ' y h l i u n ~ ~ ~ ~  Iindl. in 
Wall. Cat. 7320; Gen. and Sp. Orch. 238; in Journ. Linn. Soc. iii, 40 ;  Bot. hlag. 
138; Wight Ic. v, p. 8 ;  Dalz. & Gibs., Bomb. F1. 265. 

Dehra Dun, Muckinn~iz; and along the bases of t l ~ e  outer ranges of Crarl~wil and 
Kumaon, Edgezuorth, Dz~thiz's c02leclor Nos. 25821 to 25826. Flowers in M:ry. This 
species extends eastwarrls to Nepal, Sikkim, Assam and Burina ; also southn~ards through 
Ccntral, W. and S. India to Ceylon. 

Stent cl imbi~g,  3 6 dm. long, emitting many thick white fleshy roots. Leaves 
bifarious, approxinlate, 1'5 to 2 din. lollg, narrow, complicate, keeled, the apex pram 
morse. Racemes 3-10-flowered, longer tliall the leares; peduncle 6'5 LO 2 dm. long. 
F/owws 3.5 to 5 cm. in  diam. Scpuls and petg l~  subequal, hpreadir~g, clawed, obovate, 
undulate, yellowish-greeu or bluisl~ tessallated with brown, their claws and outer surfaces 
white. L+ about half nu long as the sepals ; side lobes s~nall, acute ; apical lobe 
panduriform, with a purple dilated truncate 2-lobed apex, the margins deflexed ; disk 
convex, with fleshy ridges. Spur conical, hairy inside. Pollittiz globose ; csr~tlicle broad, 

to a subquadrate gland. Capsule clavate, sharply ridged. Lindl. Gen. & Sp. 
0 ~ ~ 1 ~ .  215; Fol. Orch. 3 ; Wight Ic. t. 916 ; F1. des Serres ii, t. 11 ; l'axt. F1, Gard. 
t. 42, f .  2 ;  Reichb. P1. l h o t .  t .  121 ; 111. Halt. t. 185 (vt~r.) ; Hook. f .  F1. Br. Ind. 
vi, 52. v. ttsselloides lteichb. f. in IValp: Am.  vi, 564. Cyi)zh~d~itnb (esselloides Roxh. 
~ 1 .  Ind. iii, 463. C. tesscllalum Swartz in Nov. Act. Upsal. vi, 75 ; Willcl. Sp. ]>l. i r ,  
102 ; norb. F1, Ind. 1. c. C. Alla,qnatea Herb. Ham. Epidendrzii~a tessellsrttrnr Iioxb. Coy. 
1~1. i, 34, t. 42. Aerides tesscllattrnt Wight in  Wall. Cat. 7318 ; Lindl. Gen. d Sp. Orch. 
240, Vandn Jones i n  Asiat. Res. iv, 302. 

Forests in the Sub-Himelayan tracts of Oudh, R. Tlwnzason; Hahmich district 
llear tile Nepal f ~ . ~ n t i e r ,  Duthie'~ collector NO. 23567 (a & b); northern portion of the 
Gonda district, Duthje's collector NOS. 22792 & 23867. Often fount1 011 t l ~ e  brarlclles 
of trees and of Bassio 2utyoZia. Flowers during the rains. It is also found in 
Beugal, Behar, the Central Provinces a11d n~estwards to Guzrrat and t,he IGonkan, 
extending to Travancore, Ceylon and Tennsr~erim. In L11t- Chn~~tla district 

the roots, called rasna or nail are used medicinally. 



PLATE 116. Vnnda Roxburghii R. Br .  Portiou of plant,-of ?zaltwal size. Pig. 1, a 
flonyer ; 2, ditto with sepals and petals removed ; 3, vertical section of colulllU alld 
lip ; 4, frout view of coluluu; 5, anther ; G, pollinia ;-all enlarged. 

3. VANDA CRISTATA Lindl. in Wall. Cat. 7328. 

Stcnr 7.8 to 1-5 cm., stout, covered with the remains of old sheaths. Leaves 
bifarious, crowded, 7.5 to 10 cm. long, narrowly oblol~g, conduplicate, and 
uuequaIly bilobed a t  the apex, dilated a t  the sheathing base. Racemes not exceedirlg 
the leaves, axillary, 2-5-flowered. Flowers 3.5 to  5 cm. across. Sepals alld 
iucurved, pale olive-green or yellowish. Sepals subequal, oblong, obtuse. Pelcrls 
ll~lrrower than the sepals, oblong. Lip aduate to the base of the column, longer 
tllnu the sepals, greeu blotched with dull purplish-brown, basal lobes erect, trinn- 
cgulal, terminal lobe oblong, with two divaricate oblong lobules and a 11orn-like fleslly 
beak pointing downwards from under the apex, upper surface with fire carunculate 
ridges. Col~~nzn short, without a foot. Anther depressed, with a prominent central ridge, 
pollillia o-i-oid, attached by a short broad caudicle to a quadrate gland. Cbyszde narrowly 
clavate, 5 to 6.5 cm. long. Liudl. Gen. & Sp. Orch. 216; Sert. Orcli. front+ fig. 3 ; 
in not. Reg. (1842)) t.  48;  Fol. Orch. 10 ;  80t. Mag. 4304; Wnlp. Ann. vi, 8,GD; 
Ivarner's Orch. Alb. vii, t. 290; Garteufl. t. 680; Hook. f. F1. Br. Ind,  vi, 53;  l<iug 
& Pantling iu Ann. R. 1301. Gard. Calc. viii, 816, t. 287. Br ides  cristatum \Va]l. 
MSS. B. sp. Griff. It. Notes, 203, No. 1188. 

Dehra Dun and Alussoorie range up to 4,000 feet, Mackinnon (Drl thi~?~ No. 21785); 
Garhwal? Dnthie's collector No. 25887; Rulnaon 8 to 4,000 feet, Xtrachey & Wiltterbottoll~ 
KO. 21, Colonel Duuidso~z. Flowers in Blay. I t  exteuds eastwards to Silikim, Bhutan 
and Sylhet. 

4. VANDA ALPINA Lindl. Pol. Orch. 10. 

Stem and leuues as in V. cristata. Raccnaes much shorter than the leaves. F/otvcrs 
solitary or in pairs, nodding, about 2 cm. long. Srpals and petals subequal, connivent, 
oblong, blunt, the colouring as in K cristatn. Lip adnate to the column, gibbous but 
not saccate or spurred a t  the base; side lobes sl~allow, rounded ; terminal lobe retuse, 
its upper ssrface with shallow ridges. Colz~nln short, stout, with no foot. Alzlhcr flattened; 
poliii~iu ovoid, caudicle subquadrate, glaud transverscly oblong. Capsiile 7.5 cm. long, 
llarrowly clavate. Hook. f. F1. Er. lnd. vi, 53; Rilig & Pantling in A111,. It. Bot. 
Gard. Calc. viii, 217, t. 289. V. GrcJlAii Liudl. in PaxL F1. Qard. ii, 23 ;  Fol. OI.C~I. 
10 (excl. cit. Griff.). Ll~isia ul3.,iva Liudl. in 13ot. Reg. 1838 Alisc. 56. 

Garl~ma;, T. Thomson; l<uu~aon 3,500 feet, Shachcy & Winlcrbottoln No. 22. 
F lo \~e r s  during June aud July. I t  extends eastwards to Nepal, Sikltitu a i d  the ICl~aaia 
Hills. 

25. Saccolabiurn Hlume. 

ICpiphytes nitllout pseudo-bulbs. L : a u ~ s  coriaceous, f l ~ t  or conduplicate, oftcri 
keeled. Flowers usually sn1:~11, in leaf-opposed or supra-axillary racemes c o r ~ ~ b s  
umbels or panicles, jloral B~.act minute. Sepals and petals d i l a t e  to the column, sub- 
equal, spreadiug or reflexed. Lil, sessile on the footless column, consistil~g of a 
cy:ind~ic or saccate spur, witliout calli and non-scptate, with or without su~all  l a t e ~ d  
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lobes; the apical lobe small, without a scdo or callus under tho ehort broad truncate 
column, often hairy. Anther 1- or iulporfectly 2-celled; polli~lia 2, entire or bipnrtite. 
Species about 55, inhabiting Eastern Asia  

Spur oylindrio, straight . .. ... ... 1. S. pnpillosu~~i. 
Spur short, mido, saccate, at right angles to the ovary. 

Apex of leaves not setulose, terminnl lobe of lip 
papillose-hairy . . . ... ... 2, S. ca/cea/are. 

Apex of leaves setulose, terminnl lobe of lip fleshy 
aud glabrous ... ... ... 5.  S. dislichri~n. 

1. SACCOLABIU~I PUILLOSUJI Lind!. i n  Dot. Rog. t. l552 (cxcl. syn.). 

Stems erect, clustered, rigid, stout, bearing many nearly horizontal leaveg. 
Leaves coriaceous, 7.5 to 10 cm. long. and about 1'5 cm. broad (wtren flattened out). 
conduplicate, curved, the apex truncate or deeply notched. Peduncle leaf-oppo~ed, allout 
13 mm. long, bearing a sub-corymbose 4- to 8- flowered raceme. Flowers '3 mm. acrose, 
oral 6ract triangulnr. Sepals and petals yellow, barred and blotched with brown. 

subequal, oblong, subacute, spreading. Petals  narrower than the sepals, sub. 
spatl~ulate. L i p  longer than the sepals, adnate to  the base of the column, side lobev 
none. ter~r~inal  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. Columl~ short. 
Anther broadly conical; polliniu 2, dceply bipartite, subovoid; caudicle slender, tapering 
downwards to  the sn~al l  oblong gland. Capsule about 3 cm. long, fusiform, ridge0, 
Lindl. Gen. and Sp. Orch. 222;  Hook. f. PI. 13r. Ind. vi, 63 ;  Ring & Pantling in 
Ann. R. Bot. Gard. Calc viii, 219, t .  290. S.  earinalum Griff. Xotul. iii, 354. Acampe 

papillosa Lindl. Fol. Orch. 2 ; Walp. Ann. vi, 873. 
Dehra Dun i n  the  Narkaunda swamp, Gamble No. 23272, Jfackintion; Garhwi], 

Duthie's collector Nos. 25815, 25823; Kumaon, Duthie's collector KO. 24126. Flowere 
during the cold season. It extends eastmerda to SikLi~n, Rllasia, Assam, Clrittagong, 
the Bengal Sunderbuns and Burma. 

2. ' SACCOLA~IU~I CALCEOLARE Lindl. in  Wall. Cat. 7302. 

Stern short, pendulous. Leaves 1 to 2.8 dm. long, narrowly oblong, unequally bifid 
at  the apex, slightly narrowed to the base. Racemes much slrorter than the leaves, 
corymboee, many-flowered, the peduncle bearing several short sheaths. Flozuers 1.6 
across, crowded; floral bract small, broad and blunt. Sepals and p ~ t a l s  pale green with 
large roulldish brown spots. Scl,~lu unequal, s p r e a d i q ;  the dors.11 one obovnte-oblong; 
the lateral pair oblong, falcate, narrower than the dorsal. Petals shorter than the sepal>, 
oblong-obovate. Lip adnate to  the lower half of the column, the base forming a short 

wide sac about half as long as the ovary; side lobes abscnt; terminal lobe at  
right :tngles to the sac, semicircular; its upper surface, except a triangular yellow 
at the base, pure white and covered with hnir-like papillae. Cu/t<tt~n very short and thick. 
AntlLcr depressed, shortly beaked; pollinia broadly ovoid-ellil~tic, nttnched by a slender 
caudicle to n small cordate gltxnd. Lindl. Gen. and Sp. Orch. 233 ; Sert. Ore!]., ITj.olztisI~). 

6 ;  ill Bat. Reg, 18:j8, Blisc. 139;  in  Joorn. Linn. Soc. iii., (0.1~1. s~ra.); Griff. Notnl, 

ASN. l i o ~ .  SOP. GIUU., CALC.. VUL. IS. 



iii, 356;  Itin. Notes 170, NO. 869;  Ic. P1. As. t. 334;  Wnlp. Arm. vi, 883; Hook. f. 

F1. Br. Illd. vi, 60 ; King SG Pantlillg i n  Ann. R. Bot. Gard. Calc. viii, 225, t. 300. 
JEl . i ( i c~  cakcolarc Smith in Rees Cyclop., Suppl. B. leopar~orzr~rz Wall. RISS. Gnatrochifus 
cnlccolntts Don. Prod. 32. Sat.cochilus nepalelzsis Spreng. Syst. Veg. iii, 721. E p i d e n a ~ . ~ ~  
cakcola~ c Haiu. BZSS. 

L)chrn Dun, Gallable No. 25689, ~l tacki?~non;  Garllmcil, Fulconer, Dz~t l~ie 's  col/eetor 
No. 25814. Flowers during April and May. It extends eastwards to Nepal, Sikkirn and 
tlie I<l~mi:; Eills, 

3. S ~ c c o t ~ n ~ u a r  ~ I s ~ r c a u a !  Lindl. in Journ. Linn. Soc. iii, 64. 

Strttbs 1.5 to 2.5 dm. long, pendulous, branching, slender, leafy. Leaves 2 to 2.5 
cm. long, narrowly lanceolate, acuminate, with two, rarely three, tine setre; the base 
sessile and slightly oblique. Peduncks leaf-opposed, about equalling the leaves in lengtll, 
j'loruers two to four in a lax racenie, 12 mm. across, green, irregularly spotted with brown; 
-f iral  hract oblong, subacute. Sepals and petals subequal, oblong-elliptic, obtuse. Lip about 

long as the sepals, adnate to the lower half of the columu, the base witb a wide blunt 
eat at right angles to  the ovary, its inner surface without hairs or calli; side lobes none; 
ter~uinal lobe yellow, senlicirculnr, entire, smooth, fleshy, its margins deflexed, tile base 
witll two blunt conical calli. Coluntn broad ; 9.ostellu1n short, broad. A n t h r  beaked 
in  front ; ~)ollinia 2, elliptic; csudicle long, slender, cylindric; g l ~ l l d  elongate, bifd. 
Capsrrle fusiforu~, about 1.5 cm. long. Reichb. f. in Ot. Hamb. 43 ; Hook. f .  F1. Ur. 
~ n d .  vi, 64 ; in Aun. R. Bot. Gard. Calc. v, 49, t. 7,i (in part) ; Icing & Pantling in 
Ann. R. Bot,. Gard. Calc. viii, 227, t .  303. 

Garltwil, near 'Fehri, 6,000 feet, Mackinnon's collector (Duthie's No. 24106) ; Sub- 
Himalayan tract of the Dehraich district in N. Oudli, Dzrthie's collector Ko. 23869. 
Flowers in April and May. I t  extends eastwards to Sikkinl and Manipux. 

26. Cleisostoma Blume. 

Epiphytes without pseudo-bulbs. Ste7rz.s more or less elongated, leafy. Leaved 
coriaceous or fleshy, flat or serniterete. Inflorescence leaf.opposed, racernose or paniculate. 
S r ~ a l s  and pctals adnate to tlie column, s~ibeqwll, spreading. Lip scssile on the footless 
coluniu, tllc base with a large saccate or infundibuliform spur, sometimes dilated a t  the 
apex, it* 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 ; latcrel lobes small or 
absent ; apical lobe thickened, concave. Col~tn~n slloit, thick, without a foot. Anther 
dcprcseed ; pollinia 2, often bifid, caudicle single.-Species about 40, Eastern Asiatic and 
Austrnlisn. 

CLE~SOSTOMA M ~ C E A N T E U U  King & Pantling in Ann. R. Bot. Gard. Calc. viii, 234, 
t. 312. 

Stem  tout, compressed, 7.5 to 20 cm. long, enveloped in leaf-sl~eaths. Leaves 8.5 
Lo 9 cm. long, narrowly oblong, keeled, obliquely truncate and sliglltly bifid, the base 
hl~ortly ~hcathed. liocemcs leaf.opposed, longer than the leaves, ptduncle and rachis 
stout. I'hzuers many, 5 mm. across ; Joral lrccct broad, blunt, less thiln half as lollg trr 
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the short sessile ovary. Sepals and petals white with large purple spots. S e p a l  broadly 
ovate, obtuse, spreading. Petals  srnnller than the sepals, oblong, epreading. Lip flcehy, 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 nenr the n~outh, 
one on the back wall arid a larger one on the anterior wall ; dorsal scale absent ; lateral 
lobes smsll ; tha ternlino1 lobe oblong, convex, blunt, its edges thin and orose, upper 
surface smooth. Cohrnan very short, stout, without B foot, but with a large protnberanco 
on either side of the rostellum. Antlur depressed, with a long pointed beak; pollinia 2, 
obovoid, caudicle triangular, cordate or oblong, attached to a small triangular gland. 
Saccolabiunz nricranlhuna Lindl. in Wall. Cat. 7300 ; Gen. and Sp. Orch. 220; Saunder'a 
Refug. Bot. t. 110; Hook. f. F]. Hr. Ind. vi, 59, 

Dehra Dun, Vicary, iFiaclri~znon ; Gurhwil Falconer, Duthie's collector No. 25809 ; 
Kurnaon i n  the Goli Valley 2-2,000 feet, Dulltie. Flowers during June  and Ju ly .  It 
extends eastwards to Sikkim, the Naga and Khasia Hills; also in 'i'enasserim. 

27. Sarcanthus Lindl. 

Epiphytes nrithoiit pseudo-bulbs. Stems usually elongate. Lzaues fleshy, terete or 
flat. Inflorescerlce extra-axillary, racemose or paniculate. &pals subequal, all spreading 
or reflexed, or the dorsal concave and connivent over the column. Petals smaller the11 
the seprtls, spreading. Lip adnate to the base of the column or of its foot, rarely 
jointed; the base with an infundibuliforrn spur sometimes dilated at the apex, the 
interior wit11 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 itself. Anther depressed ; pollinia 2, 
bifid.-Species about 35, in  Eastern Tropical Asia. 

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

slena 3 dm. or more in length, scandent, robust, flexuous, giving off on all side3 
elongate fibres. Leaves crowded and almost imbricate, 3.5 to 5 cm, long, distichously 
spreading, oblong, nmplexicaul, obtusely 2-lobed, rigidly coriaceous. ftacemes nearly 
sessile, shorter than the leaves, few-flowered, decurved, rachis thick; floral bracts minute, 
deciduous. Floruers 13 mm. across. Sepals and petals %nerved, yellowish-green striated 
with red. Sepals ovate.oblong, obtuse or subncuto. Petals oblong. Lip broadly funnel 
shaped, with a ring of hairs a t  its mouth, tapering into a conical spur, white to rose or 
purple; side lobes short; terminal lobe larger than tlie sepals, triangular-ovate or cordate, 
thickened under the attenuated apes ;  spur septate. Coltinin very short. Anther hemi- 
spheric ; pollinia sulcate, attached to a short ,quadrate stipe broader than long; glaud 
transverse membranous. Hook. f .  F]. Br. Ind. vi ,  68. 

Outer Carhad1 hills near tlie lian~ganga Valley, Dztlhic's colleclor KO. 25817; Sub- 

Hiulalnyan tract of the Bahraich district of N. Oudli, Dr~tliie's collcclor 90. 2:3369. 
Flowers in September. I t  extends eastwards to  Beller, Cachrrr and Chittagollg nuti is 
founcl also in  'rcnasserim. 
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Anther terminal (dorsal i n  Epipactis), pollinia 2 or 4, cohering by their sides, mith- 

out c ~ n d i c l e s  (except i n  Epdpogunt), polleu powdery. 

Anther te:mind 
... Polliuia 2, with caudicles, lip  purred ... 28. Epipogutn. 

Pollinia 2 or 4, without oaudioles, lip not spurred. 
Lip flat, pendulous (except in Listera nticroylottiu), 

sepals and petale free, leaves 2 or none ... 29. Listera. 
Lip concave or oonvolute, not pendulous, sepals 

united or free. 
Leafless saprophytes or parasites with brown 

or yellowish stems. 
Sepals and petals united into a ventricose 

tube ... ... ... 30. Lfastrorlio. 
Sepals and petals free. 

Stem simple, flowers in terminal 
... raaemes ... 31. Aphyllorchir. 

Stem branohed, flowers in 
pnnicles, bright yellow ... 32. Galeola. 

Not saprophytic or parasitic, stems and 
leaves green. 

Leaf solitary, radical, appearing after 
the flowers, pollinia 2 or 4 ... 33. Pogo~lia. 

Leaves several; pollinia 4, in paire ... 34. Cephab~slhera. 
... Anther dorsal, pollinia 4, in paira ... ... 35. Epipaclis. 

28. Epipogum Gmelin. 

Terrestrial leafless brown-coloured saprophytes with tuberous o r  coralloid roots. 
. - -  

Scape erect, bearing a few sheathing membranous bracts. Flowers few, laxly racernose. 
Sepals and petuls subequal, free, narrowly oblong, erect or connivent. L@ adnate to  the 
base of the column, ovate, entire or 3-lobed, the  base broad and  spurred, disk with 
prpiilose ridges. Colum~a short, without a foot. Stigma broad, prominent. Anther thick- 

rned,  convex, 2-celled; polli~ziu 2, broad, bifid, ench attached to a short rudimentary 
cnudicle, gland none. Species 3, all found i n  India. 

Root coralloid, lip 3-lobed ... ... ... I. B. aphyllunr. 
Root tuberons, lip entire ... ... ... 8. E. leaberosun~. 

1. E. APHYLLUM Swaltz Sumn. Veg. Scand. 32. 

Whole plant 1 to 2 dm. high, glabrous. Root branching, corniloid. Scope stout 
often swol!cn above the base, bearing two or three unequal sheathing bracts. Racenae 
3.5 cm. long, 3- to  G-flowered. Flowers about 2 cm. across, pale yellow, floral Bruct longer 
than the stalked tumid ovary, concsve, oblo~lg-elliptic, membranol~s. ~Ycpals and petals 
erect, connivent, narrowly cblong-lamolatc, subacute. L+ largo, 3-lobed; side lobes 
large, rounded, erose a t  the apex; terminel ln'oa defiexctl, ovate, acuto, concave, its upper 
surfaoe with line of red gland-like warts. ,:~ur as long as the lip, thick, blunt, dorsally 
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Ilattened. Column stout, curved, the edges of the clinaudrium lobulale. Stigma vely 
lnrge, occupying the anterior face of the column. Anther globoae; pollinia obliquely 
obovoid, compressed, caudicles very dencler. Boiss. F1. Or. v, 93 ; Keichb. Ic. FI. 
Germ. xiii, t. 468 ; Hook. f .  FI. Br. Ind. vi, 124; King & Pantling in Ann. It. Bat. 
Gard. Calc. viii, 252, 334; Collett F1. Sirnl. 497. E. Grnelini Rich. Orch. Eur. Annot. 36; 
Lindl. Gen. & Sp. Orch. 383; in Journ. Linn. Soc. i, 176; Bot. Mag. 4921. Satyrium 
Bp+ogium Linn. Syst. Veg. 676; J;tcq. F]. Austr. i, t. 84. 

Kashmir in the Liddnr Valley 8-9,000 feet, C. B. CZarke No. 31102, Duthiele 
collector No. 25385 n11d A ;  Sind Valley H,500 feet, C. B. Clarke No. 30080; on the 
Cllor near Simla 8,000 feet, 2'. Thotnson No. 124, Collelt; near Gangotri in the 
Bhagirathi Valiey, Dzdhie's collector No. 1194; near Knini 'l'al in Kumaon, Colonel 
Davidson. Flowers during September. It is found also in Silikim and extends weet- 
wards to Europe and W. Asia. 

2. EPIPOGUM TUBEHOSUM Duthie, new species. 

Whole plant 1 to 3 dm. high, glabrous. Root tuberous, not coralloid. Scape 
usually swollen above tl:e base and tapering upwards, bearing a few membranous 
broad-based bracts. Hace~lle laxly 3-5-flowered, floral l r ~ r c t  ovate-lanceolate, acuminate, 
entire, longer than the alcrrderly titalked subglobose ovary, 5-nerved. Sepuls and petals 
t, mm. long, broader than thoae of E. aphylluna, n l l  8-nerved. Li,) without side lobes, 
9 mm. long, itr, upper surface with three caruilculate ridges, mnrgins not eroee. rSi,ur 

as in E. opl~yllttnz, but more ~ l e l ~ d e r  and with a less rounded apex. Stjqtt~n occupy- 
ing a deep cavity on tliu anterior face of the columu. I'ollinia globose, with 
ca,udicles equal to thvm ill !ellgth, glands minute globular. 

Kashmir, i n  the Sind Valley at (;,000 feet, C. B. Clurke No. 31230; Liddar 
Valley 8-9,000 feet, liulhle's collector No. 25386 & A .  F'lowers i n  Sel)tcinber. 

very similar to the preceding in general appenrance, Lut specifically distinct by remon of its 
tuberous non-coralloid root, its entire lip ana by the very differeut polliuin and columu. 

Terrestrial, erect, 2-lcavcd or leafless herbs, wit11 fibrous roots. h u v c s  when present 
oppOsito or subopposite, rarely nlternntc, inembralious, sessile or subsessile. Flowers srllull, 
racemase. Sepals and peluls e~lbeqlial, free, spreadiug or reHoxed. Lip udnaie to tire 
base of t l ~ e  column, uhually pendulous and longcr than the sepals, narrow, the apex 
usually bifid, sometilncs Y.fid, or entirc (erect and similar to the pet& i n  L. rsicro- 

Column stout, cylindric, uaually curved forwards. Anther depressed, its lip 
obtuse; pollinia 2 or 4, cohering in pnirs, rosle2lul)a ahoit. Species about 20, inbatit. 

illg N. temperate regions nird 11igh elevntions on the Rimalnya. 
Leaves 2, large, sub-opposite ... . . . ... I .  L. ovala. 

Leares none. 
Lip much longer than the ~ e p n l s  and petals. 

Lip 1,eudulous 
Ye~als spathulate, subnc.ute; ovary sllbglobose ... 3. L. Innyat~ .  

Yetals small, linesr ; ovwy obliquely obovate ... 3. L. Li~die5o11n.  
Rprendiug almcst pnrnllel with tlre curved 

aolurun ... ... ... ... 4 L. k o a h i r i n i r ~ .  

Lip erect and similar to the petals ... -a ... 5. L. ~ I I I C I  og/o l / ,  S. 



1. LISTERA OVATA R. Brown in Ait. Hort. Kew. ed. 2, v, 201. 

RBkonae shalt, giving off nunierous thick root-films. Str118 1 t o  1 5 Jm. lonx, 
within the leaf-sheatl~s, and  wit!^ one empty sheath a t  th. base. Lezves 

sessiJe, sub-opposi:e, 3 t o  10 cm. long, broadly elliptic, apiculnte, many-nerved. 
Scope terete, 1 t o  1.5 dm. long, puberulous, bearinrr n few scattered ovate acumin- 
a te  bracts below the raceme. tlucen~e 8 1,0 l 5  cm. I O I I ~ ,  ld-ilj' many-flowered ; )'oral 
bract about as  long as the pedicel. ovate, acuminate. Flowers 13  nim. lorlg. Sepals and 

subequal i n  lengt l~,  connivent. Sepals o v ~ t e ,  subvcut,e, deep green. Petals linear- 
ol>long, pale green. Lip sl~nrply deflexcd, twice R S  long as  the wpals, yellowish, linear- 
obovate, deeply Litid, with n minute apiculus in  the sinus, upper surface with a linesr 
nectar-secreting groove towards tbe  base. Colunan stout, .lrchin,a forward over the back of 
the  snther. Rostelluna p r o ~ u i u ~ n t l y  projecting between the nother and the ferti!a stigma. 
i i u d ] .  Gen. and Sp. Orch. 455 ; Boiss Fl.  Or. V, 9 2 ;  Ledeb. F1. Rods. iv, 80 ; Iteici~b. 
Ic. F1. Germ. xiii, 147, t. 479;  Hook. f. E']. Br. Ind.  vi, 104. Ophrys ovata 1,inn. Sp .  
p]. 1340, Epipactis ovala Swartz Act. Holm. 232. Areotlia lall/oka liich. Orch. Annot. 

37. 
l fozae Juyen in Hazara, Fcclconer's colleclor; Gurnis Valley in Kashmir, 7' to  8.000 

feet. Duthiels co2lecior No. 25369; Sind Valley in  I<ashn~ir, Dulhie's co!lector No. 
2j389(a). Flowers during J u n e  and July. Distiibuted tl~roughout Europe to the  Ural 
and Caucasus lIts.  

Falconer'e Hazara specimens were gathered on the 10th of June 1833, a ~ ~ d  sixty-tbree yeus 
aftemarda this speoies was rediscovered by Iuoyat Khan 01 the Botanical Department of X. 
India. 

PLATE 117. Listera ovata R. Brown. A plant,-of ~zutural szze. Fig. 1, single 
flower; 2, lip; 3, side view of column with ovary and bract; 4, front vitm of column wit11 
ovary;  5, an ther ;  G ,  pol1inia;-all enlarged. 

2. LIGTEFU INAYATI Duthie i n  Journ. As. Soc. Bengal lxxi, p r t  2, 41. 

Whole p!ant 1.5 to  2 dm. high, yel1omisl1-brown. Rootslock emitting f1,o111 it,s base 
many upturned wiry rathcr stout fibres. Stent st,out, bearing four to six large loose 
blunt sheilths, those of tbe upper pair opposite a n 1  sub-foliaceous but  not green. 
Iloceme 6 to 9 cm., densely flowered, its ~ x c h i s  g l ~ t ~ d u l s r - p u b e s c e t ~ t ;  Ji'ol.al Qract 
longer than t l ~ e  pedicel, lanceolate, acuminate, with involute margins. Sepals and 
petals nbout 2 long, connivent; dorsal scpd oval, concave, the lateral pair ~1ight ly 
l m g e r  than t h e  dorsal one, obliquely ovate, tapering to an obtuse apex. IJelals 
about as  long as the dorsal sepal, spathulate, subacute. Lip pendulous, tnice as l o l g  
as the lateral sepals, narrowly obovato-oblong, deeply cleft int:, two slightly sl>readillg 
obtuse lobes; upper surface with a raised linenr callus extending to the sinus. Column 
short and stoot, dilated abovc and below. Rostellum projecting over tlie fertile 
stigma. Anther suborbicular, its apex bifid; pollinia narruwly obovoid. Ouary subglo- 
bose, about as long as its stalk, glandular-pubescent. 

Discovered i n  1897 by Inayat  Khan at Bliurj in tlie Kagan Vallop, B a z i ~ r a ,  
Eo.  22596. It flowers during July.  



A shorter and muoh stouter plant than L. LDldkyalla, and with shorter and more densely 
flowered raoemea; the etruoture of tho flower is also vory diffarent. The suh-oppoaite ponition 
and leaf-like appearance of the upper sheaths of this plant suggeak an effinity tower& Liatrra 
proper. 

PLATE 119. Listera Inayati Duthie. Single plant,-of 11alura2 eite. Fig. 1 ,  eingle 
flower, side view; 2, front view of flower, with lip r9n1oved; 3, side view of ditto wlth 
sepals and petals removed; 4 and 5, column; 6, anther; 7, pollinia ;-all enlarged. 

3. LISTERA LINDLEYANA King & Pantling in  Ann. R. Bot. Gard. Calc. viii, 
258, t. 343. 

Whole plant 2 to  3.6 dm. high. Root-jibres rather stout and brittle, ofteu 
folming a congested mass a t  the end of the root-stock. Slena longer than th6 
raceme, stout or slender, bearing three or four loose blunt sheathe about 2.5 cm. 
long, nearly glabrous below, its upper portion together with the raceme glendular- 
pubescent. Leaves none. Flowers dull yellowish-green, 8 to 12 mm. long, lax ; ./lorul 
bracl ovate-oblong, varying i n  length. Sepals elliptic-ovr~te, subacute, concave, the 
lateral ones somewhat falcate. Petals  much narrower. Lz) two or three times as 
long as the sepals, narrowly obovate-oblong, brown, the apex cleEt into two oblong or 
lanceolate acute lobules; the sinus broad and with a small triangular process at its 
apex; upper surface minutely pul~erulous, and with a greenish-coioured linear groove 
which forms a ridge on the back. Colzcmn much curved, dilated at  the base and 
apsx. C ~ s u / e  8 mu?. long, broadly elliptic, ofteu obliquely so, its pedicel about as 
long. A7eottia lisferoidea Lindl. in  Royle Ill. Him. Bnt. 368, Gen. & Sp. Orch. 
458 ; in Journ. Linn. SOC. i, 176; Hook. f .  F1. Br. Iud. vi, 103 ; Collett F1. Siml. 
495. N. Lindlcynno Dcne in Jacquem. Voy. Bot. 163, t. 1G3. 

Distributed throughout the Western Himalaya from Hazara to Kumaon h t  

elevations between 5,000 and 11,000 feet, flowering from July to September. It 
extends eastwards to Nepal and Sikkim, and north- westward^ to the district of 
Chitml. 

4. LISTERA KASHXIRIANA Duthie. 

Whole plant about 3.6 dm. high. Root-jibres stout, crowded and intiicate. 
Lower portion of glabrous stem stout, enveloped by three or four large loose blunt 
sheathe. Loaves none. Xacctne laxly many-flowered, with a few linear-oblong acute 

below the lowest flowers, its rschis lninutely puberulous. Flowers spreading, 8 mm. 
long from the bass of the slender pedicel to the summits of the sepals and 
Iletals, yellowish-brown ; $'oral bract broadly ovate, acute, longer than the pedicel, 
clothed with minute spreading hairs. Sepakr and pclals 2 mm. in length, connivenr, 
sparsely hairy. Lateral sepals obliquely ovate, acuminate. Pctrils rather obliquely 
spatllulate, rounded at  tlie apex. Lip twice as long as the sepaiu, sprerrding almtlst 
parhllel with the much-curved ovary and column, divided at  the apex into ?\\-U 

divergent obtuse lobulos, the margins ciliate except towards the tnpering bese; 
sull'ace with a rtout central callus projecting into the sinus. Colrtnrn 1 Em. long, 

forwards and overlapping the base of the anrner. Rcstelllot, wide aod prcm- 
inent, projec~ing over the fertile stigma. Anther sub-quadrate, 2-ct.lled1 the dividing 

ANX. ROY. BOT. G A I ~ D . ,  CALC.. VUL. IS .  



~ e p t u m  projecting beyond the emsrginate apex; p l l in ia  each with a a h a l l  globular 
basal gland. Ovary curved, ovnte, glandular-hairy. 

Liddar Valley i n  I i ash~ni r  between 8,000 and 9,000 feet, bzayat Khan No. 25372, 
flowering in August. 

This plant has the general nppearanoe of L. Lindleyajuz, but the shape of the petals and the 
direotion of the lip is very diterelbt. I t  agrees with L. Ir~oynti as regards the shape of the sepals, 
and petals, but the raceme is not nenrly so dense, the ovary is not globose, and the rostellum is 
very differeut. As to the existence of the polliniar glr~ud in this species I should mention that 
fig. 7 of the plate is an exact representatiou of a pollinium after removal from tho anther, in 
which the impressions of both glands mlay be seen on referring to fig. 5 of the same plate. 

PLATE 119. Listera kashmiriana Dictlh. Entire  plant,-oj natural size. Fig.  1, s ide  
view of single flower; 2, ditto with sepals and petals removed ; 3, a petal ; 4, column with 
anther and rostellum; 3, front viem of anther ; 6, anther seen from behind; 7, polliniurn ;-all 
elllarged. 

5 .  LISTERA MICROGLOTTIS Dllthie i n  Journ.  As. Soc. Beng. Ixxi, part 2, p. 42. 

Whole plant 2 to 3.3 dm. high. Hoot-ji6r.e~ thick, cylii~drical,  brittle, pale yellowish- 
brown. Stem firm, stout, pale yellow o r  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- 
pllbescent. Flowers crowded, about 7 mm. i n  diam., pale green ; pedzkel a little longer than 
the ovary;  $oral bract equalling or  exceeding the  pedicel, oblong, obtuse or subacute. 
Scpals 4 mm. long, ovate, ~ubacute ,  sparsely clothed with stiff spreading hairs, the lateral 
pair sonlemhat obliql~e. Petuls as  long as the  sepals, linear-spsthulate, margins reflexed. 
Lip erect, linear-oblong, equalling the  petals i n  lnngth, apex entire, margins reflexed. 
Cnli~lniz erect, a little s l~orter  tllau the  petals, dilated a t  its base and apex, overlapping 
tle auther, ~~ostellli~ra prominent. Polli~iia 2, obliquely obolrate-oblong. Ovary \ \ i th  

~ e d i c e l  8 mm. lolrg. C q ~ ~ u b  obovate, sparsely hairy ; i ts ridges thick aud often 
tlenticulate. 

Discovered b y  Mr. Mackinnon's collector i n  Garhahl  on the  eastern side of Tehri, 
growing under rrhododcndrons and oaks a t  elevations between 5,000 and  6,000 feet, 
(Duthie's NOS. 24181, 254.26 (a) ; also on t,he wooded hillsides below Mussoorie a t  sinlilar 
e lev~~tions (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 boars a certain resemblance to N, mio-utrtha Lindl., but the seplls, petale 
rud lip are quite different. 

PLATE 120. Listera nlicrogloltis Dutltie. A plant,-of natural size. Fig.  1 ,  a single 
Bower; 2, ditto with the selrals and petals removed; 3 and 4, t h e  flattened out ; 5 ,  lips 
flattened ou t ;  6, front view of colu~nn showing the anther in  gitu and the  rostellum; 7, 
side viem of d i t to ;  8, empty anther ; 9, po1linia;-all enlarged. 

30. Gastrodia It. 131own. 

Terrestrial leaflesa parasitic herbs of a brownish colour, with rllizomes and  
elongated roots. Stem erect, sheathed. Fl'lowers i n  a lax raceme. Sepals connate 
with the petale into a ventricose 5-lobed tube slit anteliotly. L+ shol.1, its base 



APHYLLORCHIS. 15.5 

r~d~ra te  to the foot of the column and to tho perianth, blado entire. Colrrrnn ueua]]y 
long, narrowly winged, its foot tlhort or none; rostellr~m wlr~all, sligmn large. Anther 
tern~inal, convex, tumid; pollinia 2, eubclavate, without cuudicle or gland.-Species 9, 
Asiatic and Australian. 

GASTRODIA OIZOUANCHOIDES Benth. in Gen. 1'1. iii, 617. 

Root a l n r g ~  oblong or ellipsoid often annulate tul~er ,  paresitic by  a small fibroue 
base to the roots of other plants. Stem 2.5 to 6 dm. long, us~lally vcry stout; 
distant, short, loose, the loweet oue almost truncatc, the upper acuto or aculninate 
Ilacenre 2 to 3 dm. long, laxly many-flowered; Xornl bracl linear-lsrlceolate, acuminate; 
oftan longer than the ovary, 3-nerved. P ~ O W C M  sub-erect, light reddiull-brown tillged with 

Perianth about 12 mm. long, ventricose and sligl~tly gibbou~, slit half-way down 
in front on either side of the lip to the level of the incortion of the latter. Sepcrls 
all equal, obtu~e.  Petals sub-orbicular, inserted within thc sinuses o f  t l ~ e  sepale and a 
little shorter tLan them. Lip longer tllan the sepals and al~out  half the length of the 
perianth, ovate, its edges undulate, the apex concave and reflexed. Pollinia obovste. 
bipartite, coarsely granulate. Capsule about 2 cm. long, crect, turgid. Hook. f .  Ic. PI. 
t ,  1852 ; F1. Br. Ind. vi, 123; Collett F1. Siml. 497. Cai~wplcxia Falc. ill Royle Ill., 
364; Lindl. Gen. and Sp. Orch. 354. C. orobanchoides Frtlc. in Tra~ls .  Linn. SO,. U,  

293, t. 13. 

Kashmir and on the Murree Hills a t  about 7,000 feet, Ailchisoia; Chenab Valley, 
Badclz-PoweU; Bashahr Hills a t  about 7,@00 feet, Lace No. 978; Sirnla liilllr 7,000 to 
8,Ofio feet, T. Tltonason, Ganible NO. (3217; BaCi~lglo?a-S~~zith ; ICangra district, D~t/r i~; 's 
&lleclor No. ~'3343;  Eeoban in Ja11oa.w nt 9,000 feet, Gunzble No. 27284; Garllwj], 
Falcolaer; blussoorie Hills, Mackirl~zolc (Duthie1s No. 2298-l), Duthie's collector No. 24163; 
uear Naini l'al in Kumaon, F. W. S ~ e r s .  E'lower~ in Ju ly  and August. 

PLATE 121. Gastrodia orobanchoide~ Bcnlk. Upper and lower l ~ o ~ t i o u s  of plant,-of 

natwuj eize. Fig. 1, single flowor; 2, perinnth, spread out; 3, side view of colu~uu and 
cvary ; 4 ,  front view of ditto ; 5 and 6, anther ; 7, pollinia ; 8, capsule ; 9, transverse 
section of ditto;-all elllarged. 

31. Aphyllorchis Blume. 

Terrestrial leafless herbs with rhizomes and thick roots. Stenr simple, sheathed, 
Flowem in racemes, brown-coloured. Sepals subequal, free, erect or spreading. Pet&, 

than the sepals. L@ 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. cohmrt usually rather long, not winged. S t i g ~ ~ a n  anticous, concave, ovate 

or c:lavate.-S~ecies about 6, Indian and l l a l a ~ a n .  

Apny~~ol<cnls  GOLLBNI Uuthie in Jouru. As. Soc. Bellg. l xx i  part 2, p. 43. 

A tall scapigerous pdrasite. Blrizonu with far-extending thick fleshy roots, not scaly 

~~~~c 4 to 5 dui. high, erect, stout, bearing several unequal tubular blunt sheaths 
fiucorLc 1 dm. long. Flozoers 8 to 10, croxdccl, 3.3 cm. long; Joral brccct longer 



than the  slender clavate ovary, elliptic-lanccolnte, acumiaate, 5-7-nerved, a t  first 
detiexed, but afterwards erect. Sepals ns long a s  the bracts, erect, ovate-lanceolate, 
acuminate, with ~ p r e a d i n g  tips, t,heir nerves dark reddish-brown on a pale-green ground. 
Pe/als shorter than the sep:~ls, Iauceolate, acuminate, pale-green veined with purple, 
the  midriiis thickened on the back. Lip slightly shorter than the petals, pale yellowish- 
green, attached t o  the  base of the  column by the  concave winged c law;  i t s  npical 
portion ovate and bluntly acuminate, the margins towards the  base reflexed, erosel 
t h e  apex without a n y  concnvity. Colunan 1.2 cm. long, stout, curvcd and  narrowed 
towards the  bsse. Anthsr 2-celled, its cells parallel. Pollinia ovate-oblong, si@ma with 
a n  overlapping irregularly lobulate border. 

Tehri-Gerhwil on NBg Tiba  a t  elevations between 8,000 and 10,000 feet, TV. Gollan 
(Duthie's No. 2062), Duthiz's collcetor 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 a condition even for determining the genus. Its nearest known ally is 
A. ahina King Pantling, a highalevel Sikkim speoies. It differs from the Sikkim plant in 
tile rhizome not being scaly, the bracts become eroct as the flowers expand, the racemes are muoh 
shorter, the lip is attaohed to the base of the column and does not form a pouch, and the 
epichile has no concavity at its apex. 

PLATE 122. Aphyllorchis Gollani Duthie. A plant,-of natural s i z .  Fig.  1, floral 
bract ;  2, side view of flower; 3, ditto, with t h e  sepals and petals removed ; 4, lip ; 5, front 
view of column ; 6, side view of ditto ; 7, anther ; 8, pollinia ;-all enlalged. 

32. Gaieola Lour. 

Leafless, yellow or brown, climbing or erect herbs. Flowers rather large, in 
racemes or panicles on the enda of the stem-branches. Sppals subequal, concave, free, 
connivent o r  spreading. Petals as large a s  the  sepals, or nal.rower or broader. Lip 
adnate to  the base of the column and convolute round it, broad, concave, with or 
without lateral lobea; apical lobe large, broad. Colutniz dilated towards tlre apex. 
Anther conical, 2-celled; pollinia -2, broad, often compressed, powdery.-Species 12;  
Indian, Cliinese, Sfalayan and Australiar~. 

GALEOLA FALCOSERI Hook, f. F1. Br. Ind.  vi, 85. 

Ir'hizome 3.5 to  6.5 cm. thick, branching, bearing large fleshy triangular scales. Stems 
18 to 30 dm. i n  height and about 6.5 cm. thick a t  tlle basc, clotlled a t  intervals with 
iarge ovate-lanceolate acute bracts. Panicle 6 to 9 dm. long, with lax drooping bmnches. 
Flowers blight yellow, about 4.5 cm. across, of a spongy texture; floral bract shorter than 

tllc short stalk of the ovary, lanceolate, concave. S y a l s  subequal, broadly ovate, 
subacute, sparsely furfuraceous like the ovary. Petals ovate, acute, edges erose. Lip 
aesaile, without side lobes, deeply concave, with a snlall fold under the coluu~n, apex 
rounded, the  margins undulate and ciliolate ; the upper surfdce papillose, but witli a 

broad glabrous patch near the centre. Colum~z stout, sligl~tly beut forward. Anther 
fleshy, glabrous, i t s  lip entire; p01li11ia 2, much con~presjed, obliquely ovate. Capsrcle 
oblong, subfalcate, sharply angled, 2.2 dm. lollg, soluewl~at furfuraceous. I<ing & 
l'autling iu Ann. R, Llot. Gard. Culc. viii, 265, t .  333. lJogochiluu sp. E'alc. iu  Hook. 
Jouru. Iiot. (1842), 73. 



POGONIA. 157 

Garhwbl, Falconer; below Mussoorie a t  about 6,000 feet in wet ground, Mackinnon 
(Duthie's No. 22726) ; J ~ u n s a r  in  the Tonse Valley at  4,000 feet, Gleadoto. Flowers 
in  July. Found also in  Sikkim, but rare. 

33, Pogonia Juss. 

Terrestrial l-leaved herbs; the flower-scares from the same tuber a8 the leaf and 
appearing before it  or contemporaneously; tuber emitting, just below the surface of the 
ground, 2 c r  3 runners, each a t  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 eubequal, narrow, connivent or 
spreading. L+ sometimes eaccate 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. Colunrn elongate, 
clavate upwards; stigma anticous, oblollg to orbicular. Pollinia 2 or 4, elongate, often 
cohering, but without either caudicle or gland.--Species about '70, i n  Aaia and America, 
and a few West Indian. 

Flonrers in racemes. 
Lcnres many-nerved, floral bracts deflexed. 

Leaves glabrous ; sepals and petals 
large, pink ... ... 2. P. Qarnrnieann. 

Leaves hairy on the veins, flowers 
smaller; sepole and petlrls preen mith 
purplish veins . . . ... 3. P. flabell~ormis. 

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

1. POGOWIA ~ . T A C I < I N N O N I  Duthie in Journ. As. Soc. Beng. lxxi, part 2, p. 43. 

Tuber globo~e, annular and warted, about 1.2 cm. i n  diam. Leaf and scape fre- 
quently from the same tuher, but not contemporaneous. Leaf about 5 cm. long and 
broad, with a cordate base, 7-lobed; terminal lobe acute, the othere rounded; principal 
veins terminating a t  the ends of the lobes, with many less conspicuous intermediate 
ones; petiole 2.5 cm. long. Scape l-flowered, about 10 cm. long when in flower, 
tblongating till fruiting, enclosed within two or three rather loose tubular sheaths. Flowers 
spreading, st~ortly pedicelled, IS  mm. long; bract erect, shorter than the cylindrical 
truncate ovary. Sepals 17 mm. long, linear-lanceolate, acuminate, light green blotched 
mith reddish-browu outside. Petals very similar to the sepals, but a little shorter and 
not so acute at  the apex. Lip shoi.ter 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  lender, 7 mm. long. Anther broad, margins 
of cells toothed. Pollinia 2, narrowly clavste, connate above their slender tapering bases. 

Near Blussoorie between 5,000 and 6,000 feet, illackinnon (Dnthie's Nos. 21781, 
22705). Flowers during )lay and June, and the lenves appear about three weelis later. . 



This speciea is very eimilsr in habit to P. m.rcroglossn Kiug & Pa~~tlirlg, :but the Ieavey 8i-3 

more distillotly lobed ; the flowers are smaller aud spreading, and the shnpe of the lip is ver 
Afferent. 

PLATE 123. Pogouia BIackinnoni .Dut.'lie. A flowering plant and a leaf-bearing plant, 
-of 18atut.al size. Fig. 1, a flower; 2 ditto, with sepals and petals removed ; 3 lip, spread 
aut ;  4 coluluu aud ovary; 5 anther ; G pollinia ;--all cnlar9ed. 

Tlcbcr about 3 cm. in diam., globular, warted. Leaf 1.2 to 1.5 dm. in length and 
breadth, reniform, abruptly apiculato, glabrous, many-nerved, its edges much uudulate; 
petiole about as loug as the bldde, sheathed a t  t11e base. Scapc 1.5 to  2 dm. high, 
atout, bea~ing two or three loug tubular brncls with acute and son~etimes bifid apices. 
liuceate l ~ x l y  5 to %flowered. Flowers 2.5 ~111. long, drooping, pink streaked with 
white, j/ot.al bruct deflesed, longer than the truncate stalked ovary, linear-lanceolate, 
ncurniuate; stalk and ridges of ovary winged. S ~ p a l s  and petals  subequal, spathultttely 
obl~tnceolate, acumiuate, sub-coullivznt. L41 sliglltly saccate a t  the base, elliptic-obovate 
when spread out, pale green ; lower llalf convolute round the column and with two 
shoi-t t~iangulnr forward-pointing side lobes, the disk bearing two parallel ridges; 
cpic/iile spreading, its edges deeply crcnulate, the disk hairy and bearing three 
parallel ceutral ridges. Hook. f. F1. Ur. Ind. vi, 120; King & Pantling i n  Ann. 
It. Bot. Gard. Calc. riii, 269, t. 359. 

Simalik range, Duthi3's colleelor No. 24194; Del~ra  Dun,  ~ l ~ a c k i n ~ z o n ,  Duthie'a 
c o l l e ~ t o ~  NG.  24195 ; Garhwal, Falconer, Duthie's collector No. 25829. Below Rfussoorie 
: ~ t  about 3,000 fcet, Jfackiiz~zon (Duthie's No. 22975) ; IZuluoo~l a t  Uagesar 3,500 feet, 
AS/ I~~C/LC!J  4 k!'i,rlcrbottotn No. 19 (Eulophia). Flowers in ]\lay and the leaves are full 
grown during July. I t  ie found also iu Sikkim, i n  hot vallejs. 

3. POGONIA FLABELLIFORMIS Liudl. in Wall. Cat. 7400. 

I'uber globose, about 2 cm. in diam., annulated, often warted. Leaf  4 to 10 
cm. in diam., appearing after the flowers, orbicular-cordate, cuspidate, many-nerved, often 
ljlotched with reddish-purple, hairy on the v e i ~ ~ s  when young; margin undulate, 
petiole 1 to 2 dm. long, sheathed a t  the base. Sccqc! stout, 1.5 to 3 dm, high, its lower 
portion enclosecl within loose tubular blunt hyaline sl~eaths. Ilaccnze laxly 4-6-flowered; 
jforal braet linear-lanceo!ate, acuminate, more than twice as long as the ovary, rcrBexed, 
persistent, l~yaline. 3'loucl.s about 2.2 cm. l o ~ ~ g ,  pedicelled, drooping. Sepals and petals 
linear-lanceolate, acuminate, somewhat recurvecl, pale green velr~ed with reddish-purple; 
the petals rather shorter than the sopals. Lzj~ 15 nlru. 10116, :l-1ol)cd near the micldle, wllite 
tinged with yellow towards the base ancl c )nspicuously vcilrc:d with purple; t>l~e upper 
surface wit,h many llairv on the raised contral ridges ; side lobes crcct, obtuse; terminal 
Ii,lje defiexod, ovate, obtuse, the margins sligllt,ly undlrlnte. C O ~ ~ L , I L ~  7 in~u.  long, curved 
fl .0~1 near tile base, dilated upwards. Ouary 4 inn]. long, oval-olilong. Ccq)sulc a b u t  13 

Inm. long, t l ~ e  ridges winged. Lindl. Gcn. and Sp. Orch. 415 ; i n  Journ. 1,inn. SOC. iii, 
4.5; Hock. f. F1. Br. Ind. vi, 121. 1'. A'el-uilia Hlume Blus. l-iot. i, 32. P. cark)latz. 

, lvight ]c. 1720 (not of Lindl.). Kcruilia ~lmagoana Gaud. in Frcyc. VOY. Uot. 4.22, t. 3 5 .  



Near Mussoorie at  elevalions betwecn 4,000 and 6,000 feet, Mackinnon, Duthie 
Kos. 21782, 22704, 22076; Tehri-Garhwal 4 to 5,000 feet. Falconw, DrtlAte KO. 586, 
Flowers during June  and July. I t  extcllds eastwnrrls to Parasnntl~ in Bengal and to 
Burma, and is found also in the blarian~ie Islallde and in l'imor 

The plnnt mentioned by. Dalzoll eljd Uibson in Eornb. F1. 270 under the name of P. Jabelli.  
f~r118is ns growing "in the deusost and shadiest thickets ol the IConb-au, as well as neor DharwBr" 
is probably P. earhatn. 

PLATE 125. I'ogoiiia flahelliformis Lindl. A flowering plant and a foliage plant, 
-of natural size. Fig. 1, side view of single flower; 2, ditto, with the sepals and potaln 
removed; 9, lip, spread out ;  4, columu and ovary; 5, upper portion of column; 6 ,  
anther ; 7, pollinia ;-all e~laryecl. 

4. POGONIA CAR~NATA Lindl. Gen. and Sp. Orcb. 414. 

Tub g1ol)ose or obovate, ai~ollt 1 .7 cm, in diom., annulated and rnarted. Leaf 
3.5 to 6.5  cm. in diam., ovate, acute or cuspidate, cordate or cuneate at  the baee, 
7-9-nerved, glabrous; petiole 2.5 to 5 cm. long, sheathed at the b:~se. Scnpc up to 3 
dill. high, bearing tlrree or four loose tubular acute or ncuminato sheaths. Raccrnc 
laxly few- or many-flowered, floral hact  twice as  long as the pedicelled ovary, erect, 
lanceolate, acuminat~, 5-nerved. Flowers about 2.5 cm. long. Scpuls and yetals &bout 
equal, spreadllg, linear-lanceolate, acuminate, greeu. Lip 18 mm. long, straight, 
trough-shaped, not saccate a t  the base, 3-lobed above the middle, white tinged 
yellowish-green, veins pink; upper surface hairy on the central ridges and veins; 
side lobes erect, rather shallow, terminal lobe not deflexed, ovate, acuminate, its 
margin irregularly toothed. Colu~nla 6 mm. long, very slightly curved, di!ated at  itu 
apex. Anther triangular, beaked in front. L;ndl. ill Journ. Li~ln.  Soc. iii, 45 (excl. 
eyn. GrB.). P. ,flabellifornzis Dalz. and Gibs. I301nb. F1. 270 (not of Lindley). Ep9actiu 
caldtata, Roxh. F1. Ind. iii, 454. 

I n  tile Sub-Himalayan tracts of Northcrn Oudh in tho districts of B a h r ~ i r h  and 

Gondn, Durhic's collrctor Nos. 23864, 23864(a), Riinigaoga Valley in Kumaon, T. 
Thorllsol~. Flowers during May, and the leaves appear about a molitli later. This 
sflcies extends eastwards to Bengal and Burrun and sout'nwal.ds t9 Boulbny and S. 
Indict. 

PLATE 124. PO,oonia calinata Lind/. A flowering plant and a foliage plant,-of 
,rntural 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 flnther in situ; 6, 
anther ;-all e~~largecl. 

34. Cephalanthera Richard. 

Terrestrial leafy herbs with fibrous roots, or lenfless and with tuberous roots. 
Lraves sessile, plicate. Flow vs in spikes or racemes, suberect Sepals and petals sub- 
sirnilnr, free, connivent. Lip shorter than and conce~lecl by tllc sepals and petals, 
nduate to the base of tho colun~n, the basal portion concave or saccate and e m b r a c i ~ ~ ~  

the column; anterior poilio~l short aud ribhed. Cokt~tr~z srmiterete; rosfellua~ short or 
almost obsolete. A n t h a  erect; pollirria 2, bipartite. Stljrr~a snticou~. Capsule erect.- 
Species about 10, in temperate ~cgions of the Northern Hernisphera. 



180 LISTEREE. 

CEPHALANTHERA ENSIFOLIA Rich. Orch. Annot. 29, 

Stctn rising from a thin creeping rhizome, 1.5 to 4 dm. high, sheatlied at the 
base. Leaves lanceolate or ovate-lanceolate, conduplicate, 5 to 10 dm. long, upper 
longer and narrower than the lower. Peduncle 2.5 to 3.8 cm. long. Raceme longer thall 
the peduncle, 8- or more-flowered, glabrous. Flowers white, about l 2  mm. long; floral 
bract ovate-lanceolate, acumir~ate or acute, shorter than the ovary. Sepals ovate- 
lanceolate, aciite. Petals somewhat smaller, elliptic, obtuse. L+ oblong, white with 
yellow spots, distinctly divided across the middle by  an oblique sinus into a hypo. 
chile and epicbile, the former convolute and slightly ribbed; the latter concave and 
prominently ribbed. Column long, terete. Pollinia hear-oblong,  grooved. Lindl. 
Gen. and Ep. Orch. 412; in Journ. Lino. Soc. i, 172, 175; Boiss. F1. Or. v, 85; Hook. 
f. F1. Br. Ind. vi, 125 ; King & Pantling in Ann. R. Bot. Gard. Calc. viii, 271, t. 362 ; 
Collett F]. Siml. 497. C. Xyphphyllum Reichb. Ic. F1. Germ. xiii, t. 470. C. acunrD~ata1 
Lindl. in Wall. Cat. 7403; Gen. and Sp. Orch. 412; Wight Ic. 1721; Dcne in Jacquem. 
Voy. Bot. 164, t. 164. 

Abundant all over the Western Himalays from Kashmir to Kumaon a t  elevations 
between 0,000 and 12,000 feet. It flowers from May to July, and extends eastwards to 
Nepal, Sikkim and Bhutan. 

35. Epipactis Adans. 

Terrestrial herbs with green leaves and fibrous roots. Leaves sessile, plicate. Flowers 
racemose, drooping; floral bracts elongating and often leafy. Sepals and petals broadly 
lanceolate, acuminate, strongly nerved. L+ adnate to the base of the column, distinctly 
divided into hypochile and epichile, the hypochile strongly deflexed, concave or saccate, 
jointed to the epichile a t  a right angle, both entire. Coluvan short; st@ma large, 
anticous; rostelluna broad, prominent. Anther erect, obtuse, its cells contiguous ; pollinia 2, 
bipartite, very narrow.-Species about 10, in tho Northern Temperate Hemisphere. 

Flowers usually in dense racemes, hypochile globular-sacoate, epichile 
ovate-oordate ... ... ... ... ... l. E. latflolia. 

Flowers distant. 
Hypochile trough-shaped, epichile lanceol~te ... ... 2. E. cotrsitnilis. 
Hypochile broadly seccate, e~ichile ovate-lanceolate, acuminate ... 3. E. gigat~tau. 

1. EPIPACTIS LBTLFOLIA All. F1. Pedem. ii, 152. 

Stem up to 9 dm. in height, slender, glabrous below, the uppor portion including 
the peduncle and raceme puberulous. Leaves 7.5 to 13 cm. long and from 5 to 7.5 cm. 
in breadth, smaller upwards, orbicular to ovate-lanceolate or ovate-elliptic, acute, many- 
nerved, glabrous, but the margins often ciliolate. Raceine 1 to 3 dm. long, nlany- 
flowered, usually dense. J7ower.s subsecund, 1.3 to  2 cm. across, green; floral braets linear- 
lenceoIate, acuminste, the lowermost large and leaf-like. Sepals lanceolate, acuminate. 
Pctuls like the sepals but smaller. Lil, shorter than the petals ; the hypochile forming n 
subglobose sac, reddish-brown inside; epichilt: broadly cordate, with erose edges, upper 
surface with usually two globose calli ncar its base. Coluinn short and broad, mhit.e ; 
stignla broad. 8taminodes triangular. Swartz in Act. Holm. for 1800, 232; Lindl. Gen. 
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and Sp. Orch. 461 ; Boiss. F1. Or. v, 87;  Reichb. Ic. FI. Gern~. xiii, p. 146, tt. 184- 
1 8 6 ;  Hook. f. F1. Ur. Ind. vi, 125; King & Pantling in Ann. It. Bot. Qard. Celc. 
viii, 271, t. 363. E. 9nacl.ostachya Lindl. in Wall. Cat. 7404. B. consimilis Don. Prod. 
F1. Nep. 28, not of Wall. E. Dalltozisicc Wight Ic. 1723. 

Cornmoi~ throughout the Western Himalaya a t  elevations between 5,000 and 11,000 
feet. Flowers during July a i ~ d  August. I t  extends eastwards to Nepal and Sikkim, and 
is found also in N. Asia, Japan, Hongkong, Europe and N. Africa. 

Var. 1. Aerbacea Hook. f.  in F1. Br. Ind. 1.c.; smaller; leaves elliptic, acute; raceme, 
short, densc-flowered; flowers 1.3 cm. in  diam., glabrous, pale greenish-white. 
E. herbucea Lindl. in Royle 111. 368 ; Gen. and Sp. Orch. 462. 

Near filussoorie, Hoyle; also i n  Upper Burma. 

Var. 2. P'lto~nsond Hook. f. in F1. Br. Ind. vi, 126; a small slender plant with 
lanceolate leaves, the margins not ciliolate ; raceme lax, floral bracts deflexed; flowera 
13  mm. in diam., glabrous. E. n2acrostachya Wight ].c. 1722 (not of Lindl.). 

Western Tibet 10 to 11,000 feet, T. Thomson; near Kaini Tal  in  ICumaon, Duthie's 
collector No. 24088. 

2. EPIPACTIS CONSIBIILIS \Vall. Cat. 7403 (not of Don). 

Height of wliole plant 3.5 to 6 dm. Stetti glabrous. Leaves 1.5 to 2 dm. long, 
lanceolate, acmiuate ,  the upper~llost shorter and much narrower, nerves prominent. 
Racevie 1 to 1.5 dm. long, laxly flowered, its rachis tomentose. FZower~ 2 to 2.5 cm. 
across; floral brac.4 ovate or linear-lanceolate, 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. fip a little 
shorter than the sepals ; hypochile trough-shaped, bearing granular unequal calli inside, 
with two largcr obtuse semi-transparent nectar-exuding ones near the apex; epichilc 
Ianceolate, with erect lobes, the upper suface  -4th a median ridge terminating below 
the white apex. C o l u ~ l l ~ ~  stout, much curved. StStzjma large, subrotund, with two glands 
on the lower mar-gin. Aizther tumid. Hook. f. F1. Br. Ind. vi, 126; King & Pantling 
in Ann. 12. Bot. Gard. Calc. viii, 272, t. 364; Rolfe in Journ. Linn. Soc. xxxvi, 48. 
E. vej~uti.ifolia Boiss. & Hohen. Diagn., Ser. 1, xiii, l! ; Boiss. F1. Or. v, 87; Lindl, in 
Journ. Linn. Soc. i, 174. 

Gilgit district, Wii~tcrbottonl NO. 956; Cllitial district, Dtlthie's collectot~ Nos. 16673, 
16674; Bashahr, Lace No. 352;  near Simla, 3,000 feet, Colletl; N.-W. India, Royle; 
Garhwil, Falcolter; below llussoorie, Mackinl~on (Duthie's No. 22720); Dehra Dun, 
&lkie Nos. 10783, 22720, Gan~blc, Mackipnon; K u r n a o ~ ~  3,000 feet, S t ~ a c h e y  4 Viz tor -  
bottol,t No. 51. Flowers during F e b ~ u a r y  and 'March. I t  is found in Nepal and 
Sikkilll a t  low elevations and occurs also on the Shall Hills in  Upper Burma. I n  the 
Gaugetic Plain it  is met with along the banks of the Jumna Canal distributaries 
near Saharunpur. I t  grows also in the Peshawar Valley and in the Kurram Valley, 

alld through Afghanistan westwards to Syria, 2nd is also found in China. 

The sepals of this plent are o!othed with white hnus on a deep lavenderFground; inside they are 
green, as ale both surfaces of the petals, and ale maihed nith broad bends of reddish-bronn; the 
hypochile of the hp is purple, and th9 epichile is pale brown, the apes being pure white. 



3. EPIPACTIS GIGANrEA Dougl. in Hook. F1. Bor. Amer. ii, 202, t. 202. 

$fc~n 3 to 6 dm., clothed at the base with broad loose shoaths. Leaves 1 to 1.5 cm, 
long, orate-lanceolate to linear-lanceolate, tho inargins and nerves beneath scabrous. 
Racernes 1 to 2 dm. long, the racliis pedice!~ and ovaries puberulous. Flowers drooping, 
distant, pedicelled, 2.5 cm. in diam.; bracts longer than the flowers, lanceolate, acuminate, 
the lower ones large and leaf-like. Sepnls and petals about 2 cm. long, connivent, 
Sepals green veiued mit,h red; dorsal sepals erect, broadly ovate; the lateral pair ovate- 
lanceolate, subacute. Petals rather shorter, obliquely ovate, obtuse, often veined 
red. Lip longer than the sepals; hypochile large, saccate, much broader than the ovate 
or ovate-lanceolate epichile. Colunln stout with two bluieh lateral horns below the 
clinandrium. Capstcle 2-3 cm. long, obovate-oblong. S. Watson Bot. King's Exped. 341; 
Bot. Calif. ii, 137 ; Coulter Bot. Rocky Mt. Flora 243; Hemsl. 13iol. Cent. Amer. Bat. 
iii, 304; Lindl. in Benth. P1. Hartmeg. 53 ; Bot. Rlag. PI. 7690; Rolfe in Journ. Linn. 
Soc. xxxvi, 49. E. aiiterica~za Lindl. in Ann. Sc. Nat. iv, 385 ; Gen. and Sp. Orch. 463. 
E. Royleana Lindl. in Royle Ill. 368; Gen. and Sp. Orch. 461 ; in Journ. Linn. 
Soc. i, 174; Hook. f. F1. Br. Ind. vi, 126; Collett F1. Siml. 499. Cephalanthera Royleana 
Regel in Act. Hort. Petrop. vi, 490; Boiss. F1. Or. v, 85. 

Ka,o&n Valley in  Hazara between 8,000 and 12,000 feet, Dzcthie's collector ; Raltistan 
a t  5,000 to 9,000 feet, T. Thornson, Duthie No. 12075 ; plentiful also in Kashmir and 
eastwards to Kumaon at elevations betweeu 7,000 and 11,000 feet. Flowers during 
July. I t  extends eastwards to Nepal and Sikkim, and beyond the N.-W. Frontier it is 
found in Waziristan, and in the lleighbourhood of Gilgit and Samarkand. I t  occurs also 
in China and in N. and Cent. America. 



SPIRANTHES. 

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 ceudicle ; pollen granular 
or sectile. 

Gtigma single, anticous; pollinia 2, or 4 in two pairs 
Spike spirally twisted, lip not saccate, pollinia 4 . . 36. Spiranlhsr. 
Spike not twisted, lip saccate, pollinia 2 . . . . . 37. Ooodyera. 

 stigma^ 2, distant, lateral pollinia 2, bipartite (4 in 
Anaetocl~ilus Roxburghii) 
Lip eaccate or cymbiform at the bum . . . . . . 38. Zeuziue. 
Lip spurred, its apex deeply 2-lobed . . . . . . 39. .Anactochilire. 

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. Sepab subequal, free or some- 
times cohering with the petals to form an erect hood, the lateral pair gibbous a t  the 
base. L$ erect, entire or 3-lobed, the base concave, but neither saccate nor spurred, 
the disk bearing lamella: or calli. Column short, terete. St* single, brond, anticous; 
rostellum erect, obtuse or elongate and bi6d. Anther erect, 2-celled; pollina P, united in  
pairs, sessile on a small gland. Species about 80, in temperate and tropical regions. 

Roots fibrous, leaves lanoeolnte, radical 
and cauline. . . . . . . . . . . . . . . . 1. S. auetralis. 

Roob tuberous, leaves ovate all radical . . . . . . . . 2. S. autirrnnnlis. 

1. SPIRANTHE~ AUSTRALIS Lindl. in Bot. Reg. sub. t. 823. 

Whole plant 1.5 to 4.5 dm. high. Root-jibres thick and fleshy. Stern 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 wit11 a few 
distant very acuulinate bracts. Spike 7.5 to l 5  cm. long, rachis glandular-pubescent. 
Flowers very small, crowded, secund, arranged i11 a spiral, white or pink; floral Qract 
ovate, longer than the sessile ovary; periaatl~ 3 to 5 mm. loug. Stpals subequal, ovate- 
oblong, with broad bases and acute reflexed tips. Petals smaller than the sepals, linear, 
obtuse, their apices reflexed. Lip obloug, crisped, its base saccate and biglandular, the 
apex sub-quadrate, truncate, erose. Columrl short. Rostellum pointed. Stbma broad 
Capsule about 12 mm. long, fusiform, ridged, pubescent. Lindl. Gen. and Sp. Orch. 464; 
in  Journ. Linn. Soc. i, 178; 1)alz. & Gibs. Bomb. F1. 270; A. Rich. in Ann. Sc. 
Nat., Ser. 2, xv, 78 ;  Hook. f. F1. Br. Ind. vi, 102; King & Pantl iw in Ann. R. 
Bot. Gard. Calc. viii, 278 t. 369 ; Collett F1. Siml. 495; Rolfe in Journ. Linn. Soc. 
xxxvi, 41. S .  fizuosor and S .  parvz>ora Lindl. in Bot. Reg. under t. 823. S. amma 

Bunge Enum. PI. China 63. S .  ~rovo-Zelandi~ Hook. f. F1. New Zeal. 243. ~Veollia 
australis R. Br. Prod. 319 ; Don Prod. F1. Nep. 27. N. crkpata Blume Bijdr. 406 



N. flexmsa aud ,V. pa~.ud/lor.a Smith in Roes' Cyclop. *V. sinensis Pers. Syn. ii, 511, 
AT. avmna Bieb. E'l. Taur. Cauc. iii, 606. Oyroslachys azcstrulis Blume F1. Jav. 107, tt, 
37, 38. S'iranthes Griff. Notul iii, 381; Ic. P1. As. t. 348. 

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

2. SPIRANTHES AUTUMNALIS Rich. in RIBm NUS. Par. iv (1818), 59. 

Glandular-pubescent, Root of two fleshy fusiform or subcylindric tubers 1.5 to 
3.5 cm. long. Leaves in a tuft at the side of the flowering stem, arrauged on a very 
short lateral stem that flowers in the following year, 2.5 to 3.5 cm. long, ovate, acute, 
cuneate at the base. ~S)~ike stout, twisted, its length with peduncle 1 to 1.5 dm.; firal 
braet ovate-lanceolate, acuminate, longer than the ovary. Flowers secund, greenish-white, 
variable in size, but usually larger than those of S. australis. Sqals  and petals connivent, 
hairy outside. L+ oblong-paaduriform, glabrous, with two glands a t  the base, crenu- 
late along the apical margiu. Reichb. Ic. PI. Germ. xiii, 150, t. 474; Lindl. Gen. and 
Sp. Orch. 469; in Journ. Linn. Soc. i, 277 ; Boiss. FI. Or. v, 90. Hook. f. F1. Br. 
Ind. vi, 103. Ophrys yiralis Linn. Sp. PI. 945. Neotlia spiralis Swartz Act. Holm. 226. 

LohuaghPt in Kumaon between 4,000 and 5,000 feet, T. Thonzson, flowering in 
May. This species was collectecl in Afghanistan by Griffith, and is found in many 
parts of Europe between the C~ucasus and the Atlantic Ocean. 

37. Goodyera R. Br. 

Terrestrial leafy herbs. Stcnz decumbent below, erect above. Leaves usnally rather 
thick, with wide sheaths and usually petioled. Flowers small, numerous, in ternlinal and 
sometimes secund spikes or racemes. s ~ ~ l ~  subequal, often pubescent outside ; the dorsal 
concare and, with the petals, forming a hood over the coluun, the lateral pair free, 
subconnivent or spreading. &p attached to the base of the column, entire, saccate or 
cymbiforln a t  the base; apical lobe snlall, usually acutc and decurved, the basal sac 
with set= calli or ridges inside, rarely smooth. Colz~mn short, the l.ostellu,l~ 
Anther usually pyriform, with a long erect beak; pollinia usually 2, clavate, sessile on a 
large or small gland. StGnza undivided, anticous.-Species about 36, in Europe, Asia, 
N. America, New Caledonia and the RIascerene Islands. 

Stem tall; up to 7.6 dm. in length, leafy upwards; 
flowers in denee spikes . . . . . . . . . . . . . .  1. G .  p,.ocero. 

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

Lip not sotose within, leaves basal. 
Bao of lip quite smooth within, not projeoting beyond 

the bases of the sepals . . . . . . . . . .  2. Q. repens. 
8ac of lip with 2 ridges inside, projeoting beyond the 

basee of the sepals . . . . . . . . . . . .  3. Q. fi~sca. 



Lip eetose within. 
Leaves more or less dietant on the stem, not cordate at 

the baee. 
Stem elongate, floral bracta muoh exoeeding the 

erect flowers . . . . . . . . . . .  4. Q. .folioerr. 
Stem short, floral bracts shorter than the very 

large secund flowers . . . . . . . . .  5. Q. Li/lorn. 
Leaves subradical, cordate at the base . . . . . .  6. Q. cordate. 

1. GOODYERA PROCEHA Hook. Exot. Flora t. 39. 

Stettr 2.5 to 7.5 dm., glabroue, enveloped in the wide lax leaf-sheaths. Leaves nlany, 
long-petioled; petiole 3.5 to 7.5 cm. long, stout and with a broadly sheathing base; blade 
7.6 to 15 cm. long, elliptic or ovate-elliptic, tapering a t  each cud, acute or acuminate. 
PerEuncle bearing many lanceolate acuminate bracts, glabrous below, pubescent above, 
spike 7.5 to 20 cm. long, many and densely flowered, the rachis pubescent. ,Bowers 
minute, subglobose, white tinged with green ; floval tract  ovate-lanceolate, acuminate, 
pubescent at the edges, equalling the glabrous ovary. S q u l s  subequal, broadly ovate, 
obtuse, sub-connivent, glabrous. Pctals cuneatcly obovate, clawed. L i p  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 set= 011 the sides and an oblong callus at  the 
apex of each row. Coluinn very short, with n transverse depression below the broad 
anticous stigma. Artthey broadly pyriform, obtuse; pollirzia clavate-cylindric, sessile on 
the sma!l oblong gland. Lindl. Gcn. and Sp. Orch. 493 ; in  Journ. Linn. Soc. i, 183 ; 
Royle Ill. 368 ;  Don Prod. F1. Nep. 38; might  Ic. 1729; Book. f. F1. 13r. Ind. vi, 
111, King & Pantling in  Ann. R. Bot. Gard. Calc. viii, 282, t. 378; Rolfe in 
Journ. Liun. Soc. xxxvi, 45. G .  curllea A. Rich. in  Ann. Sc. Nat. ser. 2, xv, 80. 
Cionisaccus la~nceolatus Breda Orch. Kuhl. et Hassk. t. 1. Corclylestylis foliosa Falc. in 
Book. Journ. Bot. iv (1842), 75. Neottia proce1.a leer. in Bot. Reg. t. 639. 

Dehra Dun, i4fuckinnon's collector; in the Sub-Himalaycln tract of the Bahraich 
District in N. Oudh, DuthieJs collector No. 23862 ; Outer hills of Garhmil aud Kumnon 
up to 3,000 feet. Flowers during Alny. I t  extends eastwards to Nepal, Sikkim, Bhutan, 
Assam, Sylllet aild to the Khasia and Naga Hills; southwards it  is found in Central 
and S. Indin ; i t  occurs also in China, Honkong and Java. 

2. GOODYERA REPENS R. Brown in Ait. Hort. Rew, ed. 2, v, 198. 

An evergreen stoloniferous herb, l to 2 dm. high. Stenl glabrous, leafy below 
and bracteate above. Leaves elliptic or ovate-efiptic, subacute, petioles sheathing in 
the lower half, blade 1.2 to 2.5 cm. long, green reticulated with white. Bracts 
of upper part of stem and on the peduncle liuear, convolute. Raceme 2.5 to 5 cm. 

long, subsecund, its rachis and the bracts and ovaries sparsely pubescent or nearly 
glabrous. Fhwers globular, 3'5 mm. across, white flushed with brownish-pink; floral 
bvact linear.lanceolate, longer than the ovary. Sepals subequal, ovate, acute, connivent. 
Petals  about as long as the sepals, obliquely cuneate-oblong, falcately acute a t  the 
apex, the edges slightly erose-dentate. f ip  about as long as the sepals, saccate at  
the base, &pica] lobe short, ovate, subacute, concave, the edges somewhat undulate; 



the sac not setose within. Colunan short, without processes; stigma orbicular, rostezlunz 
shield-shaped. Anther obovate, beaked; polli9~ia clavate, sessile on the large oblong- 
quadrate glsnd. Lindl. Gen. and Sp. Orch. 493; in Journ. Linn. Soc. i, 183; 
Reichb. Ic. P1. Germ. xiii, 155, t. 482; Ledeb. F1. Ross. iv, 86 ;  Boiss. F1. Or. 
v, 90; Hook. f. PI. Br. Ind. vi, 111; King & Pantling in Ann. R. Bot. Gard. 
Calc. viii, 279, t. 370; Collett F1. Siml. 496; Bolfe in Journ, Linn. Sec. xxxvi, 43. 
G. mcrrgi,lata Lindl. in Wall. Cat. 7394, Gen. and Sp. Orch. 493, in Journ. Linn. 
Soc. i, 183. Saiyriun, repews Linn. Sp. PI. 1339. 

Widely distributed throughout the Western Himalayan area a t  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 Q. ~rra,gifaata of Lindley the leaves are uniformly green, the raoeme is longer and more compaot 
and the slenderly acuminate floral bracts are much longer than the flowers. I nm inclined to believe 
that it will prove to be a distinct speoies. G. reperts (proper) enters India from the direction of 
Europe through Afghanistan to Kashmir, and is found again in Sikkim, whenca it extends to China, 
wherens G.  vrarginatn occupies the intermediate area of the Himalaya between Simla and Nepal. 

3. GOODYERA PUSCA Lindl. in Well. Cat. 7395. 

Whole plant 2.3 to 3 dm. high. Stem glabrous, with the leaves clustered near 
the base and bearing upwards several oblong acute leaf-like bracts 2 to 2.5 cni. 
long. Leaves thick, 2.5 to 3.8 cm. long, 5-nerved, veins anastornosing, edges sub- 
revolute ; petiole broad, widely sheathing a t  tho base. Pedz~ncle longer than the stem, 
pubescent. Racenze many-flowered, not secund, its rachis and the bracts pubescent. 
Flowers white tinged with green and yellow, jZoral b~ac t  ovate-oblong, subacute, 
longer than the pubescent ovary. Bepals connivent, subequnl, oblong, subacute. Peials 
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. Column very short; the stigma 
broad, orbicular, convex. Anther convex, shortly apiculate; pollilzia broadly ovoid, 
caudicle none, gland orbicular. Hook. f. Ic. P1. 2181, F1. Br. Ind. vi, 112 ; Ring & 
Pantling in Ann. R, Bat. Gard. Calc. viii, 280, t. 371. Btheria fusca Lindl. Gen. 
aitd Sp. Orch. 491 ; in Journ. Linn. SOC. i, 18*. Cystorchis fusca Henth. in Gen. 
PI. iii, 5L9. 

Harung in the Upper Sutlej valley, Munro No. 2117; Ku i r i  Pass in British 
GarhwPl a t  13,000 feet, Buthie No. 4432; N. Kurnaon, Duthie',~ collector No. 24051. 
Flowers in August and September. It extends eastwards to Nepal and Sikkirn. 

4. GOODYERA FOLIOSA Benth. ex Hook. f. F]. Br. Ind. vi, 113. 

Stem decumbent a t  the base, 1.5 to 3 dm. long, leafy upwards. Leaves distant, 
green, 6.5 to 9 cm. long, ovate-lanceolate, acute, often very oblique, tapering to the 
alightly expanded sheathing petiole, 3-5 nerved; margins undulate. Pedu~tcie 2.5 to 5 

cm. long, pubescent, bearing many lanceolate acunlinate sheathing bracta. Racenze 
4 to 7.5 cm. long, the rachis, floral bracts and ovaries glandular-pubescent. PZowers 



many, pink or t i ~ ~ g c d  with orange, much shorter then the narrowly lenceolate, 
acuminate, 3-nerved floral bracts. Sepah G to 10 mm. long, connivent, suhquel,  
ovate-oblong, sabacute, connate a t  the base. Petal8 very obliquely rhomboid, acute 
clawed. L$ au long as thc sepals, saccato at  the b a ~ e  and taporing into the subacute 
orange and white apical lobe, sac hiupid within. Column and rostcllum rather long. 
Antlzr erect, oblanceolate ; pollinia narrowly clnvate, grooved, united below and e e ~ ~ i l e  
on a long oblanceolate gland. rSiti.qrna concave. Hook. f .  in  Ann. Uot. Gard. Calc. 
V, 61, t. 91. Georchis foliosa Lindl. Gen. and Sp. Orch. 496. Good,qera sp. Grifitll. 
Itin. Notes 36, No. 591. Notul. iii, 306, No. 11; Ic. 1'1. As. 346, f. I. 

Near fiIussoorie, in oak forests on northern slopes, a t  about 5,600 feet, P. V. 
Muckiizizon; in flower during November. Found also in Sikkim, Assam, on the Naga 
and I<hasia Hills, and in Burma and Perak. 

B. GOODYERA BIFLORA Hook. f.  Ic. PI. 2188. 

Roots thick and cord-like. Stent 5 to 7.5 cm. long, stout, leafy upwards, mually 
tinged with red, sometimes decumbent and rooting from the nodes. Leaves 2.5 to 5 cm. 
long, ovate, obtuse or subacute, dwk bluish-green on the upper surface finely veined with 
white, the lower surface paler and with a tinge of red;  tho petiole 6 to 12 mm. long, 
dilated. Spike 2 to 8-flowered, ]lot much lcnger than the leaves; rachis stout, 
l~ubescent ; floral 6ract 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, 2-nerved ; the dorsal one 2.5 cm. long, 
recurved a t  the apex; lateral pair a littlu shorter than the dorsal, nearly straight, 
connate at  the base. Petals linear-lanccolatc, falcate, closely applied to the dorsal 
sepal. Lip white tinged with yellow, shorter than thc sepals, saccato at  the base and 
with a long recurved beak twice as long as the sac;  nlargins membranous, undulate ; 
sac setose within. Cobnzlz concave i n  front. Rostellar arms and auther very long 
and slender. Pollinia on long slender couuate caudicles; gland linear, nearly half 
as  long as the combined caudicles. Capsule 2.5 cm. long. Hook. f. F1. Br. Ind. 

vi, 114; Collett F1. Siml. 496. Georchis bifora Lindl. in Wall. Cat. 7379 ; Gen. and 
Sp. Orch. 496. 

Song in the Upper Sutlej Vhlley, Brandb ; Simla HilIs a t  about 6,000 feet, 
Brandis, Gamble No. 4649; between Mussoorie and Sirnla 4,000 to 5,000 feet, 
Edgeworth; Diussoorie range 6,000 to 7,000 feet, Mackinlwn, Duthie Kos. 24164, 
25408. Flowers in  August. I t  has been found also in Nepal by Wallich. 

PLATE 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 i n  situ; 7, rostellum; 8, anther; 9 and 10, pollinia;-all enlarged. 

6. GOODYERA CORDATA Benth. ex Hook. f. F1. Br. Ind. vi, 114. 

A rather slender plant, 1 t o  3 dm. high, sometimes decumbent, quite gIabroue 
except the scape and bracts. Roots thick, cord-like. Leave8 four or five, sub-radical, 

2.5 to 6.5 cm. long, ovate, cordate, acute, rather fleehy, 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 2.4 cm. long, green 
tinged with brownish-yellow or red ; flowering 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-nel.ved ; the lateral pair deflexed, a little shorter than the dorsal, 3-nerved. Petals 
thin, equalling and appressed to the dorsal sepal, dimidiate-lanceolate, acute, 3-nerved, 
L+ about as long as the dorsal sepal, rhomboid-ovatc, many-nerved, setose on the 
broad sub-saccate base; terminal lobe reflexed, triangular, acute. Colunzrt stout, with 
projecting cheeks. Arms of rostellunz and anther long and slender. Pollinia elongate. 
tapering below into the long slender conn~te  caudicles ; gland linear adnate to the 
caudicles. Hook. Ic. P1. 2187. Georclais coldata Lindl. Gen. & Sp. 496 (excl. habitat); 
Reichb. f. in Gard. Chron. 1879, ii, 520. 

Near Mussoorie on wooded slopes facing the north at  about 6,000 feet, Muc];i?z- 
ltorl's collector No. 25409. Flowers in September. Previously known only from the 
Khasia and Naga Hills, and in Perak. 

PLATE 126. Goodyera cordatn Benlh. A plant,-of natural size. Fig. 1, single 
flower; 2, ditto, with the sepals and petals removed; 3, l ip ;  4 column, showing tlie 
rostellum and stigma; 5, back view of ditto, showing the anther in situ; G, pollinia ; 
all a1 larged. 

38. Zeuxine Lindl. 

Terrestrial herbs with succillent glabrous stems, decumbe~lt at  thc base. Flowers 
small, in racemes or spikes. Sepals snbequal, the dorsal one concave aild forming 
a hood with the petals, the lateral pair free. L+ adnate to thc base of the 
column, cymbiform or saccate; apical lobe shortly clawed or sessile, entire 2-lobed 
or with narrow decurved lobules, the sac a t  the base with calli or laminz inside. 
Colzcnln very short, anterior surface with lamellar or conical processes. Stignzas 2, 
lateral, distant, rarely united. Anther membranous, its cells coiitiguous; pollillia, 
pyriform, attached by an oblong gland to the ercct rostel1um.-Species about 15, iu 
Tropical Asia and Africa. 

ZEUXINE SULCATA Lindl. Gen. and Sp. Orch. 485. 

Whole plant 5 to 25 cm. high. Stcj~t and pednncle glabrous. Leaves 2 to 7 
cm. long, linear, acuminate, sessile on the hyaline truncate shcaths, gradually passing 
into the linear bracts higher up. Raceme 1.5 to 3 cm. long, densely flowered, 
glabrous; floral bract ovate-lanceolate, acuminate, much louger than the ovary. Flozucl*s 
about 1 cm. long, white or pink. Sepals unequal; the dorsal one ovate, concave; 
the lateral pair obliquely lanceolate, connivent. Petals falcately oblong, obtuse, 
formiug with the dorsal sepal a hood over the columc. Lip yellow, as long as the 
sepals, cymbiform and eaccate at the base, bearing inside the sac two inward-pointing 
teeth and two narrow lamellze uniting at  the mid rib;  terminal lobe short, sub- 
quadrate entire or bifid. Cokbtnn very short, with two wings at  its apex covering 



the anther. Roelelluna with two 8hol-t atout parallol nrrns. Anlho. dopreweed, very 
shortly beaked, covored by thc wiuga of the column; pollinia atttrchod within thc 
t ip  of a linear appendage of the gland. Cupsulr cllipnoid, about 1:) mm. long. Lindl. 
in Journ. Linn. Soc. i, 18U; Griff. Notd.  iii, 396; Ic. PI. As. t. 349; Blume 
FI. Java: 55;  Miquel F1. Ind. Bat. iii, 723; Hook. f. Fl. Br. Ind. vi, 106; 
& Pantling i r ~  Ann. R. Bot. Gard. Calc. viii, 286, t. 381; Tokutaro Ito in Bat. 
&leg. Tokyo xiv, t. 2. ZcuxL.ine lracleala, 2. brcui/olia and X. robilsta Wight Ic. 1724 
bis, 1725, 1726. X. nzenllranacea Lindl. Gen. and Sp. Orcr~. 486; in .Journ. Linn. 
Soc. i, 186; Blume FI. Java: 56. Z. T r i ~ ~ l c u r a  Lindl. in Journ. Linn. Soc. i, 186. 
2. ifategerrima, Lindl. Gen. and Sp. Orclr. 486; Blumc? FI. J a v a  55, t. 19 und 03C ; 
Miq. F1. Ind. Bat. iii, 723. 2. cnwrginatu Lindl. Gcu. i ~ n d  Sp. OrcL. 185. z. pro- 
cultlbens Blume Fl .  Javae 56, t .  22, f. :l 11nd t .  23B. Triplcul .~ pallida Lindl, in 
Wall. Cat. 7391; Gen. and Sp. Orch. 452. ALnoutyl i~ c~narginata and A. integc+rimcr 
Blume Bijdr. 414, t. 17. Ptcrygodiuna sulculu?~r, Itoxb. Fl.  Ind. iii, 452. 

D e h r ~  Dun in wet ground, Mackinnon (Duthic's No. 22977), Oambb NO. 26478. 
Below Mussoorie at about 5,000 feet, Proudlock. Flowers during February and Lfarcb. 
Abundant in grassy places throughout the greater portion of Iodia. I t  in found 
also in Afghanistan, Ceylon, China, Japan, Java, and in the Pl~ilippines. 

39. Ancectochilus Blume. 

Terrestrial herb8 with succulent stcms decumbent at the base and tvith @tout 
hairy roots. Leaves thick, ovate or hnceolate, with petioles sheathed at  the base, 
peduncle and rachis of spike or racenle glandular-pubescent. Sepals free, unequal ; 
the dorsal smaller, ovate, and wit11 the beaked petals forming a hood over the 
column; lateral pair free or united a t  the bnse, apreading, larger than the dorsal. 
L* " h a t e  to the end of the column by a lollg-toothed or pectinate rarely entire 
claw, saccate or spurred at  the base, the sac produced beyond the bases of the 
sepals or p i t e  covered by them, it,s interior with two tooth-like or Iaminar calli; 
terminal lobe with two large diverging lobules. Column short, appendaged in front. 
Anther 2.celled; rostellum twisted; polliniu 2 and bifid, rarely 4, clavate, lnmellate, 
llarrowed illto pseudo-caudicles, or attacbed to true caudicles and inserted on a mmow 
gland. S t ~ n t u s  usually two, one on either side of the rostellum, or united into a 
transverse band on the column beneath it, rarely single and undivided.-Species 
about 40, natives of India, Chins and of the Malayan and Pacific Islands. 

AK~CTOCHILUS ROXBUBGHII Lindl. in Wall. Cnt. 7387. 

Height of plant not exceeding 3 dm. Stem decumbent at  the base. Leaves wveml, 
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 

pink, and veined with yellow. Pe(Zuncle glandlllar-pubescent, Learing three to five 
short acuminate bracts. Raceme much shorter than the peduncle. Rozucrs two to 
five, about B cm. long, resupinate; floral lract about halE 8s long as tlie sessile cylindric 

and like the ovary glandular-hairy. S ~ p o l s  unequnl, pale- ink, glandular.hairy, 
dorsal one broadly ovate, acuminate, its apex recurved; the lateral pair oblong, 
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acute. Petal8 sn~aller than the scpalo, obliquely oblanceolate, pale pink or white 
their apices hooked. L& adnate by  it^ bnse to the face of the columr~, and with two 
cslli; unequally firnbriate; termirlal lobes o near-oblong, blunt, spreading and re- 
culvea. Spur conical, as long as the lateral sepals, with two large wtirt like pro- 
cesses inside. Appendnges on the front of the colu~un large, partiliel, extending 
from the ovato fleshy rostellurn to the spur. Sti&nas two, stl~all, elliptic. Anther 
acuminate; poNir~ia four, clavate, in two pairs, united at  them bases and both 
attached to a lunceolate gland. Lindl. Gen. a ~ i d  Sp. Orch. 499; Royle 111. 3L8; 
Blurne Flor. Java: 41, t. 12 13, fig. 2 ;  Hook. f. F1. Br. Ind, vi, 95 ; King & 
Pantling in Ann. R. Bot. Gard. Calc. viii, 293, t. 390; Collelt. PI. Sinll. 494; 
Rclfe in Journ. Linn. Soc. xxxvi, 42. Chrysobaphus Rozburyhsi' Wall. Tent. F1. Nep. 
37. t. 27. 

Below Simla at  about 5,000 feet, Nadden, Collctt; on the Chur near Simla, Roqle; 
Kedarknuta in Teh~i-Garlrwal, Bog2e.  flower^ during July and August. I t  extends 
eastwards to Nepal, Sikkim, Bhutan, Assam, Sylhet, Manipur and China. 





1. ORCHI~ LATIFOLIA, Linn. Sp. PI. 941. 

Tu6et.s palmate. Stem 3-9 dm. high, usually fistular, leafy upwards. Leaves many, 
erect, up to 12 cm. long, oblong li~~car-oblong or lanceolate, tip concave. Spike 2.5 
to l i  cur. long, cylindric, dense-flowered. F7owcrs about 1.8 cm. from the apex of the 
doreal sepal to  the tip of the lip, purple (oocasionally lilac or white); jloral br& 
linear-lanceolate, acuminate, usually luuch exceeding the flowers. Sepals and petals acute 
or obtuse; the lateral pair of sepals ovate, reflcxed. L+ 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. 067 ; Reichb. f. 
V1. Germ. xiii. t. 50; Boiss. F1. Or. v, 71 ; Hook, f. FI. Br. Ind. vi, 187 ; Collett 
F1. S h l .  499; Krnzl. Orch. Gen. and Sp. i, 146. 0 .  lalifolia ,8 indica Lindl. Gen. 
and Sp. Orch. 2GO. 0. Hatagirecc Don. Prod. 23; Wall. Cat. 7062. 

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

According to Lindley, 0. Hotagireo represents the Indian form of this variable speaies. I t  has entirely 
the hnbit of the European 0. latifulin and, like it,  produces a smaller-flowered form, which may be compared 
to 0. crrrenta. Its lip is sometimes rounded and not at all lobed, and sometimes slightly 3-lobed. It aleo 
varies considerably in the shape oE the leaves and in the colocr of the Bowers. The leaves of the Himalayan 
form are usually not at all spotted. 

2. ORCHIS RABENARIOIDEB, Ring & l'antling in Ann. K. Bot. Gard. Calc. viii, 
302, t. 401. 

Height of plant 3 to 5 dm.; tiibei. digitatc. Stem clothed at the base with 
unequal tubular sub-acute sheaths. Leaves four or five, scattered, sessile, 5 to 12.5 cm. 
long, elliptic-oblong to linear-oblong, sub-acute, slightly narrowed to the rather long 
aheath. Spike 4 to 12 cm. long, cylindric, densely flowered. Flowers about 7 mm. 
across, pink or occasionally white; Jloral bract longer than the cul.ved beaked ovary, 
herbaceous. Se1xzls sub-equal, broadly ovate, puberalous, the doreal forming a hood 

the petals; lateral pair spreading and solnewhat reflexed, acute. Petals shorter 
than the sepals, rhombic-orbicular, minutely apiculate. La'p adnate to the base of the 
colllmu; the apex broad and with a shallow terminal lobe, the upper surface quite 
ymootb; spur as long as the ovary, laterally compressed, curved and slightly clavate, 
l~uberulouu inside. Colu~ltn broad. Aatkcr-cells parallel; polliniu obliquely elliptic-obovate ; 
caudieles short, without pouches; glands ligulate, truncate. Staminodcs large, suborbicular, 
rugulorie, lying on either side of the caudicles. Stigmas united into a narrow transverse 
band beneath the opening to the spur. Capsule 1 cm. long, ovate-oblong. Gymnadenia 
~~lindrostacliya Lindl. in Wall. Cat. 7056; Gen. and Sp. Orch. 278 ; Roylc 111. 367. 
G. Orehidis and wiolacea Lindl. Gen. and Sp. Orch. 272. Platantlrern Orchidis Lindl. 
in Wall. Cat. 70398. Habenaria Orchidis Hook. f. F1. Br. Ind. vi, 142. Peisrtylus 
Orclrdi~ Krnzl. Orch. Gen. and Sp. i, 515. 
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Hazira a t  11,800 feet, Duthk's collector No. 20192; Kashmir,' Clarke No. 29239; 
Liddar Valley in  Kashmir 10,000 to 12,000 feet, Duthie Nos. 13147, 13185, Duthie's 
collector No. 21373; Upper Chenab Valley at  10,000 feet, Baden.Powcl1 No. 319 ; 
Lahul, Hay; Pbngi, Slolickza, Duthie's collecfo~~ No. 23341; Chansil range in Tehri 
Garhwil between 12,000 and 13,000 feet, Osmaaton (Duthie's No. 21187); Jumna 
Valley bctween 8,000 and 9,000 feet, Duthie No. 525; Kali Valley in N. Kwnaon 
between 10,000 and 11,000 feet, Duthie No. 6008 ; Ralam Valley, Duthie'e colIector 
No. 24120. Flowerfi during August. It extends eastwards to Nepal, Sikkim and Bhutan. 

3. O~clrrs  C~usua Don l'rod. P'I. Nep. 23. 

Whole plant 1 to 4 dm. high, trrbo. small, elliptic, entire. Stem with two blunt 
tubular sheaths a t  the base, upper portion above the leaves naked. Leaves 3.5 to 7.5 
long, linear-oblong or linear-lanceolete, 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); jZot.al bract green, lanceolate, acuminate, equalling the 
fusiform ovary. Sepals oblong, obtuse ; dorsal erect ; the lateral pair recurved. Petalr 
broadly and obliquely ovoid, their bases truncate. Iip 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. Cohrma short. Anther-cells parallel; pollink ovoid-globose, 
slightly narrowed to the long taperir~g caudicle; glands small, each lying in a small 
pouch. Staminodes large, ovate, pointed. Stkrnus united into a large concave surface 
under the anther-cells. Hook. f ,  PI. ljr. Ind. vi, 127; King & Pantling in  Ann. R. 
Bot. Gard. Calc. viii, 303, t. 402 ; Krnz!. or cl^. Gen. and Sp. i, 153 ; Kolfe in Journ. 
Lint,. Soc. xxxvi (1903)) 49. Gyrnnadenia Chuszu~ Liudl. in Wall. Cat. 7058; Gen. and 
Sp. Orch. 280. G .  ptrbcrula Lindl. in  '&all. Cat. 7059. 

Punjab Himalaya, Chan~ba State, a t  11,000 feet, Lacc No. 1992; near blussoorie, 
Kiity; Byans in N. Kumaon between 11,000 and 12,000 feet, Duthie No. 5998(a). 
Flowers during July and August. I t  extends eastwards to Nepal, Sikkim, Eastern Tibet 
and China. 

Lace's C'hamba specimens represent a slender form of thie varieble species. The leaves are eolitary and 
linear-lanceolate, and the flowers are solitary or in pairs. It differs from the type chieEy in the shape of the 
lip, the lobes of which are mnch broader than usual. 

4. OHCI~IS STRACBEYI Hook. f. Ic. P1. 2197B; F1. Br. Ind. vi, 128. 

Heigllt of plant 6 to 12 cm. Rhizonze without tubers (as in 0.  path^^/^^). 
Leaf solitary, r~d ica l ,  l~etioled, elliptic or 01)ovate. #cape naked, few-flowered. Floral 
byact large, ovate-ol~long, obtuse, longer than the ovary. Sepals and petals ~ p r e a d i n ~ ,  
&j> longer the scpals, broadly cuneate, t,rifid to the middle, the lobes obtuse, 
equalling or longer than the ovary, incurved, obtuse. Kmzl. Orch. Gen. and sp, i, 
154. 

Rogile in Garhwil between 9,000 and 10,000 feet, Slrachey W!nterbottom (No. 35 
Gynanadenia pz~bertrla). 



'phh rpeoies whioh appears to be intermediate between 0. qnthulnla  and 0. Ohuszca, may 
possibly, ae Sir Joseph Hooker suggests, be a hybrid, with the solitary leaf of the former and ths 
flowers of the latter. 

5. O ~ m s  WATHULATA Reichb. f. ex Hook. f. FI. Br. Ind. vi, ;127. 

Whole plant 5 to 20 cm. high. Stena proceeding from a thln rhizome, with 
one or two ioose blunt tubulllr stieaths at  tbe base. Leaf usually solitary ~ n d  at 
base of the stem, wi:h rarely a second one higher up, oval to narrow.elliptic or 

spathulate, tapering into a long petiole ; blade 2.5 to 7.5 cm. long. Scaps rat,t~er stout. 
spike short, 1-4 flowered. FZou,ers purple or occasionally white, about 13 mm. in diam.; 

j'oral bract longer than the flower, leaf-like, lanceo!nte, sub-acute. Srpals sub equal ; the 
dorsal ovate, obtuse, conniving with the petals to form a hood ; lateral pair oblong, 
sub-acute, spreading. Petals shortor than the sepals, falcately elliptic, obt~~se. L+ 
equalling the sepals, broadly elliptic or obovate, entire or obscurely 3-lobed, the 
edges crenulate; upper su~face slightly pubescent, with many shallow grooves extend- 
ing from the base newly to the apex; spzw stout, obtuse, about hali as long as the 
o w r ~ .  Polii~ia pyriform, a little longer thau the rather stout tapering caudicles; 
glands elliptic enclosed in  a pouch formed from the rostelluru. Stanzinodes small, 
rugulose. SttiJinas distinct, clliptic, wideued at the lower end and attached to the 
margins of the column. Hook. f. Ic. PI. t. 219iA; Ring & I'antling in Ann. R. 
Bot. Gard. Calc. viii, 301, t. 400; Krnzl. Orch. Gm. and Sp. i, 15.j; Rolfe in Journ. 
Lion. Soc. xxxvi (190Y), 50. Gymnadenia spatl~ulata Lilldl. Gen. and Sp. 280; Royle 
Ill. Bim. Bot. 367. 

Kedarkanta in Gashad l l,C00 to 12,000 foet, Rnyb;  Ganges Valley below 
Qsogotri between 12,000 and 13,000 feet, Uulhie Nos. 194, 515; KPli V i ~ l l e ~  ill N. 
Kumaon at 1.;,000 feet, Duthie No. 5598. Flowers from .June till August. Found 
also on the Sikki~n Himalaya and extending through E. Tibet to Cl~ina. 

Terrestrial lcafy herbs with undivided or lobed tubers or fle~hy root-fibres. Leaaea 
not plaited, their bases sheitling. Flowers in racemes or spikes. ScpaL subequal, the 
dorsal often, connivent with the petals to form a hood over the colurnn; the ltiterltl pair 
spreading, reflexed or deflexed, or sometimes erect. Pelals srnallcr or larger than the 
sepsh, entire or 2-cleft. Lzp adnate to the base of the column, entile, d-lobed or 3- 
partite, its base spurred. Anthcr-cclls adnate to the front of the short nnd usually broad 
column, discrete, rarely touchir~g, parallel or divergent below, their bases often proionged 
into tubes containir~g the cnudiclos. Staininodes represeuted by two grnuulnr more or less 
conspicuous projections on the outer side of each antler-cell, rarely elongate. l'ollinia 
two, clarate or pyriform, usually grooved, sometimes 2-parlite; caudicles varying in 
length, somutimes absent; glands exposed, flat and discold, or elliptic or globular, or 
elongate with truncate ends (conjoined and enclosed within processes of the %lobed 

rostellum in H. secundi/lora). StGrnas two, distant from eech other or united to form 
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a belt ac ross  t h e  fr~co of the column.-Species a b o u t  400, c o m ~ o p o l i t e n  in temperatf: 

and tropical .  regions.  

6ect .  I. ATE.-Yotals bipnrtite, lip 3-pnrtite. 

Spur equallir~g the ovary, elend(.r, upturned ... 
Spur shorter than the ovary, clnvate, doflexed ... 

Seo~t. 11. P ~ ~ ~ ~ r ; ~ o s s a . - P e t a l s  cntiro ; lip 3-lobed or 3-portita ; 
side lobes troed, apic.1 lobe narrow. 

Side lobes of lip deeply pectinate. 
Stigmos not produced; flowers lerge, white, apur 24 

times loogrr thnu ovnry ... ... 
Stigmas prominent, flowers medium-sized. 

I Antler-tubes short, spur about as long os the 

ovary. 
Petclis nod lip white, apur stoul, funnel- 

ehaped, its apex clnvate and curved 
outwards ... ... ... 

Dorsal sepal and petals greenish-white, 
lip white; spur slender, olavate, ourved 
inwards ... ... ... 

Anther-tubes long, slender, upright, spur longer 
than tho ovary. 

Stigmas linear-lanceolate, spreading, 
petals gibbous on ,outer edge et the 
base ... ... ... 

Stigmas long, slender, oylindrioal, aurved 
upwards and inwards ... ... 

Bide lobee of lip entire. 
Spur twioe as long ss  the ovary ... ... 
Spur equalling the ovary. 

... ... Loaves rsdiml ... 
... Scape leafy upwards ... ... 

Sect. 111. Tnrm~~oo~ossr . -Petala  entire; lip 3-partite, the 
side lobos very narrow and often 6liform. 

Antl~er.tubes long. 
Spur much exceeding the ovary ... ... 

... Spur equalling the ovary ... 
Anther-tubes short. 

Leaves 3 or more. 
Leaves not margined, flowera green ... 

... Leaves pale-margined, flowers yellow 
Leaves 2. ... Leaves radionl, orbicular, cordate, marpiaed 

Leaves not radionl, sub-opposite, orbioular, cwpi- 
date, not mnrgined ... a,.. ... 

Sect. ,v. Ho~oo~orsa.-Petale entire; lip nmrow, entire or 
with minute basnl lobes (tridentate at  the apex in R. ciridia). 

stigmas coujoined. 
Flowers secund, hmioodes  as long as the anther- ... cells ... ... ... 
Flowers not seound, steminodes muoh ahorter than 

... ... the anther-cells ... 

I?. etr trnp~lah.  
H. digitata. 

H. plantaginea. 
H.  t r ~ h .  

H. furcifrra 
H. marginala. 

E. Aitehisoni. 
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Stigmetio processes distinot, 
Spur longer than the ovary, flenuous. 

Petele yellow, erect; spur rather stont, usually 
... upturned ... ... ... 

l'etals green, spreading ; spur slender, usually 
... deflexed ... ... ... 

... Spur much shorter than the ovary, olavate 
Stigmatiu processes none. 

Lip linear, spur much longer than the ovary .-. 
Lip ohlong, its apex tridentate; spur nluoh shorter 

than the ovary ... ... ... 
&cf .  v. PERI~TYLUS.-Petals entire, lip slightly or not at all 

longer then the sepals, 3-lobed; spur very short, often 
sub-glohose. 

Flowers green. 
Leaf solitary, lip flat ... ... ... 
Leaves 2 or 3, lower half of lip trough-shaped ... 

Flowers white, leaves clustered above the middle of 
the stem. 
Leaves narrowly lanceolate or elliptic, aoute, tubers 

glabrous ... , .. ... ... 
Leaves ovate or ovate-elliptic, tubers hairy. 

Flowers in a lax subseouud spike . . .  
... Flowers in a dense cylindrioal spike 

Seat. vr. P H Y L L O ~ T A C H Y A . - ~ ~ O ~ ~ ~ ~  large, in the nxils of sheath- 
ing leaves, petnls entire; lip broad, entire, petaloid, 
epur conico-infundibular ; stigmatic processes none, 

... rostellum obscure ... ... ... 
Sect. VII. D ~ ~ u ~ ~ . - F l o w e r s  small, seound, lip 3-fid., spur in- 

flated, pollinia sessile on a single large oboordate gland 
seated in a sinus of the broad 2-lobed rostellum, 
stigmtio process small ... ... ... 

&cl. VIII. D ~ ~ ~ ~ ~ x . - F l o w e r s  small, secund, tubular, sepals 
petals and lip ooherent at  tbe base; lip oblong, 3-fid, 
base saccate ; staminodes 2, filiform, capitatr, inserted on 
the back of the anther, stigma a transverse cushion, 
rostellum a transverse plate below the anther ... 

19. H. Edgecorthii. 

1. HABENARIA STEHOPETALA Lindl.  Geu.  aild Sp. or cl^. 324. 

Height of wllolc plaut 3 to 10.5 dnl. ; basal third of s t o u ~  clothed with tight 
fitting sheaths. Leaves distributed over the upper two-thirds of the siem, 7.5 t o  20 - . - 

cm. long, oblong-lanceolate to  ovate-lanccolatc, acute, the edges undulate, alnplexicaul or 
sheathing a n d  usually broad a t  the base, membranous; the upper ones much smaller 
and byact-like. Raceme 1 to 2'3 dm., dcnscly flowered. Flowers 2 t o  2.5 cm. across, 
pale green;  floral bract lanceolate! acuminate, about as long a.s the slender stalked 

ovary. Sepala subequal, oblong-lanceolate, acuminate, spreading or reflexed. Petals 
shorter than the sepals, linear, their bases produced downwards below the  point of 

insertion. L+ %partitcl as long as  the  petals, brown ; segmcnts narrow, fleshy, the central 
one horizontal; basal pair usually shorter, dcflexed; spur slender, a s  long a s  the 



stalkod ovary, compressed, 2-ridged, upturned. Column rtout. Anthdr-cells erect, distant, 
parnllel, nnrrow, with long tubes; pollinh oblong, with long slender curved caudicles 
attached to minute glands. Stanrinodce ovnto, rugulose, on the outside of each anther- 
cell and stigma. Sligmae two, oblong, with elightly divergent blunt apices, placed 
below the authers and a t  the margins of the month of the epur. Capsule linear- 
oblong. Hook. f. F1. Br. Ind. vi, 134; in Ann. R. Bot. Gard. Calc. v, t. 95; 
King & Pantling in Ann. 11. Bot. Uard. Calc. viii, 308, t. 402. Krantzlin in 
Bngl. Bot. Jahrb. xvi, 162; Orch. Gen. and Sp. i, 358. 

N.-W. Indin, Royle; Blusvoorie 5 to 8,000 feet, Duthie, nfackinnon [Duthie's 
No. 21980(a)]; below Museoorie 4,000 feet, Cfollan; below Naini l'al 3,000 feet, 
C. W. IIlope. Fl1,wers in September. I t  extends east\onrds to Bengal, Sikkirn, Aseam 
and the Naga Hills. 

2. H A B ~ A R I A  DIalTATA Lindl, Gen. and Sp. Orch. 307. 

Height of plant 3 to 5 b. Stem stout, cylindrical, lower portion clothed with  
close-fitting fibeatha. have8 4 to 6 cm- long by 3 to 4 cm. broad, collected chiefly 
towards the middle of the stem, broaclly lanceolate or ovate-lanceolate, acuminate,, 
3-nerved, the edges much und~late .  Raceme laxly ~uany-flowered, about 1 dm. long, 
elongating in fruit. Fhwere subsecund, about 13 mm. in diam., green; floral bract 
narrowly lanceolate, longer thnn the slender ovary, pale-margined. Sepala unequal, 
the dorstll one erect, suborbicular, its npox bluntly acunlinate and recuwed, minutely 
pustulate ou the back; lateral pair rather longer, deflexed, sulfalcate, with alender 
filiform recurved tips. Petals deeply 2-partite; seglnente linear, fleshy, white towar& 
tlle base and with slender recurved green tips. Lip 3-parlite, the lateral segmenb a 
little longer than the petals; midlobe linear, straight, longer than the decurved lateral, 
ones. Spur shortor than the overy, latcrillly compressed and clavate towards the @per. 
Anllrer-cells distant, divaricate, with prominent incurved tubes. Staminodes globose, 
tuberculate, bright green, placed outside and at  the base of each anther.lobe; pollink 
2, obliquely ovate in outline; caudicles slerlder, dilated towards their besus and attached 
to small ovate brownish-yellow glands. SlGrnalic processes subcylindrical, blunt, recuroed, 
the entrance to the spur lying between their bases. Dalz. & Gibs. Bomb. F1. 267; 
Krantzlin in  Engl. Jahrb. xvi, 67; Orch. Gen. and Sp. i, 270; Hook. f .  FI. BC. 
hld. vi, 134 (excl. H. trinervia Wight). E. Gibsoni Hook. f. Ic. PI. 2319; F1. Er. Ind. 
vi, 155. Bonatea pu,~duana Lindl. in  Wall. Cat. 7063. B. benghalensia Griff. in Calc. 

Journ. Nnt. Hist. iv ,  382; B. kerbacea Wall. UsS. 
I(ael~mir, Fulconw; Dehra Dun in s l l  forests, ilfackintton (Duthie's No. 22728), 

Kansrao (Dehra Dun), Duthie1s collector NO. 24177 ; AZuasoorie Hills, Hugcl, D~rtlrie, 637 
(1877)) Mackinnon (Duthie's Nos. 21758, 21178) ; Bageswar in Kumaon, D~blhie's 
colleelor No. 24063. Flowers during July. I t  extends eastwards to Bengal nnd 
Assem and southwards to Bombly and S. India and 'l'eutrsserim; also fouud in S. 
Australia. 

H. trit~ervin Wight, whioh in the ' I  Flora of British India " has been reduced to this species, alll~ough 
cloeely allied, differs eaoiently to justify its separation. The leaves of the former are more scattered and 

exteud higher up  the stem towards the raceme; the lateral sepals are erect and have not the rlender alrnolt 
fililorm tips of E. digit&; the lobes of the petal3 are not deourved. and the three lobee of the lip are near1 J 

aud about equal in length. The flowers of H, d iy i la la  have a peculiarly pungent odour resembling 
that of VulLi.iarru lP nllichii.  
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PLATE 125. Hsbe~ar i a  digitata Lindl. A plant,-of natural 8 h .  Fig. 1, front view 

of a flower; 2, back view of ditto; 3, side view of ditto, with the perianth 
removed; 4, column, ehowing the anther, the pollen tubes and the staminodes; 5 ,  
FIOllinia ;--all eihrged. I n  the plate the name Habenaria d@itata has been scored out 
in error. 

3. HABENARIA SUSANNE R. Brown Prod. 312. 

Height of whole plant 5 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 cm. long and 3 to 6 cm. broad, 
ovate.oblong, obtuse; the upper ones bract-like, acuminate, imbricate. Raceme 3 to 5- 
flowered, Joral bract . longer than tho ovary, cucullate, acuminate. Phwers sessile, 
7 to 10 cm, in diam., white tinged with greenish-yellow, fragrant. Sepals spread- 
ing, very broad; the dorsal one suborbicular, about 4 cm. in lengthsand breadth; 
lateral pair sub-quadrately oblong, obtuse. Petals linear-falcate, acute, thick. Lzp 
about long as the sepals, fleshy; side lobes very broad, truncate, deeply pectinate ; 
rnidlobe linear, spathulete, with recurved etlges. Spur very long, Inore than twice 
the length of the elongate ovary. Anther 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. Slamhaodes linear, 
prominent. Stigmatic processes large, blunt, not projecting; rostellzcrn confluent with 
the face of the column. 

Royle Ill. 367; Blume Bijdr. 402; Hook. f. F1. Br. Ind. vi, 137 ; Collett Fl. 
6iml. 501. H. giganlea Don Prod. 2 4 ;  Bot. Mag. t. 3374; Grah. Cat. Bomb. PI. 
l .  Plutaiaihera Susannu? Lindl. Gen. and Sp. Orch. 295 ; Wight Ic. 920 ; Dalz. 
& Gibs. Bomb. Fl. 269; Kmzl. Orch. Qen. and Sp. i, 601; Rolfe in Journ. Linn. 
Soc, xxxvi (1903), 57. P .  gigantea Lindl. in Wall. Cat. 7052. P .  robusta Lindl. 
in Wall. Cat. 7036; Gen. and Sp. Orch. 295. Orchis Susannoe Linn. sp. PI. 939. 
0. gigantea Smith Exot. Bot. t. 100. 0. altissima Herb. Ham. 

Simla Hills below 6,000 feet, Lady Dalhousie, Collett; Siwalik rauge, Royle; 
blussoorie range below 6,000 feet, Falconer, Mackir'non, Duthie No. 22981 ; Gsrhwil, 
3,000 to 5,000 feet, Duthie Nos. 1195, 2066 ; Kumson 5,000 to 6,000 feet, Strachey # 
Winterbottom No. 39 ;  near Naini Tal, Colonel Davidson; Kali Valley in E. 
Kumaon, Duthie Nos. 3410, 24062. Flowers during September. I t  occurs in the hilly 
districts of Bombay and S. India, also ou the Naga and Khasia Hills, 
eastwards to Upper Burma and China. 

PLATE 129. Habenaria Susannz, 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 ;+l1 enlarged. 

4. HABENARIA PECTINATA Don Prod. F1. Kep. 24. 

Height of whole plant up to 3 dm. Slenl stout, quadrangular, t l ~ e  angles more 
or less winged. Leaves 6 to 8 cm. long and 1.5 to 2 cm. broad, ovate-lanceolate, 
acutvmine, often recurved a t  the apex, strongly 3-nerved. Flowers 2.5 cm. across 



arranged in a compact secund raceme; braets Icaflike, longer than the flowers, 
Sepals green, their margins pale; dorral erect, broadly lanceolate, obtuse, 3-ncrved; 
the lateral pair narrower, spreading, subfalcate, mucronate on the back below the 
reflexed tips. Petals forruing a hood with the dorsal sepal, falcately oblong, obtuse, 
white. Lip longer thtln the lateral sepals, 3-partite, pure white ; rnidlobo linear, a 

iittle longer than the deeply poctinate side lobes. Spur longer thtrn the ovary, stout, 
funnel-shapod a t  the base, its llpex curving olitwards. Anther-cell8 distant; pollinh 
bipartite, each attached by a short niender caudicle to the flat oval gland, the 
caudicles supported by vertical flattened hyaline projections of the roetellurn. S ' t & ~ ~ l k  
processes 4 mm. long, linear-clavate, stout, tilted upwards, grooved along their upper 
surfaces. Capsule sessile, fusifor~rl. strongly ribbed. Lilldl. Gen. and Sp. Orch. 321; 
Hook. f .  Fl. Br. Ind. vi, 137 (in part,); Krnzl. in Engl Jahrb. xvi, 193 ,,art); 
Orch. Gen. and Sp. i, 405 (in part, and excl. var, arictina); King & Pantling in 
Ann. R. Bot. Gard. Calc. viii, 310 (in part, and excl. t .  406). Collett F1. Siml. 501. 
H. Gerardiana Wall. Cat. 7031. Orchis pecltnata Smith Exot. Bot. ii, 77, t, 99. 

Chamba district of the Punjab Himalaya at  about. 4,000 feet, Lace NO. 1,915; 
Simla Hills, Lady Dalhousie, T. Z'homaon, Collett, etc. ; Mussoorie Hills 5,000 to 7,000 
feet, Duthie Nos. 527, 21713, Mackinnon; Lansdowne in British Garhwhl 4,000 to 5,000 
feet, Roberts; Kumaon betweeu 5,000 and 7,000 feet, Straclrey & JVinderbottom 
KO. 45, Coloael Davidson, Dncthie Pu'oa. 3409, 24036. Flowers duri i~g July a ~ r d  August. 
I t  extends eastwards to Nepal. 

Thin ie rather e rare speoies, as oompared with H. enajfolio. Both these epeciee turn black 
when dried, and are then sometimes rather difficult to distinguish, but when frssh they should not 
be confounded. 

PLATE 130. Habenaria pectinata Don. Portion of plant,-of nalrirol size. Fig. 1, front 
view of single flower; 2, side view of ditto, with the sepals and petals removed; 3, front 

of column; 4, anther (spread out), ehowing the stigmatic and rostellar processes; 5 ,  
pollinia;-all enlarged. 

5. HABENARIA ENPIFOLIA Lindl. in Wall. Cat. 7030. 

I'ubsrs elongate. Stern 6 to 7'5 dm. high, robust, leafy, lower portion beal-ing 
several long acute tubular sheaths. Leirues distributed chiefly towards the upper portion 
of the stem, 7.5 to 15 cm. long, oblong to linear-lanceolate, acuminate, ampIexicauI at  
the base, strongly 3-nerved, diminishing in size upwards. Raceme 1 to 2 dm. long. 
Flowers green, 3.1 to 3.8 cm. across; Joral bracts leaflike, linear-lanceolate, acuminate, 

lol~ger than the rather slender and straight ovaries. Sepals unequal, erect, their 

tips recurved; dorsal lanceolate; the lateral pair rather wider, subfalcate and acute. 
Pe;als forming a hood with the dorsal mpal, narrowly and falcately oblong, obtuse or 
acute, pale green, cilioltite on their outer margins. Lip a little longer than the sepals, 
:l-lobed pale green; margins of side lobes deeply pectinate; midlobe rather shorter. 
linear; qtcr laterally compressed, diluted towmds the apex, about as long as the ovary, 
sigmoid or genioulete. Anther-cells divergent, e long~te.  Polliniu narrowly clliptic. 
grooved, tlleir caudicles as long as themselves, slerlcler avid curved; glands minute, 
discoid. ,j'tiSma(ic ptocesses linear, elongate, divergent. Capsule nearly sessile, fusi- 
form, thickly ribbed. Lir~dl. Gen. & Sp. Orch. 321 ; Collett F1. Siml. 504, fig. 165 ; 
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Kolfe in Journ. Linn. Soc. xxxvi (1903), 58. Habenaria pectinala Hook. f. F1. Br. Ind, 
vi, 1137 (in part and not of Don); Krnzl. in Engl. Bot. Jahrb. xvi, 193 (in part); 
Orch. Gen. and Sp. 403 (in part nnd excl. var. orielilaa); King Pantling in Ann. 
R. ]lot. Gard. Calc. viii, 310 (in part) ,  t. 406. 

Aear Dalhousie, Dr. Clark ; Simla Hills from 6,000 to  8,000 feet, Stol;'crEa, 
Lady Dalhousie, Ga9jable, Collet:; Bashahr a t  7,000 feet, Lace No. 1036; D1ussoorie 
range between 6,000 and 7,000 feet, Machinnon, Duthie Nos. 21764, 22986, 22993, 
24167; Garhwil between 5,000 and 6,000 feet, Dutibie NO. 527; Lansdowne in Brit. 
C;arhwaI, Roberts; Kumaon between 5,000 and 6,000 feet, Slrachey $ Winterbotlom 
K O .  46, Colonel Duvidson, Duthie No. 3409. Flowers during July  and August. I t  is 
found also in Sikkim, ant1 on the Khasia Hills. 

This is taller and altogether 8 muoh more robuat plant than H. pectijtata, and it is also much 
moro abuudnnt. 

6. HABENARI! ARIETINA Hook. f .  F1. Br. Ind. vi. 138. 

Habit and general appearance of U. enswia, but leaves much broader. Raceme 1'25 
to 2 dm. long. Flowers green. Sepals narrowly oblong-elliptic; the lateral pair sub-falcate, 
with ciliolate margins. Petals erect and adpressed to the dorsal sepal, gibbous at the 
base externally, bluntly acuminate, puberulous. Lip as in H. eneifolia, but the side lobes 
with fewer teeth; Spur laterally compressed, much longer than the ovary. Anther retuse 

mucronate a t  the apex, their tubes long and upright as in R. intermedia. Stiqrnas 
largeJ linear-lanceolate, spreading, green, their margins ciliolate. Hook. f. in Ann. R. 
B0t. Gard. Calc. v 64, t. 97. H. ,pectinata Lindl. (not of Wallich); Gen. and Sp. Orch. 
341 ; Wall. Cat. 7029B (in part) and C.; H. pectinatu var. arietirta Krnzl. Orch. Gen. and 
Sp. i, 405. 

Eastern Kumaon, Duthie's colleclor No. 24055. Flowers during July  and August. 
It  extends eastwards to Nepal, Sikkim and the Khasia Hills. 

Thb epeoies ha0 a muoh greater resemblance generally to H. eirsiJolia than it has to H. pecfinnta ; 
and, aa it also turns black when dried, the difficulty in distinguishing them in thst condition is 
inoreased. The long upright anther-tubes as well as the pollinia and glands are very eimilar to 
those of H. i ~ ~ t e m d i a ,  to whioh it is evidently closely allied. The Girnla locality given in the 
Flora of Brit. India for this species refers to the speoimeue of H. ensifoka collected by Lady Dalhousie. 
E. arietrna is therefore not at preseut known to occur westward of Kumson. 

7. HABENAUIA INTERMEDIA Don Prod. F1, Nep. 24. 

Slem 2 to 5 dm., terete; sheaths a t  the base two or three, upper sub-foliaceous. Leaves 
mattered, 8 to 18 cm. long and 2 to 6 cm. broad, ovate-oblong, acuminate, rounded or 
cordate a t  the base; nerves 5-7, impressed above. strongly prominent beneath. Racemas 
2-6-flowered; floral Iracts leaf-like, broadly lauceolate~acuminate, equalling or exceeding 
the ovary. Flowers about 5 cm. across. Sepals per~istent and enlarging after flowsriog : 
dorsal 2 5 cm. long, ovate-lanceolate, acute, recurved a t  the apex, the inner surface: 
almoet white; lateral sepals spreading, falcately lanceolete, acuminate, 5 to 7-nerved, 
t ~ p a  reflexed. Petald pure white, over!apping at their n~ices .  as long as thc dorsal 
sepal and tightly pressed against it, dimidiate-faicate, oDtuse: margins miuutely ciliol:rr,e. 
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Lip 3.lobed, longer thrin the sepals, green except the longer white claw, papillose 

towards the base; side lobes deeply pectinate, midlob0 linear, 3 to 5 cm. long. Spur 
stout, 6.5 cm. long, exceeding the ovarp, tapering towards the apex, more or lea 
curved. Anther-cella with very long erect filiform tubes; polliniu 6 mm. long, elongate, 
often bipartite, with slender caudicles as long ae the pollinia and minute glands at  tho 
base. Stigmatic processes 1.5 cm. long, slender, incurved, white, with spreading green 
tips, miuutely papillose. Roslellum adnate to the face of the column between the anther, 
cells. Capsule pedicelled, 3 to 5 cm. long, fusiform, beaked. Lindl. Gen. and Yp. 
Orch. 322; Wall. Cat. 7030; Heichb. f. in Ciard. Chron. (1879), 136; Hook. f. FI. Br. 
Ind. vi, 138; Krnzl. in  Eng. Llot. Jahrb., xvi, 161; Orch. Gen. and Sp. i, 403; 
Collett F1. Siml. 502, fig. 164; Rolfe in J o u n ~ .  Linn. Soc. xxxvi (1903), 59. 

Abundant from Kashmir to Kumaon at  elevations between 5,000 and 7,000 feet, 
flowering in August. I t  extends eantwards to Nepal and the Kl~aeia E i l l ~ ,  but thcre ie 
no record of its occurrence in  Sikkim. 

I'LATE 131. Habenaria intermedia, Don. A plant,-of ~~ukt ra l  size. Fig. 1, side view 
of single flower; 2, one of the petals; 3, side view of column showing the erect 
filiform anther-tubes and the long incurved stigmatic processes; 4, pol1inia;-all elllarged. 

8. HABENARIA LONGIFOLIA Ham. in Lindl. Gen. and Sp. Orch. 324. 

Stem slender, leafy, 2'5 to 4.5 dm. long. Leaves 7 to 19 cm., scattered, erect, linear, 
acuminote, diminishing in size upwards. Spike 5 to 7 cm., many-and laxly flowered; 
floral bract linear, acuminate, longer than the slender beaked ovary. Ovary 1.3 to 
2 cm., curved. Flowers white. Sepals minute, the lnteral pair 5 mm. long, ohlong- 
anceolate, %nerved, a little larger then the dorsal. I'etak gibbo~~sly ovate, as long 

ae the dorsal sepal, 3-nerved. Lip flabelliform, 1.3 to 1.5 cm. 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 cpvary, green. Adher 
beaked, cells parallel, tubes incurved. Siigmatic processes short, clnvate, incurved towards 
the mouth of the spur. Rostellurn long, erect, subulate. Hook. f. F1. Br. Ind. vr, 
141 ; Krnzl. in Engl. Bot. Jahrb. xvi, 202; Orch. Gen. and Sp. i, 420. Gynznadrnia 

longifolia Lindl. in Wall. Cat. 7060. Habenaria trapezoirlEa Falc. MSS. 

Mohand Pass on the Siwalik range, Royle; near Mussoorie, Falconer. Found 
also by  Buchanan-Hamilton at  Nathpur in Nepal. I have seen no living specimens. 
l 'he flowers are usually larger than those of H. pplantagineu, but it may be eaaily 
distinguished from the latter by its very narrow leaves. 

9. HABENARIA PLANTAGINEA Lindl. Gen. and Sp. Orch. 323. 

Tubers ellipsoid, about 3 cm. long, Xeavcs about three or four, radical, horiznntal, 

7-5 to  15 cm. long, narrowly oblong, acute or obtuse, mernbranoun. Scape elender, 
2 to 4 dm. high, bearing Inany lanceolate acuminate bracts, the lowest often large 
and leaflike. &pike 5 to 15 cm. long, laxly flowered. Elotueru sub-secund, white ; 
$oral bract lnnceolate, acuminate or setaceous, halE us long as the curved beaked ovarp. 
rqepak sub-equal, about 7 mm. 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, 
adpreaeed to and forming a hood with the dorsal sepal. Lip flabelliform, clawed, twice 
me long ae 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. Anther broad, cells divergent ; tubes short, upcurved ; 
polliniu globose to ellipsoid; caudiclee curved, linear-cuneate, glands falcately ovate. 
acuminate, combined when young. Stigmatic processes lnrge, fleshy, oblong; rostellum 
triangular, broad. Staminodes prominent. Capsub fusiform, curved, its beak short and 
slender. Wight Ic 1710; Hook. f. F1. Br. Ind. vi, 1.11; Krnzl. in Engl. Bot Jabrb. 
xvi, 197; Orch. Gen. and Sp. i, 413. Gymnadenia platyphylla Lindl. Wall. Cat. 
7053. Orchie plutyphyllos Roxb. F1. Ind. iii, 009. 0. tetduis Herb. Rottl. 

Dehra Dun, Falconer (Kew Distrib. No. 10321, Dztlhie Nos. 7654, 24174, M~ckinnun's 
collectov (Duthie'a No. 25117); below Mussoorie, Duthk's colleclor No. 23002; Binsar in 
Kumaon at 7,500 feet, Strachey & Winterboltom No. 36; below Naini Tal, Colonel 
Dauidson, C. W. Hope. Flowers during September and October. It extends eastwards 
to Sikkim and Chota Nagpur and soutliwards to Central and S. India and Ceylon. 

PLATE 132. Habenaria plantaginea -Lindl. A plant,-of natural size. Fig. 1, single 
flower; P, ditto, with the sepals removed; 3, column ovary and spur;  4, front view of 
column; 5, pjllinia; 0, ditto, taken from a bud and showing the connate glands;-all 
enlarged. 

10. HABENARIA TRIFLORA Don Prod. F]. Nep. 25. 

Stem 4.5 dm. high, leafy throughout, rather stout, terete, sheaths at  the base 
loose-fitting. Leaves 2.5 to 7.5 cm. long, ovate-lanceolate, acute, the upper narrower and 
acuminate. Flora2 bracts leaflike, embracing the ovaries of the large erect flowers, 
keeled on the back, membrtlnous. Flowers 1 to 3, shortly pedicelled, white. Sepals 
about 2 cm. long, euberect with recurvod apices, strongly veined; dorsal ovate, 
rounded ; lateral pair falcately lanceolate. Petals very emall, linear-subulate, I-nerved. 
Lip flabelliform, about 3 cm. long. 3-partite to about the middle, gibbous a t  the 
base; eide 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. 
AntJ~cv very broad, quadrate, truncate, cells marginal; tubes short, free; pollinza 
rerni-ovate; caudicles a little longer, curved, dilated above, glands minutc. Slamcnodes 
triangular, spreading. Sttgmas inconspicuous. Rostellum broad. Hook. f. El. Br. Ind. vi, 
112. Platantltera candida Lindl. in Wall. Cat. 7035; Gen. and Sp. Orch. 295 ; Krnzl. 
Orch. Gen. and Sp. i, 610. 

Jnunsar, in the Tonse and Mautar Vulleys, 4,000 to 5,000 feet, Osmaston (L)uthie7s 
No. 23102); near Tehri in Garhwal, Mackinnon's collector (Duthie's No. 25419); Kumaon 
uenr Loha-tl~al 5,000 feet, Slrachey & Winterbottom No. 44 ;  near Askot in E. Kumaon 
4,000 to 5,000 feet, Duthie No. 5995. Flowers in August. I t  extends eastwards to 
Sepal aud Lower Bengal. 

PLATE 133. Habenaria triflora Don. A plant,--of natural size. Fig. 1, single flower; 
2, ditto, with sepals removed; 3, lip; 4, front view of column, wit11 petals attached; 51 
polliuiu.;-all anlarged. 



11. HABENARIA CoMMELINrFoLIA Wall. in Lindl. Gen. and Sp. Orch. 325. 

Whole plant 6 to 9 dm. high. Tubera ellip~oid or cylindrical. Lower portion of 
stem bearing a few loose sheathe. Leaves scattered, 8 to 15 cm. long and 2 to 3 cm. 
in breadth, oblong or oblong-lanceolate, sub-coriaceous, acute and often sub-spinescent 
a t  the apex, margins white. Bracts between the leaves and the spike linear-lanceolate, 
acuminate, ciliolate. Spike l to 2 dm. long, many- and laxly-flowered; floral bracte 
erect, nearly equalling in length the long beaked ovary, scaherulous on both surfaces and 
ciliolate along the edges. Flowers 1.4 to 2 cm. in diam., white, inodorous. Sepals 
scaberulous; dorsal omall, saccate, with a short recurved beak; lateral pair much shorter, 
hatchetdaped,  beaked, with the veins deeply looped or arched. Petala 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 nesrly white, the apex clavate and green. Anther-cells elongate, distant, diverging a t  
the base; the tubes long and straight; pollinia small, oval; caudicles very long, dilated 
upwards, tranalncent, glands minute. Staminodea seated on the long arms of the column 
and curving round in front of the anther-tubes. Stigmatic proceuaes large, cluvate, 
incurved ; rostellum triangular. Ovary including the loug slender beak 3 cm. long. Griff, 
Notul. iii, 372; Ic. PI. As. t. 339; Hook. f. F1. Br. Ind. vi, 143; Krnzl. in Engl. Bot. 
Jahrb. xvi, 137; Orch. Gen. and Sp. i: 323. Platanthtra con~meZin~olio Lindl. in  Wall. 
Cat. 7037. Orchis co~lmclbtfulia Ruxb. F1. Ind. iii, 451; Grah. Cat. Bomb. PI. 201. 
0. stylo~antl~s Herb. Ham. 

Kangra Valley, Edgeworth; near Simlaj 6,000 feet, Collett; Siwalik range, Dulhil'e 
collecbr No. 24166; 1)ehra Dun in open grassy spots, Duthis No. 2067 (1881,) Mackinnon 
(Duthie's No. 21751); Garhwal 3,000 to 5,000 feet, Faiconer, Duthk No. 521; Kumaon, 
Wallich, Royb, Stracheg & Winterbottom KO. 43 ; Kali Valley, Duthie's collector No. 
aro5dv Flowers during August and September. I t  extends eastwards to Parasnath and 
Upper Burma, and eouthwards to Central and S. India. 

PLATE 134. Habenaria commelinifolia Wall. A plant (upper and lower portions),-of 
natural size. Fig. 1, ~ i d e  view of single flower; 2, ditto with the lateral sepals, the 

and lip removed ; 3, front view of column; 4, pol1inia;-all enlarged. 

12. HABENABIA PUBESCENS Lindl. Gen. and Sp. Orch. 322. 

Ttlbers elongate, stout, often divided, with a few thick and fleshy fibres from their 
bases. Sfem about 4 dm. long, clothed at  the base with two or three tight-fittiag 
sheaths, pubescent. Leaves crowded towards the baae of the stem, about 1 dm. long and 
4 cm. broad, lanceolate, acumiuate, tapering to their bases, 7 to 9-nerved, nerves not 
prominent; margins undulate, ciliolate. Racenre with n few empty leaf-like bracts at it3 
h g e ,  1.3 dm. long, many-flowered, lax, pubescent; Joral bracts shorter thnn 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 laternl ones. 
Petals narrowly fnlcate, longer thnn the dorsal sepal, and forming an arch with it. L ~ R  
3-partite, longer than the sepale; segments linear, the lateral ones with filiform tip; the 
midlobe about as long as the lateral ones, blunt, keeled beneath. Sput. abuut as lmlg a3 
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the ovary, slender, curved. Adher-tubes l o n ~ ,  flexuons; pollinda ovate, obliquely attached 
to  the long slender flexuous csudicles; discs small, flat. Staminodes large and prom. 
inent. Stigtnatic processes globose. Cupsule with a long slender beak, curved, ridges 
thick and prominent. Hook. f. F]. Br. Ind. vi, 141; Krantzlin in Engler's Bot. Jahrb, 
xvi, 202; Orch. Gen. nnd Sp. i, 421. 

Dehra Dun, Nackinnon (Duthie's No. 21765); Oarhwal and Kumeon, up to 5,500 
feet, Royle, Falcoiaer, Duthie, Mackinnon, etc. 

PLATE 1.35. 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 pollinin; 4, pol1inia;-all enlarged. 

13. HABENARIA FURCIFEBA Lindl. Gen. and Sp. Orch. 319. 

Whole plant 2.5 to 4.5 dm. high. Stem sheathed a t  the buse; leafy below the 
middle, bracteate above. Leaves 6.5 to 11'5 cm. long, elliptic, acute or acuminate, 
slightly narrowed to the sheathing base. Bracfs on the upper portion of the stern 
lanceolate, acuminate, diminishing in size upwards. Raceme 12.5 to 17.5 cm. long, 
Inany- but laxly-flowered. Flowers about 13 mm. across from base to apex, green; floral 
bract linear-lanceolate, acuminate, about equalling the ovary. Sepals uneq~lal, the dorsal 
ovate-oblong, obtuse, concave ; the lateral pair rather shorter, broadly and falcatel~ 
lanceolate, acute or acuminate, spreading. Petals as long as the dorsal sepal, and 
with it forming a hood over the column, oblorlg, 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 a t  the apex. Anther-cells contiguous, diverging a t  their bases, their tubes rather 
short; polli~~ia falcately ovoid, their caudicles elender, slightly curved, attached to 
narrowly oblong glands. Slaminodes rather large and broadly oblong. Stignzatic processay 
sholt. Capsub fusiform, decurved, shortly beaked and with thick ribs. Hook. f. . PI, 
Ilr. Iud. vi, 149; Krnzl. in Eh~gl. Bot. Jahrb. xvi, 161; Orch Gen. and Sp. i, 356; 
King & Pantling in Ann. R, Uot. Gard. Calc. viii, 313, t. 410. D. hamigera Grin'. 
in Calc. Journ. Nat. Hist. iv, 380, t. SO. U. fenzci~ornis Wall. ilISS. 

Del~ra Dun, Mackinnon, Dutllie Nos. 2314, 2323, 21754, Gamble No. 23178, 
Siwalik range, Duthie'r c9llector No. 24168; i\.Iussoorie l~ills 4,000 to 6,000 feet, Royle, 
B,i'p.tuorth, M,rckinnon, Dulltic Nos. 21751, 22992. Flowers during August. I t  extends 
ea>twardS to Bengal, Sikkim, Bhutan and Upper Burma. 

14. HABENARIA MARGINATA Colebr. in Hook. F1. Exot. t. 136. 

Subscepigerou~. Tubers small, narrow, cylindric. Leaves few, subradical, sessile, 
2 to 12.5 cm. long, oblorlg or linear.oblung, obtuse, margins pale yellow. Scapc 1 to 15 

dm. long; sheaths erect, Iauceolate. Spike 5 to l 5  cm. long, many-flowered; J~~r 'a l  6ruct 
nearly equalling the ovaries, with pale ciliolate margins. Flowers 1.5 cm. in diam., 

gre3nish.yellow. Dorsal srpal erect, broadly ovate; li~teral falcately ohlong~laaceolate 
~preading or deflexed, 8-5-nerved. P ~ t a ( s  falcately oblong, erect, forming a hood with 
the do r~a l  sepal, 2-nerved. Lip longer than the sepals, 3-pnrtite; lateral segments 
rlarrowed and with filiform poinis, mid-tiogments shorter and broader, with the margin8 
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reflexed. Spur about as long as the curved ovary, laterally compreeeed a t  the apex. 
Anther-cLk distant; tubee funnel-ehapod, short, spreading. Pollink with ehort geniculste 
cnudicles, glands rather large, triangular, flattened. StaminoLs elongated. Stigmatic 
processes long, adnate to  tho base of the column for two-thirds of their length. Cupsule 
1.4 cm., fusiform, turgid, curved. Lindl. Gen. and Sp. Orch. 320; Dalz. & Gibs. 
Bomb F1. 268; Griff. Notul. iii, 371 ; Ic. PI. An. t. 341 ; Calc. Journ. Nat. Hiat. 
iv, 382;  Hook. f. P1. Br. Ind. vi, 150; Krilntzlin i n  EnglerJs Bot. Jahrb. 164; Orch. 
Gen. and Sp. i, 360; Collett FI. Siml. 504. Ylalonthcro morginata Lindl, in Wall. Cat. 
7038. Uabenaria promensis Wall. Cat. 7033; Lindl. Gen. and Yp. Orch. 320. Orchis 
mysorensis and clavala Herb. Heyne. 

Simla, 6,000 feet, Collett; Siwalik range and Dehra Dun, Dufhie'n colleclor 
No. 24172; Garhw81 and Kumaon up to 11,000 feet, Falconer, Strachey & 

Winterbolhm No. 38, Dulhie, Mackinnon, etc., flowering in August. It extends westwards 
to Simla, Chamba and Kashmir, and eastwards to Bengal, and growe as 8 weed 
in the Calcutta Botanic Garden; i t  is also found in Burma and in Western and 
Southern India. 

PLATE 136. Habenaria marginata Cobbr. A plant,-of natural size. Fig. 1, side 
view of single flower; 2, front view of ditto with the sepals removed; 3, Iip seen 
from below; 4, side view of column with spur and ovary; 5, pollinis;-.all enlarged. 

15. HABENARIA DIPHYLLA Dalz. in  Hook. Journ. Bot. ii (1850), 262. 

Tubers small, elongate or globose. Leaves radical, usually 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 acuminab bra&; floral braet, 
much shorter than the slender curved ovaries. Flozuers dietant, spreading, w]lite, 
tinged with green. Sepals suhequai; dorsal erect, 5 mm. long, ovate, concave, acute; 
lateral pair deflexed, obliquely ovate, acuminate, 3-nerved. Petals linear, 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 a t  the  tip^, mid-segment shorter, deflexed; spur 8 mm. long, shorter 
than the ovary, inflated towards its acute apex. Anther broad, its cells distant, tubes 
very short; pollinia dimidiate-ovate, obliquely attached to caudicles, equal to them ill 
length; small, subglobose; slaminodes large, petaloid, sub-patent, with incurved 
tips. Stigmatic processes elongate, clavate, adnate to the mouth of the spur. Rostelluva 

obscure. Delz, & Gibe. Bomb. Fl. 268; Hook. f. F1. Br. Ind. vi, 151;  Krnzl. in 
Engl. Bat. Jahrb. xvi, 154; Orch. Gen. and Sp. i, 346. H. Jerdoniana, Wight Ic. 
3715. 8, Sutlcri Reichb. f. in Linnaa xxv, 229. Platanthertl canasensis Liudl. in 
pi. Hohen. No, 142. Liparis diphyllos Nimmo in Grah. Cat. Bomb. PI. 252. 

Dehra Dun, Mackinnon (Uuthie's NO. 25411); Garhwal, Falconer. Flon.ers during 

August. I t  is found also in Eastern Bengal and Chota Nagpur, and from the 

Konkan to Malabar. 
PJ,ATE 137. Habenaria diphylla Dalz. A plant,-of natural size. Fig. 1, single 

flower; 2 ,  ditto, with sepals, petals and portion of lip removed; 3, front view of 
column;-all erzlargcd. 



16. HABEXARIA A J T C E I ~ O N ~  Reichb. f. in Trtms. Linn. Soc. Ser. 2, Bot. iii, 
113. 

Tubers about 2 cm. long, rather narrow, often divided a t  the ends. Leaves two, 
near the base of the tall scape, subopposite, 4-6 cm. long and about as wide, sub- 
orbicular, with co rd~ te  slieathing bases, cuspidate at  the apex, not margined, thick, 
dark green nbovo rtud with pale-coloured blotches, uniformly paler beneath. Spike 5-8 
cm. long ; bracts of peduncle smnll, lanceolate, acuminate; $oral brncts shorter than the 
ovary, lanceolate, acuminate. flowers crowded, subsecund, erect, 8 mm. in diam., yellow- 
ish-green. Sepals and petuls about equal in length ; dorsal sepal erect, concave, 
ovate, obtuse, %nerved ; tllg lateral ones reflexed, obliquely lanceolate, acute. Petals 
erect, falcately ovate-lanceolate, !-nerved, auricled at  the base in front. Lip  a 
little longer than the sepals, 3-partite above the base ; segments filiform, the two 
lateral ones ~preading and recurved, narrower than the deflexed mid-segment. Spur 
variable in  length, but always much shorter than the ovary. Anther broad, cells 
nearly parallel; tubes vory short, incurved. Pollinia obovate, caudicles very short, 

emall. X l i g ~ ~ ~ n t i c  processes thick and prominent. Rosbcllum minute. 0uar.u fusi- 
form, curved. Hook, f. F1. Br. Ind. vi, 152; Uoiss. F1. Or. Suppl. 370; Krantdin 
in Engler's Bot. Jahrb. xvi, 154; Orch. Gen. and Sp. i, 345. H. brach~phylla Aitch. 
& Hemsl. in Journ. Linn. Soc. xix, 118 (not of Krantdin). 

Mussoorie range, between 6,000 and 7,000 feet, Backinnon [Duthie's Nos. 21752 
and 22991 ( b ) ] ;  Nag Tiba in Garhwjl, 9 to 10,000 feet, Buthie's collector No. 22991 ( a ) ;  
Kumaon, 9 to 10,000 feet, Dzctlbie; flowering during Ju ly  and August. This species 
extends westwards to Murree, Kashmir, the Kurram Valley, Afghanistan and Waziris- 
tan. , 

Var. Josephi Hook. f. F]. Br. Ind. vi, 152. Much smaller than 'the type. 
Leaves 2.5 to 3.5 cm. long, not cuspidate at  the apex. Spike few-flowered. Flowers 
greenish. King & Pantling in Ann. R. Bot. Gard. Calc. viii, 311, t. 408. 
B. Josephi, Reichb. f. i n  Trans. Linn. Soc. Ic. 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. Nepai in the Nampa Gadh up 
to 12,000 feet Duthie KO. 6002(a), extending eastwards to Sikkim up to eievations 
between 12 and 14,000 feet. 

PLATE 138. Habenaria Aitchisoni RcicRb. f, A plant,-of natural size. Fig. 1, front 
view of flower; 2, side V ~ G W  of ditto; 3, column, showing the anther, staminodes, rostel- 
lum and sti,matic processes ; 4, pollinia ;-all enlarged. 

17. ~ A B E N A R I A  STENANTHA Hook. f. F1. Br. Ind. vi, 153. 

Height of plant 3 to 6 dm., with no tuber, the roots thick and fleshy. Stem 
st,out, sheathed at  the base. Leaves three or more, 1 to 2.25 dm. long, the lower 
ones larger, obovate to oblong-lanceolate, acute or subacute; upper part o f  stem 
bearing lanceolate acuminate bracts 1 to 2 cm. long. S'ike 1.25 to 2-25 dm. 
long, laxly many-flowered. Flowers 1.6 to 2 cm. across, green ; flora2 bracl linenr- 
lanceolate, equalling or shnrter than t,he shortly stalked ovary. Sepals unequal, 
:j nerved ; the dorsal erect, concave, broadly ovate, blunt ; lateral pair smaller 
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reflexcd ovate-elliptic, subacute. Petals longer than the doreal sepal, erect, linear, 
blunt, l-nerved. Lip longer than the sepals, lanceolate, blunt, entire, 3-nerved ; spur 
spreading, slender, cylindric, longer than the slender beaklese ovary, dilated towards 
the apex and slightly curved. Anther-cell8 diverging a t  the base, tubes none ; pollink 
broadly elliptic-clavate, faintly grooved, the cauciicles rather short ; glands large, 
elongato, placed on either side of the entrance to the spur and reaching to the stigma. 
Stigmas conjoined into a srnall transversely oblong body situated on the upper margin of 
t h e  cntrance to  the spur. Capnulc 1 0  to 1 1  mm. long. King & Pantling in Ann. R., 
Bot. Gard. Calc. viii, 314, t. 412. 

Sosa forest in  E. Kumaon betweeu 9,000 and 10,000 feet, Duthis No. 3405. 
Flowers during Ju ly  nnd Auguet. Found also iu Sikkirn, and a t  CLumbi in Tibet. 

This species beara a oloso general resemblance to H, lalilabri8, but the column is quite 
different, the atigma being eingle and trsnsverae; the polliniar glands nro aLo very differently 
shaped. 

19. HABENARIA URCEOLATA Clarke i n  Journ. Linu. Soc. xxv. 73, t .  30. 

Whole plant 5 to  15 cm. high. Tubas narrow, elongate. Stcnr slonder, curved, 
with a single sheath at  the base. Leaf usually solitary, from below the middle of the 
~ t e m ,  5 to 10 cm. long, narrowly elliptic-oblong, obtuse or nubacute, tapering to the 
long narrow tubular sheath. Peduncle with several distant bracte, the lowermost ofteu 
leaflike. Raceme 1.6 to 5 cm. long, decurved, rather laxly flowered, secund. Ip/otowr 
8 mm. long, longer than the ovaries, narrowly campanulate, white; $oral 6ract longer thao 
the shortly stalked tumid ovary. Sepals erect, nearly equal, dorsal not connivent with 
the petals, elliptic, blunt, lateral pair oblong, subacute. Petale as long ae the sepals, free, 
falcately oblong, blunt, tapcring slightly to the base. h p  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 neck. Anther-cells elongate, approximate but not touching, 
parallel; pollinia ellipsoid, composed of large granules; glands about as long aa the short 
caudicles, acute a t  one end. Shsiinodes filiform, parallel to the anther-cells and 
exceeding them in length, thsir apices free. Siyntas conjoined, large, occupying the 
whole of the anterior surface of the column below the glands of the pollinia. Hook. f. 

F1. Br. Ind. vi, l65 ; King & Pantling in  Ann. R. not. Gard. Calc. viii, 31U, t. 
415. Diphylax z~rceolata Hook. f .  Ic. P1. 1865; Krnzl. Orch. Gen. and Sp. i, 599. 

n'orthern Kumaon in the district of Byins 11,000 to 12,000 feet. Dulhie No. 6003. 

Flowers during August. Found also in  Sikkim and on the frontiere of Nepal and 

Tibet. 

Height of plant 3 to 7.5 dm. Tubers oblong or sub-globose. Stem rather stout, 
leafy, ite base clotl~ed with a few shol.t loose sheaths, of which the upper ono is usually 
pub-foliaceous. Leaves 3.7 to 10 cm. long, the upper ones diminishing in siee, ovate or 
oblong-lanceolate, acute or acuminate, usually rather fleshy, the main nerves prominenf 
beneath. Spike 7.5 to  25 cm. long, many-flowered, rachis stout, Flowers rather crowded, 
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9 to 12.5 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, deflexod, obliquely ovate, obtuse. Petab erect, yellow, thick, 
obliquely triaugular from a broad base, their apices curving inwards and forruing a hood 
with the dorsal sepal, turning black when dried. Lip yellow, longer than the lshral 

eepals; anterior portion thick and strap-shapod, deflexed abruptly from the end of the 
wider channelled claw; Spur 111uch longer than the ovary, curving upwards, yellowish. 
green, Anther-cells distant, parallel ; polli~~ia obliquely pyriform, bipartite ; caudicles short, 
curved, each attached to a small bipartite gland. Stafninodes elongate.. Jtiymatic 
prrccssa oblong, nearly parallel, situated below the opening to the spur; rostellum 
triangular. H. latihbrk Hook. f. E'l. BC. Ind. vi, 133 ( in  part). Plalanthera 
a c u n l i ~ k  Lindl. in Wall. Cat. 7040; Gen. and Sp. Orch. 289. 

Throughout the Western Himalaya from Hazara to Kumaon a t  elevations between 
6,000 and 10,000 feet. It is the most abundant terrestrial orchid on the Simla and 
Mussoorie ranges, and is very often found in company with Sa~yn'um neplclenee on 
open hillsides. I t  commences to flower during July, but always a little later than 
H. Zutilabris. 

The upturned poaition of the spur in IT. Edge~oorthii may be explained by tlie faat that the 
flowers, when in bud, are deflexed, and the epura are then directed upwards. The flowers, as they 
begin to open, ourve up and beoome sub-ereot, but by this time the elongated spura have not 
sdoient space in the orowded raceme in whioh to alter their poaition. 

PLATE 139. Hahenaria Edgeworthii Hook. f. A plant,-ofnatur.al size. Fig. l, 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, pol1inia;-all enlarpd. 

20. E~ABENARIA LATILABRIR Hook. f. F1. Br. Ind. vi 153 (in part). 

Tubers fueiform. Stem 2 to 4.5 dm., with a few loose sheaths near the base, 
of which the upper ones are often sub~foliaceous. Leaucs scattered, three to five, 5 
to 10 cm. long, elliptic-oblong, acute or acuminate, tapering into the broad sheaths; 
bracts below the raceme about 2.5 cm. long, lanceolate, acuminate. Spike 7.5 to 13 
cm., laxly flowered. Flowevr 12 to 14 mm. long (from the base to the tip of the 
dorsal sepal,, the sepals dark green and the petal8 and lip yellowish-green; $oral 
broct lanceolate, acumiuate, those of the lower flowers louger 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, obliqoely ovate, obtuse. Pelals slightly longer than the lateral sepals, 
spreadiug, lanceolate or linear from a broad triangular base, gibbous on their outer 

near the baee. Lip rather longer than the petals, defle~ed from the apex of 

the short broad claw, sub-terete or linear-oblong with reflexed edges, tapering slightly 
t.0 the apex; spur about 15 mm. long, slender, curved but not upturned as in R. 
Edgeurorthti, cylindric or compressed and with the apex often bifid or trifid. Column 

short. Anther-cells parallel, distant, each with a rounded rugulose staminode on its 
outer eide near the base; tubes short, curved forwards; pollinio obliquely pyriform, 
alrnoijt bipartite, tapering into the short stout caudicles; glands smnll, elliptic. Stigmas 



two, oblong, blunt, separated by the entrance into the spur. Hook. f. in Ann. R. 
Uot. Gard. Calc. v, 66, t. 100 ; King Pantling in Arm. R. Bot. Gard. Cal c. viii, 
321, t. 423; Krnzl. Orch. Gen. and Sp. i, 442. Platanthra latilabria Lindl. Gen 
and Sp. Orch. 289. P. Orchidis Wall. Cat. 7039B. 

Not uncommon on the Western Himalaya from Dalbousie to Kumaon a t  elevations 
between 5,000 and 9,000 feet ;  specimens have, 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 i t  as plentiful as H. Edgeworthii, which extends as far weat as 
Hazara. H. lalilabris 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 eastwarde 
to Nepal, Sikkim and E. Tibet. 

In the living state this apeoies can be easily distinguished from H. Edgeworthii by the nearly 
uniform greenish tint of ita flowers, the spreading petals and by the shorter and much more slender 
spur, which is ueually not curved upwarda. 

PLATE 140. Habenaria latilabria Hook f. A plant,-of natural size. Fig. l, side view 
of single flower; 2, front view of dit(;o, with the lateral sepals removed; 3, aide viow of 
flower with the sepals and petals removed; 4, po1linia;--all enlarged. 

21. HABENARIA DENSA Wall. i n  Lindl. Gen. and Sp. 326. 

Tubcrs oblong. Stem stuut, 3 to  7.5 dm., with a few loose blunt sheaths at its baee, 
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. Flowers crowded, erect, 7 mm. across, green; floral brnct longer 
than the short curve? slender-beaked ovary, lanceolate, acuminate, the edges ciliolate. 
Sepals sub-equal, elliptic-oblong, obtuse, thick, ciliolate, 3-nerved ; dorsal erect, concave ; 
lateral pair narrower, reflexed. Petals nearly as long as the sepals, obliquely elliptic- 
oblong, obtuse, fleshy. Lip equalling the sepals, linear, obtuse, with a transverse callus 
a t  its base close to the column; spur half as long as the ovary, clavate, pendulous, 
compressed laterally. Colunan short, broad. Anther-cells distant, parallel, without tubes; 
pollinia broadly elliptic, caudicles short ; glands discoid, guarding the entrance to the spur. 
Stanainodrs large, each consisting of two united elongate processes, the upper pair ruguloae 
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 staminodes. Hook. 

f. FL Br. Ind. vi, 153 ; King & Pantling in  Ann. R. Bot. Gard. Cnlc. viii, 319, t. 
420;  Krnzl. in Engl. Bot. Jahrb. xvi, 216; Orch. Gen. and Sp. i 443 ; Collett FI. 
Siml. 504. Platantltera densa Lindl. in Wall. Cat. 7046. P. clav&era Lindl. Gen. and 
Sp. Orch. 289. 

Not uncommon on the Western Himaln.pa a t  elevations between 7,000 and 10,000 
fee t ;  DalLousie, Dr. Clark; Simla, Lady Dalhousie, Edgeworth, Gamble (No. 1390) etc.; 
GtlrhwB1, Falconer, Edgeworth, Royle, Mackinno~l, Dulhie Nos. 525, 24175, 22410, 22988; 
Kumaon at Knlinlundi 8,500, Stracfrey & Winterbottom; F. K~lmaon, Blinkworth, Dufhie 
hro. 3411, Duti~ic's Nos. 24066, 24067, 24070. Flowers during July and Aups t .  

I t  extends eastwarde to Nepal, Sikkirn and Bhutan. 



22. HABENARIA ARCUATA Hook. f. F]. Br. Ind. v;, 155. 

Stun very thick, leafy. Leaves 7.5 to 10 cm., oblong-lauceolate, subacute, witll 
ohemthing bases, upper lanceolate, or linear-lanceolate. Spike broad, many-flowered ; Jlloral 
bracts herbaceous, linear-lanceolate, the lower ones much longer than the slender curved 
ovaries. FZowc~.s large, white. Sepals 9 mm. long ; dorsal cucullate, beaked ; lateral pair 
larger, obloug, obtuse, 3-nerved, deflexed. Petals smoll, linep-r, l-nerved, membranous. L+ 
twice as long s s  the sepals, auricled a t  the base, pubernlou~, margins reflaxed. Spur 5 
to 6.3 cm. long, ircurved, acute. Anther large, broad, cells divergent, tubes erect ; pol/inia 
with short stout c~udicles ; glands very large, ovate ; rostcllum broad, flat, acute. PZatanthcra 
nrcuata Lindl. Gen. and Sp. Orch. 289; Rmzl. Orch. Gen. and Sp. i, 633. 

Mussoorie, Royle; Naini Tal, Colonel Davidson. The single specimen in the Bew 
Herbarium representing thie species is the Naini Tal  one, and this was gathered in the 
month of June. 

23. HABENARIA VIRIDIS R. Br. in Ait. Hort. Kew. ad. 2, v, 132. 

Tubers ovoid, often lobed. Stem 7.5 to 10 cm. high. Leases usually three or four 
narrowly oblong, acute or obtuse, smaller upwards, many-nerved. Elowers 9 to 13 mm. 
long. Spike lax; bracts green, exceeding the ovaries, oblong-lanceolate, ucuminatc. 
Sepals and petals green striped with dark red. Sepals sub-connivent, ovate-oblong, 
concave, obtuse and cucullate at  their apices. Dorsal ?-nerved, the lateral pair obliquely 
ovate. PetaL erect, linear-oblong, equalling the dorsal sepal. L+ linear-oblong, pale 
brown, widening towards the tridentate apex, the central tooth often very small ; g u r  very 
short, obtuse. Anther with an emerginate apex, the cells diverging; pollink broadly 
ellipsoid, composed of large grains; caudicles short, attached to minute glands, each of 
which is concealed in a pouch for~nod by the rostellum, as in the genus Orchis. Syme 
in Engl. Bot. ( ed .  3 ), is 105, t. 1462; Hook. f. Student's F1. Brit. Islands 376. 
Peristylws viridis Lindl. Syn.,Brit. FI., ed. 2, 261; Gen. nnd Sp. Orch. 299; Rolfe in 
Tourn. Linn. Soc. xxxvi (1903), 54. Satyrium viride Linn. Sp. P1. 944. Orchis viridis 
2rantz Stirp. Austr., ed. 2, 491. Gymnadenia viridis A. Rich. in U m .  Mus. Par. iv 57. 

Plalanthera viridis Lindl. Syn. Brit. Fl., ed. i, 261; Reichb. F1. Germ. xiii, 129, t. 434, 
Hinaantogloosu~n viride Reichb. F1. Qerm. Excurs. 120. Cudoglossunt viride Hartm. Handb 
Skand. Fl., ed. 1, 329. 

This interesting addition to the flora of British India was discovered in July 1901 
at  Nai Guud near the Iiamri Pass in N. Kashmir, by Inayat I ihin,  formerly Head 
Plant collector to the Botanical Department of N. India, No. 25387. I t  was previously 
known from Northern Europe (including Britain), Siberia, Dahuria,  chin^^ and 
K .  America. 

PLATE 141. Habenaria viridis R. BY. A plnnt,-of natural size. Fig. I, side view 
of single flower; 2, dorsal sepal; 3, front view of flower, with the sepals removed; 4, 
aide view of ditto, with sepals and petals removed ; 5, p~l1inia;--all enlarged. 

24. RATENAEIA FA-LAX King & Pantling in Ann. R. Bot. Gard. Calc. viii,, 325, 
t. 428. 
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Whole plant 1 to 3 dm. high. Tubers small. Stem with two tublnr hull~nt sl~eathe et  
the base. Leaf solitary, 3.5 to 15 cm. long, nnrrowly elliptic or lanccolatc, acute or 
acuminate, tapering slightly to the short sheath. Peduncle long, nith a single linear. 
lanceolate ac~iminate bract. rSpike 3.5 to 10 cm. long, laxly or densely flowered; 
j o r a l  bract equalling or shorter than the slightly decurved ovary. Flowera small, green 
Sepals about equal, oblong or ovate-lanceolate, the dorsal connivent with the petals to 
form a hood; lateral pair erect, not connivent. Petals  ovate-oblong, obtuse, veriable as 
to size. L+ not much longer tban the sepals, flat, rather fleshy, hastately 3-lobed frool 
about the middle; side lobes oblong, obtuse, divergiug; apical lobe longer than the side 
lobes, oblong, obtuse, deflexed; spur saccste, much shorter than the sepals, 2-ribbed 
inside. Colunan rather long. Anther-cells nearly parallel, but diverging at the bade, 
without tubes. Polliniu obovoid or clavate; caudicles short, tapering to the small cordate 
glands. Staminodcs small, globular, attached about half-way up on tlie outer sides of the 
anther-cells. Stiglnas two, transversely oblong, touching by their ends and forming a 
band below the anther-cells. flertniniun /aicl/ax Lindl. in Wall. Cat. 7412 ; Hook. f. Ic. 
P1. 2196; F1. Dr. Ind. vi, 129. Peristylus fallaz Lindl. Gan. and Sp. Orch. 298; Kmzl. 
Orch. Gen. and Sp. i, 512. 

Near BIussoorie 6,000 to 7,000 feet, Duthie No. 21770; Ndg Tiba in Garhwbl 8,000 
to 9,000 feet, ~liackinzon,  Dz~thie  Kos. 21769, 22987; Gori Valley in Kumaon, Dulhie's 
collector No. 24058. Flowers duriug July and August. 

25. HABENARIA ELISABETHE, Duthie in Journ. As. Soc. Beng. Ixxi, part 11, 44. 

Height of plant 2 to 4.5 dm., glabrous. Tubers 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  bretldth, 
lanceolate, acuminate or the lowest one often obtuse, amplexicaul a t  the base, rnidrib 
prominent beneath. Spike long, slender, many-flowered. Flowers small, sessile, rather 
crowded, deflexed, green ; $oral bract lanceolate. acuminate, about half as long the 
curved beaked ovary. Sepals and petals erect, connivent; dorsal ovste, concave; the 
lateral pair obliquely ovate, obtuse. Petals  a little longer than the sepals, obliquely 
ovate, obtuse. Lip longer thau the sepals, 3-lobed to the middle, fleshy, the basal 
portion trough-shaped; lateral lobes linear, spreading, their margin8 gibbous a t  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; poll inh obovate, curved, 
attached by a short caudicle to an oval gland. Stzjmalic processes clavate. Slaminodes 

rather large. Cybele Falc. in  Lindl. in  Veg. Kingd. 193c. C.  alpina Falc. MSS. 

Simln Hills between 9,000 and 10,000 feet, Edgeworth, Lady  E. Babingfon-smith; 
Mussoorie Hills from 6,000 to 9,000 feet, Edgeroorth, Mackinnon, Dulhie Nos. 21766, 
23990; Juruna Valley in Garhwal, Duthie No. 524; Pharkia at  11,000 feet, Egqeworth; 
Naini Ta l  a t  7,000 feet, Strachcy & Wit~terbotlorn No. 32, Colonel Davidson; Ralam 
Valley a t  12,000 feet, Sfrachey & Winterbollorn (named Herminiurn fallaz). Flowers 
in August. I t  has been found also on the Eastern Himalaya at  Chumbi, and in 
K. Tibet. 

Thin speoios is very similar at first eight to S. ffnflnr, with which it has often been ~nfounderl. 
'rho leaves, however, are never solitary, the flowers are smaller, more crowded and they are deflexed; 



the ehapo of the lip nleo in very different. I have named thia plant after Lady Elieabeth Bsbington 
Gmith, who kindly eeot me epeoimena from near Simla in 1898. 

PLATE 112. Habanaria Elisabetbs Dollhie. A plant,-of natural size. Fig. 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, pol1inia;-all enlarged. 

26. HABENARIA LAWII Hook. f .  F1. Br. Ind. vi, 162. 

Tubers ellipsoid or globose. Stem 1.5 to 2'5 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 7.5 cm. 
long, slender, narrow. Flowers very small, spreading, white; $oral bract ovate-lanceolate 
acuminate, longer than the ovary, membranous. Sepals and pet,nls sub-equal, connivent, 
obtuse. l l o r~a l  s ~ a l  elliptic, the lateral sub-falcately linear-oblong. Petals fleshy. L+ 
as long as the sepals, broadly and obtusely Mid., its claw concave, and with a short 

ridge a t  its base ; spur small, globose. Anther-cells parallel, tubes none; pollink 
obovate, the caudicles as long as the pollinia and attached to minute globular glands. 
Stami,nod$s large, petaloid, green tipped with white. Ouary slender, 6 mm. long, curved 
forward at  the apex. Peristylus Lawii Wight Ic. 1695; Dalz. & Gibs. Bomb. F], 270; 
Krnzl. Orch. Gen. and Sp. 510. 

Dehra-Dun, Mackinnon and Duthie's collectore Nos. 2 1767, 22727, 23 10 1 ; 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 ChBnda district of the Celltral 
Provinces, extending southwards to the Konkan and Mysore. 

PLATE 143. Habenaria Lawii Hook f. A plant,-oj natural sizg. 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. HABENARIB GOODYEBOIDEY Don. Prod. F1. Nep. 25. 

Height of plant 3 to 6 dm. Tubers 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 
narrowed 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. 
a t  the mouth, deflexed by reason of the curved apex of the ovary, white, sweet- 
scented; $oral Iract narrowly lanceolate, acuminate, about as long as the slender 
ovary. Sepals unequal, tinged with brown, the dorsal broadly ovate-lanceolate, concave, 
comliving with the petals and forming a hood; lateral pair oblong, involute, apicu- 
late. Petals as long as the sepals, trapeziform, blunt. Lip longer than the petals, 
broadly triangular in 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; q u r  nearly globular, 
much sllertcr than the ecpals. Column short and broad. Anther-cells parallel but not 
contiguous, without tubes; pollinia pyriform, caudicles very short, tlie glands small 
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and obovoid. Stonainodcs large, oblong, ~preading outwardn a t  right anglcs to the 
anther. Stigmas two, large, lying beneath and parallel to the &arninodes, spreading. 
Hook. f.  F1. Br. Iud. vi, 161 (in part);  King & Pantling in Ann. R. Bot. Gard. 
Calc. viii, 326, t. 490; Collett El. Siul .  5OS. D. ornilltoides Wall. MSS., Periotylus 
yrctndis Blume Bijdr. 405. Iierminiz~nz yoodyeroides Lindl. in Wall. Cat. 70668 (in part). 

Below Deoban in Jaunsar at  7,600 feet, Osnrasbn; Dehra Dun, Mackinnon; 
IkIussooric rauge up to 6,000 feet, Mackinnon, Dutl~ie Nos. 2315, 21756; Bok Rill in 
Garhwal, Dz~thie's collector No. 24169; near Almora in Kumaon at  4,000 feet, Strachey 
& IVinierbotlom No. 33, Dictltie's collector Nos. 24059, 24065. Flowers during 
July and August. It extends eastwards to Nepal, Parasnath in Bengal, Sikkim, Asaam, 
the Iihasia Hills and Manipur. 

Var. ufinis Lindl. Gen. and Sp. Orch., 300. biuch smaller in all its parts 
than the type; the lip is rather longer, gibbous at  the base, and with broader side 
lobes. King & Pantling i n  Ann. R. Bot. Gard. Calc. viii, 327, t .  430 Gs. IT. 
afinis Don. Prod. 25. 61. yoodysvoides in Hook. f. F1. Br. Ind. (in part). U. soccu- 
nta Wall. MSS. Pcristylzu goodyevoidcs Lindl. Gen. nnd Sp. Orch. 299; Royle 111. Iiim. 
Bot. t. 87, fig. 2 ;  Rolfc in  Journ. Linn. Soc. xxxvi, 51 (in part). 

In  the Chamba State, Punjab Himalaya at  4,000 feet, Lace No. 1814; blussoorie 
rauge colnlnou belwecn 6,000 and 7,000 fcet, Mackinn911, Duthie Nos. 17826, 21757, 
22729 ; Garllwzil, Boyle, L71lg ; British Garbwil a t  Lansdowne between 4,000 and 
5,000 feet, l iolerfs.  Flowers durillq August. It extends eastwards to Nepal, Sikkim, 
and to the Iihasia and Naga. Hills. 

28. HABENARIA c o ~ s r n r m ~  Wall. cx IIook. f .  FI. Br. Ind. vi,  161, 

Tz~bcrs oblong, hairy. S t e ~ ~ t  stout, 5 to 7'5 dm. high, clothed at  tile base with 
wide bluut sl~eatlw. Lectves fivc or six, a t  the upper portion of tlle sten,, ulorc or less 
whorled, 7.5 to 17'5 CIU. long, ovate-elliptic, acute or ac~u~linate, much nnrrowcd 
towards t l ~ c  long sheaths; bracts 011 upper part of stem linear-lauceolnte, ncumhate. 
Spike broadly cyliudiic, 2 to 4 dul. long, many- and densely-flowered. F1ozoet.s sprcnd- 
iug, ml~ite, sweet-scented, 1'9 to 2.3 cm. across; floral braet erect, lanceolate, acu- 
n l ina t~ ,  about as long as the erect ovary. Sepals about equal, oblong, obtuse, ciliolate- 
the dorsnl conduplicetc ; the lateral pair spreading, their margins involute. Petals 
larger than the sepals, obliquely ovate-lanceolate, bluntly acorninate, somewhat gibbous 
on the lower side, spreading upwards in  front of the dorsal sepal, but not conniving 

wit11 it  to form a I~ood. Lip as long as thc petals, oblong, 3-lobed to about the 
~lliddlc ; lateral lobes linear, acuminate, somcwllnt diverging at their apices ; midlobe 
sllorter, oblong, tapering to a blunt point. Colzint,~ very sllort and broad. Agather-cells 

close together but not contiguons, mitllout tubes; poll i~~iu obovoid; the caudicles 
short, tnperillg to tllc oblong-elliptic gland. Stun~inocZcs oblong, obtuse. SlGnaas t.wo, 
obovate-oblong, spreading. Icing & Pantling in  Ann. R. Bot. Gard. Calc. viii, 
325, t. 429. Plalonthera col~stt.icta Lindl. in. IYall. Cnt. 7043. Dab. good~lerozdcs Lindl. 

in Wall. Cat. 7066B. (not of Don). Elernrirziuv~ constrictunt Lindl. in Bot. Reg. under 

1449. Pevietylus corstrictrts Lindl. Gen. and Sp. Orch. 300; Kmzl. Oreh. Geu. and 
Sp. 1, 508. O~sclris leucc!nfha Herb. Ham. 
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broadly conical from a contracted baee, its apex blunt,. Column long. Anlhercelle 
contiguous ; pollinia oblong-obovoid ; caudiulee short, stout ; glande large, lsn- 

ceolate, acuminate, united for I~alf  their length by their inner edgee. Staminodee ob lon~,  
ruguloee. Info.lile atr'gr~~a large, erect, 2-lobod, each lobe fnlcately oblanceolate and 
covering t,he base of the anther. Fertile ssligmas united, transvoruely oblong, for,nins: 
a horizontal band below the infertile ono. Hook f. Fl. Br. Ind. vi, 165 ; King & 
Pantling in Ann. R. Bot. Gard. Calc., viii, 330, t .  433. Perbtylua aecundiflorus Krnzl. 
Orch. Gen. and Sp. i, 518. 

I n  a forest near Sosa in Eastern Kumaon bet,weell 9,000 and 10,000 feet, Duthie 
No. 3421. Flowers in Soptembor. It has been collected also in Sikkim, Bhutan and 
in E. Tibet. 

This species bears a striking resemblance to B. swceolaln; moreover, in both of them, the 
stigmas ere united and the infloresoenoe is seound. In 8. secund(flora the sepals and petale are 
oonnivent, and together form a hood over the blunt column; the lip is 3-lobed, nnd the polliniar 
glands are united. This cohesion of the glands oocurs also in H. i . ~ l a ~ ~ / a g i n c n ;  but, as has boen 
pointed out under that species, they ultimately separate. 

31. HABENARIA GRIFFITEIII Hook. f. F1. Br. Ind. vi, l97 ; I c  1'1. 2322. 

Tubers small, oblong. Stem 1.5 to 3 dm. high, slender, straight or flexuous, few- 
leaved. Leaves 2.5 to 6 cm. long, elliptic or linear-oblong, acute or obtuse, nlcrn- 
branous, the lower subpetioled. S l ~ i k e  s c c u ~ ~ d ,  2.5 to G cm long, densely flowered. 
nowers very small, white, doflexed; j'oral bracl, ovate-lanceolate, variable in length. 
Sepals and petals mm. long, spreading at their tips. Dorsal sepal ovate-lanceolate, 
obtuse, the lateral pair obliquely liuear-oblong. Petals linear-lanceolate. L+ 4 mnt. long, 
oblong, 3-fid. a t  the apex; side lobes divnricate, obtuse; midlobe longer and broader; 
q u r  very short, and slightly curved oat\vnrda. duthrr broad, rounded or retuse at  
the apex, cells diverging a t  the base; pollinia obovate, the caudicles short and vory 
slender, glands minute. Slaminodcs two, fil~fotm, ueually longer than the anther, attached 
to the basc and back of each cell. Rostellum forked, its brariclles diverging beneath 
the artther-cells. Capsule 8 mm. long, oval, shortly stalked, the ribs thick. E. dccrpiens 
Hook. f .  F1. Er. Illd. vi, 165 (not of \Vight). Dbhylaz Grzfllhii ICinzl. Orcb. Grn. 
and Sp. i, 599. Berminzzcuz Griff. Notul. iii, 270; Ic. PI. As. t. 285, fig. 1. 

Bundai in the Chitral di trict a t  4,000 feet, Darviss (Duthie's Nos. 1667, 16GS) 
Jhelaul Valley in Kt~sllmir between 5,000 and 6,060 feet, Duthie No. 10926; Lahul 
betweell 4,000 and 5,000 feet, 2'. Thonason; below Simla at  3,000 feet, Edgctuorth; 
Tut\va G6dh in Jaunsar between 3,000 and 4,000 feet, Gbudozv ; Asno iu T. Garhwal, 

Ganrblc No. 25490 (under Goodye~.~); Jlussoorie range G to 7,000 feet, King (under 
Zeuxine), lllackinrma (Duthie's Nos. 83733, 24170).  flower^ from JIarch to AIay. 

This remarknble sleoies was found originally by Qriffith in Afghanistm (Kew Dist~ih. 
No. 5326). It was collected many years afterwards by Dr. Aitchison in the Kurram Vulley this 
number 322). The dithoully in determiuing tts floral structure from herbnrium speciluens was the 

cause of this species having been referred at different times to no fewer than eight genera. It  
tears a strong outward resemblance to Syira~rlhes, under mhioh genus Grifith's speoimens mere pro- 
viaionally placed. In  Gleadow's sproimens, collected in Jaunsnr, the staminodes are not longer than 

the anther, and the bra~ohes of the rostellurn, instead of spreading laterally, ere directed forwards; 
also they are flat with wide bnses and incurred at their apices. 

ANS. ROY. BOT. GARD., CALC., VOL. IX. 
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PLATE 145. 
view of flower; 
stamina-les and 
ealarged. 

Habenaria Griffitllii Book. f. A plniit,-of nalural size. Fig. 1, side 
2, lip; 3, front view of column, showing the anther, the two filiform 

the forked rostellum; P, column, seen from behind; .j, p~l l in ia ; -~l l  

42. Berminium Linn. 

Erect torcstrial tuberous-rooted herbs of small size. Leaves so1ital.y or few, caulhe 
or radical, sheatliing at, the base. Flozuers in spikes, green or green and white. Sepals 
subequal, free, or the dorsal conniviug with the petals to form a hood, the lateral 
pair spreading, sonletimes fleshy, always entire. Lip adnate to the face of the column, 
as long ns or longer than the sepals, often fleshy, broad or narrow, entire or 3- or 
5-fid., the base concave or very shortly saccate, the upper surface sometimes with calli 
Dr pits near the base. Colum~a very short; adhet--cells adnate to its face, parallel or 
slightly divergent below ; pollinia two, the caudicles usually short or soinetimes absent ; 
the glands small and orbicular or elliptic, or large hollow and horn-like. Stu~~ti~zodes two, 
rugulose, attached outside the anther-cells. Slljrnas 2, distant or conjoined. Species 
about 14, i n  the tenlperate and alpine rcgions of Europe and Asia. 

Lip 3-lobed. 
Petals subconnivent with the dorsal sepal, flowers green. 

Spike short, leaves broadly lanoeolate . . . . . . 1. H .  Bo~tcrrcl~is. 
Spike long and narrow, leaves linear-lanceolate . . . 2 .  H. aa,~y~lstifoli i~,n. 

Sepals and petals spreading. 
Petals and lip white, the lip obscurely sscoste . . 3 .  E. i V a c k b o ~ ~ o ~ ~ i .  
Flowers altogether green, lip distinctly saccate . . 4. E. c o ~ ~ y e s t c ~ ~ n .  

Lip entire. 
Leaves two or three . . . . . . . . . . . . . . 5. If. Dull~ici. 
Leaf solitary. 

Leaf short, oblong-lanceolate, petals peen,  subrotund 6. E. ptrgio~lifbvae. 
Leaf linear-lanceolate, petals yellow, linear . . . . . 7 .  H.  qrnalitteu~a,~. 

1. H E R ~ ~ I N I U ~ ~ I  bio~onc~rs ,  R. Hr. in Ait. Hort. I<em. cd. 2, v, 191. 

Plant 7.5 to l 5  cm. high. Tuhers globose or ellipsoid. Stem with ooe or two 
sheaths at the base, the upper one often leaflike. Leaves two or three, near the base 

of the stem, 2.5 to 10 cm. long, oblong-lanceolate, acute, shining. Peduneb bearing oue 

or two lauceolnte acuminate bmcts. Spike 2.5 to 5 cm. long, densely flowered, 
cylindrical or sub-secund. Flowers decurved, P mm. in  diarn., yellowish-green, musk- 
scented; jloral braet 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. L+ as long as the 
petals, 3-fid., concave at  the base, lobes Itarrow, obtuse, the middle one the longest. 
Anther-cells diverging above ; pollinia globc,se, caudicles very short and slender, glal~ds 
concave. Staminodes sub-globosc, rugulose. Rostelluna 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. F1. Germ. xiii, t. 415; Soiss. F1. Or. v, 82; Hook. f. 
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F]. Br. Ind. vi, 128; Krnzl. Orcl]. Gen. and Sp. i, 531; Rolfe in  Journ. Linn. Soc. 
xxxvi (1903), 61. Ophrys Monorchti Linn. Sp. 1'1. 947. 

Throughout the Western Himalaya a t  elevations between 9,000 and 14,000 feet, 
Hazara, Dlrthie's collector Noe. 2131 6, 23170 ; Baltistan, T. Thornaon, Duthie No. 12010 ; 
Kashmir, C. B. Clarke Nos. :j0737, 31509 ; Lahul, Jaeschke ; Pangi, Duthiels C O ~ ~ C C ~ ~ ~  

No. 23391; Hattu near Sirnla, 1'. !lTl~nrnson; Gangotri Valely, Duthie No. 516; Kumaon 
Sirachey & Wi?~terbottonz No. 34, Duthie Nos. 3415, 6009, DutLicls collector No. 2410e 
Flowers during July and August. It is found also in Sikkim and in China, and is 
widely diffused in N. Asia and Europe. 

PLATE 146. Herminium RIonnrchie h!. Br. A plallt,-of natural size. Fig. 1, side 
view of flower; 2, ditto, with the sepals removed; 3, column, with lip attached; 4, 
pollinia ;-all enlarged. 

Tubers small, oblong or ellipsoid. Stem tall, 2'5 to 7.5 dm., clothed at  the base 
with acute tubular sheaths. Leaves usually three, up to 2.5 dm. long, linear, acuminate, 
with long sheaths. Spike G to 25 on). long, narrow, cylindric, many-flcmered. Flol/,er$ 
crowded, very small, green; Jorul 6ract linear-lanceolate, acuminate, fihorter than or 
equalling the ovary. Sepals eub-equal, oblong, obtuse, the dorsal one connivent with the 
petals to form n hood; lateral pair spreading. Petals linear, as long as the sepals. Lk, 
much longer than the sepals, deflexed from the base, auricled on its lower half and with 
a small concavity a t  the base, apical portion 3-fid; midlobe much shorter than the 
slender curved filifornl side lobcs. Anther-cells pnrallel, contiguous; pollinia p y l i f o ~ n ~ ,  
with truncate bases, caudicles very short and slender; glands minute, diecoid. Starni- 
nodes large. St@nzas two, transversely oblong, lying close together below the anther- 
cells. King & Palltling in Ann. R. Bot. Gard. Calc. viii, 332, t. 434; Collett F1. 
Siml. 499, t. 163 ; Krnzl. Orch. Gen. and Sp. i, 533; ltolfe in Journ. Idinn. Soc. xxxvi 
(1903), 50. Accras ungustifolia Lindl. in Wall. Cat. 7061 ; Gen. and Sp. Orch. 282; 
Bat. Reg. under t. 1525 ; in Journ. Liun. Soc. iii, 43; Royle 111. Bot. Him. t. 8 7 ;  
Wight lc. 1691. H. longicruris, IVright in illem. Amer. Bcad. Ser. 2, vi, 141. 111ria6e 
Pale. in Lindl. Vcg. Kingd. 1 8 3 ~  (name only). 

Abundant throughout the Westeru Himalaya from Kashmir to Kumaon a t  elevations 
between 4,000 and 10,000 feet, floweriug during July and August. I t  extends eastwards 
to  Nepal, Sikkiu~, Bhutan, the Rhasia and Napa Hills, also in Tenasserim, China, Japan, 
Java and Timor. 

~ . ~ H E R I I ~ N I U B I  ~IACKINNONI Duthie iu Journ. As. Soc. Beng. lxsi (1902), pert 
2, 44. 

Whole plant up to 2-5 dm. Tzr6et.s narrowly oblong. Lower po14ion of the stem 

clothed with a few close-fitting tubular subacute sheatbs. 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 cm. long, many-flowered. 



Flowers rpreading, crowded, about 10 mm. across, floral brnct 5 mm. long, broadly 
lanceolate, aouminate, a little shorter than the ovary. Sepals sub-erect, ovate-oblong, 
ocutc, green. Petals and lip white, sligl~tly tinged with green. Pclalr as long as 
the sepals, liuear-lanceolute, divergent. L& longer than the petals, trifid, deflexed 
from near its base, the margins reflexed; lower portion very thick and with a small 
concavity a t  the base ; midlobe lanceolate, obtuse, nearly as long as tho curved 
filiforrn side lobes. Anthc7-cells parallel, p~,llz~rin obovate-ellipsoid, caudicles very short 
glands discoid, reddish-brown, seated on the diverging nrma of the branched rostellu~n. 
~tunriandis large, spreading. Sti9i?nr 2, lying beneath the rostelluru, obovate, ob)iquely 
couverging downwards and towards the concavity of the lip. Ovary about G mm. loug 
ovate-oblong, beaked. H. lrrz$ortm Lindl. in Herb. 

Near Dlussoorie a t  an elevation of about 6,500 feet, found growing on oak 
trees, but very rare, Mackinlaon (Duthie's Nos. 22993, 23421). Flowers in August. 
Discovered previously by  Sir Joseph Hooker at Senchtil in Sikliim a t  ail elevetioll 
of 7,000 feet (No. 279). 

A very distacf species, ita nenrest Indian ally being U-. angust~oolium, which it rather cioseiy 
resembles when dried; in faot, it was amongst the speoime~s of the latter at Kern that a single 
specimen of Huoker's Senohal plaut was detected. ln Lindley's Orohid herbarium are two other 
speoimens fi,om tbe same gathering. In the Kew collection of drawings there is a coloured one oE 
tbis Senchal plant reoeived from the Calcutta gardens in  1876. I t  agrees in all essential partioulara 
with the plate here given of E. Bockinttoni. I t  is smaller and altogether a more delioate plant 
than E. ar~gustifvliuttz, with feiver shorter and broader leaves; the flowering spike also is shorter and 
broader, the petals and lip are wh~te, and the midlobe is much longer. The shape of the ovary 
is also very dderant. 

PLATR 149. Herminiurn Mackinnoni DutLie. A pl;lnt,-of naiurnl size. Fig. 1, front 
view of flower, wit11 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. HERMINIUM CONGESTUM Lindl, in Wall. Cat. No. 7068. 

Plant 1 to 2 dm. high. Tzrbc~ s ~ l . ~ l o b o s e ,  hairy. Lower portion of stem clothed 
with one or two short wide sheaths. Lraves two or three, near the base of the stem, 
3.7 to 10 cm. long, ~larrowly oblong-elliptic or obltmceolate, sub-acute or obtuse. 
E'eduncle stout, naked, or with a siagle lir~ear or leaf-like bract. Spike rather narrow, 
5 to 10 cm. long, many- aud deneely-flowered. FZuwers green, minute, decurvsd; 

,floral bract ovate, acute, much shorter than the beaked ovary. Sepals sub-equal, obtuse, 
the dorsal broadly ovate; lateral pair narrower, slightly apreading, oblong and acnte. 
Pctab a little longer than the sepals, obliquely la~~ceolate, acute. +ip longer than 
the sepals, fleshy, trinngularly ovate-lnnceoltite, obtuse; side lcbes very narrow, cronu- 
late, npical lobe entire; upper surface with two emall calli a t  the basc; spur eaccate. 
sub-globose. Anther-cells diverging towards the base; pollitzin sub.globose, caudic!es 
very short, attached obliquely to the horn-like glands. Stanainodes elongate, tapering 

a t  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. Hot. Gard. Calc. 



viii, 335, t .  440; Icrnzl. Orch. Cfcn. and sp. i, 930. 11. u~mbscicccnse Reichb. 

f. Ic. Fl. Gcrrn. xiii, 107, t. 417. D. Schischrnarcflfzna Chami~s. in L i n n . ~  iii, 20. 
Platanthera Schischmarefiana Lindl. Gen. and Sp. Orch. 280. A'eotlia n~acroph~lla Don. 
l'rod. 27. SpQ.antbes nznc~ophylla and uizu2aschcei~sis Spreng. Syst. iii. 708. 

Tishung l'ass in tlle Astor Llistrict of Ualtistnn, J. E. Wit~twbottom No. 742, 
Kalarn Valley in Rumaon between 8,000 and 9,000 feet, Dttthie's collrctor No. 24103. 
Flowers during Ju ly  and August. I t  extends enstwardn to Ncpal and Sikkim, and in 
foulld also in  the Aleutian Islands. 

5 .  HERMINIUBI DUTBIEI Hook. f. Ic. PI. 2199A; FI. h. Ind. vi, 130. 

Whole plant 1 to 2.5 dm. Tubcrx ellipsoid. Lower portion of stem bcaring a single 
very loose s l~ea t l~ .  Lcoces two or tliree, from below thc middlo of the stcni, 5 to 12.5 
cm. long, linear or oblanceolate, acun~inate. Scr~pe ovcrtopping thc lraves, rather stont 
curved, naked. $Spike 5 to 10 cm., sub-sccund, many-flowered. Fhzucrs deflescd, psie 
green, 4 mm. in diam.; floral bract much sl~orter tlian the c ~ ~ r v e d  and beaked ovary 
&pals obtuse, dorsal broadly oblong, the latcral pair s ~ n a l l ~ r  sub-falcate. PctaIs ovate 
to  ovate-lanceolate, ucute or acuminate, fleshy. Lip as long as the sepals, triangular or 
orbicular-ovate, entire, obtuse or sub-acute, with a small globose saccate spur a t  the base. 
Upper surface \vith two small elliptic cm!li near the blsc. Ailtlvr oblong, the ccl~s 
parallel; pollinia sub-globose, caudicles short, elender, inserted within the conical trun. 

horn-like glands. Strtnzinodes large, spreadi~~g. Styrnazic processes large, clavate; 
r.ostellunz erect, subulate. Krnzl. Orch. Gen. and Sp. i, 535. 

Western E m a l a y a  8,000 to 12,000 feet, T. Y'lwmson; Laka, ~ ~ c w o r t h ;  GarhwBI, 
King; Badrinath, Herb. Saharanpur; Kuari Pars in British Garhwdl 11,000 to 12.000 
feet, Dutkic KO. 4424 ; Ralam Valley i l l  Kumaon 8,000 to 9,000 feet, Duthie No. 3413; 
Khli Valley above Budhi 10,000 to 11,000 feet, Uzcthie No. 6001, 24104; Gori Valley, 
Di'tlhic's collector No. 21105. Flowere during August aud September. 

PLATE 147. Herlnillium Duthiei Hook. J A plant,-of natural size. Fig. 1, side view 
of flower; 2, ditto, with the sepals removed; 3, column, with lip ~ t t a c h e d ;  4, flowers, 
seen from above and with the sepals removed; 5, pollinia;--all enlarged. 

6. 13mbr1~1ubl PUGI~NIFORME Lindl. MSS. ex. Hook. f. FI. Br. Ind. vi, 130. 

Height of whole plant 5 to 17.5 cm. Tuber small, globose. Stem with one or two 

looso sheaths a t  the baso. Leaf solitary, sub-radical, shorter than the ecape, 2 to  6 cm. 

long, oblong to linear-lanceolate, rounded or sub-acute a t  the apex. Scape naked, firm 

and ruther stout towards the base. ~Ypikc 1 to 5 cm. long, laxly flomered. Tbaers 
~ninute, fcw, sub-erect, green; $oral bract sub-orbicular, much ~hor te r  than the ovary. 
L)orsal sepal orbicular, forming with the petale a hood over the colullln; l ~ t e r a l  pair very 
broad, obtuse. Petals smaller. concave, the edges crenulate. L+ as long as the lateral 
sepals, fleshy, base dilated and v i th  two deep oval pits, anterior portion dagger-shaped. 
llnthet-cclls divergent towards their bases, the tubes spreading, pollinia o b l i q ~ l e l ~  elliptic, 
caudicles obscure, glands elliptic. Slamfi~odes oblong, otbtuse. Stigmas united. King di 
pantling in An],. E. Bot. Gard. Calc. viii, 333, t .  4.77; Krnzl. Orch. Gen. and 

Sp. i, 634. 



Above Gulmarg in Kashmir a t  about 12,000 feet., Aitchison; QarhwAl, on the uorth- 
ern slopes of Srikiata in the Btigllirathi Valley a t  elevations between 14,000 and 15,0(~-~ 
feet, Dtrthic No. 517. Flowers in August. Found also in Sikkim. 

7. Hmnri~iua~ GRAB!lNEUAI Lindl. in Wall. Cat. 7413. 

Heigllt of plant 5 to  20 cm. Tz'tlbers unequal, oblong or sub-globose. Ste9)z with a 
single loose shontll a t  its base. A a f  solitary, linear or narrowly oblanceolate, acute, 
very variable in lellgth, but shorter thau the inflorescence. Scnpe naked, slender but firm. 
Sz)ikc ;j to 9 cm. long, laxly many-flowered ; the rachis striated and somewhat hispid. 
fiwc1.8 minute, secund, yellowish-green ; floral hracl about 5 mm. long, equalling or 
shorter than the curved beaked ovary, subulate from a broad clasping base, entire or 
occasionally inore or less tri6d. Dovsal sepal oblong or broadly ovate ; the lateral pair 
ovate, obtuse, spreading. Petals 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. Ant/ter-cells 
parallel; polll~lia sub-globose, white tinged with lilac, caudicles very short; glands large, 
sliining, green or tinged with brown. Stallzinodes large, rugulose. Stigmatic processes 
sllort. Rostelrocnz large, recurved, retuse, fleshy. Lindl. Gen. and Sp. Orch. 305 ; Royle 
111. t. 87, fig. 3 ;  Hook. f. F1. Br. Ind. vi, 131 ; Krnzl. Orch. Geu. and Sp. i, 535. 
Neollia n~onophylln Don. Prod. 27. Spiro~~thes m~aophylla Spreng. Syst. Veg. iii, 709. 

N. W. India, Royle; Garhwal, Fakono.; Mussoorie range, vei y common on lime- 
stone rocks a t  elevations betmeell 5,000 and 7,000 feet, Edgernol.tlt, mac kin no^^, DzclAie 
NOS. 17828, 21770, 22713; Kuluaoll a t  about 8,500 feet, J'tracr'tey & Wilzterhottonz 
KO. 31 ; Sarju aild Iilili Valleys in Kumaor, Dztthie's col1ccto1- No. 24107. Flowers 
during July and August. I t  extends into Nopal. 

This species is uot included in Collett's Flora of Sirnl~~, where it uo doubt oocure. Owing 
probably to its small size and inconspicuous colouring, it has as yet escaped notice. 

PLATE 148. Herminiurn grami~leuu Liiarll. A plant,-of gzatzir.nl szs,,, Fig. 1, side 
view of flower; 2, ditto, wit11 the sepals and pctals removed; 3, a trifid bract ; 4, 
column showing the anther-cells, staminodc~s, stignlatic proccfises t ~ n d  the pronlinent 
rostellum ; 5 ,  pol1inia;-all e~zla,yetl. 

43. Hernipilia Lindl. 

Terrestrial l-leaved tuberous-rooted herbs. Leccf radical, broad. Flozue~s laxly 
rncemose. Sepals equal i n  leiigtl~, lateral spreading. Petals broadly ovate, entire, 
L+  continuous with the columrl, broad, obscurely 3-lobed, spreading ; spw trumpet- 
shaped. Colum~z very short ; rostellz~~~z broad, projecting froin betmeell the anther cells, 
com~)licate; stigmatic processes none; u~~lhe~~-cells diverging, tips produced into grooves 
of the rostellurn ; polliaia 2, caudicles long ; glauds distant, exposed.-Species G-one 
Hin~alayau, one in Burma, and four in China. 

H E ~ ~ ~ P I L I A  ConDIroLId Lindl. Gen. & Bp. Orch. 296. 

Plant 1.5 to 2 dm. high, glabrous. licbe~s ovoid or subglobose. h a f  fleshy, 
ampiexicaul: 5 t,o 10 cm. long, ovate-cordate obtuse or acute, many-nerved. Racenze 



lax-flowered, 5 to 6 cm. long; the peduncle benring one to three lanceolate, 
acuminate bracts. Flowera about 1.5 cm. in  &am., purple ; floral bracfs lanceolate, 

acuminate, shorter t,han the slender curved beaked ovaries. Dorsal sepul erect, 13 mm. 
long, ovate-lanceolate, with a blunt inflexed lip; lateral pair spreading, equalling the 
dorsal in length, falcately oblong. Petals a little shorter than the sepals, obliquely 
ovate, sub-acute, erect and forming a hood with the doreal sepal. L+ continuous with 
the colurnll, Y-lobed, the lateral lobes rounded and reflexed; mid-lobe broad, subcrenate 
bluntly acumiunte, pubescent; spur trumpet-shaped, doflexed, shorter than the ovary, 
oftell lobed at  the apex. Anthci.-cells nearly parallel, distant. PoUiuiz obliquely clsvate; 
caudicles dilated above. curved; glands minute, discoid, bifid. Cupsz~h 2-5 cm. long. 
Hoyle Ill. Him. Bot. 367; Hook. f. F]. Br. Ind. vi, 167; Krnzl. Orch. Gen. and Sp. i, 
650; Collctt F1. Siuil. 506, fig. 167. P1atanthe1.a cordvolirc Lindl. in Wall, Cat. 7019. 

Silnla a t  6,000 fcct, Cus~zbZe NOS. 4650, 6441 ; Mussoorie range, Fulconer, 
E4yewortlt. Muckinnon, Dzttl~ie NO. 21768; Ruulaou a t  7,000 feet, Slrachcy g Winterdotton 
No. 3 7 ;  belom Waini Tal 5,000 to 6,000 feet, Colonel Davidson, Duthie No. 4425. Flojvers 
during August and September. I t  extends eastwards to Nepal. 

PLATE 130. Hemipilin cordifolia Lindl. A plant,-of nuiurzl sizc. 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;-ull en2a1-yed. 

44. Satyrium Swartz. 

Terrestrial erect leafy herbs with undivided oblong tubers. Lsuves (in the Indian 
species) large, fleshy, with wide sheaths. Powers in dense spikes. Sepals. and petuls 
subsimilar, free, spreadiug or reflexed. Lil, superior (the ovary not being twisted), adnate 
to the base of the column, erect, broad, hood-shaped, 2-sl~urred or 2-saccate. Column 
much arcned, terete. Stig:na single, convex or concave, borne on the upper lobe of the 
column. Anther-cells dorsal or lateral, tumid, sub-parallel, their tubes at a lower level 
thau the stigma, po in t iq  forward; polliizia 2, caudicles curved, ending in two large 
sometimes connate glands.-Species about 100, mostly in extra-tropical S. Africa. 

SATPRIUJI NEPALENSE, Don. Prcd. FI. Nep. 26. 

IF'hole plaut 5 to 7.5 dm. Iiigh; tube1 oval, producing stolons each with a small 
tuber at  its end. Steni glabrous, bearing several broad imbricating sheaths at  the 
base. Leaves two or three, floshy, Z to 2.5 dm. long and 3.5 to 9 cm. broad, narrowly 
elliptic, subacutc, their bases broad a ~ i d  sheathing. Pedz~ncle, clothed with many 
sub-tubular lanceolate-oblong acute or acumiilate bracts. Spike 5 to 17 cm. long, 
dcllsely flowered. Flowers 8 mm. across at  the mouth, pink or white, sweet-scented; 

florrrl Il~rct oblong-lanceolate, acuminate, deflexed, much longer than tlie turgid ovary. 
Sepals linear-ol~long, obtuse, recurved, ciliolatc. Petals narrower than rhe sepals, obtuse, 
entire Lit) superior, hooded, broadly oblo~lg, keeled on the back; spz~rs usually twice 
as lolls as  the ovary. Colncnln curved, expanded a t  the apex. Siignza projecting 
forwards above tlie antlier, convex, anticous. Antlto,-cclls turgid, distant and fiubparallel 
on the sides of the column below the stigma; polliniu 2, pyriforn~, bipartite; cacrdicleo 
slender, curved, dlrected aoxn\rards and fomarda, each ending in a thick discoid gland. 
Statllinotk~s rcgrilose, placed above the anther-cells; 9-ostcllun~ broadly and bluntly 

Ass. RL)Y. Eor. Galcl).. CALC., VOL. IS. 
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triangular. Lindl. Gtcn, and Sp. Orch. 340; in Journ. Linn. SOC. iii, 44 ;  \Vight 
IG. 029; Bot. M%, 6625 ; Wall. Cat. 7025 ; ITook. f .  Fl. Br. Ind. vi, 168 ; King & 
Pantling in Ann. It. Bot. Gard. Calo. viii. 338, t. 414; Krantzlin Oroh. Gen. and Bp. 
i, 714; Collett FI. Siml. 507 fig. 168; Rolfe in Journ. Linn. Soc. xxxvi (1908), 03. 
S. Psrrotteiinnum A. Rich, iu Ann. Sc. Nat., Sor. 2, xv, 76, t. 53;  might Ic. 1716. 
S. albQ%rum A. Rich. 1.c. ; \Vight Ic. 1717. S. pallidurn A. Rich. 1.c. 

Abundant throughout the Western Hirnalay~ on open hillsides at elevations between 
4,000 and 10,000 feet. Flowcrs during Sopternber and October. I t  extends eastwards 
to Nepal, Sikkim, Bhutan and the Khasia Hills; and is found aIso in the hilIy parts 
of S. India and in Upper U u m a  to Tibet and China. A form with lerger and 
much thicker leaves and bracts is occaaionallp met with. 



CY PRIPEDIUM. 

Porfect anthers two, one on each side of the conjoined stigmas. Staminode 
eingle, large, fleshy; lip large, saccatc. 

45. Cypripedium Linn. 

Terrestrial herbs, stemless or with a leafy annual stem. Leuvea coriaceoue, 

evergreen, smooth and often coloured; or membranous, deciduous and plicate. Rowers 
large, usually solitary (rarely in pairs), borne on a scape or a t  the apex of a leafy 
stem. Syak spreadiug, velvate or imbricate in aestivation; the dorsal large, erect; 
the lateral pair smaller, narrower and usually connate under and behind the lip. Petoh 
free, varying in shape, often very long. Lip 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 glutinons. StGma 
forming a convex often rugulose disk, deflexed and hidden bp the large disciform, 
fleshy staminode. Ovary l-cel1ed.-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 . . . . . . . . . . b. C. himalaicum. 

1. CITRIPEDIUBI CORDIGERUM Don Prod. F]. Nep. 37. 

Stm 2.5 to 6 dm. in  height, stout or slender, puherulous. 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. Flowws solitary; bract leaflike, 2.5 
to  10 cm. long. Sepals and petals spreading, longer than the lip, green varying to pale 
~ ~ l l o w  or white, Dorsal sepal ovate-acuminate; lateral pair slightly longer, connate, 
entire or split a t  the apex. Petals equalling the dorsal sepal in  length, narrowly lan- 
ceolate, achminate. LQ oblong, white often with a few purple spots outside and near 

the base. Column yellow. Staminode 10 mm. long, ovate or oblong-cordate, yellow 
with reddish-brown blotches near the apex. Ovary fusiform, glandular-pubesccnt. 
CapstlG erect, cluvate, about 3.8 cm. long. Lindl. Gen. and Sp. Orch. 527; Dcne in 
Jacquem. Voy. Bot. 165, t. 166; F1. Br. Ind. vi, 170; Krnzl. Orch. Gen. and Sp. i. 

1 7 ;  Collett F1. SimI. 508. 

Widely distributed throughout the Western Himalaya from Hazara to W. Nepal 
at  elevations between 8,000 and 12,000 feet, usually found in openings or 011 the outskirts 
of forest?,. I t  flowers during the month of June. 

PLATE 151. Cypripedium cordigerum Don. Upper portion of plant,--of natural aize. 

Pig. 1, side view of flower, with the sepals and petals removed; 3, the connste lateral 
sepals; 3, staminode; 4, side view of column;-all enlarged. 

ANN. ROY. BOT. GARD CALC., VOL. IX. 



2. CYP~~IPEDIUM HIMALAICUII Rolfu in Journ. Linn. Soc. xxix (1892)) 319. 

Height of plant 2 to 4 din. Ste~ia clothed at  the base with three or four loose 
tubular acute sheaths. Leaves usually three, up to 8.5 cm. long, ~ v a t e - ~ l l i ~ t i ~  or 
oblong, acute, slightly narrowed to the sheathing base, puberulous; the lower and upper 
ones smaller and narrower. Pcdu~zcle pubescent, bearing a solitary flower. Flower reddish. 
or purplish-red, 6.2 cm. in vertical diam.; fZoral bract longer than the flower, narrowly 
elliptic, acute or acuminate, slightly concave, many-nerved. Dor~al sepal broadly ovate, 
acute, somewhat concave; lateral pair nnrrower and slightly longer, connate under the 
lip. Petals spreading, longer than the dorsal sepal, narrowly oblong, subacute. L+ sub- 
globose, many-nerved, pendent, its mouth wide and crenate. Stagizinode bi.oadly ovate, 
obtuse, slightly cordate at  the base. Franch. in Journ. de Uot. viii (1894), 249 ; Bot. 
Jlpg. t. 2938; King & Pantling i11 Ann. R. Bot. Gard. Calc. viii, 342, t. 448 ; 
E3lfe in Journ. Linn. Soc. xxxvi (1903), 65:; C. macranthon Hook. f. F1. Br. Ind, vi, 
170 (in part and not of Swartz). C. uzacranthos SW., var. himalaicz~nt Krnzl. Orch. Gen. 
and Sp. 1. 26. 

On the Cllor luountain near Simla, ? Royle (Herb. Saharanpur). Above JhAla in 
the BQghirathi Valley between 12,000 and 13,000 feet, Duthie No. 192 ; Byans district 
of N. Kumaon in birch forests between 11,000 and 12,000 feet, Duthie No. 5994. 
Flowers during July  and August. Found also in Sikkim and Bhutan and beyond the 
British frontier i11 E. Tibet and China. 
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