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THE SCROPHULARIACEAE OF T H E  
WESTERN HIMALAYAS 





INTRODUCTION 

This study of the Scrophulariaceae of the western Himalayas is based 
priinarily upon the collections made over more than thirty years by Dr .  
Ralph R .  Stewart, now President of Gordon College a t  Rawalpindi in north- 
western India. It was in 1911, as  a young instructor there, tha t  he com- 
menced the gathering of spccimens, and in 1912 tha t  he made his first 
trip into Kashnlir. Since then lie has been repeatedly into the Himalayas, 
spending vacations in Kashmir and collecting in adjacent territory north to 
Baltistan and east to Ladakh;  he has traversed the mountains of Lahul 
and I<ulu, and also summered a t  Landour above Dehra Dun,  I I I U C ~  to  
tlie eastward. 

I nlatle Dr .  Stewart's acquaintance in 1914 and 1915 \\lien as  a graduate 
student a t  tlie New I Y r k  Botanical Garden he was studying his earliest 
collections toward liis doctorate a t  Colunlbin University. Then, I asked 
that on liis return to India he would pay particular attention to the 
Scrophulariaceae, a request illat he has amply answered. B y  chance, nly 
study of these special collections has been prosecuted a t  nine year intervals. 
I t  was after coming to the Academy of Natural Sciences of Philadelpl~ia tha t  
I received his first large gatherings of this family, and in 1924 these were 
reviewcd ancl a preliminary report sent hini. I was delighted with the 
numbcr of collections nlade for each species, and realized that  such intensive 
collecting could yield real information toward deciding critical taxononlic 
1)1*oblenis. But  there was so little Hiinalayan inaterial in this colmtry avail- 
able for comparison, that  I did not think of lnore than e~rentually preparing 
a simple account identifying Stewart's collections. I I y  report t o  him 
suggested problen~s for furthcr observation. 

In  1933, while Dr .  Stewart was home on sabbatical leave and with thc  
aesistancc of Inany more speciinens from him, I madc n Inore scrious effort 
to s t~i t ly his material. By this time I was also receiving Hilnalayan 
spccilncns gntlicred by 311.. UTr,lter Iioelz in the inountains of R@sl~u,  
Znskar, and Ladakh, districts just east of Kashlnir 11roper.l Thc  project 
now grcw into a consideration of this family through the western Himalayas 
bctwecn the gorges of the Indus and the Sutlcj ri~.crs. But ,  ~vlicn Dr .  Stenrart 
hat1 to return to India, I had still bcfnre nlc the 1~1.gc.t genus of all, 
Pcdiculorls, nnri with his tlcl~nrturc illy study again Ial~scrl. 

I n  1942, with Dr .  Ste\v:~rt again in this country and with yct more 
spccimcns I)oth froin him and h4r. I<oelz, I havc a t  last carried this task 
- 

1 Also t h r ~ e  lind I > c c o l ~ ~ r  :1\.111:1l>lc for rnmpnrlqon t h r  11crhn1111m of the  late Guq~n\-e 
Bon: l t~ ,  n Frrnch hotrln~ct n h o  had p l~b l~s l i r t l  eql>cc~:~Ilv upon the S r r o l > l ~ l ~ l n r ~ n ~ c ~ c ~  of 
solllhcnslcrn Asla nntl \\rho h : ~ d  rollcried m n t r r ~ , ~ l  for n \vorld r r l ~ s i o ~ i  of Pctl ic~tltr , t .~.  
Thrqc cprrlrnrns, kintllv l o ~ n c t l  lnr  IJY the  I ' n ~ \ ~ r \ ~ t v  of C ' - ~ l ~ f n r n ~ n  nt Los Augc.les 
throllg11 thc in t r r rs t  of D r  I? D. Mrlrll l ,  roni:~ll i  much nl :~lc l .~nl  l ~ o r l i  Sllilil~n. Dup l l -  
rntra from the I3onnt1 5rllcw :trc r n r l c h ~ n ~  l h r  Arnrlr~nv'. 11erl>n1111ni. 

( 1  I 



to completion. But the project has been again enlarged. I realized keenly 
in 1933 that  American herbaria lacked sufficient Himalayan collections to 
provide a satisfactory background for the identification of these recent 
collections or to give an adequate picture of the distribution of each species. 
On telling this to Dr.  Stewart, he procured for me a large loan from the 
Dehra Dun Herbarium, a t  the Forest Research Institute a t  Dehra Dun, 
India. This mainly comprised specimens of Scrophularia and Pedicularis, 
and i t  has given invaluable help toward an understanding of those genera. 
The collectors from Dehra Dun, who seem to have been most active from 
about 1880 to 1910, being prevented by political restrictions from going 
eastward into Nepal or northward into Tibet, had gone westward even to 
the borders of Afghanistan, and had assembled the fullest collections known 
of the flora of the western Himalayas. So as to avail myself of this wealth 
of material, the limits of the present study have been extended to include 
all Scrophulariaceae from Chitral to Kumaun, from the eastern bodndary 
of Afghanistan to the western boundary of Nepal. But i t  is only for 
Scrophzdarin and Pedicularis that  these limits are really effective; for 
T'eronica, Euphmsia, and other genera little has been seen from west of 
the Indus or east of the Sutlej. 

There is logic in considering in a single study the flora of the western 
Himalayas, rather than that  of the whole mighty chain. This western 
portion is more arid, and the mountains rise from a dry plain, whereas in 
its eastern portion-all is moister, and much of the chain, indeed, receives 
the World's heaviest rainfall. Moreover, with the long stretch of Nepal 
forbidden territory, Sikkim, the next botanically well-known district east- 
ward, is floristically in sharp contrast to Kumaun and Kashmir; its flora 
is more like that  of Yunnan, though between these again there intervenes 
forbidden territory in Bhutan and the mountains to the east. The contrast 
between the floras of the western and eastern Himalayas is strongest a t  
lower elevations, but nre shall find that  i t  holds even for alpine altitudes. 

Dr.  Stewart tells me that, although epiphytes extend west to Chnmba, 
their abundant tlevelopment reaches only to the Sutlej gorge, and we shall 
see that  certain Scrophulariaceae of the eastern Himalayas will reach this 
latter district or extent1 slightly west of it. The actual line of demarcation 
is not precise, as edaphic factors make possible the local occurrence of 
moisture-loving species beyond their usual limits. But the Sutlcj gorge in 
Bashnhr seems to be the best theoretical clivirle between the eastern and 
western Himalayan floras. If this be so, the area of our study really com- 
prises all the Srrophulariaceae of thr  true western Himalayas, and in 
arltlition an attcnrlaterl n-estcrn extension of those of the eastern Himalayas.2 

- ~ -  - 

2 C'herking t h i ~  opinion by Pedicl~hris ,  the one of the two adequ,zi.ely known grncra 
of this stt~dy that is generally diffused over the Hinlalapns, we find 19 ,species helonging 
to the trufb wstern Himalayas, only one of which passes east of Rashahr to K~lrnarln; 
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The  floristic picture of tlie western Himalayas shows an  arid basal zone, 
that  covers the plains and lower mountain-slopes; then a zone of xerophytic 
hardwood scrub; then a zone of mesophytic mixed coniferous and hardwood 
forest, its upper portion dominated by conifers; and, lastly, an  alpine open 
zone. Tlle picture is amply varied by local inodifications, due to  the  rugged 
topography of deep gorges and snow-capped mountain-summits. The  line 
between the Oriental (Tropical) and the Palaearctic (Temperate) Regions 
lies a t  about 1600 meters altitude, where one passes froin the xerophytic 
scrub into the ~nesopllytic forest. Of the floras of the different altitudinal 
zones and the climatic conditions tha t  cause them, Dr .  Stewart supplies 
the following generalized account: 

" The plains of the Punjab and United Provinces are arid and barren 
except where there is irrigation and except for the sunlnler nlonsoon period 
nllien they are covered with grass and sub-tropical epheineral 17egetation. 
The  sub~nontane floristic zone begins a t  600 to 700 meters and extends to  
about 1600 meters. The  lower foothills are largely covered with low 
thorny scrub rvith a good deal of bamboo on thc eastern side of our area 
wherc the rainfall is l~cavier.  On illany ridges a hardy, fire-resistant pine, 
Pinus longifolia, begins a t  about 900 incters and extends up into the temper- 
ate or Himalayan zone. Many tropical groups of plants are reprcsented 
in tlic scrub jungle. Some of thc species range a s  far to the east a s  tlle 
Philippine Islands. There are acacias, wild olives, woody asclcpiads, 
Apocynaceae, Eupl~orbiaceae, Tilinccae, Flocourtiaceae, Rutaceae, figs, 
woody boragcs and the likc n.1iich are alnlost entirely missing in the 
tcmpcrate region. 

" The variations in thc flora of t l ~ e  Himalayan slopes arc largely due 
to the anlotint of the nlonsoon rainfall received. The  farther one goes from 
tllc Bay of Bengal, the less the rainfall. The  result is t ha t  the western 
end of thc range has a very different flora fro111 tha t  in the central and 
eastern part of the range. Ivhere the Ganges enters the plains, near Dehra 
Dlln and Rlussooric the summer rainfall is about 80 incl~cp. Tlie trees arc 
col-el-cd with ferns and flo~vcring plants belonging to inany groups and the 
flora is vcry rich in species. Fartllcr west a t  R~Iurrce and Abbottabad, near 
allcrp.tlic I~ ldus  enters thc plains, t l ~ c  rainfall is nearer 30 inclies and as a 
rcslilt, tlierc are no cpipliytcs except a few nlosses and lichens. 

" Thc tcmpcrate zone hegins at  nhout 1600 meters in the \vest and a 
littlc higher in tllc rnstcrn part of our area which is a little farther south 
nntl llns a I~iglicr rainfall. XIost of thc Hiln:~layan 'Hi l l  Stations ', the 
sl1nlnlc.r resorts of India, arc in tlir lower t,cuqpcrate zone on tlie summits of 

7 s p c r i ~ s  of thc rnstcrn I l in~alnyas that  r s t rnd  from Nepal wwtwnrd to I<umar~n and 
nroqtly to  Rashnhr; nnd 6 speclrs that cstrnd for coilsidernl~l~ distances to either sldp 
of Bnsli:thr, mostly enstward to aI I P R S ~  S ~ k k ~ n l  nnd wrstwnrtl t o  Chi~ml~n,  H:lx:~rn, or 
I<all~sl:+n. In  Nrpnl and S l k k ~ m  a1.r Innny other castern spcrlc.; of t h ~  gcnus 



the first important range and a t  about 2100 meters. The two most im- 
portant trees of this zone are Pinus longifolia on the drier ridges and 
Q I ~ C ~ C U S  incana, an  evergreen oak, which occupies the rnore favored situ- 
ations. Broad-leaved temperate trees such as maples, elms, alders, willows, 
dog\voods, cherries, poplars, horse chestnut, and the like are found in ravines 
and on the damper northern exposures. 

" The upper temperate zone is dominated by conifers, Pinus escelsa, 
dbies pindrozc*, Picea smithiana, and Cedrus deodara being the most im- 
portant. Broad-leaved trees are conimon in deeper soils, near streams and 
in more sheltered places. The common shrubs belong to  familiar genera 
such as Lonicera, Berberis, Rubus, Syringa, Vibztrnum, Spiraea, Coton- 
caster, and Ribes. There is usually a belt of Betula utilis a t  the limit of 
tree growth which may be as high as 4000 meters in the east. 

" It is hard to say a t  what altitude the alpine zone begins as conditions 
Yary tremendously. On northern slopes, in valleys once occupied by gla- 
ciers, or in gullies filled deep each winter by avalanche snow, the alpine flora 
niay begin a t  2700 meters while in other places alpine conditions may begin 
more than a thousand meters higher. Many shrubs are abundant and often 
gregarious in the lower alpine zone. Some of the more important of these 
arc P!ynca f 01 iolosn, Rhodod~ndron cnmpnnz~la t z ~ m  and R .  anthopoy on, 
species of Snlix, Ribes, Lonicera, Berberis, and Juniperus. 

" The nlpine meadows, the screes, ledges ancl moraines are covered with 
a ~nultitude of grasses, sedges, ant1 flowering plants right up to the snow 
line which is close to 4500 meters. This region is the home of many of 
our Scrophulariaceae, particularly of species of Pedicularis, Veronica, 
Lagot i s ,  Picrorhiza, and Euphrasin. 

" The main Himalayan Range stops the rain-laden clouds so that  the 
Tibetan side is almost rainless. Desert conditions, aggravated by the 
great altitudes, permit but a scnnty flora. Most of the plants are either 
founcl near melting snow, along the streams, or as weeds in the irrigated 
fielcla. Here the snow line is much higher, being about 5500 meters in 
Illany places. Theee conditions prevail in the four Tibetan provinces of 
Knshmir, i. e. Baltistan, T,arlak, Zanskar, and Rupshu. Farther east similar 
conditions prevail in Lnhul, Spiti, anrl Kunawar. Our collertions are rich 
in .spccinwns from the Tibetan type of climate." 

The botanical exploration of the western Himalayas commencctl carly 
in the last century ancl presumably with a visit to Kl~nlaun by Nathaniel 
\\'allich. whn maq Sllperintendert of the Calcutta Botanical Gardcn. His 
rerordq therefrom nre inclllded in his " Numerical List, of the Dried Spcri- 
lilcns o f  Plant3 in the East Intlia C'nmpany's hIuaeum, collectecl under the 
Sllperinten~lenre of Dr. Wnllirh," n list of sp(.cics with localitie3 for them 
t Irnt appearerl in 1)art.q from 1828 to 1832. RIanv of the new Scrophulariace~e 
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therein enumerated were validated by descriptions in George ~ e n t h a m ' s  
" Scrophularineae Indicae " of 1835. A few Wallich had published himself 
in his beautifully illustrated " Plantae Asiaticae Rariores ", issued fro111 
1830 to 1832. His collections, mostly from northeastern India, were dis- 
tributed fro111 the Calcutta Garden, and a considerable series came to  Lewis 
David von Schmleinitz and so are now in the herbarium of this Academy. 

Conte~nporary with \Vallich was John Forbes Royle, who, a s  Superin- 
tcndent of the Saharanpur Garden, n7as the first botanist resident in the 
territory of our study. Like Wallich he planned to publish many species, 
and a nurnber of his Scrophulariaceae were likewise described by Bentham 
in his study of 1835. Royle traveled extensively through the western 
Himalayas, and is best known for his " Illustrations of the Botany and 
other Branches of the Natural History of the Hi~na layan  Rlountnins and 
of thc Flora of Cashmere ", tha t  was published in parts from 1833 to 1840. 
Royle's spccin~cns, along with subsequent collections of the Saharanpur 
('larden, are now preserved in the Dehra Dun Herbarium. Unfortunately 
his ~nos t ly  lack data,  and are only recognizable by the handa~riting. 

Hugh Falconer, Royle's sucressor a t  Saharanpur, also traveled and 
collected extensively in the westcrn Himalayas, and his specimens likewise 
survivc a t  Dehra Dun.  Thcec bear data of locality and date;  the latter 
pcrtain to the 1830s, but the former give places in an antiquated spelling, 
many of which can not be found on modern Inape. 

Next, ll'illiam Griffith should bc mentioned, because of the extent of 
llis travels in India and Afghanistan, a record of which appears in his 
" Itinerary Notes ", published a t  Calcutta in 1848. hlorc particularly 
acquainted with the western Hin~alayas  was Thomas Thomson, but un- 
fortunately his s~~ecimcns ,  studied in cooperation ~ 4 t h  Joseph D .  Hookcr, 
n-err coml~ined with the latter's own from Sikkiln under a common label 
hcadccl: " Herb. Ind. Or. Hook. fil. c t  Tl~omson ", and bear for locality 
~llcrcly tlw vague statement " Hab. H i~nn l .  Bor. Occ." T o  us to-day it 
$ccms amazing that  I-Iooker, thc gl.cntcst s t ~ ~ t l c n t  of the flora of India, x 
man \vlio 11arl Iiimself collrctcd in the FIimalayas, could havc been content 
\\.it11 surh gcnrrnlizctl gcogrnphy. 

Sir Joscllh Hoolicr, to give 11im thc title hy which llc \vns so long kno\\-n 
nq the tli.~tingliisllcd I)irector of Iiew C;nrtlens, \.isitetl northeastern Indin 
f r o n ~  1848 to 18,W ant1 ~nat lc  vast collections in Sikltim, hut he wns never 
in the nrstcrn ~Timalnyas. After 1850, n main task, consuming t]lc 
rncrgirs of many years, \\':IS thc ~~rcpnra t ion  of a comprehensive " Flor? 
of Rritish Jntlia." His acconnt of tllr Scrol~hulariareac, appearing in tJhe 
fourtll voll~nic and isslictl in 1883 an(l 1884, is both the first and the last 
sr~rnm:lrv of this family that treats fally t l ~ c  species of tllc western Himalayas. 
A s  n.r sllall rcpcatcdlg refer to it thrnugllout this report, we nced to knon. 
~ o m r t l ~ i n g  of its stan(lnl7tls. I.:\-en for its time the " Flol.n, of British India fl 
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\\-as a conservative work. The younger Hooker was so impressed by the 
needless redescriptions of species by different authors that  he was ever ready 
to interpret the presence of seeming intermediates as grounds for merging 
entities t ~ g e t h e r . ~  H e  applied this reasoning widely, and saw inter- 
gradations between plants of India and the Mediterranean Region, or of 
the Himalayas and central Europe, because of which he reduced many 
species proposed by his predecessors. But, just as  in North America with 
the contemporary dicta of Asa Gray's " Synoptical Flora ", later study, 
based upon fuller collections and considering a greater range of characters, 
is showing that  Hooker's supposed species were often really groups of 
related species. It is natural that  we must revise the opinions of sixty 
years ago. 

Before passing beyond the time of Hooker's " Flora " we must note a t  
least three scientific expeditions that  visited the western Himalayas, each 
of which liad made many collections and the first and second given careful 
tlescriptions of new Scrophulariaceae. From 1828 to 1832 Victor Jacquemont 
saw many parts of India, and in 1844 in the fourth volume of the 
" Toyage dans 1'Inde ", J. Cambessedes, with the help of Decaisne and 
apparently of Jacquemont himself, described many of the new species of 
plants found. I n  1845 and 1846 Prince Waldemar of Prussia, with Dr. 
IVerner Hoffmeister as surgeon and botanist, was in Bashahr (Kunauer) and 
Ciarhwal. The expedition resulted tragically in the death of Dr. Hoffmeister 
in a fray with the Sikhs. His notes about the specimens were lost, but 
they themselves were brought back to Germany and formed the basis of 
an aclmirably illustratecl report on (' Die Botanischen Ergebnisse cler Reisc " 
by Fr. I<lotzsch and Aug. Garcke, in 1862. Lastly, from 1854 to 1858, the 
Schlagintweit brothers (Hermann, Adolphe, and Robert de Schlagintweit) 
with remarkable thoroughness traversed the western Himalayas, indicated 
the trails, lnacle singularly beautiful paintings, and collccted specimens of 
plants that  have been widely distributed. Each of the large herbaria of 
the eastern United State8 possesses some, and usually different numbers. 

The appearance of Hooker's " Flora " was the stimulus that  made the 
I:itcr tlecades of the last century the great period of collecting througholit 
Inflin. In the western Himalayas were a number of collectors, as is evident 
from the subjoinerl rccorrl kindly supplied by Dr.  Stewart. The most iln- 
portant man ,I. F. Duthie, like Rsyle anrl Falconer a Superintendent of 
the Saharanpur Garrlen, who travclecl much himself and sent his English 
and native collectors to rernotc parts of the mountains. G. A. Gammie 
seems to have been the ablest of thc former, and Inayat and Harsukh of 
the latter. To Duthie c a m  also such official collections as those made by 

-- - 

3 In onr of h ~ s  Irtters to ncnthnm (,Jr~lv 30, 1856) J .  D. Hooker remarked " Many 
y'erinlen.: alwnvs hrcak down rhnrncten" Q~totrd in Leonard H ~ ~ u l e v ' s  " Lifr ant1 
1,rttrrq of 811. .roqeph h l t o n  Hnokcr ", vol. 1. p 367. 
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S. A. Harriss and associates on the Chitral Relief Expedition. The vast 
collections assembled by Duthie were only in part named by him, and 
many have lain for years unstudied in the Dehra Dun Herbarium. Since 
his period of activity there has been little collecting until the recent work 
of Ralph R.  Stewart and Walter Koelz. 

Subsequent to the account of the Scrophulariaceae in Hooker's " Flora " 
of 1883-84 there is only one publication of moment for this family in 
the western Himalayas. In  1890 appeared "The  Indian Species of 
Pedicularis ", by Dr.  David Prain, then Director of the Calcutta Botanical 
Garden, and later as Sir David Prain to become the Director of Kew 
Gardens in England. This sumptuously illustrated study, in the third 
volume of the Annals of the Calcutta Garden, gave a more progressive 
account of the species than Hooker had done six years earlier. But after 
half a century this study too needs revision, and we shall meet with 
problems in Pcdicularis as well as in other genera. 

In  view of the amount of taxonomic progress in other parts of the World 
since 1890, it seems amazing that  therc has been a nearly complete silence 
as regards the Scrophulariaceae of the western Himalayas. With a cor- 
responding cessation of collecting for some thirty years, I suppose that  this 
family is not unique in such neglect,. It is time for an  awakening of 
interest in the flora of the Himala,ya,s, and one hails the fullness of Dr. 
Stewart's recent gatherings as the beginning of a more critical and geo- 
graphic appraisal of the species there. 

Dr. Stewart has given in general outline a summary of his own collect- 
ing and of that  of Mr. Koelz. These follow his list of collectors a t  the end 
of this introduction. He has also prepared for each a detailed enumeration 
of all collecting localities, and these are also appended. I n  the case of 
Stewart's own localities, the itinerary form makes his record especially 
useful since minute hamlets or scarcely inhabited places can be located as 
lying hetwcen places of more importance. ,Just as in my personal experience 
in thc northern Andes, Himalayan practice seems to give a name to any spot 
ho~vc~.er small. For the Himalayas the maps of " India and Adjacent 
('ountrics ", published a t  Calcutta, have proved 1110st helpful. 

Thc study of Dr.  Strwart's collections, gathered a t  these many places 
in ant1 about I<ashmir, has revcaled and also solved problem after problem. 
Submerged species-entitics have been restored, and bot,h in Dr.  Stewart's 
and Air. I<oclzl collections and among the specimens a t  Dehra Dun there 
Iiavc appeared various other species that  must be described as new. Each 
of thcsc proves to have its own definite range, each must be viewed as a 
~ C O ~ I ' R P I I ~ C  as well ns taxonomic entity. In  the following account there 
will appear as new, 9 specics of Scrophulnrin, 1 of Iiickxia, 1 of Picrorhiza, 
9 of Tfcronicn, 1 of Odonlifcs, 13 of Euphmsia, and 12 (with 6 subspecies) 



8 PENNELL-SCROPHULARIACEAE OF 

of Pedicularis, a total of 46 new species. Each of these is illustrated by 
photograph, usually of the type specimen. 

For this study I have not had the benefit of seeing the types of previously 
described species, since these are nearly all located in European herbaria; 
but there are a few isotypes in American herbaria, and they have been of 
assistance. Nor have I field acquaintance with the species discussed, and, 
beyond what is given in Stewart's and Koelz' notes, there are details of 
flower-pattern and field-behaviour about which we need more knowledge. 
Nor have I seen the collections a t  Calcutta or in European herbaria, but no 
other herbarium can excel in representation for our territory that  a t  Dehra 
Dun, nor in intensive covering of a definite area the series of specimens 
which Dr.  Stewart has placed a t  my disposal. 

In  this report the specinlens are citecl under districts, and these follow a 
sequence from northwest to southeast along the chain of the Himalayas. 
Plant ranges in such territory are altitudinal, each species following the 
mountains in a narrow belt. Accordingly, it is thought that  a single map 
showing these districts will be sufficient to portray with reasonable definite- 
ness the range of each species. (For the making of this map I am indebted 
to tlie Academy's artist, Miss Helen E. \Vinchester, and for its lettering to  
my wife, Anne Walton Pennell.) 

The accompanying map has been based on that  of northwestern India 
in the Times Atlas (1922), and from it has been traced the contour of 2000 
feet (609 meters) altitude. That is approximately the line of demarcation 
between the lowlancl plain of the Punjab and the highlands that  rise to the 
north, northeast, and northwest of it. The districts indicated, however, 
differ considerably from those shown on the Times Atlas, and are those used 
on the much more accurate and detailed " Maps of India and Adjacent 
Countries ", already mentioned. 

For cach collection is being stated the herbarium in which it may be con- 
sulted, these herbaria being denoted by the following letters: 

AMP-Academy of ?Saturn1 Sciences of Philadelphia 
(Calc-Cnlcutta Botanical Garden, Calcutta, India) 
DD-Dehra Dun Herbarium, Forest Research Institute, Dehra Dun, 

India 
Gord-Gordon College, Rawalpindi, Inclia 
GH-Gray Herbarium of Harvartl University, Cambridge, Mass. 

(Isl-Islamia College, Yeshawar, India) 
(Mich-University of Michigan. Ann Arbor, Nlich.) 
NYBG-New York Botanicnl Ciarrlen, Bronx Park, New York City 
UCLA-University of California, T,os Angelrs, Calif. 
USNA-Uniterl States National Arboretum, U. S. Department of Agri- 

culture, Washington, D .  C. 
CSKH-United States National Herbarium, U. S. National Museutn, 

Washington, D .  C. 
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Herbaria enclosed by parentheses are ones from which only a very few 
specimens have been seen. Specimens cited in this report without accom- 
panying letters are in the herbarium of the Academy of Natural Sciences. 

M y  thanks are due to the curators of these herbaria for the loan of the 
valuable specimens in their charge. 

Acknowledgment is here made to the American Philosophical Society 
for a grant-in-aid from the Johnson Fund, which has, in part, defrayed the 
cost of publishing this study. 

This summary of those collectors wllose specimens from the western 
Hilllalayas are cited in this report has been prepared jointly by Dr .  Stew- 
art  and myself. He has supplied information as to years of life, career, 
and works published, and I the districts in the western Himalayas wherc 
they collected and the years of work there, so far as these can be gleaned 
from the labels with their specimens. 

AITCHISON, DR. J .  E. T., 1836-1898. Bengal Medical Service. Collect- 
ed in India 1861-72 (on Salt Range near Rawalpincli, 1871), and in Afghan- 
istan 1879-85 (in Icurram 1879-80, and along the Afghan-Indian border 
1884-85). Author of " A Catalogue of the Plants of Punjab and Sindh ", 
and " On the Flora of the Kuram Valley, kc., Afghanistan " in Journ. Linn. 
Soc. 18: 1-113; 19: 139-200, 1880-81. His collections are a t  Kern Gardens, 
England. 

BAKSH, RAM. Collected for Druilliilond in Bashahr in 1884-85. 
BIDDULPH, MAJOR J. Indian Army. Collected on Gilgit Expeditions 

in 1879 and 1881. 
BRANDIS, SIR DIETRICH, 1824-1907. Indian Forest Service. Author of 

" Forest Flora of Northwestern and Central India ", 1874, etc. Collected 
in 1864 in Bashahr, Chanlba, Hazarn, Ladakh, and Lahul; in 1881 in Kuna- 
war. Collections in Dehra Dun Herbarium. 

CHAMPION, H. G. Indian Forest Service. Author of a " Check List 
of Iiuinaun P1ant,sl'. Collectetl in 1924 in Almora; in 1930 in Dehra Dun. 

CITAND, THAI~I'R R ~ P .  Collected for ICo~lz in 1933 in Laliul. 
CII,ARI<E, C. B., 1832-1906. \ITas in India from 1865 to 1887, and co- 

operated with Hookcr by preparing revisions of various orders for the 
" Flora of British Inclia ". Collected in 1874 in Chamha, and in 1879 in 
Baltistnn. Collrctions a t  I<cw Gardens, England. 

COT,I,ETT, GEN. SIR HENRY, 1836-1901. Aut,hor of " Flora Silnlcnsis ", 
1902. Coll~ctcd in 1893 in Pcsha~var; also collected in Icurram and near 
Simla. 
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DRUMMOND, J. R., 1851-1921. Indian Civil Service. Published a list 
of Punjab plants in Journal of the Bombay Natural History Society. Col- 
lected about Simla, and in 1884 presented his collections which are now in 
the Dehra Dun Herbarium. 

DUTHIE, J. F., 1845-1922. Supt. Saharanpur Garden, 1873-1903. Au- 
thor of the " Flora of the Upper Gangetic Plain and of the Adjacent Siwalik 
and Sub-Himalayan Tracts ", 1903-1911, etc. Collected widely in the 
Nort,hn.est Himalaya, and with his Indian and British collectors gathered 
tlt least 25,000 numbers. Collected himself in 1877 in Dehra Dun and 
Tehri; in 1879 in Jaunsar; in 1881 and 1883 in Tehri; in 1884 and 1886 in 
Kumaun; in 1885 and 1886 in Garhwal; in 1888 in Hazara; in 1889 in Simla; 
in 1892 and 1893 in Kashmir, Baltistan, Astor, and Gilgit; in 1899 in Dehra 
Dun;  and in 1900 in Kumaun. Collections are in Dehra Dun Herbarium. 

FALCONER, HUGH, 1808-1865. Supt. Saharanpur Garden, 1832-1847. 
Wrote mainly palaeontological papers. Used native collectors extensively, 
and tllcir specimens from the western Himalayas (as far within the moun- 
tains as Baltistan) and dated 1834, 1837, and 1838, are in the Dehra Dun 
Herbarium. 

GAMBLE, J .  S., 1847-1925. Indian Forest Service. Collected in 1878 a t  
Simln; and in 1893 near Simla and in Tehri. Better known for his later 
work in southern India that  resulted in his " Flora of Madras ", 1915. 

G.\MMIE, G. A. Author of " A Botanical Tour in Chamba and Kangra " 
in 1896, issued in Records of Botanical Survey of India 1: 183-214, 1898. 
Collccted in 1891 in Dehra Dun, Kashmir, and Purig; in 1893 in Kashmir; 
and in 1896 in Chamba and Kangra. Also collected much in the eastern 
IIimalayas for the Calcutta Botanical Garden. 

G.ITACRE, GEN. W. Collected in Chitral in 1895 on Chitral Relief Expe- 
tlition. Specimens in Dehra Dun Herbarium. 

GILES, DR. G. M. Indian Army. Collected on Gilgit Expedition of 
1885. Specimens a t  Calcutta Botanical Garden. 

C ~ I L L ,  11. A. C. Collected in 1933 in Spiti. Specimens in Dehra Dun 
Herbarium. 

GILL, NORMAN, d. 1924. Collected in Kumaun. Specimens seen in 
Bonati Herbarium. 

GOLLAN, W. Collected for Duthie in 1889 in Kashmir. 
GORRIE, DR. R. M. Inclian Forest Service. Collected in Bashahr. 
C ~ I F F I T H ,  WILLIAM, 1810-1845. Collected within northwestern India 

nnd Afghanistan, and his specimens a t  Kew Gardens studied by George 
Benthsm. His " Posthumo~~s Papers " issued a t  Calcutta, among which his 
" Itinelenrv Notes " (1848) givc records locating his c~llect~ions, ~v l~ i le  his 
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" Journal of Travels in Assam, Burma, Bootan, Afghanistan and the Neigh- 
bouring Countries " (1847) is of much interest. 

GUPTA, B. L. Collected in 1927 in Dehra Dun. 

HAMILTON, MAJOR H.  Surgeon Lieutenant Colonel. Collected in 1896 
in Chitral. Specimens in Dehra Dun Herbarium. 

HARRISS, S. A. Surgeon Lieutenant on Chitral Relief Expedition of 

1895. Collected in Chitral in 1895 and 1899. See Duthie's " The  Botany 
of the Chitral Relief Expedition, 1895 " in Rec. Bot. Surv. India 1: 139-181, 
1898. Specimens in Delira Dun Herbarium. 

HARSUKH. One of Duthie's Indian collectors. Collected in 1894 in 
Kurram; in 1895 in \Vaziristan; and in 1899 in Chanlba. 

HEYDE, REV. A. IV. Collected in Pangi, Chamba, in 1874 and 1879. A 
few specimens seen in Dellra Dun Herbarium, but  presumably the full se- 
ries a t  the Calcutta Garden. 

HVNTER-I\TESTON, A. G. Royal Engineers. Collected in 1890 in Bal- 
tistan. 

INATAT. Duthie's main Indian collcctor. Collected in 1894, 1896, 
1897, and 1899 in I<agan, Hazara;  in 1897 and 1899 in RIuzaffarnbatl; in 
1898 in Kheri;  in 1899 in Chamba;  in 1900 in Almora, Naini Tal ,  and Icu- 
inaun; in 1901 in Kashinir, Astor, and Purig. 

JAMESON, DR. \ I r ~ ~ ~ ~ ~ ~ c ,  1815-1882. Supt. Saharanpur Garden, 1842- 
1875. Collected in 1853 in Iiangra, and specimens in Delira Dun  Herbar- 
ium. Other collections likely there, but recognizable only by handwriting. 

KESHAVANAND. Indian Forest Service. Collected in 1897 in Tehri;  
and from 1906 to 1909 in I<aslimir, especially in the I<islianganga l'alley. 
Specimens in Dehrn Dun I-Ierbari~~m. 

I<OELZ, \\'AI,TER. Has  collectetl widely since 1930 in the Punjab Himn- 
Iaya, Basliniir, Sincl, Persia, ant1 Afghanistan. In our territory collected in 
1930 and 1931 for thc Iioericli RIuseu~u of Ncv  York (nritll Kulu as  base) ; 
in 1933 for tlir University of hficliigan; nnd from 1936 to 1940 for the 
I'niteci States ncpartnlcnt of Agricu1tul.c. His Illally c~llectillg stations are 
cnalncr:~t ed be1011-. 

IAce, ,J.  11.) 1857-1918. Inclinn Forest Srrvicc. Collected in 1890 ant ]  
1891 in Bnshnhr; and from 1895 to 1899 in Cha~nba .  Published concerning 
plants of Burma nncl of Bnluchistan. 

NASTR, EUGENE. Of Gordon College, Ranalpindi. Collector in Attock 
and Knshmir. 

NATII, MOHINDAR. Of Gordon College, Ra~valpindi.  Collected in Ti- 
rnh, Pcshamar, Rnnlnlpindi, I<ulu, JJaIiul, and the Simln Hills. 
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PARKINSON, C. E. For three years Forest Botanist a t  the Forest Re- 
search Institute a t  Dehra Dun. collected in 1934 in Kulu; in 1935 in Ku- 
maun; and in 1936 in Jaunsar. 

PARMANAND, NEGI. Collected for Koelz in 1934 in Bashahr and in 
Garhwal. 

C).-\ZILBASH, NAWAZISH ALI. Islamia College, Peshawar. Recent col- 
lector in Peshawar; and also Kurram, Hazara, and Chitral. 

RAIZADA, M. B. Forest Research Institute, Dehra Dun. ~ol lec ted ' in  
1930 in Hazsra;  in 1931 and 1936 in Jaunsar; and in 1933 in Xgra. Many 
of his specimens from Dehra Dun are a t  the New York Botanical Garden. 

HOYLE, .JOHN FORBES, 1800-1858. Curator, Saharanpur Garden, 1823- 
1831. Autlior of " Botany of the Hilllalayas ", 1834-38. Collected in 1831 
in Kunawar (" Kunaor ") . 

SCHLAC;INTWEIT Brothers (HERMANN,  1826-1882; ADOLPHE, 1829-1857; 
and ROBERT, 1833-1885). Gcographical explorers of the western Himalayas 
from 1854 to 1858. Published " Results of a Scientific Mission to India and 
High Asia ", 1861-66. Collecterl plants extensively from Kashlnir to Ku- 
Inatin, and into western Tibct, these being distributed from Kew Gardens. 

STEWART, .JOHN LINDSAY, 18321-1873. Conservator of Forests, Punjab. 
Author of " Punjah Plants " anrl " Notcs of a Botanical Tour in Ladak or 
IYcstcrn Tibet ", both 1869. Collections from Chcnie (Chini), Bashahr, in 
Brnnclis Mcrt)arium a t  Delira Dun;  and specimens also a t  Kew and Eclin- 
I)\irglr Botanical Gardens. 

STEWART, RALPII R., Pres., Gordon College, Itnwall~incli. Author of 
" The Flora of Ladak ", 1916. Has collectetl extensively in Kashmir and 
:~~l jaccnt  territory from 191 1 to tlatc. Detailecl itineraries of his routes fol- 
low below. (IJnless otherwise stated, all records crerlitcd " Stewart " on 
olir lists pertain to R. R.  Stewart or to collections marle jointly with his wife 
I-nbellc Darrow Stewart.) 

S'~RACIIEY, SIR RICHARD, 1817-1908. With .J. E. \Vintcrhottom traveled 
in the Northwest Himalaya and adjacent Tihct, collecting in Punch, Kash- 
~ n i r ,  and Astor in 1847, anrl in Garhwal and Kumaun from 1840 to 1849. 
Specinlens of the former series, distributerl frorn the Calcutta Botaniral Gar- 
tlen, have been seen in the Dehra Dun Herbarium; and of the lattrr series, 
~ ) r e ~ t i ~ n a h l y  clistrihuted from Kew (:arclens, in the Gray Hcrharium of Ii:%r- 
vard University. Author of a " Catalogue of the Plants of Kumaon and of 
the Adjacent Portions of Garhwal anrl Tibct ", that  was originally prepared 
in 1852, hilt was only publishcrl with supplements by .J. F .  Duthie in 1906. 

TANNER, COL. Collected in 1880 in Astor and Gilgit. 
T r r o ~ s o x ,  TIIOMA.S, 1817-1878. Surgcon, Bengal, Army. Author of 

" Wentern Himalnyns and Tibet ", 1852. Cooperated with Sir ,Joseph D. 
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Hooker on " Flora Indica ", 1855. Collected widely in India, especially in 
the western Himalayas, a s  far  as  Nubra in western Tibet, but  specimens 
distributed without records of locality. Specimens a t  Kew Gardens in 
England, with a partial duplicate set a t  the Gray Herbarium of Harvard 
University. 

WATT, SIR GEORGE. Author of " Notes on the Vegetation kc.  of Chum- 
ba State and British Lahoul ", in the Journal of the Linnean Society, Bot- 
any, 18: 368-382, 1881, wherein is proposed Pedicularis eziinia based on his 
own collections. 

WILLIAMS, REV. J. Apparently a Church of England missionary. Col- 
lected in 1888 in Dera Ismail Khan. Specinlens scen in Dehra Dun Her- 
barium. 

WINTERBOTTOM, J. E. See STRACHES, above. 

FIELD WORK AND COLLECTING LOCALITIES OF DR. R .  R. STEWART 
AS OUTLINED BY HIMSELF 

On behalf of the American United Presbyterian Mission I went to Gor- 
clon College, Rawalpindi, in 1911, and h a w  collected extensively since tha t  
time in vacations. In 1912 and 1913 I collected in Kashmir, Ladak, Rup- 
shu, Kulu and Lahul. In  1917 on s Cutting Fellowship from Columbia 
University I collected in the Punjab Plains, Dalhousie, Dharmsala, Chamha, 
Kislitwar, and Kashmir. I n  later years I took my family to Kashmir dur- 
ing the suillmer vacations, and instcnd of going on long trips, camped in one 
place for six weeks or so making short trips froin camp. Several vacations 
wcre spent a t  Pahlgam, Sonamarg, Tragbal, and in the vicinity of Gulmarg. 
Alany trips nrere made with students to the RIurree Hills, P e s l l a ~ ~ a r ,  and 
Hwenra. Scven or cight sumlncrs wcrc spcat in Landour, Rfussoorie, al,ove 
Dchra Dun in the TJnited P ro~ inccs .  

Aftcr Iny children rcturnctl to  America for college, longer trips were 
llladc in Ii:lslimir. In 1939 the I<islianganga Valley and the Nanga Parbat  
rcgion wcrc visited, and in 1940 Bnltistan and a part of Lnclnk. Altogether 
I havc collected Inorc than 21,000 numbers and built up a good working 
herbarium of north Indian plants a t  Gordon College. Duplicntcs of   no st 
of niy collcctions are in tllc Ilcrharia of the New York Botanical Garden 
and of Harvard University. 

[On t,he following record, Dr .  Stervart's collecting localities have been 
groupctl by him according t,o r o u t c ~  of trnvcl by trail. T o  his record I hare 
prcfixrd the district nnmes from thc Indian official maps, and have trans- 
ferred nltitl~des from fcct to 1nctcrs.-F. \V. P.]  

DEHRA DUN.  Dehra Dun (670 m.) ; Rajpur (900 m.) ; Lanclour (1800- 
2100 m.) ; Mussoorie (2000 m.) . 
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D I ~ T ~ ~ C T ~  OF THE WESTERN HIMALAYAS AND ADJACENT TERRITORY 
(To which reference is made in the text) 

1.-Almora (E 6) Kunawar (Kunaour, Kunawur) , a for- 
2.-Ambala ( D  5) mer district nearly equivalent t o  the 

present Bashahr 
3.-Astor ( B  4) 27.-Ilurram (Kuram) ( C  2) 
4.-Attock ( C  3) 28.-Ladakh (Ladak) ( B  5) 
5.-Baltistan ( B  4) 29.-Lahore ( D  4) 
6.-Bashahr (Bushahr) ( D  6) 30.-Lahul ( C  5) 
7.-Braldah ( B  4) 31.-Mangrik ( B  6) 
8.-Chamba (C 5) 32.-Mirpur (C 4) 
9.-Chitral ( B  2) 33.-Muzaffarabad ( B  3) 

10.-Dehra Dun ( D  6) 34.-Naini Tal  ( E  6) 
11.-Dera Ismail Khan ( D  2) 35.-Pangi, north section of Chamba in 
12.-Dir ( B  2) Chenab Valley (C 5) 
13.-Garhmal (British Garhwal) ( D  6) 36.-Peshawar ( C  2) 
14.-Gilgit ( B  4) 37.-Punch (Poonch) ( C  4) 
15.-Guiranwala ( C  3) 38.-Purig, Dras Valley, formerly accounted 
16.-Gurdaspur ( C  4) in Baltistan but  now in Ladakh 
17.-Hanle (C 6) ( B  4) 
18.-Haznra ( B  3) Rampur (just southwest of Naini Ta l )  

19.-Hunza (A 4) 39.-Rawalpindi ( C  3) 
20.-Jaunsar, north extension of Dehra 40.-Rupshu ( C  6) 

Dun ( D  5) 41.-Sahnranpur ( E  5)  
21-Jl~elum ( C  3) 42.-Sl1n11pur ( C  3) 

Icagnn (\-alley of northern Hnzarn) 43.-Sialltot ( C  4) 
22.-ICangra. ( C  5) 44.-Simla (Simla Hill States, excluding 
23.-Kashmir (districts of North and Basl~ahr) ( D  5) 

South, but not surrounding areas 45.--S1)iti 
associated politically with il)  ( B  4) 46.-Tehri (Tehri-Garhwal, Tihri) ( D  6) 

24.-Icohat ( C  2) 47.-Tirah ( C  2) 
25-ICulu (district of ICangm) ( D  5) 48.-Udhampur ( C  4) 
26.-Kumann (Kan~aon ,  Kumaon) ( D  7) 49.-\\'aziristan ( C  1) 

(once included most of Aln~orn) 50.-Znslinr (Zansknr) ( C  5) 

On this list the orthography of the Governnlent of India Survey Maps 
has been adopted. However, some spellings are not ye t  standardized. The  
following are in general use, and seein to express better the pronunciation: 
Bushahr, I<umaon, Ladak, Poonch, and Zansliar. Rut, as  Dr. Stewart also 
informs me, pronunciation itself is not uniform. 
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SIMLA. Simla (2100 m.). 
CHAMBA. Dalhousie (1800-2100 m.) . 
KANGRA. Dharmsala (1800-2100 m.) . 
RAIVALPINDI. Rawalpindi (520 m.) ; blurree (1800-2100 m.) ; Murree 

Hills (1800-2700 m.) . 
Route 1.-Up Jhelum River to Srinagar (Jhelum Valley Road).  
Leaving Rawalpindi take road northeast to Jhelum River, thence north 

to Dome1 and east to Srinagar. N~UZAFFARABAD: I<ohala (600 m. alt.) ; Do- 
me1 (670 m.), a t  mouth of Kishanganga R . ;  Garhi (850 m.) ; Chenari (1150 
m.1 ; Uri (1200 m.) ,  whence Punch Road goes south over' Aliabad Pass 
(2450 m.) ; Rampur (1370 m.) . KASHMIR: Baramulla (1600 m.) , entrance 
to Vale of Kashmir; Srinagar (1600 m.). 

Route 2.-Northern slope of Pir Panjal Range (southeast of Baramulla 
and southwest of Srinagar, on Route 1). 

KASHMIR: Dangarpur (2100 m.) ; Tangmarg (2200 m.) ; Gulmarg (2700 
m.) ; Khillanmarg (3000 m.) ; blt .  Apharwat (4000 m.). 

Route 3.-Plain northwest of Srinagar (Route 1).  
KASHMIR: Srinagar; Dal Lake (1600 m.) ; Ganderbal (1600 m.) , near 

nlouth of Sind R.; Bandipura (" Bandipur "), on Wular Lake (1600 in.). 

Rozcte 4.-Srinagar (on Route 1) southeast to pass over Pir Panjal 
Range, thence south to Udhampur. 

KASI-IMIR: Srinagar; up Jheluln R. to Islalnabad (1600 m.) ; then Bani- 
ha1 Pass (2700 m.) into VDHAMPCR: Kad (1800-2100 ~ n . )  ; Udharnpur (ca. 
900 m.) . 

Route 5.-Liddar Valley, east of Srinagar. 
KASHMIR: From Islarnabacl (on Route 4) north-northeast up 1,iddar 

River to Aish Magam r" Eishmakam ") (1800 m.) ; Pahlgam (2200 m.) ,  
above which are alpine lakes of Sorus and Tulion; Arau ("Aru ") (2450 m.), 
with one fork of river from southeast slope of Mt.  Kolahoi; up western fork 
to the west of Mt.  Kolahoi to Har Nag (ca. 3700 m.) .  

Route 6.-Headwaters of 1,iddar and Sind Rivers. 
KASHMIR: From Pahlgam (on Route 5) north to Shish Nag (ca. 3700 

m.) ; Panch (Panj) Tarni; Amarnath, on upper Sind R. (on Route 7 ) .  

Route 7.-Sind Valley, northeast of Srinagar. 
KASHMIR: From Ganclerhal (on Route 3) up Sind R. to Wayil (1650 

1n.) ; Kangan (ca. 1800 m.) ; Gund (2300 m.) ; Sonamarg (2800 m.) ; Baltal 
12900 m.) ; Amarnath (on Route 6 ) .  

Route 8.-Dras Valley (Purig) . 
KASHMIR: From Baltal (on Route 7) northeastward over the Great 

Himalaya Range via the Zoji Pass (3700 m.) into LADAKH: to Mitsahoi 
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(3400 m.) ; Matayan (3050 m.) ; Dras (3000 m.) ; Kharbu (3000 m.) ; Chun- 
agund (2900 m.) . 

Route 9.-Indus Valley in Baltistan. 
LADAKH. Slightly east of Chunagund (on Route 8) leave Ladakh Road 

and take Baltistan Road northward down the Suru River to the Indus 
beyond Olthingthang (" Olding ") (2700 in.) ; thence in BALTISTAN d0n.n 
Indus R. nortll~vestward to Bagicha (2600 m.) ; Tolti (2500 111.) ; Parkutta 
(2500 111.) ; to Kiris (2400 m.) ; near i1louth of Shyok R . ;  up Shyok north- 
eastward to Iiuru (2500 m.) ; and Blaghar (2550 in.),  opposite Doghani near 
nlouth of Thalle; up Thalle northnrestward to Khusoillik (" Kasurmik 11)  

(3000 111.) ; thence westward over the Thalle La (4900 111.) ; to Shigar on 
lower Shigar R. ;  southwestward down Shigar R.  to Skardu a t  its confluence 
with the Indus. 

Route 10.-Kishanganga Valley. 
MUZAFFARABAD. From Dome1 (on Route 1) northeastward up Kishan- 

ganga R. to Muzaffarabad (700 n1.) ; Dhanni (750 m.) ; Battaki (900 111.) ; 
Tithwal (" Titwal ") (1070 m.) ; Surkhala (1200 in.) ; Keran (1500 m.) ; 
Reshna (1700 in.) ; Shardi ("  Sharda ") (1800 m.) ; Kel ( "  Khel ") (2000 
m . )  KASHMIR: Taobat (" Taubat ") (2200 111.) ; Bagtor (" Bhagtour ") 
(2250 m.) ; Kanzalwan (" Kunzalnran ") (2400 111.) ; Badwan (2450 111.) ; 
Gurez (" Gurais ") (2450 m.) ; Cllorwan (2700 in.). 

Route 11.-From \Vular Lake north to the I<ishanganga River. 
KASHMIR: Bandipura (on Route 3) ; to Tragbal; Rajdhiangan Pass 

(3600 m.) ; I<anzal~vnn (on Route 10).  

Route 12.-Froin the I(is11anganga Valley via the Deosai Plains north- 
enstwarcl to Skardu. 

KASI~MIR:  Froin Chornan (on Route 10) ; to Iiamri; AIinimarg (2750 
in.) ; Burzil Chowki (3400 111.) ; Mir Panzil Pass (4300 m.),  over the Great 
Hiinalaya Range. BALTISTAN: Deosai Plains (4000 111.) ; Burji La  (4900 
111.) ; Satpura La (4700 n1.) ; Skardu (on Route 9 ) ,  on Indus River. 

Routc 13.-Astor Excursion to Gurikot, east of &It. Nanga Parbat. 
KASHMIR: Iianlri (on Route 12) ; nort,h to Kamri Pass (4300 m.) over 

the Great Himalaya Range. ASTOR: Shankargarh (3200 111.) ; Rattu (2700 
nl.) ; Rupal Nullah (2400 m.) ; and Gurikot (2300 m.) . Thence returning 
southeastward to Oudhoi (" Godai ") (2600 m.) ; Chilam (" Chillam ") 
(3000 in.) ; to Burzil Pass (4300 in.),  over the Great Himalaya Range. 
KASHMIR: Burzil (on Route 12). 



Route 14.-4ind to Kishanganga Valleys via Gangabal Lakes. 
KASHMIR: Kangan (1800 m.) (on Route 7 ) ,  on Sind River; up the Wan- 

gat stream to Nara Nag (2600 m.) ; Trunkal (3350 m.) ; Gangabal Lakes 
(3650 m.) ; Zojibal Pass (4100 m.) ; Mengandob (3350 m.) ; Gadsar (3350 
m.) ; Masjid Gali (4100 m.) ; Kun Patthar (3000 m.) ; Lohan Gali (3300 
m.) ; IVaziri Thal (2700 m.), in Tilel Valley; Chorwan (on Route lo ) ,  on 
Kishanganga River. 

(Numbers I 

Aish Mngam. 5 
Aliabnd Pass, 1 
Amarnath, 6, 7 
Aphanvat, 2 
Arar~ (Aru), 5 

Badw'ln. 10 
Bagichn, 9 
Bogtor, 10 
Baltnl. 7. 8 
~ a n d i ~ u i a  (Bandipur), 3,11 
Bnn~hnl Pass. 4 
Bnramulla. 1 
Rattnki, 10 
Bhagtour. 10 
Blnphnr. 9 
Burii La, 12 
Burzil, 12, 13 

Chenari, 1 
Chllarn. 13 
Chonvnn, 10. 12. 14 
Chunagund, 8, 9 
Dal Lake. 3 
Dalhollsie, Chnmba 
Dangarpllr. 2 
Dehra Dun 
Deosni. 12 
Dhanni. 10 
Dhnrn~w In. Knngra 
Domel. 1. 10 
Drns. 8 

Eishrnnkarn. 5 

Gndsnr. 14 
Gnnderbnl. 3. 7 
Gannabal Lakes, 14 
Garhi, 1 
Godai (Gr~dhoi). 13 
Culrnarg. 2 
Gund, 7 
Orlrez (O~lrais). 10 
Gurikot. 13 

:efer t o  Itinerary Routes of preceding list.) 

Har Xng. 5 Panch Tarni. 6 

Indus R.. 9, 12 
Islamabad, 4, 5 

Parkutta, 9 
Rajdhiangan La, 11 
Ra.ivur. Dehra Dun 

Jhelum R., 1. 4 Ramp&, 1 
Rattu, 13 

Kad. 4 Rawalpindi 
Ihrnri. 12, 13 Reshna. 10 
ICangan, 7, 14 
Kanzalwnn, 10, 11 
ICasurmik. 9 
Iicl (IChel), 10 
I<el.an. 10 
Kharbu, 8 
Khillanmarg. 2 
Iihusomik. 9 
Iiiris, 9 
ICishanganga R., 10, 11, 
Kohnla, 1 
I<olahoi, 5 
Kun Patthar. 14 
Kunzalwan, 10, 11 
Kuru. 9 

Lnndour. Dehrn Dun 
Licldar R.. 5 .  6 
Lohan Gali, 14 

Mnsiid Cali, 14 
Mataysn, 8 
Mensandob. 14 
Minimam, 12 
Mir Panzil La. 12 
Mitsnhoi, 8 
Murrec, Rnwalpinrli 
Mnssoorie, Dehra D ~ l n  
Muxaffarahad, 10 

Nnrn Nag, 14 

Olthingthang (Olding), 9 

Rupal ~ u l l a h ,  13 
Satpura La, 12 
Shankargarh, 13 
Shardi, 10 
Shigar, 9 
Shish Nag, 6 
Shvok R.. 9 
~ i m l a  ' 

Sind R.. 6. 7. 14 
~ k a r d u ,  '9, ' 12 
Sonamarg, 7 
Soms Lake, 5 
Srinagar, 1, 3, 4 
Surkhala, 10 
SIIRI R., 9 
Tnngmarg, 2 
Tnobat (Taubat), 10 
Thalle. 9 
Tilel, 14 
Tithwal (Titwal) 
Tolti, 9 
Tragbal, 11 
Trunkal. 14 
Trllion, 5 

Udhampur, 4 
Uri, 1 

Wangat, 14 
Wayil, 7 
Waziri Thal, 14 
Wular Lake, 3, 11 

Zoji La, 8 
Zoiibal La, 14 
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In 1930 Walter Koelz first collected in India under the auspices of the 
Roerich Rluseum. He began in June a t  Naggar, Ku16, in the Kangra Dis- 
trict of the Punjab, crossed the Rotang La and spent most of July and early 
August in Lahul. He spent a few weeks in Cllamba State to the west, and 
then collected in Rampur, Bashahr, Kulu, and Lahul. 

I n  1931 he went much farther afield. H e  collected a few specimens on 
the plains of the Punjab in February and early March, spending the next 
three months in the neighborhood of Kulu. I n  June he returned to Lahul 
and crossed the Baralacha Pass into Rupshu, a lofty plateau region in 
Icashmir, most of which is above 4500 meters. H e  visited Hanle and spent 
more than a month travelling in Ladak. I n  September he crossed the 
Kangi La into Zanskar, returning to Naggar in October. 

In 1934 Mr. Koelz returned to India under the auspices of the University 
of Michigan, starting to collect again in Icangra in April. He collected 
again in Kulu, visiting the Parbati Valley and returned to Lahul in July, 
crossing the Great Range of the Himalayas by the Tsarichen La into Zan- 
skar. He crossed into Purig and entered Ladak proper by the Namika La. 
He ascended the Indus to Hemis and turned east to Rupshu, arriving back 
in Lahul toward the end of August. He spent September in Spiti and Oc- 
tober in Bashahr, returning to Kulu toward the middle of November. 

In  193G the United States Department of Agriculture sent R4r. Koelz 
to India for the fourth time. He began collecting in Kangra, visited Mandi 
and parts of Kulu and again entered Lahul. In  early July he visited Cham- 
ba. Leaving Chamba he entered Kashmir by the motor road from Jammu 
beginning to collect on the Pir Panjal (Banihal) Pass. The rcst of July 
was spent in the Vale of Kashmir. On ,July 30 he left Bandipur on the 
Wular Lake, crossed the Rajdhiangan Pass and arrived a t  Gurez (Gurais) 
on the Kishanganga River on August 3. From Burzil he crossed the Deosai 
Plains and dcscended to Sknrdu in Baltistan. The next four or five weeks 
were spent in the highlands of Baltistan, especially in the Shyok watershed. 
In the autumn a few collert,ions were again made in Kangra. Altogether 
Mr. Koelz and his native collectors gathercd about 10,000 numbers in India. 
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THE WESTERN HIMALAYAS 

Tribe I. GRATIOLEAE 

Tribe mainly tropical, both of the Old and New Worlds. 

KEY TO GENERA 

A. Anther-cells 2, distinct; plants caulescent, with racemose inflorescence, the flowers 
a t  least 5 mm. long. 

B. Cells of anther parallel; pedicels often bibracteolate. 
C. Corolla rotate, white, densely pilose within on all sides, the lobes longer 

than the tube, the upper two petals united wholly into a single lobe; 
anthers and stigma far exsert,cd from the corolla; capsule eqr~ally scpti- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cidal and loculicidal. . l .  Scopa~ia  
CC. Corolla not rotate nor pilose on all sides, the lobes about equaling or 

shorter than the tube;  anthers and stigma not exserted beyond the 
corolla. 

D. Anther-cells proximate; leaf-blades sessile, entire or nearly so, all 
opposite. 

E. Calyx bibracteolate a t  base, the sepals unequal in width, dis- 
tinct, longer than t,he ovoid capsule; stamens 4 ;  corolla white 
or violet-tinged; capsule dehiscing both septicidally and locu- 
licidally ; leaf-blades ample t,hroughout. 

F. Corolla campanulate; outer sepal ovate, smooth, only 2 
to  3 times the width of the innermost; leaf-blades cu- 
neate, roundrtl. 1-\-einetl; 1)1:1nt repent, :tscc'n(lin!: :rt +~pc,s.  

2. Brnn~irr 
FF. Corolla narrom, zygomorphic; outer sepal rotund, trun- 

rate a t  base, reticulat,e-veined, more than 4 times the 
width of the innermost: leaf-blades linear-lanceolate, at- 
t,enuate to  an obtuse tip, pinnately veined; plant repent, 
:\*crnciing : ~ t  :~ l )es .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3 .  :ll(,lln 

EE. Calyx not bracteolate, the sepals all alike, united below, less 
than 4 the length of the globose c:lpsule; stamens 2 ;  corolla 
violet, zygomorphic; capsule dehiscing loculicidally; only the 
lower lenf-blades large, t,hose of the middle and upper part of 
the stcnl (bracts) slnall or even scale-like.. . . . .  .4. Dopalriztn~ 

DD. Anther-cclls scparatrd on short arms of the connective; calyx bi- 
bracieolaic a t  base, the brncteoles small; corolla narrow, zygo- 
n ~ o r l ~ h i c ;  Ir:tl-blatlrs pc.liolrd to cl:~sping, crrnrllatr to  I~ipinnaiititl, 
opposite or whorled. 

E. Anthers all developed, pollrniferoua; sepals alike, united over 
3 length ; capsule locr~lic,idnl ; inflorescrnre racemose or slenderly 
spicate, the brnct,s ofirn I:u.pe and leaf-like. 

F. Corolla sant hic (yello\\,), strongly zygomorphic ; capsule 
pl~hcqccnt to hirsute; calyx h ~ r s ~ ~ t e ,  t.he lohes not. or 
sr:lrrrly longrr t hall the trlbr ; Irnvrs not glnndular- 
ptlncCnlc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5. Lin.d(!nbcr.gin 

FF. Corolla cyanic (pl~rplish or violet), less zygomorphic; 
capsule glnbrolls; calyx more finrly pul7rscrnt, or glabrate, 
the lobes longer than the t r ~ h c ;  lcnves and calyces glan- 
dular-p~nct~ate .  . . . . . . . . . . . . . . . . . . . . . . . . . .  .6. Limnophiln 

EE. Anthcrs r~nequnlly dcveloprd, onr! rcll of longer innt.crior) pair 
nbori.ivr; sepnls r~neql~nl ,  ih r  ~ ~ p p c r m o s t  larger than the other 
four; cnpsl~lr loc~~lir idal  and scpt.icidal. . . . . . . . . .  .7 .  Arlcnos7na 

RD. Cells of anther di\lcrgrnt; pcdirrls not. I~rnctcolatr ; c o r o l l ~  cyanic. 
C. Capsule drhisrrnt.; corolla less t.han iwire t.hc 1cngt.h of th r  cal~rx; plltnl.: 

a~ i t  h well-tlrvrloped stems. 



SYSTEMATIC TREATMENT 

KEY TO TRIBES 

A. Corolla with the upper lobes external, overlapping in the  bud. 
( ANTIRRHINOIDEAE)  

B. Capsule septicidal or loculicidal by  a simple slit, the septum breaking from 
the capsule-wall or rupturing; corolla not saccate or spurred anteriorly. 

C.  Stigmas distinct, flattened (except in Bramia, Scoparia, and Limosellu) ; 
seeds reticulate, wingles  ; capsule-walls membranous ; inflorescence simply 
racemose, the bracts foliaceous or subulate, and the flowers axillary; 
filaments 4, didynambus, or 2;  leaves opposite.. . . . . . . I .  GRATIOLEAE 

CC. Stigmas wholly united, punctiform or capltate; seeds not reticulate, either 
smooth, tuberculate, ridged, or winged. 

D .  Lobes of corolla all evident, the lips not  inflated; filaments 4 or 5, 
the anther-cells contiguous. 

E .  Leaves alternate; inflorescence racemose, the flowers single or 
fasciculate; filaments 5 or 4 ;  corolla rotate, yellow or white. 

11. VERBASCEAE 
EE.  Leaves opposite; inflorescence compound, the flowers disposed 

in peduncled cymes; filaments 4 ;  corolla zygomorphic, brown 
or greenish, the upper lobes horizontal, the lateral vertical, and 
the lowermost deflexed or recurved.. . . . . . ,111. CHELONEAE 

D D .  Lobes of the yellow corolla wholly merged in the rounded inflated 
lips; filaments 2, the anther-cells separated on arms of the  con- 
nective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .IV. CALCEOLARIEAE 

BB. Capsule transversely loculicidal, the scptum and arijncent c:lpsule-walls un- 
ruptured; corolla saccate or spurred anteriorly; leaves alternate. 

V. A N T I R R H I N E A E  
AA. Corolla with the lower lobes external, overlapping in the bud (excepting Lrrgotis). 

( R H I N A N T H O I D E r n )  
B. Upper lobes of corolla flattened or widely arched, often spreading; anthers 

all distinct. 
C .  Capsule fleshy, red, lustrous, tardily dehiscing near apex septicidally and 

slightly loculicidally ; stigma and style scarcely evident ; filaments fused 
with corolla entire length, the anthers sesaile; leaf-blades sharply dimor- 
phic, those of the main stems ovate, opposite, but of the shoots involute- 
acicular, crowded; outer layers of stem abscissing. 

VI. H E M I P H R A G M E A E  
CC. Capsule drv, dull, normally dehiacent; stigma cnpitate or pllnctiform; 

 filament,^ distally free from corolla (except sometimes in Lagolis);  leaf- 
blades uniform, or gradually different from base to  summit of plant; 
outer layers of st,em not absci~qing. 

D. Anther-cells explanate, equal, parallel or divergent, confluent or 
(sometimes in I'sronica) distinct ; corolla violet-blue or white ; 
capsule septicidal or loc~~licidal ;  sepals distinct (except in Lagotis) ; 
bract.eol~s none; leaves lanceolate t o  orbicular-ovate, opposite. 
alternate, or radical; plants not parasitic. . . . .VII .  VERONICEAE 

D D .  Anther-cells not explanate, distinct, parallel, equal or with one cell 
part,ially or wholly reduced; corolla yellow, purple, or (in Buchnern 
and sometimes in 8bn:qn) violet-blue or white; st-pals united proxi- 
nlally; hmcteoles a pair heneath calyx (hut  lacking in Lrpln- 
rhahdon) ; l e a v r ~  filiform-linear t,o Innccolat~, oppo~it,t-:  plant8 
~ ~ n ~ ~ a l l y  root,-pamsites. . . . . . . . . . . . . . . . . . . . . .VIII. RUCHNERE.4E 

B. TTpper lobes of corolla narrowly archcd. forming n definitr gnlrn that  rncloses 
the an t .h~re ;  anthers f r e q ~ ~ e n t l y  cohering; stamens 4, didynamol~a; capsule 
lon~licidal ; probably mostly root-parasites. . . . . . . . . . . .IX. EUPHRASIEAE 



THE WESTERN HIMALAYAS 

Tribe I. GRATIOLEAE 

Tribe mainly tropical, both of the Old and New Worlds. 

A. Anther-cells 2, distinct; plants caulescent, with racemose inflorescence, the  flowers 
a t  least 5 mm. long. 

B. Cells of anther parallel; pedicels often bibracteolate. 
C .  Corolla rotate, white, densely pilose within on all sides, the lobes longer 

than the tube, the upper two petals united wholly into a single lobe; 
anthers and stigma far exserted from the corolla; capsule eqr~ally septi- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cidal and loculicidal. . I .  Scoporin 
CC. Corolla not rotate nor pilose on all sides, the lobes about equaling or 

shorter than the tube;  anthers and stigma not esscrt.ed beyond the 
corolla. 

D. Anther-cells proximabe; leaf-blades sessile, entire or nearly so, all 
opposite. 

E. Calyx bibracteolate a t  base, the sepals unequal in width, dis- 
tinct, longer than the ovoid capsule; stamens 4 ;  corolla white 
or violet-tinged ; capsule dehiscing both septicidally and locu- 
licidally ; leaf-blades ample throughout. 

F. Corolla campanulate; outer sepal ovate, smooth, only 2 
to  3 times the width of the innermost; leaf-blades cu- 
nrutc, rounded. 1-veined; 111:lnt repent, :isccnding at ulrcs. 

2. Brnn~itr 
FF. Corolla narrow, zygomorphic; outer sepal rotund, trun- 

cate a t  base, reticulat,e-veined, more than 4 times the 
width of the innermost; leaf-blades linear-lanceolate, at- 
tenuat.e t o  an obtuse tip, pinnately veined; plant repent, 
:~.crnding nt apes. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3 .  .11(,lln 

EE. Calyx not bracteolnte, the sepals all alike, united below, less 
than 4 the length of the globose capsule; stramens 2 ;  corolla 
violet, zygomorphic; capsule dehiscing loculicidally ; only the 
lower leaf-blades large, those of the middle and upper part of 
the stem (bracts) small or even scale-like.. .... .4. Dopatriztn~ 

DD. Anther-cells separated on short arms of the connective; calyx bi- 
bracteolate a t  base, the bracteoles small; corolla narrow, zygo- 
rnorphic; 1c:tf-blndrs llrtiolcd to  clasping, crrnl~lxte to  hipinnat,ifitl. 
opposite or whorled. 

E. Anthers all developed, pollcniferous; sepals alike, united over 
% lengt,h ; capsule locr~licidal ; inflorescence racemose or slenderly 
spicate, the bracts often larpr and leaf-like. 

F. Corolla santhic (yellow), strongly zygomorphic ; capsule 
pr~bescent to h i r s ~ ~ t e ;  calyx hirs~ite, the lobes not or 
sc:~rcely longer than the tube;  leaves not glandular- 
punr.t,nl e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5. Lindcnbrrgin 

FF. Corolla cynnic (purplish or violet), less eygomorphic; 
capsule glabrous; rnlys more finely pr~hescent or glabrate, 
the lobes longer than the tube;  leaves and calyces glan- 
dular-punctnte. . . . . . . . . . . . . . . . . . . . . . . . . . .  .6. Limnophiln 

EE. Anthers unequally developed, one cell of longer (ant,erior) pair 
abortive; sep~lls unequal, I.he nppcrmost larger than the other 
for~r  ; m p s ~ l c  loc~~licidal nnd septicidal. . . . . . . . . .  .7.  Adenosl,~.n 

RB. Cells of anther divergent; pcdiccls not brn~t~eolate  ; corolla cynnic. 
C. Capnrlc tichiscent,; corolla less than twice the length of the calyx; plant. 

with well-developed stems. 



D. Dehiscence of czpsule septicidal; anterior filaments seeming to arise 
from the distal part of the corolla, their proximal portions fused 
with the corolla-tube. 

E. Sepals distinct, or united 4 length or less, spreading or ascend- 
ing but not investing capsule; attached anterior filaments form- 
ing pubescent ridges; septum of capsule persistent. 

8. Lindernia 
EE. Sepals united over 4 length into a winged calyx-tube, the tips 

connivent above the closely invested capsule; attached an- 
terior filaments not forming pubescent ridges; septum of cap- 
sule not persistent. ............................... .9. Torenia 

DD. Dehiscence of capsule loculicidal; anterior filaments distinct from 
deep within corolla-tube. 

E. Sepals united over 3 length, the campanulate calyx-tube usually 
enclosing the ovoid capsule; upper lip of corolla little shorter 
than lower, its free lobes rounded; bracts foliose. 10. Mimulus 

EE. Sepals united about 4 length, the funnelform tube exposing the 
capsl~le which is as wide as long; upper lip of corolla much 
shorter than lower, its free lobes acute ; bracts subulate. 

11. Mazus 
CC. Capsule indehiscent, globose; corolla 20-25 mm. long, thrice the length 

of the calyx; plants with short stems, the flowers rising from the bases 
of the large leaves. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12. Lancea 

AA. Anther-cells wholly confluent, opening as a single cell; low herbs, with minute 
flowers (less than 5 mm. long). 

B. Capsule 2-celled throughout: calyx 3-4 lobed, the hemispherical tube wholly 
enclosing the capsule; leaves opposite on the short stem; stolons none. 

13. Glossostigma 
BB. Capsule di.stally l-cellcd; calyx 5-lobed, the frinnelform tube enclosing only 

the proximal f of the cnpw~le; plants acaule~cent~, with radical leaves and with 
stolons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14. Limoselln 

1. SCOPARIA Linnaeus 

Scopan'a L., Spec. Plant. 116, 1753; Gen. Plant. ed. V, 52, 1754. Genotype, S. dulcis L. 
Generic name from Latin word for broom, in allusion to its habit. 

A genus of about 20 Neotropical species, of which the following is ad- 
ventive to the Old World Tropics. 

1. Scoparia dulcis L. 
Sropnria d~ilcis L., 1.c. " Habitat in Jamaica, Curassao." Apparently described from 

living material in the Clifford Garden in Holland. (See Monog. Acad. Nat. Sci. 
Phila. 1 :  109. 1935.) 

Corolla white. Flowering and fruiting through most of the year. 
Waysides and waste places, 750 m. altitude, Dehra Dun to Rajpur, 

Stezclnrt 11159. Probably much more common than this single collection 
would suggest. One of the commonest Tropical weeds. 

2. BRAMIA Lamarck 

Brnmin Lam., Encyc. Meth., Bot. 1 :  459, 1785. Genotype, B.  indica Lam., the only 
original species. This was Brami of Rheede's Hortus Malabarimrrr (10: 27, tab. 14, 
16901, the name being a native Indian one. 

4 genus, prohrzbly monotypic, occurring through the Tropics of both 
t~emispheres, growing especially on and near sea-coasts. 



THE WESTERN HIMALAYAS 2!3 

1. Bramia monnieri (Linnaeus) Pennell 
Lysimachia monnieri L., Cent. Plant. 2: 9, 1756. "Habitat in America, meridionali. 

Hallman." D. Z. Hallman sent to Linnaeus specimens from Spain, so that i t  s e e m  
probable that the type of this was transmitted from some source in Spanish Amer- 
ica. Although not so indicated, this was doubtless the basis of Gratiola monnieri L., 
Syst. Nat. ed. X, 851, Je. 1759, which became G. monnieria L. in Amoen. Acad. 4: 
306, Nov., 1759. The specific name has been generally used in this emended form. 
as in Herpestis monnieria (L.) H.B.K., Nov. Gen. e t  Spec. 2: 366, 1818, the pre- 
ferred name during the past century, and later in Bramia mcmnieria (L.) Drake, 
F1. Polyn. Franc. 142, 1892. 

Bramia indica Lam., 1.c. 459, 1785. " On trouve cette plante dans 1'Inde &c au Malabar, 
dans des lieux humides; nous en avons recu des morceaux de M. Sonnerat, qui ne 
different de celle de Rheede . . . . ." The plants of both hemispheres have proved 
conspecific, the species being dispersed by ocean currents (cf. Guppy, Plants, Seeds, 
& Currents in W. Indies & Azores 477, 1917). 

Bramia monnieri (L.) Pennell, in Proc. Acad. Nat. Sci. Phila. 75: 10, 1923. 

Corolla white or violet-tinged. Flowering through most of year. 
Moist soil, springy places, and along streams, below 700 meters altitude. 

Peshawar: - , Qazilbash (Isl) . Hazara : Makend, Stewart 9654. Rawalpindi : 
Rawalpindi, Stewart 13812 (ANSP, Gord, GH, NYBG). Shahpur: Ravi R., Stewart 
1802. Garhwal : Boxar, Znayat 25967a (ANSP, UCLA) . Icumaun : Berbatti, N. Gill 72 
(ANSP, UCLA) . 

3. MELLA Vandelli 

Afella Vnndclli, F1. Lusit. e t  Bras. 43, f. 23, 1788. Generic diagnosis only, based upon 
matcrinl from Brazil. As no species was cited, this name was not validly published 
according to the American Code, but it is to  be counted so under the new Inter- 
national Rules of Nomenclature. 

Caconapca Cham. in Linnaea 8: 28, 1833. Genotype, C. gratioloides Cham., of Brazil, 
the only original species. 

Genus mainly Neotropical, but with a fen? species in the Old World 
Tropics. Differs from Bacopn Aubl. and Herpestis Gaertn. fil. in definitely 
bilahintc corollas, pinnately veined leaves, and erect habit. 

I.  Mella hamiltoniana (Bentham) comb. nov. 
Herpestis llnmiltoniana Benth. in Wall., Numer. List Spec. Ind. Mus. n. 3898, 1828, ined.; 

Scroph. Indicae 30, 1835. " Hab. ad Sukanaghur. Hamilton [in 1802-031." Type 
not seen nor checked. 

This differs from Mella floribunda (R.  Br.) Pennell, a species of Malaya 
and northern Australia, in its flowers being sessile instead of pedicelled. 

No specimens seen, but according to  Hooker (Fl. Brit. India 4:  272, 
1884) it  occurs in the Puntjab, ascending to  900 meters altitude. Through 
T~mpirnl India. 

4. DOPATRIUM Buchanan-Hamilton 

Dnpn/ r i i tn i  n ~ ~ r h . - H ~ m . ,  ex Benth., Scroph. Indicae 30, 1835. Genotype, D. junceum 
(Ronb.) Bentah. 

A genus of some 10 species in the Tropics of t,he Old World, Oriental and 
Et,hiopian. 
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1. Dopatrium junceum (Roxburgh)  Buchanan-Hamil ton 

Crolwlo juncea Roxb., P1. Coromand. 2 :  16, t. 129, 1798. " Delights in a wet situation. 
Appears and  flowers during the rains." 

Dopatrium junceum (Roxb.) Benth., 1.c. 31, 1835. 

Although throughout the Indian peninsula, this aquatic has been seen in 
our territory only from the shores of Wular Lake, a t  1500 to  1700 meters 
altitude, in Kashmir. Flowering in July. 

Kashmir: Bandipur, Slewart 5026; Sopor, Koelr 9013. 

5. LINDENBERGIA L e h m a n n  

Lindenbergia Lehm., in Link & Otto, Sem. Hort.  Hamburg. 1829. (Also see Linnaea 6:  
Litt,.-Ber. 45, 1829.) Genotype, L, u~licaejolia Lchrn., of Nepal, the only original 
spcries. Genus named for J. B. G. Lindenberg, authority on European Hepaticae. 

A genus of some 20 species, of tropical Asia and Africa. Ours all low- 
land, or on outer mountain ranges. 

A. C'oroll;~ 30 nirn. long, its lip3 not over a length of tube, both spreading, upper 
like 1owc.r lobes rounded; calyx 8 rnm. long, the lobes rounded; leaf-blades oval, 
a t t c n ~ ~ > ~ t c ,  the Inrger 12-13 crn. long, 6 crn. wide.. . . . . . . . . . ....... 1. L. grandijlora 

AA.  Corolln 5-15 rnrn. long, i t s  lower lip nenrly a s  long as  tube, its upper arched- 
projecting; ccrlyx 3-6 Inrn. long, the lo1)cs ncute to obtuse or slightly rounded; 
leaf-hlnclcs ellipbic or elliptic-ovnt,c, nrute to obtuse, the larger umially 2-5 crn. long, 
1-2 cm. wide, occnvionnlly much lnrger (prenirnt~bly in wetter s i t ~ ~ a t i o n s ) .  

13. Umcts smaller than rnain foliage-lraves, the inflorescence forming elongated 
intcrrl~pt,rd .spikes; corolln-lips sc:lrcely sprending, the upper distally atten- 
~ l a t r ,  its lohen frrr  at  nprx nnrl nc l~ te ;  c:~lvx hirsute, t h r  lobes ncute; lenf- 
t~l i~t lcs  n r ~ ~ t r ,  9h:uply tlrnt:tte.. . . . . . . . . . . . . . . . . . . . . . . . . . .2. L. macroslach~a 

RH. Brnrts itlent,ical wibh folinge-leaves, flowrrs developing in ncarly all axils, the 
1lpl)er not nggreuntr~l into clcfinitr inflorescences; lower lip of corolla de- 
c.~~r\.c~cl-~~)rentling, the free lohcs of hot.h lips ro l~nded;  cnlyx loosflly hirsute, 
t.he lobes acutish to o b t ~ ~ w - r o l ~ n t l r t l ;  Irnf-hl~~tles acutish to  obt,r~m, wit,h 
n r l ~ t e  t o  crenately rounded dentntions.. . . . . . . . . . . . . . . . . . . . ... a. L.  ruderalis 

Possibly within our territory is also Lindcnbergin indicn (L,.) Vntke 
(Dodartin inrlicn L., 1753; L. polyanthn Royle, 183.5), which is attributed 
to the Punjab in IIooker's Flora (p. 262), and said to ascend the Hitnalayas 
to 1800 meters altitude. ,It differs from L. mncrostnchyn by having smaller 
 leave^, which are crenntely dentate and a t  tip obtuse-rounded. 

I .  Lindenbergia grandiflora (Buchanan-Hamil ton)  Bentham 
Slornodin (rrnncli/lorn Brlrh. Ilmrn. r x  Don. Prorl. FI. N ~ p n l .  89, 1825. " In  Nrpnlin ntl 

Narminhrtt .~ [ p r o p  Knt l~manr l l~ l .  Hfrmilton l in 1802-031 . . . ." Type not sren, 
hrit description distinctivr. 

Lindcnbergin nandiflora (Bnch. Hem .) Benth., Scroph. Indicne 22, 1836. 

From Almorn e a s t w ~ r d  to Burmn. 
Almorn: Cnn~oliknt, ,  Innun1 (DD). Kl~mnrin. R .  Krimnrln, Dirthie. 
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2. Lindenbergia macrostachya (Bentham) Bentham , 

Stenzodia n z a ~ ~ o s l a c h y a  Benth., in Wall., Numer. List Spec. Ind.  Mus. n. 3925, 1831, 
ined. ; in Bot. Reg. 17: sub n ,  1470, 1832. " Hab.  in India Orientali in Martabania 
e t  Oude, Wallich . . . . ." 

Lindenbergia macroslacitya (Benth.) Benth., Scroph. Indicae 22, 1835. 

Corolla yellow. Flowering frorn early April to  early May.  
Waste places, on the plains and lower mountain valleys, up to 1800 ineters 

altitude, froin Hazara eastward to China and Siam. 
Hazara: Abbottnbad, Stewart 10779 (NYBG) ; Batrasi, Stewart 9629. Rawalpindi: 

Rawalpindi, Slewart 7028, 13829 (GH) .  Muzaffarabad: Barsala, Stewart 14786 (GH, 
NYBG) ; Domel-Garhi, Slewart 9604: Gurdaspur : Pathankot, Stewart 1725. Icangra: 
Bhadwar, Koelz 4304 (USNH) ; Dharmsa!a, Stewart 1851. Dehra 'Dun: Bhatta, Stewart. 

3. Lindenbergia ruderalis (Retzius) Yoigt  

Slcmorlia rudcralis Retz., Observ. Bot. 5: 25, 1789. " I n  ruderatis Indiae Or. l ec ta~n  
misit Ccl. IConk." 

Stemotlic~ nztuaria Itoxb., ex Don, Prod. FI. Nepal. 89, 1825. " I n  Nepnlia, Hamil ton 
1 in 1802-031 ." 

Linrlcr~bcrgia urlicae]olia Lelim., in Link Otto, Ind. Scm. Hort.  Hamburg. 1829: 5, 
1830. Original not secn, but pr~-suniably a s  in reprint in Linnaea 5, Litt.  Ber.: 45, 
1830. " Hab.  in Nepalia." This makes no dislinct~on belween generic and specific 
chnracters, both elcments being proposcd as new to science. 

Lindenbergia rdera l i s  (Retz.) Voigt, Hort .  Suburb. Calcutta 501, 1845. 

F1owcl.s yellow, n~os t ly  opening from late July to early October. 
Bnnlts and nralls, plains and lo1vc.1. mountain-valleys, up to 1400 mctel*s 

altitude. Occurs from Afghanistan t,o China. 
Chn~nbn:  on Dnlhousie road (15th ~n i lc ) ,  Stcu~art 1163 (Nl 'DG);  between Kulcl 

I I<nlhell and M ~ ~ s r o o n d  I Mnsrtlndl, Gnmnzic 18496. ICnngrn: Bhadwar, Roelz 4415. 
Yimln: S i n ~ l : ~  Hills, Drl~nzmond 585 ( D D ) .  587 ( D D ) ,  599 ( D D ) .  Dchra D u n : ,  Dehra 
Dun, Qnnzntir; ,Iharipnni, Stev~art (GH) ; I,andour, Stewart 16210 (NYBG) ; Rajpar t o  
Ml~ssoorir,  S/cwn~. t  11176 ( G H ) .  Tehri : Dcosnri, Stewart 11x5 (GH, USNH).  Rnm- 
prlr: Nil,ilh, ICoelz 3234 (NYI3G). 1Cu1nxl:n: Gnnjn, N. Gill 154; Lolha, Drwnnzond 
607 (DI)) ; I1il.horngnrli. Inaunt 24779 ( D D ) .  

6. L I M N O P H I L A  R. Bro\vn 

Ambulin Lnm., Encyc. Mrlh.,  Bot. 1: 128, 1783. Genotype, A. aromntica Lam., of 
so~~l l i c rn  Indin, 1 .11~ only originnl sl~c,ries. Nxmc, ns explained by Rhcedc. Hort.  
RInl:~l). 10: 11, 1690, is Ihltl, llsrrl by t,he native Indians ("Ambllli Bramnnnes 
clicllnt. "). 

Li?nnophila R. Rr., Prod. F1. Nov. IIoll. 442, 1810. Grnotypr ,  L .  gralioloirles R. Br., of 
norlhcl~n Allst,rnlir~, thc only oripinnl spccics. N n ~ n c ,  of Greek et,ymology meaning 
" Inkr- lovin~" from l.he nquatic hnbitnt., hns bcen ~ n n d e  a n o m e n  conservandunr. 

A Yn.l:~cot~*opical gcnus of about 40 spccics, inost dcvclopcd in th r  Oricn- 
tnl Rcgion. 

KEY TO SPECIES 
A .  T,rnvrs nlnplr (~l l r~cl i  longrr i1hnn t.hc intcrnodrs), FIII opposilr, the p~t~io1e.q about 

4 th r  Icnglh of thc o\r:tl pinnnlrly vcinrrl I>lndcs; apikrs hend-lilte, ua~all,, shortrr 
tlinn lhc prl,iolca.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1. L. n~gosa 

A A .  1,rnvc.s smnll (nlmut cqllxling or shorlrr t,hnn the internodes), eit.her whorled or, 
i f  opl1osilr. rlllsping nntl wilh longitudinnl vcina; flowers more loosely di-osed, 

n. T,cn \.c.s n l l  olqlosil.~. rllipl ir-ohlong, rrmulate ; flower# ncnrly sessile ; bmc- 
I P O I C R  lincnr-lr~nc-rol~lc, over 4 Ihc length of the 1nnrcolnt.e-at,t,cnrr~te wpa18. 

2. L. connatn 



BB. Leaves mostly whorled, submersed, pinnatifid, sometimes with uppermost 
opposite and bearing oblong-lanceolate, serrate, emersed blades; pedicels as 
long ns or longer than the calyx; bracteoles linear-subulate, less than 4 the 
length of the ovate-caudate sepals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .3. L. indica 

1. Limnophila rugosa (Roth) Merrill 
Herpestis rugosa Roth, Nov. Spec. 290, 1821. " In India orientali . . . . . detexit Benj. 

Heyne." 
Slernorlin mcn~haslrlcm Benth, in Wall., Numer. List Spec. Ind. Mus. n. 3927, 1830, ined.; 

in Bot. Reg. 17: sub tab. 1470, 1832. "A,rnb~~lia menthastrum Herb. Hamilt.-Hab. 
in lndin Orientali: in montibus Monghyr, Hamillon." This locality is in Bihar, 
eastern India. 

Lirnnophih rugosa (Roth) Merr., Interpr. Rumph. Herb. Amboin. 466, 1917. 

According to J. D. Hooker (Fl. Brit. India 4: 266, 1884) this occurs 
from Chamba eastward, doubtless wholly below 1500 meters altitude. An 
Oriental species, ranging from India to China and the Malay Archipelago. 

Almora: below Almora, Strachey & Winterbottom 1 (GH).  

2. Limnophila connata (Buchanan-Hamilton) comb. nov. 
Cybbanlhera connata Buch. Ham., Prod. F1. Nepal. 87, 1825. " I n  Nepalia ad Naran- 

hetty [prope Kathmandu], Hamilton [in 1802-031, 1Vallich." Hamilton's specimen 
to  be taken as type. Identified as the species now considered by Bentham, Scroph. 
1ndic:re 23, 1835, and the leaves stated to be cordate-amplexicaule, although the 
specimens now seen show them nearly or quite distinct and cordate-clasping. 

Sle~norlia hypericifolia Benth., in Wall., Numer. List Spec. Ind. Mus. n. 3934, 1829, 
rned.; in Bot. Reg. 17: sub tab. 1470, 1832. " Hab. in Napalia Indiae Orientalis, 
IVallich." 

Lintnophila hypericijolia (Benth.) Benth., in DC., Prod. Syst. Nat. Regn. Veg. 10: 
387, 1846. 

.A plant of wet places in mountainous India, below 1500 meters altitude; 
cited by Hooker from Kangra (Edgeworth)  eastward. 

Almora: below Almora, Strachey & Winterbottom (GH).  

3. Limnophila indica (Linnaeus) Druce 
IIollonia indicn L., Syst. Nat. ed. X, 919, 1759. Distinguished from H. palustris L. by 

the single phrase " pedunculis axillaribus unifloris 'I; but identified by C. F. Gaert- 
ner (Fnrct. et Semin. Plant. 3:  19, 1805) as his new genus and species, Hydropityon, 
which was by Sprenpel (cur. L., Syst. Veg. 2: 802, 1825) accounted n synonym of 
Linlnophila ggratwloides R. Br. 

Limnophiln g~a t iohdes  R.  Br., Prod. FI. Nov. Holl. 442, 1810. Brtsed wholly upon 
Hot lonia indica L. Type of genus, Limnophila. 

Ambdia i d i c a  (L.) W .  F .  Wight, in Contrib. U. 9. N R ~ .  Herb. 9: 181, 1905. 
Limllophila indica (L.) Druce, in Rep. Bot. Exch. Club Brit. Isles 3: 420, 1914. 

An aquatic plant, widespread over the Oriental Region. In our area 
below 1500 meters altitude. 

Sialkot: Zafarwal, Slewart 645 (ANSP, Gord, GH, NYBG). Kangra: Keshapur, 
Koelz 1601 (ANSP, NYBG). 

Related to Limnophila indicn are I,. ses.~iliflora Blume and L. h e t e ~ o -  
phylln (Roxb.) Benth., both of which are said by ,J. D. Hooker (F1. Brit. 
India 4: 270, 1884) to occur "throughout India ", but which I have not 
seen from our territory. In both the pedicels are very short and the hrac- 
teole~ over half the length of the sepals, though the leaves are whorled and 
pinnatifid. 
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7. ADENOSMA R. Brown 

Adenosma R .  Br., Prod. F1. Nov. Holl. 442, 1810. Genotype, A. coeruleunz R. Br., of 
norlhern Australia, the only original species. Name of Greek etymology, meaning 
" gland-smell ", from the plant's odor. 

Plerostigma Benth., Scroph. Indicae 20, 1835. Genotype, P. grandijloru?~~ Bent l~ .  (= 
Adcilosnta glul~nosum (L . )  Druce), the first-named of four equally eligible specles. 

A genus of about 20 Oriental and Australasian species, ours the most 
northwestern. 

1. Adenosma capi tatum (Benthai.11) H a n c e  
Slemodia capitata Benth., in Wall., Nuiner. List Spec. Ind.  Mus. n. 3926, 1830, ined., 

though with 10 citations of specimens of which the first suggested the name: " Am- 
bulia capitata Hb.  Hanlilt. e Qualpira "; validated in Bot. Reg. 17: sub tab. 1470, 
Feb. 1, 1832. " Hab. in India Orientali: Napalia, Hindustanin, Regno Birmanico, 
Ins. Penang, Walliclz (v.  s. comm. e Mus. Angl. Ind.)." 

Erinus bilabiatus Roxb., F1. Ind. 3 :  92, Sept. 1832. "Reared in the Botanic Garden 
near Calcutta, from seeds received from the Moluccas. 

Adctzosma capitaturn (Benth.) Hance, in Journ. Linn. Soc. 13: 114, 1873. 
Adenosn~a bilnbiatum (Roxb.) Merr., Enum. Philipp. PI. 3 : 434, 1923. 

According to J. D. Hookcr (Fl.  Brit .  Incl. 4: 264, 1884) this occurs fro111 
Iiuinaun eastward. Widespread through the Indo-Malayan Subregion from 
India to China and PIIalacca. 

8. LINDERNIA Allioni 

Liizrlcmia All., in Misc. Taurin. 3 :  178, tab. 5, 1766. Genotype, L. pyxidaria L. of 
Europe, the only original species. Genus named for F .  B. von Lindern, who first 
described and illust,rnted this species. 

I'cindellin Bromne, ex L., Mant.  Plant.  1:  89, 1767. Genotype, 1'. diflusa L. of tropical 
America, the only original species. Genus named for Domingos Vandelli, a Portu- 
gurse bot,nnist who sent Linnneus specimens from Brazil. 

Ilysnntllcs Raf., Ann. Nat .  13, 1820. Genotype, I. riparia Raf. of eastern North Amer- 
ir, the only original  specie^. Gcneric name, of Greek etymology, menns " mud 
flower ". 

Botllinyct Linlc & 011.0, Icon. Plant.  Sclect. 25, tab. 11, 1820. Genotype, B. brnchiata 
L. & 0 .  of the Philipl~ine Isl:~uds, t,he only original species. Genus named for the 
Marquis de Bonnay, a student of Algae. 

A genus of 70 or lnorc species, widely distributed over the Ear th ;  most 
numerous in thc warmer portions of t'he Old World, especially in the Orien- 
tal Region. 

" By the union of the four-antlleretl Lindcrnin All. and Vande l l i n  L, with 
the two-anthered I l y snn tkcs  Raf. and Ro?znnya Link & Otto is formed a 
large and clearly natural genus. It is rliaracterized by the rcinarkably uni- 
forill corolla (with narrow posterior lip much shorter than the widely 
spreading anterior lip),  by similar curiously recurving anterior filaments 
(the proximal portion of each projecting a s  if i t  were an appendage and the 
iilament forked, alt,hough actually t8hc proccss is formed by the sharp in- 
bending of the filament), and by similar ~ept~icidal  dehiscencc of the capsule 
( tha t  nearly al!~ays leaves the cntirc scptjllm persisting as a tnedian plate) ." 

4 hlonog Arntl Nnt Sri. Phila. 1: 137, 1935. 



A. Leaf-blades entire, semi-palmately veined, slightly clasping; capsule often tipped 
by the white callose style-base; sepals distinct o r  nearly so. (EULINDERNIA)  

B. Capsule ovoid, equaling the sepals and tipped b y  the  white callose style-base; 
anterior filaments anther-bearing; leaves 3-5 veined. ......... . l .  L. m a d a r i a  

BB. Capsule cylindric-ellipsoid, longer than the sepals and slightly or not  callose- 
tipped; anterior filaments sterile; plant lower and more diffuse, the larger 
leaves 3-veined. ............................................ .2. L. parviflora 

AA. Leaf-blades pinnately veined, usually more or less toothed, rounded or cuneate a t  
base; capsule not cnllose-tipped. 

B. Sepals united about a length, a t  least in anthesis, not exceeded by  the cap- 
sule; anterior filaments anther-bearing; pedicels ascending; leaf-blades cre- 
nately serrate. (TORENIOIDES)  

C. Calyx 3.5-4 mm. long, about equaling the widely ovoid capsule; leaf- 
blades ovate, 1-1.5 cm, long; angles of the stem, sides of petioles, and 
ridges of calyx ciliate with minute appressed hairs.. . . . .  .3. L. cruslacea 

CC. Calyx 8-9 mm. long, exceeding the narrowly ovoid capsule; leaf-blades 
oblong-lanceolate, 2-2.5 cm. long; calyx hirsute with spreading hairs, 
those of the petiolcs shorter, and the sharp angles of the stem glabrous. 

4. L. hookeri 
BB. Sepals mainly or wholly distinct, rniich exceeded by  the capsule; pedicels 

divaricate. ( V A K D E L L I A )  
C.  Leaf-blades ovat,e t o  nearly orbicular, rounded or cordate a t  base; an- 

terior filaments anther-bearing. 
D. Margin of leaves crenate; stems 2-6 dm. long, laxlv spreading, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  glabrous. .5. L. cordijolia 
D D .  Margin of leaves serrate; stems 0.5 dm. tall, diffusely branched, 

. . . . . . . . . . . . . .  finely prihescent on the angles. .6 .  L. ~~~~~~~~~~~~ijnlia 
CC.  Leaf-blades oblong t o  oblanceolat,e, cuneatcly narrowed a t  base; anterior 

filaments without anthers (except in L. a n g ~ ~ ~ t i f o l i a ) .  
D. Margin of leaves denticulate to dentate, the teeth appressed; corolla 

mo.stly 7-9 mm. long. 
E .  Capslile narrowly cylindric, ncuminate, widest about the middle ; 

leaf-blades obscurely denticulnte to  essentially entire. 
F. Pedicels 15-25 mm. long, equaling or slightly exceeding 

the foliose bracts; anterior filaments anther-bearing; leaf- 
. . . . . . . . . . . . . . . . . .  hlndes linear-ohlong.. .7 .  L. angt~stijoliu 

F F .  Pedicelq 5-12 mm. long, over twice the length of the seta- 
ceous h m r t ~ :  anterior filaments withorit nnthers: leaf- 
blades lanrrolate-oblong.. . . . . . . . . . . . .  .8. L. vsrbrnaefolia 

EE. Capsrile linear-sr~h~~lata, att.enrlate from below the middle; 
anterior filament3 lncliing anthers; leaf-hlacles ohlanccolste, 
r rennte-d~ntatr .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9. L. anagnllis 

I)D. Mnrgin of Irnvrq .sharply 2nd deeply serratc, the mlicronate teeth 
sprearling : corolla .5 mm. long ; anterior filaments without -anthers. 

10.- L. ciliala 
1 .  Lindernia pyxidaria Linnaeus 
Lintfr~.niri p ~ x k f n r i n  L.. M:int. Plant,. 2:  252, 1771. " Hahitat in Virginiae, Alsat,iae, 

Prdrmontii pnll~rlihl~s ~pongiosi* in~lndatig." Althollgh ment,ioned first, the Virginia 
r ~ c o r d  is to  he considered na m~pplementi~l s i n c ~  hoth t,he generic and specific names 
hntl hwn takrn lrom thr E r ~ r o p ~ a n  rornponent. The  E~rroprnn plant is largrly 
r l r i - to~ :mo~iq .  
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Gratiola integrijolia Roxb., F1. Ind.  1: 138, 1820. "Native of Bengal, where it appears 
as  a weed in gardens, during the rams." 

Vandellia erecta Benth., Scroph. Indicse 36, 1835. " Hab. in Peninsula, Deyra Dhoon, 
Munghyr, Napalia, Sillet, Assufghur, Regno Birmannico, &c., Wallich, R o y k ,  &c." 
Specific name, from Ti t tmai~nza  erecta Benth., In Wall., Numer. List Spec. Ind. 
Mus. n. 3947, 1829, ined., selects Wallich's specimen as  typc, though which this may 
be is not indicated. 

While the last was described as chasmogamous and with &veined leaves, 
in contrast with the cleistogamy and 3-veined foliage habitual to the Euro- 
pean plant, the material a t  hand fails to support such a characterization; 
I agree with J. D.  Hooker (F1. Brit. Ind. 4: 281, 1884), Wettstein (in Die 
Natilrl. Pflanzenfam. IV, 3B: 80, 1895), and H. H. Haines (Bot. Bihar & 
Orissa 634, 1922) in considering the plants of Europe and India identical. 
Such wide distribution through tropical and temperate zones nlatches well 
that  of the American Lindernia dubia (L.) Barnh. and L. anagallidea 
(Michx.) Penn. L. dubia is also extensively cleistogamous. IIThether chas- 
mogamy prevails in the warlner parts of the Old World and cleistogalily in 
the cooler, needs further investigation. 

In our area seen only from rice fields and marshy lake-shores, a t  1500 
to 1700 meters altitude, in the Vale of I<aslimir; although i t  was collected 
long ago by Dr. Royle near Delira Dun. 

ICnshmir: Shalimsr, Dal Lake, Ste~ual-1 3224; Sopor, Roelz  9012s; near Srinagar, 
Gollan 9093 ( D D ) .  

2. Lindernia parviflora (Roxburgh)  Haines 
Gl-ntiola pnrviflora Roxb., P1. Coromand. 3:  3, t .  203, 1819. " F t i v e  of low, moist 

places over India, where it  appears and blossoms during rains. Described as  with 
leaf-blades slightly serrate, but J. D. Hooker says "usually entire." All I have 
seen nre so. 

I l ~ s a n t h e s  pal-vipora (Roxb.) Benth., in D C ,  Prod. Syst. Na t .  Regn. Veg. 10: 419, 1846. 
Lindernia pal-vijlora (Roxb.) Haines, Bot. Bihar & Orissa 635, 1922. 

Moist places, through nlucli of lowlantl Intlia; in the Hi~nnlayns u p  t o  
1800 ~ncters altitude. 

Gurdasp~rr: Pathnnkot. S le~onr l  1030 (ANSP, NI'BG). ICangm: Iieshapur, Icoelz 
1612 (NYBG) ; ICulu, Iioclz 7,502 ( U S N H ) .  

3. Lindernia crustacea (Linnaeus)  F. v. A l ~ ~ e l l e r  
Caplaria c r ~ ~ ~ t a c c a  L.. Mant.  Plant. 87, 1767. " Habitat. in Amboina; China." Amboina 

plant described by Rumphir~s, Herb. Amboin. 5: 461, t. 170, f .  3, and verified by  
Dr. E. D. Mcrrill. Interp. Rumph. He1.b. Amboin. 468, as the species now considered. 

Vnnrlcllia crtcslaccn (L.) Rcnth.. Scroph. Indicae 35, 1835. 
Lindcrnin cl-lcstncca (L.) F. v. Muell., Cens. Austral. PI. 97, 1882. 

Originally an Oriental species, hut now widespre~d as a need over the 
tropical parts of the Old a,nd New World. In  our area up to 1600 meters 
altitude. 

Icangra: Baii Nath,  ATalh; Icangra, K o d z  10344. Drhra Drin: D e h r ~  Dun, Stewart 
11482, 14679 ( G H ,  NYBG) ; to  Dcosari beyond Mussoorie, Stewart 11366. 



4. Lindernia hookeri (Clarke) Wettstein 
Vandelliu hooken Clarke, ex Hook., F1. Brit. Ind. 4: 280, 1884. " Sikkim Terai, a t  Sili- 

goree, Chrke., Khasia Mts.; in cultivated fields a t  Pomrang, &c., J. D. H. & T. T. 
Pegu, Kurz. Behar; a t  Parasnath, Thornson, Clarke!' 

Lindernia hookeri (Clarke) Wettst. in Die Natiirl. Pflanzenfam. IV 3b: 79, 1891. 
This species of the moist eastern Himalayas and other mountains of 

eastern India is described as " softly hairy all over ", whereas the plant from 
Kumaun, westward in the Himalayas, is much less hairy, the leaves being 
sparsely pubescent on the veins beneath and the stem essentially glabrous. 
I n  this i t  differs also from the eastern subspecies, L. h.  cochinchinensis 
Bonati, which is described as with stems somewhat villose in the " sillons ". 
So I propose i t  as a corresponding western subspecies. 

Lindernia hookeri kumaunensis subsp. nov. Plate I, A. 

Stem 4-5 cm. tall, sharply angled, glabrous or with a few short hairs. 
Leaves 2.5 cm. long, oblong-lanceolate, obtuse, crenately serrate, glabrous 
except for fine pubescence on veins beneath, cuneate to short hirsute petioles. 
Pedicels spreading, 5-10 mm. long, finely pubescent or usually glabrate. 
Calyx 8 nlm. long, hispid with spreading hairs, the lance-attenuate sepals 
a t  first united about half length, but later separating irregularly to base. 
Capsule 4-5 mm. long. 

Caulis glaber glnbratusve; folia venis subtus pubescentia. 
Type, a t  900 to 1200 meters altitude, Kali Valley, Kumaun, collected in 

fruit September 23, 1884 by J. F. Duthie, no. 3239; in Dehra Dun Her- 
barium. Only collection seen. 

5. Lindernia cordifolia (Colsmann) Merrill 
Gratiola cur@olia Colsm., Prod. Desc. Grat. 15. 1793; reprinted in Archiv fiir BotaniJs 

2:  244, 1799. " Habitat in graminosis humidiusculis Zeylon[ale [a D. Konig de- 
tectal." Margin of leaf-blades described as " obsolete serrata." 

Vandellia pedunculata Benth., Scroph. Indicae 37, 1835. " Hab. . . . . . in Ceylona, 
iliiacrae, ad Sillet, Wallich." 

Lindcmiu cordijolia (Colsm.) Mprr., Enum. Philipp. PI. 3: 437, 1923. 
Widely distributed in tropical Asia and Malaynn, Oriental and Aus- 

tralasian regions. In western Himalayas ascending to 1200 meters altitude. 
Kangra : Baijnath, Koelz 4600 (USNH). Garhwal : Sitahani, Kotah Range, Inayat 

25967. Almora: Almora, Slrachey & Winlerbottom 2. 

6. Lindernia nummularifolia (Don) Wettstein 
Vandellin niimrntilarijolia D. Don, Prod. Fl. Nepal. 86, 182.5. " Hab. in Ncpalia, Wal- 

lich ." 
Vandellin .seasiliflora Benth., Scroph. Indicae 37, 1835. " Hab. in Regno Birmannico ad 

Taong Dong montem, Wnllich." This had earlier been named Torenia sessilifEora 
Benth., in Wall.. Numer. List Spec. Ind. Mus. n. 3959, 1830, ined., bearing only the 
data: "Toong Dnng Andr. 1826." Supposedly differing by sl~bsessile flowers, but, 
Haines states that on the same plant the pedicel3 vary from 0 t o  f inch long. 

Vanrlellin minima Rovle, ex Benth., I.c. 37, 1835. " Hnh. in Ml~wooree. R o ~ l ~ . "  Sup- 
powdly differing by ~eysile flowcn, and from the 1 s t  by more deeply cleft sepals, 
hut Inter treated as identical by J. D. Hooker in 1884. 

Lind~mia n~im~n?tlnnjolia (Don) Wet t~t . .  in Die Nat~irl.  Pflanzenfam. IV, 3B: 79, 
1891. 



THE WESTERN HIMALAYAS 31 

Banks and ~valls, widespread through lowland southeastern Asia, Orien- 
ta l  Region; ascending in our area to  1200 meters altitude. 

Simla: Simla Hills, Drum?nond 584 (DD).  Dehra Dun: Landour, Stewart 14226 
(Gord, GH, NYBG), 16836 (NYBG) ; Mussoorie, Stewart 11266; above Ra~pur ,  Stewart 
11163. 

7. Lindernia angustifolia (Bentham) Wettsteixl 
Vandellia angustijoliu Benth., Scroph. Indicae 37, 1835. " Hab. in Napalia, Wallich, ad 

Nathpur, Hamilton [in 1802-031." This had been proposed in 1830 as the nornen 
nudum, Tittnlannia angustifolia Benth, in Wall., Nurner. List Spec. Ind. Mus., n. 
3951. Isotype, Wallich 3951, seen in Herb. Academy of Natural Sc~ences of Ph~la-  
delphia. 

Lindernia angusli~olia (Benth.) Wettst., in Die Natiirl. Pflanzenfam. IV : 3b : 79, 1891. 

Probably widespread over southeastern Asia, Oriental Region; in our 
area seen only from fields a t  1200 meters altitude in Dehra Dun.  

Dehra DUB : Deosari beyond Mussoorie, Stewart 11363 (ANSP, NYBG). 

8. Lindernia verbenaefolia (Colsrnann) comb. nov. 
Gratiola verbenaefolia Colsm., Prod. Desc. Grat. 8, 1793; reprinted in Archiv fur Botanik 

2:242, 1799. " Habitat in India orientali [a D.  Konig detectal." Descriptlre of the 
species now considered, calling for a plant with lanceolate, very entire leaves, in- 
florescences (" pedunculr~s ") 2-4 inches long (so definitely racemose), pedicels only 
7-8 nim. long (" pedicelli sen~iunguiculares "), and bracts selnreous, short. All these 
qua.lifications are realized in the present plant. 

I n  spite of the opinion of H .  H .  Haines (Bot. Bihar Oriesa 634, 1922) 
t ha t  this and Lindernia ongustifolin are but forms of the same species, I 
thinli it more probable tha t  they will prove distinct. Perhaps closer, a s  was 
thought by J. D. Hooker (Fl.  Brit. Ind. 4 :  285, 1884)) is the relationship to  
the following species, agreement being especially in the minute bracts, but 
I think tha t  they are separable by leaf- and capsule-form. The  supposed 
difference in the de\lelopn~ent of the anterior pair of anthers needs chccking 
by a much more ample series of specimens. 

Widespread over southeastern Asia and western Ibfalay Archipelago, 
Oriental Region; seen in our area only from Dehra Dun. 

Dehra Dun : " Deyrah Doon ", . . . . . (DD) . 
g. Lindernia anagallis (Burmann) Pennell 
Ruellin nnagalbis Burrn., FI. Ind. 135, 1768. "Habitat in Java & Arnboina." Based 

Itpon pl:lnls collrcietl in .Tn\-;I by l<lt9inhof and in Aml>oin:~ by Rtrvrpl~irr.~, the Inttn. 
wit,h accompanying ill~~st~rxtion. 1drnt.ified as the species now considered by Merrill 
in Philipp. Joum. Sci. 19: 381, 1921. 

Lindernia nnognllis (Br~rm.) Penn.. in Jouru. Arnold Arbor. 24: 252, 1943. 

This is the plant t ha t  in Hooker's Flora of British India (4: 285, 1884) 
was called Bonnnyn  ~)cronicnsfolin and \vhish has resent,ly been known as 
Linrlcrnin nntipoda (L.) Alston. M y  idcnt,ification of R ~ ~ c l l i n  antipodn L. 
as a diffcrcnt species from this to 11~11icll Dr .  Rlerrill has a,pplied tllfit name 
has been recently explained in the .Tournal of the Arnold Arboretum. 

A common weed of southcast.crn Asin and the Malay Archipelago, Orien- 
tal  Rrgion. In the wcstern Himalayne ascending t , ~  1400 met.ers altitude. 

G~~rdnspur:  Shnl~pur, nrnr Pni.hnnkot,. Sfr?onrt 1800. Chanlbn : Dhnrmsala, Gnnlmie 
18759. Icnnura: Raijnnth, Koclz 4576 (TTSNH). ICl~rnn~~n: Rnchgnwnn. N. Gill 51. 



10. Lindernia ciliata (Colsmann) Pennell 
Gratiola ciliala Colsm., Prod. Descr. Grat. 14, 1793; reprinted in Archiv fiir Botanik 2: 

243, 1799. " E Java. Konigius non invenit." An excellent description of the species 
now considered. 

Bot~rraya brachiata Link & Otto, Icon. Plant. Select. 25, t. 11, 1820. " Habitat in Manila. 
E seminibus a Dno. Doctore de Chamisso circa urbem Manila in wbulosis collectis 
enata est." Illustration shows well the leaves of the species now considered. 

Gratiola serrata Roxb., F1. Ind. 1: 140, 1820. "Native of Bengal!' Description clearly 
of the species now considered. 

Lir~dcrnia riliata (Colsm.) Penn., in Journ. Alnold Arbor. 24: 253, 1943. 

-4 widespread species of southeastern Asia and the Malay Islands, 
Oriental Region. In the western Himalayas ascending to 1200 meters 
altitude. 

Ksnpm: Baij Nath, Nath 457 (ANSP, Gord). Ambala: Chandgarh, D[uthiel 8361 
(DD).  Dehra Dun: Dehra Dun, Stewart 14681 (ANSP, GH, NYBG). Kumaun: Jeo- 
likote, N. Gill 182. 

9. TORENIA Linnaeus 

Torenia L., Spec. Plant. 619, 1753; Gen. Plant. ed. V, 271, 1754. Genotype, T. asiatica 
L., the only original species. Genus nnnled for Olof Toren, who had gathered this 
species in India. 

-4 genus of about 30 species of the Old World Tropics, mostly Oriental. 

1. Torenia cordifolia Roxburgh 
Torenln corrlifolia Roxb., PI. Coromand. 2: 52, t. 161, 1798. "Native of the moist pas- 

ture lands about Samulcotah," southern India. No specimens seen from southern 
India, but presumably the descriptive matter in the key to this genus in J. S. 
Gamble's Flora of the Presidency of Madras 5:  955, 1923, is applicable to this 
species thcrc. although possibly it has been somewhat modified to agree with the 
account in Hooker's Flora of British India 4: 276, 1884. The Himalayan plant has 
leaf-blades cuneate-tnincate a t  base, lying within Gamble's phrase " cuneate or 
subcordate a t  base ", but its calyx seems narrower than Gamble's phrase "broadly 
ovo~d." 

Corolla violet-blue, opening in August and September. 
Moist places, India to China and Java;  in our area eastward from Simla, 

at altitutles of 1200 to 1600 meters. 
Simla: Simla Hills, Drummond 598 (DD),  610 (DD).  Dehra Dun: Raipur, Stewart 

14553. 17048 (NYUG). Tehri: Deosari, Stewart 11305; Kolti, Stewart 15692. 

10. MIMULUS Linnaeus 

fi1irnrrlrt.s- L.. Spec. Plant,. 634, 1753; Gen. Plant. ed. V, 283, 1754. Genotype, M. ringens 
I,. of reotcm North America, t,he only original species. 

A large genus of North and South America; one section also sliglitly rep- 
resented in the Tropics of the Old \lrorld. 

1. Mimulus strictus Bentham 
dlirnc~luu a t r b t w  Benth., in Wall., Numer. List Spec. Ind. Mus. n. 3918, 1830, ined., 

" Ra~mal l  1820 "; Srroph. Indicne 28. 1835. " Hab. in Rnjemahl, TVallich, ad Khee- 
rep Pam, Route." Wallirh's collect,ion to be taken as type. 

Although this was reduced to the synonymy of the Australian Mimulu,s 
gmcili.9 R. Br. by Bentham himself in 1846 (in DC., Prod. Syst. Nat. Regn. 
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Veg. 10: 369), i t  seems distinct by possessing wider and longer leaves, 
longer calyces, and shorter pedicels, the Australian plant (as shown by a 
Queensland specimen in the Academy's herbarium a6d by the measurements 
in Ewart's Flora of Victoria, p. 1016, 1930) having linear-oblong to oblong 
leaves up to 3 cm. long, calyx only 5 inm. long, but pedicels 4-6 cm. long. 
The two seem to differ also in color, the corolla of M. gracilis being,described 
by Ewart as [' violet, purple or blue with yellowish protuberances ", while 
that  of the plant of India is stated by J. D. Hooker (Fl. Brit. India 4: 259) 
to be " white or pale blue " and by R. R. Stewart for his no. 17360 " almost 
white." 

Widespread in tropical Asia and Africa, the Oriental and Ethiopian re- 
gions; in our territory along streams or in wet places on the plain and in 
lower mountain valleys up to 1500 meters altitude. Flowering froin Febru- 
ary to May. 

Muzaffarabad: Brttaki t o  Dhanni, in ICishanganga Valley, Stewart 17360. Rawal- 
pindi : Rawalpindi, Stewart 13828 ( ANSP, NYBG),  13864 (Gord) , 16249 ( G H )  . Punch : 
Mandi, Stewart. Gurdaspur: Domera. Stewart 1242; Pathankot, Stewart 1315, 1750 
(Go1.d). Chamba: Chamba, Stewart 2299. Kangra: Baijnath, Koelz 4601 (USNH).  
ICumaun: . . . . . , Strachcy (k Wb~lerbot tom ( G H ) .  

11. MAZUS Loureiro 

11inz1c.s Lour., Fl.  Cochinch. 385, 1790. Genotype, Ji. rugosus Lour. of Indo-China, t.he 
only original species. 

A genus of about 20 species, Oriental and Australasian. 

4 .  Plnnts not, s tolonifc~~ol~s;  leaf-blades often acut,ely dentate. 
B. Corolla 15-20 mnl. long; main leaf-blades elliptic-oblong to ovate, acute, 

proximally rounded or subcordate t o  petioles; plants glabrate. 1. M. dentatus 
13B. ('orolln 7-9 m m ,  long; leaf-blades narro~ver, prosimally tapering t o  the sessile 

or nearly scssi l~ bases. 
(1. Pediccls and s t , c~n  densely hireutulol~s the fosnler shorter than t,he caly- 

ces; main leaf-blades ol~lanceola~e to narrowly obovate, long-cuneate t o  
the esvntially ses~i le  bnscs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .2. IM. delavayi 

CC. Pediccls and stem less densely hirsute, .somewhat glandular, usually a t  
least thc lomcr pedicels as  long as  or longer t.han !,he calyces; leaf-blades 
ohlanccol~tc, suncinnte-lobed toward Ole attenuate bases. 

3. M. goodekijoliu.3 
A A .  I'lnnts rslensivrly s lolonifero~~s;  Icnf-blades with ror~ndcrl teeth or lobes; lower 

~jedirrls about as lona as  calyces; corolla 7-12 mm. long.. . . . . . . . . .4. M. sn~rcztlosus 

1. Mazus dentatus \Vallicli 
AInztc.9 drnlnl11.q Wnll., Nurnrr. L i ~ t  Spec. Ind. Mos. n .  3914, 1830, ined. " Napnlia 

1821 "; rx Rmt,h., Scroph. Indicae 27, 1835. " Hab.  in Napalia, TVallich." 

In Hool<crls Flora of British India (4:  260, 18841 this is extended west 
to 3<11111a11n on the basis of a c.ollcrtion of Stmchc?y c t  TT'intcrbottonz. It 
OC(~III-R c~st,ward to Assam. 



2. Mazus dclavayi Bonati 

l l fazw delavayi Bonati, in Bull. Herb. Boiss. ser. 11, 8: 530, 1908. "Habit. Yunnan, 
chrunps pres de Tn-pin-tze (Delavay)  1885 no 1518 . . . . . type herb. Mus. Paris." 
Topotype, Delavay 933, collected April 18, 1884, seen in Bonati Herbarium. 

Mazus diuaricatus Bonati, 1.c. 534, 1908. " Habit. Sikkim (Anderson) 1862 no 274 (Herb. 
Mus. Berlin)." Isotype, collected in Rungno Valley, May, 1862, seen in Bonati 
Herbarium. This was described as more diffuse and repent, and such plants occur 
in the western as in the eastern Himalayas. I agree with Dr. Stewart that they 
represent merely a more depressed and perhaps later stage of M .  delavavi. The 
isotype is diffuse, but other specimens show the horizontal stems rooting a t  the 
nodes. 

Corolla pale or white. 
Rice fields, and along streams and ditches, lowland and lower valleys up 

to 2200 meters altitude. 
Attock: Hasan Abdal, Stewart 13873. Hazara: Abbottabad, Stewart 13702 (ANSP, 

Gord, GH, NYBG) ; Dugabela, Shinkiyari, Inayat (DD) ; Malkandi, Kagan Valley, 
I n a ~ c ~ t  (DD) . Rawalpindi : Murree Road (17th mile), Ste~uart 19401 (ANSP, Gord 
NYBG, USNH); Rawalpindi, Stewart 13824 (NYBG). Muzaffarabad: Garhi to Uri. 
Stewart 14011 (GH, NYBG) ; Iceran to Reshna, Stewart 17691 (ANSP, NYBG) ; .Titwal, 
Stewart 17411 (Cord). Punch: Hagira, Stewart 1200fa (NYBG, USNH) ; Mand~ ,  Stew- 
art 12016; Punch, Stewart. Kashmir: Ganderbal to Kangan, Stewart 6224; Khadmar, 
Baramula, Keshavanad  1170 ( D D ) ;  Pahlgam, Stewart 94519; Srinagar, Gammie; 
Tangmarg, Stewart (NYBG) ; Tragbal, Stelca~t  18457. Kangra: Bhadwar, Koelz 4254 
(NYBG) ; Iceshapur, KOFLB 1646. Simla: Simla Hills, Drrinl~tcottrl 611 (DD). Dehra 
Dun: Dehra Dun, Dulhle; Mussoorie, Stewart 14208. 

3. Mazus goodenifolius (Hornemann) Pennell 
Gratiola goodenijolia Hornem., Enum. PI. Hort. Hafn. 19, 1807. Original not seen, but 

diagnosis~ quoted in Willd., Enurn. P1. Hort. Berol. 654, 1809, where it is included 
as n synonym o f  H m e m a n n i a  bicolor Willd., there described from "India orien- 
tnlis." I SIISPCC~ from the alteration of Willdenow's primary diagnosis to " H. foliis 
obovatis basi integemimis, calycibus patulibus pedunculiisque glabris", that the 
latter. w : i ~  primarily based upon material of !Ilnz~t.v jnponicrts, s i n c ~  thc omitted 
account of an incised-serrate narrow leaf-blade would denote t,he plant now consid- 
ered, while the nllusion to glabrous pedicels and calyces col~ld only be to M. japon- 
i c . ~ ~ .  In both the corolla mould be bicoloror~s, t,he upper lip blile, the lower white 

iMazrts goud~~nijol i~ts  (Hornem.) Penn., in Journ. Arnold Arbor. 24: 249, 1943. 

Moist soil, plains, below 500 meters altitude. Witlcspreatl ovcr lowland 
southenstern Asia, in the Oriental Region. 

Lnhorc : Lahore, Stewart 834 (ANSP, Gord). Sialkot : Sialkot, Stewart 669. Gurda- 
q u r :  Chakki River, Jhandwal, Stewart 917 (ANSP, Gord, NYBG) ; Pathankot, Stewart 
1042. 

This is n tropical plant, whereas lk?nz.uqs japonicus (Thunb.) Kuntze per- 
tains to warm temperate floras. 

4. Mazus surculosus Don 
dfnzw S ~ ~ T C I L ~ O S I ~ . P  Don. Prod. F1. Nepal. 87, 1825. " Habitat in Nepalia. Wallich." De- 

srript~on t l~*l~nct~ve .  
Maziin hnnnanrli Bonati, in Bull. Herb. Boiss. 11, 8 :  633, 1908. " Habit. Himalaya occi- 

dpntal. Simla. ( D r .  Harmnnd) Oct. 1888." " typ. Herb. Mus. Paris." Name ap- 
pliptl to n more widely tl~ffu.qe state, with more rounded leaf-blndes, which Dr. 
S t ~ w a r t  believeq to he of erologic rather than taxonomic significance. 

6 ' '  Grntioln (aoodenifolin) foliis ohovato-lanceolat,is inciso-serratis basi integemimis, 
rarprni.1 t~rrninalibr1.q." 
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Sunny grassy places, a t  altitudes of 1500 to 2200 meters, from Udham- 
pur eastward to Assam. 

Udhampur: Jumu road to Batot Pass, Stewart 12536 (ANSP, NYBG).  Chamba: 
Chuari & Chamba road, Harsukh (DD) .  Icangra: Dharmsala, Stewart 10304 (NYBG) ; 
Eiasol, Parbati Valley, Koelz 4888 (USNH);  Kulu, Koelz 32 (ANSP, NYBG),  4633 
(USNH).  Simla: Simla, Drummond 601 ( D D )  ; Simla Hills, Drummond 608 ( D D ) .  
Dehra Dun:  Landour, Stewart 10961 (ANSP, G H )  ; Mussooree, Royle. Naini Ta l :  
Bhimtal, Inayat  (DD) .  

12. LANCEA Hooker  & T h o m s o n  

Lalacen HooB. f .  & Thoms., in Journ. Bot. 9 :  244, 1857. Ge;otype, L. tibetica Hook. f. 
& Thorns., the only original species. Genus named for Mr. Lance, of the Bengal 
Service, to whom me are indebted for some interesting Tibetan and Kashmir plants, 
contributed through our friend, M .  P. Edgeworth, Esq." 

A Tibetan genus of a few species. 

1. Lancea tibetica J. D. Hooker  & T. tho in so^^ 
Lnnccn tibctica Hook. f.  & Thoms., 1.c. 244, t. 7 ,  1857. " I n  regione alpina e t  suhnlpina 

Tihetiae orientalis e t  occidentalis necnon Himalayae provinciae Sikkim; alt. 10- 
15,000 ped." 

Usually with short rounded glabrous leaves, but these sometimes varying 
in form, size, and hairiness, an  extreme combination being forma pubescens 
form. nov. to be characterized as follows: leaf-blades longer, 5-6 cm. long, 
and persistently pubescent on the upper surface (folia n~ajora ,  5-6 cm. 
longa, supra pubescentia). It may be typified by a collection in the Acad- 
emy's herbarium made by the Schlagintweit brothers, on the right side of 
the Indus valley, between Leh and Kaltse, Ladakh, in flower July 12-14,1856; 
and is represented in the Gray Herbarium by their number 909, from the 
left bank of the Indus near Leh, July 5-10, 1856. But Dr.  R. R. Stewart's 
recent collections from Leh, made in July 1912 or 1913, contain both this 
form and specimens transitional to the usual glabrous shorter-leaved plant. 

Flowers " deep rich purple, upper lip spotted paler " (note with Koelz 
2319), opening in July and August. 

Boggy places and shores of rivers and lakes, a t  altitudes of 3,300 to 4,400 
mct,ers, from Ladakh to Sikkim, or beyond. The follonring records are of 
supposedly typical plants, t,he leaves varying frotn sparsely hirsute above 
when young to ~vl~ol ly  glabrous. 

I3alt.ist,an: Icargong, Icoelz 9537 (ANSP, USNA). Lndnlth: Lch, Stc~unrt;  Shl~shnl, 
Iioclz 2443b (NYBG) ; Tsakzhun Tso, Koelz A114 (ANSP, NI'BG) ; n ~ m t i  L a  t o  
Icharbli Icomn, rSchla,gint~oeit; upper Indus Valley, Stewart 155. Rupshu: Hanle, Koelz 
2305n (GH, NYl3Cr), 2319 (GH, NYBG, TJSNH). 

13. GLOSSOSTIGMA Arnot t  

Pcltimeln Rnf., Atlnnt. Journ. 199, 1833. Genotype, P. ctmeata Raf., the only original 
species. 

Closxosltgmn Arnott,, cx Benth. in Compsn. Bot. Mag. 2:  59. 1836. Genotype, G. spa- 
/ h ~ ~ l n t i t m  (Hook.) Am., th r  only original species. Generic name, of Greek etymol- 
ogy, means " longne-~tigma." Curiously enough, this name for such a small genus 
of remnrltnbly ohscl~rc p l ~ n t s ,  has heen made a nomen comervandum. I t  should 
sr~rr ly he stricken from the list. 

About 3 spcrie~,  in the Tropics of the Old Worl(l. 



1 .  Glossostigma spathulatum (Hooker)  Arnott 

;).licrocarpaea spathulata Hook., ex Wight in Bot. Misc. 2: 101, suppl. tab. 4, 1831. 
" Found in wet soil, near tanks!' From Negapatam in Madras, southern India. 

Pellimela cuneala Raf., 1.c. 199, 1833. "Habitat . . . . ." Although brief and without 
statement of source of material, the description well characterizes this species. 

Glossostigma spathulatltm (Hook.) Am., 1.c. 59, 1836. 

\Vet soil, shores of ponds and rivers, tropical India;  Oriental Region. I n  
our area on the upper Gangetic plain. 

Saharanpur: Saharanpur, . . . . . (DD). Shahjahanpur: banks of Gumti near 
Sudalpur, Duthie 4252 (DD). 

14. LIMOSELLA [Lindern] Linnaeus 

LimoseUa L., Spec. Plant. 631, 1753; Gen. Plant. ed. V. 280, 1754. Genotype, L. aquatica 
L., the only original species. Generic name, of Latin etymology, alludes to  the 
muddy habitat of this species. 

A small, but nearly cosmopolitan, genus; species about 15. 

1. Limosella aquatica Linnaeus 

Lintosellu uq~catica L., Spec. Plant. 631, 1753. " Habitat in Europae septentrionalis inun- 
datis." Type seen in Linnean Herbarium at  the Linnean Society in London, Eng- 
land. As Linnaeus first used this generic name in his Flora Lapponica of 1737, it 
seems evident that the type came from Lapland or northern Sweden. 

Muddy shores of ponds and lakes, widespread over the North Temperate 
Zone, both Palaearctic and Nearctic. I n  the western Himalayas from Kash- 
mir to Lahul, a t  altitudes of 2800 to 3500 meters. 

Kashmir: Sonamarg, Steu~art 9681 (ANSP, DD, Cord, GH, NYBG, USNH). 
1,adakh : Dras, Slczvart 21180 (ANSP, NYBG) ; Marsho, Koelz 6375 (NYRG). Lahul: 
Sisu, Koelz 830. Spiti: Kanzam La, Koclz 6967 (NYBG). Zaskar: Shagam, Koelz 
2978 (DD. NYBC, USNH). 

Tribe 11. VERBASCEAE 

Tribc consisting mainly of the following genus. 

15. VERBASCUM [Bauhin] Linnaeus 

I.'erbnnc.l~nl I , . ,  SIIPC. Plant. 177, 1753; Gen. Plant. ed. V, 83, 1754. Genotype, V. thapsu~ 
I,., of Europe; pee Proc. Acad. Nnt. Sci. Phila. 82: 14. 1930. 

Celsia L., Spec. Plant. 621, 1753; Gen. Plant. ed. V, 272, 17Frl. Genotype, C. orientalis 
Id.. of Cappodocia and Armenia, the only original species. Generic name commem- 
orates Olof Celsius, distinguished Swedish botanist, profemor in the University of 
UppsnIa nncl early patron of Linnaeus. 

By Linnaeus these two genera were placed in different classes, T.'erbn.s- 
cum in Pentantlria, wit,h five st.amens, and Celsia in Didynamia, with four 
st'amens in two pairs. Also, although such characters were not mcntioned 
in Linnaeus' Genera Plantarum, there would have seemed to be ample vege- 
t.ative distinction between the relatively undivided leaves of the former and 
the hipinnatifid foliage of the latter. But  Linnaeus concluded his account 
of Celsin with the comment that  his a,dducecl characters show how well i t  
differs from Verbascum, an acknowledgment of the real relationship of the 
two. 
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After Linnaeusl time many species were added to both genera, until by 
1846, when Bentham revised the Scrophulariaceae for DeCandolle's Pro- 
dromus Systematis Naturalis Regni Vegetabilis (10: 224-248)) the two were 
placed next each other, with 92 species in Verbascum and 24 in Celsiu. 
Only the number of stamens could be counted upon to distinguish them, 
while parallel species and sections were recognized in each genus. Most of 
the species now put in Celsia had relatively simple foliage tha t  suggested in 
aspect Linnaeus' group of Verbascum; in fact one of his species, which fur- 
ther acquaintance had shown to have only four stamens, had been trans- 
ferred to Celsia. I n  Bentham and Hooker's Genera Plantarum (2: 928- 
929) of 1873 the two genera were kept apart, but with the comnlent under 
Celsia: " Genus a verbasco non differt nisi staminis quinti defectu, et  a 
nonnullis cum eo jungitur." 

It was in 1891 that  Kuntze (Revisio Generum Plantarum 1: 468) defi- 
nitely combined Verbascunz and Celsia, making the necessary specific com- 
binations under the former. He coillmented on the existence of Verbascunz 
celsioides Bentham with either 4 or 5 stamens, on the close resemblance of 
Celsia coro~nandeliana Vahl to T7erbascunz virgatuln With., and of Verbns- 
c u ~ n  arcturus L. and its associates to Cclsia cretica L.f., on the didynanly 
of the stanlens apparent in much of T7erbascum as well as in Celsia, and 
finally on Nees' evidence that  the fifth posterior stamen is often sterile or 
incomplete in T'erb~csc~i~n. 

In  his recent studies of these genera, the inost detailed ever made, Alur- 
beclc maintains the validity of these two genera, but his eventual treatment 
involves considerable shifting of spccics. First appeared his monograph of 
Cclsin in Acta Universitatis Lundensis (22, 11. 1: 1-237, tab. 1-16) in 1926. 
Later, in the same journal (29, n. 2: 1-630, tab. 1-31) in 1933, came llis 
monograph of I/crbascun~. Comparing the keys to species in these papers 
one discovers that  in both gcnera there is a primary division into Aulaco- 
spernmc (with seeds longitudinally 6-9-sulcnte and -costate), containing 1 
species of T7crbnscum and 6 of Celsicc; and Both~ospcnnac (with seeds trans- 
versely fovcolate), containing 251 specics of T'crbascunz and 68 of Celsia. 
The flowers are in fasciculatc clustcrs in 199 species of Vcrbascunz, and 1 of 
Celsin; while they are solitary to each asil in 53 spccies of Vcrbnscum, and 
73 of Cclsin. The indumentuin consists of branching hairs in most species 
of Verbascu?n, and in 9 species of Cclsin: but of simplc, often gland-tipped, 
hairs in tllc remaining species of T'e~bascunz and in most species of Celsin. 
In the later monograph Murbeck transfers to Verbascunl from Celsia a 
number of 4-stamened species clearly related to 5-stamened species of 

buscum, thus eliminating from Celsia all fasciculate-flowered species. He 
reaches the follolving contrast: 



" I.'erbascum. Flores in bractearum axillis aut  fasciculati aut  solitarii. 
Stanlina 5, raro (apud [9 species]) medianum in floribus nonnullis vel fere 
omnibus deficiens. Placentae subsessiles, peltatae, plerumque in facie ex- 
terna tantum ovuliferae. Capsula globosa vel oblonga vel breviter cylin- 
drica. 

" Celsia. Flores in bractearum axillis semper solitarii. Stamina 4;  
quintuin medium interdum u t  rudimentum obvium, raro in floribus nonnullis 
bene evolutum. Placentae subsessiles, peltatae, in facie externa ovuliferae. 
Capsula globosa v. ovoidea, ad summum duplo longior quam latior." 

In  all this there is little convincing difference. Capsule distinctions, and 
especially placental ones, were introduced to distinguish both these genera 
from Staurophragma Fisch. & Itley., rather than to contrast Verbascum and 
Celsia. But there are definite trends between the latter, which might be 
summarized as follows: Verbnscum has stamens usually five, flowers usually 
fasciculate, and hairs usually branching; and Celsia has stamens nearly al- 
ways four, flowers always solitary to an  axil, and hairs always simple. But 
surely such trends should not constitute genera. 

Murbeck says that  he can not see the necessity of combining Verbas- 
cum and Celsin, and that  this is not practicable until one can see where the 
Celsin species will fit into an enlarged genus. From his presentation i t  is 
clear enough that  Vel-bascz~m is a single coherent group, with an  amazing 
preponderance of species in the Levant. Celsia falls into several groups 
traxonomically, and has a more diffuse type of distribution, even though no 
single species ranges as widely as do a few of the most aggressive Verbascn. 
Assuming, as has been so long done, that  Verbascum is an  ancient group, as 
shot{-n by its retention of the fifth stamen, thus completing the symmetry 
of the pentamerous flower, one is a t  a loss to account for its localization as 
well as for the presence of some remarkably aggressive members. But, if, on 
the other hand, the view first proposed by Charles Robertson and devel- 
opetl in my Scrophulariaceae of Eastern Temperate North America 13 be 
correct, that  Verbascum, like Caprarin, both now regular-flowered and pen- 
tamerous, has come from zygomorphic tetrandrous ancestry, I think that  the 
situation becomes comprehensible and natural. The species hitherto in- 
cluded in Celsin, in their greater zygomorphy as well as in their simple hairs 
and solitary flowers, would be relatively primitive, and i t  is natural to find 
them divided into more pronounced subgroups and more widely dispersed 
geographically. But those with five stamens and more open corollas are in 
these points, as well as in their trend to branching hairs and to fasciculate 
disposition of the flowers, more modern, and form a group with close geo- 
graphical coherence; this has deployed into a great number of species, and 
in J'crbascum blnttnrin and especially I.'. thnps~c.~ has developed remarkably 
n(laptable and nggressive species. 

Jlonog. Acad. N:lt. Sci. Philn 1: 34. 1935. 
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It seems to me that  Kuntze's reasons for uniting Verbascum and Celsia 
into a single genus are nlost cogent, and tha t  we need a phylogenetic rear- 
rangement of the species of the enlarged genus Verbascum. Doubtless, the 
resurrection of the fifth stamen has occurred in more than one subgroup, 
and is of less significance taxonomically than other characters tha t  should 
be stressed. 

A. Stem, pedicels, calyces, capsules, and leaves with hairs simple or lacking; pedicels 
solita~y, spreading, longer than the subglobose capsules; lower leaves lobed. 

B. Stamens usually 4, the filaments villose with yellowish hairs; corolla 10-15 
rnm. wide; leaves sharply dentate, the lower usually deeply lobed; pubescence 

............... fine, the hairs obscurely gland-tipped. .l. V .  caromandelianurn 
BB. Stamens 5,  the filaments villose with purplcviolet hairs; corolla 25-30 mm. 

wide; leaves usually less sharply dentate, the lower less deeply lobed; pu- 
.. bescence sparser, the hairs with conspicuous glandu1a.r tips.. .2. V. blattaria 

AA. Stem, pedicels, calyces, capsules, and leaves with branched non-glandular hairs; 
pedicels fasciculate, more ascending, shorter than or equaling the ovoid capsules; 
stamens 5; lower leaves crenulate or denticulate. 

B. Ca.uline leaf-blades ovate or oval, usually darker green and less pubescent 
above, upper rounded-cordate a t  base, only the lower narrowed basally, none 
dccll l~rnt;  inflorescence paniculntely branched, interrupted, the flowers in 
fascicles of 2 to 5, the pedicels becoming 4-6 mm. long, about equaling the 
capsules .................................................. .3. V. eriunthum 

BU. C:nuline leaf-blades oblanceolate to ovate-oblong, permanently densely tomen- 
tose on both surfaces, all narrowed proximally and long-decurrent; inflor- 
escence ~~nbsanched, very dense, the flowers few (usually maturing singly) to 
a fascicle, the pedicels vely short, much shorter than the capsules. 

4. V. thapszls 
1. Verbascum coromandelianum (Vahl) Kuntze 
Cclsin coroii1nndclinna Vnhl, Symb. Bot. 3:  79, 1794. "Habitat in India orientali. 

Kiiiliq." 
Ircrbasc7~?n cclsioidcs Bent.h., in DC., Prod. Syst. Nat. Regn. Veg. 10: 229, 1846. " In  

Indine orientalis prov. Icunawur (Edgeworth!)." Described by Benthtlm a s  with 
stamens alwnys five, but by J. D. Hooker, F1. Brit. Ind. 4: 250, 1883, as with 
st:~mens four or five. I ngree with Murbeck in accounting this a s y n o n m  of Celsio 
coromandelionn. In fact., Bentham's type material was culled from a collection of 
t.he latter. 

17crbascztm coro?iznndelianztnt (" coromandelicum ") (Vahl) Kuntze, Rev. Gen. Plant. 1: 
468, 1891. 

U'idesprend over lowland India, in the west'ern Himalayas below 1000 
meters altitude. Flowering from April to July. 

At tock : Hasnn Abdlll, Slclilnrt 7001. Rawnlpindi : Rawalpindi, Stewart 13816 (Gord, 
NYBG) ; Saidpur R., Ste~oort 6253 (NYBG) ; Sohan R., Stewart ,7026. Gurdaspur: 
Shnhp~~r  near Pathankot, Slctunrt 1798. Icumaun: Strachey h Winterbo t tom (GH). 

2. Verbascum blattaria Linnaeus 
I'crbnacitm blotlorin L., Spec. Plant. 178, 1753. "Habitat in Europae australioribus 

locis argillaceis." 

A weed, now widely distributed over the Earth. As yet  collected a t  only 
a single station in Kashmir, where doubtless naturalized. 

Ka~hmir :  Gnndrrhnl (" Gunderl>al "1, Gnmmic, Stewart 7494. 



3. Verbascum erianthum Bentham 
Verbascum erionthum Benth., in DC., Prod. Syst. Nat. Regn. Veg. 10: 235, 1846. "7 in 

regno Cabulico (Grz,fiths [Gnffithl l n. 630), in Armenia (Aucher!) . . . . . (v. in 
herb. Hook. e t  DC.)" Boissier, in his Flora Orientalis 4 :  320, 1879, informs us 
that Aucherls Armenian specimen is not the same as Grifith 630, which he credits 
definitely to the Cabul realm (Afghanistan) ; but as he says that it is very incom- 
plete (" valde incompletum "), Aucher's plant may be ignored in typifying Ben- 
tham's species. This was evidently based upon Grifith 630, which is the species 
now considered. 

I n  his Monograph of Verbascum (in Acta Univ. Lund. 29, nr. 2: 235, 
1833) Murbeck counted this a synonym of V. sinaiticum Benth. (1 .  c. 236, 
1846), but later he (1. c. 32, nr. 1 : 35, 1836) revived it as var. bactrianum 
(Bunge) Murb., based on V .  bactrianum Bunge, 1854. H e  then distin- 
guished i t  from T7. sinaiticztm by its less dense indumentum, which is floccose 
on the upper part of the plant, by its more slender and ultinlately glabrescent 
stem, and by its smaller calyx, corolla, and capsule. When these differences 
are emphasized by the remote ranges of the two as shown on Murbeck's 
map (1. c. 35, n. 1: 10, 1939), I think that  we may well continue to treat 
them as distinct species. Accordingly I do so, restoring Bentham's appro- 
priate name. 

Dry  rocky hills, 300 to 3000 meters altitude, Afghanistan to Kashmir. 
Flowering in May and June. 

AFOHAWISTAN. Chandan, Koelz 11760; Khash Dt., Koelz 12921 ; Kurram Valley, 
Ailchison 440; Nozi, Icoelz 11984a; Puri Valley, Eliz. Bacon 80 (NYBG). 

INDIA. Peshawnr: Hayana, Mawazich Ali (Isl). Hazara: Batrasi Pass, Slewart 9627 
(GH),  14123 (ANSP, Gord). Muzaffambnd: Domel, Stewnrt 12218 (USNH);  Muzaf- 
farabad, Stewart 17278 (ANSP, GH, NYBG). Gurdaspur: Gurdaspur, Stewart 1371. 

4. Verbascum thapsus Linnaeus 
Verbascum thapncs L., Spec. Plant. 177, 1753. " Habitat in Europae glareosis st,erilibus." 

Fields and roadsides, widespread over the northern hemisphere as a ~vcecl, 
and common on the western Himalayas from 600 to 4000 meters altitucle. 

Dera Ismail Khan: . . . . . , Willinms 9220 (DD).  Attock: Waw. Stewart 303 
(NYBG). Icashmlr: Sonamarg, Stewart 6378. Punch: Punch, Schlagintweit 12592 
(GH) . Udhampur : Kishtwar, Schlagintweit 29M (GH) . Chamba : Rakh, Koelz 8766 
(ANSP, USNA). Zaskar: Char, Koelz 5711 (USNH); Mune, Koelz 1748 (NYBG). 
Lahul: Bhaga Valley, Schlaginl~oeit; Ji.spa. Koelz 963 (NYBG) ; Ksrdang, C h a d  400 
(DSNH) ; Kolung, Koelz 9923 (USNA), 10061 (USNA) ; Icyelang, Koelz 5149 (USNH), 
8513 (USNA). Kangra: Bhadwar, Koelz 4270 (USNH); Negrota, Icoelz 1746 (NYBG). 
Bnshnhr: Chhit I<r~l. Parmanand 148, 1095; Pangi. Parntnnand 498 (USNA); Sungri, 
Pnrmrtnund 148 (USNA). Kumaun: Berbatti. N. Gill 106 (UCLA); Ralum, Strachcw 
& TFinterbottom 1 (GH).  Naini Tal: Naini Tal, Slmchcy & Winterbottom 2 (GH).  

Tribe 111. CHELOIVEAE 

A tribe comprising several large genera of the Palaearctic and Nearctic 
regions, only the following in our territory. 





DD. Corolla 5-7 mm. long, greenish and somewhat tinged with brown; 
sterile filament a t  least 4 the width of the base of the upper lip 
of the corolla; inflorescence less laxly spreading, the pedicels all 
ascending and usually shorter; leaf-blades crenately serrate, and ... stem usually slightly wing-angled, both glabrous.. .7.  S. robuta  

BB. Veins of leaf-blade not or only slightly anastomosing; upper lip or half of 
corolln, brown or purple-brown (paler in S. petraea and S. scabiosaejolia) ; 
stems several or many, ~ ~ w a l l y  lower and more branching; root perennial, 
usually woody. 

C. Leaf-blades crenate, not lobed; sepals oblong-obovate, slightly scarious- 
margined; corolla 9-10 mm. long; sterile filament about as wide as the 

. base of the upper lip of the corolla; stems 0.5-1 dm. tall.. .8.  S. petraea 
CC. Leaf-blades dentate t.o pinnatifid, a t  least the lower blades proximally 

lobed ; sepals circular, more strongly ~c~r iousmargined ; corolla smaller ; 
stems over 1 dm. tall. 

D. Sterile filament not or scarcely widening distally; corolla 3-5 mm. 
long, the lower lobes pale or white; leaf-blades dentate to dentate- 
lobed. 

E. Fertile filaments shorter than or equaling corolla; corolla 4-5 
nlm. long; sterile filament obtuse, linear or slightly clavate; 
inflorescence thyrsoid, the peduncles few- to 1-flowered; bases 
of stems (rhizomes) woody. 

F. Plant (excepting densely glandular inflorescence) cin- 
ereor~s-puberulent to -canescent, the hairs blunt and per- 
haps slight.ly gland-tiqped; upper half of, corolla, especially 
the posterior lobes, maroon-madder ; growth broom- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  like.. .9 .  S. dentntn 
F'F'. Plant (excepting sparsely glandular inflorescence) glab- 

r0118. 
G.  Stems many, broom-like; leaves probably all cau- 

line, the blades lanceolate, sessile; upper half of 
corolla pale brown or merely brownish-tinged. 

10. S. scoparia 
GG. Stems few or several, simple or branched; leaves a t  

or near base of plant, the blades oblong or elliptic- 
oblong, cuneately narrowed to' petioles, upper cau- 
line leaves scarcely developed; upper half of corolla 

.................. dark violet-purple. .11. S. n ~ d a t a  
EE. Fertile filaments conspicuor~sly exserted; corolla 3 mm. long; 

sterile filament oblong, acutish; inflore~cence wider, the pe- 
dr~nclea usually about 5-flowered ; leaf-blades oblong-lanceolate 
or narrowly rlliptic. all petiolate; stem tall, and base (not seen) 
presumably not woody. ...................... .12. S. stewartii 

DD. Sterile filament flabellate, much widened distally. 
E. Sterile filament, narrower than the base of the upper lip of the 

corolla; upper lip of corolla pale t,o dark purple or violet- 
purple; scarious marg.in less than 4 width of sepal; leaf-blades 
pale green, usually pinnately lobed a t  base. 

F. Plant glandrilar-pubescent or -pubemlent throughout ; in- 
florescence narrowly thyrsoid, the cymes 1-3-flowered. 

G. Sepals 1.5-2 mm. long, thick, narrowly margined; 
corolla 5 mrn. long; sterile filament about 4 the 
width of the base of the upper lip of the corolla; 
weds 2 mm. long; leaves of middle portion of &em 
largest, dentate to dentate-lobed, cuneate to eessile 
or slightly petioled bases; atems woody below, the 
plant apparently lacking differentiated lower leaves. 

13. 8. suffruticosa 
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GG. Sepals 3.5-4 mm. long, relatively thin, with wide 
scarious margin; corolla 7 mm. long; sterile filament 
over 4 the width of t,he base of the  upper lip of the 
corolla; seeds probably smaller (not seen) ; leaves 
of basal portion of stem largest, more coarsely and 
irregularly dentate-lobed and proximally pinnatifid, 
more truncate t o  petioles; stems herbaceous from 
base, with well-differentiated lower leaves. 

14. S. stenothyrsa 
FF. Plant glabrous below the inflorescence; inflorescence more 

open, a lax thyrsus or panicle, the cymes few- to  se\.eral- 
flowered; seeds about 1 mm. long; lower leaves most 
ample, and stems herbaceous from base. 

G.  Capsule 5-6 mm. long; corolla 5-7 mm. long; an- 
t h e r ~  included or the anterior slightly es.qerted; 
inflorescence narrow, the flowers all pedicelled and 
the lateral branches not elongated mith moniliform 
di~posit~ion of flowers; pedicels with relat,ively large 

. . . . . . . . . . . . . . . . . . . . . . . . .  dark glands. .15. S. koelzii 
GG. Capsule 3-4 mm. long; corolla 2-4 mm. long: an- 

thers eseerted; inflorescence wider and more diffuse, 
t,he cymes moniliform mith the latera.1 flowers on 
very short pedicels. 

H. Corolla 3-4 mm. long, pale, the upper lip pur- 
plish; stems 3-8 dm. tall, leafy on the lower 
portions. . . . . . . . . . . . . . . . .  .16. S. scabiosn~fol ia  

H H .  Corolla 2-2.5 mm. long, brownish, the upper 
lip dark violet-purple; stems 2-4 dm. tall, leafv 
a t  base, or with smaller leaves elsewhere on 
lower portions of plant.. .. . l7 .  S. moni l i jorn~is  

EE. Sterile filament as  wide as the base of the upper lip of the 
corolla ; upper lip of corolla dark violet,-pr~rple ; scnrious mar- 
gin over $ width of sepnl; leaf-blades coarsely or deeply lobed. 

F. Corolla 6-9 mm. long; sterile filament about as wide as 
the hnsc of t,he upper lip of the corolln; capsule 5-6 nlnl. 
long ; ~ I ~ V ~ F I I R  narrow ; leaf-blades o17at,e in general nut- 
line, conrsely 1 oot,hed to pinnat,ifid, dark green : stems 
sharplv 4-angled, rclat,ively few and little branched. 

18. S.  decomposita 
FF. Corolla 3-5 mm. long; +rile filament about as  wide as 

the expnndcd portion of the upper lip of the corolla; 
rapsl~lr  smallrr ; panicle Ins, t,he shortly pedicelled flowers 
moniliform on the eslrndctl cyme-branches: Irnf-hlades 
lanrrolntr in genrrnl outline, mit.h, a few relat,ively short 
and rntirc lohrs lipht grcrn ; stem9 slieht 1:- ridgr-nn,elecl 
(st.riatr), many, nllrch 1)ranched. hroom-like.. .19. S. atrinln 

1. Scrophularia calycina Bentham 
T'cro~lirn 1 Ili?lr.~i.flo~n M7all.. Numrr. Tist SPPC. Ind.  MIIS. n .  6393. 18.32, incd. " Hima- 

Inyn Itnmol~nanen~is R. I3." 
Srroph~~lnrin  rnlvrinn Renth.. Srroph. Indicar 18. 1835. " Hal). in Iiarnaon, TT'nllirh. 

Iinnnol~r. Rn?llr." Typr, ro l l~r led  by FVallich in 1812, sern in Herb. Iir\v Gnvdrns. 

Opcn waysides, borders of fields, and on alpine meadows, a t  ~ l t i t u d r s  of 
2700 to 4000 meters, through the  ~vest~rrn Himalayas from Hazarn t o  I<u- 
malin. Flolvcring fro111 early .Junc to mitl-August. 
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Hazara: Bagun, Kagan, Inayat (DD) ; Bala Bhurj, Kagan, Inuyat (DD) ; Kuthyali, 
Iiagnn, Inayat 22054 ( D D ) ;  Gali, Musalla, Inayat;  Shefadyar, Rela, Duthzk 24763; 
Shadal, Shlnklari, Inaynt 20007 (DD).  Kashmir: Gulmarg, Stewart 10482; Liddar 
Valley, Duthte 13158 ( D D ) ;  Pahlgam, Stewart 5607, 5758, 7826 (NYBG); Sonamarg, 
Stewart 6370, 7290; Tragbol (" Tarakbal"), ICoeZz 9196. Chamba: Kukti Pass, Koelz 
8618 (USNA) ; head of Sural Valley, Hnrsukh (DD).  Lahul : Rotang Pass, Brandis 
3154 (DD) : Shipting Nullah, Koelz 935 (NYBG). Kangra: Dharmsala, Slewnrt 10316 
(AKSP, G H )  ; Kulu, Koelz 46.55 (NYBG) ; Rotang La, Koelz 5053 (USNH). Bashahr: 

, Pannamnd 1141 (ANSP, USNA, USNH). Simla: Mt. Halta, D ~ u m m o n d  590 
(DD).  Tehri : Jnmnotri, D u t h z ~  (DD).  Garhwal: Bhowali, Duthie 4240 (DD) ; above 
Derali. Dldhte 480 (DD) ; ridge above Shala, Duthze 160 (DD).  Kumaun: Malaha 
Gadh. Darma, Duthie 5867 ( D D ) ;  Yalang Gadh, Byans, Duthie 5867 ( D D ) ;  Pindari, 
Stmrhey (e- W'interbottom 6 ( G H ) ;  Shafaudiyar, Ralam Valley, Inayat 24763 (DD). 

2. Scrophularia edgeworthii Ben tham 

Scroph~tlnrin e d g e w o i t h ~ ~  Benth., in DC., Prod. Syst. Nat. Regn. Veg. 10: 304, 1846. 
" In jug0 Himalayan0 altit. 12000 ped. ad Musa Pani (Edgeworth!)." Described 
2.; viscid-puberulent, and w ~ t h  leaf-blades coarsely doubly or incised-dentate, whereas 
the species now considered IS essentially glabrous below the inflorescence and usually 
ha4 leaf-blades less sharply dentate. Both these discrepancies are mentioned by 
.I. D. Hooker in his Flora of British India (4:  255, 1883) where he associates with 
Edqezcorlh's plant from Garhwal one collected by Strachey rli: Winterbottom in 
liumnun. He comments upon the nearly glabrous stem, whlle Bentham's descrip- 
tion of the leaf-dmtation has been changed to  "coarsely crenate-toothed." The 
plant that Hooker added is clearly the species now considercd, of which Kumaun 
~pecimens form the majority of those cited below. Geographical considerations lead 
me to think Hooker correct in placing the two plants together. (Perhaps the sup- 
posed puhenilence of Edgeworth's specimen was due to faulty preservation.) 

As stated both by Bcntham and by Hooker this is nearly related to 
Scrophl~larin elntior Benth. of Nepal and Sikkim, but t ha t  has wider corollas 
from which the anthers and stigma are long-cxserted, the style reaching 8-9 
Inm. long. The  plant seemingly is taller, with more sharply angled stem 
ant1 more attenuate leaf-blades. 

Mountains, a t  altitudes of 2100 to 3400 meters, in the Hiinalayas of Al- 
morn and Kumaun. Flon-cring from late June to  mid-August. 

Aln~ora: Tola. Gori R., Cllnmpion (DD).  Kl~maun: Ayar Pani, Duthie 3250 
(DD) ;  gin^. Dulhif 3251 (DD) ; Mun~hiyari, Innllnl 24762 (DD) ; Pnlong Gadh, Byans, 
Dr~lh;c 5568 (DD).  

3. Scrophularia himalayensis Royle 
Prropl,~ilnt-in himclln~/cn.pis Royle, ex Benth . Scroph. Indicae 18, 1835. " Hab. in jugo 

111111.1lnvnno comm~lnis; Royle." Very llkcly gathered a t  Mussoorie or in its vicin- 
~ t v .  where Dr. Royle collected. 

Roadsirlea and waste places, a t  altitudes of 1500 to  4000 meters, through 
the  ne*tern Himalayas from Chamba to Naini Tal.  Flowering from early 
.Ir~nc to late August. 

C'hinlhn: Khniinr I(oclt 8862 (ANSP, USNA). Kangra: KIIIII, Koelz 1486 
(NTRC).  4796 (USNH) ; Mamknm, Parhatti Valley, Ifoelz 4818 (TJSNH) ; Pulaa, P. V., 
Nnlh (ANSP, Cord). Simln srrtion: Khnnng. Nnlh;  Konain, Rniznda ( D D ) ;  Simla 
Hill-. Dr~tmmond 612 (DD). Dehra D i ~ n .  Lnnrlollr. Slc~unrl 11209 (GH).  14990 
( . \SSP .  NYRC): M~lsqoorie, G n m m i ~  (DD). T ~ h r i :  .Tangla, D ~ i t h l , ~  ( D D ) ;  under 
Sr~kqntq. D111h;r 567 (DD) ; nmr T ~ h r i .  - (DD).  Nnini Tal: Naini Tal, Stracheu 
c f .  Tl'inlc~bollom 1 (CH) 
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4. Scrophularia polyantha Royle 

Scrophulari~ polyantha Royle, ex Benth., Scroph. Indicae 18, 1836. "Hab. In Musaooree, 
Royle. 

Roadsides and waste places, a t  altitudes of 800 to 3000 meters, through 
the \vestern Himalayas from Hazara to Tehri. Flowering fro111 early June 
to early September. 

Hazara: Changla Gall, Stewart 3947; Chuari & Chambn road,* Harsukh (DD) ; 
Ghora Dakka, Inayat 14665 ( D D ) ;  Mastok, Brandzs 1528 (DD) ;  toward Pan1 Galli, 
Black Mt., Duthic 7556 ( D D ) ;  Shinkiari, Inayat 20010 (DD) ;  Bhonja K a  Kattha, 
Kagan, Inayat 20008 (DD) ; Nivu, Kagan, Inayat. Muzaffarabad: Domel, Stewart 10109 
(ANSP, Gord). Kashmlr: Badwan to Korakbal, Stewart 19248; Bandipur, Koelz 9057 
(ANSP, C;H, USNA, USNH); Chatru to Sinthan, Stewart 3066; Ganderbal, S ~ n d  Valley, 
Duthte 11437 (DD) ;  Gurais, Duthie 14094 ( D D ) ;  Kainmul, Liddar Valley, Duthie 
13095 (DD); Kangan to Gund, Stewart 6236; Pahlgam, Stewart 5366, 5873; Rajaori, 
Tnwl Valley, Gamn~ie  (DD) ; Shalimar Gardens, Stewart 3206 (ANSP, NYBG) ; Sona- 
marg, Stewart 6908, 9812 (GH, USNH) ; Srinagar, Koelz 8991 (NYBG, USNA), Schla- 
glntwezt; Tnngrnarg, Stewart 10544 (NYBG) ; Tragbal, Stewart 4757. Chamba: Alwas, 
Stewart 2475; C h ~ m b a ,  Brandzs 4247 ( D D ) ;  Dalhousie, Stewart 2150; Mnrrund to 
Kalel, Stewart 2310; Oli, upper Chenab valley, Stewart 3013 (Gord) ; Sao Valley, Lace 
1706 (DD). Icangra?: Baijnath, Icoelz 4583 (USNH) ; Kulu, I(oclz 4801 (USNH). 
Bashnhr: Chhit Kul, Parmanand 1073. Sirnla.: Koti, Gamble 24404 (DD) ; Sirnla, Duthie 
7340 (DD).  Dehra Dun: I<onain, Jaunsar, Parkinson 7135 (DD) ;  Tons, Duthze (DD). 
Tehri: Dakara, Gamble 24404 (DD).  

5. Scrophularia exserta sp. nov. Plate I ,  B. 

Root perennial. Stem glabrous, slightly 4-angled, a t  lcast 6 dm. tall. 
Leaf-blades ovate-lanceolate in general outline, 3-4 cm. long, 1.5-2.5 cm. 
wide, above glabrate, beneath glaucous and pubescent on miclrib, acute to 
acuminate, distally irregularly dentate, proximally wit11 several pairs of 
lobes, the incisions cutting to midrib; petiole 1 cm. long, narrowly winged. 
Inflorescence probably about 4 the height of the plant, of a t  least 8 pairs 
of opposite or scattered peduncles, each cyme of 3 to 5 flon-ere; finely glan- 
dular-pubescent throughout. Sepals 2 mm. long, nearly circular, green, with 
scariolis erose margin 0.3 mm. wide. Corolla 4 mm. long, green (presum- 
ably purplish-tingcd since callcd " pinlr " by collector), the posterior lobes 
projecting slightly beyond others. Sterile filament ovoid-truncate, a s  wide 
as  long, about 3 the ~vidtli of the base of the uppcr lip of the corolla. Fer- 
tile filaments glandular-puberulent, about twice length of corolla. Style 6 
inm, long. Capslile not scen. 

Pcrennis; caulis glaber, a l tus;  folio~.um laminae ovato-lanceolatae den- 
tatae proxime lobatac 3-4 cm. longae, petiolis 1 cm, longis; inflorescentia 
elongata, minute glnnrluloso-p~tbcsmtia; sepnla 2 ~ n m .  longa, circularia, 
marginil~us scariosis; corolla 4 mln. long:%; stnminodiunl o ~ ~ o i d c o - t r ~ l n c n t u l ~ ? ~ ~ ~ ~ ;  
filaments fertilia g1andulor;o-pul)esccntia; anthcribus exscrtis; stylus 6 mm. 
longus; capsula non visa. 

Type, Lo~varni Pass, Cliitrttl, a t  9000 feet (2700-2500 n~eters)  altitude, 
collccted in flower ,June 15, 1895, by S. A. Harriss, no. 16456; in n e h r a  Dun  
Herbarium. 

* Al i l io~~~ .h  rlcsrlv nxlrked " Hnznrx." this must rather have come from Chnmbn. 
7 A t  Mn~nltanl In the Pnrbnti Valley, a place a t  which Scroph~~lal-ia himalapensis 

was nlsn rollrcted, grows an xppnrent hybrid between that species and S .  polpantha, 
hrrvlng the wide leaf-blades and slightly scarious calyx of himalayensis, but the blades 
truncate a t  hnse and pubescent with the inflorescence narrow as in polyantha. 
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This, the only collection seen, was mistakenly identified as Scrophularia 
himalayensis Royle, and so reported on page 165 of J. F. Duthie's "The Bot- 
any of the Chitral Relief Expedition ", in Records of the Botanical Survey 
of India, vol. 1, no. 9, 1898. 

6. Scrophularia obtusa Edgeworth 
Scrophularia obtz~sa Edgew., ex Hook. f., F1. Brit. Ind. 4: 254, 1883. " Kumaon at Al- 

mora, alt. 64,500 ft., Edgeulwth, kc." 

Illountains, a t  altitudes of 700 to 2300 meters, in the Himalayas from 
Dehra Dun to Kumaun. Flowering from July to  September. 

Dehra Dun : Dhanaulti, Royle or Jamkon (DD). Almora: Mmora, - (DD) ; 
Bin=, Inayat 24766 (DD). Kumaun: Dhauli Valley, Duthie 5865 (DD); Hawulbagh, 
Davidson Re (DD) ; Kali Valley, Duthie 3249 (DD) ; Sarna Valley, Duthie 3251 (DD). 

7. Scrophularia robusta sp. nov. Plate 2, A. 

Root annual, sending up a single glabrous narrowly winged stem, 8-15 
dm. tall. Leaf-blades oblong-ovate, 7-10 cm. long, 3-4 cm. wide, crenately 
serrate, glabrous, slightly glaucous beneath (veins anastomosing), acute a t  
apex, rounded a t  base to glabrous petioles 1-2 (-3) cm. long, the narrow 
wings of the petiole clecurrent into the winged angles of the stem. In- 
florescence less than 4 the height of the plant, when fully developed of about 
12 pairs of opposite, approximate, or (upper) scattered peduncles, each 
cyme of 7 to 13 flowers; rachis and peduncles mostly glabrous, but pedicels 
glandular-puberulent. Sepals 2 mm, long, circular, green, with white scar- 
ious entire margin 0.3 mm. wide. Corolla 4-1 mm. long, green, tinged 
(" washed "1 with madrler or " rose-purple ", but apparently the projecting 
posterior no darker than the anterior lobes, of which the mid-anterior is 
somewhat dcflexed-spreading. Sterile filament flabellate, wider than long, 
4 to 3 the width of the neck of the upper lip of the corolla. Fertile filaments 
glandular-puberl~lent, the anthers incluclcrl within corolla. Style 2-3 mm. 
long. Capsule globose-ovoid, acuminate, 5 mm. long and wide. Seeds 0.7- 
0.8 mm. long, blackish, longitudinally ridged and with minute cross-lines. 

Annua; caulis unicus glaber anguste alatus 8-15 dm. altus; foliorum 
laminae oblongo-ovatae crenato-serratae glabrae 7-10 cm. longae, petiolis 
1-2 cm. longis; inflorescentia ampla; sepala 2 mm. longa, circularia, mar- 
ginibus scnriosis; corolla 4-7 nim. longa, puspurascens; staminodium flabel- 
lnt,um, Intiu3 quam Inngum; filamenta fertilia glanduloso-puberulentia, an- 
theris inclusis; stylus 2-3 mm. longus; capsula 5 mm. longa; semina 0.7-0.8 
mm. longa. 

Type, along stream, Mak, Afghanistan, a t  8500 feet (2600 meters) alti- 
tude. rollected in fruit October 3, 1939, by Walter Koelz, no. 14075; in 
Herb. Academy of Natural Sciences of Philadelphia. 

Along streams. a t  altitudes of 1300 to 2800 meters, in mountains from the 
Caucneus region of southern Russia to Chitral (northwesternmost India). 

An1~.4nrsr*x. Hszratsaid, . ~ o e k  12846; ~ a k ;  Koelz 14075; Paghman, Koelz 
12152; Terak. Koelz 13891 (ANSP. NyBG). 

INDIA. Chitral: Drosh, ~ a j o r  Hamilton 17901 (DD), Harrias; Mirga, Ha&s 
16457 (DD);  Zachnnah Pase, Gatacre 17364 (DD);  Ziarat, Harris8 16460 (DD). 
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Scrophularia robusta resembles in its stoutness S .  aquatica L. of Europe 
and northern Asia, although i t  is hardly so large a s  t ha t  species becomes. 
This, which seems to  be actually its nearest relative, has a narrower and 
usually more elongated inflorescence and the leaf-blades normally cordate 
a t  base. I n  Boissier's Flora Orientalis (4: 399, 1879) our plant was identi- 
fied as  S. alata Gilib., but the original description of t ha t  in Gilibert's Flora 
Lithuanica (1: 127, 1781) described the root as  very long and the petiole0 
a s  very short and foliose; it seems to be matched by certain collections from 
Austria in the Academy's herbarium, tha t  differ also in looser inflorescence 
(pedicels longer and more spreading), bracts usually longer, petioles shorter 
and more winged, and leaf-blades acuminate. I lack, however, sufficient 
material for comparison. 

8. Scrophularia petraea Aitchison Br Hemsley  
Smophularin petraea Aitch. & Hemsl., in Journ. Linn. Soc., Bot. 19: 180, 1882. " Hariab 

district [Afghanistan], amongst rock debris, a t  an altitude of from 11,000 to  14,000 
feet [Aitchison 919 (1879)l." Isotypes seen in Dehra Dun Herbariup a t d  in Grax 
Herbarium of Hnrvard University. The  former supplies the locnl~ty Sikarim 
and the month August. Sikaram is a mountain on the border between the Jalalab 
and Hariob districts of Afghanistan and the ICurram District of India. 

Rock debris, a t  altitudes of 3300 to 4300 meters, alpine zone of A,lount 
Sikaram, Afghan-Indian border. Known from a single collection made on 
the Afghan side. 

9. Scrophularia dentata Royle 
Scvophulan'a dentata Royle, e s  Benth., Scroph. Indicae 19, 1835. " Hab. in Kanaour, 

Royle." Description fits the species now considered, although the leaf-blades are 
ususlly narrower and more regularly dentate. The fertile filaments are not  exserted 
beyond the posterior lip. 

Root perennial, the woody bases of the old stems persisting. Stems 
many, in early anthesis 1-2 dm. tall, with rounded angles, sparsely glan- 
dular-puberulent. Leaf-blades 1.5-2 cm. long, 3-5 inm. wide, elliptic-lan- 
ceolate, puberulent, dcntate, acute, gradually narrowed a t  base to a hardly 
clefincd petiole. Inflorescence narrow and densely flo\vered, slightly or 
~ o m e n ~ h a t  glandular-pubel-ulent, the peduncles hardly longer than the 
calyces. Scpnls 1.5-2 inm. long, grcen with conspicuous white scarious en- 
tire border. Corolla 4-5 mm. long, reddish-brown (" maroon-madder " ) ,  
brightest on the projecting posterior lobes, tlic anterior lobes pale, tlle inid- 
antcrior clcflesed. Filnments glandular-puberlilcnt; the antliers slightly ex- 
serted froin the lower lip of the corolla. Sterile filament clavate, purplish 
or d111l. Style about 3 mm. long. Capsule 4 mm. long, globose-o~oid, wit11 
stiff beak 1 mm, long. Seeds not seen. 

Alpine elopes, a t  altitudes of 4000 to 5000 ineters, western Hiinalayas 
froill Zasknr to Spiti. Flo~vering in July. 

Zaskar: Bok, Pensi Ln, K O ~ Z  5880 (USNH); Kargia, Koelz 5485 (USNH), 5466 
(VSNH). Lahl~ l :  Rara Larha La, K O F ~ Z  5318 (USNH).  Rupshu: Pugs, Koelz 2154 
(DD,  NYRG. USNH).  Spiti: Takenak t o  Giam, Schlagintweit. 



10. Scrophularia scoparia sp. nov. Plate 2, B. 
Root perennial, woody. Stems Illany in a clump, glabrous, obtusely an- 

gled or nearly terete, somewhat glaucous, much branched, suffrutescent be- 
low, reaching 3 to 6 dm. tall. Leaves all cauline, alternate or scattered 
(some opposite or subopposite), glabrous and somewhat glaucous: blades 
narrowly lanceolate, acute or acutish, scarcely petioled, reaching 2 cm. long 
and slightly lobed; the upper smaller and narrower; the bracts subulate; the 
stems appearing mostly bare and broom-like. Inflorescence over + the 
height of the plant, sparsely puberulent with sessile glands, the bracts and 
peduncles alternating or scattered, the lower peduncles sometimes 3-flowered, 
or all 1-flowered. Sepals 1.5-2 mm. long, circular, green, with white scarious 
entire margin 0.2-0.3 inm. wide. Corolla 5 mm. long, apparently light pur- 
plish brown externally, pale within, and with the anterior lobes yellowish 
white, the mid-lobe apparently little or not deflexed. Sterile filament cla- 
vate, pale. Fertile filaments glandular-puberulent, the anthers of the longer 
pair eventually somewhat esserted. Style 3-4 mm. long. Capsule globose- 
ovoid, mucronately tipped with the persistent style-base, not seen mature. 

Perennis, scoparia; caules multi glabri obtuse angulati 3-6 dm. alti, sae- 
pissime nudi; foliorum laminae anguste lanceolatae parum lobatae glabrae 
2 cm. longae subsessiles ; inflorescentia thyrsoidea ; sepala 1.5-2 111111. longa, 
circularia, marginibus scariosis; corolla 5 mm. longa, purpurascens; stami- 
nodium clavatum; filamenta fertilia glanduloso-puberulentia, antheris fila- 
mentorum longiorum exsertis; stylus 3-4 mm. longus; capsula matura non 
visa. 

Type, dry slope, 2700-2800 meters altitude, Sirotai, Afghanistan, col- 
lected in flower June 17, 1937, by Walter Koelz, no. 11922; in Herb. Acad- 
emy of Natural Sciences of Philadelphia. 

Arid upland, a t  altitudes of 2600 to 3100 meters, northeastern Afghanis- 
tan and north\vesternmost India, west of the Inclus gorge. Flowering in 
June. 

~ F ~ H . I N I S T A N .  Sirotni, I<oclz 11922 (ANSP, Gord, GH, NYBG); Zebak, Badak- 
shnn, Giles 175 (DD). 

IXDIA. Chitral : Chitral, Harriss (DD). 

This broom-like species resembles in aspect Scrophulnria striatn Boiss., 
but that  differs in its dilated sterile filament, its smaller and darker corolla, 
its flowers lateral to the peduncles, and its angled stems. Also that  species 
pertains to lower elevations. 

I had hoped that this might be the mysteriolls Scrophidnrin cnbulicn 
Benth., also from northern and higher Afghanistan,"cscribed as like this 
in habit and wit<h linear sterile filament, but the description of the leaves as 
obsoletely repand-dentate, the rymes as 5-7-flomerecl, and the flotvcrs as 
sespile on the divaricate peduncles, seems to make such identification im- 
powihle. But I suspect that S .  ctrbulicn was based upon a mixture of this 
and S. striata, as is suggested by Bent,ham's contrast of the hahit and flow- 
ers of his two specimens; if so, the name chosen might h elect as typical the 

RFrorn Bamian. according to Boivier, F1. Orient. 4 :  420, 1879. 
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species now considered. However, a s  Bentham states t ha t  all the flowers he 
saw were imperfect, I think tha t  the name may be safely dropped. 

11. Scrophularia nudata spec. nov. Plate 3, A. 

Root and rhizome perennial, woody, relatively thick. Stems few or sev- 
eral in a clump, glabrous, obtusely angled, 3 to 7 dm. tall, simple or 
branched, sharply distinguished from woody rhizoton~ous base. Leaves in 
a basal rosette or a few somewhat higher-placed, glabrous; blades oblong 
or elliptic-oblong, rounded a t  apex, dentate or dentate-lobed with rounded 
tecth, so~netilnes pinnately lobed near base, 2-5 cm, long, 1-2 em. wide, cu- 
neately narrowed to petioles ~vhich may be a s  long; upper leaves (bracts) 
small or minute, the inflorescence appearing bare. Inflorescence over half 
the height of the plant, glabrate (sparsely puberulent with sessile glands), 
the peduncles opposite, subopposite, or illostly scattered, 1-5-flowered. Se- 
pals 1.5-2 mm. long, circular, green, with white scarious nearly entire mar- 
gin 0.1-0.2 min. rvicle. Corolla 4-5 min. long, posterior half dark, the 
slightly projecting posterior lobes dark violet-purple, anterior half pale, the 
mid-anterior lobe apparently not deflexed. Sterile filament linear-clavate. 
Fertile filaments glandular-puberulent, the anthers becorning slightly ex- 
serted. Style about 5 1nm. long. Capsule 3-4 mm. long, globose-ovnicl. 
caudately mucronate-tipped. Seeds 1 mm. long, flattened-cylindric, black, 
transversely pitted. 

Yerennis; caules pauci ye1 plures, obtuse angulati 3-7 d n ~ .  alti, saepissime 
nudi; folia radicalia et pauca caulina, glabra, laminis oblongis au t  elliptico- 
oblongis, dentatis au t  dentato-lobatis, petiolatis; inflorescentia thyrsoidea; 
sepala 1.5-2 mm. longa, circularia, marginibus scariosis; corolla 4-5 mm. 
longa, latere posteriore atro~iolaceo,  anteriore pallido; staminodium lineari- 
clavatum; filanlenta fertilia glanduloso-puberulentia. antheris pa i i l~~n l  ex- 
sertis; stylus 5 mm. longus; capsula 3-4 mm. longa; semina 1 n m .  longa. 

Type, arid bare slopes, 2500-2800 meters altitude, Chunagand to Kharbu, 
Ladakh, collected in late flower and in fruit August 27, 1940, by R .  R .  Stew- 
art,  no. 21086; in Herb. Acadc~uy of Natural Science. of Philadelphia. 

Arid high slopcs, a t  altitudes of 2400 to  2900 meters, upper Indus Valley 
behind the Himalayas, fro111 Astor to Ladakh. 

Astor: above Rattu, Stezoart 18782. Baltistnn: Indus Valley, to Pnrkutta from 
Tiiris. Slcwnr l  20885 (ANSP, Go~rl) 1,ndnlih: Cli~uingrtnd. Slru lo t l  21060 (ANSP, 
S T R G )  ; C. to Icharbu, Stewa1.t 21056; Iiargil, Iioclz 6114 (NYBG),  6134 (USNH). 

12. Scrophularia stewartii spec nov. Plate 3, B.  

Rnot l)crennial. Stems fen. to a clump or solitary, glabrous, obtusely 
anglrrl or nearly terete, hranclictl, hcrbaceo~~s  tl~rougllout, tall and lax. 
I,ealres glahrolls: hlacles oblong-lanccolate or nnrrolvly ellipt,ic, obtuse or 
in~~cronulate,  the lower rcacliing 7-11 cm. long, irregularly dentate or slightly 
dentate-loherl, slightly runcinate at  basc; on petioles 2.5-4 cm. long; the 
llpper smaller t,hro~lghout. Inflorescence lax, lees than half the height of 
the plnnt , ohscurcly glandulnr-pubci.ulent when young, the minute triangu- 
Inr-subulate bracts and petluncles opposite, the upper subopposite or scat- 
tered, pcd~~nclee al)nut 5-flo~vcretl, flowcrs a11 distinctly pcdicelled. Sepals 
1 ..5 mln. long, circular, grccn, with white scal.ious ncnrly entirc margin 0.1- 



50 PENNELL-SCROPHULARIACEAE OF 

0.2 mm. wide. Corolla 2-2.5 mm. long, posteriorly madder-brown (" crim- 
son ", according to collector), the two upper lobes projecting and most col- 
ored, anteriorly paler, the lobes white or nearly so, the mid-anterior slightly 
spreading. Sterile filament oblong-acutish, green, minute. Fertile fila- 
ments glandular-puberulent, the anthers all conspicuously exserted. Style 
3 mm. long. Capsule globose-ovoid, about 3 mm. long, thin-walled. 

Perennis; caules pauci vel solitarii, obtuse angulati, alti; foliorum lami- 
nae oblongo-lanceolatae aut  anguste ellipticae, glabrae, dentatae aut  paulum 
dentato-lobatae, inferioribus 7-11 cm. longis, petiolis 2.5-4 cm. longis; in- 
florescentia laxa; sepala 1.5 mm. longa, circularia, marginibus anguste scar- 
iosis; corolla 2-2.5 mm. longa, latere posteriore purpureo-brunneo, lobis an- 
terioribus albidis ; staminodium oblongo-acutiusculum minuturn ; filamenta 
fertilia glanduloso-puberulentia, antheris exsertis; stylus 3 mm. longus; cap- 
sula ca. 3 mm. longa, parietibus tenuibus. 

Type, clay bank, Phullaren, Jhelum District, Punjab, collected in flower 
April 1934, by R. R. Stewart, no. 13784; in Herb. Academy of Natural 
Sciences of Philadelphia. 

Clayey soil, a t  altitudes of 400 to 900 meters, low ranges of the Jhelum 
River valley, below the Himalayas, northwestern India, froin Shahpur to 
Jhelum. Flowering in April. 

Shahpur : Karaha (Mt .  Saherar), Drummond 14632. Jhelum : Phullaren, Stewart 
13784 (ANSP, NYBG); Salt Range, Aitchison 19 (DD); Mt. Tilla, Stewart 721. 

13. Scrophularia suffruticosa spec. nov. Plate 4, B. 

Root perennial, woody. Stems many in a clump, woody below, most of 
length herbaceous, slightly angled or nearly terete, finely glandular-pubes- 
cent or -puberulent, much branched, 3-4.5 dm. tall, purplish below. Leaves 
finely glandular-pubescent or -puberulent, opposite or subopposite: blades 
oblong-elliptic in general outline, obtuse, dentate-lobed, largest 2.5-3 cm. 
long, 12-15 mm, wide, proximally cuneately narrowed to sessile or nearly 
sessile bases. Inflorescence usually less than half the height of the plant, 
glandular-pubescent, the bracts and pedicels opposite or the upper scat- 
tered, bracts acute, shorter than the several- to  usually one-flowererl pe- 
duncles. Sepals 1.5-2 nim. long, circular, green or brownish green and finely 
glantlular-pubescent, somewhat indurated, with white scarious nearly cntirc 
margin about 0.2 mm. wide. Corolla9 5 mm. long, the posterior lobes 
slightly the longest, ancl the mid-anterior probably not deflexed. Sterile 
filament greenish, flattened-circular, hardly 4 the width of the neck of the 
upper corolla-lip. Fertile filaments glandular-puberulent, the anthers in- 
cluded or eventually those of the longer pair slightly exserted. Style 3-4 
mm. long. Capsule 5 mm. long, globose-ovoid, acuminate. Seeds 2 mm. 
long, blackish, roughened by a reticulate-impressed pattern, about half as 
wide as long. 

Perennis; caules multi, basi lignosi, fere teretes, 3-4.5 clm. s l t i ;  folia 
oblongo-elliptica dentatso-lobata, gl~nduloso-pubescentia puber~~lentiave, 
fere sessilia, maximis 2.5-3 cm. longis; inflorescentia fere thyrsoidea; sepala 
1.5-2 mm. longa, circularia, marginibus anguste scariosis; corolla 5 mm. 

9 Blackened in poorly dried specimen that alone ~ h o w s  flowers. 
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longa; staininodium circulare; filamenta fertilia glanduloso-puberulentia, 
antheris inclusis vel pauluin exsertls; stylus 2 mm. longus; capsula 5 mm. 
longa; semina 2 mm. longa. 

Type, Mangla, Bashahr, collected in flower and fruit September 24, 1934, 
by Negi Parmanand, no. 1241; in Herb. Academy of Natural Sciences of 
Philadelphia. 

Presumably in arid situations, in the Hiinalaya Mountains from Spiti t o  
Bashahr. Only collections seen were gathered in September, when the plant 
was almost mrholly past blossom. 

Spiti : Icibor 1" Koelz (USNH), 7127 ( U S N H ) ,  7131 (USNH). Bashahr: Mangla, 
Parmanand 1241 (ANSP, Gord, GH, NYBG). 

14. Scrophularia stenothyrsa spec. nov. Plate 4, A. 

Root perennial. Stems probably few to a clump, finely glandular-pubcs- 
cent or glandless below, sharply 4-angled, simple or sonlewhat branched, 4-8 
din. tall. Leaves finely glandular-pubescent: blades ovate or lance-ovate, 
acute, the lower reaching 5-10 cm. long, irregularly dentate or dentate-lobed, 
proximally pinnately parted to base, on petioles 1.5-6 cm. long; the upper 
simpler and shorter-petioled. Inflorescence a narrow thyrsus, about 3 the 
height of the plant, glandular-pubescent throughout, the bracts and bractlets 
lanceolate-attenuate, the former about equaling the peduncles; these short, 
3-7 mm. long, ascending, 1-3-flowered, some pedicels as  long. Sepals 3.5-4 
mm. long, circular, green, with nlliite scarious nearly entire margin 0.7-1 mm. 
wide. Corolla 7 mm. long, posteriorly brown, the two upper lobes longer 
than wide, strongly projecting and dark brown, anteriorly pale and the an- 
terior lobes much nider tl!an long, mid-anterior deflexed-spreading. Sterile 
filamcnt yellowish grecn, flabcllate, over half the width of the neck of the 
posterior lip of the corolla. Fertile filaments glandular-puberulent, the an- 
thers includccl or barely exserted. Style 4 inm. long. Capsule 6-7 min. 
long, globose-ovoid, ncuminntc. Seeds not seen. 

Perennis; caulis argute quadrangulatus, 4-8 dm. altus; folioruln laminae 
ovatae nut lnnceolato-ovatac, dentatae au t  dentato-lobatae, glanduloso- 
pubesccntcs, inferioribus 5-10 c111. longis, petiolis 1.5-6 cm. longis; inflores- 
centia tllyrsoidca; sepala 3.,5-4 mm. longn, circularia, ~narginibus late scar- 
iosis; corolla 7 min. longa, Iatere posteriore atro, anteriore pallido; stami- 
nodium flabellatum; filamenta fcrtilia glanduloso-pubcrulentia, antheris in- 
clusis vel fere exsertis; stylus 4 inin. longus; capsula 6-7 1111n. longa; semina 
non visa. 

Type, a t  3000 to 3100 mcters altitude, Ainn hlela, Kurrain Valley, 
Afghanistan, collected in flower July 8, 1894, by Harsukti; no. 15421 in 
Dchra Dun Herbarium. 

Upper Kurram Valley, northeastern Afghanistan, a t  about 3000 meters 
altitude. Presumably also in adjacent India. 

AFOHANISTAN. A i n ~  Mela, IIarsukh 15421 (ANSP, DD) ; Alez (Ali) Khel, Ailchison 
461 (DD, G H ) .  

10 Also t.h~re nre two more specimrns from t,his locality, spelled " Kyiber ", by an 
~~nn: t rned collert.or, nr~mbcr " 57 " and " 58 " (ANSP, USNA). 



15. Scrophularia koclzii new species Plate 5 ,  A. 

Root perennial, woody, from its crown sending up a cluster of slender 
glabrous obscurely angled stems, 4-10 dm. tall. Leaves glabrous: blades 
ovate or oval in main outline, slightly glaucous beneath, the largest 2-9 
cnl, long, 1.5-4 cm. wide, dentate, dentate-lobed, or somewhat pinnatifid, 
acute to rounded a t  apex, basally narrowed to slender glabrous petioles 1-3 
cin. long. Inflorescence less than half the height of the plant, of 4 to 8 
pairs of opposite, approximate, or usually scattered peduncles, each cyme of 
1 to 6 flowers; rachis, peduncles, and pedicels puberulent with relatively 
large dark glands. Sepals 1.5-2 mm. long, with white scarious entire mar- 
gin 0.3-0.5 mm. wide. Corolla 5-7 mm. long, the posterior lobes projecting, 
purple-brown, as nlay be also the posterior half of the corolla-tube; anterior 
lobes pale or greenish yellow, the mid-anterior lobe somewhat recurved. 
Sterile filament flabellate, about half the width of the base of the posterior 
lip of the corolla. Fertile filaments glandular-puberulent, the anthers in- 
cluclrd or slightly exserted. Style 2-4 mm. long. Capsule 5-6 mm. long, 
shortly or moderately beaked. Seeds 1.2 mm. long, transversely pitted. 

Perennis; caules plures glabri obscure quadrangulares, 4-10 dm. alti;  
foliorum laminae ovatae ovaliaeve, dcntatae vel dentato-lobatae vel paulum 
pinnatifidae, inferioribus 2-9 cm. longis, petiolis 1-3 cm. longis; inflorescen- 
tia paniculata; sepala 1.5-2 mm, longa, circularia, marginibus late scariosis; 
corolla 5-7 mm. longa, latere posteriore atro, anteriore pallido; starninorlium 
flahellatum; filamenta fertilia glanduloso-puberulentia, antheris inclusis vel 
pslulum exsertis; stylus 2-4 mm. longus; cslpsula 5-6 mm. longa; semina 1.2 
min. longa. 

Type, dry hillside, altitude 3350 meters, near Kukti Pass, Lahul, col- 
lected in flower and fruit August 26, 1930, by Walter Koelz, no. 1229; in 
Herb. Academy of Natural Sciences of Philadelphia. 

Bare exposed banks, a t  altitudes of 2600 to 5100 meters, through the 
western Himalayas from eastern Afghanistan to Bashahr. Flowering from 
.July to September. 

Dern Ismnil I ihan :  Pirgal, lVillinrns 7884 ( D D ) ;  Tariak, near Tank, Williams 
( D D ) .  Chith-al: Jnnha tai, Ilarriss 16462 ( D D ) .  Haxam : I<ulhizali, --- 22058b 
( D D )  ; Silnn, Iiagan, Inaunt ( D D ) .  Muzaffarnbad : Matjayan, Slcwart 7431. Icashmir : 
Rnnihol Paw, Slezuccrt 10600 (GH) ,  12177; Pahlgam, Slcwarl 5386, 8030 (ANSP, USNH),  
9=5 (Ckord, NY BG) . Astor : Astor Vnlley (Shnnkergadh, Kamrin~iln),  Inayat 25730a. 
ITtlhan~r)rlr: Jrlnga, Chenab, Brnndk 3152 ( D D ) .  J3altist:ln : Chabpnni Nullah, Duthie 
13844 ( I I D )  ; Lachit,, S:rltnro V:llley, Ilnnler-Wcslon 10255 " (DII )  ; Mnrprl N I I I I : ~ ~ ,  
D~r lh i r  (DL)); Satprlra K11ll:th. :~ho\,i. Sl tar~lr~,  S l ~ ~ r ~ c r l  20300 (ANSP. (;II, NJwRC;, 
1:SNCI) ; Thnllc 1 4  Slc?un~l 20654 (ANSP, Gorrl, GH, NYBG, IJSNH).  Purig: Dms, 
Dirtltir 11765 (Dl)) ; Drni..-Pnn Sletonrl 9996 (ANSP, NYDG, U S N H ) ;  Tangola, 

11 This is the type collection of Scrophitlarin vnricgnba f .  himahycnsl'.~ Cand.,  in 
l311ll. Soc. Rot. 1i'r:tncc 46: 420. 1899. " I1nltist,an, : ~ l t .  9000 prd. . . . . . (Dllthie, no 
10255)." It wns collrctctl Mny 28, 1890 nt Lachit,, Snlt.nro Valley, nnrl Iht,li ic has writ,- 
t rn  on t.he s h ~ r t ,  ''Coll. A .  G .  Hl~nter-Wrston, R.E." I can only key t,his t o  S. koslzii, 
tu~ t .  il.  differs hy niorr elongate nnrl pinnntifitl leaves rcgtrici.er1 to t,he base of t,he stem, 
nnd long pedrlnclrs that give a.n ~inunlnlly lax inflorrncencr. Thiv correlat,ion mny 
rlrnote x sepnrabe species, hilt all othrr  collections from Rnltistnn s r rm normal enolluh 
S. knrlzii. Thp .4ntrlre of the plant, makes me wonder i f  there may hnve bcrn some 
ronf~~nina of dntn, as it is alrprivingly lnrgr : ~ n d  Inx for n rlistrict so fnr within t.he 
FIimnlaynq. 
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Icoelz 6087 (USNH).  Chnmba: Hodan Valley, Harsukh ( D D ) ;  Kilar, pangi, Stewart 
Z 4 7 .  Kulail Forest, Hatsukh ( D D ) .  Ladakh: Chortren Chen, Koelz 2669d (ANSP, 
N Y ~ G )  ; Gilgit Road, Deosai Plain (Kharbu to Dras),  Stewart 21136 (ANSP, Cord) ; 
Tog, Koelz 2637 (NYBG).  Zaskar: Abring, Koelz 2972a ( N Y B G ) ;  Mune, Koelz 5738 
(USNH) 5740 (NYBG).  Lahul: Kolung, Koelz 10066 (ANSP, NYBG, USNA);  Kye- 
lang, ~<oLlz 474 (NYBG) ; via Kukti  Pass, Koelz 1229 ( m S P ,  NYBG) ; Sisu, Koelz 
5094 (USNH),  8364 (ANSP, NYBG, IJSNA, USNH) ; Tsembak, Chand 153 (USNH),  
Parn~anand. Spiti: Rangrik (Ki ) ,  Koelz 7150 (USNH).  Bashahr: Mangla ("Hangla").  
Parmanand 595 (ANSP. GH. NYBG) ; Tidong Nala, G o m e  49227 (DD).12 

I n  Hooker's Flora of British India (4: 256, 1883) this was identified as  
Scrophularia variegata Bieb., but the original description of Bieberstein's 
plant of the Caucasus (Beschr. Casp. 177, App. n. 48, not seen, but  quoted 
in Flora Taurico-Caucasica 2: 78, 1808) called for a plant woody a t  base, 
with bipinnatifid pubescent leaves, and pedicels hirsute with glochidiate 
hairs-evidently a different species fro111 this of thc Himalayas. It appears 
to be represented in the Acndemy's herbarium by a specimen marked in 
Schweinitz' hand " Caucas Ledeb Scrophularia variegata." 

16. Scrophularia scabiosaef olia Ben tham 
Scrophz~laria scabiosaeJolia Benth., in DC., Prod. Regn. Nat .  Veg. Syst. 10: 311. 1846. 

" In regno Cabr~lico (Griflths! LGriJTlh] n. 614, 622) . . . . . (v.  in herb. Hook.)" 
Description evidently composite, presumably of S. slenolhyrsa and t.he species now 
considered. Thot  would supply the alt.ernative character of glandular canescence, 
blrt the accorlnt of the slendrr peduncles that  are bifid and usually 5-7-flowered 
applies best, t o  the glabrous-sbemmed species now considered. Bentham described 
t,he flowers as pedicelled, whereas the lateral ones are usually very shortlv so, but  
the pedicels are often evident, as in Inasat's collection from the Sind Valley cited 
helow, a plant. mith pinn:~tifid leaf-l,lnd~s and long Inx panicles. Hooker, who may 
be pres~lmrd l o  have r;tudicd primarily Bentham's specimens, speaks of the ample 
cynes,  mil h the " flowrrs very snlall often spicate," features especially descriptive 
of our pla.nt.. Accordingly, I restrict the name to what I judge mas the element 
prefcrretl hy Hoolter. to  :I plnnt with small cnpsnles and flowers, lax inflorescences, 
glarrccscrnt Icnf-blades t h : ~ t  arc ticnl:~lc to pinnatiwct., the blade nnri segnlent,s with 
tccth from rorrnded to acrrle or acl~minnte. 

Root perennial, ~voody. Steins several, slender, sharply q~iadrangular,  
glabrous, branched, 3-6 dm. tall. Leaves glabrous: blades lanceolnte t o  
clliptjic in main outline, sligl-rt,ly glaurons henent~l~, t.hc largest 3-5 em. long, 
1-2 cm. wide, dentate to pinnatifid, aclitc t,o acl~tisli a t  apex, a t  base rounded 
or i-rarromred t'o slender glabrous petioles 0.5-3 rm. long. Inflorescence usually 
less than half the height of the plant, of 4 to  6 pairs of opposite or usually 
scat,tered peduncles, earh cyme of 2 t,o 4 flowers; rachis, peduncles, and 
pcdice\s more or less glnnd~ilnr-pubel-tilent. Scpals 1.5-2 mm. long, green, 
with whit>e scarious entire margin 0.3 mm. wide. Corolla 3-4 mm. long, the 
upper lohcs slight.ly longest, projcct~ing, pink, the 3 lower lobes cream-col- 
ored, reciirved. St,crilc filament greenish yellow, flabellate, about 3 width 
of base of upper lip of corolla. Style 3 mm. long. Capsule 3-4 mm. long, 
sliortly hcaked. Seeds 0.8-1 mm. long, dark brown or blackish, transversely 
pitted. 

Banlts and roc,ky places, a t  altitudes of 1200 to  3600 meters, through 
tlie western Himalayas from eastern Afghanistan to Lahul. Flowering fro111 
rarly May  to mid-August. 

l2 Perhaps Gnrrie 49227 is not t.his species, as  t.he 1en.f-blade seems too deeply cut, 
~ n t l  the inflorescrncc! hns too fine glands, but  the strerile fila.ment is t,hat of S. koelzii. 
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AFGHANISTAN. Lorinj, Koelz 13656 (ANSP, USNA) . 
INDIA. Chitral: Bundai, Iiarriss 16453 ( D D ) ;  Jambatai, Harriss 16452 (DD),  16454 

(DD) ; Mirga, Haniss  14355 (DD) ; Ziarat, Harriss 16461 (DD).  Hazara: Dogah, Saran 
Valley, Inayat (DD) ; Mansera to Abbottabad, Stewart 3781; -Kagan: Kamalban, Ina- 
yat (ANSP, D D ) ;  Kawai, Inayat 22057 ( D D ) ;  Malkandi, Inayat 20011 (DD),  20014 
(ASSP. DD),  22056 (DD).  Muzaffnrabad: Bataki to Dhanni, Stewart 17347 (ANSP, 
Gord, GH) ; Dhanni to  Titmnl, Stewart 17382 (ANSP, Gord, GH, NYBG, USNH) ; 
new Garhi. Ste~uart 8582a (NYRG) ; Titwal. Bishanganga Valley, Stewart 17459 (ANSP, 
NYBG); Uri, Ste7varl 12010 (ANSP, GH, NYBG), 14017 (ANSP, GH).  Kashmir: 
Bnndipur: Koelz 9093 (NYBG, USNA); Baraml~lla, Stewart 6097, 6098; Ganganguir, 
Sind Valley, Inaynt 25730b (DD) ; Gulmarg, Stewart 10482a (ANSP, NYBG); Kangan 
to Grind (near Sonamnrg), Stewart 6235; Pahlgam, Stewart 8030. Gilgit: Niltar Valley, 
north of Gilgit, D u t h k  12347 (DD). Astor: Rattu, Inayat 25730 (DD),  Stewart 18782 
(ANSP. GH).  Baltistan: Skagarthnng Valley, Duthie 12124 (DD).  Ladakh: Chatpani 
Srlllnh, west of Dras, Dulhie 13812 (DD).  Lahul: Sisu, Koelz 815. 

17. Scrophularia moniliformis spec. nov. Plate 5, B. 

Root perennial. Stems several, branched below, 'rather sharply quad- 
rangular, glabrous (but glandular-punctate) , 2-4 dm. tall. Leaves glabrous, 
glaucous, the lower forming a rosette, the blades 2 cm. long, 1.2 cm. wide, 
rhom1)ir-oval, obtuse, doubly dentate with a few rounded teeth, cuneatelv 
narrowed to petioles about as long as the blades; cauline leaves much 
s~nnller, narrower, with few obtuse lobes or teeth, all the leaves near the base 
of the stem. Inflorescence over $ the height of the plant, of 6 to 9 pairs 
of widely spreading peduncles (these all scattered), each cyme of 6 to 12 
short-pedicelled flowers, which are all or nearly all along one cyme-arm; 
rllnchis (toward apex), peduncles, and pedicels sparsely glandular-puberu- 
lent or glabrate. Calyx-lobes 1.5 mm. long, circular, green, with somewhat 
erose white scarious margin 0.2 mm. wide. Corolla 2-2.5 mm. long, brown- 
ish, the posterior lobes projecting, dark violet-purple, somewhat exceeding 
the anterior lobes. Sterile filament yellowish, flabellate, about half width 
of base of posterior lip of corolla. Fertile filaments-glandular-puberulent, 
the anthers exserted, purple-brown. Style 2 inm. long. Capsule 1.5-2 mm. 
long, depressed-globose, mucronate. Seeds 0.8-1 mm. long, black, trans- 
versely pitted (somewhat irregularly angulate) . 

Perennis; caules plurimi glabri quadrangulares, 2-4 dm. alti; folia rosu- 
lata vel cnuli inferiora, laminis ovalibus duplicato-dentatis infimis 2 cm. 
longis, petiolis 2 cm. longis; inflorescentia paniculata ramis florum monilifor- 
mibus; sepala 1.5 mm. longa, circularia, marginibus scariosis; corolla 2-2.5 
n1m. longa, brunnea, lobis posterioribus atroviolaceis; staminodium flabella- 
tum; filamenta fertilia glancluloso-puberulentia, antheris exsertis; stylus 2 
mm. longus; capsuln 1.5-2 mm. longa; semina 1 mm. longa. 

Type, Kacha Garhi, near Peshawar, northwestern India, c o l l ~ - + ~ r l  i n  
flon-cr May 25, 1928, by N. A. Qazilbash; in Herb. Academy of Natural 
Sciences of Philadelphia. 

Gravelly soil, stream-beds, a t  altitudes of 300 meters, in Peshawar. 
Flowering in April and May. 

P ~ ~ h a w n r :  Iiacha Garhi. Pmhawar (Islamia College), N n l h  15834 (NYBG), Qrtzil- 
bash (ANSP), Stewart 10176 (ANSP. DD. Gord, GH, NYBG, USNH). 
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18. Scrophularia decomposita Royle 
In Hooker's Flora of British India (4: 254, 256, 1883) the plants tha t  

I am now associating under this specific name were sundered and placed 
under Scrophularia scopolii Hoppe and S. lucida L. From both of these the 

of the western Himalayas seem amply distinct; but, though a t  sight 
they appear yet more distinct from each other, there seems to be consider- 
able intergradation where they are in geographical contact. Both have the 
same floral and fruiting characters, so that  only leaf-cutting distinguishes 
the two subspecies. Apparent intergrades are marked by asterisks on the 
lists under each. 

KEY TO SUBSPECIES 
A. Leaf-blades coarsely toothed or somewhat cleft into relatively wide (lanceolate) 

lobes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lab. S. d. h t i fo l ia  
AA. Leaf-blades pinnatisect to pinnatifid, the segments linear-lanceolate to  linear. 

18a. S ,  d. typica 

18a. Scrophularia decomposita typica 
Scrophula~ia deconaposita Royle, ex. Benth., Scroph. Indicae 18, 1835. "Hab. in Kanour, 

lioyle." Type seen in Herb. Kew Gardens; isotype in Dehra Dun Herbarium. 
Scrophularia grif i thii la Benth., in DC., Prod. Syst. Nat. Regn. Veg. 10: 312, 1846. " I n  

regno Cabulico (Gr i f i th ,  n. 616) . . . . . (v .  in herb. Hooker.)" I fail to  discern 
any actual contrast between Bentham's description of this and the preceding, as 
they occur on opposite pages of the Prodromus. 

Varies greatly in degree of leaf-cutting, the coarsest states passing to 
subsp. latifolia, the finest (toward the eastern part of the range) being deli- 
cately much-divided. 

Upper lip deep madder-purple or blacltish, the corolla elsewhere yellow- 
green. Flowering from May to September. 

Forming clumps in open valleys, usua,lly in alpine meadows, a t  altitudes 
of 2000 to 4000 meters, through the nrest,ern Himalayas from Afghanistan 
to Icumaun. 

Waziristan: Shekai, Harsukh 15646 (DD).  Hnzara (Kagnn Valley): Remri Manur, 
Inayat 20006 ( D D ) ;  *Saifar Maluk, Inaunt 20018a (DD).  Kashrnir: Baltal, Stewart 
(ANSP, NYBG) ; Banihal Pass, Stewart 10720 (NYBG), 12200 (USNH) ; Bursil, Duthie 
13970 (DD) ,  14034 (DD),  Koclz 9443; Gnlmarg, D u t h k  13048 (DD),  Stewart 10335 
(NY13G). 15514 (ANSP, Gord, NYBG), 10654a ( G H ) ;  Har Nag, Mt.  Kolahoi, Stewart 
9372 (ANSP, Gorcl); above Icninmul, Liddar Valley, Duthic 13149 ( D D ) ;  Kajinag 
Range. Duthie 11051 (DD) ; Knmri Valley, Dut.hie (DD) ; Killanmarg, Stewart 8761 
(ANSP, GH, USNH) ; I<olahoi Valley, Duthie 13502; Pahlgam, Stezciart 5386, 5921, 8016 
(Gord). 8432 (NYBG) ; Pir Panjnl, Strachey R Winterbot tom 115 (DD) ; Rajdhiangan 
P a s ,  Stewart 19515; Sinthnn Pass, Stewart 6449; Sonamarg. Stewart 6321, 9708 (GH) ;  
Zogi Ln, Gammie (ANSP, DD).  Gilgit : I<l~le Pam, Giles 176 (DD).  Astor: Icalapani, 
ICamrinxln, In,nunt. 25730c (DD) . Baltistnn : near Skardu (Escardoo), Falcone9s collec- 
tors (DD) ; Thallr L:L. Stewart 20654n (ANSP. NYBG). Purig: Chatpani Nullah, west 
of Dins, Dicthic 14174 (DD).  Chamha: Almas, Stelonrt 2429; Brahmour, Koelz  10141 
(NTRG. IJSNA); Sntrundi, Lace 1612 ( D D ) ;  Sural Valley, Harsukh (DD). Kangra: 
~.hovr Dhnrmsnlx, Stewart. 10317 (ANSP, Gord, GH) ; Rotang Pass, N a t h  (NYBG). 

Is  Rrnt,ll~m erroneously thouaht that the collector's name was "Griffithsn, and 80 
missl>rllrd t,hr name hot11 in t,hc reference to him and in the specific designation. 



Zaskar: Pensi La, Koelz 5871 (USNH). Kulu: Tosnal, above Shari Jani Thach. Park- 
inson 4033 (DD). Bashahr: Pieri Pass, Pamanand  532 (ANSP, GH).  Tehri: near 
Jamara camping ground in Damdar Valley, Duthie 235 (DD). Kumaun: "Kulti Yanati 
Valley ", Byans, Duthie 5866 (DD);  Milaml4, Gori Valley, Inayat 24765 (DD) ; Par 
Chu, Gori Valley, lnayat  24761 (DD);  Ralam Valley, Inayat 24764 (DD). 

In  his Flora of British India (4: 256, 1883) J. D. Hooker identified both 
Scrophulariu decomposita and S. griflithii with S. lucida L. of southern 
Europe and southwestern Asia. As there considered, that species included 
several other entities, the plant of southern France (as illustrated by Coste 
in Flore de France 3: 4, 1906) having a sterile filament lkss than half the 
width of the base of the upper lip of the corolla, whereas that  of Anatolia 
(as shown by Bornmuller 596 and 597, in the Academy's herbarium) has 
the sterile filament nearly as wide as the expanded portion of the upper 
corolla-lip. Both have more finely cut leaf-blades, that are usually more 
bipinnatifid. Whichever is real S. lucida, our Himalayan plant seems 
clearly different from it, or from any other specimens seen from west of 
Afghanistan. 

18b. Scrophularia decomposita latifolia (Bentham) comb. nov. 
Scrophularia grifiithii latijolia Benth., in DC., Prod. Syst. Nat. Regn. Veg. 10: 312, 1846. 

Cum priore [in regno Cabulicol Grif i th  l j !  n. 619 specim. fructiferum in herb. 
Hooker)!' Distinguished from the species, which I identify above as subsp. tupica, 
by the phrase: "foliis majoribus minus incisis," a clear characterization of the 
subspecies now considered. 
Forming clumps of only a few stems (or even solitary), in forest, a t  alti- 

tudes of 2000 to 3400 meters, in the western Himalayas from' Afghanistan 
to Kashmir. Flowering from May to August. (Specimens marked by as- 
terisks intermediate with ssp. typica.) 

AFGHANISTAN. Kurram Valley: Aina Mela, Harsukh 14719 ( D D ) ;  in the Kuram 
and Hariab districts, Aitchison 77 (DD). 

INDIA. Waziristan: Pirghal, Harsukh 15619 (DD).  'Astor: *Shilnkergadh, Kamri- 
nala. Inaunt 25730a (DD). Haxara: Changla Gnli, Stewart 10214 (ANSP, Cord, NYBG), 
13900 (GH); Deoli, Inayat (ANSP. DD) ; Thandiani, Ahbot,t,ahad Dist,., Innllnt 20009 
(DD).  H s z ~ r a  (Kagan): Besi ,  Inayat 20017 (DD) ;  Bhurj, Innyat 22055 (DD) ; Chap- 
ran, Inallat (DD) ;  Jebri Manur, Inaunt 20015 (DD) ; *Kunna Danna. Inauat 22058 
(DD) ; Kut,hyali, Inayat 22058 (DD) ; Makra, Innyat 220.58 (ANSP, DD) ; Shinrl Ka 
Katha, Inallat (DD) ; *Man, Inayat (DD).  Rawalpindi : Darpa Gali, west of Murree. 
Inavat 14603 (DD) ;  Charial. Murree Hills, Stewart 3806. 7612 (ANSP, NYRG) ; Jhirca 
Gali, Mlrrree Hllls, Sleu~art 12359 (GH) : Murree, Stewart 9625 (ANSP, Gord, NYBG), 
15357 (ANSP, Gord, GH),  15888 (NYBG. USNII) . Muxaflarabad : Kel, Stewart 17836 ; 
Musn, l m y n t  14603 (DD) ; Thorn, lnayat  22053 (DD). Punch: *Rarnmgaln. Strnrhew 
cli. lYinterbottom 82 (DD) ; Mandi. Stewart 12009 (ANSP, NYRG). Kashmir: *Chor- 
wan. Stewart 19234 (ANSP. Gord): Culmara, *D7~thie 13041 (DD),  Stewart 14755 
(ANSP, NYBG) ; *Gurais, Duthie (DD) ; Pahlgam, Stewart 8016; Tnngmarg, Stewnrt 
10654 (ANSP, Gord). 

.J. D. Hooker in the Flora of British India (4: 254, 1883) identified this 
as Scroph~~lrrricl scopolii Hoppe, a name dat>ing from Bentham's description 
in DeCandolle's Prodromus (10: 308, 1846). It is certainly not the plant 
of eastern Europe and Asia Minor there tlescribed, as that was more puhcs- 

14  Fined leaf-cut,ting observed. 
l"'Griffiths", error for Griffith. 
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cent, with leaf-blades crenately dentate and somewhat cordate at base, and, 
as shown by specimens in the Academy's herbarium, with sterile filament 
expanded 4 to 3 the width of the base of the upper lip of the corolla. Ap- 
parently also the upper lip, while dark, is much lighter than in S. decom- 
posita and the present plant. In  the latter the stem and foliage is glabrate 
or the stem somewhat glandular-puberulent above, the sepals have con- 
spicuously wide scarious margins (0.5-1 mm. wide), the upper lip is dark 
purple-violet (almost blackish a t  times), and the sterile filament is about 
as wide as the base of the upper lip of the corolla. 

Bentham placed Scrophularia scopolii among the species with leaf-blades 
showing a closed reticulation. S. decoinposita latifolia shows gradations in 
its loss, while S. d. typica lacks i t  altogether. 

19. Scrophularia striata Boissier 

Scrophulaiia striala Boiss., F1. Orient. 4:  413, 1879. " Hab.  in montibus prope Jeztl 
Persiae orientalis ad pagum Dehballo (Buhse 1339!) . . . . ." Three other collec- 
tions cited, and from the four the type must be selected. If the first is chosen, a 
topotype, Bommuller 4997, is in Herb. Academy of Natural Sciences of Philadelphia. 

Upper lip blackish crimson, corolla elsewhere pale, lower lobes white. 
Flowering from >/larch to early June. 

Forming very large clumps, stream-beds and rocky slopes, a t  altitudes 
below 1200 meters, in northwestern India. Ranging fro111 the plateau of 
eastern Persia and Baluchistan to Ramralpindi, India. 

PERSIA. Yesd : Y e d ,  J .  Bornmiiller 4997. 
BAI~UCHISTAN. Fort Sandeman, - 20610 ( D D ) ;  Kawas Tangi, A. V. Monro 

( D D )  ; Mins Bazaar, -- 18952 ( D D ) .  
AFOIIANISTAN. Kurram Volley: from Budishkhel to Shalizan, Ailchison 264 (DD,  

G H ) .  
INDIA. Waxiristan: Torkhan, -- 18953 (DD)  ; - , Ifnrsukh 15724 (ANSP, 

D D ) .  Kurrnm: Jiran, flnrsllkh 15420 (ANSP, D D ) ;  Parachinar, Harsz~kh 14673 
(ANSP, D D )  ; Shnlixnn, H a ~ a ~ t l i h  14794 (1)D). Tirah : IChyl~c~. Pnsq. Nnth 15451 
(ANSP. NYBG). Peshawar. Pcshawar, Collc( t  (DD) .  Samana Range, N.W. Frontier, 
Capt .  Hare ( D D ) .  Attork: H a w n  Abdal, Stewart 7006, 7758 (ANSP, G H .  NYBG),  
9558 (Crord). 10136 (NYBG, VSNH) ; .Jhalar, Nasir 16309 ( C H ,  N Y B G ) ;  Chhoi, Icala- 
rhita Hills, R .  N. P n r k o  3379 ( G H ) .  H:lxara: Ahboltahad, Slc~onrl 14G42 (ANSI-', Gorct, 
GH. NYDG) : H a v ~ l i a n .  Sleulnrt 10780 (NTBG) ; Rnie. Kngan Vallev. Innynl 20895 
(DD).  Rawalpindi (" Rnwrrl Pindee ") : Mr~rree Hills. Stewart 7682 (Gord) ; Rawal- 
pindi, Aitrhkon 489 (DD)  ; Dhamyal, near R., Nath  (NYBG) ; Morga, near R.,  Stewart 
16626 (NYBG) . 

Trihe IV. CALCEOLARIEAE 

Tribe n-~ainly consisting of the following Neotropical genuF. 

17. CALCEOLARIA (Feuillee) Litinaeus 

Cnlc~olnria L., in Vetensk. Acad. Handl. 31: 288, 1770. Genotype, C. integrifolia L. of 
Chile. the one of t,he two original species that had been described in 1714 by Feuillee 
who fird, propo-scd the generic name. 

A genus of some 500 species, all Neotropical 
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1. Calceolaria chelidonioides Humboldt ,  Ronpland, & Kunth.  
Cakeoloriu chelidonioidcs H. B.  K . ,  Nov. Gen. e t  Spec. 2: 378, 1818. " Crescit in radici- 

bus montis Javirac proge Quito [Humboldt & Bonpland in 18021." Isotype seen 
at  Museum dJHistoire Naturelle a t  Paris, France. 

hloist soil, naturalized from tropical America. Seen only from crevices 
of walls a t  Landour, Dehra Dun, a t  2100 meters altitude, where gathered 
by Miss Cleland; in Herb. Gordon College 12540 and Acad. Nat. Sci. Phila. 

Tribe V. ANTIRR HINEAE 

Tribe mainly Palaearctic, slightly entering the Oriental Region as will 
be seen below. 

KEY TO GENERA 
A. Capsrlle symmetrical, globose or cylindric, finely pubescent or glabrous, the cells 

equal, opening nearly or quite their entire width; corolla yellow; plants not  
glandular. 

R.  Seeds angled or flattened-winged; capsule dehiscing by irregular distal rup- 
tures; corolla large, the spur (15-20 mrn. long) as  long as the remainder of 
thc corolla ; flowers nearly spicate ; leaf-blades lance-ovate, sessile ; plants 
erect, glabrous. ................................................ .18. Linan'a 

BB. Seeds reticulate-alveolate or spinulose; capsule irregularly rupturing or over 
most of side, or the side abscissing as a plate; corolla small, the spur 2-5 rnrn. 
long, moatly shorter than corolla (4-7 mrn. long); flowers on slender pedicels; 
lenl-blades ovate, rounded or hnstate near base, petioled; plants twining, 
glabrous t o  villope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19. Kickxia 

A.A. Capsule asymrnetricnl, the base of the slightly larger anterior cell wholly in front 
of t h ~  pediccl. hoth rc.lls p~~bescen t  esp~cially distally nntl both dellisring by nar- 
row (liqt:~l ope~liligs; corolla cyanic; plants glancl~~l:~r-~~l~hescen~ (;it Icnst in the 
inHorrscenrc.), erpct. 

B. Corolla merely saccate at  base, its orifice closed by the conspicuous palate; 
cnp.qule woody, hairy, decurved a t  apex, the anterior cell opening by two 
tlefinitr pores, the posterior by a single pore; seeds cyathiform; pedicels 
short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .20. Antirrhinum 

RR.  Corolln spurred a t  base, the orifice opcn by the arching of the posterior lip 
z b o v ~  the palate; capsule membranous, finely pubescent, straight throughout, 
ench rcll opening by n single terminal pore; seeds with thin parallel wing-like 
ridgrs; pediccls 10-15 mm. long. . . . . . . . . . . . . . . . . . . . . . . . .  .21. Chaenolrhinum 

IS. LINARIA [Bauhin] Miller 

Linnrin Mill., Gnrd. Dict., ed. IV. 1754. Genotype, Antinhinum linark L. of Europe. 

A genus of ahout 100 species, mostly Palaearctic, a few Nearctic. 

1. Linaria dalmatica (Linnaeus) Miller 

Antinhinum dnlmolicum L., Spec. Plant. 616, 1753. "Habitat  in Creta." 

Occasional as an escape from gardens. Seen only from Kashmir, a t  alti- 
tudes of 2000 to 2500 meters. 

Kashmir : Culmarg, Sle~uarl 10527n ; Srinagar, Miss Pinfold. 
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19. KICKXIA Dulnort ier  

Kickxiu Dumort., Fl. Belg. 35, 1827. Genotype, Antirrhinum elatine L., of Europe, the 
more historic of the 2 original species. It was the type of the old genus, E h t i n e  
[Bauhinl J. Hill. 

A genus of some 30 species, through the Mediterranean Subregion fro111 
Spain and northwestern Africa eastward, ultimately to  western India. 

A. Seeds less than 0.5 mm. long, spinulose; capsule irregularly rupturing distally, or 
eventually over most of side; moat of corolla light yellow, the spur shorter than 
the remainder of corolla; sepals lanceolate, proximally scarious, distally subulate; 
leaf-blades hastate or acutely lobed a t  base, on petioles a t  least 4 the length of 
the blades. 

B. Whole plant, including the external surface of the corolla, glabrous; corolla 
yellow throughout, 6 mm. long, the spur strongly curved forward; pedicels 
frequently much longer than the length of the sepals and capsule. 

1. K. ramosissima 
BB. Whole plant, including the externally pubescent surface of the corolla, hairy, 

mostly hirsute; corolla 7 mm. long, with upper lip purplish and palate purple- 
spotted, the spur deflexed, straight or only slightly curved forward; pedicels 
usually about the length of the sepals and capsule, occasionally longer. 

2. K. incana 
AA. Seeds 1 mm. long, reticulate-alveolate; capsule dehiscing by  the abscission as  a 

plate of most of the external wall of each cell; corolla a deeper yellow, with tips 
of lower lip "deep crimson" or "purple ", the spur curving forward and about as  
long as the remainder of the corolla; sepals ovate-lanceolate; leaf-blades rounded 
or bluntly hastate-lobed a t  base, on petioles less than t the le1lgt.h of the blades; 
plants villose. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3. I(, subsessilis 

1. Kickxia ramosissima (Wallich) Janchen 
I,iimria ramosisxima Wall., Plant Asiat. Rar. 2 :  43. t .  153, 1831. " Habitat in ruderatis 

e t  petrosis Hindustaniar e t  Bur~nac  . . . . . ; prope Mlrzaprlr ad ripam G:lnge;. 
1820; . . . . ." Description and illr~stration clearly of the species now considered. 

ICickxia ramosksinta (Wall ) Janchen, in Oesterr. Bot. Zeitschr. 82: 152, 1933. 

Rocky places, a t  altitudes up to l G O O  meters, plains and lower moun- 
tains, eastern Afghanistan to Almora. Flo~vering in X4arch and April, with 
lingering blossom througli the summer. 

Wxziristan: Icohnt to ICalabagh Sclzlag~nt~c.eit; Shnksi, Dulhie 15692. Tirah: 
Khyl~er  Pass, Natlt 15432 (ANSP, NYBG).  Attock: Attock, Stewart 13639 (ANSP, 
NYBG, USNH) ; Hxsan Abdal, - : Jhalar, Slewor1 (NYBG).  Haxara: Abbotta- 
had. Slczonrt 14643 (AKSP, GH,  NYBG) ; Baphnotar, Stewart 9132n (ANSP. NYBG) ; 
Balakot,, ICagan Valley, Inaunt 19978 (DD)  ; Shinkiyari, Ina?iat ( D D ) .  Jhelum : M t .  
Tilln. Slcrurrrt 715. Rawalpjndi: Dhnmyal. ATnll~ 1726% (USNH) : I i a l l ~ ~ t x .  ATnlh 19352n: 
Phnllaren. Slc~onrl 13784% ( G H ) ;  Riwnt. N a t h  17276%; Saidpur, Stcronrt 6993. 13754 
(Gord, GII .  NYDG);  Topi Park. Rnwnlljlndi. Sle~clnrI 7107. Muzaffarabad: Domel, 
Steuirrrt 5155; Muxnffarnbad, Stczvnrl 17312 (ANSP, Gord, G H ,  NYBG, USNH).  Ud- 
h a m p ~ n :  Rambnn. ,Tun111 Road. Sleronrt 10726. Chnmba: Kalel-Tissa, Stewart 2354. 
Almora: Almorn, Slrarhey cP: TT'inlerDotlom 1 ( G H ) .  

2. Kickxia incana (Wallich) c o n ~ b .  nov. 
I,in,nrin inrnnn \Vnll.. Plant. Asiat. Rar. 2 :  43, 1831. " Habitat in campis ruderatisque 

ronvnllis Ncpnlinr." Descript,ion, by n~ent~ion of leaf-blades twice longer than the 
priiolrs, calyx-lohes lanrrolnte and mrmbrannreol~s-margined. palate of corolla 
pl~rple-spoi ted and spur only half lenat,h of corolla, and capsule dehiscing from the 
vertex to  t.he middlr, denotes the s p c i e s  now considered, rather t,han the next t o  
which J .  D. Hooker in the Flora of British India (4:  252. 1883) applied t.he name. 



Linaria cabulica Benth., in DC., Prod. Syst. Nat. Regn. Veg. ,lo: n o ,  1846. " I n  regno 
Cabulico (Grifith 16) . . . . . (v .  in herb. Hook.)" A possible isotype, Herb. Gnfith 
3859 from Afghanistan, seen in Gray Herbarium of Harvard University, agrees 
wholly with Bentham's description, the pedicels (9-13 mm. long) being longer than 
the upper or most of the bracts. Stewart 715a has pedicels as long or longer, but 
the bracts are relatively larger. Usually in the species now considered the pedicels 
are much shorter, about equaling or llttle exceeding the length of the sepals or 
capsules. 

Rocky places, a t  altitudes up to  1200 meters, plains and lower moun- 
tains, eastern Afghanistan to Nepal. Flowering from March to May,  and 
also in the winter. 

Attock: Hasan Abdal, Sleularl 9538 (ANSP, Gord, NYBG, USNH), 13885 (Gord). 
Hazara: Abbottabad, Stewart 13673a; Baghnotar, Stewarl 9132 (ANSP, USNH);  Bala- 
kot, Icanan Valley, Inayat 22042 (DD).  Jhelum : Mogli, Stewart 715a. Rawalpindi : 
Rawalpindi, Stewart 9507 (Gord, GH) ,  13853; Saidpur, Stewart 7608 (NYBG), 16254 
(ANSP, GH, NYBG), 16565a (NYBG). Muzaffarabad: Domel, Stewart 5155a. Slmla: 
Simla Hills, Drummond 620 (DD),  Strachey & W'inlerbottom 2 (GH). 

3. Kickxia subsessilis spec. nov. Plate 6, A. 

Root perennial. Plant  villose throughout with white hairs. Stems much 
branched, prostrate, diffusely spreading to  3-6 dm. long. Leaf-blades oval 
t o  ovate, acute to broadly rounded, slightly dentate t o  hastate-lobed a t  and 
above base, or a t  times entire, 1-2.2 cm. long and nearly a s  wide, proximally 
truncately rounded to  petioles less than 3 mm. long, these often hardly evi- 
dent; nearly all leaves actually bracts, as  stems are floriferous nearly 
throughout. Pedicels 8-18 mm. long, usually equaling or longer than the 
bracts, and divaricately spreading in direction usually opposite to bracts, 
upcurved a t  apex.17 Sepals ovate-lanceolate, attenuate, 3-4 mm. long, green 
throughout or obscurely scarious toward base. Corolla 4-5 mm. long, dark 
yellow, tip (of lower lip) deep crimson; corolla externally pubescent, inter- 
nally hirsute-pubescent over the hasc of the lower lip; spur filiform, atten- 
uate, deflexed, straight or nearly so, about a3 long as the remainder of the 
corolla. Filaments and anthcrs ciliate. Capsule 3 mm. long, depressed- 
globose, dehiscing by the abscission as n plate of most of the external cell- 
~irall, from vertex 3 or more toward hnsc Seeds 1 mm, long, ovoid, brown, 
irregularly reticulate-alvcolate. 

Rntlix perennis; planta villosa, diffusa; lntninac foliorum (hrar tearu~n)  
ovalcs ovataeve, saeplssime rotunclatae, paulum hastatae integraevc, pctiolis 
1)revissimis; pedicelli 8-18 mm. longi; sepala 3-4 mm. longa, ovato-lanceo- 
lata, attenuata, non vel obscure scariosa; corolla 4-5 mm. longa, fulva, api- 
cihus purpuratis, cnlcare filiforme deflexo saepissime recto longiorc; capsula 
3 mm. longa, lateribus calyptris opcrculiformibus rlehiscentibus; semina 1 
mm. longa, ovoiclea, reticulato-alveolnta. 

Type, loalny field, a t  an altitude of 1600 meters, Raramulla, Jhelum 
Valley, Kashmir, collected in flower July 1934, by R .  R .  Stewart, no. 14053; 
in Herb. Acaclemy of Natural Sciences of Philatlelphia. 

' 0  " Griffiths " in original. 
"1 take it that the lcaves on the diffuse stems grow upward toward the light, and 

that the flowers are therefore placed heneath thcm toward the around. 
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Fields in alluvial mountain valleys, a t  altitudes of 300 to 1700 meters, in 
the western Himalayas from eastern Afghanistan to Kashmir. Flowering 

in May and July, and probably through nluch more of the year: 
Dera Ismail Khan: Tank, Wit t iam 4185. Peshawar: Peshawar, Qazilbmh. Kash- 

mir: Baramulla, Stewart 5048, 6107; Nasim Bagh, Stewarl 3255; Srinagar, Gammie, 
Stewart 18060 (NYBG) .  

This is the species with which J. D. Hooker mistakenly identified Linaria 
incana Wall. Though he gave a new description in the Flora of British 
India (4: 252, 1883), i t  was largely inapplicable to the plant now consid- 
ered, since in part it was based upon Wallich's description and only in part 
upon actual specimens. 

20. A N T I R R H I N U M  [Bauhin] Linnaeus 

Antirrhinum L.,  Spec. Plant. 612, 1753; Gen. Plant. ed. V. 268, 1754. Genotype, A. m a j w  
L., of Europe; see Proc. Acad. Nat. Sci. Phila. 82: 20, 1930. 

A genus of about 30 species, most numerous in the Mediterranean Sub- 
regiofl of the Palaearctic Region ; also in western North America (Nearctic) ; 
the following adventive to northern India. 

1. Antirrhinum orontium Linnaeus 
Antinhinum orontium L., Spec. Plant. 617, 1753. " Habitat in Europae agris & arvis!' 

A weed-like annual, with small purple corollas, naturalized from Europe, 
occasional in northwestern India a t  altitudes up to 1100 meters. Flowering 
from February to May. 

Attock : Jhnlar, Nasir (Stewart 14745s) (NYBG) . Rawalpindi : Margalla Pass, 
Stewart 10133. Muzaffarabad: Domel-Garhi Habebullah, Stewart 9667 (Gord). Guj- 
ranmala: Gujranwnla, Stewart 12538 (GH).  Gurdaspur: Pathankot, Stewart 1044. 
Icangra: Bhadwar, Icoelz 4299 (USNH) . Saharanpur : Sahnranpur, Duthie. 

21. CHAENORRHINUM (Chavannes) Lange 

Chacnor~l~inurn Lange, ex Willk. ck Lange, Prod. F1. Hisp. 2: 577, 1870. B A ~  on 
Linolr:n sect,. Cl~acnorrhinzcrn Chav., Monographie des Antirrhinees 92, 1833. Among 
several sl~ecies common to b0t.h authors and equally eligible, I endorse Britton's 
selection .of Antirrhinu7n nxinrcs L. as genotype, this being the most wide-rangjng 
and familiar in Europe. Generic name, of Greek etymology, means " gapmg 
snout ", in allusion to the corolla-throat st,anding open. 

A genus of about 20 species, t.hrough the Mediterranean Subregion of the 
Palaearct,ic Region from Spain and Morocco to northwestern India. 

1. Chaenorrhinum johnstonii (Stapf) comb. nov. 

Linnria johnstonii Stapf, in Kern Bull. Misc. Inform. 75, 1906. Specimens cited from 
Baluchistan, Afgh~nistan, and Indin. None was designated as type, but the specific 
namp selects the following: " Afgh~nistan . . . . . Kyber Pass, H. H. Johnston, 157." 
Deqrription distinctive of the species now considered, while the only specimen from 
Indin originally cited was one of Aitchison's from " Rawal Pindi." 

Corolla violet-blue. Flowering in March and April. 
Occasional in fields, loess, a t  altitudes below 520 meters, eastern Afghan- 

istan and northwestern India. 
Attock: Jhaler, Nasir (Stewart 14664a). Rawalpindi : Saidpur, Stewart 16566a 

(NYBG) ; Sohan R., Stewart 7097. 



62 PENNELL-SCROPHULARIACEAE OF 

Tribe VI. HEMIPHRAGMEAE 

Now proposed as a tribe to include the following anomalous genus. We 
need fuller knowledge of its floral characters. Perhaps i t  does not even per- 
tain to this family. 

22. HEMIPHRAGMA Wallich 

Hemiphrogma Wall., in Trans. Linn. Soc. London 13: 611, 1822. Genotype, H .  h e t e r e  
phyllum Wall., the only origlnal species. 

A monotypic genus of the mountains of southeastern Asia. 
In the report of the Nancy (1886) meeting of the Association Francaise 

pour llAvancement des Sciences (15, pt. 111: 498-503, 1887) Paul Maury 
shows that in this genus the wall between the two cells of the ovary is in- 
complete. 

1. Hemiphragma heterophyllum Wallich 
Hemiphragma heterophyllum Wal!., 1.c. 612, 1822. " I n  montibus Nepaliae saxatilis." 

Presumable isotype, labeled 3895 Wall. Cat." and from Nepal, seen i q  Gray 
Herbarium of Harvnrd University. 

Through the eastern Himalayas and in the mountains of Yunnan. Re- 
corded in Hooker's Flora of British India (4: 289, 1884) as occurring from 
Garhwal to Bhotan, a t  altitudes of 6000 to 12000 feet (1800-3700 meters). 
Probably Royle's collection from " Himalayas " in the Academy's herbar- 
ium, and Thomson's from " Himal. Bor. Occ." in the Gray Herbarium, came 
from our territory. 

In  the article above mentioned, Paul Maury, under the caption " Sur le 
Mode de Vegetation de llHemiphragma heterophyllum Wall.", considers the 
dimorphism of the leaves, showing that  the large ample ones are those of the 
hot wet period and reach a climax in September, while the small subulate 
leaves are those of the cool dry season and persist over winter until the 
following May. 

Tribe VII. T7ERONICEAE 

A large Palnearctic and Nearctic tribe, but present in other regions 
except.ing only the Ethiopian. 

A. Leaves mostly radical and petioled, the scape-like stems sometimes with m a l l  
alternate sessile leaves below the racemose or spicate inflorescence; anther-cells 
divergent or divaricate, obviously confluent; plants rhizomatose. 

B. Stamens 4, the anthers exserted a t  least beyond the lower corolla-lobes; 
cnpw~le turgid, acuminate, dehiscent both septicidally and loculicidally; seed- 
coat bladdery-inflated, lustrous, minutely reticulate; upper corolla-lobes ap- 
parently overlap pin^; rhizomes woody, spreading, subaerial.. . . .23. Picrorhiza 

BR S t n m e n ~  2 (the po~te ro- la t~ra l  pair). the anthers included; capsule flattened; 
seed-coat firm, not reticulate nor lustrous; rhizomes short, not woody. 

C Cells of rnpsl~le containing many seeds. these wholly free; antero-lateral 
lobes of corolla overlapping in the burl; sepals distinct, green; flowere 
wcundly racemose, the pedicels developed.. . . . . . . . . . . . . . . .24. Wulfenia 
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CC. Cells of capsule containing each a single seed, to which capsule-wall 
coheres so that the cell drops away entire (or by abortion only a single 
cell and seed) ; upper lobes of corolla overlapping in the bud; sepals 
joined, tending to be hyaline-chartaceous; flowers densely spicate, the ................................... pedicels not developed.. .25. Lagotis 

AA. Leaves opposite or alternate, the stems well-developed and leafy throughout; 
stamens 2 (the postero-lateral pair), the anther-cells parallel or slightly divergent, 
distinct or nearly so; antero-lateral lobes of corolla overlapping in the bud; ............... scarcely rhizomatous perennials to ephemeral annuals.. .26. Veronica 

23. PICRORHIZA Royle 

Picrorhiza Royle, ex Benth., Scroph. Indicae 47, 1835. Genotype, P. kurrooa Royle, the 
only original species. 

An alpine genus of southeastern Asia, hitherto considered monotypic. 

1. Picrorhiza kurrooa Royle 
Veronica liildteyana Wall., Numer. List Spec. Ind. Mus. n. 404, 1829, ined., with citation 

of two localities that were repeated by Bentham. On this was based Picrorhiza 
lindlcynna Wettst., in Natdrl. Pflanzenfam. IV, 3b: 84, 1891, likewise not validated. 

Picrorhiza kurrooa18 Royle, ex Benth., Scroph. Indicae 47, 1835. " Hab. in Gossain 
Than et ICamaon, Wnllich, ad Icidarlconta, Rol~le." The name was taken from 
Royle with reference to his then unpublished Illustr. Bot. Himal, t .  71. This shows 
well the plant now considered, and Royle's text (page 291, published in 1836) alludes 
to his having obtained it a t  Shalma, and that " the  genus is named for the bitter 
root used in native medicine." Taking Royle's plant cited by Bentham as type, 
this came from "Kidarkonta "; Mount, Kedar IConta (mentioned on page 22 of 
Royle's text) is a Himalavan peak, east of the Sutlej gorge on the border between 
Carhwal and the Simla Hill States. 

Usually with filaments 4 to 5 times the length of the corolla and ~ v i t h  
leaves from 3 to 9 cm. long; occasional smaller plants, with filaments from 
1+ to  3 times the length of the corolla and leaves from 1 to 3 em. long, are 
taken to  be immature, as  is suggested by  t,lieir occurrence within the known 
range of the species. Such collections are marked by  asterisk on the fol- 
Ionring list. 

The  normal state may be described as follonrs: 
Rhizome stout, 5-8 mm. in diameter, 3-10 cm. long (or perhaps longer). 

Leaves 4-10 cin. long, distally 1-3.5 c111. wide, clliptic to oblanceolate, acute 
or arutisli, sharply serrate, proxil-rially nnrrowed to a ecmi-petiolar base or 
to a petiole t ha t  may be nearly as  long ns the leaf-blade, blades slightly 
paler beneath, slightly pubescent oil both siirfaccs or glabrnte, hlackening 
in drying. Scnpe-lilte ~~cdunc le s  in anthesis 5-10 em., in fruit 7-10 cm. tall, 
brown-pubcsccnt, especially dist,ally, with 1 to 4 brnct-like leaves below the 
inflorescence. Raceme in nnthesis 3-4 em. long, in frui t  6-12 cm. long, the 
rachis and pcdiccls bro~vn-pubescent. Bracts 8-9 111111. long, ol,long-Inn- 
ceolate, obt,usc or obtusish, ciliate and somen~hnt brownish-pubescent. Prdi- 
cels becoining 1.5-3 111111. long. Sepals in antjhesis 6-9 mm. long, in fruit 9-11 
mm. long, lai-rccolntc, aciitc, cilintc, and somc~vl-rat pilose. Corolln violet, 
nearlv regular 011it thc 1ol)cs ~ini ted slightly fnl*tlirr posteriorly\. 4-Ti mm. 
long, lohcs about equaling or slightly longer than the tube, ovate or ovate- 

Sprc-ifir nnnir rmrndrd from " kl~rroa", as given hv Bcntham, to agree with 
Rnylr's original spcllin~. I3cnthnm's form being likely an error in copying. 



lanceolate, acuminate or somewhat attenuate, conspicuously ciliate and 
pilose within (corolla externally nearly glabrous), the two ~oster ior  lobes 
slightly smaller, united 4 to  5 length. Filaments scarcely didynamous, 
glabrous, 15-17 mm. long. Anther-cells 0.5-0.6 mm. long, as  long as or 
longer than wide, obliquely divaricate. Capsule 9-10 mm. long, ovoid-at- 
tenuate, deeply sulcate, brown or black, dehiscing distally septicidally, and 
somewhat also loculicidally. Seeds 1.5 mm. wide, turgid, the reticulations 
of the testa faint, bfown, alveolations slightly glistening. 

Alpine meadows, often gregarious, a t  altitudes of 3000 to 4300 meters, 
through the western Himalayas from Kashmir to  Kumaun. Flowering from 
late .June to mid-August. 

I i~shni i r :  Burzil Pass, Stewart 18856, 19084 (NYBG), 19224; Kamri Pass (Nai- 
gund), Itlayat 25732; Mir Panzil Pass, Deosai Road Stewart 19945a; Nafran, Stewart 
12537; Pahlgam, Stewart 5839, 7823 (NYBG), 9278 ( ~ Y B G )  ; Sonarnarg, Stewart 6417, 
6597f; 'rragbal, Stewart 4618; Zojibnl Pass, Stewart 18234 (ANSP, NYBG). Chamba: 
*Iiukt,i Pass, Koelz 8600. Lahul: Dilhurig, Chenab Valley, Koelz 9917; Icyelang, Koelz 
538 (STBG). K n n g r ~  (Kulu) : Chandrokani, Koelz 61 (ANSP, N Y B G )  ; Sumdo, 
Koelz 5011 (USNH). Bashahr: Chhit Kul, Parmannnd 1032 (ANSP, GH) ; *Hangla 
Pam, Pnrmanand 688 (ANSP, NYBG); Pieri Pass, Kinnawar, Pqrmanand 521, KU- 
maun: illadhnri Pass, Strnchey & It'intsrbollo~m 1 (GH) ;  Milam, Schlngzntwezt 9647 
(GH). 

In Hooker's Flora of British India (4: 290, 1884) Picrorhiza /curl-ooa 
Bent,h. is stated to occur in the " Alpine Himalaya; from Kashmir to Sik- 
kim, alt. 9-15,000 ft., common." Hooker considered its flowers to be di- 
morphic (a condition otherwise unknown in the Scrophulariaceae), and de- 
scribed them as follows: " Corolla of the long stamened form short, mem- 
branous, subequslly 5-cleft to the middle; lobes ovate, acuminate, ciliate; 
of the shorter stamened, corolla-tube curved, broad; limb 2-lipped, upper 
lip longkr, subgaleate emnrginate, lower of 3 shorter ovate acute lobes, the 
middle one smallest." As all the collections seen from the western Hima- 
layas agree in having the corolla of the long-stamened form, being P. kur- 
roon as now limited, while t,hose from the eastern Himalayas and Yunnan 
ngree in having the corolla of the shorter-stamened form, it is evident that  
Hooker's distinctions are really racial, and characterize two species, one of 
the tlry west.ern, the other of the moist eastern, Himalayas. Although be- 
yond the geographical area of this study, i t  seems desirable to consider the 
latter, too. 

So remarkable are the distinctions between these two species, that  i t  
becomes necessary to place them in two distinct sections, each a t  present 
limited by the charact,ers of its single component species. If further kinds 
nre discovered, it may well be that details of size and pubescence, or of the 
shape of the bracts, will have to be modified, but those of corolla-form and 
capsule-dehiscence should hold true. These distinctions are as follows: 
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KEY TO SECTIONS 

A. Corolla longer than the sepals, i ts lobes very unequal (in form suggesting Scro- 
phularia, with wholly united posterior lobes that  project horizontally over stamens, 
much shorter and vertically placed antero-lateral lobes, and mid-nnterior lobe t h a t  
1s shortest of all), not long-ciliate, and slightly glandular-~uberulent within an- 
teriorly ; corolla externally glandular-puberulent ; posterlor filaments glabrous, 
anterior glandular-puberulent; capsule 12 mm. long, laterally deeply sulcate, i ts 
primary dehiscence loc~I ic1d~1;  seeds 2 mnl. long; I~racts  o\  L ~ l e .  ( S C I ~ O ~ ~ H I J L \ R I -  
OIDES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. SCI ophulntza(flot u 

AA. Corolla shorter than the sepals, i ts lobes nearly equal in length, strongly ciliate, 
the posterlor lobes free and pilose within, the corolla externally nearly or quite 
glabrous; filaments all glabrous, elongating so that  the anthers are long-exserted 
from the corolla; capsule 6 mm. long, laterally slightly sulcate, its primary de- 
hiscence septlcidal; seeds 1 mm. long; bracts elllptir or lanceolntc. (E['PICRO- 
~ ~ 1 2 . 4 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 .  P. k~o-rooa 

Picrorhiza scrophulariaeflora sp. nov. Plate 6 ,  B. 

Rhizome becoming stout, 3-8 mm. in diameter, a t  least 6-8 cm. long. 
Leaves becoming 5-7 cm. long, distally 1.5-2 cm. wide, spatulate or oblan- 
ceolate, rounded, serrate to sharply dentate, proximally cuneately narrowed 
to a semi-petiolar base, glabrescent or glabrate, blades nearly concolorous, 
in age whitened-glaucous, blackening in drying. Scape-like peduncles in 
anthesis 2-3 cm. long, in fruit 6-9 cm. long, brown-pubescent (especially 
distally), without bract-like leaves below the inflorescence. Racemes in 
anthesis about 2 cm. long, the rachis and pedicels brown-pubescent. Bracts 
5-6 mm. long, ovate, acuininate to a blunt tip, finely ciliate and slightly 
pubescent. Pedicels becoming 2-3 mm. long. Sepals in anthesis 5 mm., in 
fruit 10 mm. long, oblanceolate, acute, short-ciliate and slightly pilose. 
Corolla very irregular (like Scrophz~lnria in form),  9-10 mni. long; the tube 
3 min. long; the t n o  postcrior lobes much the longest, wholly united to  a 
truncate apex, each lobe slightly erose medianly, projecting as an  upper lip 
(4 mnl. long) horizontally over the anthers and stigma; the antero-lateral 
lobes in a vertical plane, free from posterior lobes about 1 lnm., but  from 
the mid-anterior lobe 3 mm., distally erose-truncate and longest toward an- 
terior margin, about 2 mm. wide; the mid-anterior lobe 3 mm. long, lanceo- 
late, less than 1 111111. wide, horizontally placed, apparently some\vhat in- 
curved; corolla externally glnntlular-pubcrulent, only slightly glandular- 
puberl~lent as  a sparse ciliation of the anterior lol~cs and within the throat 
anteriorly. Filanlcnts eqlial (so anthers a t  same level), 5 mm. long (the 
frec portion of the posterior shorter because attached farther to corolla) ; 
postcrior pair glabrous; nntcrior pair more slender and curved, glan- 
dular-pubcrulent. Anther-cells about 1 mm. long, oval, slightly divaricate. 
CRI>SLIIC 10 inm. long, ovoid, obt~isc, sulcate espccinlly distally, black, 
stlronglp glnlicous, deliiscing loculicidally. and later the carpels separate dis- 
tally. Seeds 2 mm. wide, eome~vhnt flattened, the reticulations of the testa 
nearly black, alveolations very glistening. 

Rliizomn rob~s t~urn ;  folia 5-7 mm. longa, spatulata oblanccolatave, ro- 
tundntn, serrata, cuneata, glabrata, nigrescentia; pedunculi fructiferi 6-9 cm. 
longi, pul)esccntes; bractcae 5-6 nim. longae, ovatae, apice obtuso acumi- 
n ~ t a c ,  ciliolntae; pedicelli 2-3 111111. longi; sepal% frllctifcra 10 mni. Iongal 



oblanceolata, acuta, brevi-ciliata; corolla 9-10 mm. longa, externe glandu- 
loso-puberulens, imagine Scrophulariae formata, lobis posterioribus longiori- 
bus, omnino junctis, horizontaliter projectis, lobis antero-lateralibus verti- 
calibus minoribus, lob0 mediano-snteriore minimo lanceolato; filainenta 5 
mm. longa, posterioribus glabris, anterioribus glanduloso-puberulentibus; 
antherae 1 nim. longae, ovales; capsula 10 mm. longa, ovoidea, loculicide 
dehiscens; semina 2 mm. Iata, reticulata, nitida. 

Type, a t  4300 meters altitude, Zemu Valley, Sikkim, collected in flower 
July 13, 1909, by Smith and Cave, no. 1343; in Herb. Academy of Natural 
Sciences of Philadelphia. 

Alpine slopes, seen from altitudes of 4300 to 5200 meters, eastern Hima- 
layas to mountains of Yunnan. 

Sikkim: Xaku Chu, Smith & Cave 1965 (UCLA); Zemu Valley, Smith & Cave 
1343 (ANSP) . 

24. WULFENIA Jacquin 

Wullenia Jaccl., Misc. Austr. 2: 60, 1781. Genotype, W. carinthiaca Jacq., the only 
original species. 

Folconeria Hook. f . ,  Icon. Plant. 15: 30, 1883. Genotype, F. himalaica Hook. f . ,  the 
only origins1 species. Not  Falconeria Royle, Ill. Bot. Himal. Mts. 354, tab. 84a, 
1839. 

Genus comprising a few Palaearctic mountain species, from the Alps to 
the Himalayas. 

Different as are the two Himalayan species that  are now being asso- 
ciated in Wulfenin, so contrasted as to lead so conservative a botanist as 
Sir Joseph D. Hooker to place them in separate genera, neither approaches 
closely (although each resembles) the genotype, W.  carinthiaca of Europe. 
That  has corolla-lobes rounded, with the upper united and wider than long 
as in IT'. himalniccr, but differs from both these in having the proximal part 
of the lower lip (p~euclopalate) hirsute and in having the anther-cells di- 
vnricately, rather than merely divergently spreading. Its sepals are lance- 
attenuate, similar to hut longcr than those of TV. nmherstinna. I think 
thnt there can be little question of the generic association of these three 
plants, among which ITr. nmhcrstinnn is hardly so close to the genotype as 
W. himnlnicn. 

A 1-pper lip of corolln wider than long, merely notched between petals, much shortcr 
thin the lower lip, the rounded lobes all retuse ; sepals oblong, glandular-pubescent 
nod -c.ilinte 1"; inflorescence in nnthesis not exceeding the obovste-oblong, irregu- 
Inrly and clor~blp deeply crenate lenves.. . . . . . . . . . . . . . . . . . . . . . . . .  . l .  1V. himalaica 

A A  Upper lip of corolla much longer than wide, equaling and similar t o  the three 
anterior lobes of thp corolla, the lobes all attenuate; sepals linear-lnnceolate, 
alnhror~s; inflor~scenre In anthesis much exceeding the ohlanceolate-oblong, sinu- 
atel? rounded-dentate I rnve~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2. W. amherstiana 

10 If correctly shown on Hooker's plnte; his description doe8 not mention glandu- 
l ~ r i t y .  
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1. Wulfenia himalaica (J. D. Hooker )  comb. nov. 
Falconeriu himalaica Hook. f., Icon. Plant. 16: 30, pl. 1438, 1883. " Western Himalaya; 

Kurnaon, Falconer; Madhari pass, alt. 8000 feet, Strachey & Winterbol tom (il1azus 
n. 4 in herb.)." Between these, the generic name selects the former as the type. 

Known only from the mountains of Kumaun, but probably occurring 
eastward in Nepal. 

2. Wulfenia amherstiana (Wall ich)  Bentham 
Paederota amherstiana Wall., Numer. List Spec. Ind. Mus. n. 410, 1829, ined. " Prope 

Sirnla legit . . . . . Sarah A17~1~erst 1827." 
1Vuljenia antherstiana (Wall.) Benth., Scroph. Indicae 46, 1835. " Paederota amhersti- 

ana, Wall. Cat .  n. 410 . . . . . Hab.  in Kamaon, Wallich, Kanaour, Royle." I sup- 
pose that Bentham's rcference is t o  Wallich's publication, and so t o  Amherst's 
specimen. 

Corolla violet-blue, opening from late June to August. 
Gregarious on cliffs in shady forest, a t  altitudes of 1200 to 3000 meters, 

Outer Ranges of the western Himalayas from northeastern Afghanistan to 
Kumaun. 

AFGHANISTAN. Kurram Valley, Aitchison 811 (GH) .  
INDIA. Hazara: Chappri, Kagan, Inuyat 22068; Sachan, Dara Punial, Saran Ridge, 

Inayat. Rawalpindi: Changla Gali, Stewart 10211 (Gord) ;  Gharial, Stewart 3816; 
Murree, Stewart 1590. Muzaffarabad: Shilan, Inayat;  Titwal to  Surkhala, Stewart 
17446 (ANSP, GH,  USNH). Iiashmir: Banihal Pass, Stewart 10723; Dangarpur, Stewart 
14841b (NYBG).  Chamba: Alwas, Stewart 2509. Kangra (Kulu)  : Jalori Pass, N a t h  84 
(ANSP, NYBG);  above Puling Icoelz 307 (ANSP, NYBG).  Bashahr: Siraham, Par- 
manand 363; Sungri, Parmanand 334. Dehra Dun : Deoban, C. G .  Rogers (ANSP).  
Kurnaun: Bonsai, Strachey & lPinterbotlom (GH) .  

25. LAGOTIS Gaertner  

Lagol,is J. Gaertn., in Nov. Comm. Acad. Sci. Petrop. 14: 533, 1770. Genotype, L. 
glauca Gacrtn., of Kamchntka, the only original species. 

Gy~nnandra  Pall., Reise Prov. Rnss. Reiche 3 :  710, 1776. Genotype, G. borealis Pall., 
of Dahuria. 

A genus of some 20 species, froin Asia Minor to Alaslia. 

A .  Pet,ioles well defined from the leaf-blades, deciduous with them, the blades oblong 
t o  ovate in out.line; rhizomes not strongly thickened, nor the plants stoloniferous; 
spiltcs as  long as  or longer than the leaves. 

B. Bracts oval or obovote, not ret,iculate-veiny, acute to  acuminate, about 5 mm. 
long, shorter than the rorolln; calyx gnmophyllous below, longer than and 
enclosi~lg the acute ral~sulcs; corolla-tube st,rongly decurved; spikes slender, 
more 1,han twice as  long as wide; leaf-blades shallowly crenate or dentate;  
rllixotnr wcll d~vc loprd .  

C .  Corolla dark violet-blue, 8 rnm. long, t,he projecting notched upper lip 
short,er than thc deflexed lower lobes; filaments free distally and equal- 
ing [.he r1ppc.r lip of t,hr corolla; anthers slightly exserted, the cells as  
wide as long, divaricate ; leaf-blades crenat,e.. . . . . . . . . . l .  L. ca.shmerinna 

CC. Corolln white, appearing 11 mm. long (actually longer, as the equal 
rounded lips are both widely recurved); filaments wholly adnate t o  the 
corolla-t,~~be; anthers sessile ~t the base of the upper lip, the cells longer 
thnn wide, npproxirnale; leaf-blades irregl~larly dentate o r  denticulate. 

2. L. kunawurensis 



BB. Bracts widely ovate or nearly circular, rounded, reticulate-veiny, 8 1 0  mm. 
long, longer than and concealing the corolla; calyx cleft apparently to base, 
so diphyllous, its lanceolate segments lateral t o  and both shorter and nar- 
rower than the obtuse capsules; corolla 7-8 mm. long, the tube straight; 
spikes head-like, less than twice as long as wide; leaf-blades deeply incised- 
crenate or lobed; rhizome more slender. 

C. Leaf-blades incised-crenate; inflorescence longer than wide, the bracta 
widely ovate, about 8 mm. long; corolla 8 mm. long, its lower lip 3-4- 
fid; anthers sessile at base of upper lip of corolla; stems (rhizomes) 

...................... slightly developed, decumbent.. .3. L. decumbens 
CC. Leaf-blades pinnately lobed; inflorescence wider than long, the bracts 

nearly circular. about 10 mm, long; corolla 6 mm. long, its lower lip 
2-fid (as in all our other species) ; anthers on filaments extending t o  
apex of upper lip; stems (rhizomes) very short, hardly developed. 

4 .  L .  globosa 
A.4. Petioles indistinguishable from the gradually narrowed bases of the leaf-blades, 

persisting and shredded on the short thickened mudex of old plants; leaf-blades 
linear-lanceolate, dentate; plants developing slender stolons; spikes and peduncles 
shorter than the leaves.. ........................................... .5. L. bhtteri 

1. Lagotis cashmeriana (Royle) Ruprecht 
Gymnandrn cashmeriana Royle, ex Benth.. Scroph. Indicae 47, 1835. " Hab. in Cash- 

meria, Ro?/lc." Illustrated in color in J. F. Royle's Illustrations of the Botany 
. . . . .  of the Himalayan Mountains, and of the Flora of Cashmere 2: pl. 73, 1839. 

Lagoths cashmeriana (Royle) Rupr., in Mem. Acad. Sci. St. Petersburg VII, 14: n. 4: 
64, 1869. 

Lagotis glauca cashmerianu (Royle) Hook. f., FI. Brit. India 4: 559, 1885. 

Alpine meadows and slopes, summits, a t  altitudes of 3000 to 4500 meters, 
in the western Himalayas from Kashmir to Lahul. Flowering from early 
.July to m i ( l - X ~ ~ g n s t .  

Kashmir: Mt.  Apharwnt, Slcwarl 8589 (Gord); Gulmarg, Stewart (ANSP, NYBG) ; 
Pahlgam, Stewart 5633; Sonamarg. Stewart (GH) ; Zojibal Pass, Stewart 18221. Chamba: 
Kr~kti  Pass. Koelz 8622. 10153 (NYBG) ; Sach Pass, Ste~unrt 2552. Lahlil: Khokhmr, 
Koelz 766 (.4SSP, NYBG) ; Rotang Pass, K o d z  5045 (USNH), Nath 226 (ANSP, GH, 
STBG,  USNH), 346 (VSNH), Schlaginr~vci~ 3961 (GH).  

2. Lagotis kunawurensis (Royle) Ruprecht 

Gymnanrlrn kltnalur~ren.& Royle, ex Benth., Scroph. Indicae 47, 1835. " Hab. in Ka- 
naorlr IKrlnnwurI, Ro?lle." 

Lngnlis k~tnclw~trensk (Roylr) Rnpr.. in Mem. Acad. Sci. St,. Pet~rshurg VII, 14, n. 4: 
64, 1869. 

Lngotk glnuca kunnwuren-pin (Royle) Hook. f., F1. Brit. Ind. 4: 560, 1885. 

Flowers white, fragrant. Flowering in late July and early August. 
Rare alpine plateaus and heights, often gravelly, a t  altitudes of 3600 t,o 

4900 meters. in the western Himalayas from Raltistan to  Bashahr, and in 
adjacent Tibet,. 

INDIA. Baltiatnn: Choto. D~osai .  ,Slew~rt 19915 (ANSP, DD. Cord, GH, NYBG, 
ITSNH); Samnjeri. Knelt 9468. Bneh~hr:  Hangla, Parmnnnnd 841 (ANSP, GH, 
SYRG). 

TIBET. R ~ j h o t i  (north of Kurnnr~n). 9troche3/ c t  Winlerbottom (GH). 
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3. Lagotis decumbens Ruprecht 
Lagotis decumbens Rupr., in Mem. Acad. Sci. Et. Petersb. ser. VII, 14, n. 4 (Sertum 

Tianschanicum) : 64, 1869. " 21, 25 Jul. flor. Collected by Baron FT. v .  d. Osten- 
Sacken in 1867: on July 21 on the Dschaman-daban-Pass (p .  151, and on Ju!y 25 
on the Taschrobat-Pass (3930 m. akt.) (p. 18), both m the Tlan Shan Mountams. 

Lagotis glauca australis Maxim., in Bull. Acad. Sci. St. Petersb. 27: 524, 1881. Appar- 
ently based mainly on the preceding, although combining with lt Royle's two 
species from the Himalayas. 

Recorded by J. D. Hooker in the Flora of British India (4: 559, 1885) 
from " Karakoram, alt. 16-18000 ft., Thonzson, Henderson ", evidently from 
elevations of about 5000 meters in the Karakoram Range north of Kashmir. 

4. Lagotis globosa (Kurz) J.  D. Hooker 
Gymnandra globosa Kurz, in Journ. Asiat. Soc. Bengal 39, pt. 11: 80, t .  7, f. 1, 1870. 

" Western Tibet, T?;richan Pass, at 15 to 16,000 ft .  elevation, amongst slaty rocks, 
&c. (Revd. Heyde). 

Lagotis globosa (Kurz) Hook. f., F1. Brit. Ind. 4: 558, 1885. 

" Very fragrant, lemon verbena fragrance ", Koelz. Flowering in August. 
On shaly and slaty rock debris (scree), a t  altitudes of 4500 to 5200 

meters, Kashmir and western Tibet. 
Kashmir: mount south of Har Nag, Steura~t 9347. Baltistan: La1 Pir. Koelz 9517 

(ANSP, NYBG, USNA). Ladakh: Bragnag, Icoelz 2800a (NYBG, USNH) ; Chortren 
Chen, Koelz 2700a (NYBG, USNH). 

5. Lagotis blatteri Schulz 
Lagotis bln(lcri 0. E. Schrrlz, in Repert. Spec. Xov. Regn. Veg. 31: 181, t .  134, 1933. 

" Waziristan: on Razmak plain, on gravel-sand forming dense patches, . . . . . 
flower purple, lying flat on ground, . . . . . alt. 6750 ft. (bliihend sm 20, Marz 
1930-Blattc~ and Frrnandcz n. 47) . . . . ." 
Known to me only from this Waziristan collection, but to be expected 

in adjacent Baluchistan and southern Afghanistan. In contrast to a11 the 
preceding species, this appears to be a plant of arid plateaus, the type com- 
ing from only 2050 meters altitude. 

This species is nearly akin to Lngotis lrorollcowi (Regel & Schmalh.) 
RIaxim. of Turkestan, which i t  resembles in habit, narrow dentate leaves, 
fibrous sheathing petiole-bases, short few-flowered spikes, in calyx, and in 
the proportions of the corolla, but diffcrs from it in the anthers not being so 
sessile nor the lobes of thc corolla so rounded (both these in L. korolkowi  
being as shown by Schulz for I,, stolonifera (C. I<och) Maxim.). Schulz 
compared his plant only with the last species, probably so induced by 
Prain's key to Logotis (in Journ. Asiat. Soc. Bengal 65, pt. 2: 62, 1896), 
wherein L. korolkou)i is trcated as lacking stolons and as having a winged 
calyx. But neither character is sustained, if I am correct in taking as that  
species the following collections in the Academy's herbarium: Fedtschenko 
91 and 1833, K o ~ ~ z n r o v  in 1893, and Regcl in 1881 and 1893. These shorn? 
L. koro lkou~i  to be somet'imes stoloniferous, just as is the case with L. 
blattcri. 
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26. VERONICA [Bauhin] Linnaeus 

\-eronica L., Spec. Plant. 9, 1753; Gen. Plant.  ed. V. 10, 1754. Genotype, V. officinalis 
L. of Europe; see Proc. Acad. Nat. Sci. Phila. 82: 12, 1930. 

A genus of some 250 species, nlostly Palaearctic. 

-4. Main stem terminating in inflorescence, the upper bracts alternate. 
(I. VISRONICELLA) 

B. Plant perennial, from subterranean rhizomes; only the upper leaf-axils flower- 
benring, so t,hat the inflorescence is formed of definite racemes. 

C. Capw~le as long as  or longer than wide, shallowly or not  notched; 
corolla uniformly colored on all sides, i ts tube glabrous within; leaf- 
blades sessile or nearly so;  stems erect nearly or quite from base. 

D. Uppermost sepal nearly or quite as  large as  the other four; corolla- 
lobes 5, the upper wider and more or less distinct; style a s  long as  
or longer than the slightly hairy or glabrous capsule; leaf-blades 
ovate or ovnl, nearly or quite a s  wide as long. 

E. Corolla 7-8 mm. long, its lobes rounded, the upper distinct t o  
base of upper lip; capsule slightly hairy distally; sepals hir- 
sute;  leaf-blades crenate-serrate to  entire, hirsute. 

1. V. capilata 
EE.  Corolla 5 mm. long, its lobes acutish, the upper distinct less 

than 4 length of upper lip; capsule wholly glabrous; sepals 
loosely ciliate; leaf-blades crenately dentate, pilose. 

2. V. cachemirica 
DD.  Uppermost sepal much smaller than the other four or altogether 

lacking; corolla-lobes seemingly 4, the two upper petals being 
wholly joined t o  form the rounded or truncate upper lip of the 
rorolln * ;  leaf-blades lanceolate to  elliptic, longer than wide. 

E. St,yle nearly as  long ns or longer than the capsule, which is 
finely pubescent, acut.ish to  retuse, and longer than wide; 
corolla 6-8 mm. long. 

F. Leaf-blades lanceolate t o  ovate, acute t o  acuminate, ser- 
mc~, loosely lanose to  glabrous (usually with hairs on 
margins and under surface of midrib) ; stems 1.5-4 dm. 
tall ; racemes terminal, or partly (or even a t  times wholly) 
sxillnry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3. V. h s a  

FF. Leaf-blades rounded-ovate, obtuse, serrate t o  nearly en- 
tire, villose-pubeecent; stems 1-1.5 dm. tall; racemes ter- 
minal t,o main stem nnd well-developed branches. 

4 .  V .  macrostemon 
E E .  Style IPSS than ? the length of t.he capsule, which is hirsute, 

truncat,ely rounded t o  somewhat, notched, about as wide as  
long; corolla 5 mm. long; leaf-blades oval, crenat,e t,o nearly 
entire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5. V. lafiiocarpa 

CC. Capsr~le obviously wider than long, notched 4 depth;  corolla pale violet- 
bluish. with darker lines on posterior side, its tube pubescent within; 
lenf-blades ovate-oblong or oval, obscurely crenate, petioled; stems ex- 
tenaively repent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6. V. s e r ~ l l i f o l i u  

B B .  Plant annual; mmt  leaf-axils flower-bearing, so that the intlorescence appears 
to consist of nxillary flowers. 

C. Leaf-blndas oval to lanceolate, dent,nt,e to  entire; sepals ovate to  lanceo- 
late, shortlv or not. ciliate; capvule more or IPS flattened, notched; 
seeds 0.5-2 mm. long. 

D. Pedicels shorter than the lanceolat,e or linear-lanceolate sepals; 
capsule strongly flnttened; seeds many, less than 1 mm. long, flat, 
m o n t h  or nearly so;  plants erect. 

'This is t.he conrlition in all the followinp; groups of qecies. 
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E. Capsule 3.5-4 mm. long, retuse, the cells rounded t o  base, 
yellowish or reddish, much wider than long; style exserted; 
bracts, pedicels, and sepals densely hispidulous, the lower part 
of the stem appressed-pubescent; bracts deeply lobed; stem 

. . . . .  stiff, 0.4-0.6 dm. tall, the inflorescence dense.. .7 .  V. v e ~ n u  
EE. Capsule 2.5-3 mm. wide, deeply notched, cuneate a t  base, 

greenish yellow, scarcely wider than long; style about equal- 
ing capsule-cells; bracts, pedicels, sepals, and stem softly pu- 
bescent with fine spreading hairs; bracts shallowly lobed, or 
merely crennte-dentat,e; stem lax, 0.5-3 dm. tall, the inflor- 

. . . . . . . .  escence rather dense or often very lax.. .8. V .  arvensis 
DD. Pedicels as long as or longer than the sepals; capsule moderately 

flatt.ened ; seeds few, larger; stems lax. 
E. Style exserted beyond t,he capsule-cells, which are united most 

of length; corolla violet-blue, lined, its pale throat pubescent 
within, its lobes broadly orbicular; leaf-blades ovate, crenate- 
dentate; stems repent, ascending a t  apes. 

F. Capsule 3-4 mm. wide, minutely grayish pubescent, plane, 
notched 3 depth, the cells rounded; style 1 mm. long; 
corolla 5 mm. wide; sepals ovate, ciliolate; pedicels re- 
curving, shorter than the subtending bracts. 9. V. didynla 

FF. Capsule 6-7 mm. wide, slightly ciliate-hairy, with raised 
reticulations, the cells divergent, flaring so that  the most 
distal point of each is toward the lateral margin; style 
2..5 mm. long; corollx 8-9 mm. wide; sepals narrowly 
ovate, ciliate; pedicels ascending-spreading, longer than 
the subtending bracts. . . . . . . . . . . . . . . . . . . . .  . lo. V. persica 

EE. Style 0.3-1.5 mm. long, nearly or quite hidden between the 
capsule-cells which are rounded and (except in T-. ~inc inn ta )  
project over twice the 1engt.h of their united basal portion; 
corolla pale throughout (so far as  known), it,s thmat  glabrous 
within, its lohes oval or ovate; leaf-blades narrower; stems 
ascending or erect,. 

F. Calyx-lobes ellipt,ic, obt.uae or rounded, shorter than the 
capsule; capsule glabrous, the cells hemispheric so that  
thc sinus is very narrow nnd the st,yle quite hidden; 
seeds 1 mm. long, smooth, flattened ventrally; bracts 
oblanccolate; plant glabrous or t.he stem slightly pr~ber- 
ulent, simple or diffusely branched, 0.2-1 dm. tall. 

11. 8, perpusilla 
FF. Calyx-lobes ovate (often narrowly so) ,  longer t.han the 

rapsule; capsl~lc not glabrous, the cells oval or obovate 
in outline, morr or Iem flaring so that, the sinus is open; 
sreds 1.5 mm. long, channeled vent,rally; bractas narrowly 
rlliptic; plant finely p~~l~esccn t , ,  simple or lasly branched 
below, 0.1-1.5 dm. tall. 

C7. Cnpsule ciliate on the S I I ~ U ~ P S  with stout recurved 
or hooked hair.s, its cells united 1.5 mm. a t  base, 
widely oval, widely flaring, the sinr~s .qhort; style 
0.2-0.3 mm. long. semi-rxsrrtrd; sepals obt,r~se, little 
rxcerding the rapsr~lc; bracts obtr~sc. short,er than 
the uprl~rvcd pedicels.. . . . . . . . . . . . . .  .12. F'. uncinnln 

GG.  C ~ p s u l r  pllhrsrent ovrl. ent.irr surface with fine 
straight (or slightly i n c ~ ~ r v e d )  hairs, its cells unlally 
unitrtl less t.han 1 mm. at  base, hemispheric or nnr- 
rower, elight.ly flaring, the sinus long and gradually 
opening; style longer, rnclo.wd between the capmlle- 
rrlls; ~ e p n l s  nrr~mlnnle. rc t i r~~latr-vcined,  usunlly 
n111rh excc~ding the c a p n ~ l e ;  bracts R C I I ~ ~ .  eq~lnling 
or longer lhan the straight or recurved pedicels. 



H. Seeds smooth or obscurely roughened; capsule 
with short glandless hairs, i ts cells hemispheric- 
obovoid and united 0.5-1 mm. a t  base; style 
0.5 mm. long, less than 4 length of capsule- 
cells; sepals ovate; pedicels spreading. 

13. V. biloba 
HH. Seeds transversely rugose (" caterpillar-like ") ; 

capsule pubescent with longer hairs, some of 
which are usually gland-tipped, its cells nar- 
rower and united less than 0.5 mm. a t  base; 
style 1-1.5 mm. long, over 1 length of capsule- 
cells; sepals lanceolate; pedicels recuwing, a t  

............ least in fruit. .14. V. campylopoda 
CC. Leaf-blades wider than long, shallowly 3-lobed, the lobes rounded and 

entire; sepals ovate, long-ciliate; capsule turgid, rounded or slightly 
................. notched a t  apes;  seeds 2.5 mm. long.. .15. V. stewartii 

AA. Main sten1 never terminating in an inflorescence, bhe leaves opposite throughout 
and the flowers all in axillary racemes. (See also no. 3, above.) (11. EWERONICA) 

B. Capsule 4-7 mm. long, more or less pubescent; stem, pedicels, leaves, and 
sepals pubescent; leaf-blades dentate to  nearly entire; not aquatic, usually 
plants of dry soil. 

C. Capsule longer than wide, pubescent over entire surface; uppermost 
sepal usually evident ; leaf-blades crenate-serrate t o  nearly entire ; stem 
erect, 1-3 dm. tall, not continuing beyond the bases of the uppermost 
pair of erect, hirsute racemes. 

D. Racemes elongating, densely several- to  many-flowered ; leaf-blades 
rounded to the sessile base, or the lowest somewhat narrowed and 
slightly petiolate; stem 0.5-3 dm. tall. 

E. Capsule 4-5 mm. long: sepals linear-oblong, the uppermost 4 
to  3 the length of the others; racemes relatively slender; main 
leaf-blades 1-2 cm. long, often becoming glabrate. 

F. Style 1.3-2 mm. long; capsule 4 mm. long, oblong in 
contour; racemes relatively lax and sometimes elongating; 
leaf-blades elliptic-oblong, slightly crenate-denticulate 
proximally to  usually entire t.hroughout.. .. . l6 .  V. koelzii 

FF. Style 0.8-1 mm. long; capsule 5 mm. long, flattened-ovoid; 
rncemes dense, head-like or slightly elongating; leaf- 
blades ovate or nearly so, crenate-dentate nearly or quite 
thror~ghout. . . . . . . . . . . . . . . . . . . . . . . . . .  .17. V. cephaloides 

EE. Capsule 6-7 rnm. long; style 0.5-0.8 mrn. lone; sepals o h l o n ~ .  
four about 3 length of capsule, the uppermost minute or lack- 
Ing; racemes relatively stout; leaf-blades 1.5-5 cm. long, oh- 
long-lanccolate to nearly ovate, denticulate-serrate, permanently 
pilo~c-pubescent on both surfaces.. . . . . . . . . . . . . . . .  .18. V.  hirtn 

DD. Racemes 1-2-flowered; leaf-blades narrowed t,o the more or less 
petioled base; stem 0.1-0.5 dm.  tall: capsule 6 7  mm. long, style 
0.7-1 mrn. long, and sepals 3 lengt,h of capsule. the uppermost about 
1 the lenath of the others.. . . . . . . . . . . . . . . . . . . . . . . . . . .  .19. V. nnna 

CC. Capsule wider than lonp. glabrous on sides, ciliate on distal orifice; 
uppermost repal lacking; leaf-hlades serrate to  crenate-dent.nte; d e m  
(except. in V. ~rmbellijnrm+) normally taller and more laxly ascending, 
nntl with spreading. Irss h a ~ r y  rncemee. 

D. Inflorescence of elonaated rncemes. the pedicels much shorter than 
the peduncle and mchis; leaf-blades ovate, longer than wide. 

E. Cells of capnrle rounded and somewhat dehiscent Iaternlly; 
leaf-blades nearly sersile (the petioles rarely reachinp 4-5 mm. 
long). 
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F. Style 4-5 mm. long; capsule 4-5 mm. wide, little wider 
than long; corolla exceeding the calyx; sepals acutish, 
becoming 5 mm. long; racemes secund, 5-20 cm. long; 
leaves 2.5-7 cm. long; plant erect, above the usually 

. . . . . . . . . . . .  slightly decumbent base. .20. V. melissaejolia 
FF. Style 0.4-0.5 mm. long; capsule 3-4 mm. wide, nearly 

twice a s  wide as  long; corolla not exceeding the calyx; 
sepals obtuse or rounded, becoming 3 mm. long; racemes 
not secund, 2-5 cm. long; leaves 1-2.5 cm. long; plant 

................... diffuse or laxly erect. .21. V. javanica 
EE. Cells of capsule laterally acute or acutish, dehiscent only on 

distal suture; style 3 mm. long; leaf-blades all petioled, the 
.......................... middle Ob1.5 cm. long.. .22. Y .  cana 

DD. Inflorescence of umbel-like few-flowered racemes, the pedicels longer 
than the abbreviated peduncle and rachis; style 2 mm. long; cap- 
sule shallowly bilobed, little wider than long, the cells rounded; 
leaf-blades oval, crenate-dentate, as wide as  long. 

23. V. umbellijornlis 
BB. Capsule 2-3 mm. long, glabrous or pubescent with slightly elandular hairs; 

stems, pedicels, leaves, and sepals glabrous or finely glandular-pubescent; 
leaf-blades serrulate to  ent.ire; aquatic or plants of wet soil. 

C. Leaf-blades all petioled, oblong-oval, obscurely crenate. rounded at, apex ; 
racemes G to  15 flowered; stem repent and decumbent; plant glabror~s 
throughout. ........................................ .24. V. beccabunga 

CC. Leaf-blades, a t  least the upper on the flowering stems, semile and clasp- 
ing, lanceolate to  nearly ovate, acute; racemes 10 to  40 flowered; stem 
rrect, or repent a t  base. 

D. Pedicels strongly ascending. making the raceme less than 1 cm. 
wide; capsule acntish or oht.use; upper leaf-blades serrate, the 
lower and those of the freely developed basal shoots petioled. 

E. Rachis, pedicels, sepals, and capsules glabrous or nearly so;  
capsule oval in contour, stronglv flat,tened, equaling or slightly 
exceeding the sepals; seeds dull brown. 

25. 1'. a n ~ n l l i s - a q u ~ ~ l i c n  
EE. Rachis, prdicels, sepals. and capsules glandular-pubescent; 

capmle pyramidal-ovoid, about If times the length of the 
sepals; seeds brighter brown. . . . . . . . . . . . . . . . . .  .26. V. s e c u d a  

DD. Pedicels spreading, clsually distally upcurved, making t,he raceme 
over 1 cm. wide; capsule usually ro~lnded or slightly retrlse. occa- 
sionally r\.en arutish; upper leaf-bladcs remotel,r and oftcn ob- 
scurely crenxte-serrate. the lowest c~omet~irnes slightly petiolate; 
basal shoots scarcelv drvcloped ; rachis. pedicels, and sepals glan- 
dular-pilose, the capsule s p a r s l y  90. 

E. Capsule 3-3.5 mm. long; st,yle 1-1.7 mm. long, um~ally 4 as 
long as the c n p s ~ ~ l r  or more; leaves obscurely sc rn~la tc  t o  
en t ' i r~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27. V. snlina 

El?. Claps~~le 2-2.5 mrn. long; style 0.5-1 mm. long, usually leM 
than 3 R P  lone as the capsule; leaves uw~ally more serrate. 
oftcn r~ndl~lately so. . . . . . . . . . . . . . . . . . . . . . . . . .  .28. V. u n d ~ ~ l n l ~  

1. Veronica capitata Royle 

TTrronicn cnpilaln Royle, c s  nrnth. .  Scroph. Indicac. 45. 1835. " H:lh. in JCxnno~~r, 
Roule." 

In his Flora of British India (4: 295, 1884), J .  D. Hooker has mistakenly 
associated with this some other species of the eastern Himalapas, thus ac- 
counting for his dcsrription of the capsule as  ohcordate, for the leaves as  
eo~netimee shortly petioled, and for the extension of the range to  Bhotan. 
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Reported from 4400 meters altitude, alpine zone, in the Himalayas from 
Bashahr to Kumaun. Flowering in July. 

Ba4hahr: Chhit Kul, Parmanand 1126 (ANSP, Gord, GH, NYBG) ; Hangla Pass, 
Parn~annnd 674 (ANSP, Gord, GH) ;  Pieri P:w, Parmanand 520 (ANSP, Gord, GH, 
NYBG). Kumaun: Bniji Kang, Strachey R: U'inlerbotlom 3 p.p. (GH).  

2. Veronica cachemirica Gandoger 
I'~rorrica cachemirica Gand., in Bull. Soc. Bot. hnnce  66: 219, 1919. " Hab. India 

orient,., Kashmir ad Musz M~lzafaradud [Muzaffarabadl ( I ~ ~ a j j a t ! ) , . "  Description, 
especially by mention of " foliis profunde crenatis " and " staminibus corollam 
tluplo n ~ ~ e r a n t i b u s  ", denotes the species now considered. I t  is surprising that the 
describer missed noting the remarkably acute corolla-lobes. 

Alpine grass zone, a t  altitudes of 3300 to 4000 meters, in the western 
Himalayas of Hnzara and Kashmir. Flowering in July. 

Hazara : Chapran, I m y a t  (DD). Kashmir: Gulmarg. Stewart 8745 (Gord), 10330a 
(USNH), 14045a; Killanmarg, Slewarl (ANSP, Gord, NYBG); Sonnmarg, Stewart 
(.\SSP. Gord, GH).  

3. Veronica lanosa Royle 
J'cronicn lnnosa Royle, ex Benth., Scroph. Indicae 45, 1835. Hab. in Iinnaour! Rojjle." 

Description distinctive. 
l'rro~ticn 17cpeatn's Aitchison & Hemsley, in Jotlrn. Linn. Soc.. Bot. 19: 180, 111. 25. 1882. 

" I\~tram district [Afghnnistnn], on shaded moist localities. at from 8000 to 11.000 
feet nltitude." I. E. T. A i l r h k m  198 in 1880, 238 and 331 in 1879. Isotype, 
.4itrhison 198, rollectcd July 24, seen in Grny He1.barirln1 of Harvnrd University. 
Although described as with 4-parted calyx and ohtlise capsule, t,his proves to be the 
sperics now considered: the specimen shows its habit, while the illustrat,ion depicts 
it* capsr~le. 

S a m e  inappropriate, because the amount of hairiness varies considerably 
and,  n-hile sometimes abunda,nt, i t  is ncver conspicuous. 

Corolla bright violet-blue. Flowering in July and August. 
Rocky clefts and slopes, a t  altitudes of 2500 to 3700 meters, through the 

western Himalayas from northeastern Afghanistan to Garhwal. 
~ \ F O H A N I S T A N .  K11rram Valley, Ailchison 198 (GH), Hnrsltkh 15418. 
Ixn1.4. Nort,hwest Frontier: Buri, Duthie. Chitral: Drosh, Hnrrk.~ (DD) ; Guige- 

rrttiaol. Harnie (DD).  Kashmir: An1 to Nafran, Stewarl 12542 ; Badwan, Stewart 19259 
(ANBP, GH, NYBC); Raniha1 Pass. Stc7onrI 12110 (USNH). 12541. 14068 (Gold. 
? ; lTG) ;  Burzil Pnss. Slc~llorl 19045 (DD),  19100a (ANBP, Gord, GH, NYBG); Gadsar. 
Str~c,rrrl 18324 (ANSF'. NYRCr); Gangahnl Lakes (Trunkall. Stewart 18147 (ANSP. 
Ciortl) : Rnmri  pas^, Slrf l ' f l~l  18666 (ANSP, CH, NYBG. TJSNH) ; Mt. Kolahoi, Slewart 
9404 (Cord) ; K r ~ n  P~ t thn r .  Mnsiidnnr. Slrtonrt 18474 ( ANSP, NYBG) ; Pahlgam, Slelo- 
art 5419 (NYRG). 5661. 7 W .  9290 (Gorrl, NYBG, VSNH) : Rajdhiangan Pass, Stewrtrr 
1W90: to Sh i~h  N ~ F .  upper Liddar Valley. Ste~uarl 8417; Sonnmarg, Stewart 6787. 7301 
(NYBC;). 9750 (ANRP. Gortl, CH. NYRG. USNH); Tallhat, Ste t~~nr t  17852 (ANSP. 
Cord. GH.  NYRG. VSXH); Traahnl (Tarnkbnl), Koclz 9156 (GH, NYBG), Stewart 
4612; Xoii PRRR. Slriunrt 21244 (AWSP, GH. NYBG). Baltist,an: Mir Panzil P~sfi, Sletcr- 
nrt 1Wl2a. Purig: Matnvnn to Mitsahoi, Ptc7i-nrl 10008 (ANSP, ,Gord, GH, NYBG. 
T'SSH). Chnrnhn: Padobnn to Chnndan, Hnrslekh, (DD) ; Pnng~, Har.wkh. T,ahlll: 
Rhn~n Vnllpv (T<xrrlona to n n r t ~ r ) .  Srhlnqint~ceit 2814 (GH) ;  Iihoksar, Nnlh 219 
(ANSP. SYRG) ; Kolltnp, h'nclz 100.38 (NYRG) ; Kyelnng, R o ~ l z  10146; Sim, Koelz 
5123 (I'SNH). Bashnhr: Chhit Kr11. Jcinnnwar. Pnrn~nnnnd 1060 (ANSP. GH. NYBG) : 
Chrllinp, Pnmnnnnd 690 (ANSP. Cord, NYBC) ; Hangla, Pnrmnnnnd 579. Garhwal: 
Niti. Slrnrhey & Winlerbolbona ( G H ) .  

This epeciea varies from bhe terminal inflorescence of Veronicelln to  the 
axillary type of Euveronicn, Veronica lanosa having been described in the 
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former and V. rupestris in the latter condition. Collections vary freely 
and without racial significance. The  fifth sepal is either small or absent. 

A t  first I had thought t ha t  a wider-leaved and Illore hairy s tate  would 
prove to be specifically distinct, but more ample inaterial convinces me tha t  
what had seemed a correlation of characters is really an  association of in- 
dividual traits, each of which varies independently and n~hich together show 
no geographic isolation. The  supposed species, which was to have been 
typified by R. R. Stewart 12542 fro111 the upper Liddar Valley in Kasliiliir, 
was thought to have nlore rounded capsules, smaller seeds, the uppermost 
sepal inore suppressed, wider leaf-blades, and greater hairiness, but each 
character fluctuates independently. The capsules are narrowed distally to 
rounded apices; the seeds are usually about 1 min. long; the uppernlost 
sepal usually present, though sl l~al l ;  the leaf-blades lanceolate, but varying 
to ovate-lanceolate, and hairy only on midrib, although the lower ones or all 
niay be pilose to slightly villose over illost of surface. 

In Hooker's Flora of British India (4: 292, 1884), ~vhich has been fol- 
lowed by Rompp (in Repert. Spec. Nov. Regn. Veg. Beih. 50: 24, 1928)) 
both 1-cronica lanosa and 1'. rz~pcstris  were placed under 1'. dcltigern Krill., 
also first described in Bentham's Scrophularineae Indicae 45, 1835. B u t  the 
account of that  species, which came from much farther east a t  Gossain Than 
in Nepal, differs froill both these and the following by its stem being glab- 
rous (except for bifarious lines of hairs below the leaves), its leaves glabrous, 
clmatc-serrate, anrl its capsules subrliombic, trans\,erscly widened, while 
the racelnes were axillary. 1'. dcltigcra I would identify as  11'. jaucrlzicn 
Blunle. 

4. Veronica macrostemon Bunge 

T,'crut~ica n~crcrosle~non Bunge, c s  Ledell., FI. Allaica 1: 35, 1829. " Hab.  rarior in lapi- 
dosis nspcris summarum alpium ad fl .  Tschuja ( B [ u n g c l  ) . I J  Possible topotype, from 
" Herhar. Bung." and " Flor. orient. altaica 1839 '!, seen in Gray Herbarium of Hal-  
yard University. Al,pcucnt.ly our pl:lnt agrees in all det,ails with Bunge's description, 
nlthongh t,here may br more than a single species of this group as is suggested by 
tllc describing of i t  sec.ond s 1 ) e c . i ~ ~ ~  1". Iucllcecr~~n R.upr. (Sertum Tianschanicum 62, 
1869) from t.he inter\.ening Tinn-Shnn Mor~nt.ains. 

At  nlt~itutles of 4800 to 5000 meters, liigli ~iiount~ains of central Asia. 
Flowering in July. 

5. Veronica lasiocarpa spec. nov. Plate 7, A. 
Root perennial. Rhizome short, slendcr, much branched. Stem si~uplc, 

slightly decumbent, 1-2 dm. tall, lanulosc. Leavcs opposite, the blades oval, 
rounder1 (or obtlisc) a t  RIWX, crenate to nearly entire, pilosc on both sur- 
~ R C C S .  0.7-2 cni. long, 0.5-1 em. wide, t l ~ c  1ov7rr narron?ccl. the middle and 
Iipnrr roiindcd to sessile hascs. Rnccme terminal, hirsute. in ant l ie~is  dense 
nnrl short, in fruit hcconiing 2-3 em. long. Rrncts sentterrd, ohlanreolntc. 



entire, becoming 4-5 nlm. long. Pedicels becoming 1.5-2 min. long, ascend- 
ing. Upperlnost sepal minute or sometimes lacking; the others oblong or 
elliptic, obtuse, hirsute (especially distally and toward margins), becoming 
3.5-4 mm. long, nearly or quite as long as the capsule. Corolla slightly ex- 
ceeding the sepals in antllesis, 4 mm. long, the lobes widely orbicular, erose- 
truncate, the posterior united throughout, the mid-anterior scarcely smaller; 
corolla glabrous throughout, tube white, lobes deep blue or violet-blue, un- 
streaked. Filaments about 1 mm. long, shorter than the corolla-lobes. 
Anthers 0.3-0.4 mm. long. Style about 0.5 mm. long. Stigma persisting, 
about twice width of style. Capsule 4 mm. long, slightly compressed, sul- 
rate between carpels, obcordate-oval, hirsute-pubescent or lanulose. Seeds 
0.5-0.6 mm. long, oval, plano-convex, yellow-brown. 

Yerennis; caulis simplex lanulosus 1-2 dm. altus; folia opposita, ovalia, 
rotundata, crenata integrave, pilosa, 1-2 cm. longa; racemus hirsutus densus; 
bracteae intcgrae; pedicelli 1-2 cm. longi; sepala quatuor oblonga ellipticave, 
Ilirsuta, 3.5-4 nlm. longa, quinto minuto vel nullo; corolla 4 mm. longa, vio- 
laceo-cnerulea, lobis late orbicularibus, posterioribus omnino junctis; fila- 
nlenta 1 mm. longa; stylus 0.5 mm. longus; capsula 4 mm. longa, obcordato- 
ovalis, hireuto-pubescens vel Ianulosa; semina 0.5 mm. longa, ovalia. 

Type, a t  an altitude of 3700 meters, near hlt .  Kolahoi, Kashmir, col- 
lected in flower ancl fruit August 1927, by Ralph R. Stewart, no. 9433; in 
Herb. Academy of Natural Sciences of Philadelphia. 

High alpine ridges, a t  altitudes of 3000 to 4500 meters, through the west- 
ern Himalayas from Chitrnl to Kumaun. Flowering in July and August. 

Cli~tral: Dumuk Khalas, Harriss (DD).  Hazara-Kngan: Chapri, lnaya t  (DD) ; 
Gnnja ?;~ls. I ~ t a y a t  (DD) ;  K a r n ~  Nlla. Innyat ;  R a j ~  Chogi Nila, lnnya t  (DD);  Sarool, 
lnaynt (DD).  -Shlnkinrl: Bhntiynr, Saran, Inayat (DD). Muzaffarahad : Musa Ka 
Xl~~snlln, Inuyat (DD). Kashmlr. Aphamat, ahol-e Gulmarg, Stcwarl  (ANSP, NYBG) ; 
Burz~l Pnw, Pleu~orl  18999 (ASSP, C;ortl. GH, NE'BG); Gulmarg, Slewart  10362 (Gord). 
lO4OS (GH),  10499. 15526 (ZiYBCr. USSH) ; Hxr lu'op, upper Liddar, Stewart  9432. 12543 
(Cord. NYBG); K a m r ~  P a s ,  Slr~onrt  18666b; Killanmarg, Slewart  8662 (Gord, GH, 
S\-BG): Mt. Kolahor. Slc?ilorl 9433 (ASSP, NYBG); Masjid Gali. Stewart  18428 
(.-\SSP, GH, I'SXH) ; Xichnnn~ Pass, near Sonamnrp, Slewart  9906 (ANSP, DD. Gord, 
GH, XPBG. T'SNH); Sonamarg. Sleu'nrl 6422. 9833 (ANSP, DD, Gord, GH, NYBG, 
I-PSH) ; T ~ l l ~ o n .  Pnhlpnm, Slewart  7919; Zo11hnl Paw, Sleronrt 18271 (ANSP, NYBG). 
Balt~stnn: Bur11 Ida, nholre Skerdu, Slctcntt (NZ-BG); Deosai, Stcwart 19921 (ANSP, 
X'I'BC ) : I<al Pir, Zioclz 9606 ; Thalle T,a. Stewart 20736 (ANSP, Gord, GH, NYBG). 
C'hnmhn Iirlkt~ Paw. Koelz  8615 L a h ~ ~ l :  Khoksar, Koe l z  788 (NYBG). Kumaun: 
R.lrj~ I\:~ne. Strnchcy & Wtnt r rbo t t om 3 (CH).  

Of thp group of I'rronrcn nlpinrr L. of Europe, which differs f r o ~ l ~  tlle 
pre.;cnt eprries in its larger glabrous and less notched capsule, its longer 
etylc, its merely ciliate sepals ant1 hrncts, and its glabrate or glabrous fo- 
l i : ~  1.. lnsrorcrrpn is nearer related to 1'. pumiln All. of the Alps (see 
Rhorlorn 23: 14, 1921), n-it11 tvhich it agrees in glandless puhescrnt hairs on 
cnpwle and over the whole back of the sepals. but that European species 
cliffer* in its leas.notched capsule, it4 longer style, its slightly longer corolla, 
it* sliorter ~cpal.;, its glabrate foliage, and its usually lower growth. 

1-cronicn lrrsiocarpn is evidently the " Veronica slpina l 1  of Bentham's 
Scropl~tllarineae Inrlicae r p. 4.5, 1835), hut I fail to identify it in J. D. 
Honker's Flora of British India (4: 292-296. 18841. 
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6. Veronica serpyllifolia Linnaeus 

So far as I can decide from field-observations in various parts of North 
and South America, Veron.ica humifu.sa Dickson should hardly be treated as 
specifically distinct from this. I n  my " Scrophulariaceae of Eastern Tem- 
perate North America l 1  (Monog. Acad. Nat. Sci. Phila. 1: 335, 1935) I 
maintained both as species, but more recent collections in western North 
America, especially in California, have shown that  the supposed darker 
color of the flowers of humifzisa is not constant. I n  both the corolla has 
darker lines posteriorly, but is pale or white anteriorly. There seems little 
distinction except a tendency to larger size and more spreading pubescence 
in humifusa. This is the more wide-ranging, occurring on mountains 
through the Palaearctic, Nearctic, and Neotropical regions, while serpylli- 
folia seems only native to Europe. Both, ho\{-ever, are so weedlike as to 
suggest that  the original ranges may have been actually quite restricted. 
As both occur in the western Himalayas, it becomes necessary to distin- 
guish them subspecifically now. 

KEY TO S~BSPECIES 
A. Stem throughout and pedicels minutely pubescent with upcurved hairs; corolla 

about 2 mm. long, pale violet-blue.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6a. V .  s. tvpica 
AA. Stem distally and pedicels finely pubescent with longer mostly spreading hairs; 

larger throughout, the corolla mostly about 3 mrn. long, often darker. 
6b. V .  S. humijusa 

6a. Veronica serpyllifolia typica 
L'eronica scrpyllijolia L., Spec. Plant,. 12, 1753. "Habi ta t  in Europa 8: America septen- 

trionali ad vias, apros." Application of name explained in Monog. Acad. Nat .  Sci. 
Phila. 1: 335. 1935. 

\\'aysides and fields, below 2000 meters, apparently an occasional natu- 
ralization in nol.thwestern India. 

Hazara : Chapri, Kagan, Inayal.  Ramalpindi : M u r e e  Hills, Stewart 8587a (Gord), 
13896 (ANSP. GH,  NYBG). 

6b. Veronica serpyllifolia humifusa (Dickson)  Vahl 
Vcronica hrcmijztscl Dicltson, in Trans. Linn. Soc. 2:  288, 1794. " I  found [it1 upon very 

high mo~lntains, and under wet shady rocks [in the Highlands of Scotland, James 
D i c k ~ o n  in 17921." Application of name ~sp ln ined  with preceding. 

Veronica scrpyllijolin hrcntijusa (Dickson) T'ahl, Enum. Plant.  1 :  65, 1805. 

Moist places and along paths, a t  altitudes of 2100 to 4000 meters, 
throughout the western Himlayae. Flo~\-wing from May to August. 

ICashrnir: Apharwat., lStezcnrt (ANSP, Gord) : Aru, Liddar Valley, Inayat 25733 
( ANSP, D D )  ; Banihnl Pnss. ~Slc11:nl.f 12214 : B h n ~ t n ~ l r ,  Slcu!nrt 17932 : Rurzil Pass, 
Steronrt. 19890; Glilmalp. S lc~aro .~  10491a (NYBG).  14508 (ANSP, Cord, GH, NYBG) : 
I<rtjenna Rnnac. Hnmnl Basin. I<csllntlnnnnd 832 ( D D ) ;  ICeran, Slcrc!nrt 17636: Mini- 
marg t,o Br~rzil Chawki. Stewart 39518 (GH)  : Nagmrtra. Kcsha.t)anand 1197 ( D D )  ; Pahl- 
ganl, StcwnrL 5548. 5666: Rajdhianpan Pass, Stcwnrt 18032, 19312 (Gord. NYBG) ; Sona- 
maw. Stclonrt 6548. 9804 ( D n .  Gord. GH, XPRG, USNH);  Zoji Pass, Slcwnrl 7577 
(Gord) ; Zojibnl Pam. Slczcnrt 18263 ( Ah'SP. NYBG) . Raltistnn : Deosai. Stercmrt 20035 ; 
Mir Panzil Pasq. Stewart 199lln (NYBG).  Chamha : Dalhousie to  Kajear, Slc~unrt  2206; 
Silr~lndi. Snrh Pam, Stcn~nrL 2538 (Gord). ICsngra : Dharmsala. Sletiln~1 10313 ; Kasol, 



Parbati Valley, Koelz  4896 (USNH); Naggar, Kulu, Koelz  1805 (NYBG). Garhwal: 
Chamsir, Parmanand 228. Kumaun: Ralam, Znayat 24768 (DD) ;  Strachey & Wznter- 
bo t tom 5 (GH). 

7. Veronica verna Linnaeus 
Veronica vcrna L., Spec. Plant. 14, 1753. " Habitat in Sueciae, Germaniae, Hispaniae 

aridis apricis." Type, seen in Linnean Herbarium a t  London, England, sustains 
the current application of the name. 

Corolla bluish violet, nearly unlined. Flowering in April and May.  
(lccasional, u-aysides and fields, below 2000 meters; naturalized from 

Europe. 
Kashmir : Srinagar, Steuqnrt 8584a ( AXSP, Gord, GH, NYBC, USNH) . Kangra : 

h i s san ,  Iculu, Koelz  1855 (NYBG). 

8. Veronica arvensis Linnaeus 
i'cronica arvensis I,.. Spec. Plant. 13, 1753. " Habitat in Europae arvis, cultis." Type, 

seen in Linnean Herbarium, sustains the current application of the name. 

Corolla violet-blue. Flowering in April. 
\Vt-iysides and fields, below 2200 meters; naturalized froin Europe. 
H a z ~ r a :  Abbottabad. Slewart 9025 (GH),  10797 (USNH), 14618, 16338. Muzaf- 

fnmbad : Gnrhi, Slcwart 8281% (ANSP, Gord). Punch : Punch, Stewart 12008. Kash- 
mir: I.ieran S'ullah. Stcwurt 17541 (NYBG) ; Pahlgarn, Stewart 9212a (ANSP, Gord) ; 
Tangmarg, Slcwart (NYBG). 

9. Veronica didyma Tenore 
l'eronica d i d v ~ n n  Ten., Prod. F1. Nap. 6, 1811. For applicability of this name see 

hlonog. Acad. S a t .  Sri. Phila. 1: 348, 1935. 
Veronicn polila Fries, Kovit. F1. Suec. 63, 1819. " Ubique in arvis Scaniae." Clearly 

the species now considered. 
Corolla pale violet, posteriorly wit'h darker lines. Flowering in March 

ant1 April. 
IYaysides ancl fielde, a t  altitudes below 2500 nleters; naturalized from 

Europe. 
Pmhaw~r :  Peshawar, Qnzi,lba.sh (181). Attock : Hasan Abdal, Stewart (ANSP. 

SYBC;) . Hazara : Abhottahntl. Slc?clarl 13665 ( ANSP, GH) ,  14657 (NYBG), 16334 
(UPXH). R~u~nlpindi :  Dhamynl. Nnlh (ANSP, Gorrl); Rawalpindi, Stewart 16247 
(ANSP. Cord. CSNH). 16264 (GH).  M~lzaffar~had: Domel, Stewart 16222. Baltistan: 
Shianr. Stc~oarl 20537 (ANSP, GH, NYBC;) ; Tolti. Sle~uurt 209528. Dehra Dun: Dehra 
1)lln. E. K .  Kriahnan 24 ( G H ) .  Alnrora: Almora. Strachev h Winlerhottom 7 (GH).  

10. Veronica persica Poiret 
1-rron~rn pcrnca Poir.. Encyc Meth., Bot. 8 :  542, 1808 " Croit dans la Perse. On la 

cr~ltlvc. nil  Jardin d ~ s  Plnntes df: Paris." For ronsideration of the type see Journ. 
Bot. 56: 56. 1918. ancl Rhodorn 23: 20, 1921. 

Corolla bright violet-bliie, lined with deeper rolor, anteriorly pale. Flow- 
ering from March to July. 

JYaysides ancl fields, a t  altitudes of 1000 to  2800 meters, throughout the 
western H i m a l s y ~ s ;  thence westward to southern Europe. 

Kurrarn: Iiurmm VRIIPJ-. Harslrkh 14924. Hazara: Abbotahad, Stewart 13666 
(LVS?I;H). 14819 (ASSP. Cord), 16333 (GH. NTRG); Rhonja, Kagan, Innyat (DD) ;  
Chnngla Ciali. Jlurree Hills. Slcvc-art 10231 (ANPP, NYBG) ; Mansera to Abbottahad. 
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Stewart 9639. Rawalpindi: Murree, Stcwart 1553. Muzaffarabad: Chenari, Stewart 
8583a (ANSP, G H ) ;  Kel, Stewart 17839 (ANSP, GH, NYBG). Punch: Hegira above 
Punch, Stewart 12004. Kashmir: Aru, Llddar Valley, Stcwart 8248; Pahlgam, Slewctrt 
5954, 9201 ; Sonamarg, Stewart 65304 (Gord) ; Srinagar, Steu~art (NYBG ) ; Tangmarg, 
Stewart 10582. Kangra: Chachogee, Koelz 1484 (NYBG) ; Dharmsala, Sleulart 1865; 
ICulu, Koclz 4686 (USNH) ; Negrota, Koelz 1732 (ANSP, NYBG) ; Raissan, Koelz 1853 
(NYBG). Dehra Dun: Landour, Stewart (NYBG); Mussoorie, H .  A. Wood.  

11. Veronica perpusilla Boissier 
Veronica perp~csillu Boiss., Diagn. 7 :  43, 1845. " Hnb. in liumidis alpis Iiuh-Delu Per- 

siae australis, Kot[s lchy  No. 531 et 717. 1.'. pusilla R o t [ s l c h y  in pl. Pers. austr. exs. 
Febr. 1845 . .  . ." Whether this be really earlier than the publication of the same 
species credited to Boissier in Bentham's revision in DC., Prod. Syst. Nat. Regn. 
Veg. 10: 490, 1846, is immaterial, since the same original collections were cited. The 
description is well fitted by srnall individuals of the collectious cited below. 

Corolla white or whitish. Flowering in July and August. 
Gravelly river-bottoms and meadows, a t  altitudes from 2800 to  5500 

meters, alpine western Hilllalayas froill I<ashinir to Lahul and Zaskar; 
thence westward to Persia. 

ICashmlr: Iiajnag Range. Dvt111c 10998 ( D D ) ;  Sonamarg. Strunrt 9726 (ANSP. 
Gosd, NYBG). Baltistan: Deosai Plains, S t c w a ~ t  19924 (ANSP, DD, Gord, GH, 
NTBG, USNH), 20007 (GH, NYBG), 20061 (ANSP, DD, GH, N I R G .  USXH). La- 
dalch: Chang La, Koelz 2483 (NYBG. USNH). Zaslias: Lakong, Goclz 3016 (NYRG). 
Lahr~l: Chandsa Tal, Koelz 6932 (USNH). 

All these collections agree as  shown on the analytical key, and differ 
froin T'cronlca nzbdicattlzs Icar. ck Kir. froin Songaria, with which Boissier 
hin~self (Fl.  Orient. 4 :  458, 1879) later placed'his plant. The  detailed origi- 
nal description of T 7 .  n l ~ r l i c n ~ ~ l i s  (in Bull. Soc. Nat .  hIoscou 15: 415, 1842) 
tlepicted tha t  plant as  glandulose, with stein bare to middle, leaves glnn- 
dular-ciliate, pedicels shorter than the bracts, and capsules ciliate, a little 
shorter than the calycep-all features a t  contrast to 1'. pcrp~ltsilla. T h c ~ e  
species wcre later joined by Trautvettcr (in Bull. Soc. Nat .  Moscou 39, pt. 
11: 439, 1866) to T i .  ncinifolin L. as varieties karclini (17. n?c?icnulis) and 
glabrcltn (pcrp~ts i l ln ) .  This ~ i e w  was continued by Rbmpp (in Repert. 
Spec. Nov. Regn. Veg. Beill. 50: 63, 1928), who further united the varieties 
into 1.. ncinifolin nudicaulls ( l ia r .  ck Kir.) R(in~pl), altllough in his kcy, 11s- 
ing as distinctive thc lengtli of the style, he placed the variety far f l -o~n the 
species. Length of stylc relative to capsule is a constant character in those 
sl~erics of 1-cronicn t,hat 1 kllolvl and, on the basis of their long styles, leas 
flaring capsulc-lobes, and different foliage, I have no he~i t~a t ion  in removing 
both 1'. n~tr/,cnulis ant1 T ' .  p~erpuxilln from I-. crcinifolicl. Also the former 
seen1 to be distinct from each other, I-. n~ol tcn~rl is  being known as yet  ollly 
fro111 Songaria, but T-. pcrpusilln occurring ovcr high central Asia froln west- 
rrn Persia to thc westcrn Himalayas and to Songaria. 

12. Veronica uncinata spec. nov. Plate 7, B. 
Annual. Stems laxly ascending, 0.6-0.9 dm. long, minutely pubescent 

with upcurved hairs, bl.anrherl a t  base. Leaves opposite, the blades elliptic 



to oval, obtuse, entire or nearly so, 0.3-0.5 cm. long, 1-2 mm. wide, narrowed 
to shortly petiolar bases. Racemes terminal and lateral (nearly entire 
length of plant). Bracts scattered, elliptic, entire, shorter than the pedicels. 
Pedicels becorning 2-3 mm. long, spreading, distally upcurved, finely pubes- 
cent. Posterior sepal lacking; those present ovate or elliptic-ovate, acumi- 
nate to a blunt tip, sparsely pubescent \vith minute incurved hairs, becom- 
ing 4 mm. long, slightly ridged medianly, spreading in equivalent posterior 
and anterior pairs, united slightly laterally. Corolla 1.2 mm. long, the 
lobes lvidely oval, rounded, the mid-anterior slightly smaller; corolla prob- 
nhly white, apparently glabrous throughout. Filaments about as long as 
the circular anthers, both together about 0.5 mm. long, much shorter than 
the corolla. Style 0.3 mm. long, about equaling sinus of capsule. Capsule 
3 mm. long, compressed, the carpels united about 2 mm., the lobes flaring so 
as to appear semicircular-oval in contour, ciliate with short incurved hairs, 
thc sides glabrous. Seeds probably 2 to a cell, 1.5 mm. long, turgid, yellow, 
s111ooth or nearly so. 

Xnnua; caulis 0.6-0.9 tlm. longa, Iaxa; folia opposita, elliptica ovaliave. 
obtusa, integra, 0.3-0.5 cm. longa; raceinus elongatus; bracteae integrae: 
pedicelli 2-3 mm. longi ; sepala 4 ovata vel elliptico-ovata, minute pubescen- 
tia, 4 mrn. longa; corolla 1.2 mm. longa, albida (? ) ,  lobis late ovalibus, pos- 
teriorihus omnino junctis; filamenta 0.2-0.3 mm. longa; stylus 0.3 mm. 
longue: capsuln 3 mm. longa, lobis (carpellis) semicirculari-ovalibus, un- 
pinata-ciliatis; aemina pauca (4?),  1.5 mm. longa, turgida, laevia. 

Type, in bed of torrent, *4300 meters altitude, Chortren Chen (Tog 
Kulln), Ladakh, collected in flower and fruit August 18, 1931, by Walter 
Koelz, no. 2654a; in Herb. New York Botanical Garden, ieotype in Herb. 
Academy of Natural Sciences of Philadelphia. Only collection seen. 

Apparently nearest to T'cronicn fcrgnnicn Popov (in Trans. Turkest. 
Univ. 4: 64, 19221, of the mount,ains of Ferghana, which, however, was de-. 
scribed as having the rachis, sepals, and capsules glandular, the sepals be- 
ing ncr~te and ahout cqr~aling the capsule which is pilose-hirtous as well as 
glandular. 

13. Veronica biloba Linnac~lc  
Veronica bilohn L., Mnnt. Plant. 172, 1771. " Habit,at inter Capl~adociae segetes. D. 

Schrcbcr." Description suhsrriherl " D. Srhreber ". who is possibly author of name 
also. No type in Linnenn Hrrbnrii~ln a t  I,ondon, England. Both the species now 
considered and V .  campl/lopodn grow in A R ~ R  Minor, hut the det,ailed description, 
altho~lgh npplyin~,  bet.ter to the latter in t,he phrases " pedicelli cernl~i ", "calyx 
clvnto-lanreolntl~.s , and "rnlyx I n n r ~ o l a t ~ ~ a  ", fits the former in t.he further phrases 
" cnps1118 . . . 1ol)is srrni-orhiculntis " and especiallv " seminn plana ". The last point 
is ahsolr~tcly riistinrtivr, anti so. althol~gh t,he original rollection may possibly have 
had . m n r  a~lrnixtrlrr, the name must he given to the , ~ p r r i ~ g  now consirlered. 

Quite variable in size of plant, width of l~aves ,  and other vegetative 
features. Sometimes minute. 

Corolla violet or violet-blue, with darker veing, the throat white. Flow- 
ering from April to September, accortling to altitude and rainfall. 

Gravelly or sandy eoil, fielrls, river bottoms, etc., a t  altitudes of 600 to 
4500 meters, throughout the western Himalayas. Occurs westward to south- 
emtern Europe. 
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Hazara: Abbottabad, Stewart 13654 (ANSP, DD, USNH), 14629 (ANSP, Gord, 
GH, NYBG), 16338 (USNH). Rawalpindi: Ghora Gali, Stcwart 9587 ; Murree, Stewart 
10754 (USNH). Muzaffarabad: Domel, Stewart (NYBG); ICeran Nullah, Stewarl 
17542 (ANSP, GH).  Kashmir: Apharwat, Stewart (Gord, NYBG); Banihal Pass, 
Stewart 12195a; Burzil Chowki, Stewart 19776 (ANSP, Gord, NYBG); Feroze~ur  Nul- 
lah, Stewart 14756 (ANSP, Gord, GH, NYBG, USNH) ; below Ningal Nullah from Gul- 
rnarg. Stc~oarl  14844 (ANSP, Gord, GH, NYBG) ; Purnna Tilel, Slewart 4397 ; Sonamarg, 
Stcwart 6301 (Gord); Taklung La, Icoelz 6481 (USNH); Tragbal Pass, Stewart 4907 
(ANSP, NYBG); Trunkal, Gangabal Lakes, Stewart 16160 (ANSP, NYBG, USNH);  
Zoii Pass, Stewart 21260 (ANSP, NYBG). Baltistan: Deosai, Stewart 20027 (ANSP. 
~ l j ,  Gord, GH, NYBG, USNH) ; Thalle La, Stewart 20682 (Gord) ; below Tolti, Stewart 
2095213 (Gord). Charnba: Almi Pass, Lace 1955 ( D D ) ;  Alwas. Stewart 2397. Purig: 
Dras, Schlagintweit 7219 (GH) ; Mitsahoi, Stewart (ANSP, USNH). Ladakh : Chang 
La, on upper Indus, Koelz 2484 (NYBG) ; Nima Mud, Icoelz 2339 (ANSP, NYBG). 
Zaslcnr: Bok. Icoclz 2960 (NYRG, IJSNH): Icargia, Koelz  5522 (USNH). Icangra: 
Dharmsala, Stewart (ANSP, Gord, GH, NYBG). Lahul: Kardong to Dartse (in Bhaga 
Valley), S c h l a ~ i n t ~ u e i t  2838 (GH) ;  ICholtsar, KoeIz 5062 (USNH), 8360 (Gord, GH, 
NYBG, USNA); Kolung, ICoc,lz 5251 (USNH) ; Icanzam La, Koelz 6962 (USNH) ; ICye- 
lang. Koclz 529 (ANSP, NYBG) ; Serchn, Koclz 2095 (ANSP, NYBG) ; Shipting Nullah, 
Koclz 934 (NYBG) ; Sisu, Koelz 5113 (USNH). ICulu: Chandrakani, Koelz  131 
(NYBG).  spit^: Losar. - 79 (USNA). Bashahr: Chhit I h l ,  Parn~anand 997 
(ANSP. GH, NYBG, USNH). ICumaun: Milam, Strachcy & Il'iiatcrbottoin 9 (GH).  

14. Veronica campylopoda Boissier 
Treroizica cnnipylopoda Boiss., Diagn. 4 :  80, 1844. " Hab. in Arabia Pet,rea Schimpei ,  

Syria ad Aleppum Kotschy,  Assyrict ad Mosul Auchcr No. 1945 et Persia boreali 
No. 5090." I<otschyls collection presumably type, since this name seems to have 
been first proposed in his essiccatae. 

V o o n i c n  hallbergii Blatter, Beaut. F1. Kashmir 2:  S3, 1928. " Srinagar on the banks 
of t,he Jhelurn, near t,he Residency." Description clearly of the species now con- 
sidered, the characteristic seeds being well described. 

A spccies of the Levant, from Asia Minor eastward to  I<aslimir, where 
sccn only fro111 an alt.itude of 1700 meters. Flowering fro111 March to May.  

BALUCHISTAN. Quettn, t7cd  Parkash 16412 (NYBG) , 16415, 16461 ( ANSP, NYBG) . 
AFGHANISTAN. Paahman. Icoclz 11398. 
I ~ n r  4. T ~ r a h  : I<hyhcr Pass, Slczun~ t ,  l<asllmir: Srinagnr. Slctcnrt  8585a (ANSP, 

GH),  S5SGh (NYBG). 

15. Veronica stewartii spec. nov. Plate 7, C. 

Annual. Stems prostrate, elongated, 1.5-2 dm. long, pilose or finely 
villose with spreading or rcflexed hairs, usually nrith a few long hsai~cl~es.  
Leaves opposite, the blades widely oval or subrotund, roundcd, wit11 1 (or 
2) pairs of short obtuse lobes, slight~ly pubescent, or glabrate, 1 cm. long, 1.2 
cnl. wirle, ti.uncntcly narrowed to petioles 1-1.5 cm. long. Bracts 11~11011~ 
similar or often larger (the hlades rcnrhing 1.5 cm. long and wide), long- 
pctiolcd, alternate, mostly shortcr than the internodes. Flowers " axillary ". 
Pecliccls 2-4 min. long, spreading, finely villose, shorter than the petioles of 
thc sul~t~cnding I~racts.  Sepals 4, equal, ovate, acunlinate, rounded or slightly 
cl~ncatc nt I)nse, ciliate with long white hairs, the sepals becoming 4 mm. 
long and reticulate-vciny. Corolla 1 nlnl. long, wllitish, apl~arcntly glnb- 
rourj t,hroughout. Stamens shorter than the corolla. Style 0.25 nlm. long. 
Capsule 2-2.5 min, long, glabrous, turgid, slightly notched, the lobes scmi- 
rirculny-rnlindccl. Sccds 1 to n cell, 1.caehing 2.5 nlm. wide, strongly cya- 
tl~ifnrm-rounded, glabrous, brown. 
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Annua; caulis 1.5-2 dm. longa! prostrata, villosa; folia opposita, laminis 
late ovalibus subrotundisve lobatis 1 cm. longis et  latis, petiolis 1-1.5 cm. 
longis; flores axillares bracteis foliaceis sustenti; pedicelli 2-4 inm. longi, 
villosuli; sepala quatuor ovata acuminata ciliata 4 mm. longa; corolla 1 mm. 
longa, albida, glabra, filamenta corolla breviora; stylus 0.25 mm. longus; 
capsula 2-2.5 mm. longn, glabra, turgida, emarginata, lobis rotundatis; sem- 
ins duo, 2.5 mm. longa, cyathiformi-rotundata. 

Type, wayside, a t  1700 meters altitude near Srinagar, Kashmir, collected 
in flower and fruit, May 1926, by Ralph R. Stewart, no. 8586a; in Herb. 
Academy of Natural Sciences of Philadelphia. 

Fields and roadsides, a t  altitudes of 1200 to 2000 meters, through the 
western Himalayas from Hazara to Kangra. Flowering in April and May. 

Hazara : Abbotabad, Steujarl 13672 (ANSP, Gorcl, GH, NYBG, USNH) . Muzaf- 
farabad: above Uri on road to Punch, Stewurl 12007 (ANSP, Gord, GH, NYBG, 
U S S H ) .  liashmir: Srinagar, Stewart 8586a (ANSP, Cord, GH, NYBG).  ICan~ra: 
Snggar, Ilulu, Koelz  1757 (ANSP, NYBG).  

Wear I'cronica hcderaefolia L. of Europe, which differs by leaf-blades 
with lisually 5 lobes that are more prominent, by pedicels much longer than 
the petioles (often as long as or longer than the bracts), sepals cordate a t  
base, style 0.5 mm. long, and seeds 3 mm. wide; ancl nearer V. triloba Opiz 
which contrasts with 1.. hcdertrefolia in its shorter pedicels ancl its usually 
3-lobed leaf-blades, but which has pedicels much exceeding the petioles and 
leaf-blades more deeply lobecl. Although Rijmpp (in Repert. Spec. Nov. 
Regn. Veg. Beih. 50: 92, 1928) mentions many varieties that  have been pro- 
posed under V. hederaefolia, this falls outside of his definition of that  species. 

J. D. Hooker (Fl. Brit. India 4: 294, 1884), while listing a specimen 
from Kaslimir (alt. 6000 ft., Thornson), gives a description that  fits only 
the European T'eronicn hederaefolia; but his collection, cited as " Herb. Ind. 
or. Hook. fil. nnd Thonison. 1'. hederifolia L. Hab. Himalaya occ. alt. 6500 
petl. Reg. temper. roll. , J .  J.",  has been stutlied by Ernst Lehmann, who 
cli~cusees it in Bibliotheca Botanica (99: 38, 1930) as akin to V .  sibthor- 
pioirlcs Deb. & Degen of the western Mediterranean region. That ,  while 
agreeing with our plant in short pedicels and smaller seeds (only 2 mm. 
n-ide), has the cordate sepals and longer style of T;. hedemejolia and V. tri- 
lobn; n~oreover, it is a niore hairy plant, with much more prominent ciliation 
of the sepals and less expanded leaves, the petioles being so short as to be 
nenrly equaled by the pedicels. 

16. Veronica koelzii spec. nov. Plate 8, B. 
Root, perennial, the cauclex scarcely forming a rhizome. Stems simple 

below the inflorescence, erect or slightly decumbent, 0.5-2 dm. tall, bifnr- 
iously pubescent. Leaves opposite, the blades elliptic to elliptic-oval, oh- 
tuse, slightly crenate-clenticulate proximally to entire throughout, above 
pilose toward margin* and distally over width of blade, beneath pubescent 
over entire surface, or usually so only on the midrib and main veins, or even 



THE WESTERN HIMALAYAS 83 

wholly glabrate, 1-1.5 cin. long, 0.4-0.8 cnl. wide, narrowed to  a sessile !or 
lom7ermost semi-petiolate) base. Racemes 2 or 4, axillary t o  leaf-like bracts 
(the stem not elongating beyond uppermost pair) ,  hirsute with purple-brown 
hairs, in anthesis dense and short, in fruit usually elongating (1-3 cm. 
long). Bracts narrowly oblanceolate, entire, becoming 3-4 mm. long. 
Pedicels becoming 1.5-2 min. long, ascending. Posterior sepal sinall (usually 
3 t o  8 length of others) ; the others lanceolate-linear or linear, obtuse, hir- 
sute or merely ciliate, becoming 3.5 mm. long, nearly a s  long as the capsule. 
Corolla exceeding the sepals in anthesis, 3.5-4 mm. long, the lobes ovate, 
obtuse or rounded, the posterior widest (its petals united throughout),  the 
mid-anterior slightly or much smaller than the antero-lateral lobes; corolla 
glabrous throughout, purple or violet-purple (" royal blue "), scented. 
Filaments 1 inm. long, shorter than the corolla. Anthers 0.5 mm. long. 
Style 1.3-2 min. long; stigma over twice width of style. Capsule 4 inm. 
long, somewhat compressed, sulcate between carpels, oblong in contour, 
pubescent, finely so on the sides, longer-ciliate on the margins and on the 
narrowed apex tha t  is rounded and slightly notched. Seeds 0.3-0.4 inm. 
long, oval, lenticular-flattened, brown. 

Perennis; caulis 0.5-2 din. altus, erectus, bifarianl pubescens; folia op- 
posita, laininis ellipticis vcl elliptico-ovalibus crenato-denticulatis integrisve 
sessilibus ; raceini 2 vel 4, axillares ; pedicelli 1.5-2 mm. longi ; sepala quatuor 
lanceolato-linearia vel linearia obtusa hirsuta cilatave 3.5 inin. longa, scp- 
a10 quinto ininilno; corolla 3.5-4 min. longa, violaceo-purpurea, glabra; fila- 
nlcnta corolla breviora; stylus 1.3-2 mm. longus; capsula 4 mm, longa, pu- 
bcscens, oblonga, apice rotundato emarginato; seinina 0.3-0.4 min. longa, 
ovalia, lenticulari-compresps. 

Type, along strcam, 4500 meters altitude, Tsakzliun Tso Pgss, Ladakh, 
collected in flower ,July 21, 1931, by Walter I<oelz, no. 2400; in Herb. New 
York Botanical Garden, isotypes in United States National Herbarium, 
Gray Hcrbariuin of Harvard University, and the Academy of Natural 
Sciences of Philadelphia. 

Along strcams, alpinc zc~nc, at  nlt,itudes of 4100 to 4900 metcrs. in the 
~rcstcrn Himalayas from 1,adakh to Rupsliu. Flowering in July and August. 

1 n d : ~ k l ~ :  Mritl, ICoc lz 2357 ( G H ,  NTBG, USNH) ; Tsnlizhun Tso, Koclz 2400 (ANSP, 
Cior~l, GH. NYBG, I JSNH);  Tso Nyak rrglon, N c l l n ~ ~ c t  dc T r ~ r n  tC S o n n n ~  Tcrqos 212 
( ( ;H)  : Zlngrrrl, Icorlz 2493 (GH. NYBG).  Znsknr I<nrgin, Rnclz 5509 (USNH).  Rup- 
shrr : Debrlng, Koelz 6541 (TJSNH) ; Ro~sl~r r r ,  Slczonrt 186 (NTBC.). 

Allicd to T'cl-onlcrr ciliatn Fisch., under ~vliicli has been associated a 
group of rclated species fronl I(as1lmir to Yunnan and Transbaicalia (Da-  
liurin). That  specieslZ0 from the last-nnmcd region, differs from T7. koclzii 
hy its leaf-blatles bcing hnccolate and crenate-serrate, its scpals and bracts 
longcr-ciliate, its corolla-lobes obovoid-rounded, its style 0.8 mm. long, and 
its capsules 6-7 lnm. long, Inore tapering and much exceeding the sepals. 

?"As rcl,rrsrntcd Ily T~rrcznn~nony',s plant rollectrd " in  hrrmidrs saxosis nd ri~rrllurn 
Iiorolte l 1  (Dahllrla) in 1832; this was in tlir Ronnti H e r b a r ~ r ~ m  nnd will h r  repreaent~d 
t)oili nt the Arntlcmy of NatrrraI St-ienres of P l i ~ l n d c l l ~ h ~ a  and nt, thc ITnl\.ers~ly of Cali- 
f o ~ n ~ a  ni 1,os Angelrs. 



17. Veronica cephaloides spec. nov. Plate 8, A. 

Root perennial, the caudex not rhizomatous. Stems simple or branched 
below, erect or slightly decumbent, 0.5-2.5 din. tall, bifariously pubescent. 
Leaves opposite, the blades ovate or nearly so, obtuse, crenate-dentate 
nearly or quite throughout, pilose on both surfaces, varying to hirsute or t o  
glabrate with hairs only on main ribs and margin, 1-1.7 cm. long, 0.8-1 cm. 
wide, rounded to a sessile base. Racemes 2 or 4, axillary to  leaf-like bracts 
( the stem not elongating beyond uppermost pair) ,  hirsute, in anthesis dense 
and short, in fruit similar or slightly elongating (1-2 cin. long). Bracts nar- 
rowly oblanceolate, entire, becoming 3-4 mm. long. Pedicels becoming 
1.5-2 mm. long, ascending. Posterior sepal smallest (usually about $-length 
of others) ; the others linear-lanceolate, obtuse, hirsute (rarely merely cil- 
ia te) ,  becoming 3-3.5 mm. long, about 3 the length of the capsule. Corolla 
exceeding the sepals in anthesis, glabrous externally, 3-4 mm. long, the lobes 
obtuse or rounded. Filamcnts shorter than the corolla. Anthers 0.5 mm. 
long. Style 0.8-1 mm. long; stigma less than twice width of style. Cap- 
sule 5 mm. long, somc~r-hat compressed, sulcate between carpels, ovoid, 
finely puhcscent, the narrowed apex rounded, slightly emarginate. Seeds 
0.5-0.7 mm. long, oval, lenticular-flattened, brown. 

Perennie; caulis 0.5-2.5 dm. altus, erectus, bifariam pubescens; folia op- 
posita, laminis ovatis obtusis crenato-dentatis sessilibus hirsutis vel ciliatis; 
racemi 2 vel 4, densi, multiflori, axillares; pedicelli 1.5-2 mm. longi; sepala 
quatuor lineari-lanceolata obtusa hirsuta 3-3.5 mm. longa, sepalo quinto 
minin~o;  corolla 3-4 mm. longa, glabra; filamenta corolla breviora; stylus 
0.8-1 mnl. longus; rapsula 5 mm. longa, minute pubescens, ovoidea, apice 
rotuntlato emarginato; semina 0.5-0.7 mm. longa, ovalia, lenticulari-com- 
I"css:l. 

Type, alpine region, between 3300 and 4600 meters altitude, Sikkim, col- 
lectecl in flower and fruit, by J. D. Hooker; in Gray Herbarium of Harvard 
University. 

At  altitudes of 4000 to 5800 meters, on the Himalayas from Kumaun to 
Sikkim. Flowering in August. 

IXDIA.  I<umnun: Julinp Icing, Inflyat 24769 (DD);  Rnlam Valley, Inayat 24771 
(DD);  Surnjkuntl. Gori Valley, l nayn t  24770 (DD). 

TIBET. Topidhungn, Slrachcy tE TVin le~bo t tom 4 (CH). 
S I K I ~ I M .  N R ~ I I  C l ~ u ,  S m i t h  (e. Cnlle 1994 (ANSP. TTC'I,A); -- . J .  D. Hooker 

(C;H). 

IS. Veronica hirta spec. nov. Plate g, A. 
Root perennial, thc caudex scarcely forming a rhizome. Stcms simple 

below the inflorescence, erect, 1-3 dm. tall, lanulose with spreading or some- 
what recurvetl hairs. Leaves opposite, the blades oblong-lanceolate t o  
nearly ovate. obtuse. rrenate-serrate to crenate, permanently pilose-pube8- 
cent on both surfaces, 1.5-5 cm. long, 0.7-1.5 cm. wide, rounded to a nearly 
or quite sesr~ile base. Racemes 2 or 4, axillary to leaf-like bracts (the stem 
not elongating beyond uppermost pair) ,  densely hirsute with purple-brown 
hairs. in anthesis r lens~ and yhort, in fruit berorning 2-4 cm. long. Urarts 
~ca t te red ,  irregularly elliptic or ohlanreolate, entire or nearly so, becoming 
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6-8 mrn. long. Pedicels becoming 2-3 mm. long, ascending. Posterior sepal 
minute (less than + length of others) or lacking; the others oblong, acutish, 
hirsute and also ciliate, becoming 5-6 mm. long, from 3 to nearly the whole 
length of the capsule. Corolla exceeding the sepals in anthesis, 3.5-4 mm. 
long, glabrous, probably purplish; the lobes oval, rounded, the posterior 
much the widest and retuse, the mid-anterior scarcely smaller than  the an- 
tero-lateral lobes. Filaments 0.7 mm. long, shorter than the corolla-lobes. 
Anthers 0.5 mm. long. Style 0.5-0.7 mm. long; stigma about twice width of 
style. Capsule 6-7 mm. long, slightly compressed, sulcate between carpels, 
pyramidal-ovoid, brown-pubescent, the apex rounded or slightly notched. 
Seeds 0.8-1 mm. long, oval, flattened, brown. 

Perennis; caulis 1-3 dm. altus, erectus, lanulosus; folia opposita, laminis 
oblongo-lanceolatis vel ovatis, obtusis crenato-serratis crenatisve piloso- 
pubescentfibus sessilibus; raceini 2 vel 4, multiflori, axillares; pedicelli 2-3 
mm. longi; sepala quatuor oblonga acutiuscula hirsuta ciliataque 5-6 111111. 

longa, sepalo quinto minuto vel nullo; corolla 3.5-4 min. longa, glabra; fila- 
menta corolla breviors; stylus 0.5-0.7 mm. longus; capsula 6-7 mm. longa, 
pyramidali-ovoidca, brunneo-pubescentia, apice rotundato ye1 einarginato'; 
senlina 0.8-1 mm. longa, ovalia, compressa. 

Type, alpine meadow, 4000 meters altitude, Nichanai Pass, Kashinir, 
collected in flower and fruit August 16, 1928, by Ralph R. Stewart, no. 9896; 
in Herb. Academy of Natural Sciences of Philadelphia. 

High alpine meado~vs, a t  altitudes of 3300 to 4600 nieters, in the west- 
ern Himalayas from Hazara to  Lahul. Flowering from mid-July to mid- 
August. 

Hazara (Iiaaan) : Nila, Inayat (ANSP, D D )  ; Ralj Bl~ogi, Duthie;  Sarul, Inavat 
22067 ( D D ) .  Icashmir: Apharwat, Sleulart 8792 (Gord, GH,  NYBG), 10324 ; ICillnn- 
marg, above Gulmarg, Stewart 8662s; Nichnnal Pass, a b o w  Sonamarg, Stcwavt 9806 
(ANSP, Gord, NYBG) ; Rajdhiangan Pass. Slccuorl 17956 (ANSP, G H ,  NYBG). 17968 
(Gold) :  Sonnn~erg, S l c w a ~ l  6629; Zojlbal Pass, Slewart 18218 (.INSP, Gord, G H ,  
NYBG, USNH).  C h a m b n  1<11litl Pass, Iioelz 10154. Lnhul: Rotnng Pass, Nath 198. 

Akin to and intermetlinte betwccn its neiglibors, T'cronicn hirtn to  the 
west and V. koclzii to  the cast, and PO combining their characters as  to 1cac-l 
me to consider this solitary collection as a ligbrid between them, is a plant 
that  from its silvery indumentum inay bc called 1'. leucothrix hybr. nov. 
I t  resembles 1'. Icoclzii in the dcvelopmcnt of the posterior sepal, the small 
sizc of t,he cal,sulc, and the narro\vness of the spikes, and V ,  hirta in the 
shortness of the style and in the leaf-serrulntion, while the leaf-size is somc- 
what intermediate. Unlikc citller is the silvery whiteness of the indumen- 
turn. (Percnnis; caulis 1.5-2.5 dm. altus, lanoso-pubescens; folia ovalia vel 
ovato-ovalia obtusa crcnulato-serratn nlbo-]>ilosa; scpala quatuor oblancco- 
lsto-linearia vcl linearia .5 mm. longn, capsulne acclualia, sepalo quinto min- 
imo21; corolla 4-4.5 min. longa; filarncnta brevissinla; stylus 0.7-0.8 mm. 
longus; capsula 4.5 mm. longa, angust,e ovoitlen, minute brunneo-pubcscen- 
tia,  npicc rotundato trl~ncatove; semina 0.5 mm. longn. Type, high alpine 

21 I'ostrrior S P ~ R I  Ilnrar, slightly o17cl. 4 thc length of the others 
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~neadow, 3700 meters altitude, Pahlgam, Kashmir, collected in late flower 
and fruit August 10, 1927, by Ralph H.. Stewart, no. 9302; in Herb. Acad- 
emy of Natural Sciences of Philadelphia, isotypes a t  New York Botanical 
Garden, Gray Herbarium of Harvard University, and Gordon College in 
India. The only collection seen.) 

19. Veronica nana spec. nov. Plate  g, B. 

Perennial. Stems simple below the inflorescence, erect or nearly so, 1-5 
cm. tall, bifariously finely villose. Leaves opposite, the blades narrowly 
elliptic, obtuse, entire or the upper crenately to  sharply dentate proximally, 
pilose-lanose above and a t  least on midrib and margins beneath, 0.9-1.6 cm. 
long, 0.4-0.7 cm. wide, cuneately narrowed to slightly, or the lower strongly, 
petiolate bases (2-5 mm. long). Racemes 2 or 4, axillary to leaf-like bracts 
(the stem not elongating beyond the uppermost pair), loosely villose, usually 
2-flowered. Peduncles reaching 10 mm. long. Bracts narrowly oblanceo- 
late, entire, becoming 4 mm. long. Pedicels becoming 3 mm. long, ascend- 
ing. Posterior sepal small, linear (about + length and 3 width of others) ; 
the others ovate-oblong, obtuse, hirsute, becoming 4 mm, long, about 3 
length of capsule. Corolla not seen. Style 0.7-1 mm. long. Stigma about 
twice width of style. Capsule 6-7 mm. long, somewhat compressed, sulcate 
I)et~vcen carpels, narrowly pyramidal-ovoid, hirsute-pubescent, the narrowed 
apex rounded or slightly erose. Seeds not seen. 

Perennis; caulis 0.1-0.5 dm, altus, erectus, bifarianl villosulus; folia op- 
posits, laminis anguste ellipticis obtusis integris dentatisve supra piloso- 
lnnosis 0.9-1.6 cm. longis et petiolis 2-5 mm. longis; racemi 2 vel 4, saepis- 
sime biflori, axillares; pedicelli 3 min. longi; sepala quatuor ovato-oblonga 
obtusa hirsuta 4 mm. longa, sepalo quinto niinimo; corolla non visa; stylus 
0.7-1 mm. longus; capsula 6-7 mm. longa, anguste pyramidali-ovoiden, hir- 
suto-pubescentia, apice rotundato vel eroso; semina non visa. 

Type, Debring, Rupshu, altitude 4500 meters, collected in immature fruit 
August 15-16, 1933, by Walter Koelz, no. 6,528; in United States National 
Herbarium; isotypes a t  Academy of Natural Sciences of Philadelphia, New 
York Botanical Garden, and Gordon College. Only collections seen. 

20. Veronica melissaefolia Poiret  

Vcronica melissaejolia Poir., in 'Encpc. Meth., Bot. 8:  526, 1808. " CrlltivPe nu Jardin 
tlw Plantes de Pnris. Son lieu natal m'est inconnu. (V.  s. in herh. Desfont.)" 
Snmccl for the resemblanre of the leaves to  those of ~Melissa officinalis L., especially 
evident being their nearly tnlncate hases. Our plants agree with the description 
in all detail3 exreptinp that the capsules, instead of being glabrous over t,he whole 
si~rfnre. are so on the sides hut cilinte on the orifices. I think that  these hairs must 
have heen overlooked. nn opinion eviclent,ly shared hy Rompp (in Repert,. Spec., 
S o v .  Beih. 50: 132. 1928). who tlescrihes the capsl~les as hairy. H e  distin~liishes 
this from the following only hy it,s l o n p ~ r  inflorescence versus the short fewer-flow- 
ered raceme of V .  lnm,  a contrnst that,  if valid, wo~lld plare m o ~ t  Himalayan ma- 
t ~ r i n l  with V .  n~~l i .~ .~rrr jol in .  T h e r ~  seem3 to he indefinite variability in this char- 
ncter, the prohahle .qitllation heing t.hat most inflorescences elongate with flowering. 

Vrronirn lara Benth., Scroph. Indicae 45, 1835. "Hnb. ad Kidarkonta, Royle!' 

In forests a t  altitrltles of 2100 to 3400 meters, throughout the H ~ ~ R ~ R Y ~ R ;  
ranging from A ~ i a  Minor to China and Japan. Flowering from June to 
August., the corolla violet. 
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Hazara: Changla Cali, Murree Hills, Stewart 4092; Chor, Kagan, Inayat 22064 
(DD);  Dogah, Nilo Panjul Shinkiari, Dulhie;  Kagan Valley, Stewart 6018; Kuthyali, 
Icagan, I,layal 22064a ( D D )  ; Richnrori, Dara Panjul, Ilmyat ( D D ) ;  Silan, I n a ~ a t  
(DD)  ; Siran Valley, Inayat 20026 ; Urai, Sarnn Ridge, Inayat ( D D )  . Rawalpindi : Mur- 
ree, S1eronvt (Gord, NYBG) . Muzaffarabad: Iceran, Slewart ,  17625 (ANSP, Gord, GH. 
USNH); Mechhiara Danna, H. Sillgh 1702 ( D D ) .  Kashmlr: Uanllral Pass, Stewart 
12199; Iiangan, Inayat 25734 (AKSP, D D ) ;  Ice1 t,o Taubat,  Slcluart 17361; Pahlganl, 
Stewart 5461, 5566; Sinthan Pass, S"i'czoarl 3133 (Gord) ;  Tangmarg, Sleroart (ANSP,  
NYBG);  Tragbal Pass, Sleroart 4725 (Gord). Chnmbn: A h a s ,  Stewarl 2422. 2568. 
I iulu:  bfalena slope, Koelz 190 (NYBG).  Sinrla: Jalori Pass, N a t h  86. ICunraun: 
Ralam Valley, Inayat 24767 ( D D ) .  

Nearly related to Tfe~.onica chamaedrys  L., but easily distinguishable by 
the following contrast: 
Stem below strongly bifar io~~rly pubescent.; lower pedicels about as long as  or longer 

than the sepals; stem 1-3 dm. tall, and racemes 5-15 cm. long.. . . . . . . V ,  c h a m a e d r ~ s  
Sten, below more evenly pr~besccnt, only obscurely or imperfectly bifarious; lower 

pedicels s1ro1,ter than tlrc sepals; stem 3-6 dm. tall, and racemes 10-30 cnl. long. 
V .  mclissaejolia 

21. Veronica javanica Blume 
Veronica javanica Blume, Bijdr. F1. Nederl. India 742, 1826. " Crescit in  cacumine 

Sederato e t  ad cataractas fluvii Tjikundul montis Gedo." 
Veronica dcltigcra Wall., Numer. List Spec. Ind. Mus. ;. 402, 1829, ined., with locality 

as nest  cited; ex Benth., Scroph. Indicae 45, 1835. Hab. ad  Gossain Than  Emodi, 
T4'allich." Mt.  Gosai Than is in the Himalayas above eastern Nepal, but  this plant 
presr~mably came from its southern foothills in Nepal. This was identified by 
J. D.  Hooker, F1. Brit,. Ind. 4 :  292, 1884, as T,'. lanosn Benth., and Wallich's name 
substitr~lcd for that.  But  the description differs from t.hat species in describing 
the Icavcs ns crenate- (rather than sharply) serrate, the racemes as asillary, and the 
capsules (thor~gh immature) as. rhombic-dilated. all point,s favoring the identifica- 
tion now suggested. Even thowglr Hooker may be presumed t o  have seen the type, 
the di8ercnc.e of lenf-margin and rapsnle-form seem conclusive. The  further fea- 
ture of sten1 ~ ~ R ~ T O I I S ,  only hifariously Innate below the leaves, is matched by spcci- 
mens of T7. jar~onica in the Academy's herbarium. 

A wide-ranging Oriental weed-like species, in our territory occurring 
froin the Simln, district castn~arcl. Flowering in summer. 

Dehra Dun:  Woodstork, Landour, Stewart 15916 (ANSP, Gord, C H ,  NYBG).  Al- 
morn: Almora, Ptrachey & TVinlerbottoi?~ 8 ( C H ) .  

22. Veronica cana Wallich 
I'cro~ticrr cnnn MTall., Numer. List. Spcr. Ind.  Mus.. n .  401. 1829, ined., with localities as 

nrst. rjtctl; e s  Rrnt,lr., Srroph. Indirae 45, 1535. " Hab.  in Gossnin Than Emodi e t  
Nnpal~n. I.l'nllich . . . ." Mt.  Gosai Than is in the Himalayas above eastern Nepal: 
both this nnd V. drltigc1.a mr~s t  really he from lower southern foothills in Nepal. 
1solyl)c. Tl'nllich 401, seen in Herh. Acadcn~y of Natural Scicnces of Philadelphia. 

0ccasion:il in the IITestcrn Himalayas a t  altitudes of 2500 to 3000 met- 
ers; ranging from India to China. Flowering in sunllner. 

RI~~zaFTar~had: Shiln, Iltnunl (DD). Icnnura : Dlrarmsnla, Slclvnrt 10315 (ANSP, 
YYBC.). I<rimnun: Sabn, Slrnchcy (e- 18intsrboltom 6 ( O H ) .  

23. Veronica urnbelliforrnis spec. nov. Plate  10, B. 
Perennial, from slender rliizonics. Stems simple, slightly decumbent or 

crrct, 0.5-1.6 dm. tall, bifariorisly villose, especially a t  and below upper 
nodes. Ileavcs opposite, the blades oval, rounded a t  apex, crenate-dentate, 
pilosc-hirsute on both surfnccs, 1-1.5 cm. long and wide, truncately rounded 
to  sliort-pctioled hasps (1-2 1111~. long). Racemr's usually a single pair, 



axillary to  leaf-like bracts (the stem not elongating farther), hirsute, 3- or 
5-flowered, seeming umbelliform by the suppression of the peduncles and 
the secondary bracts. Pedicels becoming 4-7 mm. long, ascending. Sepals 
0,  alike, lanceolate-oblong, entire, obtuse, hirsute, becoming 4 mm. long, 
slightly shorter than the capsule. Corolla not seen. Style 2 mm. long; 
stigma less than twice width of style. Capsule 4 mm. long, somewhat com- 
pressed, slightly wider than long, emarginate to notched a t  apex, the orifice 
ciliate. Seeds 1-1.2 mm. long, flattened, smooth, dark brown. 

Perennis; caulis 0.5-1.5 dm. altus, erectus, bifariam villosus; folia op- 
posita, laminis ovalibus rotundatis crenato-dentatis utrinque piloso-hirsutis 
brevipetiolatis; racemi saepissime duo pauciflori umbelliformes oppositi 
asillares; pedicelli 4-7 mm. longi; sepala quatuor lanceolato-oblonga obtusa 
hirsuta 4 mm. longa, quinto nullo; corolla non visa; stylus 2 mm. longus; 
capsula 5 mm. longa, glabrata, ovoidea, apice emarginato ciliato; semina 1 
mm. longa, compressa, laevia. 

Type. alpine, 4100 meters altitude, Barji Kong Pass, Kumaun, collected 
in fruit August 1848, by R. Strachey and J. E. Winterbottom, no. 10; in 
Gray Herbarium of Harvard University. (Date supplied from Strachey & 
Duthie's Catalogue of the Plants of Kumaon, pp. iii & 128, 1906.) 

Alpine. a t  altitudes of 3700 to 4,500 meters, through the middle Hima- 
layas from Kumaun to Sikkim; although not seen from Nepal, it is prestun- 
ably most abundant there. Fruiting in August. 

Ei l~mnl~n:  Barji Knng P a s ,  Slrnchey & l v ~ n t e r b o t t o m  10 (GH). 
This is the ~pecies that J. D .  Hooker in the Flora of British India (4: 

295, 1884) mistnkenly identified as Veronica capitccta Benth. 

24. Veronica beccabunga Linnaeus 
I'eronica beccabungn L., Spec. Plant. 12, 1753. " Habitat in Europa ad rivulos." Type 

seen in the Linnean Herb:rrir~rn in London, Englnnd. 

Corolla bright violet-blue. Flowering in July and August. 
Brooks and springs, very common in alpine zone, a t  2100 to 3500 meters 

altitude, through the western Himalayas. Extends through most of the 
Palnenrctir Region of Eurasia. 

Hnznrn: Rnixnl. Knpan. Innynl 2206. Kashmir: Rnntlipur, Koc l z  9110; Gadsar. 
Stc~cwrl 18345 (AXSP. C H ) ;  Cr~lrnnrg. O a m m i c ;  Pahlg:~rn. Sleu~nrt  5935; Son:anlnrg. 
Slr,rr-nrl 6260; Srinnaar. Srhln~linlu~rit  4593 (GH) ; Traghnl, SIr?onrI 4261, 19459 (GH) ; 
T ~ ~ l i o n .  SIctr~rrrl 7864 ( S l - B G )  : U'eyil, S1rrr:crrl 18099 (ANSP, ITSNH). Baltistan: I<uru 
to K i r i ~ .  Sltvok Valley. Slcwnrl 20872; Thnllr La. Slewart 20668 (Gord). Latlakh: J,eh. 
K o t l z  2599 (hYSP. DD. XI-RG, T7SNH); Mulhekh. Koelz  6183 (USNH).  I , n h ~ ~ l :  
Iiyrlnnp, h-ncl: 505 (NYRG) ; 9i.w. Koclz  5098 (ITSNH).  Baahahr: Hangla, Pnrn~nnunrl 
622 (..\NSP, GH, NYBC;). 

.!I1 Himalnyan collections seen are smnll-leaved, but, just as with simi- 
lnr stntcis of T'crnnicn amcricnna (Raf.1 Pchnyein.. t h i ~  wollld appear to  he 
the result of altitude. Such a conclitinn is nre11 matched in V. beccabunga 
hv ~ p e r i m e n ~  gathered by Dr.  John M. ;Zfacfarlane in thc Geisser .411)s, 
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Tyrol or Switzerland, July 6, 1906, and especially labeled " alpine. '  It is 

evidently what has been described from Painir a s  V. hjule~i Paulsen (in Bot. 
Tidskr. 27: 212, 1906). 

25. Veronica anagallis-aquatica Linnaeus 
Veronica anagallis-aquatica L., Spec. Plant. 12, 1753. " Habitat in Europa ad fossas." 

Description quoted from Linnaeus' Flora Suecica 5, no. 10, 1745, where the plant 
was stated to occur in Sweden " in  fossis ad vias & paludes Uplandiae, Scaniae, 
&c." Type, seen in Linnean Herbarium at London, England, shows all the features 
of the glabrous species now considered; it is well matched by recent collections 
from Sweden. For further discussion see Monog. Acad. Nat. Sci. Phila. 1: 362, 1935. 

Corolla pale violet. Flowering through n o s t  of the year. 
Streams and irrigation ditches, a t  altitudes up to 2100 meters, through- 

out the western Himalayas, where possibly naturalized. A widespread 
Palaearctic plant, now extensively naturalized in temperate North Ainerica 
and in southern South America. 

Kurram : Iiurram Valley, IIai~suli1~ 15417. Peshawar : Peshawar, Qazilbash (Isl), 
Schlagintweit. Hazara: Abbottabad, Stewart 9053, 13698 (ANSP, GH) ; Dugabela. 
Shinkiyari, Inayat (DD) ; Mansehra, Stewall 9637 (ANSP, Gord) ; Nuri. Iiagan, Inayat 
(DD) ; Silan. Iiagan, Inuyat (DD).  Rawalpindi : Murree, Stewart 12360 (Gorti) , 13903 
(ANSP, NYBG) . Muzaffarabad : Domel-Garbi Hababullah, Stewart 961 la. Iiangra : 
Icasol, Parbati Valley, Koelz 4897 (USNH). Bashahr : Rarang, Kunamur, Parmanand 
541 bis (USNA). 

26. Veronica secunda spec. nov. Plate  10, A. 
Annual, or probably biennial, scarcely forming a rhizoinc. Stem simple 

or branched, erect, 2-9 dm. tall, glabrous below or glandular-pilose through- 
out, often with prostrate basal shoots. Leaves opposite: those on the erect 
stems elliptic-oblong to oblong-lanceolate, acute or acutish, more or less 
closely serrate with low teeth, glandular-pubescent on both surfaces or the 
lower glabrate, sessile, the largest 3-6 cm. long, 1.5-2.5 cm. wide; those of 
the prostrate basal shoots small, oval, rounded, cuneate t o  petioled bases. 
Racemes froin middle and upper axils, densely finely glandular-pilose 
throughout, secund, becoming 10-20 cm. long. Bracts scattered, linear-lan- 
ccolatc, entire, usually a11 but thc lon~er exceeded by the pcdicels. Pediccls 
heco~ning 2-5 mm. long, filifor~n, ascending. Posterior sepal lacking, the 
four prescnt oblong-lanceolatc, acntc, about q the length of the capsl~le. 
C:oroIla 3 1111n. long, the lobcs ovate and acutish, the compolrnd posterior 
widrr than long, tlic mid-anterior slightly narrower than the antrro-lat- 
erals; rorolla glahro~rs tliro11gIio1it, " lavender, vcincd deeper, small petal 
paler." Filamrnts 1.5 111111. long, sl~orter than tlic corolla-lobes. Anthers 
0.7 nim. long. Style 2 mm. long, and stigma capitate, about twice width of 
stylc (or s o ~ c t i ~ n e s  tlic two component stigmas distinct or even the two 
colnlmlirnt styles distally distinct). Capsulc 3-3.5 mm. long, slightly corn- 
prcsr;crl, s~llcate h e t ~ v c c ~ ~  carpels, pyramidal-ovoid, acute or acutish, fincl\l 
glantll~lar-pubescent. Sceds 0.4-0.5 inm. long, oval in contour, t ~ ~ r g i d ,  
smooth, brown. 

Annua vel biennis; caulis 2-9 dm. altus, crectus, glandulari-pilosus, basi 
ramos prostrates sacpe emittens; fo lk  oppoait,a, rar~lium c r~c to rum laminis 
elliptico-oblongis re1 ohlongo-lanceolatis, acutis acutiusculisvc, scrratis. 



glandulari-pubescentibus, 3-6 cm. longis sessilibus, caulium prostratorunl 
laminis parvis ovalibus rotundatis petiolatis; racemi numerosi glandulari- 
pilosi secundi 10-20 cm. longi; pedicelli 2-5 mm. longi, ascendentes; sepala 
cluatuor oblongo-lanceolata acuta, sepalo quinto nullo; corolla 3 mm. longa, 
glabra, pallide violncea; filaillenta corolla breviora; stylus 2 mm. longus; 
rapsula 3-3.5 mnl. longa, ncuta, pyramiclali-ovoidea, nlinute glandulari- 
pubescens; semina 0.5 mnl. longn, ovalia, turgida. 

Type, Hang, Bashahr, collected in fruit and late flower July 31, 1934, by 
Kegi Parmanand, no. 771 ; in Herb. Academy of Natural Sciences of Phila- 
delphia. 

Along streams, a t  altitudes of 2900 to 4000 meters, in the western Hima- 
layas froin Gilgit to Bnshahr. Flowering in July and early August. 

Astor (Gilgit Wazarat) : Chillam, Slcu~art 18994 (ANSP, NYBG) . Baltistan: 
Khal~a l r~ ,  on Shyok R., Schlngintwe2f 5742 ( G H )  . Purig : Dras, Steuwrl 9987a, 21169a 
( N Y B G ) ;  Kharbu t o  Dras, Stewcirt 21134 (AKSP, Gord, GH).  Ladnkh: Lamayuru. 
h-oclz 2757 (DD, NYBG. USNH).  6222 (NYBG).  Zaskar: Char, Koclz 5707 (USNH). 
Spit]: Guling, Pin Valley, Koelz 7211 ( N Y B G ) ;  Mane, Koelz 7224. Bashahr: Hang. 
Pnr~nnnnnd 771 (ANSP, N Y B G ) ;  Kangun, Pnrrnannnd 581; Rarang, Parmanand 541 
(ASSP,  Gord, G H ) .  

T'cronica secz~nda is related to IT. micha~tz i i  Lam. of Persia and Afghan- 
istan, but that seems to differ in its corolla being smaller, its capsule smaller, 
scarcely longer than the sepals, and its raccmes being shorter, with less as- 
cending pedicels. It is less closely related to V. oxycarpa Boiss. of Persia, 
~vhich has an  oblique glabrous capsule and inflorescence less glandular. 

27. Veronica salina Schur 
I'ero~rtcn aqzratica Bernhardi, r e h e r  Begriff tler Pflanzenart und seine Anwendrlnn 66, 

1834. Presllrnably from Germany. A n ~ n n i n g  account, from whivh it  appears that 
this has red flowers, smaller growth, smaller flowers, ant1 longer bra(-ts than V .  
anagallis[-aqmtica], all points suggesting the specles now considered. Not IT. 
nqtratica S. F .  Gray, 1821. 

J'eronica snlina Srhur, Enum. PI. Tranasylv. 492, 1866. " Auf schlarnmigen. etwas salz- 
haltigen Thonboden, auf der Salzwiese zwischen Hermannstadt, Harnrnersdorf und 
dem alten Berg." I follow recent a i~thors  in using this name, although I am not 
convincrd of its applicability. Certainly the description of the leaves as serrate- 
dentate and of the capsules aa elliptic does not accord with the species now con- 
sidered. 

Corolla pale purple. Flowering in July and August. 
Along streams, a t  altitudes of 800 to 3300 meters, locally common 

through the western Himalayas from Muzaffarabad to  Kangra. Though 
so localized in the Himalayas, our plant appears to pertain to this wide- 
spread Palaearctic species of Eurasia. 

Muzaffarabatl: Chenari, Slewclrt 12173; Dhanni, Stewnrt 17331 (Cord) : Dornel- 
Cinrhi Habebullah. Stcwart 9611 ( G H ) ;  Keran, Stewart 17693; Sharda, Stewart 17766 
(USKH);  Titwal-Si~rkhala, Stewart 17454 (NYBC).  Kashrnir: Baltal t o  Sonarnarp, 
Stemnrt 21278 (GH)  ; Baramr~lla, Keshatlnnnnd 1171 (DD)  ; Ferozepur Nullah, Stewart 
14758; C~nderha l ,  Stewart 9691; Gund t o  Icangan, Sind Valley, Stcwart (ANSP, 
USNH) ; Gurais, Stewart 4346; Jhelrlrn Valley, Stewarl 13987 (GH, NYBG) : Pnhlnam, 
Steu,nrt 5466, 7903 (NYRG);  Phalirnar, Stewarl 10614 (Gord) ;  Sonarnarg, Stewart 9726 
(;\N'SP, Gord, GH, TYSKH) ; Srinapar, Schlaqinlu~eit 4572. Strzc,art 14056 (ANSP, 
I Sb H )  ; Tnngrnarg, Steumrl 8896a (ANSP, G H ) .  10649, 12141 ; Tragbal, St~zoart 19461 ; 
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Wangat, Stewart 18078 (ANSP, NYBG) ; Waziri Thal,  Tilel Valley, Stewart 18578. 
Balt~stan:  Kasurmik to Doghani, Stewarl 20509; Kiris t o  Parkutta, Stewart 20921 (Gord, 
NYBG);  Skardu, Stewart 20418. P u r ~ g :  Dras, Stewart 9987 (ANSP, Cord) ,  10031, 
21169 (NYBG). Ladakh: Leh t o  Dah, Schlagzi~twe~t 1448; Pitug, Koelz 6349 (USNH) ; 
S a k t ~ ,  Koelz 2510 (NYBG, USNH).  Chamba: Palumpur, Gammze 18736; Tarlok Nath, 
Koelz 1137 (NYBG). 

This wide-spread Palaearctic species is closely related to the Nearctic 
T7eronica connata Raf., but appears to differ constantly in its capsule being 
nearly circular in contour and only slightly notched, the capsulc of the 
American plant being wider than long and normally nore  deeply notched. 

28. Veronica undulata Wallich 
Veronica u n d ~ ~ l a t a  Wall., in  Roxb., F1. Ind., ed. Carey t Wallich 1: 147, 1820. " Dis- 

covered in the Turlaye by Mr. W. Jack ", whose description is inserted. \Vi,llian~ 
Jack was long a t  Dinapore on the Ganges in Patna, Bihar. A verifying specllnen, 
labeled in Schweinitz' hand " Veronica undulata 406 Hindostan Wallich ", is in the 
Academy's herbarium. I t  is clearly the species now considered. 

Corolla pale purple or whitish. Flowering from March to May. 
In slow streaills and marshes, a t  altitudes below 1600 meters, a t  the base 

of the Himalayas and in their lower valleys, from Peshawar to Garhwal, 
and eastward to southern China. 

Peshawar: Peshawnr, Qazilbash (Isl), Stewart 19378. Attock: Campbellpul., Stew- 
art; Hasan Abdal, Stewurt 10135 ( G H ) .  Hazara: Abbot'tabad, Stewart 14660 (ANSP. 
NYBG, USNH). Rawalpindi: Ghora Gali, Steu~art 9570 (NYBG) ; Golra, Slewart 
15869 (Gord); Khanna, Stewart 13866 (ANSP, NYBC;); hlurree to  ICohala, Slewcrit 
15203a (Gord, NE'BG); Nurpur, Slewart 16275 (ANSP, DD, CiH, NYBG, UYNH); 
Rawal, Slculart 19405 (USNH) ; Rawalpindi, Siezuurt 9148 (GH, NYBG), 13821 (ANSP, 
GH, XTBG),  13840 (ANSP, Gord. GH,  NYBC),  14600 (Cord, GH,  NYBG),  16246 
(AXSP, Gord, GH,  NYBG, I JSNH);  Saidpur, Stewart 375. Punch: Mandi, Slr.uw,.t 
12005 ( A M P ,  Gord, NYBC).  Iiashmir: Sopor, Koelz 9023 (ANSP, Gord, USNA). 
r d h a r n l ~ l ~ r :  Iiashmir-Jummu Road. Stewart 10689. G~irdaupur: Gurdaspur, SlelcclrL 
1364 ; Pathankot, SlewcrrI 1691. 17504. Icangm : Bhadwar, Koelz 4207 (USNH).  1201) 
(USNH);  Iieshapur, Koelz 1649 (NYBG).  Saharunl~ur: Snharanpur, Duthie. Garh- 
~ r a l :  Sitn Bani, I<otah Range, Duthie 25964. 

Tribe VIII. BUCHMEREAE 

A tribe of the tropical and u7al.ln tc~npcrute portions of both tlle 0 1 t 1  
anti New Worlds. 

KEY TO GEXERA 
A. Anthers two-celled, the cells equal or one slightly smaller; corolla campanulate, 

thp open thront gl:tbrous or nearly so within; calyx open-campanulate, with 5 or 
10 faint r h s .  

I3. Capsule both loc~~licidal and scpkicidal, the carpels parting distally; corolla 
9-15 mm. long, the thront wide; bracteoles present beneath calyx; leaf-blades 
ohlong-lanceolntr to -ovate, no1 divided; plants with slender hairs. 

C .  Corolla yellow, 9-10 mm. long, the lower exceeding the upper lobes; 
anther-cells equal; capaule globow; calyx symmetrical, its lobes ovate, 
nttenlinte; leaf-blades and bracts ovate-lanceolate, slightly pubescent, 
dentate with caudate teeth, and each c~rneately narrowed to a semi- 
petiolate base; plants loosely pubescent, the hairs of the stem r ~ r u r v e d .  

27. Melaema 
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CC. Corolla purple, 13-15 mm. long, the lobes all about equal; anther-cells 
slightly unequal; capsule ovoid; calyx asymmetrical, deeply cleft an- 
terlorly, the tube distally upcurved s o  tha t  the short free lobes appear 
as  tips on the upper side of corolla and capsule; leaf-blades and bracts 
oblong-lanwolate, entire, pustulate-scabrous, each shortly narrowed to a 
sevsile base; plants scabrous-hispid, the hairs of the stem ascending. 

28. Centranthera 
BR. C'npsule wholly loculicidal, ihe carpels not parting; corolla 5-6 mm,  long, the 

throat relatively narrow; leaf-blades entire to  pinnatifid, the main blade and 
segments linear or nearly so;  planls puberulent to  glabrous. 

C .  Anther-cells all alike; corolla lavender, i ts lobes spreading, notched; 
ralys-lobes triangular-lanceolate, nearly equaling the capsule; bracteoles 
none; ped~cels ascending, only the lowermost as long as  the capsules; 
inHorescence ,olnndular-~itberulent. . . . . . . . . . . . . . . . . . .  .29. Levtorhabdos - 

C'C. Anther-cells of one pair unequal, one cell much smaller and abortive; 
corolln yellow or purple, its lobes rounded; calyx-lobes widely triangular, 
lanulose-ciliate, not equaling the capsule; bracteoles present beneath 
calyx; pedicels spreading, longer than the capsules; inflorescence puber- 
r~lcnt.  not glandular.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .30. Sopubia 

A A .  Anthers one-celled (by abor t~on  of other cell) ; corolla salverform, the narrow 
throat hairy within; calyx tubular-campanulate, with 5, 10, or 15 ribs, and bi- 
brncteolate a t  base. 

I3 Corol la- t~~be straight, rxternnlly glabrous; ribs of calyx faint;  leaf-blades 
oblong t o  oblong-lanceolate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .31. Buchnera 

BB. Corolla-tuhe decurved near apex, externally puberulent to pubescent; ribs of 
c:llyx forming ridges; leaf-blades linear-lanceolate to  subulate. .... .32. Striga 

27. MELASMA Bergius 

Jlrlir.s~,rn Berg.. Descr. Plant. Cap. Bonae Spei 162, 1767. Genotype, M. scabrlim Berg. 
oi . i io~~th Africa, the only original species. 

A genus of about 30 species, in the warmer parts of both hemispheres. 

1. Melasma avense (Bentham) comb. nov. 
Hymenospermztm dcnlntum Benth., in Wall., Kunier. I i s t  Spec. Ind. Mus. n. 3963. 1829. 

ined., " Toong Dang (Andr.) 1826 ". On this nomen nudum have been based 
Alrctrn dctrlnln Iirlntze (1891) anrl Aleln.srtrn denlation I<. Scl1111ii. (1900). neither 
valitlated hy descriptions. This namc was cited by Bentham in the synonymy of 
hoth the followinp. Wallirh credited " Anrlr." as collect,or of no. 3959 on Taong 
Donz in 1'326. nnd p n  I s1lpl)ose that he was thr  rollector of t,his also. 

G111.usortyli.s ni-rnsis Benth.. Scroph. Indic.ae 49. 1835. " Hnb. ah Taong Dong monte 
(" nionLom ") :\VRP. Wnllich." Avn is near the preuent Mandnlay in Br~rnln. and 
it i.; erirlent tllnt Bentham intentled to form a geographic adjective from this place; 
r~nfnl . l~~nntr ly.  tlecau~e of its resemblanre to n very common Lal.in atljcc-tive. the 
n:lnle has Inern hnhit.uallp cited as " arvensis ", and so even by Bentl~ani l~imsclf in 
the synonymy of our next entry. 

Alcclrn inrlico Renth., in DC., Prod. Syst. Nat .  Regn. Veg. 10: 339, 1846. " I n  Asiae in- 
die-ae niont.ibr~-, in I-Timalsgae herhiclis (Edgeworth!), Napalia (Wallich.!), n ~ o n t .  
Khrraiyrr (Gn'flitha!zz n. 232. 233, 234), in mont. Taong Dong Avae (1Vnllich!)." 
Thi- iq  the nnrne most. ~enern l ly  113ed suhseq~lently, as in Hooker's Flora of British 
Inllin ( 4 :  297, 1881) where the plnnt is assigned a range from Iiurnar~n eastward. 

Corolla yellow. Flowering in September. 
Grrrs~y plains anti slopes. below 2000 meters altitude, from Garhmal east 

to Yunnan ant1 Sinm. 
Gnrhwal : Diwal, Dulhie 4266a (DD) .  
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28. CENTRANTHERA R. Brown 

Razumovia, Spreng., F1. Hal. Tent .  Nov. Mant .  45, 1807. Genotype, R .  tranquebarica 
Spreng., of southern India, the only original species. Not  Razumovia Spreng., 
Allgem. Lit.-Zeit. Intell~genzbl. 136, 1805, of the Asteraceae. 

Centranthera R. Br., Prod. F1. Nov. Holl. 438, 1810. Genotype, C. hispida R. Br., of 
northern Australia, the only original species. 

A genus of 7 species of the Orient,al Region, one extending to northern 
Australia. 

1. Centranthera nepalensis D. Do11 
Cent.~anthera ne~alensis  Don, Prod. Fl.  Yep. 88, 1825. " Hab.  in Nepalia, Hamilton 

[in 1802-031. 
Digztalis stricta Roxb., F1. Ind. 3: 99, 1832. " Found in pasture ground over Bengal." 

Corolla purple. Flo~vering in September. 
Open ground, plains and lower mountain slopes, a t  altitudes below 1600 

nleters, northern India. 
hllrpur : Saidabad, Ganzmic. Iiangra : Dharmsala. Duthie 18660. Tehri : Ganges 

Valley between Dharassu and Dhomba, Duthze 1878 ( D D ) .  Almora: Almora, Strachey 
& Wznterbottonz (GH) .  

Both the descriptions, a s  well as  notcs on two of the collections just cited, 
give the corolla as  purple,'3 Rosburgh calling the tube " a deep purplish 
red " and the lobes " rose-colo~u.ed." This furnisl~es the most obvious dif- 
ference from Centmnthera cochinclzincnsis (Lour.) RIerr. ( C .  hispida R. 
Br . ) ,  with which i t  has long been placed, the two more fully contrasting: 
Corolla yellow, 17-20 nlm. long; both pairs of filaments villose-ciliate; seeds spirally 

ridged, not reticulate; bracts shorter than the calyces; stem 4-10 dm. tall. 
C.  cochinchinensis 

Corolla purple, 13-15 mm. long: filaments lcss hairy, the posterior pair glabrate, the  
anterior villose-ciliate; seeds evidently reticulate, not spirally marked; bracts (un- 
less occasionally t.he uppermost) longer than the calyces; stem 0.5-5 dm. tall. 

C. nepalensis 
29. LEPTORHABDOS Schrenk 

Lcpborhabdos Schrenk, ex Fisch. $ Mey., Enunl. Plant.  Nov. Schrenk. 1: 23, 1841. 
Genot.ypc, L .  w~icrccii!hn Schrenli. 

Dargeria Dccaime, in Jncq t~en~ont ,  Voy. dnns I'Inde? Bot. 115, 1844. Genotype, D. 
linijolin Decnisne. 

Species Icw, or perlinps only the follo\ving tha t  rangcs through arid cen- 
tral Asia from T ~ ~ r k c s t a i l  and Persia to Songaria and the Himalayas. 1 
had a t  first thought t ha t  thcrc werc a t  least thrce species in the western 
Himalayas, but now I inclinc to treat t,hcm all as forms of a single variable 
one. Thc genus is rcmarlznble in this family for the reduction of the seeds 
to only two or onc to cach ccll of thc cnpsule. 

1. Leptorhabdos parviflora (Bcntham) B c n t h a ~ n  
Gernrdin pnrvijlora Renth., in Wall., Numer. List Spcc. Iud. hius. n. 3888. 1830, ined. 

" I c n m ~ o n  R B."; Scroph. Indicne 45, 1835. " Hnh. in I i a m ~ o n .  Wallich." Descrip- 
tion rlrnrly of 1.11~ most ust~nl stnte, the Icnves being suhpinnatifid and the bracts 
vr ly smnll, althougl~ the calyx-lol>cs have never been observed to be really "very 
short"  (as t<lley were desrrihcd). 

23 Actually, Duthie terms the color " pink " and Gammie " rose-red." 



Leptorhabdos micraptlha Schrenk, 1. c. 24, 1841. "Lecta  in ripa fluvii Tentek, d .  10 
Junii m. [I840 Schrenk]." I n  the Academy's herbarium is A .  G. Schrcnk, no. 1064, 
colleoted in 1840 " ad  ripas fl. Gei ", bearing this name of Schrenk's, and also his 
1064B collected in 1843 " ad ripas fluvii Tentek ", but named I,. brevidens I?. Mey. 
Both are tall plants, the former with little-divided stem-leaves and very lax racemes, 
the latter with more divided leaves and denser racemes. Both seem t o  me variants 
of the same species, as might be expected from the later plant coming from the type 
locality assigned the earlier, and they seem in no way separable from the plant of 
the Himalayas. 

Dargeria linijolia Decaisne, 1. c. 116, t .  121, 1844. " In  laricetis altissimis supra PoyC e t  
Rici, a t  3,300 ad  3,500 metr." The map of the Himalayas in the atlas of the Voy- 
age shows that  these localities lie near the Sutlej River north of the main chain of 
the Himalaya Mountains, the former on the western bank just below the mouth of 
t,he Spiti River, the latter some distance to the southeast and so east of the river; 
they are placed in Kanaor (Kunawar), which seems about equivalent to  Bashahr. 
This is a form with less cut leaves, although the lower cauline blades seem t o  be 
always lobed; while not mentioned in the description, this feature is clearly shown 
on the accompanying drawing. Decaisne distinguished this species from Gerardia 
parvijlora Benth., which he renamed Daryerin pinnatifida, also by the bracts equal- 
ing or exceeding the flowers, and by the calyx-lobes being lanceolate rather than 
ovate; both are features that  show much fluctuation. Both species were in 1845 
transferred to Leplorhabdos by Walpers (Repert. Bot. Syst. 3 :  387-3881, as L .  lini- 
jolin (Decne.) and L. bsnthamiana, respectively. 

Leptorhabdos pnrvijlo~a (Benth.) Benth., in DC., Prod. Syst. Na t .  Regn. Veg. 10: 510. 
1846. From this, which he defined as  wit,h callline leaves pinnatisect., pedicels sub- 
equaling the ralyx, and calyx-lobes nearly equaling the tube, Bentham now distin- 
guished yet  another species, L. virgatn, by its pedicels shorter than the calyx and its 
calyx-lobes nearly equaling the tube. I t  seems to me that  both variations occur 
freely, and without taxonomic significance. While he knew only L .  parvijlora in 
t.he Himalayas, Bentharn gave L .  viryata a wider range: " I n  montibus Asiae cen- 
tralis, in Persine mont,. Elarnont (Aucher! n. 5065), in regno Cabulico (Griffith!), 
in jugo Himalayano (Edgeworth! donla Dnlhousir.!)." 

Corolla lavender, with bright yellow anthers. Flowering in August and 
September. 

Open sunny places, a t  altitudes of 1700 to 3300 meters, through the west- 
ern Himalayas east t o  Garhwal. 

Kurram: Khawis Khili, Harsukh 15427 ( D D )  ; Malana Bagh, Harsukl~. 15426 (DD) .  
Kohat : Mirkuheli, Drumniond ( D D ) .  Hazara : Changla Gali, Murree Hills, Stewart 
3950; -1l;apan : Bhimbal, Inayal 19975 ( D D )  ; Kanari, l n a ~ a t  22059 (DD). Rnwalpindi: 
Ghora Cali, rStewnrl 12534 (ANSP. G H )  : Murree. lSlcwnrt 15380 (NYBG).  Astor: 
Rat tu,  SLc,t~lnrl. 18936 (ANSP. NYBG). Kashmir: Chorwan (" Chorbam "), Koelz 9316 
(AKSP, USNA) ; mt.  behind Dal Lake, S l e w a ~ l  3298; G u r ~ z  to Chorwan, Steznnrl 19649; 
Pahlgam, S(ezcnr1 5724 ; Sonamarg, Stezonrt 6917, 9859 ( ANSP, G H ,  NYHG) . 12535 
(Cord). 21343 (USNH) ; Srinagar Waterworks, Slcrc~trrl 3359; Tanginarg, S/ctonrt 10551 ; 
Tilel Valley, Stcwnrl 18622 (ANSP, NYBG).  Baltistan: Skardo, Schlngint,wcit 795 
(GH) .  I,ah111: Jispa, K o ~ l z  955 (NYBG) ; Sumdo. Slcrc1nrt 140 (NYBG).  JCulu: Borsu. 
~Vnlh 415 (ANSP).  Spiti: Quling, Pin Valley. I c o ~ l z  7205 (IJSNH) ; Kiot,o, 1,adarse. 
Koelz 7049 (USNH);  Mane, Koelz 7216 (USNH).  Simla: Simla Hilly, D r i ~ m ~ n o n d  615 
(ANSP, D D ) .  Bmhahr: I,i, ICoelz 7284 (USNH) : Sangla, Pnrmnnnnd 906 (ANSP. 
NYBG, USNA);  Tnlina. Parrnnnnnd 846 (ANSP. GH. NYBG. IJSNH). Dehra Dun:  
Benog, Sl~lclnrl 16095 (ANSP, NYBG) ; I , ~ n d o l ~ r .  Slczcn1.1 14535 (ANSP, NYRG).  15219, 
15789 ( A M P ,  G H ,  NYBC;). Cahrwal: Penskesnr, Strrrchr!l & Jl'inlcrbottoin ( G H ) .  

30. SOPUBIA Buchanan-Hamilton 

Sopttbin Burh. Ham., ex D. Don, Prod. FI. Nepal. 98, 1825. Genotype, S. tr-ifida Bllch. 
Hnm., the only original species. 

A genus of more than 20 species, in tropical Africa and Asia. 



THE WESTERN HIMALAYAS 95 

1. Sopubia trifida Buchanan-Hamilton 
Sopubia trifida Buch. Ham. I.  c. 88, 1825. " Hab.  ad  Suembu Nepaliae superioris." 

Hantilton (in 1802-03) ." 
Gerardia scabra Wall., Numer. List Spec. Ind. Mrls. n. 3889, 1829, ined., " A Napalia 

1821. B. Kamaon R. B. C .  [illegible]"; rs Benth., Scropll. Indicae 49. 1835. 
" Hab. in Napalia e t  Kamaon, Wallich . . . ." Isotype, marked " Gerardia scabra 
3889 Wallich ", in  Herb. Academy of Natural Sciences of Philadelphia. 

Corolla " varying froin yellow to purple (Clarkc) ", accordiilg t o  J. U. 
Hooker (Fl.  Brit. Ind. 4: 302, 1884). The species was originally described 
as purple, but is recorded as yellow by R. R.  Stewart, nos. 16089 and 16726. 
Flowering in August and September. 

Grassland, below 2200 meters altitude, plains and lower inountain slopes 
froin Dehra Dun eastward; widespread through the Oriental Region. 

Simla: Siinla Hills, Druminond 627 (ANSP, D D ) .  Dehra Dun:  Benog, Stewart 
16089 (ANSP, NYBG) ; Chakrata, Jaunsar, Ganzn~ie ;  Jahberkhat,, Steuarl 16726 ( G H )  ; 
Mussooree, Royle,  Slezcrart 11422. Almora: Almo;~+, Stracltey R. IVinlcrbotlom ( G H ) .  
Icumaun: Takola, Inayat 24780 ( D D ) ;  "Kumaon , Tl'allzch 3889 ( A M P ,  CHI. 

31. BUCHNERA Linnaeus 

Buchttera L., Spec. Plant. 630, 1753; Gen. Plant.  ed. V, 278. 1754. Genotype, B .  n?neri- 
cnna L.,  of eastrrn North America see Proc. Acad. Xat .  Sci. Phila. 82: 25, 1930. 

A genus of about 100 spccies, nearly wholly tropical and chiefly in the 
Old \TTorld. 

1. Buchnera hispida Buchanan-Hamilto11 
Buchnera hispida Buch. Ham., r x  Don, Prod. PI. Nepal. 91, 1825 " Hall. ad Narainhetty 

[prope Kathmandu] Nepalensium. Hnn~il ton [in 1802-031." 

Corolla " rose." Flowering froin Scptembrr to November. 
Open grassland, a t  altitudes of 1500 to 1900 meters, along the lower 

slopes of the Hiinnlaya Rlountnins, a t  least froin Chainba to  Nepal. 
Chamba: Dharmsala, Gantlnic 18662. Icangra: Arsu, I-Crllu, Koelz 7495. I iumaun:  

Duthie. - : Rovle, Il'alllclt 3875. 

32. STRIGA Lourciro 
Strign T,ollr., F1. Cochinrh. 22. 1790. Genotype, S l u t ( ~ ~  Lour.. the only original speries. 

The generic, name nlludes to tllr slrigose habit, the Lntin word meaning " th in  ", 
" lnnk ", or " weak ". 
A genus of some 50 species, in tropical Africa and Asia. 
This summary is provisional, since the material a t  hand is slight and 

the genus needs much field-st'udy. Differenccs in development of upper lip 
of corolla and of flower-color inay prove of considerable taxonomic value. 

A. CnIyx 10-15 ribbed; corollx yellow, purple, or white; inflorescence of scattered 
flowers 

B. Pubescence of ascending hairs, the linenr-lnnrcolate leaves densely covered by  
the w ~ d e  scabrorls tubercular bases of the hairs; calyx-lobes Irtnceolate, clearly 
tricostatr from bnse; c o r o l l ~  pr~rple or  whit^, its tube externally pubescent. 

1. S. asiatica 
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BB. Pubescence of spreading hairs, the linear leaves only slightly, if a t  all, tuber- 
culatescabrous, since the hairs are mostly slender to  base; calyx-lobes fili- 
form, not evidently tricostate. 

C.  Corolla white, the tube externally pubescent; stems much branched. 
2. S. euphrasioides 

CC. Corolla yellow, the tube externally glabrous or merely puberulent; stems 
.................................. simple or little branched. .3. S. lutea 

AA. Calyx 5-ribbed; corolla white, pr~rplish, or bluish; inflorescence often much denser. 
..... B. Leaves linear; bracts exceeding calyces; plant scabrous.. .4. S. densiflora 

BB. Lcnves subulate (scale-like) ; bracts hardly equaling calyces; plant slightly 
................... hiri1.y (with slender hairs) or glabrate.. .5. S. gesnerioides 

1. Striga asiatica (Linnaeus)  Kuntze 
Buchncra asiatica L.. Spec. Plant. 630, 1753. "Habi ta t  in Zeylona, China." T h a t  the 

material under this name in Linnaeus' Herbarium included several species is told 
ris by  Bentham, who in 1846 (in DC., Prod. Syst. Nat .  Regn. Veg. 10: 502-3) cited 
it  "ex parte"  under Strign densi/lora, S. thunbergii, S. hirsuta, and S. euphra- 
sioides.2' However, all of this material may not have been a t  hand for framing 
the special description of 1753; while, although i t  could perhaps pertain t o  more 
than a single element, I think that  the description of the stem as obtusely tetrano- 
nous, of the leaves as linear-lanceolate and scabrous, and of the corolla-limb as  pur- 
ple. best denotes the species now considered, the plant that  Bentham called S. 
euph rasioides. 

Striga asintica (L.) Kuntze, Rev. Gen. 1 :  466, 1891. 

Corolla white. Flowering in September. 
Grassy stream banks below 1300 meters alt,itude, plains and lower moun- 

tain-slopes, from Dehra Dun eastward; widespread through the Oriental 
Region. 

Dehra Drin: Dehrn Dun, Stewart 15746 (ANSP, NYBG), 16160 (GH, USNH).  
Krimaun: Tejarn, Strcichey & IVinterbottorn 1 (GH).  

2. Striga cuphrasioides (Vahl)  Bent ham 
Buchnera ri~phmxioides Vahl, Syrnh. Bot. 3 :  81, 1794. "Habitat  in India orientali 

[PeLer Forsknll." Contrasted with B. naintica L.  by having shorter leaves which 
nre srnhrous hy rrason of hairs rather than scales, the latter each with a central 
short hair. This character is cxartly that on which I would distinguish the two 
speriey. Also tlistingliisherl by t,he corolla being villose-cinerascent and the branch- 
ing heina opposite and abundant, features that I also sustnin. 

S1r;gn r l~phrns io id~s  (Vnhl) Brnth., in Compan. Bot,. Mag. 1 :  364, 1836 [" 1835 "I. 

Cnrolla white. 
Lowlnnd India, in our t,erritorp collected only in grain fields a t  Rawal- 

pindi (S t eu~nr t  16211) (ANSP. Gord, G H ,  NYBG). Seen also from the 
h'ilgiris District of Madras in sol.~thern India, where collected by J. S. Gamble 
in 1884, his no. 14403 (DD) . 

3. Striga lutea Loureiro 
Sbn'qn l ~ r l r n  Lorir., FI. Corhinrh. 22. 1790. " Habitat incl~lta in mtburbiis Cantoniensi- 

b i ~ ~ . "  Type, said by Merrill (in Tmns. Amer. Philos. 8or. 11. 24, pt. 11: 353. 1935) 
to he preserv~c-1 in Paris. hilt ~~nfortunntely it  was not redescribed hy him. Merrlll 
also states that the plant is "common in open grafisy places near Canton." I am 
now applying the name t.o the wirlely distributed yellow-flowered species, the corol- 
Ins of which nre externally glabrous or merely puberulent. However, this has short 
.sptrading hnirs over all vegetative parts, wherens Loureiro mention8 hairiness only 
on the cnlvx-lobes, and he described the leaves n s  glabrous. 

2' In Cornr~nn. Bot. Mag. 1:  364. 183.5, Bentham aays: "I find from his herbarium 
that [I,innaet~sl applied that name [Buchnern oaicaticnl to all the Slrigoe he was ac- 
o u n i n t ~ d  with." 
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Buchnera angustifolia Don, Prod. F1. Nepal. 91, 1825. " Hab. in Nepalia, Wallich." 
Color of corolla not stated, but simple stem, linear leaves, linear-subulate calys- 
lobes, and smooth corolla would denote the specles now considered. 

B u c h n e ~ a  hirsuta Wall., Numer. List Spec. Ind. Mus. n. 3869, 1830, ined. Name credited 
to " Hb. Madry: ex Benth., Scroph. Iffdicae 41, 1835. " Hab. in Peninsula, W G h t ,  
Bengala, Walllch, Saharanpur, Royle .  Described as very scabrous-hirsute, with 
elongate-linear leaves, 10-15 striate,calyces, and glabrous yellow corollas, a correla- 
tion denoting the species now cons~dered. 

S t ~ i g a  g lab~a la  Benth., in Compan. Bot. Mag. 1 :  364, 1836 [" 1835 "I. " East India. 
Nepal, and mountains of Ava, Wallich." Description of elongate-linear leaves and 
glabrous corollas would denote the species now considered. 

Corolla yellow. Flowering in late August and Septembcr. 
Open grassland, belo~v 1400 lneters alt,itude, plains and low mountain- 

slopes, from Dehra D u n  eastward; widespread through the Oriental Region. 
Simla: Simla Hills, Druntmond 806 (DD), 807 (DD),  808 (ANSP, DD),  809 

(ANSP, DD).  Dehra Dun: Deosari beyond Mussoorie, Stewart 11303; Dhobi Ghat, 
east of Landour, Stewart 14443 (ANSP, NYBG). Iilieri: Saratophata, Duthze 22419. 

4. Striga densiflora (Bcntham) Bentham 
B1ichncra densijlora Benth., Srroph. Indicae 41, 1835. " Hab. in Peninsula, Heyne ,  &c. 

in India septentrionali, Roylc." 
Striga dcnsi j lo~n (Benth.) Benth., in Compan. Bot. Mag. 1:  363, 1836 [" 1835 "I. 

ilccording to J. D. I-Iooker (Fl .  Brit. Ind. 4: 299, 1884) this was collect~ed 
by Dr .  Royle a t  Saharanpur [" Saharumpore " I ,  on the upper Gangetic 
Plain, n-hence it occurs southn~nrd across India. 

5. Striga gesnerioides (Willdenow) Vatke 

Buchitcra qcs~icrioidcs Willd.. cur L., Spec. Plant. ed. IV, 3 :  338, 1800. "Habitat in 
Intlia oricninli 11rol:e Pondepillj." 

B1tc1rno.n I~~drnbnclc~ts is  Rot 11. Nov. Plant. Spec. 292, 1821. " Circa Hydrabad, urbem 
~,l'o\.incine Golcondne, in India orientali detexit . . . . Benj .  Heyne." 

Orol)tr~irl~e iildicn Sprcng.. cur L., Syst. Veg. ed. XVI, 2:  817, 1825. " Ind. or. (Biichnera 
I~?/drnbndcnsis Rot h.)  ." 

Blcrhnc~rn orobn~rcltoir/rs I<. Br.. Append. Salt. Voyn~e  Al,yssin., LSXIV, 1814, nomen 
I ~ I I ~ I I I I I :  tXx LCn(II, in Iilora 2 :  387, tab. 2, 1832. " I-Inbilat in Senegambia (Kohaut)." 

,Sliiqn oro1)trnchoidcs ( R .  Br.) Bent.li., in Compan. Hot. Rlng. 1 : 361, t. 19, 1836 [" 1835 "1. 
Tlie iinlnc that has bccn gcnel.ally ~lsed. 

Sli,iqn qc.s~ler.iuitlcs (\Villd.) Vnllw. ex Engl. in Abliandl. Pre~lss. Aknd. Wissensch. 28, 
1594. 

Acco~.rling to Bcntham this specics was gatshered by D r .  Royle a t  Saha- 
ranlmr, 1 ~ 1 1  IIoolicr c i t , c~  the spccimen to Sul~~insudhara.  Presuinablv this 
is t.he collection tha t  is in t,lie Aeadcmy's Hcrbnrium, where i t  is labeled 
" For~t of Ziimnlnyas (Dr .  Royle) ." The spccies is widespread in tropical 
Africa and Asia,  through the Et.11iopian and Oriental Regions. 

r i b  1 EUPHRASIEAE 
Tribe mostly of the North Tempcrnte Zonc (Palaearctic and Nearctic), 

but oec~~rr ing  a t  Ilighbr mountain elevations through the tropics of both 
liemisl~licrcs (Ncotropical nn(l OricntaI) , and rcacliing the South Te~npernte 
Zonr in Sol~ttl jlnicrica nnd Sen .  Zcrtland. 



-1. Corolla sniall (5-10 nini. long), the upper lip of the corolla arched, the margins 
not approaching anteriorly so that  the awned anthers are covered above rather 
than enclosed; capsule 2-6 mm. long, symmetrical, hirsute distally; seeds with fine 
white longitudinal ridges; letlf-blades dentate or dentate-lobed; plants annual. 

B. Anthers yellow, glabrous, distinct, all with both cells equally short-awned; 
corolla rose-purple, unlined, the lower slightly shorter than the upper lip; 
leaf-blades lanceolate, closely dentate; plants softly pubescent throughout. 

33. Odontites 
BB. Anthers violet-gray, hirsute-ciliate with white hairs a t  base, cohering, the awn 

of one cell of one pair 3 to 4 t.imes the length of the others; corolla white 
or violet-tinged, with darker violet lines, the lower longer than the upper 
lip; leaf-blades ovate, dentate-lobed, the  teeth rounded to attenuate; plant 
finely pubescent to  glabrol~s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .34. Er~phrasia 

AA. Corolla usually larger (7-40 mru. long), yellow, red, purple, or white, the upper 
lip of the corolla with margins closing anteriorly around the anthers until they are 
forced apurt by the insect-visitants; capsule 7-25 mm. long, from symmetrical with 
both cells dehiscing t o  usually ensiform and dehiscing only on posterior side; 
seeds smooth; len\.es usually pinnatifid or bipinnatifid, rarely crenate-toothed; 
plants perennial, or rarely annual.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .35. Pedicr~laris 

33. ODONTITES [Rivinius] Zinn 

Odontiles Zinn, Catnl. Plant. Horti Gijtting. 289, 1757. Genotype, Eupltrasia orlon1it.c~ 
L., of Europe. 

Over 20 Palaearctic species, most n'umerous in Europe, but a few east- 
ward to  central Asia. 

1. Odontites himalayica spec. nov. Plate 1 1 ,  A. 

Stem 2-5 dm. tall, branched, canescent-pubescent with reflexed hairs. 
Leaves linear-lanceolate, crenatc-dentate, obtuse, slightly rounded to sessile 
bases, canescent-pubescent with ascending hairs, the main cauline leaves 
1.5-2.5 cm. long, 3-5 inm. wide. Bracts lanceolate, obscurely dentate to en- 
tire, canescent, about equaling the ~ubtended flowers. Pedicels becoming 5 
mm. long, grayish-pubescent, with ascentling or ascending-spreading hairs, 
the lobes ovate, ohtuse, 2-2.5 mnl. long. Corolla 7-8 mn1. long, " rosc- 
purple ": tube and throat about equaling calyx; upper lip slightly tlecurved, 
yomewhat hooded, finely villulose on back, and ciliately so distally; lower lip 
slightly shorter, rleflexcd, finely villulose, especially distally and even on 
upper surface. Anthers exserted beneath upper lip of corolla, yellow, 1.2 
mnl. long, glabrous except for minute hairiness a t  apex of filament or a t  cnd 
of orifice nest the short white awn. Stvle 5 mm. long. Capsule 5-6 mln. 
long. narrowly elliproid, truncate-rounrlerl. Seeds 1.5-1.7 mm. long, pale, 
striate. 

Caulis 2-5 dm. altus ramosus canescens; folia lineari-lanceolata crenato- 
dentata obtusa besi rotundata canescentin 1.5-2.5 cm. longa; brarteae lan- 
ceolatae fere integrae integerrimaeve; pedicelli 1-2 mm. longi; calyx 5 mm. 
longus pubescena. lobis ovatis ohtusis 2-2.5 mm. longis; corolla 7-8 mm. 
longa, villulosa purpurascena, labio anteriore quam galeam parum cucul- 
latam paulum breviore; antherae flavae; stylus 5 mm. longus; capsula 5-6 
mm. longa, anguete ellipsoi~lea, truncato-rotundata; semina 1.5 mm. longa, 
etriatrt. 
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Type, damp soil, 2350 meters altitude, Skardu, Baltistan, collected in 
flower and young fruit August 5, 1940, by Ralph R.  Stewart, no. 20401; in 
Herb. Academy of Natural Sciences of Philadelphia. 

Road-ditches, a t  altitudes of 2000 to 2500 meters, in the western Hima- 
layas in Baltistan. Flowering in August. 

Bnltistan: Shigar to Skardo, Schlagi~-~tweit, Stelna~t 20507 (ASSP, NYBG) ; Skardu, 
Koelz 9606 (ASSP, USNA), Steulnrt 20401 (ANSP, DD, Gord, GH, SYBG, USNH). 

Nearest to Odontites brcviflol-a Regel, the only other species described 
from central Asia (fronl the Painirs to Songaria ant1 I iansu),  wllich differs 
however in inore dentate leaves, longer bracts, longer calyces (7 min. long), 
longer corollas (9-10 inm. long) that  are merely puberulent externally and 
glabrate within lips, and a less densely and closely pubescent growth. Both 
have dull purple corollas, against which the yellow anthers must contrast 
sharply. 

34. EUPHRASIA [Bauhin] Linnaeus 
Euphrasia I,., Spec. Plant. 604, 1753; Gen. Plant. ed. V, 263, 1754. Genotype, E. oj-  

ficinalis L., of Europe, the historic species and that which best fits the generic 
diagnosis. 

A genus of possibly 200 species, lnostly Palaearctic and inost numerous 
in western Eurasia; also in northern North America, and across the inoun- 
tains of the East Indies to New Zealand and southern South America. 

The Holarctic species of this genus are closely alike in habit, leaves, 
corollas, anthers, capsules, and seeds, but there is a remarkable develop- 
ment of local races distinguishable by relatively slight differences in leaves, 
bracts, indumentum, and corolla-color. These are so numerous and diffi- 
cult to distinguish, as to lead certain European botanists to become special 
students of Euphrasia. In 1939 I was so fortunate as to have a visit from 
Dr.  Eric Callcn, of the Edinburgh Botanic Garden, whose stay, however, 
was very brief due to the outbreak of hostilities just after his arrival in this 
country. He carried home with him various duplicates of Dr.  Steu~art's 
Himalayan collcctions, and has subsequently given nlc the benefit of his 
identifications. 

Had Dr.  Callen been able to continue his studies here, with the ample 
series of specinlens a t  hand, I ain confident that  we should have reached 
fuller agreemrnt to the great benefit of this report. Since his visit my re- 
study of the Himalayan specimens has led me to a fundamentally different 
outlook on tllc gcnus from that  \vhich was seemingly his. He assumed that 
the spccies were relatively fcw and wide-ranging through the IIimalayas, 
and that there was consitlcrable hybridism. My decision is that  the spccies 
are sllrprisingly numerous, and each confined to its peculiar section of the 
Iiimnlayan highlrtnd. Also, in t,his as in othcr genera studied, t11el.e are 
tliffcrcnt species, cven at alpinc levels, in the arid western and the lnoiSt 



eastern Himalayas. consequently I present the following series of local 
species, each pertaining to its slight portion of the alpine Himalayas, con- 
scious of the fact that there must remain, yet undetected, many more such 
local units. Only for Kashmir may the record really approach complet,e- 
ness. 

KEY TO SPECIES 
A. Herbage distally with glandless hairs, but also sometimes with interspersed glan- 

dular ones. 
B. Brncki with lateral lobes rounded to barely acute, the mid-lobe broadly 

rounded (in E. plat2/phylla upper bracts somewhat acute-lobed) ; leaves with 
broadly rounded lobes; stem simple or with a few erect-ascending branches. 

C .  Leaves longer than wide, oblong or elliptic, fmely pubescent to  puberu- 
lent; corolla violet (with dark lines), from base of tube t o  tip of upper 
lip 5-7 mm. long; stem normally less than 1 dm. tall.. .. .l. E. pcrucifolia 

CC. Leaves as wide as  or wider than long, rotund-ovate, pubescent; corolla 
white. with dark violet lines, from base of tube t o  tip of upper lip 6-8 
mm. long; stem mostly 1-1.5 dm. tall.. .............. .2. E. platyphylla 

BB. Bracts with lateral lobes acuminate to  attenuate or aristate, the mid-lobe 
acute (or lower bracts with lobes obtuse to  acute in E ,  microcarpa). 

C. Corolla dorsally 8-9 mm. long, its lower lip 5 mm. long; leaf-blades 
ovate, the largest 6 1 1  mm. long and about as  wide; stem 1-2 dm. tall, 
simple 01. laxly branched.. ............................. .3. E. jaeschkei 

CC. Corolln dorsally 5-7(-8) mm. long, its lower lip less than 5 mm. long; 
leaf-blades smaller. 

D. Capsule 3.5-6 mm. long; lateral lobes of bracts acuminate t o  aris- 
tulate;  stem finely pubescent. 

E. Bracts with evident spreading hairs (pubescent), with 2 to  6 
pairs of lobules. 

F. Leaves and hracts spreading; stems slender, laxly ascend- 
ing, 2-5 dm. tall, loosely branched.. . . . . . . . . .  .4. E. incisa 

FF. Leaves and bracts ascending, a t  least in drying; stems 
erect, lem thnn 3 dm. tall. 

G.  Stems 1-3 dm. tall, stiff, usually branched (branches 
~tifRv ascending to erect) ; bracts with 4-6 pairs of 
lobules; flowers elightly or not sccund. 
11. Lower much exceed in^ upper corolla-lip; cor- 

olla dor~al ly 6-8 mm. l o n ~ ;  bracts wit.h 5 to  6 
pairs of lobl~les; leaves slight,ly paler beneath ; 
stems branrhed through much of length. 

5. E. schlaninttueitii 
HH. Lower slightly exceeding upper corolla-lip; 

corolla dorsally 5-6 mm. long. 
I. Brncts with 4 to  5 pairs of lobules; leaves 

semi-glancescent beneath ; st,ems simple or 
only branched helow.. . .6. E. kiri-ramenais 

11. Bmrtcr with 3 (t,o 4) pairs of lobules; 
leaves sliphtlv paler henrat,h; stterns with 
many elonpnted slender branches. 

7. E. mziltiflora 
GG. Stems lcsq than 1 dm. tall. alender, simple or slightly 

branched below: hrnct,r with 2 to  4 pairs of loh~llea; 
flowem atronuly secund.. ......... .8. E. secr~ndiflora 

El?. Bract9 p~lhen~len t  to  plahrnte. with 3 to 4 nAirs of lobules. 
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F. Hood of galea externally finely pubescent; corolla dor- 
sally 4-5 mm, long; bracts becoming 4-6 mm. long, with 
cuspidate teeth; stems slender, mostly much branched. 

9. E.  h a  
FF. Hood of galea externally glabrous or nearly so; corolla 

dorsally 6-7 mm. long; bracts becoming 6-9 mm. long, 
with acute t o  acuminate teeth;  stems relatively stout, 
ai~nple or solnewhat branched. 

G. Corolla purple-violet, darker-lined, with the lobes of 
the lower lip rounded t.o erose; bracts and calyx dis- 
tally glandular-puberulent ; stem simple, or slightly 

. . . . . . . . . . . . . . .  branched below. . lo .  E. kashmirianu 
GG. Corolla white, the lobes not or only faintly lined, 

the lower notched a t  apex; bracts ant1 calyx dis- 
t:111y pubescent mit,h glandlesj hairs (or slightly 
puberulent with sessile glands on sides below apex) ; 

..... . . . . . . . . .  etem somewhat branched. . 1 1 .  E. alba 
DD. Capsule 2-2.5 nlm. long; lateral lobes of bracts obtuse t o  acute, in 

only the uppermost bracts acuminate; stem becoming glabrate. 
12. E. microcarpa 

AA. Herbage distally puberulent wit,h gland-tipped hairs, or nearly t o  quite glabrous. 
B. Corolla, dorsally 8-10 mm. long, upper much exceeded by  lower lip, both lips 

violet, with dark violet lines; bracts varying from glandular-puberulent to  
glabrous, the lateral lobes acute t o  acuminate-attenuate; leaves (except lower 
cauline) persisting until anthesis, so plant relatilrely leafy.. . . . .  . l 3 .  E. joliosa 

BB. Corolla dorsally 6-8 mm. long, upper somewhat exceeded by lower lip; bracts 
glandular-puberulent, often st.rongly so;  leaves and lower bracts usually fallen 
by ant,hesis. 

C. Bracts 4-5 mm. long, with 5 to  7 pairs of obtuse t o  acutish lobules; stem 
1-4 dm. tall, erect, simple or branched.. . . . . . . . . . . . . . .  .14. E. himnlauicn 

CC. Bracts usually longer, with 4 t o  5 pairs of acute t o  attenuate-aristulate 
lobules; stems lower (only in E. fiabellnta reaching 3 dm. long, bu t  then 
lax or decumbent). 

D.  Stems normally bushy-branched, the branches ascending-spreading ; 
bracts not wider than long. 

E. Inflorescence rrlatively lax, the lower or most of the flowers 
separated by internodes longer than the associated bracts; 
corolla violet, lined with darker color; plant usually much 
branched. 

F. Lateral lobes of bracts 3 pairs (or wit,h a forvth imperfect 
pair), t.he teeth acute or some acuminate; plant 1 dm. 
t,nll. t.he inflorescencr of s close cll~ster of flowers, the 
fr l~i t~s by s~~hsequent  development. of internodes (15-25 
mm. long) becoming rem0t.e; corolla pale.. . . l5 .  E. remotn 

FF. Lateral lobes of b r ~ c t s  4 t.o 5 pairs, t.he teet,h at,tenl~ate to  
nristr~late-tipped: plant 1.5-2.5 dm. tall. the inflorescence 
evenly rlongat,ed. t.he f r ~ ~ i t s  brcomine: separated by inter- 
nodes not over 15. r ~ a ~ a l l y  sb011t 10 mm. lone; corolla 
bright violet. . . . . . . . . . . . . . . . . . . . . . . . . . .  .16. E. aristqllata 

EE. Inflorrscencr drnsr ,  l.hc flowrrs clo.wljr placed, even the lowrst 
with bracts that overlal~ t,hc haws of the next enstling; corolla 
whii:e, the palea. only faint.lv lined anteriorly with violet; plant, 
1-1.5 dm. tall, the branches stiff and more ascendinn. 

17. E. densiflora 
DD. S l r r n ~  simplr, or slight,ljr branched near base and t,he branches 

mostly long and ascending-erect,; bracts wider than long. 
18. E. flnbellnln 
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1. Euphrasia paucifolia Wettstein 
Euphrasin po~rcijolia Wettst., Monog. Euphrasia 198, tab. 12, fig. 4, 1896. " Exsiccaten: 

Schlapintiucit Herb. from India and High Asia No. 5939 und 8939.. . .; Nr. 8647. . ." 
Alllong these specimens the first mentioned, 5939, may be taken as type; an isotype 
in the Academy's Herbarium bears locality: " Thale La to Bagmaharal (northeast 
of Sknrdo and Shigar)." This seems to fit the original description well, showing 
both several simple and one branched plant, both glandless and obscurely glandifer- 
ous bracts, etc. Wettstein considered this species to be normally glandiferous, but 
" lnore rarely with lit,tle glands nearly none "; it  seems to me to be prevalently 
glandless, though a t  times with obscure interspersed gland-bearing hairs. The leaves 
are slwavs small, but in dwarf plants are closer on the stems. 

Open alpine slopes, a t  altitudes of 3000 to 4000 meters, ranges of the 
wcstern Himalayas fro111 Kashmir and Astor t o  Spiti. Flowering in late 
July and August. 

Kashmir: Sorus above Pahlgam, Stewart 8049 (Gord); Tulion above Pahlgam, 
Stctonrt 8163; Sonarnarg, Slewart 6621, 9766, 9870a (ANSP, Gord, NYBG). Astor: Bur- 
zil Pass (northwest slope), Stewart 19059, 19930 (NYBG) . Baltistan: Deosai, Stewart 
20024 (Cord, CH,  NYBG), 20095 (ANSP, Gord, NYBG, USNH); Thalle La, Schlapint- 
tocit 5939, flcu~nrt 20656 (ANSP, Cord, GH, NYBG, USNH). Zaskar : Seni, Koelz 5769 
(USXH). Spiti: Losar, Koelz 6941 (USNH). 

2. Euphrasia platyphylla spec. nov. Plate 11,  B. 

Stems erect, (0.5-) 1-1.5 dm. tall, simple or somewhat branched 
(branches short, ascending), finely villose with reflexed white hairs, foliose, 
but the lowel. leaves somewhat deciduous. Leaf-blades rotund-ovate. 
larger 5-9 mm. long, 6-10 mni. wicle, rounded a t  apex, with 4 to  5 pairs of 
rounded lobules; blades ciliate on the margins, and pubescent on both sur- 
faces, or the hairs only on the veins beneath, the lower rounded or cordate 
to petioles about 1 mm. long. Bracts slight.1~ shorter and wider, hirsutulous 
'nftsn with some hairs obscurely gland-tipped), the lobules of the lrtwer 
bracts rounded, of the upper acute (or of all bracts and even of the upper- 
most leaves sometimes acute).  Pedicels very short. Calyx 4-5 mm. long, 
pubescent with fine hairs, many of which are obscurely gland-tipped, the 
lobes lanceolate-attenuate, the tips darkened ancl aristulate. Corolla dor- 
snllv 6-8 mm. long: upper lip 3-3.5 mm. long, finely pubescent externally, 
its free lobes short,, porrect; lower lip 5-6 mm, long, deflexed-spreading, the 
lobes erose to strongly notchcd; corolla white, lined especially laterally with 
dark violet, the throat yellow. Anthers dark brown, with white villous 
hairs nearly equaling the shorter awns, which are 3 to 4 times exceeded by 
the longer awn. Capsule 4 mm. long, 2 mm. wide, truncatc or nearly so, 
distally finely ciliate. 

Cnulis ercctus, simplex aut  breviramosus, villosulus, 1-1.5 dm. altus; folia 
rotundo-ovata, pubewentia, lohulis rotundatis, 5-9 mm. longn, 6-10 mm. 
latn: brncteae pilis part,im glanduliferis hirsutulae, inferiores lohulia rotlln- 
clatae, auperiores lobuli~ acutae; calyx 4-5 mm. longus, pilis partim glanrluli- 
feris pube~cena, lobis lanceolato-attcnuatis; corolla 6-8 mw. longa, alba, 
lineata, labio silperiore minutc pubeacmte, labio inferiore lohis erosis nut 
e~narginatis; capaula 4 mm. longa. 

Type, grassy alpine land, 3350 meters altitude, Trunkal,  Gangabal Lakes, 
Kashmir, collected in flower August 9, 1939, by Ralph R .  and Isabelle D. 
Stewart, no. 18175; in Herb. Ararlemy of Natural Sciences of Philadelphia. 
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Alpine grassy slopes, near streams, a t  altitudes of 3000 t o  4000 meters, 
Kashmir and Lahul. Flowering in August. (Plants  variable, a s  indicated 
by symbols a s  follows: * low and relatively hairy;  ++" tall  and more 
branched; *** bracts, especially the upper, more obviously acute.) 

Kashmir: * t o  Gadsar, Stewart 18323a (GH) ; * Sat Sar, Stewart 18279 (ANSP. 
Gord) ; ** Sonamarg, Stewart 9378 (NYBG), 9878a (ANSP, Gord, NYBG) ; Trunkal, 
Stewart 18175 (ANSP, DD, Gord, GH, NYBG, USNH) ; *** Tul~on  above Pnhlgam, 
Slcwart 8182. Lahul: *** Bailing Nullah, Koclz 1270 (NYBG). 

3. Euphrasia jaeschkei Wettstein 
Euphrasia jaeschkei Wettst., Monog. Euphrasia 80, tab. 11, fig. 5, 1596. Of the four 

collections cited by Wettstein, two mere made by Jaeschke, both in Lahul, and one 
of t h e ~ n  should be counted the type. Until the material actually seen by Wettstein 
can be checked, preference may be given to the first mentioned, which came from 
Icailing and which makes I(oc1.z 5166, also from near Icyelang, a topotype. I t  well 
fits the description, the bracts and calyx showing obscurely gland-tipped as well as 
glandless hairs. 

Open alpine slopes, a t  altitudes of 3000 to  3300 meters, upper Chenab 
Valley in Chamba and Lahul, northwestward to  Kashmir. Flowering in 
July and August. 

Kashmir: to Gadsar, Stewart 18323 (ANSP, Gord, GH, NYBG). Chamba: Sach 
Valley, Harsz~kh (DD). Lahul : Gundla, Kyelang, Koelz 5166 (USNH) ; Pukar, Koelz 
9985; Sisu, Roelz 8371, N n t h  309 (ANSP, Gord, GH, NYBG). 

4. Euphrasia incisa spec. nov. , Plate 12, B. 

Steir~s erect, lax, (1.5-) 2-5 dm. tall, mostly branched (branches long, 
ascending), finely villose with recurved white hairs, foliose, but the lower 
leaves deciduous. Leaf-blades (most,ly fallen before anthesis) ovate-ob- 
long, the larger 8-12 mm. long, 5-7 m ~ n .  wide, obtusely rounded, with 3 t o  4 
pairs of acutish lobules; blades finely pubescent on both surfaces, not glan- 
dular, the lower cuneate to ill-defined petioles about 1 min. long. Bracts 
shorter and wider, finely pubescent, not glandular, acute t o  acuininate, the 
lobules (3 to  4 pairs) attenuate, the bracts often cut nearly 4 to  midrib and 
the teeth sometimes slightly callose. Pedicels 1 mm. long. Calyx 5.5 mm. 
long, finely pubescent with ascending glandless hairs, the lobes lanceolate- 
attenuate. Corolla dorsally 6-7 mm. long; upper lip 3-3.5 mm. long, finely 
pubescent externally, its free lobes short, porrect; lower lip 4-5 mm. long, de- 
flexed-spreading, the lobes erose to strongly notched; corolla white, lined 
especially laterally with dark violet, the throat yellow. Anthers dark 
brown, with white villose hairs nearly equaling the shorter awns, which are 
3 to 4 times exceeded by the longer awn. Capsule 4.5-5 mm. long, 2-2.5 
mm. \vide, truncate or nearly so, finely and rather sparsely pubescent. 
Seeds 1.2 mm. long, brown, with white thin low wings. 

Caulis erectus laxus ramosus tenuiter villosus 2-5 dm. altus; folia ovato- 
oblonga tenuiter pnbescentia, lobulis acutiusculis, 8-12 mm. longa, 5-7 min. 
lata; hracteae tenuitcr puhesccntes ncutae nut acuminatae inter lobulos in- 
cisae; calyx 5.5 mm. longus, pubescens, lobis lanceolato-attenuatis; corolla 
6-7 mm. longa, alba, lineata, labio superiore minute pubescente, labio in- 
fcriore lohis erosis au t  emarginatis; c ~ p s u l a  4.5-5 mm. longa; semina 1.2 
nrm. longn. 



Type, among plants on edge of irrigation ditches, a t  2550 to 2600 meters 
altitude, Godai, Gilgit Road, Astor, collected in flower and fruit August 24, 
1939, by Ralph R .  and Isabelle D. Stewart, no. 18934; in Herb. Academy of 
Natural Sciences of Philadelphia. 

I n  herbage along streams, a t  altitudes of 2500 to 2900 meters, in the 
Western Himalayas, a s  yet  known only from Astor. 

Astor: Godai, Stewart 18934 (ANSP, Gord, G H ,  NYBG), 19143 (ANSP, Gord, G H ,  
NYBG). 

5. Euphrasia schlagintweitii We t tstein 
Euphrasia schlagintweitii Wettst., Monog. Euphrasia 181, tab. 4, fig. 296-300, 1896. Six 

numbers of Schlaginlweit cited, of which I have seen only no. 13133, from some lo- 
c a l ~ t y  between Simla and liashmir, the label stating that  the memoranda of actual 
localities were lost;  this specimen, mostly in fruit, 1s in the Academy's Herbarium. 
A better specimen in the Gray Herbar~um,  Schlag~ntweit 2957, although not origi- 
nally cited, seems wholly the same and is in better condition; i t  came from Kisht- 
var, from the section where the Schlagintweits gathered one of the cited specimens. 
Both the collections seen match well Wettstrin's description and illustration. 

E ~ c p h r s i a  selulosa Pugsley, in Journ. Bot. 74: 279, 1936. " Exsicc. J. H. Barbour, Gul- 
marg ,!' Gulmaig 'I. Cashmere (10,000' alt.), Aug. 1922 . . . . (Type in Herb. Mus. 
Brit.) Description mostly matched by Stewart 10519 from Gulmarg. an opinion 
confirmed by Eric Callen, Stewart's collection becoming a topotype. This species 
was narnetl for the leaf-indurnentum of setulose glandless and gland-hearing hairs, 
prerisely as described and illustratrd by Wettstein for E. schlagintweitii. But PLIES- 
ley s w m s  t o  have seen dwarfed plants, these showing an unnaturally low'habit for 
thls speries and having bracts with only 3 to  4 (instead of 5 t o  6) pairs of lobules; 
surh plants are also present in Stewart's recent collections along with larger normal 
individuals. 

Alpine grassland, a t  altitudes of 3000 to 3700 meters, through the west- 
ern Himalayas from Hazara to Garhwal. Flowering from late July to Sep- 
tember. 

Hnzarn: Deoli, Innyat ( D D ) .  Kashmir: M t .  Apharwat, Stewart 8864 (Gord. 
XYBG) : Gulrnaru. Stevoart 10418. 10519: Pahlaam. Stewart 8434 (ANSP. NYBG). Ud- 
hamprrr:' ~ i s h t v a ; .  Schlaginlweit 2957 (GH) .  - ~ u l u :  Jammu Tatch,   nth 442 (ANSP. 
Gord, CH, KYBC).  Simla: Simla Hills, Dnrw~mond 618 (DD) .  Garhwnl: Radrinath, 
Schlagint~reit 10044. 

6. Euphrasia kurrammsie spec. nov. Plate  12, A. 
Stems erect, 1.2-2 dm. tall, ~ i m p l e  or somewhat branched below 

(branches long, erect), minutely villose with recurved to reflexed white hairs, 
the true leaves and the lower bracts deciduous during anthesis. Bracts 
rotund-ovate, the larger 6-7 mm. long, 5 mm. wide, acute, with 4 to 5 pairs 
of aruminate or mostly acuminate-cuspidate lobules, hirsutulous above and 
on the veins beneath, slightly paler beneath. Pedicels 0.5 mm. long. Calyx 
4-4.5 mm. long, finely pubescent (cspecinlly on ribs),  not glandular; the 
lobeg oblong- to  lanceolate-attenuate, acute to aristulate. Corolla dorsallv 
5-6 mm. long: upper lip 2.5 mm. long, finely pubescent externally, its free 
lobes short, porrect; lower lip 3 mm. long, deflexetl-spreading, the lobes 
notched; corolla apparently white or pale, lined posteriorly. Anthers 
brown, with white villose hairs equaling the shorter awns, which are 3 t,n 4 
times exceeded by the longer awn. Capsule 4-6 mm. long, 2-2.5 mm. wide, 
truncate or nearly so, distally ciliate with very slender hairs. 
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caulis  erectus simplex au t  inferne rainosus minute villosus 1.2-2 dm. 
altus; folia circa anthesim decidua; bracteae rotundato-ovatae acutae 4-5 
paria lobulorum acuminato-cuspidatorum gerentes hirsutulae, nlajores 6-7 
mm. longae, 5 mm. latae;  calyx 4-4.5 mm. longus, minute pubescens, lobis 
lanceolato-attenuatis aristulatis; corolla 5-6 mm. longa, albida, lineata, labio 
superiore minute pubescente, labio inferiore lobis emarginatis; capsula 4-6 
min. longa. 

Type, Icurram Valley, Afghanistan, collected in flower and fruit in 1879 
by Dr .  J. E. T. Aitchison, no. 990; in Herb. Acade~ny of Natural Sciences of 
Philadelphia. Only collection seen. 

This, originally named Euphrasia officinalis L., was cited by Wettstein 
(hlonog. Euphrasia 179, 1896) as  E. hirtella Wettst., but  i t  differs from tha t  
European species in its sharper-cut and aristulate-toothed bracts, its sunaller 
corolla with shorter lower lip, its narrower capsules, and its lack of gland- 
ularity. 

7. Euphrasia multiflora spec. nov.  Plate 13. B. 

Stems ascending-erect, 3.5-4 dm. long, much branched below (branches 
long, ascending-erect), finely villose with reflexed white hairs, the true 
leaves deciduous by anthesis. Bracts cuneate-rounded, the larger 4-5 mm. 
long ant1 wide, mucronate-acute, with 3 to 4 pairs of acute to acuminate lo- 
bules, pilose above and beneath. Pedicels 0.5 mm. long. Calyx 4 mm. long, 
finely pubescent (especially on r ibs) ,  not glandular: tlie lobes lance-atten- 
uate, nristulate. Corolla dorsally 5-6 min. long: upper lip 2 1n111. long, 
finely pubescent externally, its free lobes very short, porrect; lo\ver lip 
2-2.3 mm. long, deflexed-spreading; corolla pale, lined, tlie hood more ~Yiolet. 
Anthers brown, proximally with white rilloee hairs equaling tlie shol.ter 
awns. Capsule 5-5.5 mm. long, 1.8-2 mm. wide, truncate or nc:trly so, dis- 
tally pilose-ciliate with very slender hairs. 

Caulis ercctus ramosissimus villosulus 3.5-4 dm. altus; bractme c~uneato- 
rotunclatne n~ucronato-acutae, 3-4 paria lobuloru~n acutorum acuminator- 
uinve gerentcs; calyx 4 111111. longus, minute pubescens, lobis lanceolato-at- 
tcnuatia aristulatis; corolla 5-6 mm. longa pallida lineata, labio supcriorc 
violaceo ~mbcscente, labio infcriore parum longiore; capsula 5-5.5 111111. longn. 

Type, Solling, Basllalir, collected in flower and fruit September 12. 1934, 
by Negi Par111anaii~1, no. 1312; in Herb. Academy of Natural Sciences of 
Philn(lclpliia, isotyr)cs a t  New York Botanical Garden, Gray Herbariunl of 
FInrrnrcl Vniversity, and Gordon Collcge in Intlin. Only collection been. 

8. Euphrasia secundiflora spec. nov. Plate 13, A. 
Strms ercct, slender, 0.5-0.9 tlm. tall, simple or slightly branched beiow 

(I)~.anclles short, nscentlingl, minutcly villosr with recurved white 1iail.s. tlie 
callline leaves nlostly deliiscent by antliesis. Leaf-blndee oblong or ovate- 
ohlong, 2-3 mm. long, 1-2 mm. wide, obtr~sc to rounded, with 1 or 2 pairs 
of obtusc or ronndcd lobules; blades minutely pubescent on both surfaces, 
c~tncntc to ncarly sessile bases. Bracts larger (the largest 5-6 mm. long and 
wirlcl, ncutc, with 2 to 4 pairs of ncmiiinntc or slightly cuspidate lobules, 
minutcly puhcsccnt (mostly ciliolate), not, glandular, the teeth tending to 



be strongly callose. Stems floriferous nearly throughout, the flowers secund 
and the bracts appressed-crowded. Pedicels 0.5 mm. long. Calyx 4-4.5 
lnm. long, finely pubescent (especially ciliolate), not glandular; the lobes 
narrowly lanceolate-attenuate, aristulate. Corolla dorsally 5-6 mm. long: 
upper lip 2.5-3 mm. long, finely pubescent externally, its free lobes short, 
porrcct; lower lip 4.5-5 mm. long, deflexed-spreading, the lobes erose; corolla 
with galea violet, lower lip pale or white, both lined, especially laterally, 
with dark violet. Anthers brown, with white villose hairs nearly equaling 
the shorter awns, ~vhich are over twice exceeded by the longer awn. Cap- 
sule 4 lnm. long, 1.8 mm. wide, truncntely rounded, mucronate, finely pubes- 
cent. Seeds 1 mnl. long, brown, with white thin low ridges. 

Caulis erectus simplex nut inferne parce rnmosus minute villosus 0.5-0.9 
dm. altus; folia oblonga au t  ovato-oblonga, obtusa au t  rotundata, 1-2 paria 
lobulorum obtusorum gerentia, 2-3 mm. longa; bracteae quam folia majores, 
acutae, 2-4 paria lobulorum acuminatorum gerentes; calyx 4-4.5 mm. longus, 
minute pubescens, ciliolatus, lobis anguste lanceolato-attenuatis aristulatis; 
corolla 5-6 mm. longa, lineata, labio superiore minute pubescente violaceo, 
labio inferiore lobis erosis pallido albove; capsula 4 mm. longa; semina 1 
mm. longa. 

Type, ~ e t  meadow or along stream, 2450 meters altitude, between Kiris 
and Parkutta ,  Indus Valley, Baltistan, collected in flower and fruit August 
20, 1940, by Ralph R.  Stewart, no. 20918; in Herb. Academy of Natural 
Sciences of Philrsdelphia, isotypes a t  New York Botanical Garden and Gor- 
tlon College in India. Only collection seen. 

9. Euphrasia laxa spec. nov. Plate 14, A. 
Stems very lax, 1-2.5 dm. long, branclicd, finely pubescent throughout 

with recurvecl white hairs, not glandular. Leaf-blades (lower not seen) 
ovate, 3-5 mm. long, 2-3 mm. wide, acute, with 2 to  4 pairs of obtuse or 
ncutish lobules; blades glabrous or nearly so, mostly fallen by anthesis, 
slightly revolute, narrowed to  margined petioles 0.5-1 mm. long. Bracts 
larger and more sharply cut, glabrous or slightly glandular-puberulent on 
margins, the apex and teeth acuminate, cuspidate t o  aristulate, more or less 
indurated. Pedicels less than 1 mm. long. Calyx 5-6 mm. long, obscurely 
glnntlulnr-pllher~llent to glabrate, the lobes lanceolate-attenuate. Corolla 
dorsally 4-5 mm. long: upper lip 2-3 mm. long, its lobes short, slightly or 
not porrect; lower lip 4 mm. long, deflexed-spreading, the lobes erose to 
emarginnte; corolla externally finely pubescent, most densely so on the up- 
per lip. color apparently clull violet on galea, pale anteriorly, laterally lined 
with dark violet. Anthers brown, with white villose hairs shorter than the 
~ h o r t e r  awns which are 2 to 3 times exceedecl by the longer awn, Capsule 
3.5-1 mm. long, trllncnte, distally finely ciliate. Seeds 0.7-0.8 mm. long, 
(lark, with relatively strongly raised white winged ridges. 

Cnulis laxissimus ramosrls tenuiter villosus 1-2.5 clm. longus; folia ovata 
acuta glahrata 2-4 pnria lobulorum obtusor~im gercntia, 3-5 mm. lonpa; 
hracteae quam folia majores et  magis incisae, acuminatae au t  cuspidatae; 
rrrlyx 5-6 mm. longus, glabratus, lobis lanceolato-attenuatis; corolla 4-5 mm. 
long,?. linenta. lahio superiorc minute puhcscente violaceo, labio infcriorc 
lohi. erosis emnrginntisque pallido; capsula 3.5-4 mm. longa; seminn 0.8 
nim lonca. 
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Type, moist grassy place, about 2900 meters altitude, near K l~a rbu ,  
Ladakh, collected in flower and frui t  August 7, 1940, by Ralph R .  Sten-art, 
no. 21069; in Herb. Academy of Natural Sciences of Philadelphia. 

hloist grassy places, a t  altitudes of 2100 to 3000 meters, western I-liina- 
layas of Ladakh and Chamba. Flowering in August. 

Purig: Dras to Matayan, S le~car l  21195 (ANSP, G H ) .  Ladnlih: Kharbu, Slcluarl 
21069 (ANSP, Gord, NYBG). Chamba: between Tisa and Alwas, Gammie  18280. 

10. Euphrasia kashmiriana Pugsley 
E~cphrusza kashlnin'una Pugsl, in Journ. Bot. 74: 283, 1936. " Esslcc TV. Koclz, in 

meadows, Bragnag, LadaB, Kashnllr (13,000' alt.), 1. 9. 31, no. 2795. (Type in 
Herb. 1<ew.)l1 Isotype In Herb. Academy of Natural Sciences of Philadelphia. In 
1933 I made a descr~ption of thls as a new species, which I intended to name for 
the collector. The collection is of a glandular extreme of the species now con- 
sldered. 

Stein erect, 0.3-2.5 dm. tall, simple or with a few ascending branches, 
finely pubescent throughout with recurved white hairs, not or only slightly 
glandular. Leaf-blades (mostly fallen by anthesis) oval or ~ v a t e - o \ ~ a l ,  
3-6 inm. long, 2-4 inin. wide, rounded a t  apex, with 2 to 4 pairs of obtuse or 
rounded lobules; blades slightly pilose or glabrous, the margin thicliencd 
and puberulent with glandless and also somctiines with obscurely glnnrl- 
tipped hairs, blades narrowed to  scarcely defined very short petioles. 
Bracts 6-8 inm. long, ovate, with 3 or 4 pairs of acute or acutish lobules, 
above finely scabrous-pubescent tonlard margins, beneath glabrate or some- 
wllat glandular-puberulent especially on main veins and margins proxi- 
nially, tlic inargin of the bract revolutc and thickened, finely ciliolate, 
ubunlly glandular-puberulcnt. Pedicels beconling 1-4 111111. long. Calyx 
5.5-6.5 111111. long, sparsely glandular-puherulcnt, the lobes lanceolate-ntten- 
untc, with dark green margins and mirl-rih, glandular-pubcrulent (especially 
on margins). Corolla dorbally 6-7 mm. long: upper lip 3 111111. long, its lobes 
porrect, distally crcn:ltc-dcnticulate, the free apices short, rounded; loive~. 
lip 3.5 111111. long, tlic lobes rounded to crose; corolla glabrous (except for 
slight pubescence on upper side of tube) ,  purplc-violet, lvith rather coarse 
dark violet lines on both upper and lowcr lips, and a " yellonr spot in 
throat around lip ant1 a ycllow spot a t  base of niidclle division of lip." An- 
tllcl-$ l11.on.11, with slcncler white villosc hairs shorter t,lian the sllr~rtcr awns, 
which are about thrice exceeded by thc longer awn. Capsule 5-6 mnl. lonq, 
truncate, finely ciliate. Seeds 1.5 min. long, brownish, with niany rclativelv 
strongly raised white wing-like ridges. 

Alpine n i e a d o ~ ~ s  and open slopes, a t  altitudes of 3900 to 4000 meter., 
~vcstern Himalayas of Lndnlih. Flo\vering in August and September. 

1,ntlnkIi. Bragnn~, Zioclz 2785 ; G y a ,  Zioclz 6416 (USNH) 

11. Euphrasia alba spec. nov. Plate 14, B. 
St(l111 erect, 0.5-1.5 dm, tall, simple or with ascending branches, fincly 

pubescent throughout wit<li reflexed white hairs, not glandular. Leaf-blades 
ovate or oblong-oval, 3-8 mm. long, 2-5 mm. wide, obtuse or rounded a t  
apex, with 3 or 4 pairs of trinngulnr obt,use lobules; blades finely pilose, es- 
pecially tonlard margin, glabrate or glabrous mcdianly, revolute, narrowed 
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to scarcely defined petioles less than 1 mm. long. Bracts ovate-flabelliform, 
longer than wide, more glabrate (chiefly pilose on veins and margins), the 
apex and lobules acuminate, scarcely cuspidate. Pedicels becoming 2-3 mm. 
long. Calyx 5.5-6.5 mm. long, finely pilose, the lobes linear-lanceolate. 
Corolla dorsally 5-6 mm. long: upper lip 2-2.5 mm. long; lower lip slightly 
longer, 2.5-3 mm. long, the lobes notched; corolla glabrous (except for 
slight pilosity externally on upper side of tube) ,  white, with 3 yellow 
blotchca in throat. Anthers brown, with white villose hairs as  long a s  the 
shorter awns, which are about thrice exceeded by the long awn. Capsule 5 
mm. long, truncate-emarginate, distally very finely ciliolate. Seeds 1-1.2 
mni. long, brown, with hardly evident wing-like ridges. 

Caulis erectus simplex au t  ramosus (ramis longis adscendentibus) minute 
pubescens 0.5-1.5 dm. longus; folia ovata au t  oblongo-ovalia obtusa rotun- 
datal-e pilosella, 3-4 paria lobulorum obtusorum gerentia, 3-8 mm. longa; 
bracteae ovato-flnbelliformes glabratae apice lobisque acuminatae; calyx 6 
Inn .  longus, pilosellus, lobis lineari-lanceolatis; corolla 5-6 mm. longa, alha, 
fere glabrata, labio superiore 2-2.5 mm. longo, labio inferiore 2.5-3 inm. 
longo lobis emarginatis aucto; capsula 5 mm. longa; selnina 1 mm. longa. 

Type, along stream, 3300-3400 meters altitude, Hemis, Ladakh, collected 
in flower and fruit August 6, 1931, by Walter Koelz, no. 2551; in Herb. 
Acntlrtny of Natural Sciences of Philadelphia, isotypes in Herb. New York 
Botanical Garden and the United States National Nuseunl. Only collec- 
tion seen. 

Plant still foliose a t  anthesis, the leaves narrower and more deeply cut 
than in Euphrasia kashmirinna. 

12. Euphrasia microcarpa spec. nov. Plate 15, B. 
Stem erect, lax, 1-2 dm. tall, sliglitly finely bifariously pubescent, np- 

parently soon glahrate, not glan(lu1ar. Leaf-blades (mostly fallen by nn- 
the3is) ovate-oval, 5-6 mm. long, 3-4 mm. wide, rollncled a t  apex, with 2 to 3 
pair3 of obtuse or rounrlerl lobules; blades obscurely finely pubescent, not 
glan(111lar. Bracts 4-5 mm. long, with 3 to 4 pairs of obtuse to acute (or on 
uppcrn~ost bracts, aruniinate) lobulcs, fincly pubescent with glandless hairs, 
tllr margin not thickrnecl. Pctlicels becoming 1-2 mm. long. Calyx 4 mm. 
long, the lobe$ lnnceolate, finely puhesccnt, not glanclular. Corolla tlorsslly 
4-3 Inm. long, externally ~ l a b r o u s :  upper lip about 2 mm. long; loner lip 
nhol~t 3 nim. long, rleflexetl-spreading, the lobes rounded to erose; not seen 
wit11 color. Anthers with white villnse hairs as  long as thc shorter awns, 
which are about thrice exceeded by the long awn. Capsule 2-2.5 mm. long, 
enlarginnte-ohcordate, slightly ciliate. Feeds 1 mm. long, dark, with manv 
slightly raisecl thin wings. 

('nulie erectus Inxu9 glabratlis 1-2 dm. altus; folia ovato-ol-alia rotun- 
tlntn. 2-3 paria lohulorrirn oh tuso r~~m grrentia, 5-6 mm. Inngn; hractcae min- 
utc- pubescentea apice Inhisquc ohtusne nut ncritae; pedicelli 1-2 mm. longi; 
ralyx 4 mm. lnngu~,  miniitr: pubwcens, lohis lanceolatis; corolla 4-5 mm. 
lonca, glahrn, lahio sriperiorr 2 mm. longo. Iahio inferinre 3 mm. longo lohis 
rotunrlstis altt ernsie a~ ic tn ;  rapstila 2-25  mm. longa; seminn 1 nlm. longa. 
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Type, a t  2600 meters altitude, Sach (" Sauch ") Valley, Chamba, col- 
lected in flower and fruit August 9, 1899, b y  Inayat ;  in Dehra D u n  Hzr-  
barium. Only collection seen. 

13. Euphrasia foliosa spec. nov. Plate 15,  A.  

Stein erect or ascending, 1-5 dm. tall, freely branching (branches ascend- 
ing) ,  finely pubescent with recurved white hairs. Leaf-blades ovate or 
nearly so, the cauline 10-18 nun. long, 6-10 mm. wide, rounded a t  apex, with 
3 or 4 pairs of acute or acutish lobules; bracts minutely pubescent t o  glab- 
rate, cuneately narrowed to scarcely defined petiolar bases. Bracts ovate, 
acuminate, glandular-puberulent to glabrous, with acuminate or slightly 
attenuate lobules. Pedicels becoilling a t  least 1 min. long. Calyx 5-6 mm. 
long, glandular-puberulent t o  glabrous (or lowermost slightly ha i ry) ,  the 
lobes lanceolate-attenuate or slightly aristulate. Corolla dorsally (7-) 8-10 
mm. long: upper lip 4-5 mln. long; lower lip 6-8 mm. long, the lobes notched; 
corolla externally finely pubescent, especially on the upper lip, white or 
lavender, with yellow throat. Anthers brown, the orifices villose-ciliate, 
the slender white hairs longer than the shorter awns, but not equaling the 
nearly thrice longer long awn. Capsule 5 mm. long, truncate, distally 
slightly ciliolate, not seen mature. - 

Caulie wectus aut adscendens, minute l)ubescens, 1-5 cln~. altus; folin 
ovata rotundata, 3-4 paria lobuloruln acutoruin gerentia, 10-18 111111. longx; 
bracteae ovatae, glandulari-puberulcntac aut  glabrae, lobis acuininatis; ped- 
icclli 1 inm. longi; calys 5-6 inm. longus, glandulari-puhcrulentus nut glnber, 
lobis lanceolato-attenuatis; corolla 8-10 mnl, longa, externe nlinute pubes- 
cens, lahio s~l>criorc 4-5 111111. Iongo, labio inferiore 6-8 wln. longo, lobis 
emarginatis xucto; capsula 5 mm. longa. 

Type, damp soil, in herbage, 2600-2700 meters altitude, above Clloru-an, 
Kashn~ir ,  collected in flower July 25. 1940, by Ralph R .  Stewart, no. 19278; 
in Herb. Acadeiny of Natul.al Sciences of Philadelphia. 

Rloist soil, in grass and thin herbage, a t  altitudes of 2100 to 3300 incters, 
vallcy of Kishanganga River, northern I<asI~mir. Flowering in late July 
ant1 August. 

ICnshmir: Chorwan, Slc local 19397. 19728 (ANSP. Gord, NYBG) ; Crllrez to Chor- 
wan, Rtcu'nrL 19655 (GH);  Ice1 to Taubal, Slcularl 17873 (ANSP, KTBG) ; Ilorakbal 
to Baclwan, StcwnrL 19587; Lollan Gali, SLcularL 1853 (NYBG) ; Minimarg to Burzil, 
Slczonrl 19790; Tarllmt, Sloii1n,l 17917 (GH, NI'BG); Tilcl Valley, ~Slewnrt 18621. 

Among Himalayan Eicphrnaiae this species is remarkable for the large 
proportion of leavcs retaincd a t  ant,hesis, giving the plant an unusually fo- 
liose aspect. 

14. Euphrasia himalayica Wettstein 
Eicl'Rrnsin hi~t~nln?/icn \Vetst,t., Monog. E~lphrnsix 180, tah. 4, fig. 291-295, 1896. " Exsic- 

rntrn: I l i r l h i r , .  PI. of Kl~nlnnn. Nr. 5851 . . . . Hnokcr rl. Thoivson Herh. Ind. or. 
. . . . z. T. . . . . ' N. W. Inrlin. 1<11mnr1n. Mlllnpn Gndh Darmn.' 11,000-12,000' 
(1)rrthic; H. Rrrl.. H .  T I .  M7.. H .  Prtr.). -Himnl hor. occ. Rcgio Temp. 7000-13.000' 
(Ilookrr 1. cl  T ~ I o ~ ~ s . :  H. Hofm.. H. Dcrl.). -' Clirrn~e ' (Route: H. Petl-.)." The 
last would seem to be R third collection, the ot,her two being Dr~thie's plant 
from IC~lrnn~~n, nnd Hookrr 81 Thomson's (dor~htless a c t ~ l ~ l l y  g a t h ~ r ~ d  by Thornson 
nlonc), witho~~t.  definite localit.).. nrrnl~se of the more exact rernrd I take Duthie's 



as type. (Hooker B Thomson's collection, as repeatedly in their series of exsic- 
catae, was a mixture, and so noted by Wettstein; the duplicate in the Gray Herb- 
arium appears to be not this species, although i t  is mounted on the same sheet with 
a collection of E. hintalayica.) 

In  the Himalayas from Bashahr to Kumaun. 
Bashahr: Ragchram, Parnlnnand 942 (ANSP, G o d ,  GH, NYBG, USNHj ; run an^, 

Parmanctnd 472 (ANSP, Gord, NYBG). Kumaun: Plndari, Strachey & Wznterbottom 
(GH). 
15. Euphrasia remota spec. nov. Plate 16, B. 

Stem erect or ascending, 1 dm. tall, freely branching (branches ascend- 
ing-spreading), finely pubescent with recwved white hairs. Leaf-blades 
mostly fallen by anthesis, those seen oval, 5-7 mm. long, 3-4 mm. wide, 
rounded a t  apex, with 2 pairs of obtuse lobes; blades minutely pubescent, 
more pilose on the veins beneath, cuneately narrowed to scarcely petiolar 
bases. Bracts ovate, acute, glandular-puberulent, with 3 (to 4) pairs of 
acute to acuminate lobules. Inflorescence semi-capitate in anthesis, then 
elongating so that  its lower internodes may be 15 to 25 mm. long. Yedicels 
less than 1 mm. long. Calyx (5-) 6-7 mm. long, glandular-puberulent, the 
lobes lanceolate-attenuate. Corolla dorsally 7-8 mm. long: upper lip 4-5 
mm. long; lower lip 5-7 mm. long, the lobes widely notched; corolla exter- 
nally finely pubescent, especially on the upper lip, apparently with hood of 
galea pale violet and lip white or whitish, both laterally with dark purple- 
violet lines (fresh color not noted). Anthers brown, proximally finely vil- 
lose, the white hairs about equaling the shorter awns. Capsule 5-6 mm. 
long, truncate or erose, distally finely pilose-ciliate. Seeds 1.2 mm. long, 
with white low \I-ing-like ridges. 

Caulis erectus aut adscendens, minute pubescens, ramosus, 1 dm. altus; 
folia ovalia rotundata minute pubescentia, 2 paria lobulorum obtusorum ger- 
entia, 5-7 mm. longa; bracteae ovatae glandulari-puberulentae, lobulis acu- 
tis nut ac~~minat is ;  pedicelli brevissimi; calyx 6-7 mm. longus, glandulari- 
puberulentus, lobis lanceolato-attenuatis; corolla 7-8 mm. longa, lineata, 
externe minute puhescene, labio superiore 4-5 mm. longo violaceo, labio an- 
teriore 5-7 mm. longo albo aut  albido; cepsula 5-6 mm. longa; semina 1.2 
mm. longa. 

Type, moist soil, about 2700 meters altitude, above Rattu, Astor Valley, 
Astor. collected in flower and fruit August 19-20, 1939, by Ralph R.  and 
Isabelle D. Stewart, no. 18792; in Herb. Academy of Natural Sciences of 
Philadelphia. 

In herbage along streams, a t  altitudes of 2700 to 3500 meters, Astor and 
northern Kashmir, in the western Himalayas. 

Astor : above Rattu. SIcu.nl.t 18702 (ANSP, Corrl, NYBG) . Kashmir : Zoji Pass, 
Ste~clnrt 21203 (ANSP. GH) . 

The semi-capitulate flower-clusters of Euphrasia remota recall those of 
E. pcl~~cifolia, but the present species differs from that  in its acute bracts, 
greater glandularity, and branched habit. 

10. Euphrasia aristulata spec. nov. Plate 16, A. 
8tems erect, 1.5-2.5 dm. tall, simple or uslially much branchkd (branches 

ascending-spreacling), finely pubescent with reflexed white hairs, distally 
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with slightly longer and denser hairs and with occasional short-stalked 
glands. Leaf-blades ovate-oval, 6-11 mm. long, 4-8 mm. wide, rounded (or 
the upper acute) a t  apex, with 4 to 5 pairs of triangular lobules t ha t  are 
rounded on the  lower, and acuminate t o  acuminate-aristulate on the upper 
leaves; blades glandular-puberulent on both surfaces, the  margin revolute; 
proximally rounded or slightly cuneate t o  petioles about 0.5 mm. long. 
Bracts widely ovate, glandular-puberulent, more ridge-veined beneath, the 
apex and all the teeth attenuate, cuspidate, or mostly aristulate. Inflores- 
cence uniformly elongating, the lower internodes 8-15 mm. long. Pedicels 
very short, not over 0.5 mm. long in fruit. Calyx 4-5 mm. long, glandular- 
puberulent especially distally, the lobes 2-2.5 mm. long, lanceolate-atten- 
uate, aristulate. Corolla dorsally 5-7 mm. long: upper lip about 3 mm. 
long, its lobes widely porrect, denticulate or angled; lower lip about 4 n1111. 
long, widely deflexed-spreading, the lobes wide, emarginate or widely 
notched; corolla externally finely pubescent, most densely so on the upper 
lip, purple-violet, darkest on upper lip and lobes of lower lip, occasionally 
pale throughout, pale or yellowish over palate of lower lip, with 2 narrow 
dark purple-violet lines near each margin of upper lip and 1 marginal on 
lower lip. Anthers brown, cohering wholly or in lateral pairs, horizontally 
turned, each cell opening by distal slit which is surrounded by white villose 
hairs (so placed that  anther-mass is glabrous externally, hairy and pollen- 
discharging medianly), each anther-cell short-awned, the lowest (on pos- 
terior filaments) with awn of double or treble length. Capsule 4-5 111111. 

long, truncate or nearly so, distally finely ciliate. Seeds 1.2-1.5 inm. long, 
brown, with slightly raised white wing-like ridges. 

Calilis ercctue, minute pubcs~ens,  saepissiille rainosus, 1.5-2.5 din. nltus; 
folia ovato-ovalia rotundata (supreinis acutis) glnndulari-puberulentia, 4-5 
parin lobulorum, inferium rotui~datorum, superium acuininatorurn aut  acu- 
minato-aristulatorlin~ gerentia; bracteae late ovatae glandulari-puberulen- 
tae, apice et  lobulis attenuatae au t  saepissime aristulatae; .pedicelli brevis- 
simi; calyx 4-5 111113. longus, glandulari-l~uberulentus, lobis lanceolato-at- 
tcnuatis aristulatis; corolla 5-7 111111. longa, purpureo-violacen, linenta, es- 
tcrne minute pubcscens. Inbio superiore 3 min. longo atroviolaceo, labio in- 
feriore 4 mm. longo pallido lobis atroviolaceis emarginatis; cnpsula 4-5 111111. 
longn ; scmina 1.2-1.5 111111. longa. 

Type, moist grassy placc along stream, 2750 rneters altitude, Sonamarg, 
I(ashinir, collected in flower and fruit August 4, 1928, by Ralph R .  Stenrart, 
no. 9856; in Herb. Acatleiny of Natural Sciences of Philadelphia. 

Moist grassy places along streams, a t  altitudes of 1700 to 3000 meters, in 
the western Himalayas froin Muzaffarahad to  Purig. Flowering in July 
nnd August. 

Muxaff~mhntl:  Tirl to  All:~l~ntl. Slciclrrrl 13957 (.ZSSP. Gord. G H ,  NYRG). 14020 
(NYBC, USNH).  ICaqllnl~r Rallnl to Sonanlnrg. X1~1c.rrtl 21285 (ANSP, G H ) ;  Feroze- 
Inlr Nllllnh. below Gulmnrg. S l r t o n ~ l  14763 (ANSP, IVYBG); C.nndcrl,aI. S t ~ ~ o ~ r ~  179 
(NYAG);  Icnngnn, Intrynl  25731 (ANSI', D D ) ,  S l r ~ o n ~ l  21336 (AXSP, Gol.d, G H ) ;  
Pnhlgnm. 8lrulrri.t 5695. 7987 (NYRG).  9341a (ANSP. N Y B C ) ;  Sonnrnrtrg, Slewart 
9856 (ANSP. Dr), Gord, GII ,  NYRG, USNH) ; Tnnarnnrg, Slcioni l  12223; Wanpat, 
S l c ~ c ~ r ~ r l  18006 (GST) : \\'rvll. Sind Valle\~. Slcriwrt 1S0S7 (ASSI', Cord) .  Prlrie:: Dras. 
,qlcic>rr)l 21141 ( A M P .  Cord. GET. XYl3C). 
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17. Euphrasia densiflora spec. nov. Plate 17, A. 

Stem erect, 1-1.5 dm. tall, simple or stiffly branched (branches ascend- 
ing) ,  finely pubescent with recurved white hairs. Leaf-blades nearly all 
fallen by late anthesis, those seen nearly oval, 5-8 mm. long, 3-5 mm. wide, 
obtuse, with 3 to  4 pairs of acutish lobules; blades finely pubescent, cu- 
neately narrowed to  scarcely petiolar bases. Bracts widely ovate, finely 
glandular-pubescent, acunlinate or slightly cuspidate, with 4 to 5 pairs of 
acuminate-cuspidate or aristulate lobules. Inflorescence uniforn~ly elong- 
ating, the lo\vest internodes not over 6 nlm. long. Pedicels less than 1 inm. 
long. Calyx 6 mm. long, finely glandular-pubescent, the lobes lanceolate- 
attenuate. Corolla dorsally 6-7 mm. long: upper lip 3 mm. long; lower lip 
4 mm. long, the lobes strongly notched; corolla externally finely pubescent, 
especially on the upper lip, white, or the galea slightly violet, the galea 
laterally with faint violet lines. Anthers brown, orifice villose-ciliate, the 
white hairs about equaling the shorter awns. Capsule 5 mm. long, trun- 
cately rounded, finely pilose-ciliate. Seeds 1 mm. long, brown, with white 
low wing-like ridges. 

Caulis erectus, minute pubescens, simplex aut  ramosus, 1-1.5 dm, altus; 
folia ovalia obtusa minute pubescentia, 3-4 paria lobulorum acutiusculoru~n 
gerentia, 5-8 mm. longa; bracteae late ovatae minute glandulari-pubescentes, 
4-5 paria lobulorunl acuminato-cuspidatorum aut  aristulatorum gerentes; 
pedicelli brevissimi; calyx 6 mm. longus, lninutc glandulari-pubescens, lobis 
lanceolato-attenuatis; corolla 6-7 mm. longa, alba, obscure lineata, externe 
minute pubescens, labio superiore 3 mm. longo interdurn violacescente, labio 
inferiore 4 rnm. longo lobis cmarginatis aucto; capsula 5 mm, longa; semina 
1 mm. longa. 

Type, moist grassy places near stream, 2600 meters altitude, Rat tu  to 
Rupal Kullah, Astor, collected in late flower and in fruit August 22, 1939, 
by Ralph R. and Isabelle D. Stewart, no. 18852; in Herb. Academy of Natu- 
ral Sciences of Philadelphia, isotypes a t  New York Botanical Garden, 
L-nited States Xational Herbarium, Gray Herbarium of Harvard Univer- 
sity, and Crorclon College in India. Only collection seen. 

18. Euphrasia flabellata spec. nov. Plate 17, B. 
Stem erect or decumbent-asrenrling, 1-3 rlm. tall, simple or with a few 

ascending-erect branches f r o ~ n  base, finely pubescent wit11 recurved white 
hairs. Leaf-blades nearly all fallen by anthesis, those seen ncnrly oval, 
-5-6 mm. long, 3-4 mm. wide, obtuse, with 3 to  4 pairs of obtuse or acutish 
lobl~lcs; blades finely pubescent, runcately narroned to nearly sessile bases. 
Bracts flnbellately ovate, wider than long, finely glandl~lnr-pubescent, acu- 
rninnte. with 4 to 5 pairs of acuminate-attenilatc. cuspidate lohl~lcs. In- 
floregrence elongated, the stem frurtiferous most of length, the internodes 
about twice exceeding the capsl~le nnrl divergent hracts. Petlicels less than 
1 mm. long. Calyx 5-7 mm. long, finely glandular-pubescent, the lobes lan- 
ceolate-attenr~ate. Corolla rlorsally 6-7 mm. long: upper lip 2.5 mm. long; 
lower lip 4-6 mm. long, the lobe4 strongly notrherl; rorolla white, the galea 
light violet and with dark violet lines. Anther9 brown, proximally (as cilia- 
tinn of orifice~l finely villose, the white hairrz ~qirnling the shorter awns. 
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Capsule 4-5.5 mm. long, truncately rounded, finely pilose-ciliate. Seeds 1 
mm. long, brown, with white wing-like ridges. 

Caulis erectus aut  decumbenti-adscendens, ininute pubescens, simplex 
aut longe rainosus, 1-3 dm. altus; folia fere ovalia obtusa minute pubes- 
centia, 3-4 paria lobuloruin obtusoruln aut  acutiusculorum gerentia, 5-6 mm. 
longa; bracteae flabellato-ovatae ininute glandulari-pubescentes, lobulis 
acuminato-attenuatis et cuspidatis ; pedicelli brevissimi ; calyx 5-7 mm. 
longus, minute glandulari-pubescens, lobis lanceolato-attenuatis; corolla 6-7 
min. longa, alba, labio superiore 2.5 mm. longo violaceo et lineato, labio in- 
feriore 4-5 inm. longo lobis einarginatis aucto; capsula 4-5.5 mm. longa; 
seniina 1 mm. longa. 

Type, moist grassy place near stream, 2400 to 2500 ineters altitude, Shi- 
gar, Baltistan, collected in flower and fruit August 9, 1940, by Ralph R. 
Stewart, no. 20540; in Herb. Academy of Natural Sciences of Philadelphia. 

Moist grassy places near streams, a t  altitudes of 2400 to 3700 meters, 
Baltistan, in the western Himalayas. 

Baltistan: Shigar, Stewart 20540 (ANSP, Gord, G H ,  N Y B G ) ;  Thalle La, above 
I<husomik, Stewart  20701 (ANSP. Gord, GH,  NYBG, USNH).  

36. PEDICULARIS [Bauhin]  Linnaeus 

Pcdic~tlari~s L . Sper. Plant. 607, 1753; Gen. Plant.  ed. V, 266, 1754. Genotype, P. 
sylz*alica L., of Sweden; see Proc. Acad. Nat. Sci. Philn. 82: 18, 1930. 

A genus of inore than 600 species of the Northern Ilemisphere, mostly 
Palaearctic and most numerous in the nlountains of southnrestern China. 

For the Indian species of this gcnus we are fortunate in having Sir David 
Prain's elaborate and beautifully illustrated account, that  appeared in the 
Annals of the Botanical Garden of Calcutta (3:  1-196, 37 pl., 1890) while 
lic was director of that  institution. It follon-cd closely on h/Iaximowiczl 
cnlaeful study of tlic genus, that reached its final expression in his summary 
in the 1311lletin of the Academy of Scienccs of St. Petersburg in 1888 (32: 
515-619, 7 tab.) .  Excellent as thesc accounts were, i t  is but natural tha t  a 
l~nlf century's flirthcr collections, especially when so intensive as have been 
Dr.  Stc~vart's, should slio\v soincnl~at to be changed as well as much to  be 
ndtlcd. 

In onc rcspcct Pcdicltlnrin is a marvellous gcnus of plants. I doubt if 
any other sholvs sucll exccr~liilg cIi\rcrsity in t,llc forill of the corolla, and yet 
therc ran be no qucst,ion of the ~ c t ~ i a l  close relationsllil~ of its many species. 
It sccins impossible to dividc i t  cvcn into subgenera. Such diversity, with 
tlie presence today of all stages of intcrincdiatc corolla-fo~.ms, can only meail 
nhunclnnt recent evolutionary changr. Since tliffercnccs of corolla-form 
nlrist rorrelate directly wit11 llroccsscs of pollination, this is a genus in which 
fclcl-observations and the collecting of the pollinators would be especially 
worth-while. I know of no such studies for thc Hilnalayan species, and can 
only state that, while primarily pollinated by bees, a t  least the long-tubed 
spccies mllst hc rest,ricted to rertnin Lepidoptera. 



Size of capsule is given for the few species in which the capsules have 
been seen. It is thought that  the relative dimensions between species will 
prove correct. But Pedicularis is nearly always gathered in flower. 

KEY TO SPECIES 
A. Leaves opposite or whorled; inflorescence of fasciculate clusters. 

B. Galea not  or slightly beaked (beak not longer than wide); leaves whorled 
(or in P. p ~ c n a n t h a  the lower opposite). 

C .  Lower lip of corolla as long as  or longer than the ascending galea; 
corolla purple, its tube strongly deflexed from calyx. 

D. Tube  of corolla decurved t o  90°, the horizontal corolla 10mm. long; 
calyx-tube pale between ridges; inflorescence elongated, of many 
fascicles; leaf-blades bipinnatifid, the ultimate segments dentate 
t o  lobed. ........................................... .l. P. nodosa 

DD. Tube of corolla lew decurved, the ascending corolla longer; calyx 
green or nearly so throughout; inflorescence short, of 1 or 2 ap- 
proximate ftlscicles; leaf-blades pinnrttifid, the segments dentate or 
dentiClllnte. 

E. Corolla 12-15 mrn. long. the galea straight or only slightly 
arched, truncately rounded to apex.. . . . . . . . . . . . .  . .2.  P. roylei  

EE. Corolln 18-22 rnm. long, the gnlea widely arched, cuneately 
rounded to apex. . . . . . . . . . . . . . . . . . . . . . . . . .  .3. P. ophiocephala 

CC. Lower lip of corolla shorter than the gales; corolla-tube only slightly 
deflexed from calyx. 

D. Corolla 12-20 mm. long, yellow, white, or purple, glabrous through- 
out ; anther-cells proximally acute so acuminate ; capsule 10-15 mm. 

long; stems l e s  than 3 dm. tall;  root perennial. 
E. Capsule 10-12 mm. long (nearly wholly within calyx), globose- 

ovoid, dehiacent both posteriorly and ant,eriorly and it,s cells 
nearly equal; corolla 12-15 mm. long. yellow t o  purplish, the 
gnlra ro~~nded-truncxte; calyx-lobes 3-5 mm. long. 

F. Pedicels much shorter than calyces, the infructescence a 
dense spike ; hract.s short, narrow, unlobed, not leaf-like ; 
plnnae irrcgulnrly tlentat,e and lobed (so leaf-blades some- 
what bipinnnt~fid). . . . . . . . . . . . . . . . . . . . . .  .4. P. mcnanthn 

FF. Perlicels becoming irbout ns long as  t,he capsttles, the short 
inflorescence semi-corymbose ; lower bracts completely 
folinr, ronst i t ,~~t ina the main leaves, t,he blades of which 
are more uniformly and less shnrply bident,ate. 

5. P. maximowiczii 
EE. Capsule 15 rnm. long, lance-attentlate, dehisrent a1mo.d wholly 

posteriorly, the anterior longer than the posterior cell; corolla 
18-20 mrn. long, white or purple, the ~ a l e a  cunextely rounded 
to ~lrntally ncttte or slightly beaked; calyx-lobes shorter. 

F. Apex of anlen brnkless or scarcely heaked, t.he galen 
pi~rple-.spot.ted or conflt~ent,ly purple, the lower lip purple- 
spotted or -lined ; calyx-lobes 1-2 mm. long, sharply cal- 
low-toothed; pinnae from l~ t,o nenrly as wide ax long. 
calloue-toothed. . . . . . . . . . . . . . . . . . . . . . . .  .6. P. svenhedinii 

FF. Aprx of galea dightly beaked. the corolla not spotted; 
cnlys-lohes t~ntal ly  shorter and less callose; pinnae urntally 
narrower nnd the teeth less cnllose. 

G.  Corolln white throughout, or the palea purplish, its 
benk t r ~ ~ n c a t r  or rounded ; ~9psule  dixtally cuneatelg 
rounded to the hnae of the short and slender beak- 
like apex: mxrein of calyx-lohee recurved eo as to  
*how n denarlv Ianulosr pwr~do-cilint,ion; pinnne less 
(Ireply anti irrreiilnrly lohrd. . . . . . . . . . .  . i .  P. albidn 
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GG. Corolla purple throughout (only the throat pale), 
its beak tapering anteriorly t o  an acutish or nar- . rowly rounded apex; capsule distally cuneate-atten- 
uate, more gradually contracted; margin of calyx 
dark green, erect, hiding lanulose inner surface; 
pinnae more deeply and irregularly lobed. 

8. P. putpurea 
IID. Corolla 7-9 mm. long, red, its anterior lobes ciliate; anther-cells 

proximally obtuse; capsule 7-10 mm. long, ovoid-attenuate; stems 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6 dm. tall;  root annual. .9. P. mollis 

BB. Galea prolonged into a slender beak. 
C. Benk of galcn straight or slightly decurved, porrert;  filaments glabrous; 

capsule eneiform, dehiscing mainly or wholly on posterior suture; calyx- 
lobes lobulate-dentate to  rounded-entire; bracts all foliaceous, deeply 
lobed ; corolla purple. 

D. Lower lip of corolla shorter than the galea; leaf-blades more than 
thrice as  long as widc, the pinnae 10 t o  20 pairs; root perennial, 

. . . . . . . . . . . . . . . . . . . . . . . .  the stem 0.5 t,o 1 dm. tall.. .lo. P. heydei 
DD. Lower lip of corolla as  long as  the galea; leaf-blades less than or 

about thrice as long as wide, t,he pinnae about 6 pairs. 
E. Calyx-lobes as long as or longer than wide, not ciliate (except 

in P. b~.?iiloniana); capsule less than 4 as wide as long; root 
perennial, t,he stems several from base, slender, simple t o  
moderately branched, less than 4 dm. tall. 

F. Inflorescence relatively dense, villose; pinnae of leaf- 
blades expanding from a relatively narrow base; stem 
simple, and calyx-lobes lobulate, not ciliate. 

G.  Galea from bend to tip 7-8 mm. long, t,he beak dis- 
tally 0.3 mm. wide, its a,pex not  or scarcely ex- 
panded, obt,use; lower lip 10-12 mm. wide; leaf- 
blades mostly about thrice as long as  wide; stem 
0.5-1.5 dm. tall. . . . . . . . . . . . . . . . . .  .11. P. chitralensis 

GG. Galea from bend t o  tip 9-10 mm. long, the beak 
distally 0.5 mm. wide, its apex slightly expanded, 
tl-rlncate or truncately rounded; lower lip about 15 
mm. wide; leaf-blades mostly 14 t o  2 times as  long 
as  wide ; stem 1-3 dm. tall. . . . . . . .  .12. P. brevijolia 

FF. Inflorescence relat,ively lax, glabrate; pinnae of leaf- 
I)lades uniform in widt.h throughout; galea from bend to 
tip 7-8 mm. long. 

G.  Corolla-tube more t,han 14 times the length of the 
cnlpx ; calyx-lobes lobnlate-tootshed ; leaves all oppo- 
site; stem simple, bifariously puberulent, 1-3 dm. 
tall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13. P. ponecta 

GG. Corolla-tube scarccly longer than the calyx: leaves 
ternate or opposite; stem branched, mostly 2-4 dm. 
t.all, mit.h lanulose lines.. . . . . . . . . .  .14. P. brunoniana 

EE. Calyx-lobes widcr than long, rounded. ciliolate; capsule 4 a s  
wide as long or wider; root annual, the stems solitary or few 
from base, uw~ally much-branched and 3 t o  7 dm. tall. 

15. P. qtofiilis 
CC. Beak of galea drongly decurved or coiled: filaments pubescent, t,he mid- 

port.ion glabrol~s ; c n p s ~ ~ l e  nearly symmetrical, equally dehiscent pos- 
t.eriorly and anteriorly; calyx-lobes ent,ire, acute t o  acuminat.e; bracts 
(except the lowermoet~) entire or nearly so. 

D. Corolla yellow, the beak of the galea decurved t o  incurved: bracts 
ciliolnte t,o tip. the external mrfnce only slightly hirsute t o  base; 
leaf-bladea lnnceolate, cut f distance to  midrib into 12 to  20 pairs 
of pinnne, t.hr car~line blades sessile; stem usually 6-9 dm. tall. 

16. P. fcnuirosttis 



DD. Corolla purple, the beak of the galea longer, often coiled; b r a d s  
villose on external surface, or distally (or even wholly) glabrous; 
leaf-blades ovate-lanceolate t o  ovate, cut more deeply (pinnati- 
partite) into 8 t o  12 pairs of pinnae, the blades all petioled. 

E. Galea with basal erect portion (hood) about as  long a s  corolla- 
tube, then abruptly projecting with the tapering base about 
as long a s  the incurved or slightly coiled beak; lower lip 
widely spreading from base, 15 mm. wide, projecting beyond 
the galea; corolla-tube wide, little exceeding the calyx, its 
proximal half with thickened tissue, a t  apex of which anteriorly 
slightly sacculate externally and internally hairy over bases of 
filaments and intervening surface, thence abruptly contracted 
to  distal half. 

F. Calyx-tube straight, widely ribbed, not  or scarcely cleft 
anteriorly, its lobes broadly lanceolate t o  triangular- 
ovate; corolla-tube straight or decurved above calyx; 
pinnae of leaf-blades strongly dentate-lobed. 

17. P. pectinata 
FF .  Calyx-tube decurved, narrowly ribbed, deeply cleft an- 

teriorly, its lobes usually narrowly lanceolate; corolla- 
tube tending t o  decurve through anterior slit of calyx; 
pinnae of leaf-blades slightly to deeply dentate. 

18. P. slewartii 
EE. Galea with basal widened portion (hood) about 4 as long as  

the corolla-tube, thence abruptly decurved with cuneately con- 
tracted base that  is shorter than t,he slender usually coiled 
beak; corolla-tube slight.ly or not hairy within, the tissue not 
thickened proximnlly. 

F. Beak of gnlea 6-7 mm. long, strongly upcrlrved and coiled, 
the wide ant.her-containing part decl~rved over 130" from 
the erect basal portion of palea; lower lip widely spread- 
ing from base; base of filaments hairy; stem 1-4 dm.  tall. 

19. P. cgrtorhllncha 
FF. Beak of galcn longer, more projecting and coiled, the 

wide anther-cont.aining part less strongly decurved from 
the ascentling bnsal portion of the galea; lower lip cune- 
at,ely spreading from a semi-stipit,ate base; base of fila- 
ments glabrous or nearly so;  Icaf-blades ovate-lanceolate 
to  ovate; stem taller. 

G.  Inflorescence thick, of 5 t o  15 fascicles, usually vil- 
lose-hirsute; beak of galea usually more than 10 
rnm. long; calyx 10-12 mm. long, it,s tube inflated, 
madly pale, its lobes 5, ovate; cnpsrllc 12 rnm. long; 
seeds 4 rnm. long ; stem 2 to 6 dm. t.all. 

20. P. pyramidata 
GG. Inflorescence slender, of 10 t,o 30  fascicle^. loosely 

villose to g l a b r o ~ ~ s ;  beak of galea 1e.m than 10 mm. 
long; calyx-tube less or not inflated, its lobes ovate- 
lanccolata to lanceolate; capsule 10-12 rnm. long; 
.~ertls ~rnnllcr ; stem often taller. 

H. Calyx 9-12 rnm. long, its lobes 5, lew st.rongly 
~rnerlunl; seeds 3 mrn. long. slightly winged; 
inflore9cence of 10 lo  20 fancicles. 

21. P .  kaahrniriann 
H H .  Calyx 7-9 rnm. long, by unequal fusion appenr- 

ina 4 or 3 (rarely 5 )  ; seeds 2 rnm. long, alveo- 
In te-reticr~latc ; inflorescence usllnlly longer, of 
15 to 30 fascicles.. . . . . . . . . . . . .22. P. mtiltiflora 

.\A. Lenvee alternate: inflorescence more rontinl~ous. 



THE WESTERN HIMALAYAS 117 

B. Galea wholly beakless, rounded a t  apex, erect, much longer than the spread- 
ing lower lip; leaf-blades linear-oblong, simply pinnatifid, the pinnae oval, ..................................... with rounded dentations. .23. P. o e d e ~ i  

BB. Galea narrowed to a more or less beak-like apex, exclusive of beak not longer 
than the lip; leaf-blades wider. 

C. Beak of galea straight, relatively short. 
D. Leaf-blades bipinnatisect, the midrib scarcely margined; corolla 

yellow, the galea externally glabrous, its beak less than 3 mm. 
long; capsule nearly symmetrical, both cells dehiscing; calyx-lobes 
entire to  slightJy denticulate, not splitting deeply anteriorly; crown 
of plant thickened. 

E. Beak of galea 1 nim. long, no longer than wide, with 2 slender 
teeth on anterior side of apex; filaments, above base, all glab- 
rous; capsule 13 mm. long, narrowed from near the base; In- 
florescence villose mith longer hairs; leaf-blades with relatively 
wide segmcnts, finely villose beneath; stem 3-4 dm. tall. 

24. P. brevirostris 
EE. Beak of galea 2-2.5 mm. long, longer than wlde, shortly bifid 

a t  apes and only secondarily with slender mucronate tips; 
anterior filaments pllose; capsule 10-11 mm. long, ellipsoid- 
acuminate ; inflorescence loosely Ianose, the hairs usually 
shorter; leaf-blades fincly cut, the segments lanceolate, min- 
utely pubescent to glabrous beneath; stem 3-6 dm. tall. 

25. P. dolichorhiia 
DD. Leaf-blades simply or doubly crenately toothed; corolla rose- 

colored, thc p l e a  externally finely pubescent, its beak very slender, 
3-4 mm. long; capsule dchiscing only on posterior side, the cells 
unequal; calyx-lobes lobulate-dentate, the tube deeper-cleft medi- 
anly, anteriorly event~ially t o  base; crown of plant slender, often 

. . . . . . .  as if annual. but t,he roots distally thickened. .26. P. b i f i d ~  
CC. Beak of galea slender, curved or coiled. 

D. Proximal widcned portion of galea densely hirsute, the beak glab- 
I.OLIS, incurved over 180" ; corolla dark purple; capsule ovoid, acute, 
the crlls nenrly equal nnd both d e h ~ s ~ i n g ;  1e:lves (except the lomer- 
most) sessile. the blades linrnr-lnnceolate, mith more t.han 20 pairs 
of ro~lnded lobules (cut less than 4 distance to  midrib), rach cre- 
nate-dentate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27. P. trichoqlo.ssa 

DD. Proximal widened portion of palea puberulent to  glabrous; capsule 
ensifornl-nct~~ninnte. thc cr11s unequal and only the posterior fully 
clehiscing; Ic:~\.rs all ~)clioletl, the blndes wider, with less t.han 20 
pairs of ol~long to ov :~ tc - ro~~nt l rd  l o l ~ u l ~ s  (cl~l,  over 4 distance to  
~nidrih) ,  each irregularly drntatr  or dentate-lobed. 

E. Beak of gnlea exserted well beyond the deeply cleft lower lip 
of the yellon. corolla ; corolla-tube 1-1.5 mm. wide ; filaments 
all glnhrous; ral.vx 15-20 mm. long; inflorescence elongated, 
occr~pying niost of 1 . h ~  Icngth of ihr  st.out stem, its flowers 
oprning from the srln~niit clo\vn (r~ppermost buds and brncts 
small, :~hortivc). 

F. Reak of g:~lea ascending-projecting, much longer than the 
basal port.ion, it.q component pet,als unit,ed posteriorly 
throt~ghor~t,;  corolln-1.11be often shorter than, and a t  most 
14 limes the lengt,h of t,he calyx; cnlyx-lobes ovate-foliose, . sharply toot,hed; pinnae of lenf-blades with several pairs 
of s h ~ r ~ l y  drntatc  lobes, glnbrate. . .  .28. P. clcphnnloirlcs 

FF. Rcnk of galen evcnt,rrally outcurved, l i t tk  longer than t,he 
widcned basal portion, it.s component petals parted dis- 
inlly about 3 mm.; corolla-tube usrlnlly 14 to  2 times the 
Irngih of the cnlyx, sometimes shorter; calyx-lobes more 
fahellat~rly foliose, wit.h lolvrr and less sharp teeth;  
p inn :~r  of Irnf-blndrs with shallower t,eeth, more pubes- 
rrn t). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .a. P. bicorn~itn 



EE. Beak of galea incurved (or in P. rhinanthoides distally out- 
curving), not longer than the lower lip of the corolla; corolla- 
tube 0.5-1 mm. wide; nt least the anterior pair of filaments 
hairy; calyx shorter (except in  P. hoffnleisteri) ; inflorescence 
shorter, on upper half of plant, its flowers opening from below 
distally, the raceme normally indefinite. 

F. Calyx-lobe3 clearly 5, all foliose and dentate; lower lip 
of corolla 25-30 mm. wide; pedicels less than 10 (-15) 
mm. long; leaf-blades large (lower 10-15 cm. long), the 
pinnae 9 t o  18 pairs; stem stout, 2-5 dm. tall. 

G. Corolla pale yellow or rose-red, the tube not exceed- 
ing the calyx, the galea uncinately curved, the lobes 
of the lower lip eciliate; filaments all pilose; capsule 
15 mm. long, little exceeding the calyx; leaf-blades 
deeply pinnatifid, the pinnae usually deeply lobed 
and sharply dentate. . . . . . . . . . . . . . .30. P. macrantha 

GG. Corolla yellow, the tube 2 t o  4 times the length of 
the calyx, the galea falciform, the lobes of the lower 
lip ciliolate; only the anterior pair of filaments 
pilose; capsule 20-25 mm. long, a third exserted from 
the calyx; leaf-blades less deeply pinnatifid, the 
pinnae crenately dentate. . . . . . . . -31. P. holfmeisteri 

FF. Calyx-lobes, if 5, with the posterior one narrow and 
entire, often by fusion of the lateral ones seemingly 
fewer; lower lip of corolla a t  most 20 mm. wide; lower 
pedicels usually becoming more than 20 mm. long; leaf- 
blades small (lower 1-4 cm. long), the pinnae 4 t o  12 
pairs; &em slender, 0.5-3 dm. tall. 

G. Corolla yellow, the tube over 4 times the length of 
the calyx, the lobes of the lower lip all retuse, cilio- 
Inte ; filaments all pilose ; leaf-blades linear-oblong, 
the pinnae crenately dentate-lobed. 32. P, longiflora 

GG. Corolla purple, the tube less than 4 t,imes the length 
of the calyx, the lateral lobes of the lower lip 
rounded; only the anterior pair of filaments pilose; 
leaf-blades wider. 

H. Lower lip of corolla 14-20 mm. wide, its lobes 
rcilinte ; hood of galea slightly to  moderately 
gland-dotted, the beak incurved, with the tip 
against the lower lip, or else ultimately sigmoid 
and out,ri~rved; tube of corolla 14 to  2 times 
the length of the calyx; calyx-lobes 5, the 
posterior one entire, often smaller. 

33. P. rhinanthoides 
HH. Lowrr lip of corolla 12-16 mm. wide, its lobes 

ciliolate; hood of galea twisted, st,rongly gland- 
dotted, the beak upcurved-exserted; tube of 
corolla 2 to 3 times the length of the calyx; 
calyx-lobes apparently less than 5, those of 
each side fused and foliose, the posterior one 
much smaller or larking. 

I. Pinnae of leaf-bla,des 4 t o  6 pairs, ovate- 
oblong, the teeth acule or somewhat 
rounded; proxim'al 4 of the lower corollrt- 
lobes and the anterior part of the galea- 
base whit,e. the latter with straight or 
rounded margin; stems erect or ascending. 
usually 1.6 to  4 dm. tall. 34. P. punctata 
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11. Pinnae of leaf-blades 6 to 12 pairs, oblong, 
pinnately lobed, the lobules irregularly 
acuminate-toothed; proximal 2 or l e a  of 
the lower corolla-lobes and the anterior 
one white, the latter acutely triangular- 
toothed on the anterior margin; stems 
ascending or erect, usually 1-3 dm. tall, 
sometimes lower and more diffuse. 

35. P. hookeriana 

1. Pedicularis nodosa spec. nov. Plate 18, B. 

Perennial-rooted. Stem erect or ascending, much branched below, 1-1.5 
din. tall, with 4 lines of villose hairs from the contacting sides of the pctiole- 
bases, the intervening glabrous surface ridged and the nodes slightly swollen 
and darkened. Leaves verticillate in fours, the lower 2-2.5 cin. long, slightly 
pilose or glabrate, the rachis very narron~ly winged, the pinnae about 6 
pairs, inostly about 5 inin. long, acute, with broadly winged rachilla and 
about 3 pairs of dceply cut obtuse to acute lobes, which inay in turn be den- 
tate-lobed; bracts, lowest wl~olly leaf-like, upper smaller, not equaling the 
calyces. Inflorescence 4 or nearly the whole height of the plant, of 6 or 
more 4-flowered fascicles, which are mostly shorter than the internodes. 
Pedicels in anthesis 2-3 mm. long, evidently longer in fruit. Calyx villose- 
hirsute, in anthesis proininent, the tube 5 mm. long, pale, with 10 dark green 
ribs, not reticulate, the lobes 3-4 111111. long, dentate-lobed. Corolla glabrous 
throughout, purple, 10 mm. long, the tube decurved about 90" froin calyx, 
the galea slightly ascending, obtusely rounded, its apex wholly beakless, 
slightly exceeded by the widely spreading and soinewhat reticulate lower lip. 
Anther-cells glabrous, proximally acuminate; anterior filaments glabrous, 
posterior pubescent. Capsule not secn. 

Perennis; caulis 1-1.5 dill. altus, infcrnc rai1losissiinus, quadrifariam oil- 
losus; folia 4-nata bipinnatifida, pinnis 6-jugis; inflorescentia elongata mul- 
tifasciculata; pedicelli 2-3 111111. longi; calyx villoso-hirsutus, lobis 3-4 inm. 
longis dentato-lobatis; corolla oinnino glabra, purpurea, 10 mm. longa, tubo 
decurvo, galea erostre obtusa quain labiunl inferiorem patentem breviore; 
antherae glabrae, cellulis acuminatis; filamentfa posteriora pubescentia; cap- 
suln non visa. 

Type,  a t  5000 inetcrs altitude, Kyungar, Almora District (Head of 
Ganges), collected in flower ,July 14, 1924, by H .  G. Champion, no. 67;  in 
Dehra Dun Hcrbarium. Only collection secn. 

2. Pedicularis roylei Maxiniowicz 

Pcrlic~rlnl.is rovlci Mnxim., in B1111. Arad. Pctrl.sh. 27: 517. 1881. " Hirn:~Iajra oc-cidentali 
( I f o ~ l c ! ) ,  Til3rt.o orciclrntali ad Tschnngrn (Hridc!) ." Royle's sprrimrn, in Dehrn 
Dun Hrrl,ari~~rn, hrnl.s 1nl)rl: " 125.111 Prdirl~laris microphylla Apl,n[?] Kuno~rr," 
with f ~ ~ r t h r r  illcgihlr linrs. It. is t,he 11sui11 Himnlnyan plant,, with corolla only 12-14 
mm. long. I nnl ~ l n ~ h l r  to idrntify 1 . 1 ~  lo(-ality, whirh mnjr lie enst of the l>resrrlt 
Bnsh:~I~r (lislrirt. sincr Roylr npprxrs to  hn\.r h r rn  most fnmiliar a.it,h t,he head- 
wntrrs of t.hr G ~ ~ K P S  and Prnin citrs his spcrimen as from I inmnl~n.  T h r  sheet nt 
D ~ h r n  Dun Iwnrs nnnotalion with Prnin's signntr~rr, and so I prrsume that  it  is 
tlir onr Ihnt Ilr cilrs. 

Coro l I~  pale purple or rose-purple, with galea darker purple. Flowering 
from late ,Iunc to l a t ~  AIIRIIS~.  
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Moist open rocky soil, a t  altitudes of 3600 to 4600 meters, through the 
western Himalayas from Hazara to  Chumbi. 

Hazara: Khanda, Saran Range, Inayat (DD)  ; Musa K a  Musalla, Inayat (DD)  ; 
Musalla Shinkiari, Irrnynt. 20005 (DD)  ; -Kagan: Besar, Inayat (DD)  ; Chipran, Innuat 
( D D ) ;  Karru Nila, Inuyat ( D D ) ;  Makra, Inayat ( D D ) ;  Sarul, lnayat  22045 (ANSP, 
DD, UCLA);  Uruk Xila, Inayat (ANSP, D D ) .  Muzaffarabad: Chobsar, Inayat  (DD, 
UCLA) ; hlusa, Itcu~clt ( D D )  ; Thora, Inayat 22045a ( D D ) .  Icasmir: Mt.  Apharwat, 
ahove Gulmarg, Slc~uart  8781 (ANSP, Gord), 10332 ( N Y B G ) ;  Sonsal Nullah, Liddar 
Valley, Drtthie 13386 ( D D ) .  Chamba: head of Hudan Valley, Harsukh (DD)  ; I h k t i  
Pnm, Koelz 8624 (AXSP, NYBG) ; Pangi, Duthie (ANSP, UCLA), Heyde (DD) .  Lahul: 
Bailing Nullah, Koelz 1250 (NYBG) ; Dropka Gongma, Koelz 6872 (USNH) ; Rotang 
P u s ,  Drrimmond 8919 (TJCLA). Rashahr: Hangla Pass, Permanand 679 (ANSP, GH,  
NYBG, USNA, USNH);  Pieri Pass, Parmanand 528 (ANSP, GH,  NYBG, USNA);  
Rllpan P a s ,  Parmanand 1171 (Gord, G H ,  NYBG, USNA, USNH).  Tehri:  Duda Gadh, 
under Srikanta, Dlithie 564 ( D D )  ; Gangotri, Keshavanand (DD)  ; Ourie Gadh, in Nila 
Valley, Dttlhie 564a ( D D ) .  

Also seen from Xepal, Sikkim, Chumbi, and Tibet. 

3. Pedicularis ophiocephala Maximowicz 
Pedicrclnris ophioccphnla Maxim., in Bull. Acad. Petersb. 32: 583, tab. 5, fig. 94, 1888. 

" Himalaya: liurnnon, valle Ralam, 13-15,000', Augusto 1884 (Duthie! n .  3225.. . .), 
Barji-knng, 14.70tY (Slrachcy & Winterbol,tom! n. 8, -specc. pessima)." Both 
rollertions seen as  indicated below. Since the second was stated t o  be very bad, 
the type collection is clearly Duthie 3225, gathered in flower August 25, 1884, of 
whirh the type or an isotype is in the Dehra Dun Herbarium. 

Corolla pink-purple. Flowering in late July and August. 
Alpine, a t  altit.udes of 3400 to 4500 meters, through the Himalayas of 

Kumaun and Nepal. 
Iiumnrln: Barji Icang P a s ,  Strachey B Winterbottom 8 ( G H ) ;  Ralam Valley, 

Dltthie 3225 ( D D ) .  3228 ( D D ) ,  l n n ~ a t  24785 ( D D ) .  Nepal: Nampa Gadh, J. R .  Rezd 
5837 ( D D )  ; Palang Gadh, Reid 5837a ( D D ) .  

4. Pedicularis pycnantha Boissier 

Corolla described in different accounts as white or pink, but on labels 
as yellow, or as explained on that  with Koelz 5177: " yellow, becoming 
maclder pink with age." Possibly the color differs in the various subspecies, 
this obeervation being of cuspidutn. 

As a species Pedicularis pycnnnthn occurs over arid central Asia from 
Turkestnn ~ n d  western Pcreia to Bashahr in the Himalayas. The follow- 
ing subspecies, though to some degree intergrading, seem recognizably dis- 
tinct, st,ructurally and geographically. 

I 

A .  Anther-cells proxirnnlly nrute or a r ~ ~ t i s h ;  lower lip of rorolln at)ont 4 length of 
the galpa; cnlyx-lobrs lanccolate, distnlly attenuate-s~~bulate, entire or nearly so ;  
Ienvrs ~ l n h r o r ~ s  or $lightly pubescent. . . . . . . . . . . . . . . . . . . . . . . . . .4a. P .  p. tup-ica 2" 

ZVn Turke3tan is nnother rrpres~ntat ive of Pcdicitlan'a pllcnnnt,hn that in calyx, cor- 
olln. and n n t h ~ r s  is ns tupirn, but differs hy ils strongly Innulose foliage. It rnny be de- 
srrihvd ns fnl low~: P ~ d i r ~ l l a n ' s  pycnnrtlhn lanulora mthsp. nov. I,CRVCS, s t rm,  and in- 
florrswnre Inn~~lose with white hair% Stern 1 dm. tall. I~af -b lades  irregillarly bipin- 
nntifirl-loh~d nnd -rut. Infloreerenre dens?. Bracts lance-ovrlt,e, entire, longrr than 
rnlvres, ronspic~lorlsly lanose-ciliate. Calyx-lobes Ianreolnte, at tenlmte, entire. Corolla 
13-14 rnm. l o n ~ .  the lower lip spreadinn. rlhor~t 4 the Ienath of the ror~nded nalea. 
(cnnt. nt bottom of D. 121.) 
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AA. Anther-cells proximally acunlinate; lower lip of corolla more than 4 length of, 
often equaling the galea; leaves sliglrtly to  strongly lanulose. 

B. Calyx-lobes linear-subulate, entire or nearly so; inflorescence usually somewhat 
interrupted.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4b. P. p. se7nenou'ii 

BB. Calyx-lobes ovate-lanceolate to lanceolate, obtnsish to  callose-cuspidate, ser- 
rulate-denticulate; inflorescencc usually dense throughout. 4c. P. p. cuspidala 

4a. Pedicularis pycnantha typica 
Pedicularis pycnantha Boiss., Diagn. ser. I ,  12: 45, 1853. " Hab. in  monte Totschal 

prope Teheran ad nives Kot[slchy pl. exs. Pers. bor. No. 166." Topotype, collected 
" in  alpinis Totschal", June 4, 1902, by J .  & A. Bornn~iillcr, no. 7809, seen in Herb. 
Academy of Natural Sciences of Philadelphia and the University of California a t  
Los Angeles. This was originally named var, glabrata, but seems t o  answer the  spe- 
cific description, except that  the calyx-lobes are triangular-lanceolate to  lanceolate 
rather than shortly triangular, a detail in which the original description should 
probably be emended. Boissier gave the color of the corolla as pink (" pallide 
carnea "1, but  none of the follon~ing specimens bears record of color. 

Pediculaiis pycnantha glabrata Bornm., in Repert. Nov. Spec. Regn. Veg. 3 :  75, 1906. 
" Bornmiiller, exsicc. no. 1652 (Iiurdistan, Sakri-Sakran)." This was distinguished 
from the species by the subglabrous leaves and stems, Bornmiiller evidently assum- 
ing that  the latter was strongly pubescent in true pycnclntha; since Boissier's de- 
scription does not mention the indumentunl of either stem or leaves, we may as- 
sume that Iiotschy's type was the inconspicuously pilose plant that  Bornmiiller later 
gathered himself on Mt.  Totschal. 

Arid alpine locations, open or in pine forests, western Persia t o  Baltistan, 
eastward a t  altitudes of 2700 to  3500 meters. Flowering from late M a y  t o  
August. 

PERSIA. Tehcran: M. Elburs, in alpinis Totscllal, Born~niillcr 7809 (ANSP, UCLA). 
Iihorasan: Iihorasan, Aitchison 679 ( D D ) .  

AFGHANISTAN. Iihash Dt.,  Icoelz 13005; Sirotai, Icoclz 11943; I iu~ . ram $ Hariab d ~ s -  
tricts, Ailchison 108 (DD) .  

INDIA. Hazara: Besar, Innyat (DD)  ; Icagan Valley, Innyat 19985 (ANSP, DD,  
UCLA). Gllgit ( 7 )  : " Gllgit Expedltlon ". Gilcs 3 ( D D ) .  Astor: " Astor ", T a ~ t i ~ r  r 248 
( D D ) .  Purlg: hlarpu Nullali, D7rlltic~ 11771 ( D D ) ;  Matayan, Dras Valley, Di~ lh tc  
11747 ( D D ) .  

4b. Pedicularis pycnantha semenowii (Regel)  Praili 

Pcdiculniis seincnowil Regel. in Bull. Soc. Nat. Moscou 41, pt.  I :  108. 1868. i d  Auf dem 
Bergr Bsjan-Djrrruk bci ICopal im Alatau cisiliensis bci 7000 Fss. Hohe (Sc~~icnoru) 
[in 18571 ." 

Pcdicz~lnris pycnanlhtr scntciiowii (Regel) Pruin, in Journ. Asiat. Soc. Bengal 58, pt. 11: 
264, 1889. 

So far as  the limited material a t  hand shows, the plants of the I iurram 
Valley, marked below by asterisks, while in other dctails like this subspe- 
cies, tliffcr by having the inflorescence dense throughout, as  in tllc other 
subspccics. The  length of the lower relatiye to the upper lip of the corolla 
sccins also intermcdintc. 

Pinr forcst,s on dry ~nountain slopes, Alatau Mountains of eastern Tur-  
kcstnn to  thc western Hindu Icush Range of Chit,ral and Gilgit in north- 
western India, where a t  altitudes of 2700 to  4500 meters. 

(Plnnt:~ Innulosa : cnlycis lohi lancneolat.i, at,t,en~~nt,i, int,cgri ; rol~olla 13-14 Inm. longa.) 
Typr.  Turkesinn, rollcct.ed in floalcr June 21? 1881, by A.  Rrpcl; in Hcrb. Aradenly of 
Nat~~r : l l  S(-ienc.es of Philndelphin, isotypc nt Univcrsity of California a t  Los Angeleu. 



.\FGHANISTAN. Badakshan: Dorah Pass, - 247 ( D D )  . * Kurram Valley : Si- 
k a r a ~ n ,  Ailchisou 487 (DD,  GH) ,  Harsukh 14841. 

1s1)r.a. * I(urran1: Sufaid Koh, above Parachunar, Hare Ihis 33302 ( D D ) .  Chitral : 
Achal Gur, Rumbur, liarriss ( D D )  ; Chitral, Hnrl-iss 16441 ( D D )  ; Tarashmir, Haniss 
( D D ) .  Dir :  Gujar (" Guger "), Harriss 16440 ( D D ) .  Gilgit: " Gilgit Expedition (No. 
of Hinclu Kush) ", Gilcs (DD). 

4c. Pedicularis pycnantha cuspidata subsp. nov. Plate 18, C. 

Leaves, stems, and inflorescence lanulose to lanose with m-hite hairs. 
Stem 0.5-1.5 dm. tall, usually floriferous nearly throughout. Leaves 5-10 
cm. long, irregularly sharply bipinnatifid-lobed or -toothed, teeth becoming 
cuapiclate with sharp callose tips. Inflorescence densely flowered. Bracts 
simple, oblong-lanceolate, proximally entire and ciliate, distally cuspidate- 
dentate, all except the lower equaled by the fruiting calyces. Pedicels very 
short (in fruit 1-2 mm. long). Calyx becoming 12-14 mm. long, the lobes 
5-7 mm. long, ovate-lanceolate to lanceolate, tending to serrulate-denticu- 
late, becoming callose-cuspidate. Corolla " yellow, becoming madder pink 
with age ", 18-20 mm. long, the deflexed-spreading lower lip nearly as long 
as the galea. Anther-cells proximally acuminate. Capsule becoming 10 
~ n m .  long, 8 mm. wide, its apex slightly decurved. Seeds 2-2.5 mnl. long. 
~vhite-reticulate. 

Planta lanulosa; caulis 0.5-1.5 dm. altus; folia 5-10 cm. longa bipinnati- 
fitla dentibus cuspidatis; inflorescentia densa; calyx 12-14 longus, lobis 5-7 
mm. longis ovato-lanceolatis dentibus cuspidatis auctis; corolla 18-20 mm. 
longa ; cellulis antherae acuminatis ; capsula 10 mm. longa ; seinina 2-2.5 
mm. longa. 

Type, GundlalZ0 Kulu Valley, Kangra, collected in flower June 26-29, 
1933, by Walter Koelz, no. 5177; in United States National Herbarium, 
isotype a t  Academy of Natural Sciences of Philadelphia. 

Dry rocky places, a t  altitudes of 3000 to 4000 meters, through the west- 
ern Himalayas from Lahul to Bashahr. 

1,ahnl: Kyelang, Koclz 502 (NYBG);  Patseo to Tsingtsingbar (on s. w. foot of 
Bars 1,atsa Pass). Bchlnginlu~czl 4021 ( G H ) ;  between Sisu and Gondla. Drlimmonri 
8902 (DD) :  Zanskar-Tw. Drummond 8921 ( D D ) .  Kangra: Gundla, Kulu Vallev, 
K o d z  5177 (ANSP, USNH).  Bashahr: Hangla (" Hangoo "1, Parmanand 642 (ANSP. 
C:ortl. C;H. NYBG, USNA), Royle 125/10 ( D D ) ;  Poze, Chini. Pnrmnnnnrl 775 (Gord, 
C;H. STBG,  USNA). 

5. Pedicularis maximowiczii Krassnow Plate 18, A. 
Pcdic~tlans mrtzitnou:iczii I<ras.rn., in Script,a Bot.. Hort.  ITni\,. Petrop. 2:  18, 1889. Tian- 

Srhan Mountains. gathered by Andreas Iiramnow in 1886. Exact locality appar- 
ently accidentally omitted. As I have seen neit,her type nor any authentic speci- 
men, the identification of t,he species now ronsideretl as this is provisional. The  
original description gave no dimcnxions, but our plant agrees with it  in habit,, leaves, 
ioliar bracts, short infloreseence, spat,~llate dent,ate calyx-lobes. and corolla, but the 
capsule is wider than descrihed. a discrepancy easily r~nderstood since Krassnow's 
~ 'apsl~les  were irnrnatrlre. On that  account may likely hc explained Krassnow's 
f:tilure to  mention the most st.riking featare of orlr plant,, its long pedicels. Finally, 
I<rassnow says that the subfloral leave8 (bract,3) are nevcr vertirillnt,e, whereas 
Koelz' material shows them sometimes so. Such differences seem to demand merely 
an emendation of Krnwnow's description. 

Apparently from the Tian Slian to the wer~tern Himalayas, the altitude 
in the latter not stated. Seen in fruit in late July. 

Ptirig: - , Koclz 6017 (USNH). 

3' May this not he " Gonrlln " in 1,ahull 
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Midway between this and Pedicularis pycnanthn semenowii appears to be 
P. pulchra Paulsen (in Bot. Tidskr. 27: 211, f .  1, 1906), also a low plant 
with lanceolate leaves and similarly long fruiting pedicels, but with irregu- 
larly sinuate-pinnatifid leaf-blades and entire lanceolate calyx-lobes. This  
mras gathered by Lieut. Olufsen in the Painir in 1898. 

6. Pedicularis svenhedinii Paulsen 
Peclicularis suenhedirlii Pauls., in Sven Hedin, Southern Tibet 6 pt. 111: 44, f .  2 I!C ]?I. 7, 

1921. " S. W. Tlbet, Height above the source of Tsangpo, northern foot of Hlna- 
layo, 5015 m., 13th July 1907 [Sven Hedinl." 
Apparently, while usually spotted, eastward the galea may bccolne dor- 

sally purple and the lip reticulate; likely the type bore such flowers. The  
most spotted collection seen is Icoelz 2522 froin Ladakh, while Pamzcrnnnd 
1806 froin Bashahr has galea purple-flecked to dorsally solid purple and 
lower lip with purple reticulum. 

Gravelly or stony soil, along streams a t  altitudes of 3000 to 5500 mcters, 
in the western Himalayas fro111 Chamba and Ladalch to Bashahr. Flower- 
ing fro111 mid-July to mid-August. Flowers fragrant. 

Chamba: Pangi. Heyde ( D D ) .  Nuhra: Leatsung to Panamik, Nubra Vallcy, 
Schlaginlweit 2042 (GH).  Ladakh: Cho~~tren Chen. ZCoclz 2665 (ANSP. F T B G ) ;  
Grienathitl, IIcyrlc (DD)  ; H I ~ I I S ,  Slcwart (NYBG) ; opposite Iie La, Koelz 2522 
(ANSP, DD, NYBG, USXH) ; I<hnlotse-Lch, Stewart (NYBG) ; Iillardong Pass, Stew- 
nrt; Leh, Schlngiltttc,eit (AYSP, USNH) ; I,ilr~r, Koc~lz 6273 (ITSNH) ; Nllrla Mud, Iioczlz 
233211 (XI-RC: ) ; Spuf rlk. S l r z r ~ n ~  l ; T R : I ~ Z ~ ~ I I I ~  TPO. Zioclg 2397:t (ANSP, NYBG) . Rup- 
s1111. Hnnle. Iiorlz 2282, 23053 (NYBC:) Bnsllall~.: 1 ' 0 ~ ~ .  Pnrtjrorintrd 806 (C;ol.rl GH. 
Sl-BC;, USSA,  USNH).  

7. Pedicularis albida spec. nov. Plate 19, A .  
Perennial, with thick roots descending from the crown. Stems PC\-eral, 

erect, simple, 1.5-2.5 dm. tall, loosely villose over entire surface or the Iiairs 
shorter and in 4 lincs. Leaves basal and in remote ~vhorls of 4 ,  tllc I~asal  
long-petiolcd, the cauline short-petioled or sessile, above glabrate, beneat11 
finely pubescent, tlie rachis narron~ly winged (usually 0.5-1 inin. wiclc), the 
pinnae about 9 to 12 pairs, 2-3 111111. long, with about 3 pairs of obtu5c or 
callose-cusl)idate lobes, ~vliich are also so and which are not or hardly widcr 
than tlie mid-blade; bracts, lowest so~nctiines leaf-lilic, upper or all slnnller, 
lanceolate, with wide entire proximal and pinnately lobulate distal portions. 
Inflorescence of 3 to 5 fascicles, the lo~vest U P I I ~ I I ~  slightly ieolatet-l, in an- 
thesis vjllose tl-~rougl~out, in fruit glabresccnt. Pedicels in anthesis 2-3 Inm., 
in fruit the lower 3-5 nim. long. Calyx in anthesis 6-7 mm., in fruit 8-9 
111111. long: tube palc, with dark green villose ribs lncdian to each sep:11 and 
to tllc 1)ostcro-lateral sinuses, cleft 1 depth anteriorly, posteriorly only 
slightly so;  the lobcs irregularly devclol,erl, tlie niid-posterior short or lack- 
ing, thr  postero-laterals longest and with lohulate 111argi11, the antero-latcrals 
sl~ortcr,  all lobes and margins of calyx l~urplisli, the lnnrgins bec~oi11iiig re- 
rurved so that  thc dcnscly lanulosc projecting portion of thc interior surface 
of tlir calyx seems a ciliation. Corolla glabrous throughout, \vliitc, 18-20 
1n111. long: thc tube dccurvcd about 4.5. from the calyx; thc galea 9-10 mm. 
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long, white or purplish, recurving-arched above the lower lip, distally con- 
tracted anteriorly to the truncate or rounded apex; lower lip 5-7 mm. long, 
the antero-lateral lobes wider than long and spreading laterally, the mid- 
anterior longer than wide and deflexed-spreading. Anthers glabrous, the 
cells acute to acuminate a t  base; filaments all glabrous. Capsule 14-15 inm. 
long, ensiform, distally cuneate-rounded to the mucronate beak, dehiscing 
entire length on posterior side. Seeds 1.7 mm. long, pale, iniilutely alveo- 
late-reticulate. 

Yerennis; caules plurimi simplices 1.5-2.5 dm. alti villosi aut  quadrifar- 
iani pubescentes; folia basalia et  4-nata caulina, pinnis 9-12-jugis dentibus 
obtusis cuspidatisve lobulatis; inflorescentia 3-5-fasciculata; pedicelli 3-5 
mm. longi; calyx villosus, lobis lobulatis posteriore minimo aut  nullo; corolla 
undique glabra, alba, 18-20 mm. longa, tub0 decurvo, galea erostre truncata 
quaill labium inferiorem patentem longiore; antherae glabrae, cellulis acutis; 
fila~lienta glabra; capsula 15 mm. longa, ensiformis, latere posteriore dehis- 
ccns; semina 1.7 mm. longa. 

Type, mcadon~, 3700 meters altitude, Shigar Nulla, Baltistan, collected 
in flower August 22, 1936, by Walter Koelz, no. 9731 ; in Herb. Academy of 
Saturn1 Sciences of Philaclelphia. 

hIoist places on alpine steppe, a t  altitudes of 3000 to 4500 meters, 
through the western Himalayas and Hindu Kush ranges, from the Pamir 
Border to Spiti. Flowering in July and August. 

Pnmlr Bountlary Banks of R.  Aksu and its nffluents, Cnpl. Alcock 17752 (DD).  
Tltwt Kamkorum, Clarkr 30187 (ITCIA). Gilgit : Gilgit, Tanner (DD) .  ICashmir: 
Rt~rz~l, Koclz 9382 (NYBG FSNA) Baltistan: Alamp~ La, Dzilhre (DD) ; Deosai 
Plaln.;. Kc~rlz  9496 (AXSP, GH, NYBG, USNA, USNII), Slewart 19942 (DD, Gord. GH, 
SYnC;. USXH). 20062 (ANSP, Gord, GH, NYBG) ; Deo.sai (" Deotsu "1, Slrnchey & 
11-~n(crbolloni 876 ( D D ) ;  Ksrpuche Valley, D~ithre 11062 (DD) ; Sh~gar N ~ ~ l l a ,  Koelz 
9731 (ASSP. Cord, CH, NYBG, USNA, USNH); Thalle La, Slccunrl 20651 (ANSP, 
XYBG) Purls: Gyarna Tongdzr. I\'oelz 6007 (USNH) ; LamIran Sullah, above Dras, 
Dulhrf 13i85 (DD).  L~dnkh : Iihnrhr~. Schlaninlweit 5862 (GH), S l ~ w a r t  (Cord) ; Hanu 
Y:wn~a vln H:~nrlam~r up Chorhnt I,a (paw betwccn Indus and Shayok valleys), 
Schllrqtrrlrrc l t  6501 (GH) .  Mangr~k: Pananuk to Tsanglung, Nubra Valley, Schlagint- 
I ~ F I ~ .  Spl t~ :  Jah, H .  A .  C .  Glll 2042 (DD).  

TIBET. Chal(lr~. n. of Untadhure Pass, east of Almora, Champion 66 (DD).  

Of the three segregates from Pcdicz~1nri.s chcilanthifolia Schrenk now 
recognized from the western IIiinalnyas, P. svenhedinii, P. albidn, and P. 
purp~ t rcn ,  the second is likely nenrcqt to that species of Songarin. Unfor- 
tunately, I have seen no authentic specimen of the Songarinn plant, and, as 
the original description coulcl apply in every detail either to the present or 
the following specie$, I can not point out its distinctive characters. That  i t  
will prove different from either of tIie9e secms indicatecl by the occurrence 
in the intervening Paniirq of yct another plant, which shows thicker and 
Inore purple galea than P. albidcr and Iias itq leaf-pinnae about as wide as 
long. That  the Inst is also different from P. rhcilnnthifolin is in turn indi- 
cated by its strongly decurverl galea, whereas the gales of that  species was 
tlegcribed as rather straight (" rectiu~cula "). With so little material a t  
l~and  I heitate,  however, actually to describe it. 
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8. Pedicularis purpurea spec. nov. Plate 19, B. 
Perennial, with thick roots descending from the large crown. Stems 

many, erect or slightly decumbent, simple, 1-2.5 dm. tall ,  finely villose in 
4 lines, o r '  somewhat villose with longer hairs a t  base of inflorescence. 
Leaves basal and in whorls of 4, the basal long-petioled, the cauline short- 
petioled or sessile, above glabrate, beneath finely pubescent, the rachis 
scarcely winged proximally, somewhat so distally (about 0.5 111111. wide), the 
pinnae about 7 to 10 pairs, 2-5 mni. long, with 2 or 3 pairs of lobes, which 
are obtuse or sometimes callose-cuspidate but are definitely wider than the 
midrib; bracts, lowest usually leaf-like, upper or all smaller, lanceolate or 
oblong-lanceolate, with entire proximal and pinnately lobulate distal por- 
tions. Inflorescence of 2 to 4 fascicles, often so congested a s  to appear a 
single head-like cluster, villose throughout, or ultinlately the rachis and 
pedicels glabrous, and the calyx loosely villose. Pedicels in anthesis 1-2 
nim., in fruit the lower 3-4 mm. long. Calyx in anthesis 6-7 mm., in fruit 
8-9 inin. long: tube pale, with dark green villose ribs median to each sepal, 
cleft ?, depth anteriorly, posteriorly not cleft; the lobes slightly irregularly 
developed, 4 lobulose-dentate, the postero-laterals longest, the mid-posterior 
entire and about equaling the postero-laterals, lobules and margin of calyx 
dark green, remaining erect and concealing its lanulose inner surface. Cor- 
olla glabrous throughout, purple, with pale throat, 18 mm. long: tube de- 
curved 30" to 60' from the calyx; the galea 10-11 min. long, ascending- 
arched above the lower lip, distally contracted anteriorly to the narrowly 
rounded or acutish apex; lonrer lip '7 mm. long, the lobes all rounded, the 
antero-laterals wider than the mid-anterior. Anthers glabrous, the cells 
acuininate a t  base; filaments all glabrous. Capsule 15 111111. long, ensiforin, 
distally cuneately acuminate, dehiscing entire length on posterior side. 
Seeds 1.5-2 inin. long, pale, minutely alveolate-reticulate. 

Perennis; caules inulti simplices 1-2.5 dm. nlti quadrifariam villosuli; 
folia basnlia et  4-nata calilina, pinnis 7-10-iugis dentiblis saepissime obtusis 
lobulatis; inflorescentia 2-4 fasciculata, saepe congesta; pedicelli 3-4 mm. 
longi; calyx villosus, lobis lohuloso-dentatis, posteriore aequilonge integro; 
corolla undique glabra, p ~ i r p ~ ~ ~ ~ e a ,  18 111111. longn, tuho decurl-o, gnlcn erostre 
apice obcuneata, qlianl labiuni infcriorem patentem longiore; antherae glab- 
rnc, celllilis aruminatis; filaments glabrn; capsula 15 1111n. loilga, ensiformis, 
latere postcriore dehiscens; senlina 1.5-2 mm. longn. 

Type, 4600 meters altitude, Drokpo Gongma, Lahul, collected in flower 
August 29-30, 1933, by IVnltcr Icoelz, no. 6895; in United States National 
Herbarium, isotype in Herb. Academy of Natural Scienccs of Philadelphia. 

Presumably in moist pl:lccs, a t  altitudes of 3600 to 5000 mcters, in the 
western IIinlalayas from I<ashmir to Lahul. Flowering in .July and August. 

I<nqllmir. Arncrnnlh, ul~licr L i d d : ~ ~ .  Cnnoii Stnkoe (S t~ toar l  9460x1 (Gord.);  
J<argrh Vnllev, ahovc T~ln l l ,  Dictlrlr 13920 (Dl)) nnltistan: Hushe via Hnldi l o  Tsor- 
knnrln, Sclrln~rnl~r~ctt 5647 (C;H). P I ~ I I R :  Chntl~nni Nullnh, I\.. of Dins. Dirthic 13564 
( D D )  Zaslrnl.: I<nl.girl, Koclz 5444 (ITSNII) : Pcnsi 1,a. I<oc.lz 5848 (USNH) . 1,nhul: 
Barn 1,nchx Ln. Korlz 0835 (IJSNH) : C1,nndrnlnl. T<oc,lz 6933 (ITSNTI): Thlhl~rie Pnr- 
?rtrcnn,lrl 47 A (C;ord. NYRG. ITSNA) : Droklio hnngrnn, Tiorlz 6860 ' ( ITSNH~, '  6895 
(ANSI', ITSNII) ; Mt. TCnrtlnng, Di.uin~~ioiid 8907 (UCLA) ; P ~ n g i .  Hryde ( D D )  ; Ser- 
(.hli. I<r~clz 6690 (USNH).  
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9. Pcdicularis moHis Wallich 
Pedicularis mollis Wall., Numer. List Spec. Ind. Mus. n. 415, 1829, ined. " Gossain 

Than  "; ex Benth.. Scroph. Indicae 53, 1835. " Hab.  ad Gossain Than, 1Yallich." 
Mt.  Gosai Than is in the Himalayas above eastern Nepal. 

A t  altitudes of 3000 to  4500 meters, through the Himalayas from Bash- 
ahr  to Chumbi. Flowering from July to  September. 

Bashahr: Palikchi t o  Kiari P., Lace 1020 ( D D )  ; Ragchham, Parmanand 933 (ANSP, 
Gord, GH.  NYBG, USXA, USNH).  Kumaun: Nipchang Valley, Duthie 3229 (DD)  ; 
Palang Gadh, Byans, Duthie 5844 ( D D ) ;  Ralam Valley, Duthie 3230 (DD) ,  Inallat 
24804 (ANSP, D D ,  UCLA). 

Also seen from Nepal, Sikkim, and Chumbi. 

This resembles in annual growth, doubly pinnatifid leaf-blades, and soft- 
hairy pubescence Pedicularis gracilis Wall., but may be distinguished by its 
taller stems with always verticillate leaves and ascending branches, its 
longer and dentate calyx-lobes, and its smaller corollas with bealcless galea. 

10. Pedicularis hcydei Prain 
Pedic~ilrrris heydei Prain, in Journ. Asiat. Soc. Bengal 58, pt. 11: 258, 1889. " Western 

Himalaya: Lahul (Watt!) : Pangi (Heyde!)." Of these the specific name would 
select Heyde's for type. This contains a reference to Prain's forthcoming account. 
whir11 appeared with illustration in Ann. Bot. Ciard. Calcutta 3: 140, pl. 27, 1890. 
A specimen of this collection, in the Dehra Dun Herbarium, gives the year as 1874 
and the source as  "Leg. & comm. Rev" A. JV. Heycle." I t  is bu t  a small piece, 
very like that shown on Prain's plate but hardly able to show such a transition in 
leaf-shape from the lower t o  the upper blades ns is there depicted. Accordingly, I 
take it for an isotype, and presume that the type itself is in the Calcutta Herbarium. 

L L  Flo~vers rose, paling in folds of throat only, hood darker; very frag- 
rant " (Koe l z  2414g'J. Flowering in July ancl August. 

Wet gravelly soil, along streams, a t  altitudes of 4500 to 5500 meters, in 
the western Himalayas from Kashmir to Bashahr. 

Kashmir: Tinmeh. Taklt~ne: La, Koelz 6491 (USNH).  Ladakh: K e  La. Koele 
2508r (ANSI', NYBC;) ; Tsakzhun Tso, Koclz 2370 (ANSP, NYBG). Chamba: Pangi, 
Ifcycle (DD). Bashahr: " In regno Bassnhir ", Bnksh (UCLA). 

11. Pedicularis chitralcnsis spec. nov. Plate  20, A. 
Perennial, perhaps somewhat rhizomatous, with tnany thin roots from the 

caespitose crown. Sterns several or perhaps many, erect or slightly decum- 
bent a t  base, simple, 0.5-1.5 dm. tall, bifariously pubescent, hairs longer on 
upper part of plant. Leaves basal ant1 opposite on the stem: the basal 
blades long-petioled, the cauline short-petioled (1  or 2 pairs, and these often 
subha~n l ,  so that  the stems appear scape-like), 1-1.5 cm. long, glahrntc 
above, beneath paler, sparsely plibescent or glnbrate, the rachis broadly 
wingecl (about  1-2 mm. \vide), the pinnae 5 to  6 pairs, 1.5-3 mm. long, ir- 
regularly denticulate with acute to rounded lobules, in width about equal- 
ing the mid-blade; petioles flat and narrowly ~ringcd,  those of thc upper 
caulinc leaves and bracts relatively wide ant1 ciliate, thc blades of the bracts 
small, not over .i mm. long. Inflorescence of 1 to 3 fasciclrs, which a t  first 
are c lo~clv  congested, semi-capitate, but eventl~ally become well-separated. 
loosely villoee throughout. Petlicels in anthesis about 2 mm. long, in fruit 
nt l e a ~ t  4 mm. long. Calyx in anthesis 5-6 mm. long, later becoming at, least 
8-9 nim. long: tube villose, pale, with dark green ribs; lobes all equally 
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distinct, sharply dentate-lobed, the postero-laterals longest, 3 lnm. long, the 
antero-laterals a little shorter, the lliid-posterior smallest, 1 lnm. long, as 
wide as long (or the lobes a t  tiines inore irregularly joined). Corolla glab- 
rous throughout, purple, about 15 inin. long: tube straight or nearly so, 7-8 
mnl, long, about 13 times the length of the calyx; erect about 5 lnln., 
then abruptly decurlred about 105" to forin anther-case, thence cuneately 
narrowed to the gradually tapering (often slightly upcurved) filiforln beak 
6-7 mm. long, its slightly bifid apex narrow and barely obtuse; lower lip 8 
mm. long, spreading 10 111111. wide, the lobes rounded, the iniddle one only 
slightly narrower than the antero-laterals." Anthers glabrous, the cells 
acute a t  base; filaments glabrous. Ca,psule not seen. 

Yerennis; caules pluriini siinplices 0.5-1.5 dm. alti bifariain pubescentes; 
folia basalia et opposita caulina, pinnis 5-6-jugis lobulis acutis rotundatisve 
denticulatis; inflorescentia 1-3-fasciculata, congests, tarde elongat'a, villosa; 
pedicelli 4 min. longi; calyx ~il losus,  lobis lobuloso-dentatis, posteriore inin- 
imo; corolla undique glabrn, purpurea, 15 inm. longa, tubo recto calyce 
longiore, galea erecta tuin valde decurva rostruin rectuin tenuein emittente, 
labio anteriore 10 min. la,to; antherae glabrae, cellulis acutis; filainenta 
glabra; capsula non visa. 

Type, a t  3700 meters altitude, Lawarai Pass, Chitral, collected in flower 
June 26, 1899, by S. A. Harriss; in Dehra Dun Herbarium, isotype in Herb. 
Acadeiny of Natural Sciences of Philadelphia. 

At altitudes of 3600 to 4500 meters, inountains of Chitral. Flowering in 
June and July. 

Clritrnl: Bumborct (" Bamot,eth ", " Bimoreth ". " Bomboutee "), Nnrriss (DD, 
UCLA) ; " Chunistan " (' Chimistan " ) .  ahove Rumbnr, Harris (DD) ; Lawnrai Pass 
(" Luwiri Gol ", " Sunweri Gol "1, Hcoriss (ANSP, DD) ; Sliishi Ii1111 (" Pluit Gal " = 
Parpi1 Pass?), Hnrriss (DD). 

12. Pedicularis brevifolia Don 

Pcdicttlnris brctliJolin TJ. Don. Protl. FI. Nepal. 94, 1S25. " Hab. in Gosaingsthon 
Ncpalensium. Tl'olliclt." Mt. Gosai Than is in the Himalayas above eastern Nepal. 

High alpine meadows, a t  altitudes of 3000 t.o 4500 ~net,ers, through the 
Himalayas fro111 Haza1.a to caetcrn Nepal. ~ l o ~ v e r i n g  from mid-July to 
early September. 

Hnznra (Iinpnn) : Clinl~ri. I11nuril (DD) : Snr Snifal Mnl11k I<n Iiattlin. Itlnllnt 
19993 (1)D. UCI,A) ; S:IIII~, Itln?tnt 22044 (DD).  220'17 (DD).  Muzaffnrnbad: M,lsa. 
Ittn?lril (DD, lT('TIA). Iiaslilnir: Apharwnl, nbovc C;ulmarg, SI(,u~nrl 8854a (ANSP. 
XYBG, T'SNH), 10377 (AKSP. GH) ; Burxil I':lss, Sl(,iclnt.l 19057 (ANSP, Gord), 19891 
(Cord) ; Iialnri Pnss, Slcti,rtrl 18726 (ANSP. S Y R G )  ; Nafran. Itl,prr Liddnr. Stcqonrt 
5796 (NI'BC;); Pnlilpntn. Slc~c*nrl 7338; Son:~mnrg. Slcu~nrl 7338a (ANSP, GH),  9869a 
(ANSP. Ciord. NTDG); Tillrl (" Tilnil "). Diillrir 13900 (DD, ITCI,A) ; Zoji Pass, 
SI(.tc,nrl; Zo.iil>nl Pass. S I C I ~ Y I ~ I  18235 (ANSI'. GH)  . Bnltistnn : 1,nI Pir, Koclz 9528 
(ANSP. C.ol.tl, CH.  XYRC;) ; Mir 1':lnzil Pass. SI(,tcwrl 19934a. Chnnlbn: Rrah~~tour,  
Koclz 101-52 (NYRC.. I T S Y A ) ;  T ~ ~ l , l o k n n ~ l ~ .  Iioclz 1070 (NYBG). Lnlrul: I<l~okhsar, 
Roclz 789 (NYDC;) ; \.in Tillkti Pass, Koc~lr 1216 (NTBG). G:~rlrwnl: PnlnnR Gadh, 
Rynns. .I. I<. R~rid (Dl)) .  I < I I I I ~ : I I I I ~  : H:~ln~n Vcrllcy. l t~nl~nl  24794 (DD).  

XKPAI,: o1q)nsiIr 1311dIli ~ . i I l n~c .  I>ti/lti(, 5836 (1)D). 
- 

27 In t he s in~ lc  collrc.1 ion of Pc~rlirtilnr.is hrcr~i/olin softrnrti for study (Sl(~li~nr.l 
9788n fl.onl S n ~ l n r n : ~ ~ . ~ .  1i:lshnlir). : ~ l l l ~ o ~ t ~ h  the c-oroll:~ is Inl-~rr. with more r~nifol.rnl~ 
c,vlindrir* rmd witln pnlr:~-l)~:lli t l l n t  is t~~unc~ntrly ror~ndrd nt. :lllrs. I find thr 
trrinr lot~r of tllr Inrgr Io~\.rr lip nhn111 ns lnrgr rrlnfi\.c to Ihr others ns in P. chitrnlo~sin, 
rnlhvr 1l1:rn thr witltl~ ns ~~or t rnyrd  on I'rni~i's 1,lntr 26. 



In  the Annals of the Botanic Garden of Calcutta (3: 134, 1890) Prain 
gives two forms of this species: Vera, "tal l ,  erect, leaves 4-nate lanceolate 
pinnatipartite[,] petioles 0 for upper leaves[,] short for lower, spikes elon- 
gated in flower, whorls 3-5 cm. distant "; and tibetica, " shorter, ascending, 
petioles longer, leaves 3-nate or opposite, ovate-oblong, pinnatisect, spikes 
subcapitate in flower, only slightly elongated in fruit." The former would 
include the plants of Nepal and Kumaun, the latter those farther west. 
While I have little material from Kumaun and Nepal, I find i t  impossible 
to sustain the suggested contrasts, since tall individuals with 3-leaved whorls 
and isolated fascicles occur in Hazara (Innyat 1993) and Kashmir (Stewart 
18726), shorter individuals with 4-leaved whorls in Kashmir (Stewart 5796, 
8854n, and 10326a) and Chamba (Koclz 1070 and 1216)) while my only 
Sepal  collection (Duthic 5836)) although relatively tall, bears on the same 
plant leaves on one stem opposite, on another quaternate (Don's description 
g a w  them as either). Finally, the supposed subcapitateness of the inflores- 
cence of tibrtica seems no more than the natural condition a t  the beginning 
of anthesis, and not to be correlated with habit. On these accounts I am 
not distinguishing as racially different the plants from the eastern and west- 
em Himalayas, but consider that  the smaller stature of tibetica is that  usual 
in the more arid western part of the range, although even there under op- 
timum conditions for growth the larger (vern) state may be reached. Natu- 
rally, the larger state is that  usual in the moist eastern Himalayas. 

13. Pedicularis porrecta Wallich 
Pf rlir1~1ni.i.q po~r(~r ln  Wall., Sumer. 1,ict S11~r. Intl. iLIus. n. 423. 1820, inetl.; ex Benth., 

dcroph. Indil-n~ 52. 1,935. " Hnh. in Iirlrnaon, IVnllich . . . ." Isotype, labeled by 
Sc.hn.einitz wibll sperific nnrntx only, sccn in Herb. Arntlemy of Natural Sciences of 
Philnd~lphia. 

.-\long streams, :it nltitutles of 3300 to 4300 meters, through the Hima- 
layas frc)m Chamba tn Chumbi. Flonrering from late June to September. 

Chnrnba: I<rikti Pass. Koelz 10182 (NYBG. USN.4). I,ahr~l: Iihoksnr, Koelz 745 
( S Y R C ; ) ;  Rotsng Paw, ~Vnth 381 (ANSP. NYBG). Dehra Drin-Tehri: Chamsir Pass, 
Pnr.ntnnc~nd 284 (XSSP. Cord, GH, NYBG. USNA, USNH). Garhmnl: above Bhowani. 
Drcth~c 4264 ( D o ) ;  Ixhang Glacl~r. Dtlthlr 5839 p. p. (DD) ; Palang Gadh, Byans. 
D~cthiv 5836 (DD).  I ir~niar~n: Rnlnm Vrill~y, D~~t l t r c  3226 (DD).  I nnyn t  24786 (ANSP, 
D1). 1-C'1,A). 

A l ~ o  wen from Sikkim and Chunit)i 

14. Pedicularis brunoniana Wallich. qpec. nov. 

I propose the rstablishment of this ~pecies, suggested by Wallich in his 
" Stltrlcrical List " but never vnlirlated by a clescription. Of this there 
scem to he t ~ o  sllbspecie~ similar in habit, but showing two stages of evo- 
lutinnary change in the rerlrlctinn of the calyx-lobes. In ctenodonta the 
toothed lobes are normally expanded, but in typicn they are so everted that  
the pubewent inner surface appcars instead forming a seemingly ciliated 
profile; then, by actual reduction of the everted margin to a nearly or quite 
entire edge or eventually to its disappearance, the sepal become3 a simple 



THE WESTERN HIMALAYAS 129 

rounded ciliate projection. Still further reduction has produced tlie mere 
low rounded calyx-lobes of Pedicz1laris gracilis. The  subspecies of P .  bru- 
noniana are distinguishable a s  follows: 

A. Calyx-lobes sharply lobulate-toothed, the  ma;.gin not recurved and so appearing 
ciliate; bracts doubly and sharply toothed; stems about 1.5 dm. tall. 

14b. P .  b .  ctenodonta 
AA. Calyx-lobes usually less sharply or obscurely lobulate-toothed, the margin tending 

t o  be recurved so that  the hairs on the inner surface of the calyx appear as  a 
ciliation; bracts similar or with incurved or bluntish teeth; stem 2-4 dm. tall. 

14a. P .  b ,  typica 

14a. Pedicularis brunoniana typica 

Pcdtc?tlaris bncnoninl~a Wall., Numer. List Spcc. Ind. Mus. n. 422, 1829, ined. " Kam- 
non ". Name placed in synonymy of 1'. gracilis Wall. by Bentham, Scroph. Indicae 
52, 1835. 

Pcdic~ila,is gracilis typica f. prostrata Prain, in Ann. B,ot. Gard. Calcutta 3 :  138, 1890. 
Undescribed, but  specimens cited with comment: spp. haec olnnia cum P. Bnin-  
oninna Wall. consentanea." The  name adopted for this form can only designate the 
plant now considered, while the allusion to P. brtinontana characterizes that  also. 

Pcdiczrlaris g~acilis ntacrocarpn Prain, 1. c. 138, pl. 21, 1890. " I n  Himalaya orientali: 
. . . . Phullaloong . . . . e t  Singalelah, 10.000 p. s. In., Clnrlcc (13418) 1 (12732) 1 . . . ." 
Six collections cit.ed, of which three were illustrated, and among these Clarke 12732 
from Singalelah is that  of whir11 the  fruit was depicted. Since the variety was dis- 
tinguished and named for its fruit, t,his specimen should be accounted type. 

While both the names prostrata and ~izacrocnrpa could be used for this 
plant as a species, neither is appropriate; the plant is not truly prostrate nor 
is the capsule long for a Pedicularis, although i t  does slightly exceed tha t  of 
P. gracilis. Accordingly, I have reverted to Wallich's original name, which 
was intended for the plant as  a species, and I select a s  type his nuinber 422 
as i t  occurs in the Calcutta Herbarium and has therefrom been illustrated 
on Prain's plate 19. Prain's figure C seems this in habit, altllougl~ the stem 
is shown as surprisingly thick and strongly angled, and the calyx-lobes are 
not adequately depicted. Tha t  Prain should have included this subspecies 
in two different varieties of P. grncilis is due to the emphasis placed in the 
one upon the roundness and ciliation of thc ca.lyx-lobes, in the ot,her upon 
the evident presence of teeth on thc calyx-margins, both states being present 
in this subspecies. H e  distinguished them further by the correlations of 
sessile bract,s with capsulcs half-csserted from the calyces in mncrocnrpn, 
anrl of petioled bracts with capsules slightly esserted in gracilis typica, but I 
fail to sustain cither association; the petiolation in all might be counted a 
somewhat cuneate leaf-base, while the capsules vary fronl a to  ;) free in the 
same plant, according to their maturity. 

Perennial. Stems several, lax, somewhat decumbent, usually with some 
short branches, 2-4 dm. tall, with lines of lanulose pubescence throughout. 
Leaves ternatc or opposite: the lower with longer-petioled blades, the upper 
short-petioled, glahratc, finely pubcsccnt on both surfaces, except for the 
white Innulosc midrib abovc, the rachis winged (1-3 n1111. wide), the pinnae 



5-6 pairs, 2-7 mm, long, more or less doubly denticulate or denticulate-lobed, 
in width about equaling the mid-blade, those of the bracts linear t o  ob- 
versely cuneate; the blades of the bracts foliose, the upper smaller, wider 
and shorter, obtusely lobed. Inflorescence lax, of 6 to 8 fascicles on main 
stem, fewer on branches. Pedicels 1-2 min. long. Calyx 4-5 mm. long: tube 
externally villulose to glabrous with narrow green ribs, internally pubescent; 
lobes 5, equally distinct, mostly as  long as wide, all denticulate with acute 
or acutish teeth or with these obsolescent or obsolete, usually the margin so 
everted as to show in contour the inner hairy surface of the calyx, t ha t  forms 
seemingly a short dense ciliation. Corolla glabrous throughout (or galea 
sparsely glandular-puberulent), purple: the tube straight, 4 mm. long, 
slightly exceeding the calyx; the galea erect about 4 mm., then expanded 
and abruptly decurved 90" or slightly more to  form anther-case, cuneately 
narro~ved, next attenuate to a tapering filiform beak about 7 mm, long, its 
apex slightly widened; lower lip 8-10 mm. long, the lobes rounded, the inid- 
anterior distally placed and mucli smaller. Anthers glabrous, the cells acute 
a t  base; filaments glabrous. Capsule 7 inn]. long, 3 mm. wide, narrowly 
ovoid-ensiforin, dehiscing posteriorly and also distally anteriorly. 

Perennis; caules plurimi ramosi 2-4 din. alti 2-4 fariam puhescentes; 
folia ternata vel opposita, pinnis 5-6 ,jugis denticulatis sive denticulato-lobu- 
latis; inflorescentia laxa;  pedicelli 1-2 mm. longi; calyx villosulus au t  glaber, 
lobis 5 omnis denticulatis vel subintegris et dense ciliatis; corolla unclique 
glabra, purpurea, tubo recto calycem parum excedente, galea erecta valde 
clecurva rostrum rectum filiforinem emittente, labio anteriore 8-10 mm. 
longo: antherae glabrae, cellulis acutis; filamenta glabra; capsula 7 min. 
longa, anguste ovoideo-ensiformis. 

AIoist open places, a t  altitudes of 3000 to 4000 meters, througli the 
Hinialayas from Bashnhr to Chumbi. Flowering in August. 

Bashnhr: Chitknl P a ~ s ,  Pnrttrtr~trrrcrl 987 (ANSP. C;ortl. CiH, NTBG, ITSNH) ; Iiash- 
ang, Lncc 481 ( D D ) ;  Ptrngi. Brrksh 5177 (TTC'I,A). T~l11.i: Dnngr~ll:~. D i ~ t h i c  1874 (DL));  
Jnngln. L)rr/hic,  233 ( D D )  ; Jllmnotri, D ~ t l l r i ~  810 ( D D ) .  Ciarhwnl: Rnd~.innth, Schlnginl-  
u-ei l  10063 ( G H )  ; Gnthnng, Strnchcy  S: 1Virtlci.bollor11 11 (GII ) .  Kr~maun-Gori Valley:  
I'nrhhr~. Innynl 24788 ( A M P ,  Dn) ; Rilkote. Inn!jnl 27489 (DD) ; Srrrnjkund, I n o ~ a l  
24802 ( I ID) .  -Kali 'C':~llcy: Rr~tlhi. Jt~nyrrl 24797 (L) I l )  ; -Ral:~m Valley, D~i/A.ic 3224 
( D D ) .  .V. Gill 594 (ASSP, UCLA). 

Also .wen from Sikkinl and Cllnmbi. 

14b. Pedicularis brunoniana ctenodonta subsp. nov. Plate 20, B. 
Stems 1.5-2 rlm. tall. Chlyx-lobes all decply and sliarply lobulate-tlcn- 

tatc ,  plnnely expnn(lecl ant1 ronrealing thc hairy inner surface of the calyx. 
Gales of corolla more stronglv glanclular-puberulent. 

Cnules 1.5-2 dm. al t i ;  lobi calycis valtle lobulato-dentati erecti; galea 
corollac magis glantlulari-puhescens. 

Type, a t  4900 nleters altitude, I<ukti Pass, cast of Brahmour, Chamba, 
collecterl in flower in early .July 1936, for IYaltcr Koelz, no. 10180; in Herb. 
l'nited States National Arboretum, isotype a t  Crortlon College in India. 
Only collection seen. 

Akin to Prrliculnris, brunoniann, with similar corolla and calyx, is P. 
khasiana ( . J .  D. Hooker) comb. nov., hasetl upon P. qrnrilis khnsinnn Hook. 
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f.,  F1. Brit. India 4 :  307, 1884, its type being froin ( (  Khasia Mts.;  alt. 5-6000 
ft., Griffith." Collections in the Dehra Dun Herbarium froin Khasia (J, D. 
Hooker G. T. Thomson) and froin Assail1 (Upendranath Kanjibal 4494 
from "22nd mile China Rd.") fit well Hooker's and Prain's descriptions, the 
elongated slender stems, the small sessile leaves, bracts shorter than calyces, 
very short-pediceled flowers, ovate and ciliate calyx-lobes, and slender up- 
curving beak of galea being quite as  in Prain's illustration (in Ann. Bot. 
Gard. Calcutta 3 :  138, pl. 31, 1890). The  plant seems best considered a s  a 
separate species. 

15. Pedicularis gracilis Wallich 
Pcdic~ilaris gracilis Wall., Numer. List Ind. Mr~s .  n. 413, 1829, inrd. " Nepalia 1821 

Gossain Than "; ex Benth., Scroph. Indicae 52, 1835. " Hab. in Napalia, Gossain 
Than st Iiamaon, H7nllich, Mussooree, Royle." Type should he Wnllich 413 as 
represented a t  Iiew Gardens. This is evidently the number that  should accom- 
pany wh;it must be an isotype in the Academy's Herbarir~m that  was labeled by  
Schmeinitz merely " Pedirl~laris gracilis Wallich." II'allich had also considered as 
species P .  slricln and P .  brlinoninna, based on his n ~ ~ m b e r s  414 and 422, respectively, 
b l ~ t  110th were treated by Rentham as variants of P .  grncilis. .4n isotype of the 
former, marked by Schn.einitz " Pcdicularis s t r ich 414 Iiamaon Wall.", is in the 
Academy's herbarium; it represents the state of P .  gracilis in which the t,rrminal 
raceme is well developed; this is maintained as n form by Prain (in Ann. Bot. 
Gard. Calcr~tta 3:  137. 1890)! hut  it does not seem to me worth taxonomic recog- 
nition. The latter. P. brtinoniatto Wall., is, ho~ve\-er, now taken u p  as a valid 
species. 

Steep dry slopes, a t  altitudes of 1800 to 2700 meters, through thc outer 
Himalayas froin Hazara to Chumbi. Flowering in August and Septclnber. 

Hazara: Changla Gali, Mi~rrec Hills, Strzcnrt 4049. 4064a; Calimr~salla. cur. Dzithie 
(ITCLA); Deoli & Richrnori, Saran Range, Iiaa!/nt ( D D ) .  Rawalpindi. Murree Hills, 

(UCLA). Chamba: Brahmol~r, Z<oc.lz 10187 (USNA) : Dnlhousie, Cllnrke 22354 
( U S N H ) ;  bctween Tisa and Almas, Gntnmic 18258 (ANSP. DD. ITC1,A). Iiangra: 
1iot.hi (" Iiathi "1. I i l ~ l r r ~  N n l h ;  Rot.ang Pass. Slclunr.1 (Cord)  ; from Teelie to  Naga 
(Nagar),  Dr .  Fnlcoiter's colleclova ( D D ) .  Simla: Mnttiana. Drunlinond ( D D )  ; Simla, 
Driinrtnond 576 ( D D ) ,  Duthie 8808 (DD) ,  Gnnrblc 4775 ( D D ) .  Bashahr (" Brlh.sawur ", 
" Bursahir "1 : Pauwi, Bvarrdin 3157 ( D D )  ; Ragchham, Pornlonond 932 (AxSP, Gord. 
GH. SY13G, USNA, ITSNH); Turnandn to Sen~han.  Lore 452. Dehra Dun:  Deoban, 
C'hakrata. Chninpion ( D D ) ;  Drosari hrvond Mr~ssooric. Slcworl 11335; Jar~nsnr. Rai- 
zodrr i1.56 ( D D )  ; Ml~ssoorie, D~rlhic ( D D ) ,  Oirl~la  (DD.  USNH).  R o ~ j l c  125/4 ( D D ) .  
Trhri :  Tihri road beyond Lnnrlour. 1)ciIhic ( D D ) .  Almora ( K l ~ m a u n )  : Almora. - 
( D D ) ;  Bhim Tal (" Bhrerntali "). near Almora, - 503 ( D D )  : Cheena, Dnuidson 
( D D )  ; Bil~lxito, Gori Vallry. I t ~ n ~ n t  24798 ( D D )  ; Iiali Valley. Byltns. Duthic 3223 
( D D )  ; Shnfandiyar, Ralam Vnlley, Innynt 24784 ( D D )  ; " ICl~maon , kCrollich 414. 

11lso seen from Nepal, Sikliin~, ~ n d  Chumhi. 

The range of this coarse annual species seems to be not a s  extensive a s  
supposed by Prain. Within the Himalayas nearly all specimens from high 
altitudes pert.ain to the lower-gl-owing percnnial Pedic~~lnr is  butnoninnn 
I 1  Eastward in Yunnan 1~11at has been termed P. grrtcilis, although an- 
nual and much branched a s  is t ha t  species, has its calyx-lobes a s  long a s  
wide (as  in P .  br~cnoninnn), and evidently represents yet  anot.hcr entity wit11 
cl~xl-acters that  T shall not attempt to  elaborate now. 



16. Pedicularis tcnuirostris Bentham 
Pedicularis lenuirostris Benth., Scroph. Indicae 52, 1835. " Hab. ad  P y r  Pundjal, Roule." 

Description distinctive. 

Corolla pale yellow, beak darker or purple. Flowers faintly fragrant. 
Flowering from late July to late August. 

In rank herbage in open, a t  altitudes of 2300 to 3700 meters, through the 
Himalayas nearly from the Afghan border to Tehri. 

Dir :  Mirga, Gatacre 17387 (DD) .  Hazara (Kagan Valley): Charnat, Inayat 22046 
(ANSP, D D ) ;  Karkun, Inuyat 19998 ( D D ) ;  Naran, Inayat 19997 (DD) .  Gilgit (or 
perhaps on expedition t o  Gilgit) : - , Biddulph (DD) ,  Giles (DD) .  Kashmir: Chor- 
wan, Stewart 19738 (GH. N Y B G ) ;  Gadsar, Stewart 18299 (ANSP, USNH);  Ichnamala, 
Liddar Valley, Inuyat 25726 ( D D ) ;  Kaghban, Duthie ( D D ) ;  Kamri Valley, Duthie 
12536 ( D D )  ; Iioragbal, Koelz 9224 (GH,  USNA) ; Pahlgam, Stewart; Peshwari, Koelz 
9328 (XYBG, USNA) ; Sonamarg (" Sunamarg ' I ) ,  Gammie (DD) ,  Stewart 6641 ; Tanin, 
1,iddar Valley. Duthie 13318 ( D D ) ;  Tragbal, Stewart 4815. Chamba: Hodan Valley, 
Harsukh ( D D ) .  Pangi: Chenab, Brandis 3145 ( D D ) ;  Pargraon, Lace 1632 ( D D ) .  La- 
hul : Shipting Nullah, Koelz 910 (NYBG) . Bashahr (" Bassahir ") : Kilba, Bnksh 5175 
( I iCLA);  Sangla, Pornlanand 925 (GH, NYBG, USNA). Tehri:  Nila Valley, Duthie 
5 6 1 ~  ( D D )  ; upper Ganges: between Bhaironghati (" Byramghati ") and Gangotri, 
Drill~ie 1873 ( D D )  ; near Darali (" Derali "), Duthie 561 ( D D ) .  

17. Pcdicularis pectinata Wallich 

One of the dominant and characteristic species of the western Himalayas. 
In its various subspecies the inflorescence passes from glabrous to hirsute, 
the tendency to hairiness increasing westward. Typicn, which is of more 
eastern distribution, is generally glabrous as to calyx (although the bracts 
may be ciliate), while bipinnatifida, mostly more western, is usually quite 
hairy. Such an eastern occurrence of bipinnatifida as Parmanand 698 from 
Bashahr is glabrous, while for typica, Stewart 5363 from Kashmir is 
strongly hirsute. These subspecies may be distinguished as follows: 

A. Inflorescence of 4 to 12 disjunct fascicles, elongated; lower bracts lanceolate, pin- 
natifid-lobetl to often entire; stem normally over 3 dm. tall, with 2 t o  5 whorls 
(or pairs) of leaves below inflorescence. 

B. Lenf-blades pinnatipartite, the pinnae linear-lanceolate, slight,ly t o  strongly 
or saliently serrate-dentate; stem usually 4-8 dm. tall.. . . . . . . .l7a. P ,  p. typica 

BB. Leaf-blades bipinnatipnrtite, the pinnae with strongly developed sharply 
toothed lobes; stem 3-4 dm. tall.. . . . . . . . . . . . . . . . . . . . . . . . . . .17b. P .  p. palam 

A A .  Inflorescence of 2 t,o 4 usually approximate fascicles, often condensed and head- 
like; lower brarts ovate in general out,line, uaually s t , ron~ly  or r1o11hl-y pinnat,ifid- 
lobed; leaf-blades pinnatifirl, the pinnae often deeply and doubly w t ;  stem 1.5-3 
dm.  tnll, with 1 or 2 whorls (or pa in)  of leaves helow inflorescenre. 

17c. P .  p. bipinnatifida 

17a. Pedicularis pectinata typica 
P~dic~t lnris  pectinnfa Wnll.. Numer. List Spec. Ind. Mrrs. n 420, 1829, ined. " Kamaon ": 

ex B ~ n t h . .  Scroph. Indirae 52. 1835. " Hab. in Kamaon, JVnllich, at1 Cl~oor.  Pyr 
P~lndjal .  e t  versus Cashmere. Roylc." T o  he typified by Wallich's plant from 
K ~ ~ r n a l ~ n ;  this not strlcll~d but r i l l  collections wen from so far east are the subspe- 
rip3 now con.qirler~rl. The desrription favors this in clcscrihin~ the plant as tall. 
nnrl the leaf-eeprnents as lanceolate. 

Stem usually 4 to 8 dm. tall, erect or slightly decumbent a t  baee, henr- 
ing 2 to 5  whorl^ or pairs of leaves. Lcaf-blades pinnatipartite, the pinnae 
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serrate to pinnatifid-dentate, not or obscurely toothed. Inflorescence in 
anthesis elongated, appearing spike-like, of about 4 to 12 fascicles, in fruit 
yet longer, usually glabrate or glabrous, but so~netimes hirsute, the lower 
bracts lanceolate, slightly foliose-lobed to entire. 

Corolla purple, with white throat. Flowering from mid-July to early 
September. 

Meadows and moist rocks, a t  altitudes of 2300 to 4300 meters, through 
the Himalayas from Muzaffarabad and Gilgit to Kumaun. 

Muzaffarabad-Punch: Uri to  Aliabad, Pir Panjal Rauge, Stewart 13936. Gilgit: 
Gilgit, Biddulph ( D D ) ,  L)uthie 12402 (DD) ,  2'anner 253 (DD) ,  254 (DD) .  Astor: Doy- 
an, Astor Valley, Duthie 12461 (DD) .  Icashrnir: Ganderbal, D ~ u m ~ t ~ o n d  14375 (UCLA) ; 
Kalhoi, Liddar Valley, Inayat 25729 ( D D ) ;  Pahlgam, Stewart 5363, 5528a. 9229 
(NYBG);  Sonamarg, Gam7,zic ( D D ) ,  Stezunrt 9711 (ANSP, G H ,  N Y B G ) ;  Tragbol 
(" Tarakbal"),  Icoelz 9126 (ANSP, NYBG, USNA). Udhampur-Dzama: Padri Pass t o  
Bhadrar, Schlagintwcit 3136. -Kishtvar: Icishtvar to  Pir  Patssski, Scl~lagintwcit  3718 
(ANSP, Gord), 3719 (USNH) . Baltistan : Kapalu, Hunter-Weston 10259 ( D D )  . Chamba 
(" Tsamba ") : Charnba to Padri Pass, $clllagintweit 3601; between Dalhousie and 
Charnba, Gammie 15070 ( D D ) ;  between Kilar and Luj, cur. Duthic (ANSP, UCLA). 
Lahul: Dilburig, Chenab Valley, Chand 47a p. p. (USNH),  Parmanand 47b (USNA); 
Rotang Pass, Nath .  Simla: - , Drummond 588 ( D D ) ,  614 ( D D ) ,  621 ( D D ) ,  Gamble 
6493b ( D D ) ,  Royle  125/5 (DD) .  Bashahr: near Harang Pass, Lace 318 (DD)  ; " Bassa- 
hir ", Baksh 5171 (UCLA) ; " Icunawar ", B a k s l ~  5172 (UCLA). Dehra Dun (Jaunsar) : 
between Deoban and ICinarn Pani, C .  Singh 1203 (DD)  ; near Kharaml~a ,  Raizada 7275 
( D D )  ; Uina,rn Pass, Duthie 12041 ( D D )  . Tehri : across Bamsura and Chnia passes (be- 
tween Bhagrratti and Jamna valleys), Schlagintweit 901a ( G H )  ; Gangotri (" Gangol- 
tau "), Iicshavanand ( D D )  ; Jumnotri, - 33 ( D D )  ; Rhudughera, Duthic 238 ( D D )  ; 
Srikanta, Dulhic 560 ( D D ) ,  560s ( D D ) .  Garhwal: Dolnbitra Gadh. Dulhic 4260 ( D D )  ; 
Iiidarnath, Strnchey cC. Tl ' in tobot to~n 15 (GH) ; Mana t o  Sarsutti, Scl~lngintwcit  7793 
( G H ) ,  8635 ( G H ) .  Almora: Pindari Glacier, C. E. Parkinson 5982 ( D D ) .  Kumaun- 
Byans: Chalek, Duthie 5840 (DD) ,  near ICuth. Dulltie 3218 ( D D ) ,  Palang Gadh. 
Dz~tk ic  5840 (DD) .  -Dnrma: Mulapa Gadh. Dulhie 5840 ( D D ) .  -Gori Valley: Parbhu, 
Innvat 24807 (DD) ,  Rilkote? Innynt 24801 ( D D ) ,  24803 ( D D ) ;  Ralarn Glacier, Duthic 
3217 ( D D )  ; Saba. Strachey & TTintcrbolloln 5 ( G H ) .  

17b. Pedicularis pectinata palans Prain Plate 21, A. 
Pcdic~t lo~is  pcclinala pnlans Prain, in Journ. Asiat,. Soc. Bengal 58, pt.  11: 255, 1389. 

" P .  pyramidata Herb. Intl. or. H .  f. & T .  T. (nec R.oyle)." Isotypcs, bearing form- 
lahel stat,ing " Hah. Himal. 13or. Orc. Regio temp. Alt. 7-12,000 ped. Coll. T .  T.". 
seen in Gray Herbarium of H a r ~ w d  University and in Herb. New York Botanical 
Garden. Liltr so many of Hooker Thornson's distribution (which comprised 
pooled collcrtions of each species that  werc distributed without statement of loqali- 
tics), t.liis proves to he a mixtr~rc of cntitirs. Thcre are present on the two sheets 
seen P.  pcclinnla iypica (NYBG),  P .  p. bil)in~~nl.i f ida (GH) ,  and P. lrnsh~nin'ana 
(GH) .  None of these show t h r  " leaves ~~innnt , isect"  ~ i t h  " segrnent,~ pinnatipar- 
t,ile ", as claimed in Prain's brief description. Wor indced are they so illust,rated a 
yrar  1ai.rr on plat,c 23 of Pmin's rc\.ision of the Indian s l~erirs  of Pcdir1tlo1-i.~ (in 
Ann. Bot,. Gnrd. Cnlrr~t~ta ,  1.01. 3 ) ;  thereon thc srgments are shown as linear and 
h l ~ t ,  lit,t.lc more cut than in P.  pcclinnln l y p i c n ,  whilr on pngc 130 they are described 
as linear. The only part of t,hr original dr~c~. i l l t ion now strrssed and depict,ed is 
t.hat 1 . 1 1 ~  ralyx-lobcs should be o~r:rt,c m i h c ~  ihnn Innreolate, n dist.inction t.hat I 
finti qrrite invalid. The illustrations on plnle 23, sl~llllosetlly of lllpirn and adnns .  
srcm t,o rne bot,ll of tvpica. But there dors nppear to  be n rare or local plant of 
t.he western Himalayas in which the primary segments of the leaves are tnrly 
1)innatipart.ite. and i t  may 11e t,liat Tho~nson collertrd it  on some side excursion 
from Rnl\falliindi, fllth011gh t . 1 ~  map of his t,ravels appearing as frontispiece t,o the 
" I t i n c m . ~  Notars" published a t  Cnlcl~t,tn in 1848 shows no visit t o  t,he Murree 
Hills. That, srlcli n Inx plant with long inflorescence was meant is proved by the 
rornhina~ion of t.hc varirt.al name rhosen, s i~nifying " stragglins ", wit,h t,he al lu-  
sion l o  t.he descript.ion of P. pcclinala pyramidnta rn Hooker's Flora of British In- 
din ( 4 :  306, 1884) where t.hc most distinctive character is "spikes sometimes 1 f t .  
long." 



Stem 3-4 dm. tall, erect, bearing 2 to 4 whorls (or pairs) of leaves. 
Leaf-blades bipinnatipartite, the pinnae narrowly elliptic, with narrow mid- 
blade exceeded by the lanceolate, incised-denticulate lobes. Inflorescence 
elongated, of about 7 fascicles, not seen in fruit, hirsute, the lower bracts 
slightly foliose, lanceolate. Otherwise as in subsp. t yp i ca .  

Corolla described by collector as " pale pink, white in center of lower 
lobe ". I t  was gathered by Dr. Stewart on October 3, 1931. 

Rnwulpindi: Ghora Gali. Murree Hills, S t e w a r t  12419 (ANSP, Gord). 

l ic .  Pedicularis pectinata bipinnatifida subsp. nov. Plate 21, B. 

Stem 1.5-3 dm. tall, slightly decumbent a t  base, bearing 1 or 2, rarely 
3, whorls or pairs of leaves. Leaf-blades pinnatisect, the pinnae oblong, 
mostly pinnatifid, with incised-dentate teeth. Inflorescence a t  anthesis 
short, a t  first appearing as one or a few heads, but of 2 to 4 fascicles, not 
seen in fruit, usually hirsute but varying to glabrate, the lower bracts 
usually foliose, ovate in general outline and much lobed. Otherwise as in 
subsp. t yp i ca .  

Caulis 1.5-3 dm. altus ; folia saepissi~ne bipinnatifida ; inflorescentia 2-4 
fasriculata congesta plerumque hirsuta, bracteis inferioribus latis. 

Type, Sarul, Kagan, Hazara, collected in flower August 13, 1897, by 
Inayat, no. 22051; in Herb. Academy of Natural Sciences of Philadelphia. 

In flower wholly as subsp. t yp i ca ,  but usually well contrasted by the 
characters given. However, occasionally the lower bracts are relatively 
narrow as in t yp i ca ,  while the leaf-cutting of that  in its secondary lobing 
may a t  times approach bipinnatif ida.  Though all specimens may be sat- 
isfactorily assigned to one or the other, the distinguishing characters so 
fluctuate as to lead me to place both under the same species. 

Corolla purple (" deep rose "), with throat white and a white spot on 
lip. Fragrant. Flowering from late ,June to early September. 

Wet soil, meadows and in pine forests, a t  altitudes of 3000 to 4400 meters, 
through the western Himalayas from Hazara to Bashahr. 

Haznra (Kagan) : Bagnu, Innynt  (DD) ; Bhurj, Innynt  22051b (DD) ; Chapran 
(" Chitran 'I). Innun1 (DD. IJCLA) ; Chavri. Inaunt (ANSP. DD. UCLA) : Gali Musalla. 
S n r ~ n  'Rtrnue, Innynl  (DD) ; C;~tticla~ ( I '  ~ i t l d a v i  "). Innynt  (DD) ; ~ a k r a ,  Inaynt  
(ANSP, DD, UCLA) ; Musa KR Musnlla. Sarnn Range. Innynt  (DD) ; Nila-Gania, 
lrurynt (DD),  Khnrru. lnnynl  (DD).  RRJI Rhoul. Irmynt 22051a ( D D ) ;  Ynr Saifar 
Mnlr~k Ka Katthn, Innynl 19994 (DD. IJCLA) : Sarnl. Inaynt  22051 (ANBP. DD, Gortl, 
I-C'T,.-\. XYBC;); S~lan.  Innljnt (DD) M~~zaffarahad Bangas, Innynt  22050h (DD, 
17CI,,4) ; C'hobsar. Innynl (ANSP. DD. ITCIA) ; Iialn Jahra. Inaynt  22050n (DD) ; 
Muan. lrrnynl 22050 (ANSP, DD, IJCI,t\) ; Sarsnngnrh (" Sarqangar " ,  " Sarsnngarb "1, 
Inr~vtrl (ANSP. DD. T7CIAA) : Thora. Innynl 22050~ (UCI,A). Astor Suth S n ~ r ,  hevond 
B~lrz~l  ("Rnrz~l")  Pew, S t m c h c y  tC I i ' r n ~ ~ i h o l t o n z  589 (DD).  Kashrnir Apharwat. 
Gcimnrtc (DD).  Slcusnrl 10326a (AXSP, TTSNH) ; Baham Pass, brtwwn Jagran and 
Iil*hnn~anaa vnllryq, K~7shnr~nnnnrl 389 (DD) ; Bnrlzl~lkod Nullah. Dtithrr  13422 (ANSP. 
DD. T7C'I,A) ; Cinnpahnl 1,nkes. SIcirnrl 18203 (Ciord); Cr~~lmarg, D i i l h ~  11294 (DD). 
Slrrrnrl 10326 (XI-RC;), 10505: Iitllennu. Hamal hnsln, h'rshniiannnd 853 (DD) :  KII- 
lenrnarg. nhove Chlrnnrg. Slc~c*nrl  8742 (Ciorrl) ; I,~ddarwat, Ditlhtr  13549 (DD) ; Shak- 
hnra Paw, Jagram hnqln. Ii~shanganua Vnll~v. Krshm3nnnnd 340 (DD).  345 (DD) ; Sonlt- 
rnnrp. Sleurnrt 6883. 9i88n (Cinrd. C;H. VSNH) ; Trrlnknl, near Gangahal T,akes, SIru~nrt  
4501 Charnba. Snc-h (" Snllrh '') Paw. - (DD) ; S a t n ~ n d ~ .  Hnr9i~k.h (DD. IJCLA) : 
Tarlok Nath, K o e k  10.55 (NTBC;) Lahr~l: K r ~ k t ~  Nr~llnh, K o c l z  8563 (ANSP. NYBG. 
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USNA); via Icukti Pass. I<oelz 1200 (NYBG); Kyelang, Koelz 498 (NYBG), 572 
(NYBG) ; P L I ~ ~ L I . ,  Koclz 10001 (NYBG, USNA) ; Sisu, Koelz 651 (NYBG, USNH). 
Bashahr: Chuling Chini, Parn~ctnatld 698 (ANSP, Cord, GH, NYBG, USNA). 

18. Pedicularis stewartii spec. nov. Plate 22, A and B. 

Perennial. Stel~ls several, erect or ascending, siillple below the inflores- 
cence, about 4 to 8 dm. tall, with fine lines of pubescence from leaf-bases 
or glabrous below. Leaves whorled in threes or fours, the basal longcr- 
petioled ones deciduous by anthesis, the cauline of 3 to 7 m-horls, short- 
petioled, ample, glabrous or nearly so, beneath finely reticulate-veined, ellip- 
tic in general outline, pinnatipartite (the rachis narrowly winged) into 10 to  
15 pairs of lance-linear pinnae 1.5-3 cm. long, 2-4 n1111. wide, doubly dentate 
or dentate-lobed, the leaf distally attenuate to a n  obtuse tip. Bracts lan- 
ceolate, the lower foliose, the upper much smaller, dentate or denticulate, 
acunlinate-tipped, Inflorescence lax, terminating stem and short upper 
branches, tha t  of the main stem of 6 to  12 disjunct fascicles, tlie rachis with 
3 or 4 lines of brown recurving hairs. Pedicels 1-2 mm. long. Calyx 10-12 
inm. long, with 5 narrow green ribs to the lobes and with 5 intervening nar- 
rower ribs, the lobes 1 mm. long, broadly triangular a t  base, distally becom- 
ing lanceolate or lanceolate-attenuate, the tube split anteriorly more than 3 
to base. Corolla glabrous nearly tl~roughout, purple: tube 7-8 min. long, 
decurved tl~rough anterior slit of calyx; galea erect 10 mm., fornling distally 
an ample anther-case, thence abruptly decurvcd, porrect, and gradually 
narro~ving 8-10 nlm. into the slender decurvcd or slightly coiled beak 6-7 
111111. long; lower lip 10-12 mm. long, tlie lobes rounded, the mid-anterior dis- 
tally placed and much smaller. Filaments pubescent a t  base (as is the ad- 
jacent surface of corolla, together forming a hairy ring about summit of 
ovary and marking the upper limit of the thickened basal par t  of the corolla- 
tube) ,  thence glabrous until the hirsute portion just below anthers; anthers 
glabrous, the cells acute a t  base. C a p ~ u l e  ovoid, glabrous, blackish, ab- 
ruptly acute, 11-13 mm. long, 8 111111. wide, the cells nearly equal. Seeds 4 
mm. long, 1.3 nim. ~vidc,  loosely alveolnte-reticulate. 

Pcrennis; caules plurinii sub inflorescentiam simplices 3-4-fariam pubes- 
ccntcs alit inferne glabri; folia ternata ye1 qliaternata pinnatipartita, pinnis 
10-15-jugis lanccolato-liiienril~~is dentatis vel dentato-lobulntis; inflorescen- 
tia 12x3; pcdicelli 1-2 nlm. longi; calyx 10-12 mm. longus, lobis triangulari- 
lnnceolntis, tubo antico fisso; corolla purpurea, tub0 decurvo, galea erecta 10 
inin., \.altlc dcc~irva, porrecta, et  acuminato-attenuata 8-10 mm., rostruln 
tciiuc~n decur\.unl contortu~nve 6-7 inm. longutn emittente, labio illfcriore 
10-12 mm. longo; anthcrae glabrae, celll~lis %cutis; filalnenta basi pubesccn- 
tia,  inde glabra, apice hi~.suta; capsula 11-13 mm. longa, ovoidea, cellulis 
subaequalibus; scil~ina 4 Inm. longa. 

Type, dry ridge in forcst, 2400-2800 meters altitude, Pal~lgam, I<ashmir, 
collected in flower July 30, 1927, by Ralph R. Stewart, no. 9248; in Herb. 
Acarlemy of Natural Scicnccs of Philadelphia. 

Open forest, a t  altitutlcs of 2400 to 3700 meters, in the  veste ern Hillla- 
Iayns from Hazar :~  to Chambn. P'lo\vering fro111 mid-,July to early Sep- 
tcnllwr. 
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Hazara (Kagan Valley): between Malkandi and Shogram, A. Hafuf than (DD). 
Kashmir : -Liddar Valley : above Kainmul, Dulhie 13161 (DD) : above Tanin, Duthie 
13319 (DD) ; Pahlgarn, Stewart 9248 (ANSP, Gord); Tulion above P., I ~ s h a d  Ullah 
(ANSP, NYBG) . -Sind Valley : above Kullan, Dulhie 13583 (DD) ; Zaiwan, Stewart 
12533 (Gord), 12545 (ANSP, NYBG) ; Sonamarg, Stewart 6717,6856. , Chamba: between 
Alwas and Sach Pass, Gammie  18401 (ANSP, DD, UCLA). -Pangi: Chenab, Brandzs 
3155 (DD) ;  between Icilar and Luj, Harsukh (ANSP, UCLA). -Rangi Forest. Lace 
1651 (DD) ; Urnu Forest, l naya t  (DD) . 
19. Pedicularis cyrtorhyncha spec. nov. Plate 23, B. 

Perennial. Stems several, erect, simple, 1-4 dm. tall, with lines of pub- 
escence from nodes or glabrous below. Leaves ternate or opposite, the basal 
long-petioled (petioles as long as or longer than the blades), persisting a t  
anthesis, the cauline of 2 nodes, short-petioled, all glabrous, not evidently 
reticulate, ovate-lanceolate to ovate in general outline, 1.5-5 cm. long, pin- 
natipartite (the rachis narrowly winged) into 5 to 9 pairs of nearly oblong 
to linear pinnae, 3-5 mm. long, 1-3 mm. wide, irregularly dentate-lobed with 
denticulate, often callose margins, the leaf-blades distally with short indis- 
tinct pinnae, a t  apex obtuse or acutish. Bracts ovate, entire or clenticulate, 
the lower longer and pinnately lobed, somewhat villose-hirsute, the upper 
becoming glabrate or glabrous. Inflorescence elongated, of 10 to 15 fasci- 
cles, lower disjunct or usually all densely aggregated, the rachis with 3 lines 
of brown recurving hairs. Pedicels in anthesis 1-2 mm. long. Calyx in 
anthesis 6-7 mm. long, narrowly 10-ribbed, glabrate or glabrous, the lobes 
ovate, acute, laterally 1 mm. long, the tube slightly more cleft medianly. 
Corolla glabrous nearly throughout, doubtless purple (no record of color) : 
tube 8 mm. long, straight; galea erect 5 mm., fornling a widened anther-case, 
then abruptly clecurved over 130°, thence abruptly contracted into a slender 
up-curved and slightly coiled beak 6-7 mm. long; lower lip 8-10 111111. long, 
flabellately expanding 12-14 mm. wide, the lobes rounded, the mid-anterior 
distally placed and narrowest. Filaments hirsute a t  base, and strongly so 
distally, but glabrous most of length; anthers glabrous, the cells acute a t  
base. Capsule not seen. 

Perennis; caules plurimi simplices 2-3-fariam pubescentes aut  inferne 
glnbri; folia ternata vel opposita pinnatipartita, pinnis 5-9 jugis oblongis 
aut linearibus dentato-lobulatis; inflorescentia elongata 10-15-fasciculatn; 
pedirelli 1-2 mm. longi; calyx 6-7 mm. longus, glabratus, lobis ovatis a c u t i ~ ;  
corolla purpurea, tubo recto, galea erecta 5 mm., valde decurva, abrupte 
contracta, rostrum tenuem surrectum et contortum 6-7 mm. longum emit- 
tente, labio anteriore flabellato 8-10 mm. longo; antherae glabrae, cellulis 
acutis; filan~enta basi pubeecentia, inde glabra, apice hirsuta; capsula non 
visa. 

Type, a t  4000 meters altitude, Pustuson, Beori, Chitral, collected in 
flower July 9, 1899, by S. A. Harriss; in Dehra Dun Herbarium. 

At altitudes of 2000 to 4300 meters, mountains of Chitral (west of thc 
Indus gorges). Flowering in July and August. 

Chitral: Arnawei Valley. Gntncre 17386 (DD);  Pustuson, Reori, Hnm'.q ( D D ) ;  
Lowari Range. Gatacre 17389 ( D D ) ;  Purl1 Gol, Shishi I h h ,  Harriss (DD, TICLA). 
Dir: M i r ~ a .  G(1tncre 17388 (DD).  
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20. Pedicularis pyramidata Royle 

Pedicularis pyramidata Royl? ex Beqth., Scroph. Indicae 52, 1835. " Hab.  in  Himalaya 
versus Cashmere, Royle. Descr~ption distinctive. 
One of the most stately and beautiful species of its genus. Flowers pur- 

ple, recorded by Koelz as  " old rose ", " lavender rose l', and " rose purple ", 
but without further detail. Flowering from mid-July to early September. 

Mountain meadows and slopes, and openings in birch forest, a t  altitudes 
of 2700 to  5000 meters, through the western Hiilialayas from Chitral to  
Lahul. 

Chitral: Bumboret (" Bamboreth "), cur. Duthie (UCLA) ; Zakanah Pass, Arnawei 
Valley, Gatacre 17384 (DD) .  Hazara: -1cagan: Nila, Iilaynt 22049u (Dl))  ; Sarul. Inayat 
22049 ( D D )  ; Zer Bhurj Bhonja K a  Icattha, Irmyat 20000 ( D D ) .  -Saran Range: Cali Mu- 
salla, Inayat (DD)  ; Urni, lnayat  (DD, UCLA). Gilgit (or Gilgit Expedition) : -. Gilcs 
(USNH).  Astor: Tarshing (" Tirshing ") Pass, S t ~ a c h e y  & V7ii~lo.bottoiiz 589 ( D D ) .  
I<ashmir: Mt.  Apharmat, Stewart 10451 (NYBG) ; Baltal, Sind Valley, Duthie 11550 
(DD) ,  Stewart; Banihol Pass. Nasir; Barzalkod Nullah, Liddar Valley, Duthie 13433 
(DD)  ; Burzil Pass, Stewart 19057; pass betmeen Cliitra Nag and Jaodar village, I<&- 
shuvancrnd 1405 (DD);  Gadsar, Stetoarl 18343 ; Gulmarg, Slcwart 10344 (ANSP. USNH) : 
Gurez (" Gures "), Scl~loginttveit 12031 ; ICalapani, Icamri Valley, Dulhie 12568 ( D D )  ; 
Kamri Pass, Dulltie ( D D ) ,  Stczourt 18733; Kargeh Valley above Tilel (" Tilail "1, Duthie 
13898 ( D D ) ;  I<olahoi ("I<alhoi "1, Liddar Valley, Iilayat 25724 ( D D ) ,  Stewart 9452; 
Pahlgam, Stcwnrt; Sarkal, below Hadmukh. ICe~havannnd 1357 ( D D )  ; Sonamarg, 
Duthie 11482 ( D D ) ,  Stewart 6806, 6822 (NYBG).  6894, 7280 (NYBG).  7384 ( N T B G ) ,  
9787a (Gord, USNH),  9528 ( D D ,  Gord, G H ) ,  9918 (Gord. GH,  USNH) ; above Tanin. 
Liddar Valley, Duthie 13320 (DD. UCLA);  Tragbol ("Tarnlcbnl") Pass, Koelz 9204 
(NYBG, USNA), SIeula1.1 4627; above T17aziri Thal, Stewart; Ynmliar (" Yaniharu ") 
Pass. Du,thie 13564 ( D D ) ,  Ste~irart 12527; Zoji Pass to  Mitsahoi, Slcwn~.t (Gord) : Zoji- 
bal Pass beyond Gannabal Lakes, Stewart 18203. Udliampur: Bhadrar t o  Iiishtvar. 
Schlngintweit 3466. Baltistan: Satpura La, Stcwnrt 20207 (Gord, G H )  ; Satpura Nullah. 
above Skardu, Stcwart 20262; Thalle La, J. R .  G m h a i l ~  (Gord). Ladakh: 28 above 
Bragnag, ICoclz 2803 (ANSP, NYBG. USNH).  Labul: 28 Icardong t,o Dartse, Bhagn 
Valley, Schlaginlweit 2865 (UCLA, I JSNH)  ; IColung. I<oclz 5242 (Mich), 10077 (ANSP. 
Gord, USNA) ; ICvelang, Icoclz 396 (NYRG).  A1nth 289 (ANSP. N Y B G ) ;  Pakar, Zioclz 
8467 (USNA) ; Sisu to  Gondla, Nath.  Zaskar: Rangduni, Koclz 5966 (USNH),  A33 
(ANSP, NI'BG). 

21. Pedicularis kashmiriana spec. nov. 

Different in aspect froin Pedicn lar i s  p y r a m i d a t a ,  but perhaps intergrad- 
ing with i t  from Baltistan to Lahul. Seemingly composed of two subspeciee, 
to be distinguished as follonrs: 

A. Loner lip of corolla 10-12 mm. wide, the beak of the galea slender. 
21a. P. k .  typica 

AA. 1,olver lip of corolla 15 mm. wide, the beak of the galea relatively stout.. 
21b. P. k .  olnatn 

21a. Pedicularis kashmiriana typica Platc 2.3, A. 
Perennial. Stems several, erect, sirnple below the inflorescence, 3 t o  7 

dm. tall, with lines of pubescence froin nodes or glabrous beloiv. Leaves 
whorled in fours or sometimes opposite, tlic basal longer-petioled, persisting 
or cleciduous a t  nnthesis, the cauline of 2 to 5 nodes, shorter-petioled, all 

2VE'Iants from I,ril~ul and L ~ d n k h  nre rclatively small-flowered. 



glabrous, beneath finely reticulate-venose, elliptic-ovate in general outline, 
~llostly 3-6 cin. long, pinnatipartite (the rachis narrowly winged) into 8 to 12 
pairs of lance-linear pinnae 1-2 cm. long, 2-4 mm. wide, dentate or dentate- 
lobed with denticulate, often cuspidate teeth, the leaf-blades distally with 
short and indistinct lobes, gradually narrowed to an obtuse tip. Bracts lan- 
ceolate to ovate-lanceolate, entire or nearly so throughout, attenuate, ciliate 
with long hairs (but the tapering apex eciliate ancl often callose), often 
loosely ~ ~ i l l o s e  on back. Inflorescence elongated, terminating stem and up- 
per branches, that  of the main stem of 10 to 20 somewhat disjunct or 
crowdecl fascicles, the rachis villose with 4 lines of brown hairs. Pedicels 
beconling 1-2 mm. long. Calyx 9-12 mm. long, narrowly 10-ribbed, the ribs 
to the sinuses fainter, all ribs loosely villose, the lobes ovate-lanceolate to 
lanceolate, acute, 1-2 mm. long, the tube slightly more deeply cleft an- 
teriorly. Corolla glabrous throughout, purple: tube 9-10 mm. long, nearly 
straight; galea ascending 5 mrn., forming an ample anther-case, then ab- 
ruptly decurved, porrect and strongly contracted 3-4 mm. into the slender 
t lec~~rved and usually coiletl beak about 8 mm. long; lower lip spreading, 
10 mm. long, 12 mln. wide, the mid-anterior lobc small and distally placed. 
Filaments all hirsute distally, proximally and medianly glabrous; anthers 
glabrous, the cells acute a t  base. Capsule ellipsoid, glabrous, blackish, 
acute, 10-12 mm. long, 5-6 mm. wide, the cells nearly equal. Seeds 3 mm. 
long. 2 mm, wide, alveolate-reticulate, the longitudinal ridges raised into 
thin wings less than 4 width of seed-body. 

Perennis; caules plurimi 3-7 tlm. alti sub inflorescentiam simplices in 
lineis pubescentes nut inferne glabri; folia quaternata vel opposita pinnati- 
partita, pinnis 8-12-jugis lanceolato-linearibus dentatis vel dentato-lobu- 
latis; inflorescentia elongata 10-20 faseiculata; pedicelli 1-2 mm. longi; 
calys 9-12 mm. longus. villosus, lobis ovato-lanceolatis vel lanceolatis; cor- 
olla purpurea, tubo fere recto, galea atlscendente 5 mm., abrupte decurva, 
porrecta et valdc contracta 3-4 mm., rostrum tenuem decurvum et sacpissitne 
contortum 8 mrn. longum emittente, labio anteriore 12 mm. lato; antherae 
glabrae, cellulis acutin; filaments solo arl  pice em hirsuta; capsula 10-12 mm. 
longa, ellipsoidea, cellulis subaequalibus; setnina 3 min. longa. 

Type, a t  2500 meters altitude, 6 miles south of Karagbal, Knshmir, col- 
lected in flower August 1, 1936, by Walter Koelz, no. 9233; in Herb. ITnited 
Ptntea Sational Arboretum, isotype a t  New York Botanical Garden. 

Moist open, a t  altitudes of 2000 to 4500 meters, mountains from eastern 
Afghanistan to westernmost Tibet. Flowering from mid-,July to early Sep- 
tember. 

AFGHANISTAN. Kurram Valley: Kaiwas (" Khawns Khili "1, Ailchison 735 ( D D ) ,  
[{nra,tkh 15.119 ( D D )  : Shendto~, Aitch?.son 7% ( D D ,  G H ) .  

I s n 1 4 .  Hnrflr~ (ICngan V a l l ~ p ) .  Bhimhal, I~lnyrrl 19999 ( D D ) ,  22049b ( D D )  ; Chnpri, 
Innynt ( D D )  ; Knrkin. Innynf 20001 ( D D ) .  Mltzaffarahsd : Kernn to Reahna, Stclonrt 
17708. Aator: Kala Pnni, Gtlrn (TID). Kashrnir: Badwan, Sleuinrt 19544 (NYBG); 
Gr~lmsrp. Stctrnrl 10401 : Chlrez (" Goorai " " C r ~ r a i ~  "), C'lrrrkc 29283 (USNH),  S l r n c h ~ y  
cC. U - , r , / ~ r b o t l n r n  485 (TIT)) ; Knraghal. K o c l z  9233 (NYBG, USNA) ; Kr~k~rnag,  cur .  
D ~ t t h i ~  25724 (CC1,A) ; Minimarg. Slcri~nrl 19203 (Gord) ; Pahlpam, Stclunrl 56908, 9849 
(NYBC;): Snrqr~nj~rt. K o c l z  9461 (ANSP, Gorrl. GH, NYRG);  Shakhnr~. qtrrnm. dagran 
hciin. K r . ~ h n i ~ n n n n d  353 ( D D )  

T ~ F T  klangr~k ( N I I ~ I . R )  . Panamik to Tsnnplrlng. Nubm Valley, Srhln~in lzuc i l  
2245 (ITSNH).  
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21b. Pedicularis kashmiriana ornata subsp. nov. 
Corolla larger, the beak of the galea stouter and the lower lip 15 111111. 

wide. 
Corolla majora, rostro galeae validiore e t  labio anteriore 15 mm. lato. 

Type, high plain, a t  altitude of 4000 meters, Deosai, Baltistan, collected 
in flower July 29, 1910, by Ralph R. Stewart, no. 20015; in Herb. Academy 
of Natural Sciences of Philadelphia. 

High plains, above 3000 meters altitude, Deosai Plains of southern Bal- 
tistan and the Dras  Valley (Purig) of western Ladakh." 

Baltistan: Bur~i La (" Burzalah ") to Deosai (" Doosoo "), Dr. FnlconetJs collector 
(DD), Stcwart 20158; Deosai, Slcu~arl  19965 (ANSP, Gord, NTBG), 20015 (ANSP, 
Gord, GH, NYBG); Shingo Valley, Gultar~ (" Golteri ") Nullnh. Dtrth~c (DD) : Tl~ale  
La to Bagmaharal (n. e. of Slcardo and Shigar). Sch l ( lg i i~ lu~o l  5965 (GH, UCI,A). 
1,adakh (Purlg) : Dras, Duth fc  11690 (DD) , 11784 (DD), Grctt~nclc (DD, USSH) ; 
Gynnis Tongclze, Iioclz 6003 (USXH), 6006 (T'SNH). 

22. Pedicularis multiflora spec. nov. Plate 24, A.  

Perennial. Steins one or several, erect, siillple below the inflorcsccnce, 
5-10 tlm. tall, wit11 lines of pubescence from nodes or glabrous below. 
Leaves whorled in fours or soilletinles opposite, the basal long-petioled, the 
cauline of 4 to  6 nodes, shorter-petioled, all glabrate, beneath finely reticu- 
late-venose, elliptic-ovate in general outline, nlostly 3-9 cn1. long, pinnati- 
partite (the rachis narrowly winged) into 9 to 13 pairs of lance-linear pin- 
nae 1-2 cm, long, 2-5 111111. wide, dentate-lobed with denticulate, callose and 
often cuspidate teeth, the leaf-blade distally with short and indistinct lobes, 
and gradually narrowed to :in acute tip. Bracts lanceolnte t o  ovate-lan- 
ceolate, entire or nearly so tliroughout, attenuate, ciliate with long hairs (but  
thc tapering apex ecilinte), often loosely villose on back. Inflorcsccnce 
elongated, terminating stem and upper branclles, t ha t  of the main stein of 15 
to  30 disjunct or sliglltly cro~vcled fascicles, tlre racliis pubescent with 4 lines 
of bronrn hairs. Petliccls hecoining 1-2 nlm. long. Calyx 7-9 mln. long, 
narrowly 10-ribbed, the ribs looscly ~lillose to glabrous, the lobes ovate to  
ovate-lnnceolate, by uneclual fusion nl)pc~aring 3 or 4 (rarely . 5 ) ,  the long- 
est 2-3 111111. acute, the tips of cacli sitlc al)proxiinating, tllc tube slightly 
nlorc (leeply cleft anteriorly. Corolla glnl)~~ous t l i ro~~ghout ,  purple: tubc 
6-8 111111. long, straight; galca ascrnding 3-4 mm., forming an ample anther- 
case, tlrcn abruptly clccurvcd, ~ ~ o ~ , ~ - c r t  nntl stronglv contracted 3 mun iinto 
the hlcntler ul~cllr~.ctl and sigmoiclnlly coilctl beak about 5-6 Iiiln. long; lower 
lip i~niplc, defcxctl-sl)rca(Iing, 9 Inm. long :~ntl wide, tllc 111itl-lobe nic~lianly 
glabrous; anthers glabrons, tllr cells acute :lt hasc. Capsule ohlicl~irlv (11- 
lipsoitl, glabrous, acute, 10-11 nim. long, 6-6 111111. wide, t,lle cells s l~glr t l~l  
unequal. Seeds 2 mm. long, 1.2 min. witlc, nlvcolatc-reticulnte, the longi- 
tudinal ridges rnised into thin wings l c ~ s  than ;$ width of sectl-hody. 

Ycrcnnis; rrtulcs pnuci vcl unici 5-10 clm. alti sub inflorescentiam sim- 
plices lineati~n minute ~)ul~esecntcn vc.1 ~It~111.csccntes; folin cluntcrnnt:~ \.el 
oppo'it a ~,innatil,:*i.l itn. pilinis 9-13-jugis I :~nccol :~to- l inc~n~. i l~~ls  dcntato-lob- 
~ ~ l a t i s ;  inflorrswnti:~ c1ong:rtn ~nultiflorn ( f~s r i cu l i s  15-30 1)aris) ; pedirelli 
1-2 mill, longi; c a l y ~  7-0 Irim. Innguf, lol,is i l . r c g ~ ~ l : ~ r i l ) ~ ~ s  rsnrl)issilllc 3-4) 
o ~ x t i s  \.el o v a t o - l n ~ e t l t i s ;  eoi.oll:~ pllrprlrcn, tuho recto, galex adFrCndcntr: 

* 21.n r ~ r r l i n ~ ~ q  nil  :~ i lnmnlo~rq  c,c>llrc-lion from Ill,ljrsl. J inynn  I" H n 7 A r n :  clttl(lHS 
(" C;II I Dn- ' 7 .  I t ~ n ~ i n i  19996 tnn. TTC'T,A) 
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3-4 mm., valde decurva, porrecta, et  constricta 3 mm., rostrum tenuem sur- 
rectum sigmoideum contortum 5-6 mm. longum emittente, labio inferiore 9 
mm. lat,o; antherae glabrae, cellulis acutis; filamenta distaliter hirsuta; cap- 
sula 10-11 mm. longa, oblique ellipsoidea, cellulis subaequalibus; semina 2 
nlm. longa, subalata. 

Type, along stream, a t  2100 meters altitude, Tangmarg, Kashmir, col- 
lecteci in flower July 1929, by Ralph R. Stewart, no. 10648; in Herb. Acad- 
emy of Satura l  Sciences of Philadelphia. 

Corolla purple ("  rose pink," " pink with a dark spot where the curved 
beak comes off "). Flowering from mid-July to early September. 

Along streams, and especially on borders of rice fields, a t  altitudes of 
1700 to 2600 meters, Jhelum Valley in mountains of Kashmir. 

ICnshrnir: Chorwan, Slewnrt 19630 (ANSP, Gord) ;  Ganderbal t o  Kangan, Stewart 
6230: ;Clnmtrr, near Sonanrnrg, Stewart 6931 ; lower Sind (" Scinde ") Valley, Stewart 
10062 (.ISSP, Gortl, USNH),  21337; near Srinagar, Schlayintweit 4408 (ANSP, G H )  ; 
Tangrn:~rp, helow Gulmarg, Stewart 10556 (ANSP, Gord), 10648; Weyil, Sind Valley, 
Stc r t 3 , r d  18088 ( = I M P ,  G H ,  NYBG). 

23. Pedicularis ocdcri Vahl 
Striking as is the association of characters under each of the following 

subspecies, each feature fluctuates and may approach the condition in the 
other subspecies. The most obvious contrast, the apparently narrow, en- 
tire, and pointed pinnae of heteroglosscc, as against the wider and round- 
lobecl pinnae of typica, actually results from the decurving of the margins 
of such pinnae as typica has. The capsules may not be actually smaller in 
heteroglossa, since only one mature collection of i t  has been seen. 

Xo note of flower-color accompanies the collections of hctcroglossn that 
I have seen, but in Prainls careful contrast of these two (in Ann. Bot. Gard. 
Calcutta 3: 181-186, with plate 34, 1890) i t  is stated (p. 184) to be "uni- 
formly yellow ", while typicn tends to have part of the galea " reddi~h- 
brow11 ." 

-4. Calp-lobes attenuate, entire or tlistally rlmtatc; gnlea 7-9 mm. lonp, nt apex 
rounded so that  the most distal point is nrnr the posterior bentl; rapsrrle 15 mm. 
long; leaf-blades 2-6 cm. long, the pinnae plane, cvirient~ly tlentale with rounded 
lobr~les.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23a. P. o .  /?/pica 

AA.  Calyx-lobes with sllntitlnt~ clrntntc-lobulate tips; galea 9-11 nirn. long, at apex 
~71th the most diqtnl point frrrlllenlly t,ownrtl antrrior side: capsllle 13 mni. long; 
11-nf-t)lnrlrs 3-9 rm.  Inne, tlrr pinnne with Ihe rlentate-lohulnle margin .qo incl~rved 
n4 lo  :lllprnr ~ ~ [ ~ e l % r i n l l y  trianglllar-nc.iltr.. . . . . . . . . . . . . . . . . .23b. P .  o. heteroglossn 

21a. Pedicularis oederi typica 
P~~drc~tln~~rn 11rrlr r j  Vnhl. In IIo~mem , Dansk Ock. Plnntrl , rd. TI, 580, 1806 " D e n  vorer 

pan  F j ~ l l l r n r  i Norgr nren a~eltlen. f .  Er.  pan Bnng~fleldet i Opdnlcn, pan D w r e  
~ n ~ r , l l r m  Fogqttlcln og Toste." 

Long known under the later narnc of Prdicirloris 7)ersirolor IYnhl. 
l\-i(l~.;l>rrnd throi~gh nlountnins anrl on Arctic ~llores anrl tundras of botl~ 

Pnlnrb:~rr.tir :tn(l Searctic rrgions. In nlpinc nicarlon-P of the n-rstcrn Hima- 
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layas, a t  altitudes of 3300 to  5800 meters, eastward to Rupshu. Flowering 
from late June to early September. 

Punch: from Aliabad (" Alliyabad ") to  Pir  Panjal (" Peerpinjal "), Dr. Falconefs 
collectors (DD) .  Kashmir: Burzil, Koelz 9457 (GH, NYBG, USNA) ; Gangabal Lakes, 
Stewart 4444; above Gulmarg, Duthie 11334 ( D D )  ; Gurais (" from Wecjeeandur t o  
Gourase "), Falconer's collectors (DD)  ; Kajinag, Hamal basin, Keshavanand 864 ( D D )  ; 
Masjid Gali, Stewart 18376 (ANSP, NYBG) ; Masjid Valley, Duthie 13235 ( D D )  : Pahl- 
gam, Stewart 5783, 9311 (USNH) ; Sonamarg, Stewart 6886 (Cord), 7263; Tilailnala, 
Gurais Valley, Duthie (UCLA) ; Zojibal Pass, Stewart 18237. Baltistan: Deosai (" Deot- 
soo"), Strachey & Winterbottom 323 ( D D ) ,  324 ( D D )  ; Shatung La, Duthie ( D D ) .  
Chamba: between Satrundi (" Satrandi ") and Sach (" Sauch ") Pass, Harsukh ( D D )  : 
Sach Pass, Lacc 1614 (DD) ,  Stewart 2598; Tarloltnath. Koelz 1072 (NYBG).  P u r ~ g :  
ICargainala, Dras Valley, Znayat 25729b ( D D ) .  Lahul: Khokhsar. Koelz 802 (NYBG) ; 
Rotana La. Iioelz 5044 (USNH).  Rupshu: Iiyensa La, Koelz 2237 (ANSP, DD,  
NYBG, USNH).  

23b. Pedicularis oederi heteroglossa Praili 
Pedirula~is  oederi l~cteroglossa Prain, in  Journ. Asiatic Soc. Bengal 58, pt. 11: 276. 1889. 

" \Vest,ern and Central Him:llayx: -1iamaon (Royle!, TIrallich!, Collett!, Dulhic!, 
Reid!) ; Nepal (Sc~~lly!)." Of these specimens the last was said t o  differ " consid- 
erably ", so that some collection from Iiumaun must Ile Lalren as  type. I n  Ann. 
Uot. Gnrd. C:%lcutta 3 :  183, 1890. Prain cited the first four of the five ICamnun col- 
lectors, giving exact localities for Collett's and Duthie's collections, but,  unfor- 
t.tlnat,ely for typification, he chose another collection of Dut,hieJs from Tehri-Garh- 
~va l  for illustrat.ion. The last, Duthie's 232, collected July 3, 1883, in the Damclar 
Valley, is an admirable specimen that I have seen in t,he Dehra Dun Herbarium. 
But  as actual type must be selected one of those originally cited, and preferably 
one for which me know the 13recise oligin. This limit,s the choice to  Collett's 
specimen from t,he glarier a t  Pindir, 14000 feet altitude, or Dut,hiels gatl~ered near 
Bidang in Dliauli, a t  14 t o  15000 feet alt.itude. As neither of these has been seen 
by me, I leave the final choice to  be made a t  the Calcutta Herbarium. 

Doubtless also in moist alpine situations, a t  altitudes of 3200 t o  4500 
met,crs, in the central Hiinalayas from Tehri to western Tibet. Flowering 
from mid-June to mid-August. 

INDIA. Tehri:  Damtlar Valley, Dztlhie 232 ( D D )  ; Harlre Dun. Gan~ble  ( D D ) ,  C. G. 
Roqcrs ( D D ) .  Almorn: head of Ganges-Laptal. Chrrmpion 68 ( D D ) .  1<11mn11n : Kali 
Valley, cur. Dicl hie 24795 ( ANSP, UCLA) ; Pnlnng Gadh, Bynns, D I L ~  h ic 5838 (DD) ; 
hclo~v Pindari, Slrachc?~ cP. I17in./rrbolton~ 9 ( G H )  ; Rnloln Valley, Dtctl~ic 3225 1) .  p. 
(DD) .  

T \ T r . r d ~  01)~osi te  Budhi villaar. D ~ t l l ~ i c  5838 (DD) .  

Also to be considered as derivati7.e of Pcdiculnris ocr lcr i  Vnhl an(l re- 
plnciiig it in the eastern Himnlayss is another plant differing yet more from 
that  wide-ranging species. So tha t  this group ]nay bc bctter understood 
throughout the Hiinalnyas i t  sceins advisable t o  characterize this new entity, 
too. That  gives three rel~rcsentnt,ivcs in the Himalayas: P,  ocdcri f!ypicn 
in thc wcstrl3n pnrt of the range; P. o. hcfcl-og1os.w in the middle palst of t,he 
range; and the plant, that from its remarlinblp qill-like Irnf-pinnne I am 
calling P. hmnchioph~ylln,  in the mid-castern part of the range. The last 
may he distinguished from P. ocderi, including both subspecies, a$ f o l l o ~ s :  

A Pinnap of leaf-llladcs nl>out 1.5 to 20 p ~ i r ~ .  horizontally dispoqrd; inflorescence 
Inoqrly v~lloqr, glal)rntr in ~ Y I I I ~ :  c ~ ~ ) s ~ I I P  13-15 mm.  long . . . . . . . . . . . . . . P. oedcn' 

A A  P ~ n n n e  ol leaf-hlndes 25 to 30 paira, vrrlically disposrd: inflorescence lanose- 
v~llose, the hnirs ~)e rs i s t~ns  on fr111tinu rnlvces; rnpsule 17-18 mm. long 

P. brnnchiophl/lla 
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Pedicularie branchiophylla spec. nov. Plate 25, A. 

Perennial. Stems few or solitary, erect, sin~ple, 0.3-0.9 dm. tall, a t  first 
densely lanose-villose, becoming glabrate. Leaves mostly basal or near the 
base of the stem, petioled, the cauline few, alternate, shorter-petioled, pet- 
ioles channeled and villose-hirsute above, pinnae about 30 pairs, glabrous, 
thick, irregularly rounded, about 3 mm. long and wide, with a few low cren- 
a te  lobes, a t  first plane and slightly overlapping a t  base, soon transversely 
raised and rugosely more thickened so as  to stand on end to  the light (in 
aspect resembling gills). Inflorescence in anthesis lanose-villose, the hairs 
covering the bracts and calyces. Bracts shorter than the flowers, lanceolate, 
entire, hirsute and ciliate, distally with a few short rounded pinnae, glabrate 
or glabrous. Pedicels becoming 5 mm. long. Calyx-tube 5-6 111111. long, 
permanently lanose-villose, its lobes unequal, lance-linear, 3-4 inm, long, 
each distally with slightly enlarged, lobed, anti glabrous apex. Corolla 20 
nim. long, yello\v, glabrous: galea erect, as  wide as  tube, 12 mm. long, dis- 
tally rcd~lish, slightly decurved to the rounded apex; lower lip abruptJy 
spreading, with 3 rounded lobes, the antero-laterals larger. Anterior fila- 
ments pilose distally, posterior glabrous throughout; anthers glabrous, cells 
obtuse a t  base. Capsule 17-18 mm. long, straight, ensiform, anteriorly inu- 
cronate-acuminate, posterior cell narrower and opening throughout. Seeds 
2.3 mm. long, narrowed a t  each end, finely striate. 

Yerennis; caules pauci vel unici 0.3-0.9 dnl. alti simplices dense lanoso- 
villosi deinde glnbrescentee;. folia basnlia vel alterna pinnatifida, pinnis 30- 
jugis irregularitcr rotundatis verticale positis; inflorescentia densa brevis: 
brncteae lanccolntae floribus breviores; peclicelli 5 mm. longi; calyx 8-10 
mm. longus. lanoeo-villosus, lobis inaequalibus lanceolato-linearibus apice 
glabro lobato terminantibus; corolla 20 mm. longa flava glabra, galea erecta 
tlistaliter rubescente erostre apice rotundata, labio anteriore trilobo patente; 
antherae glnhrae, cellulis obtusis; filamentorurn par anterius pilosum; cap- 
sula 17-18 Inm. longa, ensiformis, latere poeteriore dehiscens; semina 2.3 mm. 
longn. 

Type, a t  4900 meters altitude, Uachezali, Sikkim, collected in flower ,July 
22, 1909, by IV. I\'. Smith and G. H. Cave, no. 1714; in Herb. Academy of 
Kntural Sciencev of Philadelphia, isotype in Herb. University of California 
nt LOP Angeles. 

At altiturlre of 4500 to 5400 meters, in the Iliinalayas of Sikkim. 
S~kki rn .  Chhorler~i.enn La, Smith  & Cave 2306 (UCLA); Llonok, Smith & Cave 

1901 (CC1,A). k'o~tnghuabnnd 203 (UCIJA);  Nak11 1,n. S r n ~ l h  & Cnflr 1948 (ANSP, 
I'CLA) ; T h p  La. S t n ~ t h  ck C C ' ~ I Y  2172 ( I T L A )  ; r a c h ~ x n l ~ ,  Sm7lh & Ca11r 1714 (ANSP, 
UCLA). 

24. Pedicularie breviroetris spec. nov. Plate 24, B. 
Perennial. Stem9 few or solitary, erect, 3-4 tlm. tall, loosely lnnose, be- 

coming glabrcate. T,eaver~ alternate, the lower long-petioled, the upper 
nearly or quite ,sessile, the blacles all pinnatisect, with the pinnne irregu- 
larly and clouhly pinnatifitl, somenhat cuspidatr-toother!, g1abrou.s above, 
finely lanoye to glahrnte beneath. thc lower leaf-hlatles narrowly elliptir in 
gcnernl outline. with 12 to 15 pairs of pinnae. Infloresrence rlcnsely flow- 
ered. Innose-villoee, the brarts linenr-lanreol~te, proxi~nally with 1 or 2 
shorter entire l n t ~ r n l  lohrs, the inicl-hract distally pinnately toothed or 
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sharply lobed. Pedicels in anthesis about 1 111111. long, lower apparently be- 
coming 4-5 mm. long in fruit. Calyx 9-10 mm. long, the tube externally 
lanose-villose, internally not obviously reticulate, the lobes irregular, acute 
to acuminate, entire or sligl~tly denticulate, 1-2 min. long, separating slightly 
illore deeply medianly than laterally, and the posterior lobe the shortest. 
Corolla yellow, nearly glabrous throughout: tube 9 min. long, near apex 
slightly pubescent a t  and below the bases of the free filaments; galea as- 
cending-arcuate, 12-13 mm. long, a t  apex decurved and drawn into a wide 
cuneately narrowing beak 1 min. long or less, truncate, but developing an- 
teriorly and irregularly 2 short tecth ; lower lip deflexed-spreading, 9-10 mln. 
long, the lobes rounded, the mid-anterior sinallest and distally placed. Fila- 
ments glabrous above the slightly hairy bases; anthers glabrous, the cells 
lanceolate, obtuse a t  base. Capsule 13 111111. long, straight, flattened-ovoid 
but distally caudately slightly elongate, attenuate-acuminate. Seeds not 
seen. 

Perennis; caules pauci vel unici 3-4 dm. alti silnplices lanosi deinde 
glabrescentes; folia alterna (infimis longepetiolatis, superioribus sessilibus) 
pinnatisecta, pinilis 12-15 jugis duplo pinnatifidis; inflorescentia densa lan- 
oso-villosa; bracteae lineari-lanceolatae; pedicelli 4-5 mm, longi; calyx 9-10 
111111. longus l a n ~ ~ ~ - v i l l o ~ ~ ~ ,  lobis inaequalibus acutis acuminatisve integri- 
bus dcnticulatisve; corolla flava, tubo 9 mm. longo, galca arcuata 12-13 111111. 
longn dietaliter d e c u r ~ a  et rostrum cuneatunl 0.5-1 111111. longum eiilittente, 
labio anteriore 9-10 mm. longo; antherae glabrac, cellulis obtusis; filamentn 
glabra; capsula 13 mill. longa recta ovoidea attenuato-acuminata; eemin:t 
no11 visa. 

Type, a t  3000 to 3400 meters, Dras  Valley, Bnltistan (now Purig, Lad- 
alrh), collected in flower June 29, 1892, by J. F .  Duthie, no. 11640; in Dehra 
Dun Herbarium. 

At altitudes of 3300 to 5000 meters, in the inner western Himalayas froin 
Gilgit to Zasknr. Flolvering froin late June to early August. 

Gilg~t : Sai, Tnirno 252 (DD) . Rraldah : " Zec~cotalescaro ncar Baraldoo ". Fnl- 
c o j ~ o ' s  collectors (DD).  Purlg (Dras Valley) : Dtttltic 11640 (DD) ; Matayan, Gnnz~nie 
(DD, UCI,A); St111 Mull:lll. Dltthtc* 11676 (DD);  Zojl-Matnyan. Slcu lnt l ;  ZOII La, 
Gottr t~rlc (IJCLA) . Zasknr : Pens1 I,n, I<or,lz 5557 (USNH) . 

In the Flora of British Indin ,I. D. Hooker identified this quchtion:~l)ly 
as  Pcdrculn~ls fissn Turcz., n sl>ccies described froin Dal~ur ia .  A11 isotypc of 
that  spccies in t l ~ c  Acatlcimy's hrrbarium s h o ~ ~ s  i t  to be less hairy, wit11 more 
finely divided lcaf-blades, shorter calyx-lobes, and purple galea tha t  is prac- 
tically I)calrlcss and sl1on.s more clearly the two anteriorly 1,lnrcd slcndcl. 
teet l~.  Prnin (ill Ann. Bot. Ghrd. Calcutta 3 :  167, 18901 placed it confi- 
dently with P.  dollcho~hrzn Scllrenk, a spccics tlcscrihcd from Songarin. ITis 
accollnt includcs hot11 this and the ncxt, while his illustration, hn$etl upon 
Tnnncr 2.56 from Sai, Gilgit, is of the nest. The two seem to me well dis- 
tinct. 

In deriding the status of the prcscnt plant it has been necessary to con- 
sitlcr ,wvcral rcccnt scgrcgntes of this group, Pcdiculnris dvbia and P. schug- 
nnnn dcs~rihcd l>y Frdschcnlro (in Trav.  AIIIS. Bot. Acad. Sci. St. Peters- 
bol~rg 1 : 155-Iq5G, 1902) from Sllighoan (Schugnan), nort,hivest of the Pam- 
irs, and P .  jcdsclrcnkoi Bonati (in Bull. Soc. Rot. Franrc 61: 233, pl. 4, 
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1914), attributed simply to Turkestan. The first differs from our plant 
by its laxer inflorescence, reticulate calyx-tube, and presumably more glab- 
rous growth (since indumentum was not mentioned) ; the second by its less 
divided leaf-blades, interrupted inflorescence, and again its more glabrous 
growth; and the last by its beakless galea, reticulate calyx, and less cut 
leaf-blades. All these lie on the far side of the range of P. dolichorhiza 
from our plant, with intervening high mountains, so that  there is ample 
geographic warrant for supposing them different. 

25. Pedicularis dolichorhiza Schrenk 

Pedicularis dolichorhiza Schrenk, in Bull. Phys.-Math. Acad. Sci. St.  Petersbourg 1: 80, 
1842. " Inventa in montibus Dschabyk [Songarial, d. 16 Julii [ A l .  Schrenkl." Al- 
though described from an area so remote from the western Himalayas, Schrenk's 
careful diagnosis in all details applies t o  the Gilgit plant now considered as well as 
t.o that  drawn for Prain (in Ann. Bot. Gard. Calcutta 3 :  pl. 30B, 1890). 

( l )  Prdiculnris cabl~lica Benth., in DC., Prod. Syst. Nat .  Regn. Veg. 10: 575. 1846. " I n  
regno Cabulico (Gn'fiith n. 637) . . . . (v. in herb. Hook.)." Description calls for a 
glabrous plant (whereas the inflorescence of the species now considered is lanose), 
strongly oblique (instead of straight and nearly symmetrical) apex of capsule, and 
depauperate (instead of ample) lenves. The  type should be restudied. Certainly, 
the present species is that illustrated for cabulica by  Maximowicz in Bull. Acad. 
Sci. St.  Petersbourg 32: tab. IV, fig. 80, 1888, where the galea shown fits the original 
description of P. dolichorhiza better than that  shown for i t  on tab. VI, fig. 146. Pos- 
sibly t,his illustration was the basis of Prain's confident placing of cabulica in the 
synonymy of dolichorhizn, in  Ann. Bot. Gard. Calcutta 3 :  168, 1890. Or perhaps 
Maximomicz was correct in applying Bentham's name, the latter having described 
an extremely glabrous individual (such as one of the six specimens of Koelz 12629 
before me),  and having mistakenly associated with i t  the fruit of some other species. 

From Afghanistan t,o Songaria; in our territory only in Gilgit. 
AFCHANIST~IN. Snnglich, Koelz 12629 (.4NSP, NYBG).  
INDIA. Hunza: north of Hindu Icush. Giles ( D D ) .  Gilgit: south of Hindu Kush. 

Giles (DD) .  

26. Pedicularis bifida (Buchanan-Halllil ton) comb. nov. 
Rhinanlh11.s bifidlrs Buch. Ham.. ex D .  Don, Protl. FI. Nepal. 94. 1825. " Hab.  ad Na- 

rainhet,ty [prope I<athm:~ndr~l  Nepalensiurn. Hnnjilton Tin 1802-031." Identified 
as the species now considered by Prain (in Ann. Bot. Garrl. Calt-utta 3: 1.52, 18901, 
who reports that in the Calcl~t ta  Herbarium is a sheet " wit,li 4 sprc-imens and with 
Dr. Buchanan-Hamilton's manuscript d~script ion affixed." The puhlislred original 
description is inappropriate for usual states of t,his species in giving the flowen as 
~ ~ s l ~ a l l y  shorter than the bracts, the galea as hirsute with it3 apex inrurvetl as well 
33 lwaked (whereas the i n n ~ r ~ ~ d  slightly puhesrent, gnlea is t,ippcd hy a straight 
beak), the ralyx as trunratc (whrrras, while anteriorlv appearing so, definite lobes 
nre rlevelol>etl to t,he posterior side), anrl the leaves as linear-oblong, only 2-3 lines 
(5-7 mm.) wide (whereas they are llsually ol~lancrolate or narrowly elliptic), nor is 
t,he spec-ies ar t~lal ly  nnnr~al, a l t h o ~ ~ ~ h  apparently so i f  s~~ff i r ient  care has not been 
tnkrn to pat,her the t~~bcr- l ike roots. However, either through irnperfcction of ob- 
st-wntion or a rcropnition of the consid~rable varinhility of this sprries. it, seema 
posgible to arrount for all t.hese discrepancies. and with Prnin's positivr ident,ificn.t,ion 
of the Calri~tt,a material it herorncs necessary to  adopt Bnchxnan-Hn.miltonls spe- 
cific name. Thnt Roylo 70 un(ler~tnod itq application i~ ~ h o w n  hy a ~ p ~ r i r n e n  pre- 
served in the Drhra Dun H e r h o r i ~ ~ m .  Apparently " hifidrl~ '' refers to t.hr ~ t~rongly  
cleft calyx. 
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Pediculans carnosa Wall., Plant. Asiat. Rar. 2:  44, tab. 154, 1831. " I  found this hand- 
some species only on Mount Sheopur in Nipal, toward its summit, where it blos- 
soms in the rainy season about August. The flowers are . . . . of a bright rose-colour. 
with a white tube; the point [beak] of the upper lip crimson, almost purple." 
Named for the fleshy root-fibers (" fibris . . . . carnosis, ad extrenlltates sybtuberoso- 
dilatatis "), portions usually lost in collecting, but evident on some specimens. 

Open grass-land, a t  altitudes of 1200 to 2700 meters, through the central 
and eastern Hilllalayas from Kangra to Sikkim, and in Khasia. Flowering 

in late August and September. 
Kangra : Laka (above Dharrnsala) , Ganarr~ie 18631 (DD) . Sirnla : Simla Hills. 

Druinn~ond 595 (DD),  609 (DD) ;  Theog, Gamble 6492 (DD).  Dehra Dun: Deoban- 
Kanaur road Jaunsar, Raizada 7179 (DD) ; Jabberkhet, Stewart 15705 (ANSP, Gord. 
NYBG);  ahd dour, Stewart 15609 (GH) ;  Mussoorie, Raizada 236 (DD),  284 (DD),  
Stewart 11408. Tehri: Aglar Valley, near Mussoorle, Dttlhic 809 (DD) ; Pehdi 
(" Phaidi "), Duthie 1875 (DD).  Garhwal: - , Dz~thie 4261 (DD).  ICumaun: 
Dhunseila, N. Gill 186; Girgan, Strachcy R. Winterbottonz 3 (GH) ; I<alamoni, Inallat 
24783 ( D D ) ;  Nagling, Dnrnla Valley, Inayat 24790 (DD).  

Also seen from Nepal, Sikkim, and Khasia. 

27. Pedicularis trichoglossa J. D. Hooker 
Pcdicitlaris l~-ichoglossa Hook. f., Fl. Brit. Ind. 4:  310, 1884. "Sikkim and E. Nepal 

Himalaya: Wallnnchoon. Momny and Tsng11, nlt. 12-13.000 ft. J .  D. H[ookerl." 
" Pedicularis n. 27, Herb. Ind. Or.. H. j .  dl. T." Description distinctive. 

Birch forest, a t  altitudes of 3600 to 5000 meters, through the central ancl 
eastern Hilllalayas from I<umaun eastn-ard eventualy to Yunnan. 

1iumaun:-Dhauli Valley: Bidang, Duthie 3222 (DD);  Rama, Dzithie 3222 (DD) ; 
-Kuthi Valley: above Nabi (" Nabbi "), Duthie 3222 (DD).  

Also seen from Nepal, Sikkim, Chumbi, and Yunnan. 

28. Pedicdaris  elephantoides Bentham 
Pcdicttln~?~ elcphantoides Benth., Scroph. Indicae 53, 1835. "Hab. ad Pyr Pundial, 

Itoljlc." Descr~ption distinctive. 

Corolla described by Koelz as " pale green yello~v with nladder spot on 
horn [beak] ," and by Stewart as " a creamier yellow than bicornzlta." 
Flowering fro111 late ,July to early September. 

Forcst and thicltets, a t  altitudes of 2600 to 3400 meters, in the western 
Himalayas from IIazara to Iiashmir. 

Haanrn -I<agan: Bnla Rlll~rj, Inawn1 19990 ( D D ) ;  Chapran, Innyat (DD. UCLA); 
Niln, Innliat 19988 (Calc, D D ) ;  Zer Bhurj Bhonja ICa Icattha, Inaual 19987 (DD), 
19989 ( D D ) ;  -Saran Range: Batnl. I11nual (DD);  Cali Mrlsalla, ljtnijnt (DD).  Muzaf- 
farnbad: Pir Channsi, H. Sinrlh 1808 (DD).  I<nshmir: Banihnl Pass, Stewart 12530: 
G~~lmnrg,  D?llhie (IJCLA). Slc~orol 12532 (ANSP, GH) ; Icillanmarg, Stewart 8712 
( \NSP. Gold. TTShTFI). 88.18:1. SS79 (.iNSP. NYI3G) ; Shnl<lrerx st!-cam, Jagrnn I)a.~n. 
I i ( ~ h ~ i ~ ~ / ~ i ~ ( t i t C  208 (TIE)) ; Trnahnl (" Tarnkhal "1. Iioclz 9137 (NYBG, USNA), Slew- 
nrl 4814. 

29. Pedicularis bicornuta Klotzsch 
Pi,dic~~lni.is hir.or.rr~~tn IClotzsi.l~, r s  Iilotxsrh & Cnrrke. Rot. Ergebn. Reise tValtlen1ar 

109. t .  81. 1862. "Von Dr. [Tlierncrl Hofl~~tcinter im Himalaya cntder,kt [in 18461." 
A s  n ronsrclllcnce of the drath of 611r 13hjr~icinn-collrd,or, liillrd in s fight with the 
Sikhs, no exnrt r~rords  of plarcs of rollrrtion Iiavr s r ~ r ~ ~ i v r d ,  h ~ ~ t  thc precise route 
of this c?ipedit,ion is known. Commencing a t  Nnini Tal it ent,ered the Himalapas 
nc,t.os.s Garliwal to rlirnh ICednrnsth, t.henrc nort,h over Tehri to Gangotri, thence 
down tho Baspn t,o the SrltJej River, 111) it to Shipki (" Schipka ") through upper 
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Kunawar (" Kunauer "1, and lastly down the Sutlej to  Kotgarh (" Kotghuhr ") 
through lower Kilnawar. This plant would have come from the upper mountains, 
lcednrnath to upper Kunawar. The illustration shows excellently the species now 
considered, ancl depicts the long beak of the galea that is distally bifid by the part- 
ing of its component petals, thus forming the two-horned structure for which the 
species was named. 

Ped ic~~ lan ' s  cxinlia Watt, in Journ. Linn. Soc., Bot. 18: 381, pl. 13, 1881. " North-west 
Himalaya, 8500-13,000 feet (Thornson, 23; Falconer, 793; Jaeschke, 200: W a t t ,  
49A, 97B, 210G." One of Watt's own collections should be selected as type, but 
the c11oic.e niust be made by some one having access t; them. From the modified 
title of his pnper. it is evident that he had visited Chamba State and British 
Lahoul ", territory where the species now considered is especially abundant. The 
description and illustration clearly denote this plant. 

Corolla " ycllow to gold with white tube and horn [beak]," according 
to  Koelz. Flowering from mid-June to early September. 

Lower to higher alpine meadows, a t  altitudes of 2400 to 4500 meters, in 
the mountains from eastern Afghanistan through the western Himalayas to  
Tehri. 

AFOH.~SISTAS. I ~ h t a l i ~ ~ l ,  K o e k  12589 (ANSP, NTBG) ; Shendtoi, Kurram Valley, 
Ailchison 779 (DD, GH).  

IXDIA. C'hitral: Arnawai (" Arnawei ") Valley (Znlianah Pass), Gatncre 17383 
(DD) ; Bunlborrt (" Bunborette "1, Harriss (DD);  Lawarai (" Lowari ") Pass. Gatacre 
li382 (LID), Hnrriss 16443 (I>D) ; " Chunustan ", above K.nrnbur Nullah, Hat-riss (DD).  
H:rznrn (Bng:xn) : I<:tchh Cali (" gnlly "), Inayat 19983 (DD) ; Sar Saifnr, Innuat 19992 
(DD) ; Si~rul, Inn~crl  220.13 (AXSP, DD) ; Urak Nila, lr~aycit  (DD, UCLA). Muzaffara- 
had: Bnngas. Irrn//nl 22043a (DD).  Punch: Aliabad ("Alliyabad ") to Pir Panjal 
(" Yr~rpenjnl "). F~rlconor's collcrlors (DD).  Gilgit: Burmar Nullah, near Gilgit. J. R.  
Roberts  (DD) ; Sni. 'I'cttl~rr,r 250 (DD).  Astor: above Doian (" Doyen "1, Duthie (DD) : 
Iinlnl~ani, Iinmri Valley. Drrthic (DD).  Kashrnir: Ratakut ( ' I  B:~dx:llliod nullah ' I ) ,  Lid- 
dar \.cillrv. Dlrlhicz 13416 (DD):  Bnltal. Sinti vlillry. Drllhic (DD) ; Burzil, Zioc71z 9378 
(GH. 1TdS.i). Slrnclrey c t  IIritrlc.rbollo~n 641 (DD) ; Burzil Pass, Sle,tc~rtrl 19850 (ANSP, 
GI-I) ;, at)ove C;~llmarg, D ~ i l h i e  11336 (DD),  Sle~uorl  15524 (NYBG) ; Gurez (" Chlraiu "1, 
Dttlhrr. (DD) ; Hnrm~~l ih ,  Kesha1la1tand 1110 (DD),  1358 (DD) ; upper Jagrnn basin, 
liish:tnrr:rnpn valley, I\'cnhnrwnnnd 303 (DD) ; 1i:tjrnng. Hama1 basin. Keahrrvrtrranrl 854 
( D D ) ;  Killanrnarg. below Gulrnnrg, Stewart 8850a; t,ownrd Mt. Iiolnhoi from Lidrlar 
valley. Drlctnntond 14143 (UCLA); Mergandob, beyonrl C;annabal Lakes, Slcunrt 18224 
(ANSP. GH. NYBG. USNH) ; Pahlgam, S/etunrt 5778, 922%; Pxncht,arni, I. Ullcth ; 
Sonn~nnrg. Sind Vnlley. lnnynl 25725 (DI)), Sfrziwrl 6842%; Tilel (" Tilail "1, I<eshavn- 
ttnrtd 1445 ( D D ) :  Trapbol Pnse. Slcuwrl 4607. Baltistan: Deosai, A .  C. Forests 58 
(DD) : Gultnri (" Golteri nullah "1, Shingo valley, Dtrlhir: (DD) : Thnle Ida t,o Bagma- 
h:~rnl (n. r .  of Skartlu nnrl Sh i~nr ) ,  Schlngirrl~~lcit 5946 (TJSNH). Bmldnh: " Brnldoo ", 
Folroner'a collcrlors (DD).  Purig: Drns, Gnntniic (DD) ; Drag Vnlley, Ditlltic (DD) ; 
hlnrpa nl~llnh. above Drns, Dr~thie  (DD) ; Matapan, Ganz mie (DD, 1JCIA) ; Mitsahoi. 
Slclclnrl (C:ortl). 1,nrlnkh: Y~lru Kiorn via Kandzi up the Timti Ln. Schlrrqir~lzi~ci/. 5268 
(CiM). Chnrnbn: Chenab Vnll~y,  R .  Ellis ( D D ) ;  Iiukti Pnss. Icoclz 8611 (ANSP. 
1'SX.A) ; Parrnn~ts Vnllty. Panpi, Lace 1248 (DD) ; Sitr~lndi (" brt,wern Sntrrlndi and the 
Sn1ic.h Pnss "). I lnr~l tkh (DD) ; head of Srlral Vnllry, Hrtrsitkh (DD).  Znsknr: Kargia. 
K o d z  5441 (1-8XH) ; PPIIP~ 1 , ~ .  KOCIZ 5841 (IJSNH). 5887 20 (USNH) : Rangtlt~m. Iioelz 
28.50 (XYHCI). 2924 (NYRC;). I r ~ l h ~ ~ l :  Dilb~~rig.  f'lrnnrl 48:1 (ITSNH) ; Mt. T<nrrtonn, 
Bnk.sh 891 1 ; Ki~kti  Y ~ P P ,  Koclz  1178 (NTRC;) ; Ryrlnng. Kor l z  521 (NYBC;) ; J,ot,h. 
Kor .1~  10098 (I'PX.4) ; Sisr~. B~~knll .  8904 (IiC1,A). Spiti: Iiirhu. H. A .  C'. Gill 1928 
(I)D).  Bn3hnhr: C'hitk:tl Paw. Pnrnlnnnntl !M-l (.4NSP. GH. NYGB. IJRNA); Pangi, 
Iir~nnwnr. Bnknh 5184 ( r C L A ) ;  Pieri P a s ,  Pnrrnnnnnd 525 (NYRG, USNA. USNH); 
Poze (" Poz. nenr Pnv ' 7 ,  I'nrntnrtnnd 801 (ANSP. GH. ITSN4) ; Puke, Pnrrnnnnnd 463% 
B .  1 .  Tehri : Rhr~dr~pliern, Dltthic 237 (DD).  

5 .1hnorrn:tl. t l ~ r  rlrqwr r.o~,olln-lohrs heinp: wholly tlistinc-t, not forming n hrnk. 
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30. Pedicularis macrantha Klotzsch 

PedictLlans macrnntha Klotzsch, ex Iilotzsch 8: Garcke, Bot. Ergebn. Reise Waldemar 
108. t .  59, 1862. " Von Dr. [Werner] Hoffineisler im Himalaya entdeclrt [in 
18461." As stated under P .  bicornttta, records of collecting-localities were lost due t o  
the violent death of Dr. Hoffmeister while in the field. The present specles must 
have come from Garhwal. There is no statement of the flower-color. 

Pcdicularis ochroleuca Duthie, ex Maxim. in  Bull. Acad. Sci. St.  Petersbourg 32: 530, 
tab. 1. fig. 5, 1888. " I iumaon:  Darma, valle Niptschang, 14-15000' s. In. (Duth.ie 
n. 3219 . . . .I." Another collection with this number, gathered by J .  F .  Dul l re  
" near Bidang in Dhauli Valley, 14-15000', in  flower and fruit Sel)t. 4, 1884 , 
seen in Dehra Dun Herbarium. Maxitnowicz distinguished this from P. n~ncrantha 
by the color of the corolla, the galea not being twisted a t  base. anrl the n!iddle lobe 
of the lower lip being, no narrower than the two lateral ones. Pram contmued both 
entities in Ann. Bot. Gard. Calcutta 3:  126, pl. 7, 1890, where ocltroleuca appears 
RB P. mncrnnlhn var. litlcsceits, with citation of six collcctio~ls 11). Dut,hie in Iiumnun 
and western Nepal, among which that from Darma is listed first. But  the charac- ' 
ters now are that  in nlncranthn var. typica the middle lobe of the lower lip is as 
wide as the Iat,erals, while in l~ttcscens i t  is slightly narrower; in lypicn the galca is 
regularly contorted a t  base, but in lttlescei~s very rarely so;  and in I ~ L ~ C S C P ~ I S  the 
galea. is more abruptly contracted t,o the benk. These distinctio~ls are scnrccly evi- 
dent on the accompanying plate. the flower of iypicn showing no more cont.ortion 
of the galea than that  of ltttrscena. Cornpaling Dr~thie's specimens in the Dehra 
Dun Herbarium, his number 3216, from the Ralam Glacier, with its flowers "rosy 
red ", does show the galea so t,wisted t,hnt its beak faccs away from the lo~ver lil?, 
whereas number 3219 from Bidang, with flowers " cream coloured with purple falcate 
upper lip ", shows the beak decurved over t,he lower lip, but number 5845, with 
flower-color of 3219, shows t h r  galea orient,ed as in 3216. Cert,ainly this character 
is not constant, nor can I see aught. of difference in either of the other charactern 
adduced as to  the form of the galen and lower lip. Apparently there is some color 
difference, but  I can only apply that to  Duthie's own collections, since he alone has 
noted it,, and on all other specimens seen color has long ago disappeared. Accord- 
ingly, although ignorant as  t o  what was the color of genuine nlncrnitlha, I am using 
Dut.hie's name for the pale-flowered plant as f. ochroleuca (Duthie),  its known col- 
lections being marked by asterisk on the following list. 

At  altitudes of 3600 to 4500 meters, in the central Hilllalayas fro111 Garh- 
wal to  western Nepal. Flowering fro111 June to  Septcnlber. 

INDIA. I<llmaun: Bhappa Duldal (Johar) ,  M. Gill 539 (ANSp.  UCLA) ; * BidanR. 
Dhauli VallrJr, Duthic 3219 p. 1). ( D D )  ; *near  Lebang Glncicr, Dltthir! 5845 ( D D )  : 
* Palang Gadh, Byans, Dulhic 5845 (DD)  ; Ralnm, Strnchcy R. Tl'i,~lerbo/lo,,l. 7 (GH)  : 
Ralam Glacier, Dltlhic 3216 ( D D ) ;  Ralam Valley, Innynt 24793 (ANSP! DD, UCLA). 

~ T S P A L .  r\Tamll~ Gadh, Ditlhic 5845 ( D D ) .  

31. Pedicularis hoffmeisteri Klotzsch 
Pcdicitlan'.~ hoffnzcislr)-i Jilotzsch, rx 1ilot.zsch ck Garcke. Bot,. Ergchn. Reise Waldemar 

108, t:ih. GO, 1962. " Dr. Ili'rrt~c.rl l i o f f n ~ c i s l o  f:md diesc Art im Himalnya [in 
18461." As stat,ed under P. bicoril~cln, records of collecting-loralit,ies were lost due 
to  the violent dcat.11 of Dr. Hoffmei.qter while in thc  field. Collections were mnde 
in the Himalayas from Gnrhmal to  Bnshshr, and the t ,yl~e tn~lst  have come from that  
territory. The plate shows well t,lie flowers find lpnves of the species now consid- 
rrcd, but. only the anterior pair of fil:~mrnls shor~ld have brrn d(.l>icteri :IS pilose, 
1 hr postrsior pair he in^ glnbro~~s.  

Pc*rlicltloris tncgnlnnfhn hofl,,~cistcl-i (I<lotzsch) Scaly, in Curtis' Bot. Mag. 162: tab. 
1570. 1939. 

Corolla yellow, being noted by I<oelz as  " bright sulfur " and " gold gel- 
low." Flo~vering from ,Tune to  September. 

Moist places, along streams, in open or shade, a t  altitudes of 2100 to 3700 
lnrters, in the western H i n ~ a l n y a ~  from Chamha to  Kumaun. 



Chamba:  between Alwas and Sach Pass, Ganznlie 18412 (ANSP, DD,  UCLA). 
Icangra (I<ulu) : Jammu Tatch, Nath 436 (ANSP, GH,  NYBG) ; Malana, Koelz 209 
(NYBG):  Puling, Koelz 1427 (NYBG).  Simla: Choor, Rovle ( D D ) ;  near Kot ,  in 
Lloraj, Baksh 8913 (UCLA), Drummond 8912; Nagkanda, etc., Baksh 5178 (UCLA); 
between Mattiana and Narkonda, D n ~ m r n o n d  589 (ANSP, D D ) ;  near Simla, Balcsh 
5180. Bashahr: Chini (" Chenie "), Parmannnd 475 (ANSP, NYBG, USNA), J. L .  
Stewart 2687 ( D D ) ,  2884 ( D D ) ;  Chitkal, Parmanand 1043 (ANSP, Gord, NYBG, 
USNA) ; l ianahi,  Lace 350 (DD)  ; Nachar, Baksh 5179 (UCLA). Tehri:  Kidarkonta. 
Drummond's collector 14839 (DD, UCLA) ; Muldar, behind Nag Tibbi (" Tiba "), Ra- 
monkh (? )  ( D D ) .  Dehra Dun (Jaunsar): near Deoban, Duthie 1302 (DD) ,  Raizada 
7168 (DD) .  Garhwal : Kedarnath (" Koodurnath "), - 821 ( D D )  ; above Ramu, 
Dutllie 4262 ( D D )  : near Shinkola, Duthie 5843 ( D D ) .  Kumaun:  Garbiyang, Icali Val- 
ley, Inayat 24796 ( D D ) ;  Kathi ( " K i ~ t t i  "). in Byans, Dzithie 3220 ( D D ) ,  3221 ( D D ) .  
Strachey &. IVintcrbollom 1 ( G H ) ;  Munshiyari, Znayat 24808 (DD)  ; Ralam, Duthie 
3231 (DD). 

Sir J. D .  Hooker, in the Flora of British India (4: 312, 1884), placed 
Pedicz~laris hoflv,cisteri in the synonynly of P. siphonantha Don, an obvious 
error. I n  1890 Dr. Prain (in Ann. Bot. Garcl. Calcutta 3: 118, pl. 46) trans- 
ferred i t  to the synonymy of P. ?uegnlantha Don, to the near affinity of 
which it correctly belongs. Both authors treated P. snegalantha as geo- 
graphically diverse in color, Hooker stating that  while the flowers in Sikkim 
were rose-purple, they mere elscwhere yellow or rose-pink, an interpretation 
amplified by Prain: " In  all western I-Iimalayan specimens [the corolla] is 
pale yellow; Don speaks doubtfully, but probably correctly, of the lip in 
Kepalese specimens as being yellowish-red, the rest of the corolla being 
purple; Hooker describes the corolla in Sikkim specimens as rose-purple." 
Don actually called the galea purple, while I think that  his question about 
the color of the lip was due to  Wallich's specimen, on which P. snegalanthn 
was based, showing its mid-portion pale or yellowish, but being too faded to 
show the main width as actually purple; this a t  least is the detail in such a 
Sikkiln collection as Smith 6r Caue 1003 now before me. Prain included yet 
another variety in his comprehensive understanding of P. megalantha, while 
my resolution of the situation would be the recognition of three distinct spe- 
cies along the Himalayan Range. It may be well to pass beyoncl our area 
so as to present these clearly, first distinguishing them by a key as follows: 

.a. Corolla pellow,30 the tube 30 mm. long, 2 to  24 times thc length of the calyx; 
rapsule 25 mrn. long; pedicels 5-15 mrn. long; leaf-blades ovate in general outline, 
the pinnae close, oblong, dentate-lobed, the lobules denticulate; inflorescence be- 
coming rather elongated, occupying most of the distal half of the stout ercct stem. 

P .  hoffmeistel-i 
A A .  Corolln purple, the tube longer; leaf-blades oblong-lanceolate in general outline. 

the pinnae more remote and irregular, short-oblong to triangular-ovate, usually 
more sharply dentate. 

B. Mid-lobe of lower lip of corolla ovate, about 4 width of the rounded lateral 
lobes; corol1~-tube 2J to  3 times the length of the calyx; capsule 25-30 mm. 
long. narrowed from new base, shortly ob l~que  a t  apex; pedicels less than 
10 mm. long; flowers nearly all in a dense inflorescence a t  sr~mmit  of the 
 tout prwt stem.. . . . . . . . .. . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . P. megalnntha 

- 

3"The recent plate In the Botanical Mapnzine (no. 9.570), p a i n t ~ d  from fresh flowers 
rniqed from ~ e ~ d  a t  Kew Ciardens in England, shows the corolla ns partially a deeper 
yellow. Scnly FrPnls R R  ronvinred RS I of the ronstanry of the rolor rontrnst b~twppn 
hoflm~inten and ntenalnnthn, altho~lgh he is unaware of other differ~nres. I have 
chanred upon his arrount slnre my own text was written. 



THE WESTERN HIMALAYAS ; 149 

BB. Mid-lobe of lower lip of corolla oblong, about 3 width of the lateral lobes, 
which are truncate or notched medianly ; corolla-tubo over 5 times the 
length of the calyx; capsule 20 mm. long, scarcely narrowed below the 
widely oblique apex; pedicels becoming 15-20 rnrn. long; flowers laxly dis- 
posed along the whole length of the diffuse s tems. .  . . . . . . . . . . .P ,  paucijlora 

Pedicularis megalantha D o n '  
Pedicularis megalantha Don, Prod. Fl. Nepal. 94, 1825. " Hab.  in  Gosaingsthan Nepal- 

ensiurn. Wallich." Mt.  Gosai Than is in the Himalayas above eastern Nepal. De- 
scription of leaf-blades as interruptedly billinnatifid, the segments ovate, and the 
corolla purple (a t  least as t o  galea) denotes the species now considered. (As t o  
the detailed description of flower-color see above.) The account of the short and 
wide flower-cluster (3 x 4 inches) also fits this. 

At  altitudes of 2800 to 4300 meters, in the eastern Himalayas from east- 
ern Nepal to Bhutan. Flowering from June to  September. 

SIKICIM. Changu, TI'. W. 61,11111 4274 (ANSP, Gord, UCLA);  Seratong. R i b u  & 
Rhonloo 4563 (AKSP, NYBG, UCLA); Zemu Valley, Siizillz & Cave  1003 (ANSP, 
UCLA) ; " Sikkim ", J. D .  Hooker (GH)  . 

CHUMBI. Lu-Marpoo. Dr. Icing's collector ( D D )  ; Rinchingong, Dzingboo 425331 
(Calc), G .  King 425331 ( D D ) ;  Sashethang, R.  Lcpcha 200 (ANSP, UCLA);  Yuo-So, 
near Chumbi, Dungboo (USNH) ; "Chumbi ", C. H. Bell (UCLA, USNH).  

BHUTAN. Rishi La, Capt .  Elwcs (DD).  

Pedicularis pauciflora (Prain)  comb. nov. 
Pcdiculai-is n~cgalanthn partcijlora Prain, ex Maxim. in Br111. .\cad. Sci. St .  Petersbourg 

32: 532, 1888. " Himalaya orientali : Jougri ad Bloktnn (herb. Calcutt.!), Jaunsar- 
Bnhar: Deoban Range (Dlitliic! n. 1202)." Maxinlowirz considered this as differing 
from P.  ~negnlanlha only in it,s low, diffuse habit, scarcely 3-flowered racemes, and 
(" fide Prain ") t.runcate lateral lobes of t,he corolla-lip. Of the two collections rited, 
that  from Jaunsar is actually from the west,crn Himalayas, and a 1nl.ge-growing 
rluplicate of i t  in the Dehra Dun Herbarium has already been cit,ed as P.  1~offn7eis- 
t o i ;  evidently the specimen a t  Cnlcr~tta is s dwarf of that  species. I t  was not in- 
cluded Ly Prain in his own accounts of his variety, in  Journ. Asiat. Soc. Bengal 
58, 17t. 11: 269, 1889, and in Ann. Bot. Card. Calcutta 3 :  118, pl. 4, 1890. Therein 
t,lie vnrictp is restricted t o  Chumbi and Jongri, and only noted as gathc~.ecl by Dr. 
Iiing's collcc*tors. In  t,he Dehra Dun Herl~nriurn are two collections. one (lacking 
name of collector) gathered a t  Jongri, Sikki~n in fruit Oct. 15, 1875, and the ot.her 
a t  " Bliolltan nr Tagi [?I1' in flower July 1887, by Dr.  Iiing's collcrtor. The latter 
bcnrs Prain's initialed note: " This is part of t , l~e t,ype gathering of var. pnuci/lora." 
That  being so, it. Sheds light on the eupposcd place-name "Bloktnn ", an that can 
linrdly hc othrr than a mis-reading of " Bhohtan." Making another plausible inter- 
~wctation of tlic other name, I would read the Delira Dun label as " Bhotan, near 
Tashi." This appears t,o be t,he actual type locality. 

A little-known species, perhaps occurring extensively t,hrough the moist 
eastcrn I-Iimalayas, but as  yet  known only from Sikkim and Bhut,an. 

SIRKIM. Jongri. - 26121B ( D D ) .  
BIIUTAN. Near Tashi (" Tagi "?),  Dr. Z<ing's collcclor ( D D ) .  

22. Pedicularis longiflora Rudolph 

As n comprellensi~c species this occurs over the highlands of eastern 
Asia from Dahuria to Y u n n ~ n ,  west to Bal t i~ t~an .  From Dahuria t o  Yunnan 
are scvernl subspecies, including Pcdicz~laris longiflorn typica ,  all with loner 
lip of corolla relatively wide (15-20 mm.) and with a narrow maroon stripe 

"Dot11 rollrrted on the enme day. July 21. 1877, from whirh far t  I suppose thrm 
to I)r thr  snme and gnthrrrd hy Dr. Iiing's collector n ~ r n e d  Dungboo. 



on each antero-lateral ridge of palate; and also with calyx-lobes relatively 
longer and more deeply cut. Subsp. typicn, Pedicularis longiflora Rudolph 
(in 11Iem. Acad. Sci. St. Petersbourg 4: 345, t .  2, 1811)32 came from the vi- 
cinity of Lake Baikal, Dahuria, and differs in only the above characters 
from subsp. tz~biforntis, about to be considered; i t  occurs a t  least from Da- 
huria and Chili to Kansu. P .  tubiflorn Fisch. (in Mem. Soc. Natur. 1110s- 
cou 3: 58, 1812), also from near Lake Baikal, is a synonym. 

From these eastern plants the one occurring through the Himalayas dif- 
fers by having the lower lip of its corolla narrower (13-15 mm. wide) and 
with a wide maroon stripe covering each antero-lateral ridge of the palate; 
and by having its calyx-lobes smaller (1-2 mm., or rarely 3 mm. long) and 
less deeply cut. It should bear the following name: 

3211. Pedicularis longiflora tubiformis (Klotzsch)  c o n ~ b .  nov. 
Pcdiotlnn's tubijorttlis Iilotzsch, in Bot. Ergebn. Reise Waldemar 106, tab. 57, 1862. 

" Dr. [ Il'crncrl Hoflnlcisler sammelte diese Art im Himalaya [in 18461." As stated 
under I'. b i c o n ~ ~ i l n ,  records of collecting-localities were lost due t o  the violent 
tleatlr of Dr. Hoff~neister in the field. Collections were made in the Himalayas from 
C;nrhw:ll to Bashrthr, and the t,ype must have come from that  lierritory. Klotsch1s 
name is retained for historical continuity, though it  has no special applicability. 

Corolla " gold-yellow with 2 madcler [or] crimson-madder spots in 
throat," according to Koelz; but all fresh material seen shows the madder 
or maroon areas as covering the entire ridges of the palate. Flowering from 
early duly to September. 

Springheads, seeps, and along streams, a t  altitudes of 2700 to 5300 meters, 
through the Himalayas from Baltistan eastward, eventually to Yunnan. 

Baltistan: I i h ~ ~ s o n i i k  (" Kasr~rmik "), Stcwnrt 20827 ( G H )  ; Shigar Nullah, I<orlz 
9705 (AXSP. GH. NTBG. USNA) ; Thalle La. Schlngintuleit 5950 (GH, USNH).  Stew- 
art. 20619 (ANSP. Gord, GH, NYBG, USNH).  Ladakh: Bad Bharbu. Koclz  6179 
(USXH) ; Gya, K o ~ l z  6421 (TTSNH) ; Leh, Sch.lagintweit 1360 (USNH);  Mashom, 
Brnndis ( D D )  ; Mulhekh (" Moolheek "1, Koclz  6179 (USNH),  Sle~oarl  (NYBG) : 
Snspoln, .Iilrwnrl (NYBG) ; Tsakzhun Tso, Koclz  2415c (ANSP, DD, NYBG, USNH).  
Spiti: Iiioto, fl. A .  C. Gill 1984 ( D D ) ;  Ladarse, Koc.1~ 7072 (NYBG, USNA);  Pin Val- 
ley. Korlz  7184 (USNH).  Rrlpshl~: Hanle, Kor l z  2303 (ANSP, DD, NYBG, U S N H ) ;  
Khnngl:~ztinr, Iioclz 6631 (USNH).  Bashahr: Chitkal, Pnrntn7cnnd 957 (ANSP, Gord, 
C;H. SYBC;. USNA. 1-SNH). I(un1a11n: Kiltti, Ryans, Di~th ic  5941 (DD) ; Parbhr~,  
C;ori Vnlley. l n n y n t  24799 (DD), 24806 (ANSP, DD, IJCLA) ; Ralam Valley, Duthir? 
3232 ( D D ) ;  Rilkot, N. Gill 540 (ANSP, UCLA). 

41.~0 seen from enst,ern Nepal. Sikkirn, Churnbi, Tibet, and Yunnan. 

33. Pedicularis rhinanthoides Sc hrenk 

As n comprehensive species this occurs urirlely over the central highlnnrl 
of Asia. I t  seems to fall into several geographic subspecies, those of the 
Himalayas being distinguishable as follows: 

a?The ropy of thip a t  the Academy of Natural Sciences lacks the illu.strative plate, 
:~nrl is tlateil 1813. hut. Rrlrlolph'~~ pnper wag reail Mnrch 1. 1809, and t,he rrference to it 
t)y S t ~ v r n  in Arta Sor. C'n~s. Nnt .  Srri~t, .  6:  30, 1822 ~ i v e s  the date a.s 1811. 
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KEY TO SUBSPECIES 
A. Beak no longer than the hood of the galea, simply incurl,ed; lip 14-17 nlm. wide. 

B. Lip purple, the beak of the galea dark;  galea slightly sharply toothed an- 
teriorly proximally; lateral calyx-lobes foliaceous-dentate; pinnae of leaf- 
blades not or only slightly longer than wide, sharply and often ca l lose l~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dentate (crlspidate),. .33a. P .  r. tupica 
BB. Lip wllitish, tinged rose, the beak of the galea rose-~urple;  gales rounded- 

toothed anteriorly proximally ; lateral calyx-lobes slightly denticulate or 
entire; pinnae of leaf-blades ovate or oblong, distinctly longer than wide, 

................................. dentate, not callose.. .33b. P. r. rotundata 
A.4. Beak longer than the hood of the galea, incurlred, but distally often also u ~ c l ~ r v e d ;  

corolla purple throughout, or often with white orifice. 
B. Leaf-blades with pinnae horizontal, plane, becoming separated, the lobes 

rounded to acute or slightly cuspidate-tipped; lower lip 17-20 mm. wide; 
stem usually 1-3 dm. tall. 

C .  Pinnae with blades nearly as wide as long, dentate or denFte-];bed, 
the teeth sharp and usually cuepidate; corolla "old rose or rose 

. . . . . . . . . . . . . . . . . . . . .  purple " (drying magenta).. .33c. P.  r. speciosa 
CC. Pinnae with blades longer t,han wide, more deeply lobed, t.he teeth 

not, or only slightly, cuspidate; corolla paler purple. 
33d. P. r. labellala 

BB. Leaf-blades with pinnae oblique or even transverse, revolute, strongly 
overlapping, scarcely longer than wide, slightly cut and more simply den- 

. . . . . . .  tate; lower lip about 15 mm. wide; stem 0.5 dm. tall . .  .P. r. rc:volr~la 

33a. Pedicularis rhinanthoides typica 
~ c c l i c u l o ~ i s  rhinnnthoidcn Schrenk, ex Fisch. & Mey., Enum. Plant. Nov. Schrenk 22. 

1841. " In nlpibus Alatau ad fl. Baskan decerpta d .  29 Junii m.,,[1840, Alezander 
Schrenkl." Isot,ype, labeled " Songaria Exp. A. G. Schrenk 1840 , in Herb. Acad- 
emy of Natuml Sciences of Philadelphia. 

Pedicularis rhinanlhoides angulala Vveci., in Bull. Univ. Asie Centr. 11, Suppl.: 25, 1925. 
Name given to the typiral subspecies, in allusion t.o the relatively sharp angles 
near the base of the galea. 

Stem 0 .5-3  dm. tall, bifariously slightly pubescent to glabrous. Leaves, 
basal 2-4 cm. long, with 9 to 12 pairs of pinnae, each ovate or nearly so, ir- 
regularly dentate-lobed, the teeth sharp, often cuspidate. Inflorescence 
sparsely villose or glabrate (more villose in collections marked by asterisk, 
perhaps transitional to speciosn).  Lowcr pedicels becoming 8-10 mm. long. 
Postcrior calyx-lobe subulate, about 1 n ~ m .  long, the others folia.ceous, den- 
tate, about 2 mm. long. Corolla-tube externally minutely pubescent, lower 
lip 14-17 mm. wide, purple, medianly proximally white; beak of galea slen- 
der, rather gradually contractcd, strongly incurved, and nearly as  long a s  
the hood. Capsule 15 mm. long. . 

Moist places, especially along streams, a t  altitudes of 3000 to 5000 
meters, in the western IIilnalayas from I<ashmir to Zaskar, and thence. 
northward across the Asiatic highland to Songaria. Flowering in July and 
August. 

Iiashmir: Bnrzil, Koclz 9458 (ANSP, Gord, NYBG. USNA). Baltistan: * Br~rj i  La 
(Deosni side), Slc?c.nrl. 20170 (NYBC)  ; * Deosai, Sle~unrt 20047; * Icasurmik, Slewnrt 
20710 (ANSP, Cord, NYBG) ; Shignr. Dltthic 11923 (DD) ; Thalle La, Stetoart 20774 
(ANSP, G H ) .  Lnhul : L)rokpo Connmn, Koelz 6852 33 (USNH) ; Ichokhsar, Koelz  747 
(NYRG).  Zasknr: Knrgia, Korlz 5533n (Mich) ; Pensi La, Koclz 5842 ([TSNH) ; RanR- 
durn. Koclz 5947 (USNH). 

Also srrn from Tr~rkrstan nnd Songaria. 

3"pproaching P. rhiv~n~tthoidcs speciosa. 



33b. Pedicularis rhinanthoides rotundata Vvedensky 
Pedicula& rhinanthoides rotundata Vved., in Bull. Univ. Asie Centr. 11, Suppl.: 25, 

1925. "Se recontre sur le versant rneridional de Talas-Alatau (Karshantaul, le 
vallee d1An,orenl) et dans Parniro-Alaj (la vallee de Zeravschanl monts Himarl)." 

Stern 0.5-1.5 dm. tall, glabrous. Leaves, basal 2-2.5 cm. long, of about 
12 pairs of pinnae, each oblong in general outline, strongly dentate-lobed, 
the teeth sharp, slightly or not cuspidate. Inflorescence glabrous. Lower 
pedicels becoming 10 to 13 mm. long or more. Posterior calyx-lobe linear- 
subulate, about 1 mm. long, the others oblong or slightly dentate, about 2 
mm. long. Corolla-tube externally sparsely puberulent, lower lip 14-17 mm. 
wide, whitish, tinged rose, beak of galea rose-purple, slender, rather grad- 
ually contracted, strongly incurved, shorter t han  the hood. Capsule not 
seen. 

At altitudes of 3600 to 4300 meters, in the  mountains of eastern Afghan- 
istan and of Chitral in northwesternmost India. Flowering a t  least in July. 

AFGHANISTAN. Minjan Pass, Koelz 12694 (ANSP, NYBG). 
ISDIA. Cliitral: Bumboret (" Birnboreth ", " Bomborette "1, Harriss (DD). 

33c. Pedicularis rhinanthoides speciosa subsp. nov. Plate 25, B. 
Stem 1-2 dm. tall, bifariously slightly pubescent. Leaves, basal 2-4 cm. 

long, with 10 to 15 pairs of pinnae, each ovate or nearly so, irregularly den- 
tate-lobed, the tceth sharp, usually cuspidate, the cauline shorter. Inflores- 
cence, especially calyces, loosely lanose-villose. Lower pedicels becoming at 
least 5-10 mm. long. Posterior calyx-lobe subulate, 0.6-0.8 mm. long, the 
others somewhat foliaceous, dentate, 1.5-2 mm. long. Corolla-tube exter- 
nally loosely pubescent wit11 appressecl hairs, lowcr lip 20 mm. wide, rose- 
purple (or " old rose " ) ,  n~edianly white proximally and on anterior side of 
tube; beak of galea dark purple, slentler, gradually contracted from and 
slightly longer than the hood. Capsule not seen. 

Foliorum pinnac ovatae irregularitcr dentibus cuspidatis dentato-lob- 
tae; infloresccntia lanoso-villosa; corollae labium inferius 20 mm. laturn. 

Type, clamp meadow, a t  4500 meters altitutle, Tsakzhun Tso, Ladakh, 
rollecterl in flower .July 29, 1931, by Walter I<oelz, no. -430; in Herb. Acad- 
enlY of Natural Sciences of Philadelphia. T h e  flowers were described as 
" rose pink, large white spot in throat,  fragrant." 

Along strcanlq, a t  altitudes of 4200 to  5300 meters, in the western Hima- 
layas from Laclakh to Rupshu. Flowering in Ju ly  and Allgust. 

Laclakh: Tisnak. Koelz  6468 (USNI-I); Tsakxhrln TSO, I<oclz 2414p (ANSPt NYBG* 
17SxH), 241% (NYRG), A30 (ANSP, NYBG). Spiti: Kirh11, H. A. C. Gill 1940 (DD': 
lloaar, (:ill 1974 (DD).  R I I ~ S ~ I I I :  betwccn Dn and Hsnle, Koelz 2283 (NYBG). 

33d. Pcdicularis rhinanthoides labellata (Jacqurmont)  Prain 

Pc~~ir711flri~~ lnbcllnln Jarrl~~em.. Voy. dans llIntle, Bot. 118, 123, 1844. "In hllmidis 
ah YuVo Lsmo11t,rh6, Ciatang-Ghnut,i ; 18,300 ped. angl." ~ a c ~ r ~ c r ~ ~ o n t ' s  mnP 
the Himalaya3 shows thc Yarpo Ri~rer as an s I f l ~ ~ r n t  of t.hc Ptlt,lej in rlIJPer Rnshnhr' 
flowlnp from the Col de Cantonn, whirh I taka t,o he t.he GntonR of t.he tent' 
Also  I prPmnle that this is thc " Ga+,hrng l J ,  Tibet, fl.om which R. Strachey and 

E. j\Tlnterhottorn ~ntherctl this ~ l l b s ~ e c i & ~ ,  as shown by their no. 12 at the CrR" 
Hrrt)arlllm of Harvard University, 



THE WESTERN HIMALAYAS 153 

P e d i c u l a ~ s  i-hinanthoides labellata (Jacquem.) Praln, in Ann. Bat. Calcutta 3:  
110, 1890. 

Stem 0.5-3 dm. tall, glabrous or slightly bifariously pubescent. Leaves1 
basal 1.5-7 cm. long, of 6 to 15 pairs of pinnae, each oblong or ovate-oblong 
in general outline, irregularly deeply dentate-lobed, the teeth acute, some- 
t i~nes  some~vhat cuspidate. Inflorescence, especially calyces, loosely lanose- 
villose to glabrate. Lower pcdicels becoming a t  least 10-15 mm. long. POS- 
terior calyx-lobe subulate, 0.7-1 Inin. long, the others dentate, 2 mm. long. 
Corolla-tube externally loosely pubescent, lower lip about 20 mm. wide, 
light purple, beak of galea slender, rather abruptly contracted, incurved, but 
distally usually upcurved, longer than the hood. 

The usual state of this subspecies may be distinguished from Pedicularis 
rhinnnthoidcs typica by its leaf-cutting, its longer and lnore outcurving 
galea-beak, and its wider lower lip, but locally in Kashmir is a smaller 
state, in which the lower lip of thc corolla is only 15 111111. wide and the leaf- 
p i ~ ~ n n e  morc cut, althougl~ the bcak is chnracteristicnlly tha t  of Inbellnta. 
This intermediate is inclicatecl by asterisk on the following list. 

Wet places, especially in high alpine valleys, a t  altitudes of 3000 to  4500 
meters, through the Hilllalayas from Gilgit and Kashinir eastward, even- 
tually to Yunnan. Flowering fro111 mid-July to early September. 

Gilg~t: Sai, Tanner 257 (DD).  ICashmir * Mt. Apharmat, above Gulmarg, Stewart 
10336 (GH) ; Badjulkod Nullah, L~ddnr Valley, Dulhze 13397 (ANSP, DD, UCLA), 
14172 (DD) ; * I<illanmarg, Steroart 8719 (ANSP, Gord, NYBG) ; Mt. I<olahoi (" Iial- 
hoi "1, Inaynt 25729a (DD),  Slcwnrt 9415 (ANSP, Gord); L~ddar,  Druinn~ond 14307 
(DD) ;  L ~ d d a ~ w a t  (Sangan1 Vallcy), Dulhle 13538 (DD) ;  Mergandcb, Stewart 18264 
(ANSP, Gord) ; Musj~d Valley, D~rthze 13206 (DD) ; Nafran, upper Liddar, Stewart 
12528 (ANSP, NYBG); Nichanal Pass, beyond Gulmarg, Stcwart 9892 (ANSP, GH, 
NYBG), 9903; Pahlgam, Slcwnrt 5670, 5785; Zoji La, Slewart 6710, 7578. Chamba: 
Sach Pass, Lace 1236 (DD) ;  Pung~, Hcyde 24 (Calc, DD).  Lahul: Rotang Pass, N a t h  
435 (ANSP, USNH), Stewal.t 152. S p ~ t i .  IGbor, H. A. C. Gzll 2068 (DD).  Bashahr: 
Gatheng, Strachey ck Wzntelhollonl 12 (GH) ; Rul~an Pass, Parn7anand 1166 (ANSP, 
Gord, GH, NYBG, USNA). Tchr i  Bamsor Pass, Dltthte 576 (DD).  Garhwal: Mana 
to Snrsutt~ ("to foot to glacicrs "), Scl~lag~ntu-cl t  8649 (GH).  

Also seen from Chumlx, I-unnan, and Iiansu. 

Pedicularis rhinanthoides revoluta subsp. nov. Plate 25, C 
Stem 0.3-0.5 dm. tall, glabrolis or nearly so. Leaves, basal 1-1.5 cm. 

long, of about 10 pairs of oblique and somea~hat overlapping pinnae, each 
ovate, irregularly dentate-lobed, the tcetli mostly obtuse, appearing more 
rounded by the revolution of the margin. Inflorescence loosely hirsute. 
Lower pedicels exceeding upper, though in antliesis only 5 mm. long. Pos- 
terior calyx-lobe acute, slightly shorter than others (ca. 1.5 mm. long), all 
slightly denticulate, revolllte. Corolla-tube externally pubescent, lower lip 
about 15 mm. wide, purple or red-purplc (much discolored) ; beak of galea 
slender, abruptly contracted froin and as long as hood. Capsule nu1 seen. 

Foliorum pinnac obliql~ne ilnbriratac revolutne ovatae irrcgulariter den- 
tibus obtusis dcntato-lohatae; inflorcsccntia lase hirsuta; calycis lobus pos- 
terior pauci-dcnticulat~~s; corollnc purpurenc labium infcrius 15 mm. latum. 

Type, at 5000 to ?5500 meters altitude, N a k ~ l  Chu, Llonok, Sikkirn, 
lected in flower August 3, 1909, by 117. IV. Smith and C.. H .  Cave, no. 1945: in 



33b. Pedicularis rhinanthoides ro tunda ta  Vvedensky 

Pedicularis rhinanthoides rotundnta Vved., in  Bull. Univ. Asie Centr. 11, Suppl.: 25, 
1925. " Se recontre sur le versant meridional de  Talas-Alatau (Karshantaul,  la 
vallee d1.4ngren I )  e t  dans Parniro-Alaj (la vallee de  Zeravschan l monts Hissar I )  ." 
Stem 0.5-1.5 dm. tall, glabrous. Leaves, basal 2-2.5 cm. long, of about 

12 pairs of pinnae, each oblong in general outline, strongly dentate-lobed, 
the teeth sharp, slightly or not cuspidate. Inflorescence glabrous. Lower 
pedicels becoming 10 to  13 mm. long or more. Posterior calyx-lobe linear- 
subulate, about 1 mm. long, the others oblong or slightly dentate, about 2 
mm. long. Corolla-tube externally sparsely puberulent, lower lip 14-17 mm. 
wide, whitish, tinged rose, beak of galea rose-purple, slender, rather grad- 
ually contractfed, strongly incurved, shorter than the hood. Capsule not 
seen. 

A t  altitudes of 3600 to 4300 meters, in the mountains of eastern Afghan- 
istan and of Chitral in northwesternmost India. Flowering a t  least in July. 

AFGHANSTAN. Minjan Pass, Koelz 12694 (ANSP, NYBG). 
A Chitral: Burnboret (" Bimboreth ", " Bomborette "), Harriss (DD). 

33c. Pedicularis rhinanthoides speciosa subsp. nov. Plate  25, B. 

Stem 1-2 dm. tall, bifariously slightly pubescent. Leaves, basal 2-4 cm. 
long, with 10 to 15 pairs of pinnae, each ovate or nearly so, irregularly den- 
tate-lobed, the tceth sharp, usually cuspidate, the cauline shorter. Inflores- 
cence, especially calyces, loosely lanose-villose. Lower pedicels becoming a t  
least 5-10 mm. long. Posterior calyx-lobe subulate, 0.6-0.8 mm. long, the 
others somenrhat foliaceou~, dentate, 1.5-2 mm. long. Corolla-tube exter- 
nally loosely pubescent with appressed hairs, lower lip 20 mm. wide, rose- 
purple (or " old rose "),  medianly white proximally and on anterior side of 
tube; beak of galea dark purple, slenrler, gradually contracted from and 
slightly longer than the hood. Capsule not seen. 

Foliorum pinnae ovatac irregulariter dentibus cuspidatis dentato-loba- 
tne; infloresccntin lanoso-villosa; corollnc labium infcrius 20 mm. latum. 

Type,  (lamp mcadow, a t  4500 meters altitude, Tsakzhun Tso, Ladal~h,  
collected in flower ,July 29, 1931, by Walter Koelz, no. A30; in Herb. Acad- 
en-ry of Natural Sciences of Philadelphia. The  flowers were describcd as 
" rose pink, large white spot in throat, fragrant." 

Along streams, a t  altitudes of 4200 to 5300 meters, in the westcrn Hima- 
layas from Ladakh to  Rupshu. Flowering in ,July and August. 

Lnclakh : Tinnnk. Koelz 6468 (USNH) ; Tsnkahun Tso, Z(oe1.z 2414p (ANSP, NYBG, 
l iSKII ) ,  2417h (NYRG). A30 (ANSP. NYRG).  Spiti: Klchu, H. A .  C. Gill 1940 (DD) : 
Losar. Gill 1974 (DD) .  Rl~pshu:  betwwn D a  anrl H a n k .  ZCoelz 2283 (NYBG). 

33d. Pedicularis rhinanthoides labellata (Jacquemont) Prain 
P c d i c ? ~ / n ~ t a  lnbelkoln Jacql~crn.  V o y .  dans I'Tndc, Bot. 118, pl. 123, 1844 " I n  humidis 

nh Yurpo nd Lamoll IchC, Catnng-Ghnu ti ; 18,300 ped. angl." Jacquemont's map of 
the Hirnnlayns shows the Yarpo R ~ v e r  as nn nff l~~ent  of the Si~tlel in uljper nashnhr, 
flowing west from thc Col de Gnntonp, whirh I take to  be the Gntong of the text 
Also I presume that  this i3 th r  " Gathenp ", Tibet, from which R. Strachey and 
.I. E. Winterbottom pntherrd t h i ~  subspecies, a9 shown by their no. 12 nt the Gray 
H r r h n r i ~ ~ m  of Harvnrd Univers~tv. 
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Pedicvlalis rhinanthoides labellata (Jacquem.) Prain, in Ann. Bot. Card. Calcutta 3 :  
110, 1890. 
Stem 0.5-3 dm. tall, glabrous or slightly bifariously pubescent. Leaves, 

basal 1.5-7 cm. long, of 6 to 15 pairs of pinnae, each oblong or ovate-oblong 
in general outline, irregularly deeply dentate-lobed, the teeth acute, some- 
times somewhat cuspidate. Inflorescence, especially calyces, loosely lanose- 
villose to glabrate. Lower pedicels becoming a t  least 10-15 mm. long. POS- 
terior calyx-lobe subulate, 0.7-1 inm. long, the others dentate, 2 mm. long. 
Corolla-tube externally loosely pubescent, lower lip about 20 mm. wide, 
light purple, beak of galea slender, rather abruptly contracted, incurved, but 
distally usually upcurved, longer than the hood. 

The usual state of this subspecies may be distinguished froin Pedicularis 
rhinanthoides typica by its leaf-cutt,ing, its longer and more outcurving 
galea-beak, and its wicler lower lip, but locally in I<aslln~ir is a smaller 
state, in wliich the lower lip of the corolla is only 15 inm. wide and the leaf- 
pinnae more cut, althougll the beak is characteristically tha t  of labellata. 
This intermediate is indicated by asterisk on thc following list. 

\\let places, especially in high alpine valleys, a t  altitudes of 3000 to 4500 
meters, through the Himalayas fro111 Gilgit and I<ashmir east~vard, even- 
tually to Yunnan. Flowel.ing froin mid-July to early September. 

Gilgit: Sai, Tanncr 257 (DD).  ICashmir: * Mt. Apharwat., above Gulmarg, Stewart 
10336 (GH) ;  Badjulkod Nullah. Liddar Valley, Duthie 13397 (ANSP, DD, UCLA), 
14172 (DD) ; * Killanmarg, Sleroart 8719 (ANSP, Gord, NYBG) ; Mt. I<olahoi (" ICal- 
hoi '7, lnayat  25729a (DD),  Stcwart 9415 (ANSP, Gord); Liddar, Drunan~ond 14307 
(DD) ; Liddarwat (Sangam Valley), Dulhie 13538 (DD) ; Mergnndcb, Stewart 18264 
(ANSP, Gord) ; Musjid Valley, Duthie 13206 (DD) ; Nafran, upper Liddnr, Stewart 
12525 (ANSP, NYBG); Nichanai Pass, beyond Gulmarg, Stewart 9592 (ANSP, GH, 
NYBG), 9903; Pahlgam, Slcwart 5670, 5785; Zoji La, Stewart 6710, 7578. Chamba: 
Sach Pass, Lace 1236 ( D D ) ;  Pangi, H c l ~ d e  24 (Calc, DD).  Lahul: Rotang Pass, N a t h  
435 (ANSP, USNH), Slewart 152. Spiti: Iiibor, H .  A. C. Gill 2065 (DD).  Bashahr: 
Gatheng, Slrachey & Winterhot tom 12 ( G H ) ;  R.upan Pass, Par~nannnd 1166 (ANSP, 
Gord, GH, NYBG, USNA). Tehri: Ba~nsor Pass, Drtthie 576 (DD).  Garhwal: Mana 
to Sarsutti (" to  foot to glaciers "), Scl~lagintzccit 8649 ( G H ) .  

Also seen from Chumbi, yunnah, and Iiansu. 

Pedicularis rhinanthoides revoluta subsp. nov. Plate 25,  C 
Stem 0.3-0.5 din. tall, glabrous or nearly so. Leaves, basal 1-1.5 cm. 

long, of about 10 pairs of oblique and somemrhat overlapping pinnae, each 
ovate, irregularly dentate-lobed, the teeth mostly obtuse, appearing more 
rounded by the revolution of the margin. Inflorescence loosely hirsute. 
Lower pedicels cxcceding upper, though in anthesis only 5 mm. long. Pos- 
terior calyx-lobe acute, slightly shorter than others (ca. 1.5 mm. long), all 
slightly denticulate, revolutc. Corolla-tubc externally pubescent, lower lip 
about 15 mm. wide, purple or rcd-purple (much discolored) ; beak of galea 
slcnder, abruptly contractcd from and as long as hood. Capsule nul seen. 

Folioru~n pinnae obliqune imbricatne revolutae ovatae irrcgulariter den- 
tibus obtusis dentlato-lobatae; inflorcscentia lase hirsuta; calycis lobus pos- 
terior pauci-dcnticulatu~; corollrle purpureae labium inferius 15 mm. latum. 

Type, a t  5000 to 5500 mcters altitude, Naku Chu, Llonok, Sikkim, col- 
lected in flower August 3, 1909, by \IT. \V. Smith and G. H. Cave, no. 1945; in 



Herb. Academy of Natural Sciences of Philadelphia; isotype a t  University 
of California a t  Los Angeles. Only collection seen. 

While lying beyond the area of our study this remarkable plant should 
be brought to &tention. It is like Pedicularis branchiophylla in the cur- 
iously thickened and oblique pinnae of its leaves, while it is also noteworthy 
that the two should come from the same geographic area. 

34. Pedicularis punctata Decaisne 
Pedicularis punctata Decne., in Jacquein., Voy. dans llInde, Bot. 117, pl. 122, 1844. " I n  

humidis circa Gombour." Description and illustration show admirably the species 
now considered. An accompanying map locates Gombour as in Ladakh just across 
the main Himalayan range east of the source of the Sind River in Icashmir. 

Pediculans siphonantha brevituba Prain, in Journ. Asiat. Soc. Bengal 58, pt. 11: 271, 
1889. Inclusive of both P. p~incta ta  and P .  elephns, but the description only fitting 
the former, which would also be the plant known to Prain in India. P. clephas 
Boiss., Diagn. 4: 81, 1844, from Mt. Elamount in northern Persia, a dwarf plant, 
with widely linear leaf-blades composed of very small and crowded pinnae, stems 
only 34-flowered, lower pedicels equaling or exceeding the calyces, and corolla 
with tube strongly incurved a t  apex and with beak of galen very long and circin- 
nntely inrurved, seems t.o me more akin to P. rhinnnthoides Schrenk, as was the 
opinion of Maximowicz in Bull. Acad. Sci. St. Petersbourg 32: 527, 1888. 

Gregarious in wet places, by springs, stream-courses, and in swales, a t  
altitudes of 2500 to 4500 meters, through the western Himalayas from east- 
ern Afghanistan to Bashahr. Flowering from mid-June to early September. 

AFGHANISTAN. Kurram Valley: Shendtoi, Aitchison 769 (DD, GH).  
IXDIA. Chitral: Beori ("Paitaron ", " Pastason "), Ham'ss (DD) ; Drosh, Harriss 

(DD) ; Lawarai ("Lowari ") Pass, Gatacre 17391 ( D D ) ;  Shishi Kuh (Purit Gol), Har- 
r i s ~  (DD) ; Zarkanah Pass, Gntacre (DD).  Dir : Mian ICalai, Harn'ss 16442 (DD). 
Hazara (Kagan Valley): Bhimbal Ka Kattha, Innynt 19982 (DD, UCLA); Chapran, 
Innyat (UCLA) ; Gittidas (" Gitidasq ". " Giti Dass "), Innynt (DD, UCLA); ICarkun, 
Innynt 19981 (ANSP, DD, UCLA), 19995 (DD) ; Lulusar, Inaycit 19984 (DD) : Makra, 
Innyal (ANSP, DD, UCLA); Naran, Innyat ( D D ) ;  Nila, InayaL 22048a (ANSP, DD, 
UCLA); Rajwal, Inayat 22048 (DD, UCLA) ; Saifar Maluk, Inayat 19981b (ANSP, 
DD, UC1,A); Sarul, Inrryat 22048b ( D D ) ;  Shadal, Inaynt (DD).  Hazara (Saran 
Range) : Cali Musalla. I m y a t  (ANSP. DD, UCLA) ; Urni, Inayat (DD).  Muzaffara- 
bad: Chohsar, Innyot (DD);  Thilnn, Inaynt ( D D ) ;  Thora, Inclyat 22048c (DD).  Gil- 
git : Charnngarh (" Chugarh "), Giles 47 (DD).  Astor: above D0in.n (" Doyen "1. Du- 
thicp (DD).  Knshrnir : Culrnar~,  Slewart 10357 : Grirez (" Goorase "1, Falconer's collec- 
tor (DD) ; Knlgarn. Haripnr, Innynt 25724h (DD).  -1iishangnnga Va l l~y :  Jagran River. 
between Krlnd and Shakhara villages, Keshnrwnnnd 364 (DD) ; Kel to Taubat,, Stewart 
17842 (ANSP, Cord, GH, NTBC) ;  head of Keran Nala. Keshnvnnanrl 470 (DD) ;  
Nardn Range, Keshnvnnnnd 763 ( D D ) ;  below Sonnpind Pass, Keshnvnnrrnrl 812 (DD).  
-Lidtlar Valley: Aru. Dnin~ntond  14130 (UCLA). Slr,ic!nrt 9489a ( C H I ;  R~daulkod Nul- 
lah, D ~ ~ t h i r :  13432 (DD) ; ahove ICainrnul. Ditlhir 13132 (DD, IJCLA); Pahlaarn. Stp~u- 
nrt 5459. 5670, 5934: Pir Panjal, Innynt 25727 (DD) ; Ramrl, Gammir  (ANSP. DD, 
ITCLA) ; Shishn Nng. D i ~ l h i r  14171 (DD) ; Sau~arn  Valley above Liddarwat, Diilhic 
13537 (DD, IJC1,A). -Sind VnIIev: helow Bnltnl. Dlrthic 11551 (DD) ; Gr~ntl, Gnmmic 
(ITSSH) ; Sonnrnarg. Cnrn~nir  (DD),  Sleularl 3466, 6739; Traghal (" Taraltbal "), Koelz  
9125 (ANSP. GH.  NYBG, ITSNA), SLrl~lnrl 4807. Utlharnpr~r: nenr Icishtvar, Schlngint- 
~rjrit 2999 (ANSP, GH).  Raltistan : Bagirahn to Olding, Stcwnrl 21010 (ANSP, USNH) ; 
Deorai Plnins (near Yusi Mar), Slewnrt 20108 (ANSP. NYBG); Shingo Vall~y.  Diilhir: 
(DD).  Pr~rig: Dras, S1rulnrt 151; Dras Valley below Mntayan, D ~ i l h i e  11718 (DD) ;  
Mnrprl NriIIah, ahove Dras. D i ~ l h i e  11773 (DD).  Latlakh: Rod ICharbr~, Koelz  6216 
(ITSNH) : Dah, Schlngint~cl~it  1201 (USNH) ; 1Calt.s~: to Darnkar. Schlngintwsit 1106 
( C H ) ;  Khnrhr~, Slr~cnrt  (Gorrl); Tirnti La vin Tirnti Do t,o Kharhu Korna, Schlnginl- 
~c-ci! 1201 (ITSNH). Chamha: hetween Alwas anrl Sarh Pass, Qnrnmio 18368 (DD),  
18410 (ANSP, DD. T!CI,A); Brnhrnour, Rorlz  10152a (NYRG. USNA). -Pnnei: between 
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Icilar and Luj, H a ~ s u k h  (DD) ; Sach (" Sauch ") Valley, Harsukh (ANSP, DD, UCLA) : 
Sural Valley, Harsukh (DD); " Pangee ", Brandis 4207 (DD), 4217 (DD).  Zaakar: 
Seni, Koelz 5792 (USNH), 5844 (USNH). Lahul: along Bhaga River, Drummond 8910 
(ANSP, UCLA); Kardong to Dartse, in Bhaga Valley, Schlagintweit 2866 (GH, 
USNH); Khoksar, Koelz 801 (NYBG), N a t h  263; Kolung, Koelz 10073 (ANSP, 
,USNA) ; Kyelang, Koelz 520 (NYBG) ; Lugru (Ghoshal), Chand 129a (USNH) : .Ro- 
tang Pass, N a t h ;  Tinu, Koelz 8482 (NYBG, USNA). Bashahr (" Bassah~r ") : Kllba. 
Baksli 5185 (UCLA) .34 

35. Pedicularis hookeriana Wallich 
Pcdicularis hoolceliana Wall., Numer. List Ind. Mus. n. 421, 1829,. ined. " Kamaon "; 

ex Benth., Scroph. Indicae 53, 1835. " Hab. in Iiamaon, Wallzch., ad Simla et in 
Cashmeria, Roylc." Presumably named for Professor William Jackson Hooker of 
S(-otland. Distinguished from P. siphonantha Don by the corolla-tube being hardly 
three, instead of four t.imes the length of the calyx. Ev~dently i t  ~ncluded both 
P .  punctalu Decne. and the species now cons~dered, but as the name was adopted 
from Wallich, it  seems well to take his collection cited, that from Icumaun, as type. 
On geographical grounds it must have been the present species. 

Pedicularis himaluyca I<lot,zsch, in I<lotzscl~ & Garcke, Bot. Ergebn. Reise Waldemar 
107, tab. 58, 1862. " D r .  [I l 'c~7~crl  Hoffnteister fand diese Art im Himalaya [in 
18461 ." As stated under P. bicomuta, records of collecting-localities mere lost due 
to the violent, deat,h of Dr. Hoffmeister in the field. Collections were made in the 
Himalayas from Garhwal to Bashahr, and the type must have come from that ter- 
ritory. The illustration of P .  himalayca shows well the small and cut leaf-pinnae 
and the sharp t,eeth on Ille ant.erior side of the base of the galea, two of the dis- 
tinguishing marks of the species now considered. 

Glacial moraines, and probably elsewhere, a t  altitudes of 2700 to  4500 
meters, in the central Himalayas from Sinlla t,o Nepal. Flowering from 
June to September. 

INDIA. Simla: Bharog (Chr~r Mt.), Bnksh 5187 (ANSP, UCLA); Simla, Royle  
(DD). Bashahr ("Rassahir " ) :  Icunawar. Boksh 5186 (UCLA); Mehbar to ha ran^ P., 
Lace 317 (DD) ; Rakcham (" Rakchhnm "), Par~nanand 947 (ANSP, Gord, GH? NYBG, 
USNA). Dehra Dun: Chamsir Pass, Parmanand 292 (ANSP, Gord, GH, NYBG, 
USNA). Tehri : Sriknnta, Dt~th ic  562 (DD),  565 (DD).  Garhwxl : above Bhowani. 
Dz~thie  4263 (DD) : Icidarnath, SchIagin,tzoeit 7796 (GH) ; near Icuari Pass, Duthie 
4265 (DD).  Iiumaun: -Bynns: Pxlnng Gadh, Dttthic 5839 (Calr) ; -Darma: M u l ~ p a  
Gadh. Duthic 5839 ( D o ) .  .I.,]<. X r i d  5846 ( D D ) :  - C h i  Vnllry: I'arhl~u. Inaynt 24787 
(DD) ; -Ralam Valley, Dulhtc 3227 (DD),  Inayat, 24792 (DD).  

NEPAL. Opposite Budhi in Nepal, Drtthie 5839 ( D D ) ;  Ichaptar forest, Bis Rain 
536 (DD). 

I n  the Annals of the Royal Botanic Garden, Ca1cutt.a (p. 115) in 1890 
Dr .  Prain associat,ed P c d i c ? ~ l o ~ i s  hookci.innn and P.  himnla!ycn as I would 
now do, but he considered " l~oolieriana-l~inlalayca " t)o be a t,all and longer- 
leaved form of P.  siphononthn var. tvpicn, c~n t~ ra s t i ng  them together against 
his other forin " vera " which was the true siphononthn Don of cast.crn Nepal 
and Sikkinl, n dwarf and spreading plant wit.11 leaf-scgments nearly con- 
t,iguous. Var. typico he in turn contrasted with var. brc~litlcba, giving the 
essential characters of t!/picn as corolla-tubc four t,o five times t,hc Icngt,h of 
t,hc calyx and the n.nterior tcct.11 a t  the base of thc galca sharp. This c o ~ u -  
hination of c11arsctc1.s fits well gcnuinc P. .ciphon,nn,thn, but only t.hc lat,t,cr 

" In lhc Bonati H r r h ~ r i ~ ~ m ,  nnd t.o he a t  t . h ~  IJniversily of California a t  Los An- 
grlrs, is n coll~rtion of t l~is  rr~dit,cd to '' Sikkim W. W. Smit.h in 1812 ", with t,he name 
" I'~cli(-~llrtri~ sipllo~inntlln Don v .  brr\.itrlbn." T h i ~  is all writ,ten in Bonnbi's hand on 
onr of l l i ~  own f o ~ , n ~  Inl~cls, nnd I I~nvr no dollbt t,llnt he was mist,nken as t,o the Pource 
of Illis mntrrinl. 



character applies to hookeriann, while in no case does the corolla-tube of 
the last attain the proportions given by Prain. Moreover, through a failure 
to appreciate the accompanying leaf-distinctions of P. punctata, his var. 
brevituba, some specimens of that  were identified as forma " hookeriana- 
himalayca," thus carrying its range west to Kashmir. I think, however, 
that  the problem clears on the lines I am now indicating, and that  P. punc- 
tnta, P. hookeriana, and P. siphonantha are all valid species, each pertaining 
to its own part of t.he Himalayas. 

~edicular is  siphonantha Don, with which Prain so closely associated 
P. hookeriana, may be readily distinguished by its corolla-tube being four 
to seven times the length of the calyx, its leaves being smaller with shorter 
and less deeply cut pinnae (although relative to their diminutive size the 
proportions may not be dissimilar) that are more closely set along the mid- 
rib, and its habit dwarfed, the stems less than 1 dm. tall and usually shortly 
or extensively procumbent. The type was collected by IVallich on Gosain 
Than in eastern Nepal, and various collections, all from altitudes of 3300 to 
5000 meters, are a t  hand as follows: 

SIKKAM. Chamnago, n7. W. S m i t h  3804 (ANSP, GH. UCLA) ; Changu, S m i t h  4247 
(ANSP, Gord, NYBC;, UCLA);  Zernu Valley, Smrlh & Cave 1127 (UCLA), 1156 
(UCLA), 1260 (AKSP),  1546 (UCLA). 

CHUMBI. Chaerlung, R.  Lepcha 389 (GCLA); Dotha, Lepcha 162 (ANSP) ;  Hoo- 
ma-py-a, Dr. King's collector 621 (USNH). 

Peclicularis siphonantha, a t  least in its typical form, does not occur in 
Yunnan and Szechuan, western China, although close relatives there show 
corollas of similar great length. 

PLATE 1, A-Littde~nin hookci-i kzin~azrncnsis, ICali Valley, Icumaun, Duthie 3239, in 
1554. 

B-Sc,.opl~tlaria cxserto, I,o\varai Pass, Chitral, I1trrri.s~ 16456, in 1595. 

PL,\TE 2. A-Scropl~ulnn'a rob7tslc1, Mak, Afghanistan, ICoclz 14075, in 1939. 
B - S r ~ . o p h u k i ~ a  scopa~ia,  Sirotai, Afghanistan, Koclz 11922, in 1937. 

PLATE 3. A-Scrophulcin' n7~dnlo, Chunagand to I<harhu, Latlalth, Stcu,urt 21086, in 
1940. 

B-Scrophulnrici slewnrlii, Phullaren, Jhelurn, S t~u iar t  13784, in 1934. 

PLATE 4. A-Scrophtilaria slenolhyrsn, Aina Mela, Afghanistan, Harsukh 15421, in 1894. 
B-Scrophularia s~tflritlicosn, Kihor, Spiti, I<oclz 7127, in 1933. 

PLATE 5, A-Scroph i~ ln~n  koclzii, Kukti Pass, T,ahr~l, Koclz 1229. in 1030. 
ELScroph7tlarin monili(ormis, Karha Garhi, Peshawar, Qnzilbnsh in 1928. 

PLATE 6. A-Kickzin sz~bae.qsilis, Bnrarnulla, Kashmir, ,'Tlcfcinrl 14053, in 1934. 
B-Prcrorhizn scroph~~l~ t i ine~ lora ,  Z e ~ n r ~  V a l l ~ y ,  Sikkirn, Smith  & Cnuc 1343, 

in 1909. 

PLATE 7 .  A-J'cror~ira losiornrpo, Mt. Kolahoi, Icashmir, S t~u~rcr t  9433, in 1927. 
R-Veronica uncinntn, Chortren Chrn,  Ladakh, Iioclz 2654a, in 1031. 
C-17cronicn ste7iinrtii, Srinapnr. TCashmir, S'lrwrtrl 45861-i. in 1926. 
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PLATE 8, A-Veronica cephaloides, Sikkirn, Hooker. 
B-Veronica koelzii, Tsakzhun Tso, Ladakh, Koelz 2400, in 1931. 

PLATE 9, A-Veronica hirta, Nichanai Pass, Icashrnir, Stewart 9896, in 1928. 
B-Veronica nana, Debring, Rupshu, Koelz 6528, in 1933. 

PLATE 10, A-Veronica secunda, Hang, Bashahr, Parmanand 771, in 1934. 
B-Veronica rtmbellijorntis, Barji ICong Pass, Kurnaun, Stmchey ck 1irintcr- 

b o t t o n ~  10, in 1848. 

PUTE 11, A-Odonlites himalayica, Skardu, Baltistan, Stewart 20401, in 1940. 
B-Euphrasia platyphylla, Gangabal Lakes, Kashmir, Stewart 18175, in 1939. 

PLATE 12, A-Euphrasia kun.anoensis, I<ul-ram Valley, Afghanistan, Aitchison 990, in 
1879. 

B-Euphrasia incisa, Godai, Astor, Stewart 18934, in 1939. 

PLATE 13, A-Evphrasia secui~dijlora, ICiris to Parkutta, Baltistan. Slcwnrt 20918, in 1940. 
B-Ec~phmsia multijlurn, Solling, Bashahr, Parn~annnd 1212, in 1934. 

PLATE 14, A-Eupl~ra.sin lnrn, I<harbu. Ladakh, Stecuart 21069, in 1940. 
B-Euphmsia alba, Hemis, Ladakh, Koelz 2551, in 1931. 

PLATE 15, A-Euphrosin joliosa, Chorwan, Kashmir, Stewart 19278, in 1940. 
B-Euphrasin nzicrocnrpa, Sach Valley, Chamba, Znayat in 1899. 

P L ~ T E  16, A-Euphrasia anstztlata, Sonamarg, Icashrnir, Stewart 9856, in 1928. 
B-Euphrasin remota, Rattu, Astor, Slctuart 18792. in 1939. 

PLATE 17, A-Euphrnsin dcnsi!loro, Rnttu  to Hupal Nullah, Astor. Slc~wnrt 18852. in 1939. 
B-Etiphrasin jlnbellata, Shigar, Baltistnn, Stewart 20540. in 1940. 

PLATE 18. A-Pcdicirlnn's mariinou~iczri, Puriy. Koelz 6017, in 1933. 
B-Pedicctlaris nodosa, ICyungar, Almora, Chainpion 67, in 1924. 
C-Prdicularis pycnanlhn cl~spidntn, Gllndla. I<ulu. Koelz 5177, in 1933. 

PL.\TE 19, A-Ped~:cularis albida, Shigar Nulla, Raltistan, Koelz 9731, in 1936. 
B-Pcdicr~laris purplirca, Drokpo Gongma, Lahul, Icoelz 6895, in 1933. 

PLATE 20. A-Pcdicillni-is chitrnlo~sis,  IJsmnrni Pass, Chitral. Hnnifis in 1899. 
B-Prdiculniis bnlnoninnn clrnodonla, Icukti Pnss, Chan~ba. Koelz 10180. in 

1936. 

PLATE 22. A-Pcr/iritlnri.s slcu~rrrlii (fr~riting), S o n ~ m a r ~ ,  Knshmir. Stcwnrt 6717, in 1921. 
B-Prdirirlari.~ s/rw(lrtii (flowering), Pnhlgam. Icashmir, Stetoart 9248, in 1927. 

PLATE 23. A-Ped;cvlaris knshn~irinnn, s. of I<arngbnl. Iinshmir. K o d z  9233. in 1936. 
B-Pcdiculniis ryrlorhynchn, Pnst~rson, Bcori, Chitral, Hnrn's.9 in 1899. 

PLATE 24. A-Pcdic~tln~is nt?rltijloro, Tangmarg, I<ashlnir, Slrlonrt 10648, in 1929. 
R-Pcdicitlatis brcvironlris, D r a ~  Vallry, Purig. Dltlhir 11640. in 1892. 

PLATE 25, A-Pcdiculan's branchioph~lla, Uachezali, Sikkim, Smith R. Cazje 1714, in 1909. 
R-Pedic7thris rhinnnthoides speciosn, Tianak, Ladakh. Koelz 6468, in 1933. 
C-P~dic~rloiis rhinanthoidcs rr~)oht tn ,  Naku Cliu. Llonok. Sikkim. Smith R- 

Cave 1945. in 1909. 
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Adenosma, 21, 27 
bilabiatrctti, 27 
capitaturn, 27 
coeruleum, 27 
glutinosum, 27 

i l l e c f r a  dcrrtata, 92 
irrdiro, 92 

Arrzbrrliu, 25 
arorrrntica, 25 
irrdirn, 26 
irzcrrthastruirr, 26 

Antirrhinunl, 58, 61 
dal~rrntir~rnr, 58 
clatirrc, 58 
lirroria, 58 
niajus, 61 
~ n i n u s .  61 
orontiunl, 61 

Bo~lrroya, 27 
h~(rr1rintn. 27, 32 
~~rrorr i incfo l io ,  31 

Cramia, 21, 22-23 
irldico, 22, 23 
monnieri, 23 
rrrorrr~irria, 23 

Buchnera. 92, 95 
americana, 95 
nrr,qrtstifolin, 97 
osinticn, 96 

Buchnera 
derisiflora, 97 
euphrasioidcs, 96 
gesncrioidcs, 97 
hirsrrta, 97 
hispida, 95 
Ir~~drabodcrrsis, 97 
orobarrcltoidcs, 97 

Cocotropm, 23 
.grotioloidcs, 23 

Calceolaria, 57-58 
chelido~iioides, 58 
integrifolia, 57 

Capraria crustacca, 29 
('clsia, 36 

rororrrar~dcliarra, 37, 39 
crctica, 37 
or.icr~falis, 36 

Centranthera, 92. 93 
c o c l ~ i n c l ~ i ~ ~ e n s i s ,  93 
hispido, 93 
nepalensis, 93 

Chaenorrhinuni, 58, 61 
johnrtonii, 61 

C.~lhbntrtlrrra connatn, 26 



INDEX OF SCIENTIFIC NAMES 

Digitalis stricta, 93 
Dodartia indica, 24 
L)opatrium, 21, 23-24 

junceum, 23, 24 

Erinus Lilabiatrrs, 27 
I7nphrasia, 98, 99-113 
*alba, 101, 107, 157 
*arirtulata, 101, 110-111, 157 
*densiflora, 101, 112, 157 
*flabellata, 101, 112, 157 
*folioaa, 101, 109, 157 
hiniaIayica, 101, 109 
hirtella, 105 

*incira, 100, 103, 157 
jaeschkei, 100, 103 
kashrniriana, 101, 107 

*kurrarnensir, 100, 104, 157 
*laxa, 101, 106, 157 
*microcarpa, 100, 101, 108, 157 
*multiflora, 100, 105, 157 
odorrtitcs, 98 
officinalis, 99, 105 
pauciiolia, 100, 102, 110 

*platyphylla, 100, 102, 157 
*remota, 101, 110, 157 
schlagintweitii, 100, 104 

*recundiflora, 100, 105, 157 
set~rlosa, 104 

Gerardia parviflora, 93, 94 
scnhrtr, 95 

Glossostigma, 22. 35-36 
spathulatum, 35. 36 

Glossostylis aarrrsis, 92 
Gratiola ciliato, 32 

c~ortiifolio. 30 
!/oodcrrifo/ia, 34 
irrtrgrifnlio, 29 
,jrrr~cco, 24 
rrrorlrrirri. 23 
~rrnrtrrirria, 23 
pnn~ijlora, 29 
scrrata, 32 
z~crhcrrn~folia, 31 

Gynzrmr~dra, 67 
borealis, 67 
cc~shnleriana, 68 
globosa, 69 
ktinozvrirensis, 68 

Hemiphragma, 62 
heterophyllum, 62 

HEMIPHRACMEAE, 20, 62 
Herpestis nzonnieria, 23 

rtlgosn, 26 
Rorrlegrzonnio bicolor, 34 
Fottonia  i d i c a ,  26 
liydropityon, 26 
i i~~m~riospcr~rzliriz dentatrim, 92 

Ilysarithrs, 27 
parviflora, 29 
riparin, 27 

Kickxia, 58, 59-61 
incana, 59 
ramosissima, 59 

*subsersilir, 59, 60, 156 

Lagotis, 63, 67-69 
blatteri, 68, 69 
caslimeriana, 67, 68 
clecumbens, 68, 69 
glauca, 67; g. azistrolis, 69 ; g.  caslr- 

~rlrrinrra, 68 ; g.  ktirtazuiirensis, 68 
globosa, 68, 69 
korolkowi, 69 
k~inawurensis,  67, 68 
stolonifera, 69 

Laucea, 22, 35 
tibetica, 35 

Leptorhabdos, 92, 93-94 
berrthonziana, 94 
Drcz~iderrs, 94 
lirrifolia, 94 
~rzicrarttho, 93, 94 
parviflora, 93-94 
zlir,ytta, 94 

Limnophila, 21, 25-26 
connata, 25, 26 
gratinlnidcs, 25, 26 
heterophylla, 26 
hypericifolia, 26 
indica, 26 
rugosa, 25, 26 
sessiliflora, 26 
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Limosella, 22, 36 Odontites, 98-99 

aquatics, 36 breviflora, 99 
Linaria, 58 *himalayica, 98, 157 

cabulica, 60 Orobanche irrdica, 97 
dalmatica, 58 
incajra, 59, 61 Paederota arnlrerstiaaa, 67 
jolrnstonii, 61 Pedicularis, 98, 113-156 
ranzosissi~na, 59 *albida, 114, 123-124, 157 

Lindenbergia, 21, 24-25 I~icornuta, 117, 145-146 
grandiflora, 24 bifida, 117, 144 
indica, 24 *branchiophylla, 141, 142, 154, 157 
macrostachya, 24, 25 I~revifolia, 115, 127-128; b. (f.) tibetica, 128 
polyarctha, 24 *brevirostria, 117, 142-144, 157 
ruderalis, 24, 25 brunoniana, 115, 128-131; b. *cteno- 
11,-ticacfolia, 24, 25 donta, 128, 129, 130, 157 

Lindernia, 22, 27-32 cnbrrlirn, 144 
anagallis, 28, 31 cnnroso, 145 
angustifolia, 28, 31 cheilanthifolia, 124 
antipoda, 31 *chitralensis, 115, 126, 157 
ciliata, 28, 32 "cyrtorhynca, 116, 136, 157 
cordifolia, 28, 30 tlolichorhiza, 117, 143, 144 
crustacea, 28, 29 dubia, 143 
hookeri, 28, 30; 11. *kumaunenrir, 30, 156 elephantoides, 117, 145 
nummularifolia, 28, 30 elephas, 154. 
parviflora, 28, 29 c.~-ii~tia, 146 
pyxidaria, 27, 28 fedschenkoi, 143 
verbenaefolia, 28, 31 fissa, 143 

Lysin~achia ~ilol~rrieri, 23 gracilis, 115, 129, 131 ; g. khasiorra, 130; 
g.  ~iracrorarpa, 129 ; g.  (f.) prostrain, 129 

Mazus, 22, 33-35 heydei, 115, 126 
delavayi, 33, 34 lri~rroloj~ca, 155 
dentatus, 33 hoffmeisteri, 118, 147-148 
divoricntrrs, 34 hookeriana, 119, 155-156 
poodenifolius, 33, 34 *kashmiriana, 116, 133, 137-139, 157; 
Irnr~~ioirdi, 34 k ornata, 137, 139 
j:iponicus. 34 khasiana, 130 
rzrgosirs, 33 I<ibrllnto, 152 
s r~rcu losu~ ,  33, 34 longiflora, 118,149-150 ; 1. tubiformis, 150 

Melasma, 91, 92 macrantha, 118, 147; m. Irrtcsrcrrs, 117; 
avense, 92 m. (f.) ochroleuca, 147 
dcrr/ntr~nr, 92 ~maximo\viczii, 114, 122, 157 
scal>rum, 92 megalnlltha, 148, 149; m. hoflrrzcis/rri, 

Mella, 21, 23 147; m. porrcifiora, 149 
floribunda, 23 uric r~oplrylla, 119 
hamiltoniana, 23 mollis, 115, 126 

Microcarpaea spotkrrloia, 3G *multiflora, 116, 139, 157 
Mimulus, 22, 32-33 *nodosa, 114, 119, 157 

gracilis, 32, 33 01-lrrolcrrc~o, 147 
ringens, 32 octleri, 117, 140-141 ; o. heteroglossa, 
strictus, 32 140, 141 
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Fedicularis 
ophiocephala, 114? 120 
pauciflora, 149 
pectinata, 116, 132-1s;  p. *bipinnatifida, 

132, 133, 134, 157; p. *palans, 132, 133, 
157 ; p. pyramidafa, 133 

porrecta, 115, 128 
pulchra, 123 
punctata, 118, 154, 156 

*purpurea, 115, 124, 125, 157 
pycnantha, 114, 120-122; p. *curpidata, 

120, 121, 122, 157; p. globrata, 121; p. 
Iaauloaa, 120; p. semenowii, 121, 123 

pyramidata, 116, 133, 137 
rhinanthoides, 118, 150-154; r. angulata, 

151; r. labellata, 151, 152-153; r. 
*revoluta, 151, 153, 157; r. rotundata, 
151, 152; r. *apecioaa, 151, 152, 157 

roylei, 114, 119 
schugnana, 143 
scmc1107aii, 121 
siphonantha, 148, 155, 156; s. brmituba, 

154, 155, 156 
*mtewartii, 116, 135, 157 
stricto, 131 
svenhedinii, 114, 123, 124 
splvatica, 113 
tenuirostris, 115, 132 
trichoylossa, 117, 145 
trrbifiora, 150 
trrbifornris, 150 
7~crsicolor, 140 

Pcltirncla, 35 
c~rrreato. 35, 36 

Picrorhiza, 62, 63-66 
kurrooa, 63-61, 65 
litrdleyana, 63 

*acrophulariaeflora, 65, 156 
sect. SCROPHULARIOIDES, 65 

t'tcrostigma, 27 
gmndijlorum, 27 

R a z r r t r ~ o 7 ~ ,  93 
trntrqucbnricn, 93 

Rhinanthus l~ifidus,  144 
Ruellia onagallis, 31 

orrtipoda, 31 

Scrophularia, 41-57 
alata, 47 
aquatics, 47 
cabulica, 48 
calycina, 41, 43 
decomposita, 43, 55-57; d. latifolia, 55, 

56-57 
dentata, 42, 47 . 
edgeworthii, 41, 44 

*exaerta, 41,45, 156 
grifithii, 55, 56; g.  latifolia, 56 
himalayensis, 41, 44, 45, 46 

*koelzii, 43, 52-53, 156 
lucida, 55, 56 

'moniliformis, 43, 54, 156 
nodosa, 41 

*nudata, 42, 49, 156 
obtusa, 41, 46 
petraea, 42, 47 
polyantha, 4L, 45 

*robuata, 42, 46-47, 156 
scabiosaefolia, 42, 43, 53 

*rcoparia, 42, 48, 156 
scopolii, 55, 56 

*atenothyran, 43, 51, 53, 156 
*rtewartii, 42, 49, 156 
striata, 43, 48, 57 

*muffruticosa, 42, 50, 156 
variegata, 53 ; v. (f)  himalayrnsis, 52 

Sopuhia, 92, 94-95 
trifida, 94, 95 

Stemodia grorrdiporo, 24 
hyper.ic.ifolia, 26 
nracrostachya, 25 
n~entkastninz, 26 
nrrtrario, 25 
riidcmlis, 25 

Striga, 92, 95-97 
asiatica, 95, 96 
densiflora, 96, 97 
euplirasioides, 96 
gesnerioitles, 96, 97 
globratn, 97 
Irirsnto, 96 
lutea, 95, 96 
orobnrlclrnidcs, 97 
thunhergii, 96 

Scoparia, 21, 22 
dulcis. 22 

Tittmo~rnin nngustifolia, 31 
crecta, 29 
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I 'nrrdrllro. 27 
f l l l ~ / r ~ . r l i f o l i ~ ,  31 
crrrslac-rn, 30 
difflrsa, 27 
r r r r t t ~ ,  29 
Ironhrri. 30 
~lli~lilltf7, \zo 
trrr~rrrrrrrlnrijolin, 30 
prdrrrrc-rrlc~tn, 30 
sc~ssiliflnr~rr, 30 

\.crl)ascurn, 36-40 
:trcturus, 37 
Iinc.lrrorrrrrrr, 40 
1)lnttaria. 38. 39 
~ - r l s i o i d ~ - s .  37 
coromanrlelianum. 39 
er ianthum,  39, 40 
sinait icum, 40 ;  s. I~nrlvinrrrrrrr. 40 
th ;~psus ,  36, 38, 39, 40 
virgatunl,  37 

\ 7 e r o ~ ~ i c a ,  63. 70-91 
acinifolia !jlnhratn, 70 : a ,  hr~rrlirri, 79 ; 

a.  rrrrdic.nr~lrs, 79 
alpina,  76 
anagall is-aquatica,  73, 89 
nqrrntico. 90 
arvellsis, 71, 78 
hecca l~unga ,  73. 88 
I)ilol)a. 72, 80 
cacllemirica, 70. 74 
can1l)yloporla. 7.2, 80, 81 
cana,  73, 87 
rapi ta ta ,  70. 73, 88 

*cephaloides, 72. 84. 157 
c l ~ a c ~ ~ a c d r ~ < .  87 
ciliata, 83 
connata ,  91 
drlticlcm, 75, 87 
(Iidy111;1, 71, 78 
{rrgnnira .  A0 

\ ' e ronica  
lrollhryqii, 81 
hetleraefolia, 82 

*hira, 72, 84-86. 157 
I t j ~ ~ l c r i ,  89 
lr~r~rrif~rsn.  77 
javnnica, 73, 87 

*koelzii, 72, 82-83, 85, 157 
I;~nosa,  70, 74-75, 87 

*lasiocarpa, 70, 75-76. 156 
In.rn, 86 
leucothrix, 85 
lirrdl~jinrrn. 63 
lue tkenna,  75 
macros tenlon,  70, 75 
llleliss;tefolia, 7.3, 86-87 
n~ichauxi i .  90 

"nana, 72, 86. 157 
nut1ic;inlis. 79 
officinalis. 70 
oxycarpn,  90 
~)erl lusil la.  71. 79 
lwrsica, 71, 78 
politn, 78 
l111111ila, 76 
~ l f . r i l l ~ ,  79 
rrrpc8stvis, 73, 75 
salina. 73, 90 

*eecunda, 73, 89-90, 157 
ser~lyll ifolia.  70, 77; s. l ~ u ~ n i f l ~ ~ ; ~ ~  77 
sil) thorl~ioit les,  82 

*stewartii, 72, 81, 156 
thyvsif7or.n. 43 
tri loba,  82 

"umbelliformis, 73, 87. 15 j 
'uncinata, 71. 79, 156 
r~nt lu l :~ t ;~ .  73, 91 
\ r ~ r r ~ a s  71, 78 

\\'ulfcnia, 52. 66-67 
;~mhers t i ;~n; l ,  (30. 67 
c a r i ~ ~ t l ~ i a c ; ~ ,  00 

himalaice, h ( ~ ,  67 
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A, below. B, above. 
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A, below. B, above. 
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A. below. B. above. 
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A. below. B. above. 
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A, below. B, above. 
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A. below. B. above. 





ACAD. NAT. SCI. PHILA., MONOGRAPHS 5 PLATE 17 
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