


The Poppies of Indian Region by H. S
Debnath, M.Sc., Ph.D. and M. P. Nayar, M.Sc.,
Ph.D. (London), F.LS. is a monograph on
taxonomical studies of the family Papaveraceae
of Indian region. In this book the family
Papaveraceae is circumscribed as per the modern
concept and the genera included in the sub-
families Fumarioideae and Hypecoideas are
considered as separate families. The genus
Hypecoum is treated under a separate family
Hypecoaceae on the basis of study of palyno-
logy and seed morphology. A detailed taxo-
nomic account of this genus is also given. In
order to understand the taxonomy of the family
Papaveraceae of Indian region, detailed work
on distribution, phenology and ecology of some
of the species in its natural habitat have been
studied. These studies include pollen and
seed morphological study with scanning
electron microscope.
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FOREWORD

The family Papaveracea:: commonly known as Poppy family, based on
the genus Papaver 1 one of the colourful Families nat only in their colonrfud

ﬂnwars which are of ornamental value, but also lrom time mmemorial, some
of the species of Papaver are used in medicine and narcotic.  The latex af
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of the family are mainly cultivated for ornamental valug,
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A n
des-:rves farml;-,r rank as sugpgested by Takhujan Th Ful‘nttm}f family
{Fumanace.li.] pftwnusly treated as a Subiﬂmﬂj Fumatioideae of the lfamily
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Mecongpsix Is the largest genus having twenty two species ia the Indian
region and they are grawing miinly i the temperate Himalayan ranges. Some
of the specics of Mecaropsis are introduced in Furopean gardens.  Sir George
Taylor monographed the genus Meeonopsis during 1934, The present study
of the family engompasses 1he taxonomy of the lamily, the morphology of
seeds and palynology. This work was done by Himadri Sekhar Debnath,
Research Scholar working under my guidance for his Ph.D. The authors
have undertaken high altitude collection tonrs in Sikkim and scveral endemic
species wote collacted.

Botanical Survey of India is bringing out motiopraphs on several familics
with illusiralions for Flora of India work.

M. P. NAYAR
Calcutia Direciar

20nh Anpust, 1936, Botanical Survey of India
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GENERAL INTRODUCTION

The species of the family Papaveraceac, the name derived from the genus
Fapaver, commonly known as Poppics have become a part of human civilisa-
tion from time immemorial through their beautiful ornamental flowers, their
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utility in medicine, and 1heir drug value as narcotic and hallucinogenic agents.

Tl'i.l'll ‘Fﬂmllln ., [ ——— e nr|..r1 N :r!u:u‘\lllﬂr
AR ‘“H-"-l}' lﬂPﬂTELﬂ-hhlﬂE I.-UH.J.FIID-'.-:' ITI-UUU-I =i b’luu'l-l-“ RLLLL

and they occur in temperate and subtropical regions of the Gld and New World.
They are main]_t,r herbs excepting the geows Bocconiy (a small tree}. The
members of this family grow from sca level to 5800 m altitude and the spevies
include pantropical weed like Argemone mexicana and endemic species of

Meconopsis of restricted distribution.

The family Papaveraceae because of the above mentioned qualities has
received a fair share of attention from the herb gatherets, narcotic dealers
and guack medicine pracurioners.  But its taxonomy, cytology. tiochemistry
and palynology which throw light on the speciation patterns did not receive
apprapriate attention until tecently.

The family Papaveraceae fiest reecived taxonomical attention by Jussicu
(1791} who included the following genera: Argemone, Boccania, Chelidoninm,

Fumaria, Glaucium, Hypecoum, Papaver, Sanguwinaria.  Linnagus (1753) in his
Species Plantarum included six gensra.

In general the family Papaveraceas has been treated zs a primutive family,
thcugh taxotnomists placad the i‘amil:.r in diffzrent orders.  Bentham & Hooker
f. (1862) placed i under the order Parictales. Later Engler & Prantl (i936)
placed it under a separate order Papaverales which is alsn supported by
Takhtgjan {1948} and Cronquist (1968). Hutchinson (1959} classified this
lamily under the order Rhoeadales, while Thorne (1968) placed i uader the

order Berberidales.

The revision of the family Papaveraceae for the Indian region was done
by Hooker & Thomson (1872) in Flora of British India, and they considered §
Eenetn and 16 specics for an area comprising India, Tibel, Pakistan and
Afghanistan, Recent -monographic studies on the genera Argemigre by
Owabey (1948) and Meconiopsis by Taylor (1934) have helped the better under-
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fpecimens end dala have become aveilable dpe to fresh collections. Recent
studies on cytology by Hrishi (1980), Grover (1570}, Malik {1974), Mahk et
Graver (1973), Malik et Mary (1973, 1975), Malik er af. (1979), Mary ¢t Malik
(1973), Mary er af. (1974) have heiped the understanding of the speciation
Patterns of some of the gencra.
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In this study the fumily Papaveraceae i3 circumseribed as per the modern
concept and the geasra included in the sub-famiiics ['emarioweae and Liype-
coldeae are considered as separuie families and kence not included. The
family Papaversceac now under consideration includes following gencra:
Argemone, Dieranosrigma,  Bschischolrzia, Glauchan, Meconopsis, Papaver
and Reemeria,  In this stndy tle genus Fypeconm is treated under a separate
family Hypecoaceae on the basis of study of paivnology and seed morphology,
A detailed taxeonomic account of the peaus Hppecowm s also given,

In order to understantd the laxenemy of the family Papaveraccac of
Indian region, detailed study on distribuiton, phenology and study of some
of the gpecies in its natural habitat have been undertaken. These studies
include pollen and seed morphological study with scanning  electron

MICrosgope.

Taxomomic revision of the family Papaveraceac of Indian region is pre-
sented in three Chapiers: L. Taxonomy. 2. Pollen morphology. 3. Seed mor-

phnlogy.
Following are the main ohjectives of this study :

i} To study and understand the Laxonomy of the family Papaveracene
of the Indian region with its nomenclatoral status and their distribu-

o,

2} To classify the family Papaveraceas of the Indian region after study
of the taxonomy aided by pollen and seed morphology.



CHAPTER I TAXONOMY

11, INTRODUCTION

Since the work of Booker el Thomson (1872} on the Papaveraceae of
india there i8 no other comprehensive account of the Indian Papaveraceae
at present. In this taxonomic study it is proposed to reassess the family
Papaveraceac with reference to taxonomic status and patterns of distribution,
alliances, nomenclalure and synomymy.

L11. General Survey of Principal literature of the family Papaveraccae

It was Jussicu in 172], who first proposed the family Papuaveraceae and
divided the family inlo two groups: {1} Indefinite stamens--On which genera
Argemone, Boccarnia, Chelidonitem, Glauclum, Papaver, Sanguinaria are included
{2y Definite stamens.--the genera are Aypecosm and Fumaria.

Linnacus (1753) included the fumily in his Polvandria M;_\nngynia and
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naluralis Regnt Vegetabilis 1; (1824) was the first major account of this Family
on a World basis and he rocognised the following three genera Argemone,
Meconiopsis aud Papaver occurning in India.

The first reviston of the family Papaveraceae for the lndian region was

done by Hooker & Thomson (1572} in the Flora of British india and ihey
considered 5 penera and 16 species.

The most tecent monograph of the family Papaveraceac for the Waorld
ie that of Friedrich Fedde in “Das Pflanzenreich™ published in 1909,  He

divided the family into two subfamilies Hypecoideae and Papaverpideae and
recognised 28 genera.

Popov in Flora USSR 7: (1937) divided the family Papaveracese into
three subfamilies Hypecoideae, Papaveroidene, Fumaricideae.

lafri et Oaiser (1574 in Flora West Pakisian considered 7 genera and 21
species,  He alse included the genus Hypecowm in the family Papaveraceae.

t Nayar (1924} in the Flora of India considered 5 genera and

26 species and treated the genus Hppecaum under a separate Family Hype-
COaceae,
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1.1.2. Historical Review of the Taxonoemic literafure of the genera
Aot e e e TT L
ARGEMOME Linii.

It was Tournefort in 1694, who first cstablished the generic name
Argemone, based on one species Argemone. mexicana. This taxon was first
described by Casper Bauhin (1596) under the name Papaver spinesum. A
year Jater Bavhin's description was followed by Gerard (1597) who described
the same species under the name Carduus chrysanthemus peruanus. Tournefors
{1694) referred Bauvhin’s Papaver spinosum and coined the name Argemone

mexicana.

In 1753 Linnaeus in his Speciss Plantarum listed three species Argemone
armeniaca, A. mexicana and A. pyrenaica and he included the genus Argemone
in his Polyandria Monogynia. According o all subsequent authorities
Argemone armeniaca and A. pyrenaica belong to the penus Papaver.

Deain’s
Xlalll o

it
Argemone. He revised the genus an recognised spacms and ﬁve anetles

In 1903 Rose published a brief account of the Mexican species of
Argemone., In that account he recogmised eleven species

In 1909 Friedrich Fedde published a revision of Argemone for the World
in Das Pilanzenreich. He recognised nine species and twelve varieties.

The most recent comprehensive monographic treatment of the genus
Argemone for North America and the West Indies is “Monograph of the genus
Argemone for North America and the West Indies” by Gerald B. Qwnbey
{1958). Ownbey reviewed Fedde’s treatment of the genus Argemone and he

e .

added modifications of the existing treatment. He recognised twenty three
species and fen additional subspecies.

n1irﬂhﬁ1i (IO.I(I
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America and Hawaii, recognised si

Y
} il
SpECics.
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DicraNosTIGMA Hook. f. & Thoms.

The firfst species of the genus Dicranostigma was described by Hooker
and Thomson in 1855 from Himalaya, under the name Dieranostigma lactu-
ceides. Due to the identical fruit character Bentham and Hooker (1862)
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relerred this genus io Sfyfopherum which was supported by Baillon {1871)
and adopted by Hooker and Thomson {15872).

Prain's papar “Revision of the geaus Chelidoniom” ({1893) embodied
detailed study of the genas Dicrasestipma. He then considered the pepus
Dicranestignia as a section under the genus Chelidowitim.

Fedds 1909, referrcd Dicranostigma as a distinet genus and considered
three upzeies.

EscHscHOLTZIA Cham.

~ In 1820 Chamisse first established the genus Exchreholtzia, in honomr of
Johann Friedrick Eschschelz, 1793—1831, physician and naturalist, with the
type species Eschscholtzia califernica.

Iiz 1902 Friedrich Fedde published a revision of the penus Esehschaltzio
for the World in “Das Panzenreich™ He recognised one handred and twenty

theoa anoesing
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Gravucios Miller

The genus Glawcitmr was well known to the pre-Linnean botanists as
horned poppy. The name Glaucium was first coined by Tournefort in 1719,

The nomenclatural history of this plant beging with Linnaeus (1753)
who gave it the name of Chelfdoninm glavcium,

In 178% Jussicu gave a clear definition of the genus Glevcium which helped
in distinguishing the geons Flaucivm from Chelidoniium sensu strivte.

Crantz i1 1763 defined Chelidonium d G.!’au.r:fum 2 separatf: gﬁn:ra,
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In 1909 Friedrich Fedde in his account of the genus Glaucium in Das
Planzenreich described twepty one species ior the World.

Meconorss Vig.

The first species of Meconppsis known to seicnee was Meconapsis cambricy
which was nroposed by Vigoier in 1814, Tt wag based oa the single species
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Papaver cambricum which was previously described by Linnaeus in 1733,
On the basis of differentiated characters from typical Paparer l.e. presence
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ing ﬂ:llﬁ ovary, Yiguier proposed his new genus Mecomopsis and considered
it az inlcemediate berween Papaver and Argemone.

In [824 De Candolle described Meconopsis napaulensis, the first asiabic
representative of the genus Meconopsis.

In 1852 W. I. Hooker described one spocies under the name Afeponopsiy
wirlfichii due to apparent difference in flower colour and supposed geogra-
phica! isolation from Mecoropsis raparlensis.  Taylor {1934) on the basis of
Nepal collections, relepated Mecanopsis walliclii to a synonym of Meconopsis
napanlensis as they are conspecific.

The next two additions to the genus Meconopsis was made by Hooker
and Thomson in {855 OF these two new species, ane of which Meconopsis
rebupstu and the other one Is Meconopsis forvidula based on the Hooker's
SPECHCLS,

The first detailed study of the genus Meconopsis was done by David
Pratn tn 1496, He considersd tweive species for Iodia, of which two species
were newly descrihed by him.

In 1825 3. Don described vellow llowered Fapaver panicufatum on which
he also included Meconopsls napanfensiz as 4 synoaym, But according {o
Prain the identification of these two new species was quite erconeous.  Prain
stated that the plant generally known as Meconapsiv napmidensis was teally
the original Pagaver pariculatum which s transferred to the genus Mecomopais
in 1896,

A more comprehensive review of Meconopsis was that prepared by Prain,
published in 1906. He recognised a toial of twenty seven specics. On the
basis of trichome characters Prain considered the penus Meconopsis to be
composed of two sections (1) Evmeconopsiy of which the spocies have simple
teichomes and (i) Pefvchactia ol which the species bear the barbellate tri-
chomes. Under these two sections he arranged nipe suberdinalc gtoups
uoder winch he congidered twenty seven distinguishable species.

Prain’s treatment waa supported by Fedde (1909) in his account of the
Papaveraceae in Das Pllanzenreich but he treated Prain’s sections as sub-
genera Bnd the subordinate groups as sections.

In 1015
genus whigh

-]

rain added nine species of Mecomapseis in his revigion of the

omprises a twtal of forty three species for the World.

L]

The most 1ecent revision ol Meconepsis for the World is “An account
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species for the World, four of which were newly described and tw
were transferred by him from Carbearria to Meconopsis. Taylor added maodi-
ficationg of the existing ciassification and suggesied the establishment of iwo
sub-genera Fumeconapsis and Discopyne on the basis of stylar disc, under the
geaus Meconopris. On the basis of habit, flower colour and pubescence,
he recognised three sections Cambricae, FEwcathcartia and Pelvchactio, Eu-
cafhicariiz comprises  two series Chelidonifolae and VFiflosae. Polpchaetia
divided inte twa subscctions—FEupelychaetic which comprises two serics and
other Cuwmminsia which is composed of six series.

ParavEr Linn.

The first species of Papaver known 1o science was Papaver somnifertin
which wag described by Linpacws in 1753,

In 1754 Linnzews described this genus in his Genera Planturuae,

The most comprehensive monopraphic treatment of the penus Papaver
for the World is that of Elkan in 1839

In 1309 Friedrich Fedde published revision of Papaver for the World
in Daes Pllanzenreich. He recognised ninctynine specios and many varieties
under nine sectlons.

Popov in 1937 described fifiy two species under eight sections for U.S.5.R.
Jafri et Qaiser in 1974 described nioe specics for West Pakistan,

RoeMeria Medic.

In 1824 De Can dulIe in hiz Prodromous s_vstemat:[s naturalis Regni
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In 190% Friedricki-Fedde in Das PAanzenreich published a revision of the
genus Roemeria for the World. He recognised nine species and aine varieties.

1.Z. PROCEDURE

For the study of the family Papaveraceae an assessment of the daia
pertinent to the liternture references, study of herbarium specimens und field
observation of living specimens have been undertaken.
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Litprature ceferences whicl the anthors have conpsulted 13 given in the
bbliography.

Field trips have been undertaken in Sikkim Himalaya, Kumaon and
also Nepal Himalaya. Scveral species of Meeoropsiv and Papaver have been
obgarved in their natural habitat.

A key to the genera of the family Papaveraceae of the Indian region
and key to the species of the cach genus 2re presented. The keys are intended
to indicate, as far as practicable, the natural affioities of the taxa by placing
those with the most characters in common, closest together.

The revision gives synonymes, exhaustive literature references, keys,
descriptions, habitat of cach species, local names wherever known and dis-
iributions.  Also rhe types are menboned. Lectotypes and ngotype have
been selected for some specics where original description gave synlypes and
tor those species where the holotype has been Iost or destroyed. Specific
deseriptions have besn given afler study of herharinm specimens and details
ol fieid notes have been taken into consideration. For mest of the species
line drawings have been prepared.

In this chapter 40 specics, 1 subspecies and 1 forma bave been described
under 7 geners of the family occurring 10 India and adjacent countries :
Pakistan, Nepal and Bhutan.

The abbreviationsfacronyms of Herbaria are used accerding to Jfrdex
Herbortorum {ed. 5, 1964).

1.3. GEDGHRAPHIC DISTRIBUTION

The Papaveraceas are found mostly in temperate and subtropical regions
of northem hemisphere, ivctudiog western Morth America sund susiern Asia.

The senus drgemone 13 an exclusively American genus with the exception
of one specizs {Argemone glguca Linn. ex Pope) which is restticted w0 the
Hawaoiin Islands, bt some species are naturalized as weeds in most of the
warm countries of the World.

The majority of the species of the genus Eschscheltzia are cxignsively
distributfd i North Amenica.

The geaus Ofawci 15 distributed chiefly in the Mediterranean and central
Asian regions.
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All other members of the genus Meconapsis oceur in the Himalayan belt and
they are distributed in south-central Asia from the southern boundary, ex-
tending from Chitral and Kashmir and intervening ranges to northern Yunuan,
southern Tibet and the province of Szechuan to sounthern Kansu, central
Shensi and western Hupsh.,

Cirrn Taawomsma 10 bhn oasse
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The species of the penus Papaver arc distributed mostly in temperate
Europe and Asia,

The genus Roemeria is fownd in south west Europe, Asia and north Africa.

L4, GENERAL CHARACTERS OF THE FAMILY PAPAVERACEAE

The family Papaveraceae consisting of about 26 genera and abeomr 200
Speci¢s form a natural an well defined group exhibiting 2 number of common
fentures. In habit they are mainly aanval, biennial or perennial herbs
with milky or eoloured latex. Certain genera are shruby ¢Dendromecon)
ot arborescent {Bocconia).

‘The leaves are alternate, rarely opposite or whorled, petiolate or sessile,
With varied iength of the petiole. Stipules are absent. The leaves are entire
or pinnately or palmately cleft.

The slems and leaves are usually provided with indumentum of small or
barbellate hairs or pubsscence or rarely glabrous. Haits are simple, setose-
villous, stellate or barbellate.

Bl ot TE . mad 'l 3l FICNE™TL iz dind sbhos asmdons sl wommen 4 aL_ sali_ =
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general featyures are given below *...... The stem of most Papaveraceae ex.

hibits, in transverse sections, a single ring of widely spaced vasculac bundles,
which are nearly always collateral, The xylem groups frequently tend to be
V-shaped. Several rings of bundles sometimes present in Papaver. Hairs
Scanty, wuniseriate, biseriate or multiseriate. Shaggy bairs occasional,
Glandular hairs absent.  Stomata ranunculaceous. Petiole, in transverse
Sections, commeonly exhibiting an arc of vascolar bundles not accompanied
P}flsc:lemnchyma. Variously coloured latex present, sometimes in acticulated
‘aticiferous tubes, but elsewhere in cells or saes, the latler sometimes arranged
i1 tongitudinal rows. Crystals of caleium oxalate recorded only in Borconia
f: Frifescens Linn., but said ta be present in the floral leaves of a few other species.
Lluster erystals also noted in Romneya.  Alkaloids arc commen in the family.
These include such well known substances as morphine and codeine. Berberin,

which is characteristic of Berberidaceae, is known to occur in Argemone
Mexicang Linp. "
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Inflorescences are cymose, mostly solitary, rarely subumbeltate or pant-
culate,

Flowers are usually showy, large, bisexual, regular, hypogynous. Bracts
are present.,

Calyx are of 2, rarely 3 sepals. Sepals are free or rarely compactly united,
imbricate, caducous at flowering, covering the entire bud.

Corolla are large, showy, imbricate, sometimes crumpled in bud. Petals
are of 4-6 (rarely 8-12) in number, arranged in 1-2, rarely 3 whorls,
free and the petal colours are mainly yellow, blue, red, purple, and white.

Stamens are numearous, in several whorls and free.  Aathers are dithecous,
dehiscing lengthwise. Filaments are filiform to winged, often coloured.

Pollens are usually from oblate to perprolate, rarely square shape in
polar view (Papaver decaisnei).

The ovary is superior, uniiocular, rarely bilocutar, 2-many carpels. Ovules
are numerows in each locule. The placentation is parietal, rarely solitary
and basal, anatropous or campylotropous.  Styles ave usually one or obsolete.
Number of the stigmas are as many as carpels.  Stigmas are disc like, capitate,
2.partite or 2-iobuled,

The fruits are capsular, dehiscent or indehiscent, dehiscent by 2-valves,
rarely 3:6 valved or of many carpels and also by pores opening below the
disc like stigma (Papaver).

Seeds are usually small, smooth or striate, rugose or reticulate, pitted,
with or without aril. Embryo is minute. Endosperm is oily and mealy.

rEadF MU ST ETR MR s
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la. Stigma lobes alternate to placentas. Capsules opening throughout its
length:

22. Leaves ternately dissected into narrow segments. Sepals forming a
hood or calyptra like cap. Stigmas 4-6 ... Eschscholtzia 3

2b. Leaves pinnatifid-pinnatipartite. Sepals not forming any hood or
calyptra like cap. Stigmas bifurcate .. Dicranostigma 2

1b. Stigma lobes opposite to placentas, Capsules usually opening by pores
or by short valves, rarely throughout its length:



3a.

4a.

4b,
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Capsules Tinear, at lemst

Stigmas 2, cooical. Capsnles with 2 horns at the apex, 2-valved
Glaucium 4

Stigmas  3-4, capitate. Capsules without horns, 3-4  valved
Ryemeria 7

. Capsules oblong or subglobose, less Lhun len times as lone a3 broad:

Q'i.l']ﬂﬂ abome b Cligmann P (L PR .|

C o RRTOeE QlRrwlit., oLipiilabh QinGOud. Cﬁ]__r siiles LF_',_.I'\'.-I.II-HE, U}f POTCE jlﬂ.:ll.

bineath the prsistent stigmas Papaver 6

Styles present or inconspicuous.  Stipmas not discoid.  Capsules opening
by usnally short valves:

Styles distinet, conspicuously broad and large. Stigmas forming a
globular mass aver the ovary Meconopsis 5
Styles inconspicuous (rarely very short). Stigmas not forming globular
mMass over the ovary Argemone 1
TAXONOMIC STUDIES

ARGEMONE

[Tournef,, Elem., p. 204, t. 121, 1694; Inst. Rei Herb. 1@ 239, 2: ¢ 120.

1700}; Linn., Sp. Pl 1: 508-509. 1753 (exchuding A. armewiges Linn &
A, pyrengica Ling.), Gen, B, ed. §: 225, 1754; Lamarck, Encye!. Meth. i:

247. 1783; Gaertn,, Fruct. et Sem. PL 1 287, t. 60. 1788: Jussieu, Gen. Pl
P. 236 1789; Lamarck, Planches 2: t. 452, 1797; Tournef, Elem., ed. aug

(Tolyclere) 2: 12, 5: £, 121, 1797; Nutt., Gen, 2: 9. 1818; DC., Reg. Veg, Syst,
Nat, 2: 85, 1821; DC., Prodr. |: 120. 1824; Bernb., in Linnaca 8; 461, 1833;
Endl., Gen. PL, p. $56. 1836-1840; Meisner, Pl. Vasc. Gen., Pars prior, p.
7, pars altera, p. 9. 1836-1843; Gray, Gen. Pl. U.S. 11 11L, L. 47. 1849; Benth.
& Hook, ., Gen. PL, 1: 52, 1862; Baillon, Hist. PL. 3. 112-113, figs. 125-127.
1871; Prain, in Sourn. Bot. 33; 129. 1895; Gray, Syn. Pl. N. Am. 1.1: R7-88.
1895: Rose, in Contrib. U.5. Nat, Herb. &: 23-27. 1903; Fedde, in Engler,
Pilanzenr, 4. 104: 271. 1909: Fedde in Engler & Prantl, Nat. Pflanzenfam.
ed. 2, 17b: 105. 1936; DWDhey, Mem. Torrey Bot. Club 21. l 1159 1958;

Chapn
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1966; Jafri et Qamer in Nasir ¢t Ali, FL. W, Pak. 61: 28. 1974: Debnath et
Navar, Fasc. FL Ind, 17: 2. 1984,

Type: Argemone mexicana Linn., Sp, PL 1: 508. 1753

Erect, prickly, often glabrous, annual herbs with yellow latex. Leaves
epeticlatc, inciso-pinnatifid, sinnate-lobulate, middle and upper elliptic-oblong,
lower obovate or oblanceolate, margin toothed, termipated into prickle, smoath
to prickly. Buds subspherical to elliptical, oblong or obovate. Flowers
white, yeliow ur urange, icsminal solitary, pr:&unculatﬂ. Stamens numerous;
filaments filiform; anthers linear, 2-loculed, basifived. Owary ovate-ablong
or subfusiformis, unilogular, parietal placentas; ovules numerous: styles very
short or obsolete, stigmas radiating, 3-7 lobed, iobes opposite the placentat
strands.  Capsules siliptical to oblong, lanceclate or avate, prickly (except
A. mexicana 1, lefocarpa}, dehiscing by 3-6 short valves. Seeds numerous,

sehspherical-spherical, pittad.

Generic Synouyms of Argemone
E¢trus Lowr., Fl, Cochinch, 1: 344. 1790.

Enomegra Nels.,, Analyt, Key Fl. Pl. Rocky Mt. Reg., p. 27. 1902; Nals,,
in Bot. Gaz. 34: 345 1902

Generic Retationships

The genus Argemone is closely allied ta the genera Papaver and Meconop-

ne @ Tk ie mnecikla tn fat oot deadosmoens ferawt dhae camarn har 110amer ey o
WFALT R B PP LW AR RS R Uik MR R CEFmATINENIL LAFIRL LAaia RVl ATy WRLllp O wirin

bination of characters rather than any single character. The pregence of
sepal horns, basically trimerous arrangement of sepals and petals, united
styles and the mode of dehiscence of capaules distinpuish the genus Argemone
from itz allied genera Papaver and Meconopsis.

The genus Argemone appears to be most clesely related to the genus
Papaver. For example, trimercus flowers and homned sepals are found in
both genera. But the distingmishing chatacter of the siigma (the stigma
concrete in Papaver whereag the Jobes remain discrete in Argemone) i3 note-
worthy.

The dehiscence mechanism of capsules and united styles ure similar in
both the genera Argemone and Meconppsis, Yowever, in the genus Meconopsis
the flowers are commonly dimerous, whereas in the genos Argemone the flowers
are teimerons.  In Meconopsis 1be sepals are without any horn-like appendage,
while it is present in the species of Argemons.
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Geographicsl Range of Argemope

The species of Argemone are indigenous to America ¢xpepting Argemone
glanca which is resiricted or endemic to the Hawalin Islands, In Notth
America the species of Argemone are found along the coastal areas of south-
easterp and southern United States to Texas, westward to the Pacific and
florthward a2eross the Great Plains to western south Dakota and southern
Montana, In central America Areemone iz present thronghout Mexico,
throughowt the islands of the West Indics and southward 2long both coasts
to the 1sthmoes of Panama. There are six recognisable species found in Chile,
Argeniina, Urupuay, Paraguay and Bolivia of South America (Map 1).

Map 1. Geographical distribution of the genus fegemone

In Indian region the species of this genus occur as adventive weeds ex-
clusively in low rainfall regions at elevations from sea level to 2500 m.,

Argemone mexicang is native to the West Indies and according to Ownbey
{1958} it is probably also native in parts of central America and Florida. At
present this spegies has. become 2 paniropical weed throughout tropical and
subiropical parts of the World. In the native area Argemone mexicana is a
common weed in fields and sea port cities. The spread of this weed to the
other tropical parts of the World might have taken place through import of
agricultural crops.

Probably Argemone achraleuca sap, echroleuca which is native to Mexico,
has come (o India due to the aciivities of man, Ownbey (1958) stated that in
America the habitat and distribution of Argemone ochrelenca sep. echroleuca
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and A. mexicana are diflerent. But in India the above mentionad adventive
weeds grow in the same habital.

Argemone mexicana [ Ieivcarpa, Lhe glabrous form of Argemone mexicang,
was also introdoced inte India from its nafive area southern Florida, Keys
ang Dry Tortugas.

Arosmans ouhfoifaemie EEP- -E'H-"%f:’-‘-fifﬂ-"mj-l: waa ranorded froem _‘_‘Tda{pu[
{(Malik & Grover, 1969). It is native to South America and describe
Argentina,

=S
ﬂ
=
=

Ecology

In Indian region the species of thiy genus occur as weeds in the disturbed
and waste places along roadways, fields and inter-meountain plains from sea
level to 2508 m.

KEY TO THE TAXA

la. Flowers bright vellow; stigmatic fobes closely
crowded topciher and appressed to the style at
anthesis; styles inconspicuous, 0-1 mm long in
fruit:

2a. Plant spinescent A, mexicang |

2h. Plant glabrous, devoid of any spines except
leal margin A. mexicam £
feincarpa 1a

ib. Flowers white (turning pale yellowish with ape),
very nqlr uellnw c.hnmat_rr fobhes are dlvf-fn-f_-rl_t and

not appressed to the style; styles conspicucus in
frait, 1-3 mm long:

Ja. Capsules lanceolate or ovate-lanceolate.  Sepal

hm’m 6-3 mm lonpg. Leaves whitish gregn,

whitish tinge prominent along the midobs and
YEins A. ochrofeuca
subsp. ochrolenca 2

ib. Capsules subellipsoid to  sobfuosiformis.  Sepal

horns 10-14 mm long. Leaves pale green A. subfusiformis
subsp. subfusiformis 3
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i. Argemone mexicana [Tournef. Flemens de Bor., p. 204, t. 121, 1694;
Tournel, Inst. Rei Herb., 1: 239, 2: 1. 121, 1700]; Lion., Sp. PL 1: 5308, 1753
Syst. Wat.,ed. 10, 2 : 1073, 1739; Miller, Gard. Digr., ed. 7. 1752 Miiler,
Figures 133, t 50, 1759; Lamarck, Encycl. Meth. 1: 247 1783. Gaertn.,
Fruct. ¢t Sem. Bl 1: 287, t. 60. 1788; Walter, Fl. Carol, P. 153, 1788
Aiton, Yort. Kew., ed. 1, 2: 225, 1789; Curtis, Bol. Mag. 7. 1. 243, 1704;
Lamarck, Planches 2: t. 452, 1797, Lestib., Bot. Belg, ed. 2, pt. 3, 2: 131,
1799, Willd,, Sp. Pl 2: 1148, 1799; Pers., Syn. PL 2: 62. 1807; Aiton
Hort. Kew,, ed. 2, 3: 290. 181; Lunan, Hort. Jamaic. 2@ 312 1814;
Hornem., Hort, Hafn,, p. 489, 1815; Nutt., Gen. 2: 9. 1818, excluding
white-lowered species; DC., Reg. Veg. Syst. Nat. 2: 85. 1521, DC., Prod.
L: 120. 1%24; Elliott, Bot. Carol. & Georg. 2: 13, 1824, excludiog
white-Aowered vatiety; Roxburgh, FL Ind. 2: 571, 1832; Hook,, in Journ,
Bot. t: 190, 1534, g5 to Drummand 15: Graham, 1., Cat. Pl Gzo, in
Bomb, & Vic. 6. 1839, Wight, Ill. Ind. Bot. 1: 1. 11. 1840; Walp., Rep.

T, 1o [ K= (] b ol S N N e T . _a . I ol I | .y Tande . wE oo 1
FooTW, 1TRAgS, DXCIUMmITHE WallbtiSs, Yoigl, Ieil. 0. .l B o9, UK.

f. & Thoms., Fl. Ind. 1: 251. 1855; Oliv., Fl. Trop. Afr. |: 54, 1868 Hook.
f. & Thoms. in Hook. £, Fl. Brit. Ind. 1: 117. 1872, Cooke,
Fl. Pres. Bomb, 1: 27. 1901 {Repr. cd. 1: 29. 195%); Duthie, FI. Upper
Gang. P, 1: 36, 1903 (Repr. ed. 1: 37, 1960); Prain, Beng. PL 1:
216, 1903 (Repr. ed. 1 142, 1963); Strachey, Cat. Pl. Kumaon
8. 1906; Fedde, in Engier, Planzenr. 4. 104; 273, 274, fig. 36B. 19%09;
Gamble, FL Tres. Madr. 1: 35. 1915 (Repr. ed. 1: 25, 1957) ; Haines, Bot,
Bih & Or. 1: 23. 1921 (Repr. ed. 1: 24. 196]); Kanjilal, Fl. Assam. 1(1):
66. 1934; Felde in Engler & Prantl, Nat. Pflanzenfam. ed. 2, i7b: 107.
1936 Van Steenis, Fl. Malesiana, 1.5: 114-115, 1955-1958; Ownbey,
Mem, Torrey Bot. Club 21.1: ). 15%. 1958, Ownbey, Brittoniz 13: 103,
196Y ; Backer er g, Fl. Java, 1: 177. 1963; Mowat, in Tutin & 2l in Fl,
Eurep. 1: 251. 1964; Hara in Hara, FL East. Him, 1: 103. 1966; Cullen,
in Rechinger f., Fl. [ran. 34: 23. 1966; Jafri, FI. Kurachi, 129. 1966; Jafri
¢t Qaiser in Masir ot Ali, Fl. W. Pak, 61: 21, 1974; Saldanha et ai., Fl. Hassan
Dist. 71, 1976; Bhandari, FL. Ind. Desert, 30-31. 1978; Debpath et Nayar,
Fase. Fi, Ind. 17: 3. 1984, A, mexicana var. typica Prain in Journ. Bot.
33: 308. 1895. A. mexicana var. ochrofeuca Britton, Man., p. 439. 1901

not A, sefirplenca Sweet. Fig. 1

Common Names: I Gerard {(1597) Argemone mexicana is termed “The
3“"[_1*511 Thistle of Peru™. A, mexicana was referred (o by various authors by
Yanous pames. It is commonly called as “Mexicana Prickly Poppy™ or

"Prickly Poppy.”  InIndia drgemone mexicana is termed es Bavochisl Kanta,
Sial-Kantg (Benp.): Darudi (Guj.); Bharbhand, Piladhutura, Farongi-diwtura,
Ujar-kamta, Sial-Kante (Hind.); Brohma-danti (Mal); Kaendigri, Bialkanta,
Bhatmil Satyanasa, Bherbhand, Ketci, Bhat Kateya (Punj); Srigala kanta,
Bratmadandi (Sans)); Gofchulafanum {San.); Birama-dandu, Kurwkkum ckedi

{Tam.); Brahma-dandi.chetru (Tel.}: Baramdandi{Urdu}; Kantu-Kusam (Oriya).
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Tn West Pakistan, according 10 Jafri et Quiser {1974} A, mevieana s wrmed
as Pilawaly dhatuva, Bhat Katiu,

Annual, erect, prickly herbs, latex yellow, Stems 30-125 om tall, divari-
caiely branched, armed with 0-6 perpendicular or shightiy reflexed prickies
per square ¢m of surfuce or devold of any spines (in f. feiocarpa). Leaves
sessile, alterpate, semiamplexicaul, elliptic oblong, variegated green and white,
the light blue markings over the weins, 3-22x2-8 ¢m bread, pinnatifid,
sinvate-lobulate, ultimate segments, the segments inciso-dentate, macgin
acute, toothed with spings, lower surfaces of the leaves sparingly prickly on
the main veins, about 8-3 prickles per cm of vein, the npper surfaces wholly

emanlh oy very r:llli'.l's'-'t'l'lﬂu prickly, prickles very sharp, yvellow, wrickls 2-10 mm

wRlRad AL (L ] Pri=fiil, pPitedies SURL Ry F=riU Fre=&ta - 1580 Sl

]u:mg or both upper and lower surﬂtces of the lezves tntaﬂy smooth { in f.
leicarpa). Buds subspherical, 9-24%68-12 mm, very sparingly prickly
or totaliy smooth {in f. fefocarpa). Flowers bright yellow, 4-7 cm diameter,
sessile, subtended by 2-3 foliaceous bracts, Sepals 8-12x5-7 mm, each
eepal with an acute terete horn, about 69 mm long, very spursely prickly
outside, imbrcate, caducous. Peials 4-6, usuailly boghi yeilow, obovaie,
imbricate, cuneiform, more or less crumpled in aestivation. Stamens inde-
finite, 8-10 mm long; filaments pale lemon yellow; anthers 2 mm long, yellow.
Ovacy ovate, 8-15 mm long (including stigma), 3-6 mm broad coversd with
long scft spipea; stigmas purple, 3-6 lobed, lobes usvally broad, closely
crowded together and appressed to the style et anthesis. Capsules oblong or
elliptic-cblong, 1.0-3.9 cm long {inchuding stigma}, 9.5-2.1 cm broad, with
rounded ribs, covered with sharp erect 10-2]1 spreading spines per valve,
the fargest spines commonly 4-9 mm leng or the surface totally smooth
(in f. leiocarpa). Seeds meny, blackish brown 1o deep brown, more or less
rounded, L.6-2.0 mm long, deeply reticulate-suborbiculate.

Type: Holotype: Mexico, Jarmaica, Carribies & 8. Eorope, Herb, Lipg,
Ne. 6701 (Linn.).

Fis.. February—March. Frts.:  March—May.

Pistrib. ;. Iwnia: Throvghouwt ladie, between sea level to 2500 m;
PAKISTAN; NEPAL; HHUTAN.

Lises: The veliow juice of this plant i used as a medicine for dropsy,
javndice amd cutaneous aflections. It is also diurstie, relieves blisters,
heals and uleers.

The seed il is used as a medicine for ulcers and eruptions.

Note: While studying the genus Argemone L. Debnath ot Nayar {1930)
had come across an interesting specimen of Argemone mexicans L, with green
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coloyred flower and gynoecium as long as 5.3-5.6 cm with prominent style
and stigma {A.5. Befl 175, collecied from Banda, U.P.). The gynnecium is
promineatly placed over the stamens. This appeared to be a teratubogical
vatiation due to some cxterpal stimull, The spectmen iz atherwise healthy
with normal leaves,

Worsdell (1913) indicated the importance of teratology jn the phyloge-
netic interpretations of plant organs. It s scen that external stimudi cesults
in the developiment of abereation in plant tissues leading to monstrosities
and recapitulation of plant organs which may give clue to their phylogeny.
The hereditary alteration of carbier slages in the cvolotion of paducmorphsis
{3 according to Takhtajan (1954) a major evolutionary process.  Argemane
mexicana L., having such a large ovary with prominent style and stigma could
not miss the fertilization and henee it s supgested that the petals turn leafy.
Usually teratolopical forms develop due to external stimuli, due to fungal or
mnsect infestation. When such stimuli trigper off the mechanism of genetic
inheritance they are of intercst from the phylogenctic angle, Monstrosities
occur as “spora’ and they may pot be hereditarily fixed. The vartations of

this monostrosity in Argemoene mexicana are tabufated below.

e,

Argemone Fexicana L.

Green flowered.

I. Flowcrs Bright yellow in colour,

2. Bract Flowers subtended by Flowers subtended Ty
2-3 foliaccons bracis, 2 f{oliaceous bracts.

3. Bracteoles Absent Two [oliaceon: bracie-
oles  present, abowt 2.8
cm iong and 1.5 cm broad,
avate-acuminate,

4. Petals 4-6, bright yecllow, obo- 4, green, spathulate, 3.1-
vate, 2.5-3.3% cm long, 1.5 33 o long, 0.8-1.1 cm
=23 cm broad. broad,

5. Stamens 0.8-1.0 ¢m loag, anthers 2.1 ¢m long, anthers 0.5
0.2 cm long. cm long.

o, Owvary Ovate, 0.8-1.5 cm long, Linear-oblong, 3.3-5.6 cm

0.3-0.0 cm broad, stigmas
gessile, appressed to the
siyles, stigmas 3-6 lobed

long, 0.7 om broad,
stipmas not scsaile, styles
distincl about 0.5 cm long,
stigmas capitaie.
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A. mexicana is clascly akin to A. echrolesca. The two species are sufli-
ciently ¢lose morphologically and present 2 problem of correct identification
IF hetbariom specimens are examined. Some differences between the two

taxg are digeueead under 4. arhealouca

=ik riaasshil LRidmatwa

la.  Argemone mexicana L. (. leiocatpa (Greene} Ownbey, Mem. Torrey

'I'-'-l.rn- CI b 21 ! ‘I 14:13- ‘ID‘:Q a1 _I'r CIravar Indin FEoracter DRF7%-

wagile LA L, NG Dorasnt Fufp e fa

123-124. 19659, Debua.th el Nayar, Fasc. Fl. Tnd, 17:4, 1984, A, ledo-
carpe Greene, in Pitlonia 3: 345, 1898; Small, Fl. Southeast, Unit. 5t.
462, 1903; Fedde, in Eogler, Pllanzenr. 4. 104: 278, fig. 36 E. 1504.
A. mexicana var. Igiocarpa Prain, in Journ. Bot. 33: 311. 1R95, provi-
sional name with no taxonomic standing. A. afba var. leiocarpa Fedde,

in Engi., Pllanzenr. 4. i0d: 275, 1909, nomen mufian in synonomy; non
A, atha Lestih,

Erect, plaucous, glabrous {niot aculeate), annual heebs,  dtems 2% ¢m to
maore tall, chusteredly branched, devoid of any spines.  Leaves decply sinuate-
dentate or sinnate-pinnatitid, segments repund dentate, both lower and upper
surfaces devoid of any spines except all the eth prolonped into long spines,
3-15:<1-5 ¢, Flower buds totally smooth, 11 cm, with very gigbrous
stpals, forming 5-7 mm long narrowed cylindrical horn.  Flowers  bripht
yellow, 2-3 ¢cm diameter, arranged in cymose inflorescence, subtended by
Z-foliscenus bracts, 1.5-3.0 vm long, nartowed, Petals obovoid, obcuncate,
harrowed at the apex, truncate subrotund. Siyles somewhat absent or short
ot distinctly provided, valves coriaceous, very glabrous, reticulate vein;
sigmas with sub-drooping lobes. Capsules 3.0-4.0x1.23-1.50 com, 46
carpellate, smooth, oblong, scarcely subobovoid, apex subrotund or largely
Bttenuate, 4-5 valved. Seeds dark-brown, globose, regularly, thinly and
distinctly reticulate.

Type: Lectotype: Key West, Florida {Plants of Subtropical Flovida),
March 9, 1899, Charfes L. Pollard, . N, Colling and E. L. Marris 2 {ND);

Tsotumes T oRfInT  mIY 110% Fie 7
JEwdy T, KRy, M T, it - tpe M-
Fis.: Fanuary—Merch. Fris,: February—May.

. Distrip.:  Tnota: Rajasthan (Udaipur).  U.B.A. (southern Florida,
Florida Keysy; Sourtn AMmerica (Brazil) ; WEST Awrica.

Nare: A, mexicana §. lelocarpa differs lrom A. mexicana in having stems,
fiower buds and cupsules devoid of apy spines or prickles.

2. Argemone ochroleucn Sweet subsp. echroleucs Ownbey, Mem. Torrey
Boi. Club 21.1: 40, 1958; Venkatesh, in Current Science, 11{6): 250-251.
1962 ; Babu, Herbaceous Flora of Pehra Dun, 50. 1977; Debnath et Nayar,
Fasc. Fl. Ind. 17: 5. Fig. 1. 1984. Adrgemone ochrofenca Sweet, Brit. Fl.
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Fig. 2. Type photo of drgemone mexicana f. lefocarpa {(Greene) Ownb.
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Gard. 3 t. 242, 1829; Walp. Rep. 1: 110, 1842; Hemsl, Biol. Cent. Am.,
Bot. 1: 27. 1879; Rose in Countr. 11.8. Nat. Herb. 8¢ 25 1903 fafii ¢t
Qaiser in Magir et Al, Fi. W, Pak, 81: 22, [974; Raizada, Supp. Duthie’s
Fl. Up. Gang. Pl ¢, Siw. & Sob-Himalayan Tracts, 5. 1970, _Argematie
mexicana var, ochrolenca Lindl., in Edward’s Bot. Reg. 16: t, 1343, 1830;
Prain, in Journ. Bot 33: 310, 1895, as to Mexico distnibulion; Fedde, in
Engler, Planzenr. 4. 104: 277, fig. 360. 1909, excloding Yucatan specitens
cited, nan 4. mexicana L. Fig. 3

Commipnn Names: In Mexico, according to Martinez (1237} the name
“Chicalote™ is used for 4. ochrolenca, In Iodia, 4. ochrafenca is termed as
Bharbhar (Gorakputl), Setyamashi (Pun.).

Erect, prickly, plancous, simple or branched aonwal or perennial herbs.
Stems 15-100 cm tall, armed with 0-10 perpendicular or slighily reflexed
stoutish prickles per square cm of surface, young stems whitish porple or
violaceous. Leaves glaucous, sessile, semi-amplexicaw!, oblanceolate, middle
and upper feaves eiliptic to oblong, lower leaves in a rosetie, upper ones sessile,
binuate 1o pinnatifid, basal leaves deeply lobed to the midrib, lobes oblong,
yellowish prickies on the margiu and nerves, spinulose-dentate, white variegate-
Pruinose along and on the berves, 5-20x3-B o Flower buds oblong,
B-15x4-2 ¢m, the slender sepr! horns 6-3 mm long including the slender
termingl spine. Flowers white or creamish white or pale lemon yellow, sessile
or on & short pedicel, axillary; 2.5-3.5 ¢m across, subtended by 2-3 folia-
ceous bracts, bracis 2-4 cm long, about 5 mm broad. Sepais 3, B-12x5-7
mm, obovate oblong, Petals & white or creamish while or pale lemon
yellow, outgr anes obcuneate, inner ones obcuncate-obovate, 2.8-3.0 em
long and about 1.8 em broad. Stamens many, 8-10 mm long; filaments pale
Yellow: anthers dark-yellow oblong, recurved.  Owary ovate, 8-10x5 mm
covered with long sharp ercct pointed spreading spines; stigmas dark red,
distantly spreading, decply dissected, S-Jobed, stigmatic lobes  divergent
and not appressed to the style and the bluish non-receptive arcas between
them visible; styles 1-3 mm long. Capsules ovate-lanceolate or lanceclate,
1-4 cm long {excluding style Jengity, 4-17 mm broad, covercd with 12-26
sharp, erecto-patent epines per valve, the fargest spine length [0 mm. Seeds
black, L rounded, 1.5-20 mm in diameter.

?}ﬁf Naite: Swect { \lo..:-?_; mentioned tha :
our drawing was made, were kindly sent to us by Roberi Barclay, Esq. in
“’hﬂ}"ﬂ superb ¢ollection at Bury-Hill they were raised last spring from seeds
fecarved from Mexico ...,....." Qwabey (1958) stated that “At the Royal
Batanic gardens, Kew, there is preserved a spcmmcn of Areemene ochroleuca
cultivated in Bareluy's garden. It probably is not possible at this date to
establish that this specimen positivaly was the material from which the original
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description and illusiration of the species were drawn. 1 think, however,
that the probability of this being the case is sufficiently great that this specimen
may be designated the holotype. The illustration accompanying the original
description is of such excellence that the identity of the species is un-
mistakable™.

Type: Holotype: Cultivated in Britain from seeds collected in Mexico.

Fls.: February—April. Fris.:  April—June.

Distrib.: INDIA: A common weed in fields and embankments: Punjab,
Delhi, Uttar Pradesh; PakwsTan; Native of Msxico. Ownbey (1958)
stated “......... its native areas nmow indeterminable becavse of widespread

introductions.”

Note: Argemone ochroleuca is very closely similar to A. mexicana and
did present a problem of correct identification if herbarium specimens are
examined. The important morphological characters by which A. ochrolenca
can be distinguished from 4. mexicana are tabulated in the following table.

A, ochroleuca A, mexicana
Leaves Narrower, more deeply
divided and sharper pointed

leaves than 4. mexicara.

Flower buds

Petals

Stigmas

Stigma lobes

Capsules

Oblong.

White or creamish or pale
lemon yellow.

Stigmatic lobes  divergent
and not appressed to the
style and the bluish non re-
ceptacle areas between them
visible.

Ovate-lanceolate or lanceolate.

Nearly subspherical.

Bright yellow.

Stigmatic lobes appressed
to the style and the non-
receptive  areas  between
them completely hidden by
the receptive surfaces.

Oblong or elliptic oblong.
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Cytogenetically Argemaone ochroleura differs from 4. mexiomun, A, sehro-
lenen has 2n =96, whereas A, mexieana has 2n =28, The basic chromosome
number of the genus drgemone 18 7 (Dardinglon and Wiylie, 1955} On the
basis of the ghove reports, it is helieved that 4. mexicane Is tefraploid snd A,
ofroleava 15 actaploid.

=
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Tig. 3. Habit of Argemons ockroleeca Swest



A, mexirana and A. ochroleweq did not have overlapping distribution
in South Ameriga. But they occur topether in the same habitat jn Tndia
Hybwids between (he two species were also reported by Malik and Grover

(1373).

3. Argemone subfusiforwis Ownbey subsp. subfusiformis Crwebey, Britionia
13: 102, figs. 12-14. 1561; Malik ¢t Grover, Indian Forester, 95(7): 480-
A%). 1269, Sci. & Cultare 41{5): 220223, 1975; Raizada. Supp. Duthie’s
Et. Up. Gang. Pt ed. Siw. & Sub-Himalayan Tracts, 5. 1976; Dcbpath
&t Mayar, Fasc, FlL Ind. 17: 3. 1984, A, mexicana var. achrofesca subvar.
gyaaphore Fedde, wn Engler, Pflanzenr. 4. 104: 278, Fig. 36 D, P. 374

1909,

Annual or subperennial, prickly herbs. Latex yellowish. Stems 40-
100 cm tall, Dranched, arned witle 0-53 perpendicular or reflexcd  prickles
per sguare cm ol swrface. Leaves gliucous, lobed, sinuses equal, marging
denlatg, teth acute, apex spiny, lower suorface of the leaves spariogly
prickly, about 1-3 prickles per cm of vein, upper surface very smooth.
Flower budz: oblong, 13-208-12 mm, pockly. Flowere 2846 cm
diameter. Sepal homs terete, 10-14 mm leng.  Petals lemon vellow,
cunacate, suborbicular. Stamens 25-50; filaments vellowish; anthers yellow.
Stigmas purple, 2-3 jum broad, 1.5-2.0 wm long at the time of anthesis.
Stipma lobes narrow. spreading, not appressed.  Capseles subellipsoid to
subfusiform, 29-45 mm long (fincluding stigma), 14-I5 mm broad, 3-4 {-5)
carpellate; styles U.5-3.0 mm long, surface armed with patent subequal spincs.
Sceds many, blackish brown, more or less rouaded, 1.8-2.5 mm long.

Holofype: ArGewTiNa: La Rioja: Dept. Famatine, Famatina, all.
1620 m., 6 Feb. 1942, T Meper 4243 (GH). Isotypes (F, T.11., 1JS).

Fi, & Fris.;  Apuil - November.

Bisteib. ) Inmia:  Rajasthan (Udatpur} @ Native of SouTH AMIRICA
{Botivia, Chile, Peru, Eucador).

Note: The Indian distribution of this species was reported by Malkik &
Grover (1969) from  Udaipur, Rajasthan, The pressed specimens of
A. subfitsiformis, A. ochralenca and A. mexicana resemble closely each other
and it is very difficelt to distinguish them.  A. sbfusiformis is distipguishable
from 4. echrolenca by having larger fowers and subellipsoid-subfusiform
capsules and from A, mexicana by oblong buds with larger sepal horos, larger
flowers with pale-vellow petals and mete spindle-shaped capsules.
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DICRANOSTIGMA

Hook. f. & Thoms., Fl, Ind. 1: 255. [855; Fedde, in Engler, Pllanzenr, 4.
ind: 210, 19049: Pebnath et Nayar, Fase. FL Ind. 17:7 1084 Chelidontum

L1000 LR =) M § LRl n [F g Frpep

subg. IV j}:r:'mnﬂ.mgma Prain in Bu]'l. Herb, Boiss. 3: 576. 1895,

ook, f, & Thoms.,, Fl In
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Annual or parcnnial glau-::nus pubercloas herbs with woady root, Stems
Oiany, lower pari without u:ul, ui‘ﬁi‘:m'fmu, alteimiale | u:m_-,' bracis above, Leaves
mainly radical, petioled, pinnatifid-pinnatipartite, segments distant, rhomboid,
acute, sharply cut, terminal infid. Pedieels chracieale, Sepals 2, ovate.
Fetais 4, orange or yeliow. Siumens many. 3iiginas bifurcate. Capsules
narrowly cylindrical or linear, softly hairy or glabrous, Sesds nol cristate.

Disteid. ;. co. 3 species in HIMALAYA and W, Ciiiva (Map 7). In Indis
the genos ia repeasented by | species.

& el o
fj\h ,’I’rﬁ“""% :‘}i B R
Q/ T WO TR
£ Lllh..-’ ks J'ra h{!h_}
TN My

Map 2. Geographical distribution of the genus Dicrergadiginu

Dvicranostigma lactucoides Hook. f. & Thoms., Fl. Ind. 1: 235 1835 Debnath
gt MNayar, Fasc, FL Ind. 17: 7. 1984, Stplophorum lactucoides (Hook.
f. & Thoms.} Benth. & Hook. I, Gen. Pl 1: 53, 1862, Heok {. & Thoms.
in Haok. F, FL Brit. Ind. 1: 119 1872; Rau & Rao, Bull. Bot. Sury, Ind.
3: 29, 1. 1. 1961; Whitmore in Hara & Williams, En. Fl. Pl. Nepal 2:
35,1979,
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Plant 20-60 cm long, puberulows,  Stems 3 or 4, slender, erectly branched
above, ending with terminal flower, Ledves pinnatifid-pinnatiparlite, seg-
ments 4~ paired, radical leaves 12-23:x3-3 ¢, caulioe 2.5 cm long, petiole
35-50 cm long, winged. Pedicels 3.0-7.5cm long, slender. Sepals 1.3-
2.0 cm long, acute, puberulous, horned ai apex. Petals 2.5 cm long, orange.
Stamens many; anthers linsur obloag. Owary narrowly ovate, pubcrulouns:
stylez distinet, 5 mm long; stigma mitriform, crowped. Capsules 5.0-6.0:x
0.5 om, eylindrical, acute, softly hairy. Seeds numerous, smail, 0.8-1.0 mm
in diameter, sybreniform.

Type: Himalaya: Garhwal, Ropila, 3333 m, Strachey & Winterbotiom
3{K).

Fig.: June—August. Fris,:  September—Qctober.

Distrib.: INDIa: Himalava, recorded between 27004000 m, Uttar
Pradesh; NEpar (Map 3).

Map 1. Geographical disteibution of Dicrgrpsiigmg lactucaldes in Indian region
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ESCHSCHOLTZIA

Chamisso in Nees, Horae Phys. Berol. 74, £. 15, 1820; Linnaeg I: 554, 1820;
Fndl. & Feozl., Gen. Pl 2: 857, i837; Endl. Gen. n. 4827, [839; Benth. &
Haok. f, Gen. Pl 1: 34. 1862, Gray in Proc, Amer. Acad. 22, 20 271-273
1887 Fedie, in Engler, Planzenr. 4. 104: 144, 1909; Fedde in Engler & Prantl,
Nat, Pflanzenfam. ed. 2, 17h: 81. 1936; Jepson, Man. FL PL California 402,
1931: Mowat, in Tutin ¢f @i, Fl. Europ. 1+ 231, 1964, Balicy, Cyclep. Hort.
1: 1145, 1967, Jafri et Guaiser in Nasir et Ali, FIL W Pak. 61 25, 1974; Debnarh
¢t Mayar, Fasc. Fl. Ind. 17: 8. 1984,

_ Type: Eschscholtzia californica Chamisso in Nees, Horae Phys, Berol.
14, t. 15, 1820,

Annoal or perennial glancous herbs. Sap watery. Leaves ternately
dissected into marrow segments, altcrnate, petioled.  Flowers salitary, ter-
minal or axillary, long pedicelled, large, showy. Torus turbinate with a
broad, flat or recurved border surrounding the base of pistil, inmer edge of
which calyx, corolla, stamens inscried showing peripynous appearunce. Sepals
2, oblong, decidvous, ¢onnate, forming a hood or calyptra like eap which i
pushed off by the expanding petals. Petals 4, free, whitish or yellow. Stamens
many, inserted at the base of petals; anthers long; filaments shorter than
anthers, dilated base.  Owvary linear, ribbed; styles very shart; stigmae 4-8
filiform, unequal, Capsules linear, with a narrowed base, dehiscing by 2
valves from base to apex, nibbed. Seeds numerous, plobose, reticulate.

Distrib.: The genus Eschschoelizla consisting of about 10 species, dis
tributed mostly in NortH AMERICA (Map 4), is represented by only ope-
species m the Indisn region.

Map 4. Geographical disiribution of the genus Escfrschodt i
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Eschscholtzia catifornica Chamisso in Nees, [Horae Phys. Berol. 74, t. 15
1820, Sweet, Brit. Fl Gard, 3. t. 265 1827-1829; 1»C., Prodr. 3:
344, 1828, Spach, Hist, veg. T 48, v, 140 1839; Haook., et Arn. in Bot
Beech. voy. 134, 184]; Benth. Pl. Hactw. 294, 15848; Hrewar et Wats,
Bot. Calif, 1: 22. 1880; Bot. Reg. 14; t. 1168, 1852; Ciray in Proc. Armer.
Acad. 22, 2:271. 1887 Curten 1a Proe. Caiif, Acad. Sci. 1: 245, 1889,
Greeae, Flo Francise, 284, 1892; Man. hot. 8. Francisc, 11, 1894; Gray,
Synapt. Fl, Nerth Amer. 1. 1@ 90, 1895; Fedde, i Engler, Pllanzenc, 4.
i04: 154, 1909, Fedde in Engier & Pranil, Nat Planzenfam. i, 2,
17b: B1. 1936, Jepson, Man. FL Pl California 402, 1951; Mowat in
Tutin e &l Fl. Europ. 1: 251, 1964; Bailey Cyclop. Hort |: 1145
Fon7; daldl et Qaiser in Nawr et All, FlL. W. Pak. 61: 26 i974: Debnath
ei MNayar, Fase. Fl. Ind. 17: B. 1934 Flg. 4

Perennial, erect to diffuse herbs. Stems 3-30 ¢m tall, quadrangular,
scapose or leafy, dichotomously branched, zlabrous or ncarly so. Leaves
10-3¢ em long, aliernate, radical or cauline, ternately dissected ioto very
narrow, lingar scgments, segments cg. 1 mm broad, acute or subobtuse. Petioles
3-20 cm long, becomimg shorter in the upper leaves. Flower buds ovate,
20-25x1.0-1.5 ¢cm. Pedicels 6-20 cm long. Flowers solitary, axillacy
or termink], 4-& ¢m in diameter, showy. BSepals 2, vnited into a calyptra,
decidnous, leaving 2 rims at the base of the ovary, conical, eg. 2 cm loog-
outer spreading rim of the receptacle, 3-4 mm broad with parailel siriations,
inner rim erect, short.  Petals 4, 1.3-0.0:¢1.0-4.0 cm, yellow, broadly obaovate,
shortly clawed. Stemens many; anthers 4-5 mm long, lineardancealzie,

basifixed. ditheceous: filaments nhn'rt 35 mm lone  Ovary og 5-10 mm

St LS Sty L= ) L L= & v ShLEs Ll b il ) =

long; styles short; stigmas 4, filiforn, unequal, 3-4 mm long, Capsules
7-1G em long & 3-4 mm broad, longitudinally prominently ribbed, glabrous,
dehiscing by 2 wvalves, straight. Sccds 2 mm in diameter, black, globose,
teiculate.

Type: WUSA, 1820, Chamisso (B,P.W), USA, Douglas (K)
Fls.: February—Iune, Fris.: May—August.

Disirib.: A native of Norre Astiica (California, Orcegon), Culti-
vated widely Europe, Asia as an ornamentsl plant. 1o India cultivated in
gardens as an ornamental plant, often runs wild.

GLAUCTIOM
[Tourn. Iost. 254, t, 130, 17i0] Miller, Gard. Diet, abr, ed. 4.
Fam. d. plant. 2: 432. 1763; Juss. Gen. 236, 1789; DL, Prodr. I 122, i
Fndl. & Fenzl, Gen. Pl 2: 836. 1837; Benth. & Hook. f., Gen. PI. 1:53, IEEE,
Boiss., FI. Or. 1+ 119. 1847; Q. Ktze. in Act. hort, Petrop. H): 147, 188Y;
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Filg, 4, Habit oI Ercfseholizia califormica Cham.

29
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K. Prantl u. J. Kundig in Engl. U. Pranti, Pftzfam. 3. 2: 141. 1889; Fedde, in
Engler, Pflanzenr, 4, 104: 221, 1909; Fedde in Engler & Prantl, Nat. Pflanzen-
fam. ed. 2, 17b: 92. 1936; Popov in Komaroy, Fl. U.S.S.R. 7: 585. 1937,
Bailey, St. Cycl. Hort. 2: 1346. 1950; Clapham, Tutin and Warburg, FL
Brit. Is. ed. 2: 123. 1962; Cullen in Rechinger f., Fl. Iran. 34: 2. 1966;
Tafri et Qaiser in Nasir et Ali, Fl. W. Pak. 61: 2. 1974,

Annual, biennial or rarely pereanial, sparsely hairy herbs. Latex yellow.
Stems branched, large. Leaves alternate, pinnatifid or pinnatisect, glabrous
or slightly villous, segments [obed or dentate. Flowers solitary, axillary or
terminal, farge, showy. Pedicels erect, rarely recurbed in fruits. Sepajs 2,
caducous. Petals 4, yellow, orange or red, somtimes with oblonpy spots at
base, orbicular-obovate. Stamens numerous, yellow; filaments fifiform;
anthers oblong or linear, extrorse. Ovary linear-oblong, bi-loculed, glabrous
or covered with appressed spine-like setae; styles incospicuous; stigmas large,
conical, broader than high, with two laterally divergent horizontal or recurved
horns. Fruits siliqua-like capsules, up to 25 cm long, usually cylindrical~
ligear, 2-loculed, dehiscing by 2-valves. Seeds numerous, large, reticulate-
pitted, slightly curved, ovate-reniform, without aril, embeded in spongy
septum, produced from the fusion of two opposite placentas.

Distrib.: ca. 25 specics distributed in Mediterrancan and central Asian
regions (Map 3), is represented by 2 species tn Indian region: PaxisTan.
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Map 3. Geographical distribution of the genus Glarciun
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Eepl,: The genns occurs in the stony woodless, pypsiferpus clayey and
slopy sleopes, loose or clayey bluffs, pabbly riverbeds, fields, stony localities,
:n the lower and middle mountain belt and in the sermidesert zone.

KEY T0 THE SPECIES

la. Siligues very torulese, dehiscing ltom base
to apex. Seeds oblong cylindrical G, elegans |

1b. Siliques slightly torulose, dehiscing from apex

10 base.  Secds remiform G. fimbrilligerum 2
1. Glaucium elepnns Fisch. et Mey. in Ind. Sem. Hort. Petrop. 1: 29, 1835;

Boiss., FL. Or. 1; 1208 1867; Tranty. in Act. hort, Petrop. 10. 1 98, 1287:
Fedde, in Engler, Planzenc. 4. 104: 230, 1909 Fedde in Engler & Prantl,
Nat. Pflanzenfam. ed. 2, i7h: 96. 1936; Popov in Komarov, Fl. US.5.R.
T: 594, 1937; Kitamura, Fl. Afghan. 133. 1960; Cullen in Rechinger £,
Fl. Iran. 34: 4, Fig. 1, B-D. 1966, Jafri et Qaiser in Nasir et Ali, FL. W.
Pak. 61: 2. 1974, . pumiifusn Boiss., Ann. S¢. Nat. Ser. 2, 16: 374. 1831,
. squomigerim Bunge in Lehm., Mem. Sav. Etrang Acad. Petersb. 7:
192, 1847 nor Kar. & Kir. in Bull. Soc. Nat. Mosc. 15: 141, 1842, G,
tenue Regel ot Schmalh. in Regel, Deser. Pl Nov. Fedtachenk. 2. 1882,
Fig §

s

Annual, glsucous herbs. Siems slender, dichotomously  branched,
glabrous to sparsely pilose, basal part covered with persistent leaf sheaths,
530 em tall. Radical leaves io small rosette, 3-12x1-3 cm, lyrately
pinnatilebate or pinnatisect, segments oblong or irreguiarly ovate-triangular,
apex acute or slightly acuminate, margin angular crenate or incised, petioled;
upper leaves 1.2-4.0x1.0-35 cm, with pmplexicaul base, cordate-rounded,
sinpate-dentate, with teeth fermipated inte 2 short awns, sessile, Potigles
1-6 cm long, glabrous-slightly pilose, Bracis foliuceous, 4-10x<3-9 mm,
Flower buds 7-20x2-6 mm narrowly oblong to oblong, gcute, glabrous or
with short aculeate papillac. Pedicels short, ca. 2 cm long, increasing up to
6 cm in Mruiting condition.  Sepals 6- 18 mm long, obtrulate-oblong, glabrons
or sparsely pllose outside. Petals 12-15:12-14 mm, orange, with brownish
black spots at base, suborbicular-obovate, maigin wavy. Stamens muiii-
seriate, 10-12 mm long; filaments obscurely winged or dilated thronghout
its length: anthers 1.3-2.0 mm long, oblong. Ovary lincar-oblong, 10-12
mm long; styles inconspicuous; stigmas dome shaped with horirontal horas.
Siligues vp to 13 em long, ra. 2 mm hroad, erect, thin, ¢ften arceate or irre-
pularly contorted, torulose, dehiscing from base to apex, covered with smooth
conical spine-like papiline. Seeds oblong cylindrical, 10-12 mm diamelter.
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Fig. 5. Habut of Ulaceiaer elegans Fisch. el My,
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Type: ™orth lran (LE)
Fls.;  April —May. Free.r Mav—IJuly.

Disirif.:  PAKISTAN; AFGHANISTAN. LIRAN; LJSSR.

2,  Glaocium fimbrilligerum {Traugtv.) Boiss., FI. Or, 1: 120, 1867; Fedde, in
Engler, PAanzenc. 4. 104: 228, 1909; Fedde in Engler & Prantl, Nat. Pilan-
zenfam. ed. 2, 17b: 96. 19356; Popov in Komarov, FI. USSR, 7: 593
1937; Kitamura, Fl. &fghan. 135, 1960; Cullen in Rechinger 1., Fl. Iran.
34 5. (966; Jazfr et Qaiser in Nawsir ot Ali, Fl. W. Pak. 61: 3. 1974, &
fuienrmt var. fimbriltigera Trautyv. in Bull. Soc. Nat. Mosc, 33, 2: 92, 1360,
. persicisn Bupnge in Lehm., Mem. Sav. Etrang Acud. Petersh. 7: 192,
1847 non DC. Syst. Nat. 97, 1821, Fip. &

Annual, bicnuial or perennial herbs.  Stems robust, branched, slightly
pilose, basal part covered with persistent leaf sheaths, 30-60 cm tail. Leaves
glabrous or slightly villous: radical leaves in rosette, 3-10. -3 om, lyrately
pinhatisect, sepments trighguiar to ovate, irregularly broad-angular. acnte or
slightly acuminare, petioled; upper lesves L5-5.0-10-45 cm, with am-
plexicaul base, subcordate-cordate, lobed, lobes acute-acuminaie, with tezth
tensminated into a long bristles, sessile. Petieles 1.5-3.0 om long, slightly
pilose.  Bracts foliaceous, 3-8:x2-6 mm. Flower buds 15-20:4-5 mm,
obleng or ovate-cblonp, acute, glabrous or sparsely pilose. Pedicels 2-10 cm
long, mereasing up to 20 cm in fruiting condition. Sepals 153-20 .45 mm,
oblong, acuie, glabrous or sparsely pilose ouiside. Petals ca. 2 ¢m long,
1.5-2.0 ¢cm broad, yellow, obovate, margin wavy., Stimeos mudtiseriate;
filaments 4-8 mm long, natrow ends, middle dilated; anthers 0.5-1.0 mm
fong, oblong, basifixed. Owary linear, 1.5%2.0 cm long, coversd with ap-
pressed spine-like setae; styles inconspicucus; stigmas dome-shaped with
harizontal horns.  Siliques up to 18 cm Jong, 1.0-2.5 mm broad, erect, often
slightly arcuate, rarely slightly torulose, debiscing from apex to base, covered

with sparsely appressed spine-like setae. Seeds remiform.

Type: USSR, 1842, Lefmann 52 {P), Afghanistan, Griffith 142
(GOET); Grifith 938 (G-BOIS):; USSR, Selman sn, (G-BOIS).

Fli. 2 April---Tuly. friv. s May-—September,

Dvirib - PamizTan: ArGHanisTAN TURKISTAN] TRan; USSR,
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Fie 6. Habyl of Glaneiurn fabvidigerie i Traute} Boss,
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Note:  Two yvarieves & ffmbrilligernny var. fypicum and & fimbrilligeran
var. fejocorman have been recognised by Popoy (1937) on the busis of the
presence or absence of bristles on siliques.  The variety fetocarpum diffiors
from var. tyvpicum by plabroos siligues.

MECOQNOPSTS
L W Flai:4 B3 ,au.- + e A nmaaTEmie A 11 Ay Ieal- F o8 Tlhawes sie Ll F 'l
"jE.. Fliasl, [ sy L0L, £ |_\1_5E|I|.|.'¢,.|l|.'o,. b L5 I LUL"‘!, LELFLFC, L. L L LLWJIRL-. LIJ LERFLIBR . L 1 E1
Brit. Ind. I: L18. 1872; Peain in lourn, Asial, Soc. Beng. 63, 2 81, 1894 ibid

64, 2: 309, 1893, in Roy, Byl Gard. Caleutta, 9. 1: 2, 1904 ; Ann. 8ot, 20: 323,
1906 et 1o Kew Ball. 19157 1259, 1915; Fedde, w1 Eapler, Planzenr. 4. 104:
247, 1909 et in Cngier & Prant!. Nat PManzenfam.. ed. 2. 1Th: 98, 1934;
G. Tayl. Ace. genus Meconopsis 1-130 1934: Debnath ¢ Novar, Fase. FL
Ind. 17: 9. 1YH3,

Tvpe:  Meconopsis cambrica (Linn)y Vig., Hist. Pavot, et Arpemone,
a8, fig. 3. 1814

Ereci. parennial, manocarpic of pabvcarpic herbs, stout often woody
base., Stems scupose or leafy, wsually simple, often branched. Leaves
radicul or cauling, entire o 2-pinnaifid-pinnaiipariite, racely palmatifd,
Flowers solituey, terminul on scapose stems or on pedicels arising all along
the central Aowering axis, forming lealy racemes or in axifiary cymules form-
ing a leafy panicled inflorcscence.  Sepals 2, caducous.  Petals 4. more often
5% {-10%. wartously coloured, showy. Stamens many: filaments fliform,
lipear, mostly coloured iike petals, Owary sessile. ellipsoid-oblony or ovoid
ot cbovoid or subglobese, usuably with a dishinct style, stigmas of 2-12,
free or confluent, more or less decurrent lobes, forming clavate or subglobase
or capitate structure, with the lobes oppositi to the placental ridges.  Capsules
ellipsoid oblong or ovoid-oblong or obovoid. Usually dehiscing by inter-
placental valves at apex only or rarely to the base.  Seeds maay, subreniform
or ellipsoid-oblong, smoeth or rugose, often papillose,

Generic Syponymy of Meconopsis

Cuathcartia Hook. £, in Bot. Mag. (. 4596, i831: Hook. f & Thoms. in
flook, {.. Fl. Brit. Ind. [: 114, IB7Z

Geaeric Relationships

It ts very difhcalt to set apart Meconopsis from other sepeta of the family
Pipaveracese by a single charscter.  Thoush the combination of characters
tather than any single ane it is possible to distingbish the genus Meconopsis.
Bo the relutionships of Meconopsis with allied penera are very close,



26 BOTANICAL SURVEY OF INDIA

The genus Meconepsis appears to be most closely related to Papaver,
Argemane and Stylomecon.

Ceriain species of Meconopsis and species of Argemone show close affinity.
For example, there is similarity in the mode of dehiscence of the capsules and

the presence of united styles.

Though the genus Argemone is closely related to Meconapsis, but there
are some characteristic differences, In Argemone the sepals are surmounted
by a horn-like appendage, while the sepals of Mecanopsis do not have the horn-
like appendage. Besides, the flowers of Argemene arc generally trimerous
whereas those of Meconopsis are commonly dimsarous.

The iype species of the genus Meconopsis is originally named as Papaver
cambricion.  Until 1814 both the genera were considered congeneric. In
1814 Viguier proposed his new genus Meconopsis which was differentiated
by him from typicul Papaver by ihe presence of & short style and the complete
absence of sessile stigmatic disc surmounting the ovary. [t is seen that there
are some species of Meconopsis where the stigma is sessile and the arrange-
ment of the stigmatic rays shows the same condition as that of the section
Milantha of the genus Papaver. Some species of Meconopsis show the astylar
forms, but in the astylar forms the stigmatic rays have prominently decurrent
over fluted stigmatic columns. These types of stigmatic rays are absent in

F o rrabir e

4 BEVET .

The relationship of Styfomecon with Meconopsis appears so close that the
monotypic genus Stylomecon have been referred previously to the series or
section 4dnomalae of the genus Meconopsis by many authors. The flattening
character of the ovary at the apex in the genus Stplomecon shows to be very
close to the condition of the subgenus Discogyne of Meconopsis, On the
basis of anaupal habit, bicoloured flowers and general facies, Taylor (1934)
separated Stylomccon from Meconapsis and recognised it as a new genus.

Geograpbical Range of Meconopsis

The species of Meconopsis are distributed in south-central Asia {except
M. cambrica of western Europe) from the southern boundary, extending from
Chitral and Kashmir afong the Himalaya and intervening ranges {0 northern
Yunnan, southern Tibet and the province of Szechuan to southern Kansu,
central Shens: and western Hupeh (Map 6). Indian species are almost all of

e [ g -1 nnn'ﬂﬂﬂ-(" Y il’\u ‘LI minlawn Trraa rﬂnﬂlﬂt\ n'P i"-nﬁ oamne 1L P TEy ey e
l.ju.,lu I LlrlJinicid iir Lviin 111|un|a_1ra 1y opicbidea UL Ll phiiuos /M., famoriiag

which is the extra-Asiatic representative forms a peculiar geographical outlier
confined to western Furope, extending from western England, Wales and

freland to northern Spain.
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The penus is restricted to montane habitats mostly belween elevattons
of 2135 10 5195 m {Fig. 7). M. cambrica have been collected at lower eleva-
tions (below 608 m) and M. horridiia has been pathered above 5500 m to
highest Hmit of phanerogamic vegetation. The occurrence of this species
at an elevation above 5500 m in the Himalaya indicates 115 wide tolerance of
altilude and climatic conditions.

The majority of the Indiun region specick of Meconopsiz are locabized

i armoramhieal ﬂmrr!hnﬂnﬂ hotahla enﬂmnc i‘n'nr-n-ﬁirnhnﬂ-. af thal lowe: a-
s &hual“r}'-’u*“ LSS ECAN RSy i L b L " hd ik LV bW IJF 4 bd Bl M RAEE

lized species occur in only three disjunct arsas within the range; from centrat
MNepal, south-castern or south-central Tibet to Bhutan, from south-gasterp
Tiber, north-castern Yunnan und novihern upper Burma, from north-western
Frontier Provinee to Kumaon {Fip, 8),
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“ap & Geographical distribution of the genus Menonopsis

Meconopsis bkorridula, M. paniculara, M. napaulensiy and M. fyrara are
the only species with comparatively widespread vanges. M. forridufa the
most widely dispersed of all, is found froor weslern Kanse 1o north-wesiern
Yonnan, thteuzh vpper Burma and :lfln_n__u the H1T‘!‘I.’JIIJ\I:I 1o central Menal
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M. panicnara oecurs 2long the Himalaya l‘mm eastern Mepal 1o north-western
Assam. M. ngpaufensis 18 fuu!ld fmm ccntra] Ncpal lﬂ “cﬁtern Szechuan
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The 1wo epdemic species are Mecongpsis robusta and M. Jatifolia con-
fined 1o Ketmazon and northern Kashmir respectively, The species Meconopsty
dhiwofii, M. gracilipes, M. longipetiolata, M. regig are confined o Nepal.
Meconopsis neglecty 15 known only from Chitral State.  Poor seed dispersat
may he a causative facior 1n the localized distribution of spectes.
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Although man: species are gevgraphicul overlipping 1n vasious degrees,
even in thuse areas of overlap species may bz seen in iselauon due to po-
praphic featyres, altitudinai hubituts and other environmuntal stresses. In
cenlral Mepal, southesastern and south-central Tibet o Bhutun Mecoraprs
vitfosa extends from 2745-4270m, M. swpflicifolie  from  3030-5000 i,
M. bella Trom 3965-4380 m, M. discigerg from 33554880 m atnd AL anperda
only from 39854270 m.

ELEVATIONAL RAMNGES OF MECAMIFSIS WIS, I anOla
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Fig. 7. Elevational rangas of the genus Mecowomis Vig. io Taddea

Ecology

In Indian fegion the genvs ooeuts n the alpine woods and scrub. meadows

and scree slopes of the Himalaya from 2135 o 5795 m altitude.
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Fig, £ Seographial disteibution of the species of 1the goous Afecomepsis Vig.

COMPARATIVE MORPHOLOGY

Figs- 9"'12

Hahit asd Branmching

Species of Meconopsis are menocarpic or polycarpic herbs or both mono-
carpic and polycarpic rAture seen in the samg species.  As rugards habit, the
species of Meconapsis have slender nom-scapose, sparingly branched, lealy
stems.  Majority of the species of Indian region are monocarpic herbs,  Some
spocies [ M. simplicifelie, M. betonicifolia) wre bath monocarpic und poly-

carpic.

The most of the spectes have stems with more or less dense rufous spread-
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stem is very short and buse of stom is coverad winh persisient leaf-bases ysuully
intetspetsed with prickles. The Aowering stem 13 usually accompanied by
scapes ariving from the axils of the basal ieaves. When central Rowering

tem is absent then flowers are borne on basal seapes

wnly

Fig. 9.

Dhagramnmatic represeniation of e Lughest dispersion valuc of diffeient characters
of the species Meconopsiy betonivifolia | Y, M. grondis {(—0—0—0—0—h
M. simplicifatic (——.—-——) OA—Stigma lobed, OR—Length of pedicel,
OC—Length of peticle, OD-=Breaith of peral, OF—Langth of stam, OF—Length
of petal, OG—Lengih of style, OH—Length-breadth ratia of iumna
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vigidly erect (M. betenieifolia, M. grandis) it may be glabrous or covered
with scattered spreading rufous hairs or more or less densely bristles. At the
base Il 1y denscly covered with porsisieni leal bases inlerspersed with rufooy
bacbellate hairs, When the stemr is short and thick (M. simplicifolia). it 18
concealed by the dense rosctte of basal {eaves and membranous in the lower
parl, densely covered by rufous bristice.  The stem of M. {vrafa is very weak,
glabrous or spatsely hairy, Length of the stemns of the species vary from 3 to
20 em. In M. rapaulensiv the branched fowering stem reaches 20 cm height.

N

Fig, I, Dragrammatic representation of the highest dispersion valye of different chacacters
of the gpeciss Meconopsis acleata (——.— ), M. farifolia (. .—— ) M. siavorg
{i— o0- x—n ). OA.-Length of pedies), OB—Langth-breadch ratin of capaule,
OC—Tength of peticle, OD--Lengih of styie, OE—- Length-breadih ralio of lamina,
OF—mrpember of capsuie velves, OG- Length-bregdth rario of petocis, OH —Length
of root
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The species M, befla 15 a distinctive member of the genus with its dwarf-
tufted habit. 1t may be pointed out that the species M. horriduia growing at
lower elevations are usually taller and those that arc growing at higher eleva-
tions usually tend to become dwarfer, and generally assume caespitose habil.
The species M. grandis of Nepal does not appear to be so robust as in Sikkim.

The majority of the Indian species are monocarpic, except few are poly-
carpic. In the members of the monocarpic species the tap root may be nar-
rowly dauciform, stout, ¢longated or short and napiform, attaining maximum
one foot in length. In the polycarpic members the tap root may be short and
stout, covered with persistent leaf bases and rufous bristles or narrowly dauci-
form or sometimes the root system is fibrons.

The production of bulbils in the axils of the stem leaves of the two species
M. iyrata and M. chelidanifolia represent an unique feature which appears
to be quite exceptional in the family Papaveraceae and perbaps among
Ranales (Taylor, [934).

Leaves

There is a wealth of striking differential foliage features within the genus
Meconopsis. Some species have crowns that persist, others have crowns that
die down during winter, some are donse rosette, others tufted but apparently

soon withering.

Leaves of Meconopsis usually are entire or subentire, less often lobed or
dissected, glabrous or beset with simpie or barbeliate hairs or setae or prickles.

The species M. paniculata, M. robusta, M. napaulensis are distinct from
others by having persistent crowns, The plants have usually branching stems
central to a crown leaves which does not die away during the winter. Whereas
the species M. simuata, M. horridula, M. aculeata & M. latifolia lose their

crown during the winter months.

M. paniculuta, M. rebusta, M. napawlensis have deeply lobed leaves.
Leaves are very variable in shape, pinnatisect towards the base and pinnatifid
towards the apex and the base of the leaves is cuneate 10 auriculaie,

The pubescence of the leaves is characteristic in the following specices.
fn M. robusta the leaves have sparse or dense hairs which ultimately break off,
leaving short hispid bases. In M. paniculata the leaves have long barbellate

and much branched hairs which clothe the surface of the leaves so as to give
the appearance of fine substellate down. In M. napauwlensis, in both the
surfaces of ihe leaves have long weak brisiles which are sparsely or densely

covered.



The species M. sinuara, M. aculeata, M. {arifolia, AL horridida lose their
crown leaves during the winter months and have obovate-oblanceclute with
decply or treegularly lobes ¢ M. sfovara), oblopng to ovale ar broadly Jlanceolate,
usually cuncate but eccasionally obluse or rounded at the base with crenuions
at the margin 2nd coarscly sereate (M. ferifoffa), irregularly pionalifid or
pinpalisect (A aewledio) leaves.

c
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Fig. 11. Diagrammatic representation of rhe bighest dispersion value of differend characters
of 1he species Meronopsis beffa | ). M. hrore {———). OA—Length of
stvle, OB—Length of lamina, OC—Lenmbh of stem, O —Number of stign
lobkes, OF—Length of root, OF—Length of meral, OG0 —TLength-breadth raiio of
copsule, OH---Length of petinle
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Very dense rosetic leaves are present jo M. dfveigerg and M. superbo
In M. superbs leaves are at firsr densely seniceous and olumatety many of the
lonper hairs hreaking off, leaving barbellate bascs.

in M. fpraza the leaves get withered and fow in number while in M. villosa
the lcaves are tefred.

In M. lyrate the leaves are glabrous or sparsely hairy on hoth surfaces
and the shape of the leaves arc varied e.g, ovate, oblong-avate, spathulate or
oblanceolate, and the base of the Jleaves are either cordate or obtuse ar rounded.
In M. viffosa the base of the leaves are cordate and Iength and breadih of the

lesyes are same,

In M. bella the Yeaves arc nuraerons and crowded or with o faw bristles.

Calyx aml Corolla

The sepals of AMecomopsic extending leom the torus, ate free. Nutber
of sepals are normilly 2, occasionally 3 1o 4 particalarly in rerminal
Hower.  Sepal lenpth iz measpred from ihe toros upward. Sepals of Mero-
nopsis are caducous, ovalc-oblong, orbicular, obtuse-rounded at the apex.
Sepals of the most of the specles are bristly except M. belfg and M. hrata
where occasicnally sepals afc plabroms, Differences in shape, ornentation
and length of the sepals may be useful in the delimitation of species or allied

groupings.

Petals are most commonly 4 {often varyiog from 3-10). The free petals
are convolured in bud. Epon expansion, petals are oriented in a horizontal,
spreading whorl with concave nature of the inper side of the petal sutfaces.
Except for colouration, petal characters arc of minimal taxonomic value.
They are basicaity plabrous and obovate to subarbicular with apices ranging
from obtuse to rounded. In many species the petals are minutely notched or
denticulate at the apex. Colouration ranges from white through yellow,
pink, purple, blue, pale rose, dark crimson and ed.

Colour differences are present in M. napaulensis, M. simplicifelia, M,
betonicifolia, M. {yrata, M. herridula, M. acuieata, M. discigera. In some
species petal colour appears to be constant, but it is rarely preserved in herba-
-Tillmn Epecimens.

Azndraccium

The stamgns are numerous. Ja M. Iyrare the number of stamens varies
from 12-36. Fedde (1909) counted the number of the stamens in M. et
nicifolia where it s 64 in number.  The antbers are smootb, natrowly oblong,



Meconapsis horridyla Hook. §. & Thoms.
Locality ; Gochung, Morth Sikkim
Conrfesy @ M. Sanjappa

Meconepsis uenleats Royle
Locality : Kashmir




Merconopsis simplicifolic (D. Don) Walp.
(Flowers in younger stage)

Locality : Thangu, Sikkim

Cowrtesy ; M. Sanjappa

Meconopsis simplicifalia (D. Don) Walp.
(Flowers in older stage)

Locality : Gochung, Morth Sikkim
Courtesy © M. Sanjappa
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hasifixed. The filaments range from narcowly lincar 1o fiiform. Length of
the filaments varies from 0.5-1.5 cm.  The anthers are almost always with
vellow colour, but in some species (A, Aorridula, M. vitlesa) the yellow anthers
turn to dark browa to dark black colour according fo age.

Fig. 12. Diaprammatic rcpreseniation of highest dispersion wvalue of differeht characters
of (he species Adecomipis papanlensie | N, M. palowfary (—we———, M.
superhg (—o—0—p—), OA—Lenpth of stem, OB—Length of pedice], OC—Tength
of lamioa, OD—Number of skigma lobes, DE—Lenglh of petiok, OF—Liength
of petal, OO—length of siyle, OH - PBreadih of lamina
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Gyopecium ard Capsule

The supetior, subglobose or ovoid or obovold (o narrowly subeylindric
ovary is attached to the receptacle. The body is glabrous to tomentose, but
in some species (M. ferara and M. viflesa) the body is always glabrous. It

s nmtloculer with I‘III’IFIII‘II mlaeentaiion.  Many oviles on oarictal ok

bt L 4 F LL gl Fmadii l.llqiﬂf]j_l,uﬂ
are projecting to ihe ovary.

The slender, distinet {often wvery shoet), occasiomully obsolete, rarely
with an expanded base style arises from the sumnut of the ovary aod teominates
in a free. capitate or subclavate stigma which Is radiating and Forming
a globular mass over the ovary,

The stigmatic rays in some of the Rowers are compietely separated as in
the case of M. discigerg.  But in most of the species the stigma is capitate or
clavate with decurrent suboontiguous rays,

In the species of Mecanppsis the capsule has no disc and the apex ends in
i persistent style, crowned by the clavate or subcapitate slightly lobed stigma.
But M. discigers is characterised by the presence of 2 disc surmounting the
ovary. Apari From the distinet sivle and more or less frep -l:+|nn'=u:r|n by e

-r--n.-.-. & raia e e i 222 a2 LN Rl f W LWFRFhr

the structure is like the typical conditton of Papaver where the ovary is always
provided with a disc. Capsules of the species of Meconopsis dehisce by inter-
placental valves usually for g short distance from the apex or rarely almost to

the basce [ M. viflusa).
Seads

Size und shape of the seeds are generally uniform to the penuns. The
seeds are many, ovoid or morc or less reniform or falcate-oblong or ellipsoid-
oblong, smooth or obscurely or prominently longitudinal pitted, sometimes
densely papitlose, 0.8-3.0 mm long.

KLY 10 THLE SPECIES

Ia. Style base expanded (nio broad plabrous disc

surmounting the ovary M. diseigera 5
Ib. Style when present, of untform  thickness

throughout or swollen, hut acver sxpanded

into a dii.r::

24, Polyearpie. Puoluls yellow M. villora 22
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Polyearpic (but then petals never yellow) or
monocarpic.  Petals yellow, blue, parple, red
ar rarcly white:

Indumentum of soft haivs, if present:
Huirs il preseut nuoe barbellaie:

Plants scapose. Lewves 2 pinnacifid-pinnaci-
partite. Capsules obovoid or pear shaped

Plants with lealy or suhscaposc stems. Leaves
entirg to Ivrato-pinnatifid. Capsules oblong or
oblong-obavold:

Leaves oblanceolate to clliptic with & narrow
decurrent base. Flowers borne on long, usueally
alrnost basal pedicels

Lesves ovate, oblong-ovate, spathulate or
oblanceolate with a testate or subcordate
rounded base.  Flawers borng singly in the
axils aof the upper cavline !eaves, rarely on 3
basal scapes

Hairs barbellate:

Indumentum of long hairs mixed with short
much branched hairg:

Basal leaves deeply lobed
Plants with setpse-villous hairs

Plants villous with. or withowt densely substel-
late or stellawe hairs:

Length of the petioles coe thicd of the hasal
leaves: leaves with substetlate pubescence

Lezngth of the peticles half of the basal leaves;
leaves withoul subsicitate pubcscence

47

M. belfn 2

M. primuling 15

A Iprata 11

M. rupaiionsis 12

M. pamieniom 14

A, fongipetiolara 10
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15,

ROTAMICAL SITEVEY OF INDIA

Basal leaves not decply lobed:
Capsules ellipsoid-oblong:

Flowers borne singly on  axillary pediccla.
Peialzs white

Flowers, cxeept the wpperinost gnés, borne on
several  flowered  axillary  oymules.  Petals
vellow

Capsules narrowly clavate
Indumentun of only Jong hairs:

f.eaves mperfectly 1-2 piopatifid-pinnati-
partile:

Flowers borne singly on axillary pedicels
Flawers borne an I-3 Rowered eymulas:
Flanis denseiy bristly

Plants sparsely bristly and ultimately glabres-
cent

Leaves eptire to sinuale-dentale:

Flowers on lealless seapes from hase
Flowers on leafy stoms,;

Basal Teaves truncate of cordate at base
Basal leaves wodge-shaped at base
Indumentivm of prickly hristles:

Stems seapose of leufy only a hase:

Leives deeply pinnatifid

M. superbg 20

M. regia 16

M. tayiorii 21

M, robustg 17

A, ditwofif 4

M. pracifipes &

M. simplicifofia 12

M. beronicifolia 3

M. prandis 7

M. meglecra 13
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19, Leaves entire to sinuate-lobed M. horridnia &
18h. Siems leafy:

20 Leaves imperfectly 1-2 pinnatipartite M. ardeata |
20b, Leaxzves entire to sinuate-lobed:

2la. Lamina oblong to ovate or broadly lunceo-
fate. Upper Aowers ehracteate, many Sowered.
Capsules 1013 cm long {excl. beak) M. latifelia 9

21b. Lamina nammowly oblanceolate. Upper flowers
(like the lower ones) bracteate, d-8 Aowered.
Capsules -— 4.5 cm lopg (excl. beak) M. sinuata 1%

1. Meconopsis aculeats FRoyle, Hlustr. Bot. Himal, &7, tab. 13, Mar
1834 Walp., Reperl. Bot Syst. 1: 110. 1842; Hook. f. & Thoms.. FL
Ind. 1: 253, 1855; in Hook, £, FL. Brit. Tngd. 1: 118, 1872: Prain in
Joutn. Asiat, Soc. Beng. 64, 2. 314, 1896; in Aan. Bor. 20: 37, 1906,
Fedde, in Engler, Pllanzenr. 4, 104: 255, fig. 35 N. 1909, G, Tayl., Acc.
genus Meconopsis 100 1934 Chittenden, Dict. Gard. 3: 1270, 1956.
Evans, Journ. Roy. Hort. Soc. 84: 505. 1959; Jafri et Qziser in Nasir et
Ali, Fl. W. Pak. 61: 24, 1974; Debnath et Navar, Fasg, FL Ind, 17: 12,
Fig. 2. 1934, M. gowleara var. sanag Prain in Bull. Misc, Inf. Kew

19]15: 144, 1915 M. acufeata formi normalis Prain in Bull, Misc. Inf.

Kew 1915: 144, 1915, M. acufeata forma aoutifeba Prain in Bull. Misc.

Inf. Kew 1915: 144, 1915; M. dikramii Aswal, Ind. Journ. For. 8(1):

84-85. 1983 svn. nov. Fig, 13

Monocarpic, prickly herbs. Tap roots ca. 12 cm long, parrewly elongated
or fusiform, rarely divided inte rootlets. Stems rg. 60 cm long, simplo or
rarely branched in the lower part, leafy, clothed with bristly persisteat leaf-
sheaths, covered with patent, yellowish or shiny golden colour, 2-7 mm long
bristles.  Buasal cavline leaves om 2.3-10.0 (-15) em long peticles, up to 30 cm
long (incl. petiole). higher leaves sessile, smatler, all leaves oblong in outline,
pinmatipartite, tarely 2-pinnatipartiie, segments oblong or obovate ot ovate-
triangulir, ohtuse or roonded at apex, a few acute, bristly on both sides of 1he
laming and in the perioles, a few number of smaller size leaves, attaining up
to 2 ¢m long, present on the base of the pedicels. Petiales expanded at the
base. Flowers horne singly on long, slender, spiny axillary and 1ermipal
pedicels.  Pedicsls 1-15 om long.  Sepals 1-2 cm long, broadly oblong-ori-
cular, bristly,  Petals usually 4, rargly 6. blue, purphsh blue or red. obovale-
subgrhicular, sntire to depticulate, up to 3.5 em leng and 3.5 cm broad.
Stamens numerous: fillaments 0.5-1.6 em long. filiform; anthers golden-
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Fig. 13. Habit of Meconopsis aculeata Royle
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vellow, 1.0-1.5 mm long, basifixed. Owary subglobose or ellipsoid, dJdensely
8piny, spines straw in colour at first appressed but ultimately spreading ; styles
distinct, 4-10 mm long, swollen at the base; stigmas capitate or sublgobose.
Capsules 10-15 mm long, ellipsoid oblong or subglobase, bristly, dehiscing
by 4-G valves, | .0-1.5 cm long (excl. siyle}. Seeds subreniform, | mm long.

Tipe: Holotype: Peer Punpal 98 {L1V).

Type note: Royle siated in b origimsl description about the iype
material that ““The Plant is common on the Choor and Kedarkanta, as well
as in Kpnawar, and has also been brought me from Peer Pynjal™,

Fis.: July —August. Fris.: August—October,

Distrib.: Recorded between 24404700 m  altitnde, InDia: Western
Mimalaya, Kashmir, Himachal Pradesh, Punjab, Littar Pradesh; Pakistan.

Nate: The species Meconopsis acufeata 13 very wariable in habit, size,
diszsection of leaf blade (Fig. 14). nature of inforescence and size and colour
of petals.

it is closely related 1o Meconopsis horridula but is easily recognizable
by leafy stems, globose flower buds, pinaatifid-pinnatipartite leaves.
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Fig. 14. Leaf variations in Meconopsis aculeata Royle
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2. Mecopopsis bella Prain in Journ. Asial. 50¢. Bepg. 63, 10 82, T834: gt
64, 2: 321. 1896; in Ann. Rey. Bot. Gard. Calcutia, 9, 1 : 3 tab, 4,
1901; in Ann. Bot. 20: 351. 1906; in Bull. Mixw. Inf. Kew 1915: 163,
1913; Fedde, in Engler, Pflanzenr. 4. 104: 261, fig. 351, 1909; G. Tayl.
Acc. genus Meconopsis 105, 1934; Chiuenden, Dict. Gard, 3: 1480, 1955,
Evans, Journ. Roy. Hort. Soc. 84: 303, 1959; Whitmoere In Hura &
Williams, En. FI. Pl. Nepal, 2. 37. 1979; Dchrath ot Nayar, Fasc. FL
Ind. 17: 14. 1984, Fig. 15

Palycarpic herbs. Tap roots up to {7 cm long. stout, narrow, elengated,
produced above into a short caudex cq. 2.3 em long, clothed with persistent,
dark-brown, membranous leal-sheaths.  Leaves numerous, 1,560 cm
long, all basal, crowded, lamina irrepularly pinnately or bipinnately lobed,
ultimately segments usually 3-fid, glabrous or thinly bristty, segments obovale
or obovate-oblong, obtusc or rounded al apex.  Petioles 2.5-10.0 cmn  long,
slender, glabrous or sparsely bristly, expanded wut the base. Flowers solitaty
On scapose steny, scapes 1-23, glabrous or bristly. Scapes usually bearing
at least a few fine long thread like hairs, panttcularly under the flowers, ercet
and 2.5-10.0 cm long during anthesis, recarved and up (o 20 om long in
fruiting condition. Sepals 2, oblong. obtuse, glabrous or sparsely bristly
=10 mm Tong. Petals 4, rarely 56, 1.5-3.0:2.5 cm, pale blue or purple,
obovate-suborbicular, cntire-denticulate. Sturmens numerous: flaments
filiform, 5-7 mm long, dark-purple; anthers golden-yellow, up to 2 mm long,
Ovary elipsold or obovoid-subglobose, glabrous or sparsely brisily; stvles
stout, 2-5 mm long, swollen at the base, becoming much swollen at 1he basc
in fruft: stigmas capilate, 4-7 lohed. Capsules 1-2 em long (incl. beak),
obaveid or pear-shaped, rarely obovoid-ellipsoid, glabrous or spacsely bristly,
dehiscing by 4-7 valves, Sceds ellipsoid. 1.2-1.4 mm long,

Type: Ixpia: Sikkim, Peykeanpla, Dzongrr, Iuly 1887, Dr. King
.o, {Lectotype CAL, K).

Type note: M. bella was first described by Prain in 1894 from speci-
mens obtained by Dr. King from two localities at aititudes of 12,000 and
14,0KH) feet on the Nepal-Sikkim frontier in 1887, Prain (15894} mentioned
about the type material in his protologue "In Himalgva oricnteli @ Sikkim,
in tracta Jongri apud Pe-kiong circe 12,000 p.s.m., ef Nvegu and fince Nepaliae
orientales, 14,080 p.s.m., kingii mrercenari in mense Jufio florct.”

While siudying the specitnens of M. beffa deposited in Calcutta herbatium
authors found thres specimens of the Dr. King's collections.  One of which
was collected from Nyego Nepal frontier at 14.000 feet altitude on July
1888 and other two specimens from Pevkeangla (Dzongr} on Aueg 1857
and July I8E7.
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Fig. 1% Halwl o Meconapsis befle Praio
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OF these three speaimens July 1887, Peykeangla speeimen by Dr. Kipg
collector the herbatium sheet brars the [ine drawing of the (oral parts of
M. befta drawn by Prain. Then ilustration also nmratches with the vpe des-
criprion and drawing given by Prain (Ann. Roy. Bot, Gard. Calcatta, 9. 1: 1
table 4, I901). Fience the specimen of Dr. King s.n. (CAL) is designated
as the lectotype tor M. bella

Fiv.: July—August. Frts, : Beptember—GOctober.

Distrib.:  Recorded between 39634880 m altitude, INpia: E. Himayala,
Sikkimn; NEPAL; BHUTAN.

3, Meconopsis betonicifolia Franch.. Plant. Oelav. 1: 42, tab, i2. [889; Prain
in Bull. Mrse. Inf, Kew 1913: 143 1915; G. Tayl., Acc. genus Meconapsis
63: 1934; Chittenden, Dict. Gard. 3. 1270-1271. [356; Evans, Joure. Roy.
Hori. Scc. $4: 301-3(22. 19359; Debnath et Nayar, Fase. FL [nd. 17; 14,
Fig. 3. 1884, Cathcartia betonicifofia (Franch)) Przin, in Ann. Bot, 2:
A5, 1906, Meconppsis baileyi Prain in Bnll. Mise, Inf. Kew 1915: 161,
1915, M. baileyi var. pratensis Kingden-Ward, in Gard. Chron.,. Ser. 3,82
506, 1927, A betancifolia vat. baileyi (Prom) TEdwards in Gard. Chron.,
Ser. 3, 83 473, in obs. 1929, nomen nudum|; L H. & E.Z. Bailey, Hortys,
390, 1930, Af. betomicifofic forma bafleyi (Prain) Cotton in Gard.

e Car T 48. 147 1070 AL Aptapisifnliac Fanmea fousoab gl Qeo o
oSl WFLL y  RFL. Jy W BT D et dTh. &R Fuﬂ'lﬁby CFIELd  ILFLLLIQ !F“FIL ErLl-a F Xy L}lﬂ_i_l]_

in Curt. Bot. Mag. 133: syb tab, 9183, 1930 Fig. 16

Monocarpic or polycarpic herbs.  Raot stocks shoti, clothed with dark-
brown, bristly membranons  persistent leaf sheaths. Stems V150 cm
long, simple, rigidly ereci, giubrous or with seariered rufous hairs. Leaves
10-15x5-7Tem, basal leaves petioled, upper one sessile, amplexicaule at
the base, oblong to clongale-cblong, truncate or cordate ar biase, more or
less decurrent on the petiole, subacute or obtuse or rounded ut the
apex, matgin broadly ovate, incisio-crenate, sometimes coarsely, irregularly
serrate, even lobed, rufous scatiered setose along the acive on both surfaces.
Petioles up to 20em long.  Flowers & cm io diameter, tong pedicillate, pro-
duced from the uxiis of the uppermost leaves and occastonaily from the axils
of the lower cauline leaves, semipendulons. Pedicels 25-30 ¢m long. Petals
46, 5x5cm, blug-viclet, purple, broadly owvate, slightly sinuate, rounded
at the ypes, fme veins,  Stamens numerouns, flaments fliform. white; anthess
deep yeliow.  Ovary ellipsoid oblong. glabrous or covered with rofous brisiles:
styles green, not exceeding 1 ¢m long; stigmas green, 4-7 lobed. Capsules
oblopg to oblong-zllipseid, splitting by 4-7 valves. Seeds reniform, with
lengitudinal rows of shallow pits,



53

Aranachal

BOTANICAL SURVEY OF IHDLA

Type: CHINAL Datgvay 21352 (K, ).

Fis. & Fris.: Yaly—Scptember.
Dicrih. ;. Recorded between 3050-3965 m ahitude, Tnbha:
Pradesih; Burma; TIBET; CHINA,

Fig., 16, Habit of Mrcaropsis belonicifolia Frarch.
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Distributios of this taxen in India is known only flom K. C. Sahni's
repotl in 18th General Assembly and §th Technical mesting of International
Union for Conservation of MNature and Natural Resources at N. Delhi, India.
on 24th November to 1st December 1969 that Hari Dung, Sccretary, Wild
Life Preservation Society, Dehra Dun, collected this plant from Kameng,
MNEFA. Arunachal Pradesh.

Nofe: The oocurrence of this plant in India was first reported by K. C.
Sahni in JOth General Assembly and 1ith  Technical meeting of [nter-
national Unicn for Conservarion of Nature and Watural Resources at N.
Delhi, Indiz, on 24th November to st December 1969, In that meeting it
was reportcd by him under the topie “Proteciion of Rure and Endangered
plants in the fndian Flora™ that “Mecenopsis  betonicifolia, blue poppy of
E. Himalayus, 8. E. Tibet, upper Burma and Yunnan, introduced to culdvi-
tion in 1924 now widely grown in Eutope. Tt has been collected by Hari-
Dung. Secretary. Wild Life Preservation Socicty, Dehra Pun from Kameng,
NEVA m recent years™.

4. Meconopsis dhwojii G. Tayl ex Hay in New Fl & Silva 4: 225, fig. 82,
July 8, 1932; G. Tayl, in Gard. Chron., Ser. 3. 92: 41, July 16, 1932;
G. Tayl., Ace. penus Meconopsis 37, PL 6. 1934 Chittenden, Dict. Gard.
3:1271. 1936; Evans, Journ. Roy. Hor. So¢. 84: 507, 195%, Whitmore
in Hara & Williams, En. FL Pl Nepal, 2: 37. 1579, Fig. 17

Monocarpic  herbs. Tap rtoots  dauciform. Stems 50-80 cm long,
fistular, covered with patent, yellow, 9-10 mm long bristles, Leaves 7-20
¥ 2-5 om, pinnatisect towards base and pinnatifid-pinnatipartite towards
apex, segments roundly, obtusely or subacately lobed, sparsely bristly on
both surfaces, basal leaves on 4-8 ¢m long petioles, wpper ong seesile. Bracts
sessile, aunrfculate, pinnatifidly lobed. Flowers horne on axillary branches,
3-5 flowered, upper branches i-flowered. Pedicels 3-25 cm Jong, covered
with the same type of hristles as an the stem, bristles tufted immediately below
the flowers. Petals 4, yellow, 3-4:3-4 cm, obovate-orbicelar, Stamens
numerous; filamants 10-1.2 ¢em long, filiform, whitish; anthers 2-3 mm,
orapge-yeilow. Ovary globese or ovoid or ellpsoid, birstly; styles 34 mm
long, slender, slightly thickened towards the base; shigmas capitate, 5-6
labed. Capsules 08-2.5-051.0 cm, ellipsoid obleng, dehiscing by 5-6
valves, Sceds ovord-eltipsoid-oblong.
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Fig. 17. Hubit of Meconapsis dfvosii G. Tayl.
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{Holotype BM).

Fls.o June—August. friz.;  August—October,

Disteih.: Recorded between 3600-54590 m, restricted to Eastern MNorar.

5. Mecconepsis discigera Prain 1o Ann. Bot. 20: 356, tab. 24, fiz. 12, 1906;
in Bull. Misc. Inf. Kew J915: 170, 1915; Fedde, in Engler, Planzcnr. 4.

1W04: 266, 1908; G. Tayl, Ace genus Meconopsis 108, 1934 ; Chittenden,
T"hni' iTard 3. 11‘?1 105G - .I:'!'h":lHE Toirm Raovw Hart Sy EJ‘I LR

Ardbwrhs S EEFLLE. v HdaT ¥ 1S wfely  Ba ¥ CELEFy Pifbinile ERAFE. A LhAR RS e Fh R il

[959; Hata in Ohashl, Fl. E. Him. Bull. §: Plate 3b. 43, 1975; Whntmnrc
in Hara & Williams, En, ¥I PL. Nepal, 2: 37, 1999; Debnath ¢t Nayar,
Fase. Fl. Ind. 17.16. 1984, Fig. 18

Polycarpic or apparently monocarpic herbs. Roots dauciform, ca.
10 ¢m long.  Stemns up to 40 em long, stowt, sulcate due to decurrent pedicels,
with persistent bristly membrancus leaf sheaths, clothed with golden brown,
barbellate patent or deflexed bristles or their persistent bases,  Leaves entire
or 3-lobed, oblanceolate or elliptic ahlancaclate with a narfow decurrent

Trodne morta ta maimdad A rhransad iotlar *l ~Fra n fanmad
Uﬂ-ﬂ‘-‘, DI..FI..I'HM-I-II.U i l.'\.il.luulula- “‘ “*ﬂ-‘ﬂ. “FF.\‘GD‘-‘U ul]ﬂbl: “IL].I UI.L'u-LI. Pul.l.'lu"l.!r.l..:ll..u..

golden-brown, barbellatc bristles, basal leaves petioled, up to i5 em long
{incl. petiole), higher one sessile, smaller. Flowers solitary, axillary or ter-
minal, forming leafy racemes. Pedicals clothed with the same haivs ag on the
stem, 2-5 om long, strongly decurrent Jdown the stemn and at the apex swollen
into a relatively broad torus. Petals 4, 4-53-4 cm, obovate, red, purple
or pale blue. Stamens purmaerous; fifaments fliform, dark colouwred; anthers
narrowly oblong. Ovary denscly covered with more or less apreading bristles;
styles slender, 5-6 mm long. Capsules oblong, 6-ribbed. appressed bristly,
crowned with ovzie, iacintate, reflexed, 3-7 mm long stylar dise-lobes and
persistent  em long styles, dehiscing by 6-10 valves, 1.2-2.0cm lonp. Seeds
reniform, with longitudinal ribs,

Twpe: Inpta: Sikkim, Gucha-La, 11-12,008°, Care su. (K}

Type note: M. discigera was first described by Prain in 1906 from fruiting
specimens collected by Cave at an altitude between 11,000 and 12,000 [, on
the mountains of Gucha La in western Sikkim in 1905,  Prain {1906) men-
tioned about the type material in his protologue “Sikkin, Gucha-La, 11-12.000
p.sam. In mense Septembri fructifera, Cave !

Avthors could not find any specimens of Cave’s collector in Calcutta
Hecbarinm.

Hg : nne—AngFus Frie +  Angust-—Sentembar,
. June K gug D Dar,

aa Lt ] alEmden iR R 0 Lo P
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Fig, 18, Hamt of Meconopus discigera Prain
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Distrib.:  Recorded between 3355-4880 m altitude, Inora: E. Himalaya,
Sikkim; Mcoean: Buuraw; TIocrT.

Note:  Allied to Meconopsis forquate Prain, a Tibotun spectes, but s
casily recognizable by 4-lobed, taciniaze stylar dise, glabrous petals and  dis-
tinct siyle. M. torguate iz, however, distinguished by its narrower oblan-
ceolate leaves, close aggregation of the flowers, almost sessile stigma, and
presence of bristles at the back of the petals.  ““This latter character is found
in no other specivs of Meconapsis™ Tavlor. Ace. penus Mecosopsis DL 110,
1934,

&8, Meconopsis gracilipes G. Tayl, Acc. genus Meconopsis 38, 1934 Ray
in Jouen, Boy, Hort, Soc. 59 461, 1934 Evans. Journ. Roy. Hort. Soc.
B4 507, 1959; Whitmore it Hare & Williams, En. FL Pl Nepal.
2D FLO197, Fig. 19

Manpocarpic herbs.  Stems branched, leafy, attaining 90-120 cm iall,
covercd with pale bhrown 1.5 mm lang bairs, along with thefr persistent
hispid bases, Leaves 3-30: 1.5-7.0 ¢, Basal leaves ot 310 cm long poticles,
upper on¢ sessile, pinnatisect towards base, mote or less deeply pinnatilobed
towards apex, laming avriculate at base, all lzaves sparsely covered on both
surfuces with barbeltale hairs, along with their hispid bases. ¥lowers boroe
on axilliary brapches, branches up to 20 cm long, lower branches 3-5 flowerad,
upper branches 1-flowered. Pedicels 2-10 cm lang, covered with same
type of bristles as on the stem, bristles tufted below the flowers.  Sepals 3-10
» -2 mm, ovaic-oblong, bristly, Ietals 4, obovate-suboebicolar, up to
35 cm in length, 2.5 cm in breadth, veilow, Stamens numerous; fltaments
5-7mm leng, filiferm; anthers 2-3 mm long, orange. Ovary subglobase to
ellipsoid, densely covered with appressed or obliquely spreagding hairs; styles
35 mm long. distinet; stipmas capitate, 4.7 lobed. Copsules 1.0-2.0
0.5-0.9 em {excl. benk), ellipsoid to oblong-ellipsoid, debiscing by 4-7 valves.
Seeds reniform.

Type: Central Neear, Khorlak, 1928, Capt. Lafi Dfwoj 17 (BM).
e Jupe—July. Fris.:  July—Sepiember,

fistrib.: Recorded  between 33535000 m  altiipde, restricted  to
MEPAL.

Note:  Mevortopsis gracifipes is closely allicd to M. robusta, but it is
recognizable from that species by geographical segregation and morphologi-
cal diffcrencs. M. gravilipes is distributed in Nepal, whercas M. robusta
is confined to0 Kumaon Himayalz. Morphoingically the species differs from
M. robusta in having the flowers borne on a branched inflorcseence.
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Fig. 19. Habit of Mecowepsis tracifipes G, Tayl,
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7. Meconopsis grandis Prain in Journ. Astat, Soc. Beng. 64, 2: 320, 1895;
in Ann. Roy. Bot. Gard. Calcufta, 3. 1: 2, tab. 2. 1901; in Ann, Bob
20 352, 1906, in Bull. Misc, Inf. Kew 1915 167, 1913, Fedde, in Engler,
Planzenr. 4, 104: 263 fis. 35D. 190%; G. Tayl., Acc. geous Mecononsis 68.
1934; Chittenden, Diet, Gard, 3: 1271, 1956; Evans, Journ. Roy. Hort,
Soc. ¥4: 302, 1959; Hara in Ohashi, Fi. E. Hio Buii. 8§ 43, 1973,
Whitmore in Hara & Wiliams, Fn. Tl PL Nepal, 2 37, 1979, Debnath
ei Nayar, Fase. Fl. Ind, 17: |7, Fig. 4. 1984. Fig. 20

Polycarpic herbs. Roors shorr, fibrens.  Stems 40-100 cm  long, leafy,
raraly scapose, hasal part covered with appressed bristly, membranous per-
sistent leaf sheaths, clothed with rufous, deflexed, 5-8 mim long brisiles.
Leaves 7-20<2-8 cm, elliptic obiong or oblancectate to lanceolate, wodpe-
shaped af base, subgichose or acute at apex, distantly and irregularky scrrakc
or with btoad crenations at the margin, appressed refous brisdy on both
surfaces, basal Ieaves petioled, upper leaves sessile.  Petioles I0-31 cm
long, Bristly, sheathing al base. Flowers solitary, produced in succession
from the axils of the uppermost leaves or occasionally of the lower cauline
leaved. Pedicels aitaimng up to 64 o long, ¢lothed with the same lairs as

on the stem.  Sepals 3.0-3.5 cm long, broadly ovate-oblong, obtuse, appressed
ety Palple f.f.L"l. 5 f u"l. A-hw & om, purnle or blo ahavata_anharh]
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cular, entirg. Stamf:ns numerous; flaments filiform, whitish, 1.0-1.5 cm
long: anthers yellow, 2 mm lang, Ovary oblong or ellipsoid cblong, patent
or appressed  bristly; styles 0.3-1.5 cm long; stpmas  plobose, 46 lobed,
lobes often  decureent om the style. Capsules 3,545 ¢m long {excl
stylel, ellipsoid oblong or obloug, glabrous or patent bristly dehiscing by
4-6 valves, Seeds teniform.

Tvpe: Inpia: Sikkim, Dzronpri, 3900 m. 2360892, (Tanune 199
(Syntype CAL, L).

Type mote: It was Prain in 1803, who first described the spucies M.
grandis. Prain mentioned in his protologue “Sikkim: Jongr, in western
Sikkim, very common at 10-12.000 feet, King's collectors! Watt n.  5435!
. AL Gamie !

Three specimens of Kings collector, collected from Jongri 14000 &
150007 altitude, on June 1887 and June 1885, are available at CAL, But
they dre uot lype materials.

So another Gammic’s colleciion MNo. 199, logpe 13,000, on 23.6.1892
Acc. No. 13500 & 18790 designated here as syntype for Meconopsis grondis.

Fle - June—Jnly. Fris :  August—September.
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Bisfrib.: Fecorded beiween 3355-4375 moaltinude, Tnora: E. Himalaya,
Sikkim; Nepar: Bautran; Tieer.

Note: Very simtlar to Meconapsis integrifolia {Maxim.} Fraoch.—u
Sino-Burmese species, but i3 easily recognizable by blue or purple fowers
and sinuate-dentate leaves in contrast to yellow flowers and entire leaves of
M. integrifofin {Maxim} Franch

1t 1s readily distinguished from the rest of the Indian specics by having
wvaloeral leaves and from M. simplicifolia (D, Don) Walp. by whitish staminal
filaments apart from having involucral lenves.

8. Meconopsis boryidula Hook. £ & Thoms., Fl Ind. L: 252 13535; in
Hook. f., Fl. Brir. Ind. |: 118. t872: Walp.. Ann. Bot Syst. 4: 171
185¥, Prain in Journ. Asiat. Soc. Benp. &4, 2: 313. 1896; in Ann. Bot.
20: 348, 1906; in Bull. Misc. Inf. Kew 1915: 152, 1915; Fedde. in Engler,
Pllanzenr. 4, 104: 257, fig. 35 k. 1909: G. Tayl.. Ace. genus Meconopsis
1. 1934; Chinenden, Dict. Gared. 31 1272, 1956: Evans, Journ. Roy.
Hort, Soc. 84 505. 1959; Biswas, Pi. Darjecling & Sikkim Him. 1:
126. 1966: Hara in Obashi, Fl. E. Him, Bull. & : 43, Plate 3a 15373
Whitmore in Hara & Williams, Fo. Fi. Pi. Nepal, 2: 37, 1979: Debnath
el Nayar, Fase, FI. Ind. 17: 19, 3984, Meconopsis racemose Maxim.
i Auell, Aead. Imp. Sc. §t-Petersb. 23 310, 1877; Megonopsis ha

L ] e Fetrhe “:'.\r“ l'l-l

var. Hpfea Prain in Yourn. Asiat Soc. Bens, 154,2. 331896, Meco-
mopsis farvidiela vat, rgeemesa (Maxim.) Pramn in Journ. Asiat. Soc.
Beng. 64, 2: 313, 1896, Meconopsis horeichila var, rudis Prain in Journ,
Asiat. Soc. Beng. 64, 2: 314, 1896,  Meconopsis sinnata var, Pratti Prain
in Journ. Asiat. Soe. Beng 64, 2: 314, 1896, Meconopsis ridis (Prain)
Frain in Ann. Bot. 201 347, 1900 Meconepsis  horeidile var, ab-
ey Fedde, i Engler, PRanzenr. 4, 104: 258, 1909,  A{econopsic
praiti (Prain) Prain in Curt. Bot. Mag. 140. sobtab. 8568 in abs.
1014, Meconopsis rudis vur. imrermcdfz Prain in Bull, Misc, Inf. Kew
1913: 151 1915, Meconopsis racemoxa forma horridula Farrer, Fngl.
Rock-Gard. 1: 480. in obs., tab, 50 sinistr. 1919. Meceonopsic prainiana
Kingdon-Ward in Gurden %0 115, fig. (Feb.y 1926, Meconopsis cafi-
ciphily Kingdon-Ward in Gard, Chron., Ser. 3. %2 506 in obs. 1927,

Fig. 21

Monovarpic herbs.  Roots narrowly clongatad, up to 25 em long.  Stems
subscapose, clathed with glabrous persistent leaf-sheatbs at bage, prickly
with ]::atﬁnt or deflexed, :-,rf:ilc::wiah 37 mm lnng bn'sties Leaves mostly

Lnel nu avele

Peladl i bl*'l.ll.lﬂ.hﬂl or lﬂ-l";-l_:f ]."H'ﬂ' L-ﬂ-l-“lllﬁ, Llj.i W i--l Gl lll- l-'|'.--I.IEI-1|- \_lll\flﬂdluﬁ
vetiole) & 3.5 cm in breadth, basal leaves on 0.5-9.0 ¢m long bristly petioles,
cauline few, sessile, passing into bracts, all leaves oblancecolate, lincar-oblong-
anceplate 0T cbovate-clliptic, with # narrow decorrent base, acute ur rounded
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Habit of Mecorapiis horrfdfida Hook. 1. & Thons,

Fig, 2.
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at apex, entire to sinuate-lobed, bristly. Fiowers solitary, terminal on scapes
atising from axils of basal leaves or on 2-15 cm long pedicels arising along
the cenral flowering sterm.  Sepals 1-2 cm long, oblong, obtuse or rounded,
bristly. Petals 4-8, 2-3 ¢m long, blug or rarely white, obovate, denticulate
at the top. Stamens pumercues; filaments 810 mm long, filiform, dark-
blue; anthers davkish, Ovary cllipseid or cllipscid-oblong or subgiobaose,
appressed bristly; styles 2-5 mm leng; stigmas capitate or clavate, Capsules
ellipsoid-cblong, oblong or subglobose, bristly, 1-2 ¢m long {excl stylar
beak). Seeds subreniform, & mm long.

Type: INpia: Sikkim, alpina, 4270-3185 m, JLDH. sn  (Isotypes
CAL, G, K, L, P}

Type note: This polymorphic taxon, with highly variabibty in habi,
size and shape of leaves, nature of inflorescence, number and colour ol petals,
shape and length of debiscing suturcs of cupsules, was described in 1853 by
Hooker and Thomson. From their protologue it is seen that the specimen
an which 1he spocies was hased, was collected in Himalayae orientali olpinra;
Sikkim, alt. 14,000-17,000 feot, While studying the specimens of M. horrl-
duwla deposited o Caleutta herbariuvm {(CAL) authors found one specimen
collected by 1. I, Hooker s.0., from Sikkim, alpine region, 14,000-17,000 fegt,
Acc. no. 18638 {CAL}Y, which is considered as the isotype of M. horvidula,

Fle, & Frie.: July—Scptember.

Diserib.: Recorded between 3965-5795 m altitude, Imoas  Sikkim;
INEPAL; Buuraw; BurMa; CHINA; TIBET.

Noie: Highly variublc in habit, size and shape of leaves, nature of inflo-
rescence {E3p. 22), number and colour of petals, shape and length of dehiscing
sutures of capsules., Based on these variable characters, several laxon have
been tecognized, which are correctly referred here under a single poiymorphic
taxan, Meconopsis horridule Hook. . & Thoms., following Taylor™s (An Acc.
penus Meconopsis 91-96: 1934) treatment of this highly vanable specics.

It may be pointed out that plants growing at lower elevations are usoally
taller and those that are growing at higher clevations usually tend to become
dwarfer and generally assume cacspitose habit,

The ocourrence of this interesting specics at an elevation of 5420 m in
Himalaya indieates its wide tolerance of climatic and altitudinal siresses
prevailing at that altitude, which is the upper limit for the existence of Hower-
ing planty.
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Fig. 22, Yariations tn Advconopsis horeidnfa Hook. I3 Thoms,

9. Meconopsis latifalfa (Prain) Prain in Bull. Misc, Inf. Kew 1913; 146,
1915; Bull. Misc. Inf. Xew 1918, App., 83, 1916; G. Tayl, Acc. penus
Mcconopsis 96, 1934; Chittenden, Dict. Gard, 3: 1272, 1356; Evans,
Journ. Row. Hort. Soc. 84 505, 1959 Jafr et Oaiser in Nasir of Al
Ft. W. Pak. 61: 24. 1974, Debnath &1 Navar, Fasc. FL. Ind. 17:20. 1984
M. sivwatae var. latifolin Prain in Curt. 8ot Mag 134: tab. 8223
1o, Fig, 13

Monaocatpic herbs, Tap roots slout, clonpated. Stems 30-100 ¢m
long, simple, leafy, clothed with patent, yellowish brown or poiden-brown,
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2-8 mm long bristles. Leaves %30 (incl. petiole) x 2-6 em, oblong or
ovate-lanceolate, with ot rounded, decurrent base, acute or abtuse at apex,
sinnateobed or deeply iocised-serrate, rarely pinmatlobed, bristly, basal

Fig. 23, Habit of Mecartepsis larysiie {Prain} Prain



leaves petioled, upper one sessile, smaller.  Petioles 28 (-l0) cm  long.
Flowers axilfary or terminal, forming leafy racemes, uppermost flowers usnally
ebracteate.  Pedicels 1-4 cm lomp, clothad with the same hairs as on the
stent.  Sepals 1.0-1.5 ¢m long, broadly oblong, spatsely bristly, Petals

A Y e e tflira ap anbiade ~AhAaratoe Ar o S YT T] Amtieo Cr oy mome
"I.‘ A d Wil I_UI]_E., AL bFE PY LU, WL'LFT AR WAL OH LA LAY RALG IR, b A LAN s AFLAR Ll Plla

numerons; filaments 0.8-1.0 cm Topg; anthers yellowish, Ovary ovoid,
bristly; styles 1.5-3.0 mm long; siigmas oblong.  Capsules ellipsoid oblong,
bristly, dehiscing by 47 valves, 1.0-1.5 cm long (cxcl. stylar beak). Seeds
subtenilorm-planoconvex.

Trpe: Based on a plant cultivated at Kew, raised from seeds sent by
Lt. Col. Appleron in 19086,

Type note: Prain in protologue stated as follows “Northern Kashmir:
Curaizs Pass, 12,000 ft., Winterborrom A98; Traghbol, 16,500 fi, Clarke 25299,
passes narth of Kashmir, foeleconer 3138, 3191/2, Appleton™  Seeds collected
by Lt. Col, Appleton, R.E. in 1906 and cultivated at Kew.

Fiy.: Tuly—Auvgusi, Fris.; September— Octobar,

Distrib.: Recorded between 2135-4575 m  altitude,  restricted 10
Kashmir Himaleya {Map 7}

Note: The species M. Ilatifolie is intermediate between M. acuieata
former. The foliowing characters—broader leaves, shorter capsules and more
flowtred inflorescence distinguished M. jatifolfa from M. sinuata and shorter
pedicels and less dissected leaves distinguished M, lutifolia from M. acalvata,

10. Meconopsis longipetiolata G. Tayl. ex Hay in Mew Fl. and Silva
4: 226, fig. 83, Juiy 8. 1932; in Gard, Chron., Ser. 3. 92. 409, figs.

A N 10T Y Tavt o 3a ard Fhenan Tae 73 0% 419
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G, Tayl, Acc. penus Meconopsis 42, 1934: Chittenden, Dict. Gard. 3:
1272, 1959,

T.elay 182 1017,
Uy It 1FaL]

Monocarpic herb®.  Leaves up to 20 cm long, on long bristly petioles,
pinnatisect towards the base, pinnatilobed towards the apex, segments
obtusely or subacutely lobed, upper leaves smaller, all leaves densely coverad
on both the surfaces with lonp bristles along with minute puberulous hairs.
Peticles 8-10 cm lomg,  Flowers borne on axillary branches, branches up
to 40 ¢ long, lower branches 3-flowered, upper branches |-fowered.  Bracts
sessile, Potals 4, 35x35 com, yellow, obovate-suborblcular. Stamens
numnerous; filaments filiform; anthers orange veliow. Cwvary ovoid, densely
covered with appressed bristles; styles vp to 3 mm long, shightly curved ; stigmas
capitate, 3-lobed, green.  Sceds ovate-obiong.
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Map 7. Geoyraphical distribution of Mrromspsis lurifoli

Type: Neotype: NEpaL, Langtang t0 Kyangchin, 3261 m, 14.7.[967,
Malla 9040 (KATH).

Type note: Taylor (P 42-43. 1934) noted about the type specimens
4% follows *This perticularly graceful member of this  penus
originated from seed sent from Nepal and the origipal descriplion was based

m wmlant whiab Fanceead i+ (0TS A4 blant Fimaae tha ormocise Amald s baan
Ul.l. [+ 8 I_!’.q.lll WO N HREL BRI ORT ) A A g LD LLLAYL LLLNEL '|.-||.'-‘ EFU'-I"--J LCLERT Y RN | J.l'u'l. L L

corvelated with any field spocimens, but more recent collections from Nepal
include M. fonpipeticlaia.  In the original publication it was stated that the
type-specimen was deposited in the British Museum (Natural History), but,
by an unforiunate misunderstending, the living plant on which the deseription
was based was removed dnd has since been lost.”

Since there is no extant plant or specimen from which the type descrip-
Hon was made, it is necessary to select a specimen matching with the original
plant from the type logality, Nepal. A specimen of Malla 3040 {KATH)
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Kyangchin. Nepal 8 gelecied us a peotype.

Distrib. ;. Recorded between 3030-3965 m altitude, restricied to NEpAaL.

11, Meconopsis lyrata (Comming & Prain} Fedde lin Engler, PRanzenr, 4.
104 : 246, 1909, nomen yynonpmum] ex Prain in Boll, Misc, Inf. Kew
1913 i42. 19153; 10 Ann. Bot. 40: 539, 1%26; (3. Tayl, Acc. pennos Meco-
nopsis 73, 1934: Fedde in Enpler & Prantl, Nat. PAanrenfam., ed. 2,
17b: 10f. 1936; Hara in Ohashi, FL E. Him. Bull. 8: 43 1975; Whitmaore
1n Hara & Williams, En. Fl. Pl Nepal, 20 37, 1979; Debnath et Nayar,
Fasc. B Ind, 17: 21, 1984, Cavhegriia fergio Comming & Prain ex
Prain in Journ. Asiat. Soc, Beng. 84, 2: 325, 1896, Carkcartia polvgo-
nofdes Prain in Journ, Asial. Soc. Beog. 64, 21 326, 1896, Mecanopsis
polvgonoddes (Prain} Prain in Bull, Mise. Inf. Kew 1915: 143, 1215
Meconopsis compta Prain in Buoll. Misc. Inf, Kew 1918: 212, 1818,

Fig. 24

Maonocarpic kerbs.  Tap roots stout, up to 6.5 cm long, napiform, often
elongated. Stems 5-30 cm tall, slender, leafy, simple or ofien branched at
base, clothed with praistent, glabrous, membranous lealy sheaths ar base,
glabrous or sparsely bristly wilth polden-brown bristles, Leaves 0.3-4.0x
0.3-2.5% cm, ovate, obloppg ovate, spathulate or oblanceolate with a hastate
ar subcordate-rounded base and decurrent into the petiols, acute to rounded
at apex, entire to Tyrate-pinaatifid, glabrous or aparingly hristty, glavcous

bemath, basal leaves on linear, 0.5-5.0 ¢m long petioles which expanded
into sheathing base, aften with bolbils in their axils; upper leaves on the lower

nart of the stem with loangr ﬁl"'i'l'n.l.FIIE but boocoamine egesile and more o less ctam-
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clasping on the upper part.  ¥Flowers borne singly o the axils of the upper
cauling leaves, rarely on a basal scape, solitaty, terminal and axillary. Pedicels
pendulous, glabrous or sparingly bristly, 2-15 om long. Scpals -1 mm
iong, chovate-oblong, plabrous or sparingly bristly, 0.8-1.0 cm long. Petals
4 {-5-6), 0.9-1.8:< 1.0-2.0 cm, obovate-suborbicular, acote 1o rounded, denti-
culaie-limbriaie, pule pink, Ulue or white,  Stamens 12-36; filaments fliform,
4-5 o long, anthers 2 mm long, golden-vellow, Cwvary nacrrowly oblong
or oblong-ellipsoid, glabrous; styles 2-4 mm long, stigmas subclavate, 24
fobed. Capsules narrowly oblong or obovoid, ! 2.5 cm long (incl. beuk),
plabrous, dehiscing hy 34 wulves. Sceds cllipsoid-ohiong.

Type: Inmat Sikkim, Phutlot, 3600 m, Aug 1387, Dr. King st
{Lectotype CAL, Isotypoe K, DUR); Tankra, 2nd Aupg. 1893, Gamesie 413
{Syntype CAL); Chianie Nepal frontier, 3900 m, Aug. 1888, Dr. King s.n,
(Syntype CALY.



Fig. 24.
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Habit of Meconapriv fvvata (Cupnmins & Praind Fedde ex Prain
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Type moic: M. Dreata was originally deseribed uwnder Cotbeartia and
based on several collectiong from Sikkim.  Cummins and Prain (15896) men-
tioned about the type materials in their prolologue “Sikkim Himalava; 13-
14 003 feet, not common;, Ta-ne-da, King! Chizeie, FPhatlid and langrl,
Ring's. Colleciors! Tankra, G, Gammie! near Gnatong, K. 4. Crmpming™

During the study ol the specimens of M. hrare deposited in Calcutta
herbarium, awihors found three specimens, one of them was eoliccted
hy Gammie from Tankra, bearing collecting no, 415, on Ind Auwpust, 1392
und others 1wo werg collected by Dr. King s.n. lrom Chianie Nepal frontier,
X000 feet on Aug. 1888 and from Phultot, 12.000 leet on Avp. 18587
Of these three specimens “‘Aug 1887-Phullor, 12000 feet” specimen by
Dr. Kinp's Collector the herbarium sheet bears the line drawing of the Moral
parts of M. frrare drawn by the original aothor. These illustrations also
mateh with the type description and drawing given by Prain (Ann. Roy. Bot.
Gard. Caleutta, 9, i: 3, tab, 7. 1901). Hence the spectmen of Dr. King sn.
Acc. No. 8907 is designated as the lectotype for M. fprata.

Fls.: Inly—August, Fris.;  September--Qclober,

Firetesh + Barardad haiwasn 27 i o7 m ult{t

e r}
AFIubf TN o [ L L i R T, Tww kb N “pd S hipd HER

West Bengal {Darjesling), Sikkim; NipaL; BHUTAN; TlllL'T CHIxA,
Mote: The ipﬁtiﬁﬁ M. :r.rum i3 Yoiy variable in It-ﬂ-‘l-‘ﬂ-llﬂ-pi.--. i 1|3l|.‘|ﬁ|'T:IE
wnd number of stamens. Based on these variable characters, Prain recognized
M. pedygongider (in Bull. Mise. Inf. Kew 1915: 143 19135) and M. compio
{in Bull. Misc, Inf. Kew 1%i8: 2120 1918} canoot be mainiagined  ay
distinet from M. fyrate as the specimens of M. cempta and M. poiveonaides
ara vartable.

The presence ol hulbils in leaf axils is an upigue fepruce of this species
in the family Papaveraceae. But Taylor {(1934) mentioned that bulbils in
leal axils are also present in M. ehefivonifofia. It @5 seen from the apecies
that the vepetalive mulliplication serves as an additional steategy fot survival
in case of fuilure of the permination of seeds in such hostile environment.

12, Meconopsis wapaulensis DC., Prode 1 1210 18240 Walp, Rep.
Hot, Syst. {7 110, 1842 pro parre. Prain in Journ, Asiat. Soc. Heng
64. 2: 317. 1896; in Ann. Bol. 20; 350 1906; Fedde, in Engler,
Pllanzenr. 4. 104: 269, fig. 35A. 1909; G. Tayl, Acc. penus Mceonopais
44 190: Chittenden, Dict, Gard. 30 1272, 1956: Ewvans, Journ. Roy.
Hort. Sov. 84: 507, 50%. 1959: Hara in Hara, F1. E. Him, 104, 1966,
Biswas, H. Daneeling & Stkkim Him. 1: 126, 1966; Hara in Hara, FI
E. Him. 2nd Report, 400 197]; Whitmoee in Hara & Williams, Eo. FL
Pl. Nepal, 2: 37, 1979; Debmath et Nayar, Fasc. FI. Ind. 17: 22, {984
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Stylophorwm nepalonse (DO Spreng. in L. Syst. Yeg, Ed. 16, 4, 2:
203, 1827 pro parte. Meconopsis walfichii Hook. In Cart. Bot. Mag,
7B: tab. 4668, 1852 Meconapsis wallichii var. fusco-parpurea Hook. F.
in Curt. Bot, Mag. 110: tab. 6760, 1884: Meconopsis walfichi forma
purpurea Bulley in Fl and Sylvs 3: 84, 1905, Meconapsis wallichii forma
fisco-purpurea Bulley in Flooand Sylva 30 B4, 1905 Fig. 15

Mongcarpic herbs with setose-villous hairs. Stems 0520 m  long,
leafy, branched, clothed with patene ferruginous or golden-Brown, 7 mm
long bristles mixed with nonsubstellate, short bristles. Leaves up to 45 em
long, elliptic-oblong in outline, iaperfeetly 1-2 pinnatpariite, wppermost leaves
often entire, sparsely to densaly clothed wikh the same type of hairs as on the
stem, segments ovate-obfong, sinpate-pinnatilobed, basal leaves on 5-20
cm long petioles, upper one sessile,  with  semiamplexicaul  base,
smaller. Flowers axillary, arising iz the axils of the leaves, sofitary or in
cymes.  Pedicels clothed with the same hairs as on the stem, 2.5-6.0 {-10)
cm long. Sepals 1.3-2.0 ¢m long, ovaie-oblong, obtuse-rounded, clothed
with the same hairs as on (he stem. Petals 4, 2-4 em long, red to purple or
blue, often white, nerve yellow, obovate-suborbicolar, entire to dentieylate.
Stamens numerous: f[laments filiform, 8-10 mm long: anthers 2 mm long.
Ovary c]lipmid-uhlong or ovoid, clothed with the same hairs as on the stem;
'itl-.r]u?- di&iim.t -10 mun long, often beeoming shighily swollen al the base in

[ Humm e I b ] Aarmabate e cnhelovats { B 1~ahad Maarnlar
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1.0-3.5 ¢em long, oblong or ellipsoid-oblong, r:lut]led with the same hairs
as on the stem, dehseing by 53-3% valves.  Seeds 1012 mm long, ovoid-
ellipsoid-cblong.

Trpsr iValich K121 tHolabme G !'_]["' Isciype CALDY
Fpes Mol 0 0r Hy L7 saly] CALY

T

Fis.: July—August. Fria: Septermnber—OQctober,

Disrreeh. . Recorded betwesn 2745-4270 m altitude, INpia: Uttar Pradesh,
West Bengal (Durjecling), Sikkim, Assam; Nerar; BHUTaN; Cinna,

Note: The spevies Af. napaidensis 15 very variable in colour of flowers,
degree and density of indumentum and size angd shape of leaves.

M. wallichii Hook., M. walliciui var. fusco-purpwrea Hook, f. and M.
wallichii f. purpurea Rulley which are based on variable characters are treated
under a single polymorphic species M. napaulensis DC. The specific epithet
is often spefled as ‘mepalensis’ and ‘nipalemsis’ but the correct spelling is
“napmdensis’ which is original spelling.
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Fig. 25 Babit of Seconopan s fpaas 730
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13. Meconepsis neglecta G. Tayl, Acc, genns Meconopsis 2 1934
Cullen, in Rechinger 0, FL Lran. 34: 23, 1966, Jafo et Qaiser im Masir et
Ali, Fl. W. Pak. 61: 25. 1974; Dhar & Kachroo in Geoblos N, Rep, 2;
{32, 1983; Debnath of Wayar, Fasc. Fl, Ind, I7: 23, 1944,
Mounocarpic, 15-20 cm tafl herbs.  Tap roots dauciform, up to 4 cm

long, 1 em broad, passing upwards into short stem which covered with pet-

sistent Ieaf bases Leaves radical, 3.5 1.0 em, on 3.0-3.5 cm long peticles,
deeply pineatiid, densely covered on boih the surfaces wiith pungent spines,
lobes oblong, rotnd at the apex. Scapes up to 12, up to 15 cm long, sparsely
spiny. Pewals 4, 1.5-2.0x15-2.0 cm, broadly cbovate or suborbicuizr.

Stamens numerous; filaments filiform: anthevs yellow. Ovary ellipsoid,

densely covered with pungent spines; styles distingt, aboot 1 em tong:, stigmas

capilate.

Type: PakistaN, Chitral, Kafvistan, 8. M. TFopmin 761 {K).

Distrib.r Recorded between 33533965 m altitude, InoDia: Kashmie
Himalaya; PakisTan: Chitral State (Map 8).

14, Meconopsis panicwlata ([, Don) Prain in Journ. Asizt. Soe. Heng.
6d, 2 316. 1596 in Ann. Bot. 20: 358. 1906; in Bufl. Misc, Inf. Kew
1915; 170, tab. Opg. 170, fig. 1. 19135; Fedde, in Engler, Planzenr. 4.
104: 267, fig. 34B. 1909; G. Tayl., Acc. genus Meconopsis 39. 1924,
Chittenden, Dict. Gard. 1272, 1956 Evans, Journ. Roy. Hort. Soc. 84:
507. 1%5%; Hara in Hara, FL. E. Him. 104, 1966: Hara in Ohashi, Fl.
Him, Bull. &: 43. 1975; Whitmore in Hara & Willlams, En. Fl. Pl
Nepal, 2: 37. 1979; Debnath et Mayar, Fase. FL Ind. 17: 23, Fig, 5.1984.
Papaver panicitotum D, Don, Prodr. Fl. Nepal. 197, 1825 nosen illegiti-
munt. Stvlophorum nepatdensis auct. non DC., 1824; Hook, f. & Thoms.,
KL Tnd. 253. 1855 et in Hook. i, Fl. Brit. Ind. 1: 118 1872 (*Nepal-
ensis’). Meconopsis panicufata var. fypica Prain in Journ. Asiat. Soc,

Beng. 64, 1: 6. 1896, M. panicufata var. efate in Jomrn. Asiat. Soc.
Dann #d. 7: 114, 1204 Hig. 24

AFulifm,y Ty D r 1A
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i 3 roots stoul, elonpgated, oflen spiit imbo severai
rootlets.  Stems up to 2 m iong, leafy, stout, fistular, sparsely or densely
clothed with patent or deflexed, golden-brown leng bristles mived with sob-
stellate shore bristles, rarely glabrescent. Eeaves linear-oblong in outline,
pionatilobed-pinnatipartite, often eatire in the vppermost part of the stem,
densely clothed with the same type of hairs as on the stem, segments ovate-
oblong, acute to obtuse at the apex, margin entire or lobed, hasal leaves op
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to 60 cm long and up to 14 cm broad, petiolate, hipgher ones sessile, with a
semi-amplexicaul base, smaller.  Petinles up Lo 20 cm long, Flowers axillary
or lerminal, solitacy or in 2-6 Mowered cymes, forming a leafy raceme or
panicle.  Pedicels 2-15 om long, pendulous, clothed with the same type
of hairs as on stem. Sepals broadly ovale-oblong, obluse-rounded, clothed
with the sams type of hairs as on stem. Petals 4(-3), 3-5 c¢m long, vellow,
ohovare to subarbientar, margin entire to subentire, rarely denticulate. Sia-

mens numercus) filaments filiform, 0.7-1.5 cm ‘long: anthers 2 mm long.
Ovary globpse or ovold-cllipsoid, densely covered with appressed polden-

}lﬂ]‘!ni"l.l hates- e'hr'ln:l-e 0.5-1.5 ey lonee, Rairy an the lower nort, thickensd cons

Sidl oy = wilR ARREgSy LiETes ) pAvrs by TElb WAL Y WAl

siderably at tha:: base; stigmas capitate, 6-12 lobed. Cupsules oblong ot
ellipsoid ﬂblung, 1,53-3.5 cm loag, elothed with (he same t:-,rpe bairs as oo the

Aatan E 1Y wioalsmn Fras b~ [ Y Y R p s |
:,'|||.|..-|||f uu..J.ual..-ulE u__r f-12 valves Ior a short Qistance 1roin |.|u_. BpPTK. AancOs

1.0-1.2 mn long, subremform,

[y p— b T H N | r nam Ful b1

Type: MNepaL: Gosaingsithan, Walfich 8123 E (Syniypes CAL, K).
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flowers, pinnatfid-ptnnatipartiie  leaves, iengih of sivles and fength-widih

ratio of capsules {Fig. 27).

15, Meconopsis primulina  Prain 1n Journ. Asial. Soc. Beng. 64 2: 319
1896; in Ann. Roy. Bot. Gard. Calcotta, 9. 1: 3, tab. 3. 1901 in Ann.
Bot. 20: 350, 1906; in Bull. Misc. Inf. Kew 1915: 160. 1915; Fedde. in
Engler, Pllanzenr. 4. 104: 28G, fig. 35C. 1909; G. Tayl.. Acc. genus
Meconopsis 73, 1934, Fig. 28

Monocarpic herbs, Tap rootls stout.  Stems very short. Leaves 1.5-
7.0 (-8.0}«0.2-1.03 cm, oblanceolate to cliiptic with a narrow decurrent
base, subacute-obtuse, entire to sipuate-dentale, often lyrale al base, glabrous
or sparingly bristly, glaucous beneath, basal lcaves represented by a dense
tufL of persisicnt membrancus leat” bases at time of flowering, cauline leaves
all arising from the base of the stem, lower oncs petiolate.  Petioles up o
2 cm long, slabrous or sparsely bristly.  Flowers usually 3, rarely solitary,
borne on central subscapose flowering sicm or on pedicels arising from
axils ol basal leaves. Pedicels 6-15 {-20) ¢m long, glabrous or sparingly
bristly with deflexed, golden-brown, 1.5-2.0 mm long, hairy bristies.  Sepals
{.0-1.5 cm long, oblong, obtuse, glabrous or sparingly brisily, Peals 4-8,
1.3-2.5 ¢cm long, blue or purple, obovate, suborbicuiar, denticulate,  Stamens
numerous; lilaments purple, filiform, 7-10 mm long; anihers golden-yellow.
Ovary narrowly oblong. giabrous or very sparsely covered with appressed
bristles; styles green, 4-5 mm long: stigmas purple, subclavate, 4-lobed,
lobes more or less decurrent.  Capsules narrowly oblong-ellipsoid or obovoid,
dehiscing by 4-valves.

Type: Chumbi, Pharl, Sham-Chen, July 1879, Dunghoo s.an. {Lecto-
iype CAL, lsotype P).

Ffv.. June—August. Fris.: September—October,
Distrih.: Recorded between 3963-45735 m altitude, BuuTta~: Tiser.

Mate: M. primuding is allied 10 M. lyrafa but it is caslly recognizable
from that species in having tult of persistent membranous leaf bases, oblanceo-
late o elliptic with a narrow decurrent based leaves (leaves ovate, oblong
ovate, spathulate or oblanceolate with a hastate or subcordate-rounded basc
in M. fyrarg) and flowers borne on long, usvally almost basal pedicels.

16, Meconopsis regia G, Tayl. in Journ. Bol. 67: 259 1929; Acc. genus
Mecanopsis 33, 1934; Chittenden, Dict. Gard. 3: 1272, 1956: Evans,
Journ. Roy. Hort. Soc. 84: 507. 193%; Whilmore In Hara & Willtams,
En. F1, Pl Nepal, 2: 37, 1979 Fig. 29
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Monocarpic  herbs. TFap  roots  dauciformt. Swems 1.5-2.0 m long,
stouk lealy, lomentose with appressed, golden, 5-8 mm long, hairy bristles
mixed with short much branched hairy bristles, Leaves H0-300 2-20 o,
clliptic-oblong or oblanceolate, tapering towardy the base and the apex, acute,
acutely scrrafe ai the margin, densely covered on both the surfaces with to-
mentose bristles mixed with long golden hairs, basal leaves in a dense roselte,
decutrent into broad, ca. 20cm long patiole, upper leaves sessile, more densely
hairy, stem <lasping.  Flowers borne on stout deitsely villous branches, arising
from the [eaf axils, lower branches up to 4-flowsred, upper branches 1-flowerad.
Pedicels 2-16 mm long, stour, coavered with 1he same typs of hairs as on the
stem, hairs more dease immediately below the flowers. Petals 4 {6 osually
In termupal flower), yellow, rarely red, 63 cm. suborbicular. Stamens
nirtnercus: filarments 1.2-1.4 cm long, yellow, Nliform; anthers up to 3 mm
tong. Owvary globoss or ovold, tomentose; styles ca. 1 om long, stout, thicken-
ed at the base; stipmas with 7-12 distinct lobes, reddish purple. Capsules
1.5-2.0x 1.2-1.5 cm, oblong-ellipsoid, tomentose, dehiscing by 7-12 valves.

Seeds - rounded.

Type: Alpine Himalaya: Western MNrpa Batpak 36484560 m, Laff

¥l o.n” TR OFES A bhad AYE AZLM v T 00 L
y;lnuJ Lo 1,1.\.__] INLECTNILE, T i 300 T, EL£5in L A2 |1.fu_||l 5.1t U-'!“-"

Fis.: June—August. Fris.;  Aupust—September,

Diverip,; Recorded between 3060-45373 m altiude, resiricied ic centrai
INERaL.

17. Meconopsis robusta Hook. f & Thoms., Fi. Ind. 11 253, 1855 in Hook.
I, Fl. Brit. Ind. 1 113, 1872 pro parte, Prain in Jown. Asiai. Soc. Beng,
64, 2: 315, 1896 pro parte; in Aon. Bot, 200 359 1906 pro pacte; Fedde
in Englcr, Planzenr. 4. 104: 268, fig. 34D 1909 pro parte; G. Tayl., Ace.
Genus Meconopsis 35. 1934; Dcbnath et Nayar, Fasc. Fi. Ind. 17 25,
1984, Fig. 30

Monacarpic herbs. Stems 1-2 m long, leafy, stout, fistular, sparsely
clothed with patent ferruginous or yellowish-brown, 5-6 mm long bmistles
or with their persistent bases, Leaves imperfectly 1-2 pinnatifid to pinnati-
sartiie, often the wppermost entire, sparsely bristly, rarely glabrous, segments
ovate or ovate-oblong, acule or cbiuse ai apex, basal lsaves on 10-15 cm
long petioles, upper one sessile, with semiamplexicaul base. Flowers
borne singly, axillary or terminal, forming leafy racemes. Pedicels clothed
with the same fype of bristles as on the stem, 3-20 em long. Sepals [.5-
2.0 ¢m long, broadly ovate-oblong, briztly. Petals 4, obovate, yellow 10 sulphur
yellow eolowt. Stamens numerous; filaments 1.0-1.5 cm long, filiform. Ovary
ellipsoid or cllipscid oblong, bristly; styles 0.15-1.0 cm long; stigmas capitate,
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Fig 29, Habit of Mecomopyiy regla G. Tayl,
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6-9 lobed. Capsules obovoid-oblong or eltipsoid, 2-3 cm long, dehiscing by
&9 valves, Seeds subreniform.

Typer Tn Himalaya temperate: Kumaon, alt. 2400 m, Wallich 8124
(Lectotype K, Isclectotypes CAL, E, P)

fis.:  July— August, Fris.: September—October.

Distrib.: Recorded between 2440-4100 m, endemic to Kumaon (Uttar
Pradesh), INpia (Map 9).

Note: A divwofii Taylor ex Hay and M. gracifipes Taylor, two central
Himalayan {Nepal) spccies are closely allied to M. robusta Hook. 1. & Thoms,,
but ¢an be distinguished by flowers being in 1-3 flowered cymules. From
the description of these species, it appears that thcy may be only forms of
M. robusta Hook. f. & Thoms. as the inflorescence is quite variable in this
species,

I
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Map 9. Geographical distribution of Meconapsic rabusta
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Prain (in Kew Bull. 1915: i71-174. 1205} in his extensive discussion on
the tymification of M. partcidate {D. Don) Praim. M. sgpewfensis DC. and
M. rodusta Hook. F. & Thoms. involving Wallich's specimens 3124, 81738
and 812! poipted out that all these three Wallichian numbers were distinct
and designated £124 as the lectotype of M. robusia, 81238 as the (ype of M.
panientars (D, Dony Prain and 8121 as the type of M, nupardensis DC.

1%, Meconopsis simplicifolia (D, Don) Walp., Repert. Bot, Syst. [: 110, 1842:
llpok. f. & Thoms., FL. Ind, 12 252 1855; in Hook. £, Il Brit. Ind. 1:
118, 1872; Prain in Journ. Asiat. Soc. Beng. 64, 2+ 321, 1E96; 1n Ann, Bot,
23: 354, 1906; in Buil. Mise, Inf. Kew 1915: 167, i913; Fedde, in Engler,
Pflanzgnr. 4, 104: 263, fig. 35T, 1909; GG Tayl, Acc. Genuz Meconopsis
50, 1934: Chirtenden, Dict. Gard. 3: 1272, 193; Evans, Journ. Roy.
Hort. Soc. &4; 502, 1959; Hara in Hara, FLL E. Him, 14-105. 1966;
Biswas, Pl. Darjeeling & Sikkim Him. 1; 127, [966; Whitmiore in Hura &
Willlams, En. FL PL. Nepal, 2: 37, 1979; Debnath &t Nayar, Fase, Fi. Ind.
V7. 26, Fig. 6. 1984, Papaver simplicifofiom D, Dan, Prodr. 1. Nepal.
197. 1823, Meconopsiy simplicifolia var. Beffeyi Kingdon-Ward in Gard,
Chron  Ser. 3, 79: 340 in Obs., 459, in obs. 1926, Fig. 31

Momogarpic or palycarpic herbs,  Tap roots slender, elongated. Stems
ghort, clothed with rulous-bristly persistent leaf sheaths and rosetie of leaves.
Leaves all basal, 1.5-15.0:1.5-30 (-3.5) cm, oblanceolale-spathulate or
lanceolate or elliptic-lanceolate to oblong with a narrow decurrent base,
subacute to rounded or obtuse ai apox, catire lo sinuately lobed, denscly
covered on both surfaces with weak bristles, subsessile or petiolate.  Petioles
0.5-25.0 em long. rufous brisily. Flowers solitary, borne singly on basal
pedicels.  Pedicels 1-2, produced rom each rtosette, 3-60 cm long, de-
curved at the top, densely clothed with rufous patent or deflaxed bristles of
2-5 mm long. Sepals 2.0-2,5%1.0-1.2 cm, broadly oblong, obtuse, bristly.
Petals 3-9 (=10), 25-5.0x01.53-3.0 cm. blue or purpie, obovale, crenulate.
Stamens numerous; Alaments 0820 cm long narrowly linear, bluish;
anthers vg. 2 mny long.  Cwary ellipsoid or ellipseid obleng, appressed brislly;
styles usually distinct, 3-10 mm [ong, stender (o very stoid; stigmas clavare
ar capitate, 2-0 [obed, lobes more or less decurrent.  Capsules ellipsoid ar
clitpsoid-oblong, narrow lowands the base, plabroas or bristhy, 3-6 cm long
(inct. stylar beak). Seeds ovold-ellipsoid, 3 mm long.

Trpe: WepAL: Cosaingsthan, Wallich 8123 (Isotype CAL).

Type mote: Meconopsis simplivifofie was based on the D Don's specias
Papaver simplicifotivm. D, Don cited in his protologue about the type ma-
terials, *in Gesaingsthan regione aping Hiwalavae, in Nepalia propria Wallich
Y phaee of Themer Sowang Tdrgcnic™.
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While studving the specitnens of Caleurta herbariom authors found the
Wallichian sheet no. #125 of Gosaingsthan cellected on ¥th Avgust 1821,
Acc, o, 18640 {CAL). whech is considered here as the isotvpe for W, simpli-
cifalia,

Flir Mav—IJuly, Firrx, - Seprember. October.

Diveeib. s Recorded bepwoeen 30503000 m altitnde. Ivmia:  Sikkimg
MNepar.: Briwran; TIRET.

Note: M. simpliciiofia is very closely allied to M. geamelis, hut is cusily
recopnizable by the fellowing characlers,  In M. simpficifalio Lhere is shoot
stem, usually more densely hairy and the leaves more densely tufted than in
M. grandis,  Flowers are constantly borne on simple basal pedicels and the
filarnents are always coloured, whereas it is white in M. grandis,

The combination has often been atinbuted o Heoker £ & Theoson
(FL Ind. 252. J§55), but it was Walpers (18423 who first made e combination,

19.  Meconopsis sinuata Prain In Journ. Asiat. Soc. Beng. 64, 2: 314, 1396
{exel. var. Pradii), in Aan, Roy. Bot. Gurd. Culeulty, 9. 17 5 tab. 6. 1907 ;
in Ant Bot, 200 347, 1906 in Bull, disc, Infl Kew 1915: |4%, 1015;
Fadde, in Engler, Planzent. 4. 104: 256, fig. 35 0, 1909; G, Tayl,, Acc.
genus Meconopsis 2. 1934, Chittenden, Dicl. Gard, 1273, 1936
Whitmaore in Hara & Willigms, En, LD PL Nepal, 20 38, 1979 Debnath et

Nayae, Fase, FL Ind. 17: 2B Fig. 7. 1984, Fig. 32
LN L SR U L L., y T . R T L R R
Monocarpic berbs,  Tap rools sioui, clongaied. Sicms lcaly, 13-43

{-60) cm long, clothed with polden-brown patent ar deflexed 2-5 (-7Y mm
long prickly bristtes.  Leaves narrewly oblancealale or oblong, oficn linear,
obtuse at apex. ¢ntiresinuate lobed, glaucous beneath, bBristly on both the
surfaces.  Basul leaves on 2-5 com long peticles. 10-13 cm long (incl. peilole),
highet ones sessile, with o semiamplexicanl buse, smaller,  Flowers 4-8,
axillary or terminal, locming a leafy racemne.  Pedicels all Bracteate, 2-3 cm
lonp during anthesiz. up to 15 em long o fruittng. Sepals broadly acute-
oblong, + 1.5 cm long, bristly. Pozls 4, 2.3 em long, bluz. purple or violet,
chovate. subacute to rounded at the apex and slightly irregularly notched,
Stamens numerous; filaments flifornr, 0.8-1.0 cin long; anthers up to¢ 3.3 mm
bome, yellowish,  Owvary cllipsoid, bristhy; skvles slender, 1.5-5.0 mm dong:
stipmas capitate. Capsules 4+ 4.5 cm long (excl. beak). up to & mm broad,
natrowly oboyoid, bristly, dehiscing by 3-4 valves. Seeds Faleate-oMong.

Frpe: WAz Sikkim, Patangln, Dr, King 4194 (Lectotype K
Dzongri. Pey-King-la, Awg. 87 2 Kiug s, (Svnlvpe CALL
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Fig. 32, Habil of Mecorogsf finegda Prain
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Fis.:  July—Aupust. Fris.:  September—October,

Distrib.: Recorded between 3660-4575 m altitude, INDIA: Eastern
Himalaya, Sikkim; NEgPAL; BHUTAN.

Note: The species Meconopsis sinuata is readily distinguishable from
M. latifolia (Prain) Prain and M. aculeatz Royle, to which it is allied by a
combination of characters—bracteate, fow flowered inflorescence, capitate
stigma and long, obovoid capsule,

20. Meconopsis superba King ex Prain in Journ. Asiat. Soc. Benp. 64, 2:
317. 1896; Novic. Ind. 119. 1905; King & Prain in Ann, Roy. Bot. Gard.
Calcutta, 9. 1: 4, tab. 2. 1901; Prain in Ana. Bot, 20; 357, 1906; in Bull.
Misc. Inf, Kew 1915: 170. 1915; Fedde, in Engler, Pllanzenr, 4. 104:
267. 1909; G. Tayl.,, Acc. genus Meconopsis 32, 1934; Chiitenden,
Dict, Gard. 1273, 1956; Evans, Journ, Roy. Hort, Sec. 84: 507, 1939;
Debnath et Nayar, Fasc, FL. 1nd, {7: 30, 1984, Fig, 33

Monocarpic herbs. Tap roots stout, elongated, Stems up o 1.5 m
long, stout, leafy, tomentose with appressed golden-brown, 5-8 mm long
hairy bristles mixed with short much branched hairy bristles. Leaves elliptic-
obiong or cblanceolate-oblong, acute at dpex mcised-serrate, dense}y clothed
with short non-substellate fomentose bristles mixed with few long golden-
brown hairs, basal leaves on -- 5 cm long peticles, up to 40 cm long and 8.5
cm broad, higher cnes sessile with semiamplexicaul base, smaller than the
basal. Flowers borne singly on the axils of the uppermost leaves, forming a
leafy raceme. Pedicels stout, clothed with the same type of hairs as on the
stem, 2-5 cm long. Sepals 2.5-3.0 ¢cm long, broadly ovate-oblong, obtuse,
tomentose. Petals 4, white, ovate-suborbicular, 3.5-5.0 cm long and also
broad. Stamens numerous; filaments filiform, 1.2-1.5 ¢m long:; anthers
up to 0.2 cm lonp. Ovary globose or ovoid-ellipsoid, tomentose; styles
distinct and stout, 3-3 mm long; stigmas capitate with distinct lobes, 12-16
Iobed. Capsules ellipsoid oblong, dehiscing by 7-11 wvalves. Seeds
subreniform.

Type: BL

HU
CAL, Isotypes K, P

TAN
P).
Type ngfe; The specimen on which this species was based, was collected

by the collectors of the Calcutta Botanic Garden from Ho<Ko-Chu in Chumbi,
about 10,000 ft. above sea level (Prain, 18986).

But Prain (1896) failed to give the actual collector’s name in his pro-
tologue. During the study of the specimens of the Meconopsis superba, one
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spegimen was foundsby the authors, labelled as colicctor Duneboo no. 288,
collected from Ho-Ko-Chu artached with a hahit sketch in a separate shesi
and & letter written by B C. Cooper on Dee. toth, 1912, From Cooper’s
Letter it was known that M, superba was based on the Dungboo’s specimen.

:ﬂ;;": ”3 I Il'l,'t‘ “*,_M'-_.-;.
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Fig. 3. Mabit of Meconspsis snperbo Bing ex Pram
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Fis.: July—August. Fris.: September—October.

Distrib,; Recorded between 3963-4270 m  altitude, Inmia: Eastern
Himalaya, Sikkim; Brutan; TiegT.

Note: The species Meconopsis superba is allied to M. paniculata group,
but is easily recopnizable by incised-serrate leaves, non-substellate shorter
bristles of tomentum, white patals and shorter styles,

21. Meconopsis taytorii Williams in Trans. Bot, Soc. Edinb., 41: 347-349.
1972; Whitmore in Harg & Williams, En. FL. P, Nepal, 2: 38. 1979.

Monocarpic herbs, 1.5-1.8 ¢m long, entirely clothed with hairs. Basal
leaves 60 x 16 ¢m, rosetie, narrowly eliiptic or oblanceolate, apex acute, margin
minutely crenate, densely covered with straw-coloured hairs, hairs denser and
darker in colour along the midrib, 0.2-0.5 mm long, mixed with much longer,
loosely, appressed, stouter barbellulate, 10-15 mm long hairs, catline leaves
minutely dissected, sessile, base rotund. Flowering stem branched, lower
one S-flowered, upper one 2-flowered. Bracis leafl like, smaller. Pedicels
6-18 cm long, patently hairy, ca. 7 ram leng. Buds subgiobose.  Sepals ovate,
densely hirsute, Petals 4, 3-4x3-4 ¢m, pink. Stamens numerous; fila-
ments white; anthers orange, Ovary subglobose, ca. 1 em long, densely
hairy; styles 5 mm long during anthesis, attaining ca. 1.5 mm long in fruit,
minutely pubescent; stigmas capitate, dark brown. Capsules ca. 6 cm long,
narrowly clavate or ellipsoid, 7-12 valves, Seeds oblong, black, 1.0-1.2 mm

long, 0.6-0.7 mm broad.

Type: NrepaL: Annapurna Himal, Seti Khola, 4572 m, 2nd Aug.
1954, Stainton, Sykes & Williams 6593 (Holotype BM).

Fls. & Fris.:  July-September.

Distrib.: Recorded between 3600—4575 m  altitude, NEPAL.

22. Meconopsis villosa (Hook. f. ex Hook.) G. Tayl., Acc. Genus Meconopsis
28: 1934; Fedde, in Engler & Prantl, Nat. Pflanzenfam., ed. 2, 17b: 98,
1936: Chittenden, Dict. Gard, 3: 1273, 1956; Evans, Journ, Roy. Hort,
Soc. 84: 504, 19592: Hara in Hara, FI. E. Him. 103, 1966; Whitmore in
Hara & Williams, En. FL. Pl Nepal, 2: 38. 1979; Debnath et Nayar,
Fasc. Fl. Ind. 17: 30, Fig. 8. 1984, Catficartia vitlosa Hook. f. ¢
Curt. Bot. Mag. 77: tab, 4596. 1851; Hook. f. & Thoms., Fl. Ind. 235,
1955: in Hook f., Fl. Brit. Ind. 1: 119, 1872; Fedde, in Engler, Planzenr,

4, 104: 205. 1909; Hara in Hara, Fi, E. Him. 2: 40, 1971, Fig. 34

w EToende  few
A DADUR. I
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Fig. 34. Habit of Meconapshs villosa (Hook, F. ox Hook ) ., Tayl.
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Polyearpic herbs, Root stocks stout, short, clothed with rufous bristly
membranous persistent leal sheaths,  Stems up to 60 ¢m long, simple or
sparingly branched, patently bristdly with rafous, barbellate, 3-3 mm fong
bristfes.  Leaves 3-10 <310 cm, broadly owvale-cordaic or orbicular,
funeate or cordate at base, 3-palmatifid with palmatilobed sepments, appresscd
bristles on both surfaces, basal leaves peticlate, higher omes sessile, smaller,
borne at considerable imtervals apart, passing inlo bracts. Flowers solitary,
axillary or termminal, Torming -7 flowered 1oflorescence,  Pedicels 2.5-12.0 ctn
jong, clothed with the same type of bairs as on the stem. Sepals 1.5-
20cm long, ovate-oblong, subocute-obluse, appressed bristly, [.5-2.0 cm
long. Petals 4, 2.5-3.5 3540 cm, yellow, obovale-suborbicular, obtuse
to rounded at the apex. entire. Slamens many; filaments 0.8-1.0 cm long,
tliform, vellow; unthers yollow (o dark brown, 2 mun lopg, basifized. Gvary
narrowly oblong, plabrous, sigma sesstle, with 4-7 radiating lobes. Cap-
sules narcowly oblong, with 4-7 prominent ribs alternating with fainy ribs,
dehiseing by 4-7 valves Lo more than hall way Jdown its Tengih, d o 9.0 cn
[ong and wp to 0.3 ¢ broad. Seeds subreniform, dark.

Type: Inoia: Sikkim, J D, Heoker s (Holotype K, Tsotypes CAL,
FL, M).

Fis. & Fris.: July-—September.

Dixzirir. Recorded  between 2743-4270m  altitude, IwoDia:  Easlern
Himalaya, West Bengal (Dasjeeling), Sikkim: MNewal, BHRUTaN.

Note:  Meconopsis villosa (Hook. 1. ex Ilook.) GG. Tayl. is based on the
specics Catheariia viffose Hook. {. ex Hook. Taylor (1934) appropriately
considered the genus Carheartia and Meconapsis as congenciic.

PAPAVER

Linn_, Sp. Pl |: 506, 1753; Gen. Pl ed. 5: 224 1754; IyC. Syst, 20 76, 1821
Progdr. 1: [18. 1824: Elkan, Tent. Mon. Gen. Pap, 1837; Benth. & Hook. I,
Gen, PL Y- 51, 1862; Hook. 1. & Thoms., in Hook. f., FL. Bot Ind. 1 116
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Naot. Pllanzenfam. ed. 2, 17b; 1-45, 1936; Popov in Komarov, Fl. U.S.5.R.
7: 8, 1937, Mowat, in Tutio ef af. in FL. Europ. 1: 247, 1964, Jafr et Qaiser
in Nasir et Ali, I'l. W, Pak. 61: 7. 1974, Debnatb et Nayar, Fasc. Fi. Tnd.
17: 33, 1984,

Tvpe. Fapaver somnfferun Linn, 3p. PL 1! 3
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Annual, biennia! or perenpizl herbs with milky, whitish, yellowish or
orange juice. Stems extremely short or long, erect, ascending, mostly patent
bristly, rarely glabrous. Leaves mostly pinnatifid or pinnatilobed or pin-
natipattite, margin rarely eotire, mostly incised, dentate or serrate, segments
variously incised, basnal leaves petioled, cauline sessile, usually hairy-bristly or
plabrous. Tlowers singly on Jong pedicels or on scapes when stem not pre-
sent, cbracteale, inflaoresoence often panicylate, mostly patent or adpressed
seiose.  Buds ovate or subglobose.  Sepals 2 (3}, free, deciduous, ovate-
orbictlar, minutely setose. Petals 4 (-6), obovate-orbicutar with little
or no claw, mostly red, yellow, crange, hilac or white, Stemens numercus;
filaments filiform or dilated; anthers small, orkicular to lingar. Cyary mostly
ovoid, rarely eylindtical-oblong, plabrons or setose, superior, ovules numerous
on parietil placentas; stigmas sessile, 4-20, botne on a disc margin crenate to
deeply dissected, stipmy rays opposile placentas, uspally united into & con-
tinvous dise by a pyramidal convex or flat disc. Capsules narrowly cylindri-
cal, subcylindrical, clavate, oblong ot obovate or globular, glabrous or setose
or rarcty aculeaie, dehiscing by pores just heneath the persistent stipmatic
dizc, 1-loculed, pyramidal convex or flat disc covering the capsule.  Sceds
very Bmall, kidney shaped, reticulate, brown, black, dark-grey or white, without
appendage.
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Map 10. Geopraphical distribution of the genus Papover



96 BOTANICAL SURVEY OF INDIA

Ecol.: The genus occurs in the waste places along road sides, river
valleys, sandy meadows, subalpine and alpine zone from sea level to 5000 m.

KEY TO THE SPECIES

la. Stems very sbort, scapose with nc cauline
leaves. Leaves all radical P. nudicanle 5

1b. Stems long or rarcly short, scapose with
cauline icaves. Leaves not all radical :

2a. Plants usually densely hispid or stiffy hairy.
Cauline leaves not amplexicaul. Many
flowered:

Ja. Stigmatic segments keeled, marpina!l lobes
deeply dissected F£. macrostomum 4

3b, Stigmatic segments not Kkeeled, marginal
lobes shallowly dissected:

d4a, Filamcnis  often  slightly broad above.
Capsules setose:
5a, Stems with ngid spreading bristles.  Ter-

minal segments of upper leaves -+ elongated.
Flower buds with 2 large horns P, pavonium

L 2

5b. Siems more minutely hispid. Terminal
segments of upper leaves -|- as long as the
lateral. Flower buds horaless P. hvbridum 3

4b. Filaments filiform, linear. Capsules glabrous:

6a. Terminal segments of leaves much longer
than the lateral segments. Capsules cam-
panulate, number of the rays of the stigma
disc 2-13 (-13) P. rhocas 7

6h. Terminal segments of leaves almost equal to
the lateral segments. Capsules oblong-
ovate or clavate c¢ylindrical, number of the
rays of the stigma disc {5-)} 6-8 (-9):

7a. Leal segments usually 1-2mm  broad.

Peduncles short. Capsules 4-5 mam long ... P, stewartianum 9
7b. Leal segmenis wsually 4-10 mm broad,
Peduncles long. Capsules 10-20 mm long ... P. dubium 2

2b. Plamt glabrous or nearly so. Cauline leaves
amplexicaul, L or few flowered :
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8a. Leaves serrate-dentate, rarely pinmatipartite
or pinpabifid. Petalz 1.3-55 cm loog,
abovate-orbigular.  Capsules  subglobose
or ovoid, base rounded. Stigmatic rays 7-18
in tumber P somniferum B

8b. Leaves pinnately dissected or laciniate.
Petals 1.0-1.5 cin Jong, broadly obovatc-sub-
arbicular. Capsules obconical or  clavate
{obovate-cblong), base narrow. Stigmatic
rays 4-3 in number F. decoismes 1

I, Papaver decaisnei Hochst. & Sreud. ex Boiss. in Aon. Sc. Nat, Ser. 2.16:
372, iB41; Boss., Fl. Or. 1: 115, 1667; Fedde, in Engler, Planzenr, 4.
104 : 343 1500 Kitamura, Bl Afghanistan, 135 194(1; Cullen in Rechinger
F, FL Iran. 34: 15, 1966; Jaln ¢t Qasser in MNasir et Ali, FI. W. Pak. 61:

17. fig. 4, ¥-¥. 1974, P. furbingtum Fres.,, Mus. Snn-:kenb&rg 1: 173,
1211 non DT, 1821 P a'nr:.Fl.-"lﬂ Cullan & Bachinear f in Rachinmar F

4 Ry XA L L o L T LI R i <a

Fl. Iran. 34: 18, 1. 5, fig. 1 2, 15966,

|‘.---l|.'r1nl 11|'||1n||1:r (4]
caliiuoe, Laddiny i |

branched from below, densely ieafy in the lower half, upper ha]f luaﬂeas wu;h
leng peduncles, Leaves 1.5-1.0w 1.0-2.5 cm, lamina  variable, slightly
lobed, pinnatidissect or laciniate, more or less glabrous, apex acuie, racely
obtuse, without bristle tipped, base amplexicaul, lobes trangular to oblong.
lower lobes narrowed into a short stalk, stalk 5-15mm long, upper leaves
sesgile, more copspicgousiy dizzecred than the basai iegves. Pedigels (2-)
10-25 cm long, plabrous or very mioutely appressedly setose.  Flower buds
T-10 <47 wm,  cllipsoid, apex acute or minutely acuminate, usually gla-
brows. Flowers solitary, 2.0-2.5 cmio dismeter. Sepals glabtous, 7-10 mm
leng, ca. S5mm broad. Petals 1.0-]15cm long, broadly obovate or sub-
orbicular, caducous, reddish purple-reddish orange.  Stamens about as
long or slightly longer than the ovary; filaments filiform; anthers ca. | mm
long. Capeules 5-i8 x3-8 mm, obovote-oblong, narrow towards the
base, glabrous; stigma rays 4-8, marpin of the stigma disc shallowly Jobed
of wavy. Seed:s rg, 0.8 mm in diameter, suborbicular, krdney shaped,
browaish,

Trpe: IRaw, ducher 4047 (FL, G, G-BOIS, K, P); EGyrr, 1835, Schimper
125 (CAL, DUSB, E, FL, K, P, UPS); Inan, 1842, Kufschy 823(P); IRax, 1859,
Bunge sn. (PY;, AsGHawISTAN, Griffith 138A (P).

Fis.: Warch—May. Fris.: April—-June,

Distrib,: PakiSTAN; APGHANISTAN; IRAN; IRAQ; SINAT; JORDAN,
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2. Papaver dobinm Linn., Sp. P 2: 1196. 1753, DC., Syst. 2: 75. 1821 ; Prodr.
1: 118. 1824; Elkan, Tent. Moa. Gen. Pap. 25. 1839; Voight, Hort. Sub.
Cal. 3. 1845; Hook. f. & Thoms., Fl. Ind. 1: 250. 1855: Boiss., Fl, Or.
1. 115, 18687; Hook. f. & Thoms., in Hook. f,, Fl Brit. Ind. 1:
[17. 1872; Strachey, Cat. Pl. Kumaon, 8. 1906; Fedds, in Engler, Pflan-
zent, 4. 104: 3{3. 1909 ; Bamber, P1, Punjab, 353, 1916; Blatter et Ethelbert,
Bean. Flr. Kashmir, 1: 29, 1927; Popov in Komarov, Fl. U.S.8.R. 7:
639. 1937; Mowat in Tuotin ef af. in Fl, Burop. 1: 248, 1964; Cullen in
Davis, Fl, Turkey, 1: 233, 1965; Cuilen in Rechinger {., Fl. Iran, 34: 19,
1966; Jafrt et Qaiser in MNasir et Ali, Fl. W, Pak. 61 13, Fig. 4, A-D.
1974; Nair, Fi. Bashahr Him. 22, 1977; Whitmore, in Hara & Williams
En. Fl. Pl. Nepal, 2: 38. 1979; Debnath et Nayar, Fasc. Fl. Ind. 17: 34,
Fig. 9. 1984, P. rhoeas var, dubium (Linn)} Schmath., Fl. 1: 37, 1895,
P. laevigarum M. Rieb., FL. Taur.-Cauc. 3: 364, 1808; Boiss., Fl. Or,
1: 114. 1867; Popov in Komarov, Fl. 1J.§.5.R. 7: 640. 1937, P. turbina-
tum DC., Syst. Nat. 1: 64, 1817. P. dubium var. laevigeturmn (M. Bieb.)
Elkan, Tent. Mon. Gen, Pap, 23. 1839, P. dubium var. glabrum Koch,
Synops, ed. 1: 30. 1838. P. litwinowii Fedde ex Bornm, in Beih A. Bot.
Central. b, 19, 2: 202. 1906 (nom. nud.) ct in Engler; Planzenr. 4. 104:
341, 1909 {in adnof.). Fig, 35

Annual, caulescent or subscapose, hispid or bristly, rarely near-glabrous,
14-4} cm tall herbs, Stems stmple or sparsely branched from below, basi-
canliramous, rather densely and softly vitloas bristly. Leaves 2-10 x2-3 cm,
basal leaves pinnatisect, someiimes pinnatifid with oblong-ovate, entire, often
dentate, obtuse or acute, upper leaves pinnatifid into linear or oblong-linear or

lanceolate, entire or dentate, acute segments; segments 4-10 mm broad,
apex fprmlrmtmu in a bristle,. Paduncles 5-33 om lnna ercet, lal_'up with

A LR AT P

enlarged summit, slightly narrower than the base of the capsule, shorter
carpophore, hairs copious and appressed, white. Flower buds 8-16 x4-8 mm,
oveid, hornless, tapering to a more acute apex, broadest below the middie,
ronghly tubercular with whiter and more silky hairy. Flowers 3 to 7 cm in
diameter, terminal. Sepals 2, ovoid, caducous, glabrous or bristly. Petals
2.4-2.8 x3.0-3.6 cm, brick red to red in colour, nsually gvate, caducous, not
overlapping. Stamens few, as long as the ovary; filaments slender, up to
9 mm long; anthers broad elliptic, 1 mm long. Rays of the stigma disc yellow
in colour, 6-8 in number. Capsules 10-20x 3-2 mm glabrous, sessile, oblong-
ovate or clavate cylindrical, tapering from just below the summit, twice as
long as broad. Seed purplish black, reniform, 0.6 mm in diameter.

Type: SwITZERLAND & BRiTAiN, Herb. Linn. 6697 (LINN).
Fls,: April—June. Fris.: June--August.

L 1
Distrib.:  Inpia: Recorded between 1000-3000 m, Jammu & Kashmir,
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Fip, 35, Habit of Pupaver dabin Linn.
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Himachal Pradesh, Punfab, Uttar Pradesh: PAKISTAN, NEPAL; AFGHANISTAN;
Irax; USSR, Central & Atlantic Eurore; Bavkar Pemnsuna; North Avrica.

Note: Papaver dubiwn is a variable and complex specigs. Based on
variable characters, several taxa have been recognized, which are collectively
referred under a single polymorphic taxon P, dnbium Linn. which is very
closely related to P. rhoegs, but is easily recogmizable by terminal scgments
of leaves almost equal to the [ateral sepments {it 18 much Jonger than the Litergyl
segments in P. dubiupty, buds tapering to a more acute apex and are broadest
helow the middle (buds are bluct at the apex, broadest above the middle in
P. dubiyer)y; capsoles twice us long as wide (capsules less thun twice as long
as wide in P, dubium).

3, P. bybridom Linn,, Sp. PI, 1: 506, 1753; DC., Syst. 2. 73. 1821: Prodr
1+ 118. 1824 Tikan, Teat. Mon. Gen. Pap. 23 1839; Voight, Hort. Sub-
Cal. 5. 1845; Boiss., Fi. Or. 1: 117, 1%367; Hook. {. & Thoms, m Houok-
£, Fl. Brit. tod. 1: 117, i872; Fodde, in Epgler, PRanzent., 4. 104 332
130%; Bamber, Pl. Punjab, 353, 1916, Popov in Komarav, Fl. TU.5.5.R-
T 629 1937; Mowat in Tatin ¢f af. n F1, Eurep. 1: 249, 1984 Cullen in
Davis, Fl. Turkey, 1: 235, 1965; Cullen in Rechinger £ Bl lrun, 34: 21
1966 Jafri et Qaiser in Nasir et Ali, FL, W, Pak. 61 10. 1972, F. hispidum
Lam., Fl. Franc, 3: 174 1778, P. argemone Linn, var, hybridum (Linn.}

Schmalh., FI. |: 46, 895,

Annmial, ercct, 10-40 (-50) cm tall herb. Latex whiie. Siems branched,
angular, usually covered with appressed or subappressed stify, 1-2 mm loog
hairs. Leaves 2-3 pinnaiisect, profuse, more or less hispid, ultimate lobes
lincar or oblong, shart, margm revolute, apex acute or obtuse, wsually Htp
bristled, basal leaves ic a loose roserte, petioled, 620 cm lone {incl
petiole), 1.5-6.0 cm broad, each jeaf with 2-3 pairs of primary lateral segments
and one lerminal scgment, upper cavling lepves 2.0-8.0: 1.5-3.0 cm, gradually
becoming staaller and subsessile upwards. Pelioles 3-10 em long. Peduncles
(3-) 515 cm long, stout, oflen flexous, hairy, hairs appressed, ascending,
1.0-2.5 mm long, Flower buds 612x 6-10 min, broadly ellipsoid, apex
entite, hornless, densely subappressed  bristly, bristles 1.5-30 mm long.
Flowers 2-5 cm in diameter, solitary, ferminal or axillary. Petals 1-2 cm
leng, cobovate-suborbicular, caducous, pink red to cnimson or scaclet
with black or violet basal spots.  Siamens few, about ag long or slightly longer
than the ovary; filaments pradually thickening above, tapering below; anthers
ca. | mm iong, oval. Capsules 8-15 x 5-10 mm, broadiy oval or subglobose,
densely ecovered with yellowish, subspreading, often recurved, ascending,
1,5-3.0 mim long bristles; stigma disc short, convex, much narrower than the
width of the capsule, with 4-9 stigma rays. Seeds very small, 0.7 mm 1n dra-

.
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Type: South Furors, Herb. Linn, No. 66891 (LINN).
Fis.: March—June. Fres.:  May—September,

Dtsrr:b Pagistan; ArGHAMISTAN; Sw., & C. Asia: North AFRICA;

Eurarc: introduced clsewhere
RIhIEwvEE B I L% LS LT 1

LN ] Ly et el ) LTl

Note: Papaver hvbrichon is closely related to P, pgvonivm, with which it
differs by its mere minwiely hispid stoms {stems with rigld spreading bristles
in P, pavoriwn); terminal segments of leaves maore o less ag long a8 the latéral
segments {terminal segments of upper leaves L elongated im P. paveniun,
hornless fiower buds {buds with two latge horns in P. pavivrium).

4. Papaver macrostomum Boisz, et Huet Jin Sched. Pl Huet. 1835, nomen
nmfum]ﬁt Boiss. in Boiss., Fl. Or. i: 115, 1867; Fedde, in Engler, Pan-
zenr. 4. 104: 335, 199 Popov in Komarov, FLL USSR, 71 634, 1937,
Chitienden, Dict. Gaed. 1: 1480, 1956; Mowat, in Totio ef @/, in FL. Europ.
1: 249 1964; Cullen ip Davis, Fl. Turkey, 1: 231, 1965; Cullen in Ree-
hinger f., FL [ran. 34: 16, 1966; Jalel of Qaiser in Nasir et Ak, FL W. Puk,
&1: 15, 1974 Singh & Kachroo, Forest Flora of Srinagar, 25 & 27, 1976:
Debnath et Mayar, Fasc. Fl ind. 17. 36, Fig. 10, 1984, P. tbuliferum
Fedde, in Engler, PHanzenr. 4. 104 336, [909. P, dafechianum Fedde
le. 137, P, kwrdistanicum Fedde Lo, 337, P. divergens Fedde Le, 337,

Fig. 36

Annual, erect, herbs. Stems caulicamous with soft scattered spreading

:\-1 25 groent ne Avinela whinh nnmam:-.-'l Ty Iﬁu!rtr n‘ﬁ'nﬁ nlnh-ﬂ:l-:nnn'l ".ll"!l o .-1n
laliuy DRALCDE Fl..-u.uul.u.- willca “FI‘ TSy LAy, [

brist
em long. Lower leaves peticled, upper one usually EEEEIIE, often suhsc%ﬂe,
belonging smaller above. All leaves pinnatisect or deeply incised, with
linesr-lanceolate or oblong-lanceolate, entive or eoarsely or sparsely dentate,
acuie segments, terminating m a bristle, 1-4 ¢m long, hairs on both surfaces
of the leaf or vpper surface plabrous. Pedoncles 10-22 ¢m long, robust,
often flexous, appressed tmistly.  Flower buds 1.0-2.5:0.6-1.1 cm, ovate-
oblong, nearty rounded spex, with spreading bairs,  Flowers up 10 6§ om in
diameter.  Sepals caducous with spreading hispid hairs. Petals 2-3 om
long, btroadly obovate-orbicular, bright red, with or without or basal black
biotch, Stamens humerous, rg, 1 ¢m long; filaments almost black, slender;
anthers broadly ellipscid, 1.0 to 1.5 mm long, connective bearing a small,
orange, capitate apical appendage. Capsules 9-203d4-10 mm, oblong cllip-
spid or somewhat tubulose, broad at the apex and graduably narrowed to-
wards the base, glabrous, plavcous, faintly or not ribbed, usually smooth:
stigma rays 3-10, very dissected lobe of the disc, somewhat keeled, disc tecth
carinate-ascending, recuwrved at the edge. Seeds very small, up to 1 mm
long, reniform, dark brown, ceticniate,

Type: Tumgey (Erzurum), Armenia, Circa Tortum ad Vias, 1853, Huet
{Fl, G, G-BOIS, GOET, K, I, Traw, Szovits 235 (G-BOIS, P}; Iraw, 1858,
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Bunge g.n. (G-BOIS, P); [rax, 1842, Kotschy 151a {BM, G-BOIS)L
Fis.:  Apni—Tuly. Fres.: Joly—Auvgust.

Disirib,r ITuniy: N W, Himalaya, recorded betwepn 1300-3000 m,
Inmmu & Kashmir: Paxistan; ArGoansTan; IRaw; USSR TorRgpry;

ARMENIA; KUADISTAN,

5. Papaver nudicaule Linn, Sp. Pl 1: 5307, 1753; Willd., Sp. PL 2: 1145
1797; Vig., Hist. Nat. Patrots 43. 1814; DC., Swst, 2; 700 18321; Prodr. 1
117. 1824: Hook. f. & Thoms., FL Ind. 249, 1855; Hook. {. & Thoms. in
Hook. f., Fl. Bt Ind, 1: T17.1872; K. Pranil & J. Kiindig in Engl. & Prantl,
Phzfam, 3.2; 142, 1889; Fedde, in Engler, Pflanzenr. 4. 104: 376, 1909;
Blatter et I“thelbert, Beau. Fle. Kashmit, 1: 28, Pl. 8. 1927; Fedde in Engler
& Prantl, Nat. Pianzenlam. ed. 2, 17b: 119, 1936; Papov in Komarov,
FIL. US.S.R. 7: 606, 1937, Chittenden, Dict. Gard. 3. 1480, 1%51: Vun
Steeniz, FL. Mualesiana 1.5: 116, 19533-58; Backer & Vanden Hrink, ¥,
Tava, 1: 177, 1963; Cullen, in Rechinger ., FL. Iran. 3&: 12, 1966 Jafri
et Qaiser in Nasic et All, FI. W. Pak. 61: 9. 1974, Debnath et Nayar,
Fase, FL Ind. 17: 38, 1984, P. croceunmt Ledeb., FLo Al 20 271, 1830;
Kitamunea, Fi. Alghanistan, 135, 1960, P. alpivwm var, crocewn (Ledeb)
Ledeb, FL Ross. 10 87, 1842, partly. P. sudicande ssp. anrantigesn (DO
Fedde, in Lngler, Pflanzenr. 4 104: 3590, 1909, P, audicawle ssp.
commune N. Busch in FL Siberia & the Far East. P. adpinum L. var,
nudicanle Tischer ef Traeir. in Ind, sem. hort, Peirep. 3: 13, 1834,

Fiz. 37

Perennial heebs, hatry with simple somewbat stiff setose hairs, Rootstock
gealy, coversd with somewhat sheathing persistent leaf bases of the dense
rosette basal leaves.  Scapes erect, several, 10-58 cm long, 1-floweeed,
usually bristly or densely hairy; hairs 1.5-3.5 mm long. Leaves ail basal,
2-631-3 cm, rosulate, petiotate, somewhat glancous, bristly or ciliate, pin-
nately 3-iobed, lobes useally pimnatifid; terminal lobe somewhar larger than
the lateral cnes, often 3-lobulate, secondary lobes upto 11 mm long and 5 mm
broad. oblong, acute. Peticles 2.0-8.5 cm long, wideped at the base, ending
1n a leaf sheath, Flower buds ovoid-orbicular or suborbicular, 8-12 x 5-9 mm,
blunt at the apex, densely stiffy and subappressedly hairy with dark brown
in colour. Flowers 1:5-5.0 oo in diameter. Sepals concave, caducans, hispid
with stiff brown hairs. Petals 4, obovate-suborbicular, vellowish-oranges or
vellow in colour, 10-18 mm long and uswally about as broad. Stamens many,
linear; filaments about as long as the cvary; anthers ¢4, 1-2 mm long. Cap-
sules 8-153x35-10 mm, oblong to oblonpg-globose, usually roughly setose.
Stigmatic dis¢ about as broad as capsele, with 7-8 ridges with somewhat
channelled, pores 7-8, alternate with ridges. Seeds 0.4 mm in diameter,

reniform.
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Fig. 37, Habit of Papaver nudicaule Lion.
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Trpe: SierRra. Herb, Lina. No. 6695 (LINN),
Fe.: Mav--luly, Frie.o July—Augusi.

Distrib, o Tsma: W, Himaluya, recovded between 3000-5000 w1, Jammu
and  Kashmir, Himachal Pradesh; Pakmstas; AfFGiiasistan; USSR

BN GORTA.

Nove:  Papaver nndicaute is o very warighle specics in size and colour
of flower.  Flower celour varies {rom pale yellowish to vellow. orange or
saffron. Popov {in Komarov, Ft, LSS R. T 607 1937) mentioned the India-
Himzlaya disiribution of P, croceum which he treated ax a distingt spocies.
But Jafri et Qaiser (in Nasir et Ali, Fl. W. Pak, 61, : 10, 1974} considered
£ erocewmt as 4 synonym under P. andicawle. The differences between P
crovewmt und P mwdicaule are in fower colour (vellow and  orange
respectively}  and  in-leal’ segmentation (narrow and somewhat  broader
respectivelyy. On these characters F. crocewwn cannot be maintoingd as a4
distinct species from P, nudicaule.

. P. pavoerium Fisch. ¢ Mey. in Ind. Sem. Hort Petrop. 9. B2 1833:
Schrenk, Enunt. Pl. Nov. 2: 64. 1842: Boiss., Fl. Or. 1: 116, |867; Fedde,
in Engler, Planzear. 4. 104: 333, 1909; Popov in Komarov, Fl. US.5.R.

7. 627, 1837; Chitrenden, Digt. Gard. 3: 1480, 1956; Kitamura, FL
Afchanistan, 136, 1960; Cullen, m Rechinger [, FL lran, 34: 22, 1964,
Jafri et Qaiser in Nasic et Ali, F1. W, Pak. 61: 12, Fig. 4, E-L. [974. P,
conigerum Stacks in Hook. £, Kew Journ. 4: 142, 1852 P, Mvbeichon
var. glabrum Boiss,, FI Or. Vo U7, 1867 P, hybeidiem vyar, siferocarpin
M. Busch, Fl. Cauc. Crit. 3. 4 33, 1903 P. povomium var, incormuten:
Fedde, in Engler. Plianzenr. 4. 104: 334, 1909, P. arelfatim Woron, Bull.
Mus. Cuucas. 11: 276280, 191%; Popov in Komarow, Fl, USSR, 7

628, 1937, Fig. 38

Aonnual, erect herbs, 8-35 {-40) cm tall. Stems branched, covered with
hizspid, often setose below, bristles 1-3 mim long, Leaves 2-3 pinnatisect,
hispid, densely hispid under sorface, particularly on the mid nerve, ultimate
segments oblong or ovate, margin revolute, apex acute or obiuse, tip bristled,
basal Jeaves in a loose rosette, petioled, 320 cm long {inclh petiole},
1.5-5.0 ¢m broad, upper cauline leaves 2-8:1-3 cm, gradually becoming
smaller in size and smaller upwards. Petioles 2-10 cm long. Pedicels 1.5-
T0.0 ¢t long, bristiy. bristles appressed, ascending, 1.5-2.5 mm long.  Flower
buds 7-15 59 mm, oval or ovate, sometimes subglobular, densely spready
bristles, with 2. long, hollow apical horns, horns up to 3 mim long, lingar-
short triangular. Flowers 2-4 cm in diameter, often in groups of 3. Sepals
2 7-13 mm lopg (incl. apical horns), 6-10 mm broad, obovate-prbicular
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Fig. 33. Hahit of Pupaver pavonfws Fisch, et Mey,
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e g 11 FALHEr e, | hmr“'l o7 hru*h lu-.-cﬂ:lvc |.-L'”-11r'l|.'r|1'.‘r 1 'J‘ mm ln:"ul‘l.-l:r Fay: 111.
b GIOnis Ll proATELL,  JEIGpAL ol B Pl e S wrSta

1,525 1.0-2.0 cm. obovate- aub-::rbl-:;ular, gaducaus, buglu red with black
basal spot,  Stamens about as fong or slightly longer thar the ovary: tllamenis
46 mim lang, fliform, often stighily broad above; anthers ca. 1 mm long.
oblong, with litle cordale base. Capsules 3-8+ d-6 mm, broadly ovoid to
suborbicolar, ribbed. densely bristled. bristles 2-3 mun lomgt stigma  disc
convex-hemispherical. stightly shorter than the width of the capsule. stigma
Tuys 5-6 (-8} in number.  Seeds c. 0.5 mm in diameter. elongated. reniform.

Type: USSR, Lefumann 30 (GOET, ),
Fis.: April —June. Friv.! May—August.

Distrib, . Pakistas: ArGnAaMisTan: IRan: ALTar; USSR,

Note: The species Papaver paveniym s very varlable ip the nature of
its tgaves and size of the flower buds. T4 differs from is allied species P,
hypbridum Dy its 2-horned calyx, wsuvally more deosely hispid and shorier
pediceis. It is seen rarely that sepal horns become obsolzie ¢ven on the same
plant. £ eceflatnr Woton 15 only a variant of £. pavenium with obsolele

calyx horns. because the characters of the lewves and capsules are exactly
Tike those in P. pavoriuin.

7. Papaver thoecas Linn., Sp. PL 1: 507, 1733; DC,, Syst. 2; 76, 1821; Prodr,
J: 118, 1824: Elkzn, Tent. Mom, Gen. Pap. 27 [837: Voight, Hort
Sub, Cal 5 1845 Rpiss., FLL Or. 1: 113, 18467 Hook, f, & Thoms, in
Hook. £, FI. Brit. Ind. 1: 117, 1872; Fedde, in Engler, PAunrenr. 4. 104
293, 1904 Bumber, Pi. Punjab, 353, 1316; Blatter et Ethelbert, Beau. FL
Kashmir, 1: 29, {927, Chritenden. Dict, Gard. 3: 1480, i956; Van Steents,
FI, Malesiana, | 5: 1146, 1955 53; Backer & Van dan Brink, Ft Java, 1:

S 25 Bantn 13 e etk AR L pELLd

177. 1963, Popoy in Komarov, FI. LLS.5.R. 7: 636, 1963; Mowat, in
Tutin et af. Fl Eurcp 1: 248 1964: Cullen in Davis, F1. Tui‘kﬁ:}f I: 231

TOLE . ™ Tl ar T YAk Tain £l Tuce AAd. IW 1085, Toio
1965, Cullent in I\I;,.L-IIJ.JI_E,'EI 1. r1. IF8it, 2% 14, 1700 Jalii et \{ul:m i

Mawr et Ali, Fl. W, Pak. 61: (4. 1974: Babu, Herbaccous Flota of
Dehra Dun, 30, 1977; Debnath et Nayar, Fase, FL, Ind. 172 3%, 1934, £,
frookeri Baker ex Hook. ., in Bol. Mag, t. 6729, 1883 Nutr, Rec. Bot.
Surv, Ind. 21. j: 5-9. 1978, P rhoegs var, hooken {Bukery Fedde. in
Engler, Planzenr. 4. 104: 308, 1909,

Fig. 39

Compon Numes: Lalposht (Beng)y, Lole, Latkhaskhas (Gup)y: Lal,
Lafpost, Posi. Postekebifa {Hind.}: Ghovasma-kashokasha (Mal):  Rokra-
postaveifsiahe {Sans.); Siguppappostaka, Sivappugashagashe (Tam.), Erragossa-
zasiraia, Errapostakara (Tel): Gulelalakebije, Khas khashsivah {Urdu).
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Fic. 39, Habit of Papaver rfueas Linn.
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Annual, erect, caulescent, hispid, herbs, 18-50 cm talf, Swms simple
or sparsely branched, covered with rigid, horizontally spreading I-3 mm lnng

hrictles leaves 5,5.018.8 3007 5 om. cimuate-ninnatibdd to marhila
e d e W F e - - & ' et et 'LJ.J’ “LLJ““*E Pr "EEWryTLE “ L% }‘LI‘.“IL.EII: ‘l."‘

narrow acute, brisile pointed scgments, hispid, variable in size, terminal seg-
ments of leaves moech larger ther the lateral segmoenis, basal or lower leaves
pelialed and less disscoted, upper leaves larper, sessile, more dissecled, with
an amplexicanl base.  Peduncles ercet, 1023 cm {ong, with dilated summit,
broader than the hase of the capsules, hairy, hairs irrepularly horizontally
paient, vellow 1o colour. Flower buds 1.5-3.0 > 1.0-2.0 cm, obovoid, horntess,

hlunt at 1tha apex, broadsaet ahave the middls or r-\:mlu at tha +H|.'|r“-l- nnuru:nlu
ape =t abov e o 2t the m [yt by

and roughly tub:rculattl;-,r hairy, trregular in ahap&‘:. Flowers SD'IIEEI‘J.-', ti:r-
minal, ¢g. 7.5 cm in dilameter.  Sepals 2. Petals 3.7 <3.3-6.5 ¢cm, obovate-
suborbicular.  Stamens numerous; flaments Vnear, fiiform; anthers 1 mm
long. oblong. Capsules 12.0 =15 mm, campanulate, glabrouws: ravs of Lhe
stigma dis¢ dack in colowr, 9-13 {-15} n number. Seeds dark brown.

Fype: Europe, Herb. Linn, No. 6896 (LINN).

Fis.: April—July. Friv.:  July—September.
Eare 11 _u.n Al M. J__ L  Th.__:-. b I [P TR 1 __ L TET_ .
UI’ 'HFHJ' I HNDiA LITINIL l.lil.! !'l.il-l..l-cbll, l.' I.I.I.I_Jﬁ IJ., Lilhdl LIRS, L =)

Bengal; HFF‘M_ Evrore: A¥rica (Nocth),

Uses: ‘Lhe latex from the capsunles is narcotic and has slightly sedative
properties.

Note: The species Papaver rhoeas is A m}f variable spcries in size,

o
1

L . Iy L Y S (PRSI I L omm ok e P |
AL dill LIOIiIIILas LA 3 ves, Lorou ‘U‘l Illﬂ.lll\-‘l!i}l, UI.II'“.-I- UI.UE Il ULL j.PC'ItI‘.l.I:-, FET]Lx]

shape of capsules,

P. hookeri s ofien regarded as separate species bul it js only 4 robust
and taller form of P. rhocay.

The many forms of P rhogar are regarded by horticulturists as one of
the beawtiful species in cultivation. In India such plants are P. rfocas vir,
fatifcliac Pram and P. rfioeas vac, wmbrosim Moit,

%.  Papaver somniferum Linn., 3p. Pi. 7: 308, 1753; DC,, Syst. 2@ 8§, 152},
Prodr. 1: 118, 1824, Roxburgh, Fl Ind. 2: 571. 1832; Wight et Arn.
Prodr. FL Ind. 17. 1334; Elkan, Tent. Mon. Gen. Pap. 30, 1837; Yoigl,
Hort. Sub. Cal. 5. 1845; Hook, T, & Thoms., FL Tnd. 1: 236, 1855; Boiss.,
Fl. Or. 1: 116 1867; Aitchison, Cat. Pl Punjab & Sindh, 4. [469; Hook.
f. & Thoms. in Hook. {., Fl. Brit. Ind. 1: 117, 1872; K. Prantl & J. Kiindig
in Engl. & Prantl, Pflazlam. 3. 2: 142. 1889; Duthie, Pl Upper Gang.
Pl. 1: 36. 1903 (Repe, ed. 1: 36, [990); Fodde, in Engler, Pllunzenr, 4.
184 332 1900; Gamble, FL Pres. Madr, 1: 35, 1915 (Repr.ed, 1: 23, 1257);
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Haines, Bot. Bih. & Or. 1: 23, 1921 (Repr. ed. 1: 23. 1961}, Popov in
Komuarov, F1. US.S.R. 7: 644, 1937; Chittenden, Dict, Gard. 3: 1480, 1951.
Van Steenis, Fl. Malesiana, {. 51 116, {955.538; Mowat, in Tutin ef af.
F1. Europ, 1: 247, 1964; Cullen in Dgvis, Fi, Turkey 1: 230. 1965; Cullen
in Rechinger £., FL lran. 34: 15. 1966, Jafri ot Qaiser in Nasir ot Ali, Fl
W. Pak. a1: 19. 1974; Whitmore in Hara & Williams, En. FL. PL. Nepal,
2: 38, 1979: Debnath et Nayar, Fasc. Fl. Ind. 17: 40. }984.

Fig. 40

Common Names : Poste, Post (Beng); Aphina, Khuskhus, Posta (Guj.):
Afim, Afywm, Khas kash, Post, Postekebif ( Hind.); Afium, Keshakasha (Mal.).
Afim, Doda, Khaskhas, Khishkhash, Post {(Pun); Ahifen, Chasa, Khasa,
Khakasa, Ullasata (Sans.); Abini, Gashagasha, Kasakasa, Postaka (Tam.);
Abhini, Gasagasala, -Gasalu, Kasakasa (Tel.); Khashichashsufaid (Urdu).

Annual, robust, glabrous or nearly so, herbs, 10-100 cm tall. Stems
distally cauliramous, often branched, few hairy. Leaves 3-15 >fl-8 e, usually
simple, repand, serrate-dentate, often with larger teeth alternating with smaller
ones, rarely pinnatipartite or pinnatifid, basal leaves with a s-lmrt stalkn_:'d,
stalks up to 2 cm long, gradually broadening nto base, upper rleaves sessiie,
cordate-amplexicaut. Pedicels 3-20 ¢cm long, glabrous or with spreadl_ng
bristles. Flower buds 1.5-3.0 < 1.0-2.0 c¢m, ovoid-oblong, obtuse, coria-
ceous. Flowers 2-10 em in diameter. Sepals glabrous, evanescent, as farge

n Lo ol & &8 1 B &K ~m  ohovate-orbicular, margin  wavy.
45 the DUd. Ferdls .o=J2J0 A 10700 i, WY R 5 B k.

Stamens as long as ovary; filaments yellowish, 5-0 mm long; anthers 1.0-
1.5 mm long, oblong-linear. Capsules 7.0 - 5.0-6.0 cm, glabrous, subglobose
or ovoid. base rounded abruptly tapering; stigmatic disc s::aric.sus, usualty
7-18 stigma rays. Seeds eca. 0.3 cm in diameter, orbicular, white or grey-
black.

Type: South EUroRE, Herb. Linn. No. 669/8 (LINN).
Fis,: April—June. Fris.:  July—August.

Distrib.: INDIA: recorded up to 3000 m, Harvana, Delhi, Uttar Pradesh,
Bihar, Sikkim, Assam, Manipur, Mahavashtra, Karnataka. Tamil Nadu,
Kerala: Pakistan; NepaL; EUROPE,

Uses:  Papaver somniferum (opium poppy) is widely cultivated for its
latex. which contains alkloids (mainly Morphine, Narcotine, Papuaverine,
Codeine, Thebaine), Latex is obtained by scratching, notching on young
capsules by a single pointed needle. Opium, in its primary effects medicinally
is stimulant, and its secondary action narcotic, anodyne and antispasmodic.
Opiom is used in diarrhoea, diabetes and rheumatism and afso as a antidoet
to snake poison and scorpion sting. The seed itself is used in cooking and
making sweets. Seed oil is suitable for making candles, soap, medicine und
food.
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Fig. M. Hakit of Purpaver sonpmrideria Linn.
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9. P. stewartianum Jafri & Qaiser, in Nasir et Ali, F. W. Pak, 61: 13. 1974.

Annual. erect., branched herbs, ¢z 25 cm tall, glabrous except upper
portion of the peduncle. Leaves 3.0-7.0 < 1.0-1.5 cm, 2-pinnstisect; lobes
3.0-(10.0-12.0) » 1.0-1.2 mm. thin, oblong or linear, lobulate or entire, basal
leaves subrosciie, petioled, upper leaves subsessile or sessile.  Peduncles 1-4 cm
long, very frequently sparsely papillose. Flower buds 3-7 mm in diameter,
suborbicular, glabrous, apex rotund. Flowers 2.0-2.5 ¢m in diameter. Petals
1.5 ¢m long, obovate-orbicular, dark red or scarlet. Stamens more longer
than ovary, 5-6 mm long; anthers 1 mm long, oblong. Capsules 4-5:(3 mm,
oblong, base rotund, glabrous or nearly so; stigma 3-6 lobed, flat.

Type: PaxisTAN, Campbellpore. in grain fields, 2.4,1949, Siewart s.n.
{RAW).

Fls.:  April,

Distrih.; PAKISTAN.

ROEMERIA

Medicus in Usteri, Ann. Bot. 3: 15. 1792; DC., Syst. Nat. 2: 92. 1821;
Prode. 1: 122. 1824; Endl. & Fanzl. Gen. PlL. 2: 856, 1837, Benth. & Hook.
f., Gen. P, 1: 53. 1862; Boiss., FL. Or. 1: 118. 1867; Regel in Act. hort. Petrop.
$.1: 228. 1877; O. Ktze. in Act. hort. Petrop. 10. 1: 162. 1887; K. Prantl & J.
Kiindig in Engl. & Prantl, Pflzfam. 3. 2: 141, 1889; Fedde, in Engler,
Pflanzenr. 4. 104: 238, 1909; Popov in Komarov, Fl. U.S.5.R. 7: 596. 1937,
Mowat, in Tutin ef af. in Fl. Europ. 1: 251. 1964; Cullen in Davis, Fl, Turkey,
1: 218, 1965; Cullen in Rechinger f., Fl. Iran. 34: 6. 1966: Jafri et Qaiser in
Nasir et Al, Fi. W. Pak. 61: 4. 1974..

Type: Roemeria violacea Medicus in Usteri, Ann. Bot. 3: 15. 1792 =
R. hybrida (Linn.) DC,, Syst. Nat, 2: 92, 1821.

. bristl foetid herbs. Latex yellow, Leaves bi or
tripinnate with narrow much cut lobes, often ending In an acute mucro, lower
basal leaves peticlate, upper sessile, Flowers solitary, axiilary and terminal.
Sepals 2, free, imbricate, caducous. Petals 4, red or violet, broadly obovate,
deciduous, crumpled in bud. Stamens numerous; filaments filiform, subulate
or dilated; anthers oblong. Ovary 2-6 merous, linear evlindrical, unilocular;
styles very short; stigmas 3-4, capitate. Capsules silique like, linear-cylin-
drical, thin, glabrous to setose, many seeded, dehiscing from apex to base by
3-4 vaives. Seeds many, small, grey or biack, reniform.
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Distrib.: ca. T species only of SW. Eurore, Asts und N APRICA
{Map 11). 2 species in Indian region: Pakistan.

Fosd « Bromy and sendy ceserly firlds, eardens, elavey slones of foot-
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Map 11, Creocpraphical disinbuotion of the gonns Roewisrio

KEY TO THE SPECIES

la. Pelals violet. Filaments snbuolate. Siliques spapscly
or dgensely se1ose al upes or along coiire length e R Ryvorida 1

1b.  Petals bright red. Filaments siighiy dilated. Siligues
glabrous except 4 satae projecting bevond the stigma .. K. refraria 2

1. Roemeria hybrida {Linn.) DC., Syst, Nat. 2: 92, 192F; Predr. 1; 122
1824; Gren. et Godr. FL Frapce 1: 60, 1848; Boiss, FL Or, [ 118, 1867;
Willk. et Lange, "Poods, FL hisp. 12 87401880, Baw. et Trab, Fl alg, 20
1885 K. Praf} & F. Kindig in Engl. & Prantl, Pllxfam. 3. 2: 141, [RE9;
Halucsy, Consp, FL grace. 1: 40, 1901, Fedde, in Fagler, Pifanzenr. 4.
104 239 199 Popoy m Komarey, Fl, L 5. R, 7 396, 1937; Wiamura,
Fl. Afghanistan, 136, 1260; Mowat, in Tutin o @l ¥, Burop. 251,
1964; Cullen dn Davis, FL Turkey. 10 218 19635 Jufri ¢t Qaiser in Nasir
ct Ali, FL. W, Pak. 61. 4. 1974, Chefidfuninnr hvbridam Linn., 8p. P11 506
1733. Fig, 41
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Fig 41, Mabit of Roesiertg frlrtdz (Linn,) DO,
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awiER L o e D i e an

brauched rﬂtn::]:.-' simple, coverad with soft. white, spmﬂdmg hlspid hairs,
rarely plabreseent, 5-30 cm tall. Leaves 1.5-6.0 cm long, sparingly hispid,

4w e T s b A ey e ) R j 1 . 2 ML a1

2"‘3 pl.ll-llﬂ-ll-'!lh'.-l, Wiinais i-'l'l-bll-lﬁlll-ﬁ INEAI OT uvmu-uwu'ﬁg IEEAE AL lLlIIT,
with or withost pointed bristles at the apex, lower and basal leaves petioled,
uppermost legves sessile. Petioles 1-3 om long, gradaally becaming shorter
in the upper leaves, somewhat broad and sheiihiog ar base. Flower irds
8-13 » 3-8 mm, oval-oblong, apex obtuse, sparsely covered with bristly hairs.
Pedicels 0.5-5.0 cm long, tcreasicg vp to @ cm in froiting condition, upright
or recurved, glabrous to sparsely pubescent. Sepals 8-13 mm long, ca. 5 mm
broad, oblong, apex hooded, ocutside pilese. Petals 2.0-2.5 ¢ 1.5-2.0 cm,
abovate-subrounded, violet, black blofch at the base. Stamens multisertate;
anthers ca. L5 mm long, obtong; filaments 7-8 mm long. sebulate.  Ovary
5-10 mm long, eq. 1.3 mm broad, linear oblong; styles very short; stigmas 4,
capitate, puberulous.  Siligees 1-7: 1-2 cm, &s thick as or fittle thicker than
Fruit stalks, linear, dehiscing by 3-4 valves from base Lo apex, tapering slightly
iowards apex, sparscly or densely setosc at apex or along entive length., Seeds
numerouy, ce. ] omm diametet, reniform,

, more or les hignid herhs, Stemc 11r.1ml|1.-' npriglht, Hi?ﬂ[‘iﬂﬂt.-l}-’

Diserib, ;S W, EUuroes; 5. W, Asia; N. Asgica.

REY TO THE SUBSPECIES

fa. Ultimate segments of the leaves ovate-obloag,
with pointed bristlcs at the apex.  Pedicels ereet.
Siliques densely selose sip. dodecandrg

Ib. UMimale scgments of ithe leaves tnear, without
rointed brostles at the apex.  Pedicels recutved.

L I S [Py e PR R
Jlllh.l_l.-l.'n.-ﬂ D-IJI‘.:I.J BEJ_‘]- [« IeE AN L) - .‘hhl . .I"Jl_!"l'.-'l' ol
subsp. hyhrida

Annpal, more or less hispid herbs. Sterns 20-30 om tall. Leaves 2-3
pinnatisect, ultimate segments uf the leaves Hoear, 10-201-3 mm.  Siliques
sparsely setose, at lgast at the apex or alomp entire length, with o recurved

pedicel.
Type: Bouth Eurore, Herb. Linn, no. 688/6 [LINN)
Fiv.:  April—May. Fris.:  May —-Juie.

fhistrib. ;. Paxastan; USSR.: BroGamia;  travcr:  GRENCE;  SPAIN;
JuGousLAviA; Porvvgar; TUBKEY; BrITaiy; NrETHERLANDS, MNuarth ArRica,
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Nafe: The oo

(1 |y
TOTAY
17 %)

renee of this planl i Pakistun was first reported by

TJ:P{!'; P = t: DV | 1 1
R H A 43 dl INEfaudneed Trednl,

et Quiser |
subsp. dodecandra [Fa}rssk} Naire 10 Janyndicr ot Maire, Car. Pl Marac.
2: 257, 1932; Cullen in Rechingar £, I Tran. 34 6. 1966; Jafri et Qaiser

in Masit ef Al FL W. Puk. a]: 6. 19?4 Chalidonium dodecandea Forask,
FL Acgypt-Arab. 100 1775 Roemerie dodecandra (Forssk.) Stapf,
in Denkschr, Akad. Wiss. Wien Math.-Nat. K1, 51 295 1488; Fedde,
in Engler, Planzenr. 4. 104: 242, 1909 R, orientalis Neiss., Ann. Sc.
Nat. Ser. 2, 16: 374, 1341; Bolss., L Or. 1: 118, 1867; CulTeman,hmf{cr
f,, FL Tran, 34: & 1966 Jafr et Qaiser in Nasir et AL, FI. W. Pak, &)
6. 1974,

Annual, densely hispid herbs.  Stems 3-30 em tall.  Leaves 2-3 pinna-
tiseel, pltimare sepmoents of the leaves ovate tooblong, 3.0-12.0~ 1.0-2.5 ¢m,
with a pointed beistle at the op. Siligoes denscly selose, wih an ecrect

pedicel,

iy, - April--May. Frev.: Mav—-June.
Distrib, - PARRTAN: AFcUANMSTAN; USSE; luan; Jorpox; FGYeT,

2.  Rocmeria refracta DC., Syst. Nal 2: 93, 182); Prodr. 1: 122, 1824; Boiss,,
Fl. Or. 1: 118, 1%67; Fedde, in Engler, Fllanzenr, 4. 104 243, 1909; Popov
m Komarov, FL USSR, 7:597 1937; Kuamurs, Fl, Afghanistan, 134,
1960; Cuilen in Davis, FL Turkey, 1: 218, 1965; Cyliep in Rechinger £,
Fl. fran. 34: 7, Fig. 1, A, 1966; Tafri et Qaiser in Nasir ¢t All, Fl. W. Pak.
61: 4. 1974, Gloucium rofractiem Stey, in DC., Syst. Nat. 2@ 93, 1821 in
obs. nom. mid. Roemeria rhoeadifiora Boiss., Diagn., Ser. 1. 6; 7. 1855;

oo 1l iMe 1. 110 FHF’L? B kel n.:l.n-.:.! e Manl] e Mlak [ s
LALALwlry 4 Fu LR, 4, 1 LA, Pl %y LR LIFLTF I.\."-'EU.. 11l AFLAll. OO P LMoL, LFL L.

43. 11 245, 1870,

Annoal, hispid hetbs.  Stems upright, with loosely spreading branches,
rarely simple, covered with soft or bristly white hairs, rarcly glabresceat,
basal part coversd with persisteni leal sheaths, 9-40 cm tall.  Leaves 2-6 cm
long, sparingly hairy or glabrous, 2-3 pinnatisect, ultimate sepments linear-
oblong, apex obtuse, 3.0-15.0x 1.0-35 mm with or without small seta at
the tip, lower and basal leaves petioled, upper leaves sessile. Petioles
2.0-5.5 ¢m long, gradually becomaing shorter in the upper leaves, broad
and sheathing at base. Flower buds 7-18x4-9 mm, globose to oblong-
pyriform, glabrous or hispid. Pedicels 1-4 cm long, inereasing up to 13
cm in fruiting condition, glabrous to densely pubescent. Sepals 7-18<4-9
mm, oblong, apex hooded, outside pilose, Petals 2.0-3.0x1.5-2.5 cm,
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obovate-subroundsd, bright red, Dlack spot at the base,  Slamens numerous,
mulliscriate; anthers 1.0-1.5 mm long, oblong;
glender, slightly dilated. Owary 8-10 mm long, ca. 1.5 mm broad, linear
oblong; stvles very short; stipmas 4, capitate with ciliate lobes.  Siliques
1,540 ¢ long, 1-2 mm broad, ercet, attenuate, dehiscing by 3-4 mucronate
valves, glabrous except 4 setae projecting beyond the persistent stigma; seiac
e, 1 mm long, alternating with stigma lobes.  Seeds nemerous, ez 1 mm

dizmeter, reniform,

filumeniz 4-8 mm long,

Type: USSR, Dagestan (Derbent), 1810, Steven sn {G-DC, H—
holo).

Fle.: April—June. Friz.: June—July.

Dicirib,: PAKISTAN; AFGHANISIAN; [kax; Timkry, USSR,
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systematic position and tnierpreting taxa of doubtful alliances.

By thiz time a large number of palynotaxonomical works on different
families have been reported.  Almiost in every case il was observed that pollen
morphologeal data played significant role in evaluating the phylogeoeric
relationships among different taxa.  Also, thore are evidences wihere soine
taxa of coniroversial aflimities were properly arranped on the basis of pollen
morphological characters.

Az wax stated hefore the basic objechive of the present investigaliom was
1o solve the existing controversies of the statos of some taxa and their phy-
logeny, The prescnt investigation on the pollen morphology of Papaveraceae
distrnbuted n the Indian remon thus, was devoted maimly for the cvaluation
and reinterpretation of the results of the morphological studies discussed in
the chapter 1; and so an attempt has been made to work out a phylogenetic

tree puoiely on pollon morphological choraorers of the taxa investipnied.

There are controversies regarding the systematic position of the geous
Hypecoun in the family Papaveraceac. Hulchinson (1921} treuted Hypecorai
ag a subfamily of Fumariaceae. TFedde {1936 and Enpler & Phiels (19363
plisced it in the family Papaveraceae, along with Papaveroideac and Fumatio-
ideae, but Gleason (1932) and Melchaoir (1964} placed it under Papaveracaeas
as a subfamily.

Cronquist (!96%) sugpested that both Avpeeown and Preridophyiium
were the connecting link between the 1wo families Papaveraceae and Fumaria-
ceag. Thus, the study of pollen morpholopy of the genus Hppecopm was
yndertaken in order to asses its systematic position in relation to Papaveraccac
and Fumarisceae. A conventional pellen key has been incorporated using
mainly the hight microscopic characters. This key may be useful in future
for identification of living and fussil pollen prains.

Repotis on pollen morphological studies of the farmly  Papaveraceae
were done by Caturan (1931}, Madalski (1955), Sapdullaeva {1959}, Tarna-
vschi & Mitrouin {19603, Layka ([976) and Kalis (1979). Erdiman (1932)
studied the pollen grains of 1his family and indicated that the lamily is
eurypalynous. Later, Lindn v Rachele (1974) studicd the pollen of eleven
genera  ofuthis family and formed a simijar opinion. Work of Henderson
(1965} on Adfeconopsis and that of Lavka (1973 on Adrgemone are also
referrable.
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1.2, MATERIALS AND METHODS

Dy polleniferous material was obtained {rom different herbaria including
British JMusenm, Leondon (BM); Ceatral MNaticnal Herbarium, Calcurta,
India {CAL); Forest Research Institute, Dehra Dun, Tndia {DI); Botanical
Survey and Herbarivm, Nepal (KATHY.  Vaucber data and herbariom sheet,
accession numbers are bisted in table L.

Preparation of material

In most of the cases the anthers sometimes the lowers or the small buds
were acctolyzed yccording to the method described by Erdtman (1952} and
arc as follows,

mm) soreen spread

The materinls were crushed aa a

The materinls were crush finely meshed {60-100 en p
out on a lunnel keptin a centrifuge tube,  The funpel was then washed with
Ell:E:tD]}"vi]H mixture [acetic anhideide and concenirated salphuric acid (9:17).

b adueda sf bha centariale sran maefeemand e wond ron b b ls [T R Py gs l‘ﬂ" 211
_!,.'.H..-l.‘k?_l}"]"l 14l l.l]‘_- ]ﬂli:l.l.'h'l]“]a Y j.‘!.-J.J.I...IJ.IIII..LI. ].Il. 'ﬂ. 'I"ffl.l,.’L-l. uﬂl.ll “l. [ LW TN LlLi

the ¢olour of (he solution turned brown {medium-dark dJepending on the
nature of the material}.  The tubes were then ceptrifuged al 2000 rpm and the
supcroatant was decanted. Euhﬂcqutntiy, the sediment containing the polien
was washed atleast thrice in distilled water by centrifugation. Then the
material was treated in glycerol (5095} and aubsu:[uem!} centrifuged and de-
canted; the tobes were kept upside down on a filter paper to decani the deops
of the fluid and then incubated at 40°C 1ill the material become dry.,

However, those material used in SEM study were not treated in glyceral.
Prepuration of permanent sliide

To prepare the pormanent sides minute cubes of glvcerine Jelly was
taken on a platinum necdle. Jelly cube was touched on the surface of the pollen
beating eadiment in the centrifuge tube and transferred to 2 elean slide,  Then
it was coveraed with coverslip, Jelly was melied over the dame and wag spread.
Ultimately covershp was scaled off with paraliin.

For the detailed study of the surface ornamentations of pollen grains an
oil immersion objective 100 .-~ and cyepicee 10 X were used.  The photomicro-
graphs were taken with a Zeiss Welzlar microscope (J00 X N.A. 1.30). Mag-
nifiications of the photomicrographs demonsirated in the plates have been
stated in the legend part of each plate. For Scamming Flectron Microscopic
(SEM) study acetolyzed pollen grains, alter they were properly dried, werc
mouoted directly on the stubs with adhesive tape.  Subseguently gold coat-
ings were 1nade to make the materiai for SEM stedy.  Observation was made
with 2 PSEM 300, Phillips, scanning cleciron microscope.
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TABLE 1: Voucher data for speeimens of the family Papaveraceae cxamined
for Pollen morphology

Taxon Origin and Iumber and
Colleclor Herbarium

Argemone ochroleaca India, Dehra Dun, 21757

sap. echrofeuca Ballupur, 450 m, (B9
Ramdaval

Dieranostigma lacincoides  Indig, Kumaon, Kalivalley, 532
near Chalele, 3000-3500 m, CAL
Duthiv

Fomecon chionantha India, Caliivated in 5.1,
Botanical Garden, Culcuita, CAL
AnonyRons

Eschscholtzia califernica India, Cultivaied in Forest 510,
Rescarch Institate, Dehra Dun, DD
Nuithani

Clerecin elegans Pokistan, Beivchistan, Sn Kachh, 20453
Harsukh CAL

Crlaueivm fimbrilligerum Afehanistan, Harirud Valley, 272
Aiteliivon CAL

Hypecount leptocarpum india. West Bengal, 5.M,
Phallut, 3600 m, CAL
Kine's collector

Hypecaumn pendilin Pakistan, Chitral Dhst., 5.1

var. parviflorunt Hamitlton CAL

Hypecaum pendultim Pakistan, Asurum. 14794

var. pondufum Kahiwuli, 600 m, CAL
Kethiv

Meconopsis actileate India, Bashahr, Baspa valley, 43
Leree CAL

Meconopsis beffa tidia, Sikkim, Drongri, 5.0

Prain’s collector CAl
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Maoeerizopula elloreiil

Mecanapady discigera

fograeifine:
Mus omopsl s mrggindis
Moennopsiz fioreidwla
Mecomupis irtearfolic
Mecentapsin favifufic

Meconopsis fongipetiofeiu

Aeconnrsis agpanfends

Alevonapaly moionllo
Mevonapsla pritnafin

Mesonapsis vty

[ EHASN RECGLINS
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Colboetor
Burma-Tihet. Valley
of Sienghku. 3300 1,
Foingdlonr- Ward

MNepul. Fokie-Mundanda, 35H1 5
Pradhan, Saiin & Stresthu

Mepal, Vot villey,
Alewak Inala, Tophigoda, K m,
Stetivrton

Mepal, Luagune P, 3000 m.

Steinden. Svkes & Wit

Blhutan. Chabi {5, Suled,
Ladlow, Sherrifl & Highn

Indin. Sikkin,

Drorghaon

Tibwl, Sanwlu, 45300 m.
bl Sherifl B Tavior

[ndin, Kashmir, Butoo Pancsal, 3303 m,

frinfeied

Sepal, fangiong 1o Kyvaegehin,
A6l m.
Mealia

Nepull, Ganesh Himal,
Ak lin bbb, 4300 m,
Sratinion

Mol | ophizob. 3300 m,
Booy

Bhutan, Kanghy, Karehulio 500 o,
Luellow, Shorrift & Ficks

Pukistoun, Bimaon, Pindi.
Collotre
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S04
KATIH
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5244
8M

16569
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Oreain and ~umber ungd

Taxon
Collecior Herbarium
Meconapsiy simplicifmdia Sepal, Kangrnals:, 0000 m, 703
HWitliams Ehi
Mecaneopuis shinata MNepal, Ratopokhatt o) oplegoby, 153
WU} 1, KATH
Sheestha & fovli
Meconopiiy viflosa ndia, Sikkim, Kurponang, 3500 m, 5.M.
General Seevcrary of SHkim Etare Al
Papervoer devaisiled Maorth wesl Tndia, 14516
1 Pentopotamica, 2300 m, CAL
Kuhir
FPapaver dihium India, N, W, Himalayu, 500 m. 50
Thonion CAL
Papaver fybrichun N. W, ladia, Hazaca, 21122
riee) et CAL
Fapaver mgerastomm India, Kashmir, Soingpar, 1600 m, g.1.
Cramniie CAL
Fapaver paveninm Palastan, Jazara, (IS
Dy CAL
Papaver riioeqs Japan, Tokyo, 938035
Makino CAL
Papaver SonpLjvrin india, Tamil Nagy, 1588
N VARG CAL
Rocmeria refracta India, Kalloka road, 321
N, W, Frontier, CAL
Ciriffith

—_— —_— ———_—_—_—_— e —— e — e ———

2.5, TERMINOLODGY

Annulys: A pore s frequently sarrounded by an annular arca tanmutus),
the exine of which 15 characterised by diflerences in the ourer
faver, the endexing somctings being ithreker, somciimes thinner
(Faegri & Iverscn. 1950,

Aperture! Any weak, performed part of the peperal surface of a spore
which may be cugaged in forming un opening in conncetion
with the normal exit of inlracxinoos sabstance (Erdiman,
1952).



Apocolpium:

B: Breadtiv;

Bacula (sing.
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Baculate:
P
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Colpi

{sing. Colpus):

Coipus
membrang:
Cllipsoid :
Exine:
Hetero-
brochate:

Infratectal

Intectate:
Intercolpial
distance:

L.: Length:
LO-pattern:
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Area ut a pole. detimited towards the equator by the polar
limits of the mesocotpia (Erdtman, 1952).

Area of the grains perpendicular to the polar axis.

ectosaxinots elements.
the same at top and

Endosexinous rods

Also isolated sawinous rods (diameier --
base) {Erdtman. 1952}

supnoriing  any
rro (% -

With bacula.

Flo_ ule .

R 4

t. o Ny e
DICAULLL ~ 5

-breadth

I L1 furcs {ILllEil

[:L]I.ldl.Ulldl, l.]hl..ldll}" I.U EILUU 1.
in transcolpate grains, very rarely met with, the len
ratio 15<20.5) {(Erditman, [932).

Membrancous structure without an excnious pattern and the
calpus slit.

Oblong with rounded base.

The main, ounter, usvally resistant layer of a sporoderm

(Erdtman. 1952).

Lumina of unequal size and shuape.

Infratectal details or patterns are confined to the space between
the nexine and the overlying tectum (Erduman, 1952).

Grain devoid of tectum.

Distance between two colpl In eguatorial view,
Distance between the proximal pole and the distal pole.

Any pattern which at high adjustment of the microscope ap-
“bright islands” {—
by ®dark channels” and on lower adjustment presenis the
rescrves picture, wz. “dark islands” {(— @ from O. obscuritas,

L P T T 1Y MR PO TR TS BT S, [
WAFRIITAS) bcpuraluu D}' Ulig[ll LIld ey LoraLnan.

tmaries ma F o Froma £ derne biohty greeosoboed
philla W Len LLLIEND Lo AFFA, BIETILY oMol rfodl il

LN s Tngs BY
1932).
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Lumina

{sing, Lumen):

Muri
{sing. Murus):

Negatively
reticulate:

Nexine:

Oblate;

Oblate
sphercidal:

Optical
section:

Pantoporate:

Parasyn-
colpate:

Perforate:

Perprolate

Porate:
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The spaces between the muri of a reticolum (Erdtman,
1952).

Ridges separating the lumina of an ordinary reticulum
{Erdtman, 1952).

Base of projected bodies when look like a reticulate structure
in a lower focus in LO-analysis,

The inner, non-sculptured part of the exine (Erdiman, 1952).

Distinctly flattened.  This term is wsed exclusively in descrip-
tions of radiosymmetric, isopolar spores where the ratio be-
tween polar axis and equatoral diameter is 0.75-0.50 (6:8-4:8)
(Erdiman, 1952},

This term Js used exclusively in descriptions of radiosymmetrig,
isopolar spores where the ratio between polar axis and cqua-
torial diameter is 1.00-0,88 (8:8-7:8) (Erdtman, 1952).

View where focal plape is half-way through grain, where
the grain wall becomes so visible that it scems to have been
sectioned.

The pores are scattered all over the surface of the grain,

Colpate pollen grains are parasyncolpate if the colpi (or
their extensions) arc bifurcate and the branches meet — close
to the poles, leaving intact apocolpia of regular shape (Erdtman,
1952).

With tectum provided with holes {diameter less than 1 jta1)

This term denotes cxclusively the shape of radiosynunetric,
isopolar spores where the vatio between polar axis and equa-
torial diameter is =2 (>8:4) (Erdtman, 1952).

With one or more pore,



Pori

{sing. Porus}):

Prolate:

Prolaie
spheraidal;

FPuncii-
tegillate:

'
Raticulara -
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Reticnlum:

Scabrae:

Scabrais:
Sexine:

Spheroidal ;

Spines:

Spinose:

Spinules:

Striale:
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Equatorial, £+ Isodiamctric apertures.  The lionit  berween
porus and colpus 15 defined by the length-breudih rutip of
210 {Erdunan, [932).

This lerm denotes exclusively the shape of radiosymmetric,

isopolar spores wihtere the ratio hetween polar axis and equa-
torial diameter 15 2.0-1.33 (B:6-27) (LErdtman, 1950

This term denotes exclusively  the shape of radiosymmelric,

sopolar  spores where the ratio hetween polar axis  and

equatortal diameter 15 1.14-1.00 (8:7-3:8) {Erdtman, 1952),
N men i |t

Thr - [P ]
PRI REN Fr=RALY L]

With a tegillum with minute perforations (puneta) (Erdoman,
1952,

Whik a retl

Scalptural partern consisting of brochi (fe. of muri separatcd
by lumina) (Erdtman, 1952).

Radial projection of seulpturing elements, isodliametric,

area: = 1.0 p.
With scabrae.
The outer, sculptured part of the exine (Erdiman, 1952),

Spheria! fignee, a Iintle depressed at each end.

Long, conspiceous, and generally sharp, poiated cxcrescences,
langth exceeding 3 # (Erdiman, 1952}

Surface bearing spines,

Small spines, not exceeding about 3 poin tength (Erdtman,
1952).

Minule processes/wholes arranged fa parailel rows,
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Slnuto-

reticubute: A sculprural pattern 4 intermediawe  berween  striate and
reticwlate (Erdtman, [932),

Supratectal:  Occurring over the tectunr,

Svocolpate:  With colpi anusiemosing ai the poles (Faean aad lversen,
1950 Erdtran, 19323,

Tectate: Orains with tegillem.

Tectum: It is hike a roof formed bv the outer laver of the exine by the
unien of the heads of the columellas’baculae etc.

Tegillum; A ectosexinous, - homogenous luver uvsually  distinctly
separdted rom the nexine by o baculate wone (endosexing)
fErdtman, 1952).

Tenutmar-

ginate: With thin margins (Eediman, 1932

Terruds; Spores united In fours (Erdtman, 95725

Verrucae: Wartlike sculptinous projections (basal diameter as a4 ruls
longer than any other rangentind diameler) (Frdiman, 1932),

Yerrucale Exing of the grainy possessing wrrucae

Wart Glister like processes with  dimensions,

Zonogolpate: Colpl arranged in a zone.

24. RESULTS
Pellen description

Argemone veftrofewca Sweet subsp. ochirefenca (Plates T-30 93 & o)

Pollen grains 3 or 4-zonocolpate. sphergidal. L 8— ! 330 = 300,
syneolpate. Colpt L 0 B — - 1540 » 6.0 ¥, colpi appaar to be In ridges
and pretrude beyond the margin of the polar diameter.

Exine .. 1.3 # thick, sexine -} L0 # thick, intectate to semitectate, surfiuce
pattern striato-réticulate, nexine - 0.5 1 thigk,
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Digranostigma foerueoides Hook, T & Thome. (Piates 4, 5, 25 & 96)

Pollen prains  3-zonmocofpate, prolate-sphercidal, LB — 300400«
30.0-36.0 4 colpr 20.0-3000 ¢ long, . 30 # broad, intercolpial distance
= 17.004L,

Exine - 2.0 # thick, sexme j.0 # thick, syrface reticelats 1o retculod m
1M, in SEM perforated surface was observed with wart like processes on
the tectum, nexine —- 1.0 # thick,

Eomaoecon chionanthia Hance {(Plates 6, T)

Pallen grams 8-10 paniopotate, sphevoadal, LB = 35304807 33(0-
430 K. Porc circelar, 6.0-8.0 # In diameter, surrounded by Lhin annuins,
covgred by thin membrane.

Exine 2.0-2.5 & lhick, sexine @ 1.5 # thick, inieciate, surface pattern
strigto-reticulate, nexine 0.75 w thick.

Eschachiolizie californica Cham, {Plates ¥-10, 101 & 102)

[ e 1 | [ T e A ran ]y rT— Y . 1 -. DT [ T T e (o T T
rFouen grding o o -fOROCOIPETe,  pIOEIE, LA D -7 i aaagH LU
200 #, Colpi 21.0-25.0 ¥ lang, = 2.0 # bread, intercolpia) distance in tri-

colpae grams £ 5.0 8 in tetracolpate graing 4 3.0 #,
Exine 2- 1.5 /£ thigk, sexine - 10 # thick, intectate, surlace pattern reu-
citlate, hererobreochaie, nexine -: 0.5 M thick,

Glavcinm elegans Fisch. et Mey (Plates 11, 12, 97 & 9§)

Pollen grains 3-zonocolpate. | spberoidal, LB —= 26024 04, Colpi
4 190 ¥ long L 7.0 ¢ broad, intercolpiad distance - 5.0 %

Exine = 1.0 # thick, teneimarginate, nol entire ta outlne, sexine -= 0.8 ¢
thick, supratectal processess spinulose, appear reticulate in LQr-analysis and
in SEM, colpi covered by rhin membrane ornamentation, coarser neat

aperture, nexine ;. 0.2 ¥ thick.

G. fmbrifligerin (Trautv.} Boiss.  (Plates 13-13)

Pollen grains similar to G. efrgans bot, oblate, LB = 24.0-360
27.0-30,0 #. Colpi = 22.0 ¥ long, | 7.3 ¥ broad, imereolpta] distance 4-
59,

A . \
dviema | 1 5 # thiok gevemge
AareFllw 1 Lmd ¥ LEPFhr ™ . L L]

Hypecount feprocarpom Hook. f. & Thoms. (Plates 16-18 & 99)

Pollen prains 2 & 3-zonocolpate, -- spheroidal, L B — 26.5-32.0x
250-30.0 r, in tricolpate gram: one colpi indistingt, appear to be parasyn-
colpate.  Colpi |- 23.0 ¥ long, -+ 3.0 # broad.



128 BOTANICAL SURVEY OF INDIA

Exine -- 1.5 # thick, sexine -- 1.0 # thick, tectate with supratectal spinules,
sutfuce pattern striato-reticulate. nexine -— 0.5 # thick,

H. pendufunr Linn. var, parviflorum (Kar. et Kir.) Cullen (Plates 19-21, 100}

Pollen grains similar to H. fepiocarpum but, LxB = 24.0-32.0:<24.0-
260 ¢, 28.0-33.0 # tn polar diameter. Colpi 22.0-27.0 # long. 2.5 & broad,
tricolpate grains showing syncolpate condition.

Exine - 2.0 ¥ thick, sexine .- 1.5 1 thick, tectate. nexine + 0.5 # thick.

H. pendulum Linn, var. pendulum (plates 22-25)

Pollen grains similar to H. leptocarpum.
Exine -= 1.5 * thick, sexine -- 1.0 ® thick, intectate, nexine | 0.5 # thick,

Meconopsis acuieata Royle (Plates 26-28)
= 33.0-

e

s 3A 0 E.ﬁ 1 ol MENIIN ke : 2o Le TSy P
WelsDipia

S LI T 0 L T R L \_-LPI].H LVAarood Y OIVILE. T S0 1 Ulgad,

Pollen grains 3-zonocolpate, prolate, rarely sphetoidal, LxB
A e
& i
distance 4.5-9.0 # showing tendency te unite in pole.

[

Exine . 1.5 # thick, sexine — [.0 # thick, tectate, supractectal pro-
cesses spinulose, appear negatively reticulate in LO-analysis, nexineg - 0.5 #
thick,

M. bella Prain  (Plates 29-31)
Pollen grains similar to M. acufears, but Lx B = 23.0-36.0:21.0-

290 #. Colpi 18.0-31.0 # long. 1.0-2.0 ¥ broad, intercolplal distance
5.0.70 1,
Exine - 2.0 ¥ thick, sexine - 1.5 # thick, supratectal processes wart-

like, surface pattern - stniate, nexine -— 0.5 # thick,

M. betonicifolic Franch. {Plates 32-34)

Pollen grains inaperturate, spheroidal, LxB = 4503435 &,
) = - . “4 I il cavims 1.1 & Fis +hi~l netata hath crimaaon s Pr e -
AL T S WP T LULA, OUALLIL 717 1, JF 5T llll\ahg l\a\-lﬂl\hj UhALLL OpFIILL S dlis opigil

lose, spinules in the lower focus appear in more than one semi-circular rows
(simply striate}) around a spine, spines 3.0-4.0 # long, apex acute, base 0.5-
1.5 # broad, nexine - 0.5 # thick.

M. dhwejii G. Tayl, ex Hay {Plates 33-37)

Pollen grains 4 & S-zonocolpate, spheroidul, LxB — 24.0-36.0 < 23.0-
34.0 4. Colpi 14.0-23.0 # long, 1.0-1.3 # broad.
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Exine |- 1.5 # thick, sexine 1.0 # thick, leclate, supratecial processes form
negatively reticulate pattern, nexme - 0.3 # Lhick,

M. discigeras Prain  (Plates 41, 42)

Pollen prains 3 & 6-zonoporate, prolale, L« B — 35.0-60.0 % 35.0-46.0 &,
pore 2 cllipseid, 2.5-12.0 # long, 6.0-7.0 # broad, annulus present, 1.0-1.5
i thick.

Exine 1.0-1.E # thick, sexme 0.6-1.0 # thick, tectate, supratectal proeesses
spintlose, surfiace pattern finely reticulate, nexine 0.5-0.8 # thick,

M. gracilipes G. Tayl. (Plates 33-d40)

Pollen grains 3 & d-zonocolpate, spheroidal, LxB = 20.0-27.0 18.0-
26,0 #, tricolpate grains parasynecipate,

Exineg 1.5-2.0 # thick, tectate, supratecta! proceszes spmulose, nexine
L 0.75 ¢ thick.

M. grandiv Prain  {(Plates 103 & 104)

Pollen grains tclrad, toaperiurare, subspheroidal-spharoidul, L <B =
40.0-50.0 45.0-51.0 #,

Exine 2.0-2.5 7 thick, spinose, spines 2.3-4.5 # long, wilh - acute apex,
20-25 # broad al the base, sorface perforuted, perforations ingonspicuons

— T nx
i L ivl.

M. borridila ook, 1 & Thoms, (Motes 43-45 & 107

Pollen prains 3-zonocolpate, mwolatc-spheroidal to spheroidal, Lx B =
0.0-350 « 23.0-29.0 # Colpr 190-27.0 # long, - 1.5 & broad, some

ratng appear to be syncolpate m polar view, intercolpial distance 4 6.0

Lablla Apieit 11

Exing 1,5-2.0 # thick, sexine L2-1.5 # thick, with supratectal progesses,
appear fincly strizte in LM, nexine = 005 # thick.

g et

M. mregrifodia {(Maxim) Franch, {Plutes 48 50, 105 & L6}

Policn grains inapenarate, cirgular in polar view, L<B = 43.0-61.0 =«
43,5620 4,

Exing 1.5-2.0 # thick, sexine 1LO-1.5 # thick, teetate, spinose, spiogs twa
lypes, larger - 4.3 £ long with acute apex, 2.5-40 ¢ broad at bhase and
smaller = 3.5 # long, 1 2.0 # broad at base, surface perfotated, perforutions
observed only in 8EM, nexine 1 0.5 # thick.

M. fatitofia (Prain)y Prain  (Plates 46-48, 108 & 104

Pollen prains 3 & 4-zonocolpate, prolate to prolale-spheroidal, L < B —
300370 » 250290 . Colpi 24.0-290 # Tong, 1.9-2.5 ¥ broad, iniet-
volpial distance 9.0-10.5 &,
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Exine 1.3-2.0 # thick, scxine 1.0-1.5 # thick, tectate, surface striato-reti-
culate in LM, tectal perforations observed only in SEM, nexine + 0.5 # thick.

M. longipetiolata G. Tayl, ex Hay (Plates 55-57, 110 & 111)

Poiten grains 3-zonocolpate, sphercidal, LxB = 2. 32.0x38.0 4,

Exine -+ 2.5 # thick, sexinc + 2.0 # thick, supratectal processes spinulose,
surface in LO analysis finely reticulate to reticuloid, apparentty luminar struc-
ture distinct in SEM, nexine 4- 0.2 # thick,

M. napaulensis DC, (Plates 58-60, 112 & 113)

Pollen grains without aperture, spheroidal, LxB = 39.0-450x39.0-
45,0 4.

Exine 2.0-2.5 # thick, sexine 4 1.0 # thick, tectum undulating in optical
section, supratectal proccsses range from verrucate-spinulose, spinules with
broad base, > 0.5 ¥ long, surface pattern reticulate in lower focus, nexing
-+ 0.2 # thick.

Pollen grains 4-zonocolpate, -~ spheroidal, Lx B = 4+ 37.0 »x 38.0 &-
Colpi -i- 25.0 # long, - 2.5 # broad, intercolpial distance 4- 19.0 &,

Exine -+ 1.5 & thick, sexine 4- 1.0 # thick, tectate, verrucate, verrucae
in =+ parallel rows in the top focus, smaller processes wart like, surface pattern
striato-reticulate in LM, irregular perforations observed only in SEM, nexine

+ 0.2 # thick.

Pollen grains 3-zonocolpate, spheroidal, LxB = 32.0<31.0 1.
Exine, 4 1.5 # thick, sexine - 1.2 # thick, tectate, supratectal processes
spinulose, surface pattern striato-reticulate in top focus, nexine + 0.5 # thick.

M. robusia Hook. f. & Thoms. (Plates 64 & 65)

Pollen grains inaperiurate, spheroidal, LB - 40.0-50.0 x40.0-48.0 ¥,
Exine + 1.7 # thick, tectate, spinose, wavy in ouiline, supratectal pro-
cesses form finely reticuloid pattern, nexine 0.6 # thick.

M. simplicifolia (D, Don) Walp. (Plates 66, 67)

Pollen grains similar to M. robusta.

Exine 4 1.5 # thick, sexine - 1.0 # thick, spines + 3.3 # long, 1.0-1.5¢
broad at base, spinules in lower focus (LM) striato-reticulate, nexine - 0.5 &
thick.
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M. singatg Prain  (Plates 68-70, 118 & [10Y

Pollen graing 3 & 4-zonoeolpate, sphercidal, LB = 33,6420 x 32.0-
40,0 ¥, syncolpate, intercolpial distunce m wWirucolpate grains L 229 &, in
incolpate prains -1 240 4,

Exme = 2.0 ¢ thick, sexine .. 1.5 # thick, with supratectal proccsses,
infrequent perforations observed on the processes {only im SEM), surface
pattern reticulate in LO analysis (LM}, oexine -2 0.5 #¢ thick,

M. vitlosa {Hook. £33 Tavl  (Plates 71-73)

Pollen grains 3-zonocolpate, spheroidal, LB == 27.0-35.0 < 25.0-34.0 £,

Exine 4- 2.0 # thick, sexine -- 1.5 # thick, splnose, base of the spines
encircled by an elevated ring, lormed by minute supratectal projections,
nexine -- 0.3 # thick.

Papaver deeaisne! Hochst, & Steud. ex Boiss,  (Plates 74, 75, 120 & 121)

Pollen grains 4-zonocolpate, rectangalar in polar view, diagonal distance
D35, ColpiLxB - 4 2103048,
Exine -|- L5 # thick, sexine = 1.0 thick, surface pattern striato-reticulate
in LM, SEM sindy confitm the presence of supratpetal processes, nexine
+ 0.5 # thick.

P.dubivm Linn,  (Plates 76, 77, 122 & 120
Pollen grams 3-zonocolpate, perprofate, Lx B = 27.0-32.0 < 15.0-18.0 #,

mE L YR M lAame ]RSO beart dutarsaleara] dietanos 2 0RAd SO
Ff o st 7 ORUNRE, 1074080 1 LGAl, lHdlviipraal Ueaipieies:s 505500 0.

Exine - 1.5 # Lhick, sexineg + L0 # thick, tectum in  optical section
serrate due to the presence of supratectal processes, striate, with scrabate

LS 1

- H i e [ | R
TAUrl. TExlos -—- WJ M LKA,

Al
AT

P.oinybridum Linn,  (Plates 78-80 & 124)

Pollen grains similar to F. dubhgm, but LxB —= 21.0-30.0%15.0-19.5 &,
Colpi 21.0-22.0 % long, 4. 1.5 # broad, intercolpial distunce - |- 4.5 2.

Exine = 1.5 # thick, sexing - 1.0 & thick, surface striato-reticulate, nexing
5-0.5 K thick.

P macrostomum Boiss, et Huet ex Boiss. (Plates 81-83, 125 & 26}

Pollen grains similar Lo P dwbiee, but LB o~ 19,0280 13.0-20.0 .
Cotpi 18.0-21.00 # lopg, 1.0-).5 ¥ broad. intercolpial distance 2.0-3.0 2.

Exine — |.5 ¥ thick. sexine - 1.0 # thick, scabrate, - striate in the ficst
focus, negatively reticuliwe in lower focus, nexine | 0.3 P thick,

P. paveniure Fisch, et Moy, (Plates 34, K5, 128 & 130y

Pallun grains similar to P. dubiym, but L= Bo=— 24.0-32.0:- 150200 &,
Colpt {2.0-26.0 # long, -/ 10.0 # broad, intercolpial distance - 3.0
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Exine + 1.5 ¥ thick, sexinz 1.0 ¥t hick, appezar finely striate reticulate in
light microscopic study, spinules on the muri of reticulum, nexine ! 0.5 #
thick.

P. rhoeas Linn. (Plates 86 & 131}

Pollen grains similar to P, dubium, but LxB = 2).0-30.0¢12.0-19.0 &,
Colpi 15.0-24.0 # long, 1.0-1.5 # broad, intercolpial distance 4+ 3.0 &,

Exine 4- 1.5 # thick, sexine 1- 1.0 # thick, supratectal processes (spines)
free at fop but unite towards base giving a reticulate pattern in light micros-
capic study, nexine 4 0.5 # thick,

P. somniferum Linn.  (Plates 87-89, 127 & 128)

Pollen grains similar to P, dubium, but LXB = 24.0-27.0: 18.0-21,0 .

Colpi 20.0-22.0 # long, + 3.0 # hroad,

Exine -]- 1.5 # thick, sexine 4- 1.0 # thick, intectate, two sets of bacula
with two sizes, bacula at top form siriate in top focus (LM), bacula at lower
levet form reticulations, lumina of different diameters, nexine + 0.5 # thick.

Roemeria refracta DC.  (Plates 90-92)

Pollen grains 3 & 4-zonocolpate, prolate spheroidal, L. xB = 4 240
18.0-200 £ Colpi 16.0-18.0 # long, + 2.0 # broad, intercolpial distance
4- 3.0 4,

Exine + 2.0 ¥ thick, sexine 4 1.0 # thick, intectate, bacula free at iop
forming -+ striate pattern, but unite towards base forming a reticulate pattern,
nexine -+ 0.5 & thick,

25. KEY TO THE TAXA

This key has been formed entirely on the basis of light micrescope study.

1a. Tetrad Meconopsis grandis

1b. Monad:

2a. Inaperturate:

3a. Only spinose:

d4a. Two types of spines-one small and the

other large M. integrifolia
4b. One type of spines M. robusta
3b. Both spinose and spinulose:
Sa. Simply striate in lower focus M. betonicifolia
5b. Striato-reticulate in lower focus M. simplicifolia

3e. Both verrucate-spinulose M. napaulensis
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2b. Aperturate;

ta. Porate:
Ta. Zonoporate M. discigera
7b. Pantoporate Fomecon chionantha
oh, Colpate:
Ba. Hicolpate:
9. Inteclute Hypecourn penditfum
9b. Teciate K. lepracarpinm,
fI. pewrduhunt var.
parvifiorum
tb. Tricolpate.
10a. Tectate:
11a. Supratectal processes scabrate Papaver macrostorium
11b. Sopratecial processes wart like Meconopsis  bella
11c. Suprateciul processes verrucate M. lowngipetiolaia
11d. Suprarcctal processes spinulose
12z. Spheroidal:
13a. Both spinese and spinulose M. villosa
13b, Oaly spinulose
14a. Paragyncolpate:
15a. Surface patiern sirlato-reticulate Hypeconm leptocarpin
i5b., Not 0 Meconopsis gracilipes
14b, Not zo:
i6x. Surface pattern simply siriaic M. harridula
16k, Burface pattern siriato-reticalate Hypecoum pendulum var.
parvifiorum
l6c. Surface pattern Degatively reticulate Meconopsis acofeata
16d. Surfage pattern reticulate:
17a. Surfacc pattern coarser in the apertural
replon than the rest of the grain surface .. Glaveium  elegans
17b. MNotso Meconopsis  sinnaio

16¢. Surfuce pattern strato-relicukute in st
focus, negatively reticulate in lower focus... M. primmding

12h. Prolate-spheroidal:

i%a, Surface pultern simply striate M. horridula
18b. Sorface parttern stristo-reticulats M. favifolia
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19a.
i9b,
20a.
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Profate:

Surface pattern negatively reticulate
Surface pattern striato-reticuiate :
Syncolpate

. Notso

. Perprolate:

. Surface pattern siriate

. Surface pattern striato-reticulate
. Surface pattern reticulate

. Oblate

. Intecate:

. Spheroidal:

. Colpi appear to be in nidges and protrude

beyond the grain margin

Z3b. Not so:

255,
22d.

. Burface pattern reticulate to reticuloid
. Surface pattern striato-reticulate
. Prolate-spheroidal

. Prolate:

. Two sets of baculae; taller baculae forming
sirtation and smaller baculae forming

reticulation

One set of baculae
Perprolate
Tetracolpate:

. Tectate:
. Spheroidal:
. Yerrucate

[

v AL,
. Surface pattern reticulate
. Surface pattern negatively reticulate

Surface pattern not defined

. Prolate

26b.
. Grain rectangular in polar view

Inteciate:

LER]

M. aculeata

Hypecoum pendulum var.
parviflorum

Meconopsis latifolia

Papaver dubiim

P. hybridum

P, rhoeas

Glaucium fimbrilligerum

Argemone ochrofeuca

Dicranostigma lactucoides
Hypecoum pendulum
Roemeria refracta

Papaver somniferum

Eschscholtzia californica
Papaver pavonium

Meconopsis paniculata

M. sinuata
M. dhwajii
M. gracilipes
M, latifolia

Papaver decaisnei
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30h. Mot so:
3la. Calpi appuar 1o be in ridges and protrode

beyond the grain margin Argemone ochroleuca
Jib. Not s0:
32a. Baculue frec al top, unike at base Roemeria refracia
32b. Not so Kchseholizia califorsica
t£d. Peniacolpaie Mecaraptis  dhwafii

An array of differences were observed in shape, size, apertural types,
and surface ornamonttions of pollen grains of different tuxa studicd. Pollen
grains of differeat taxa of the family papaveraceae arc morphelogically hoter-
ogeneous, irains are oblate [ Dicramostigma lactucoides) to perprolate
fin the species of Papaver). Even pollen prains baving a rectangular shape
in polar view were observed in Papaver decaisnei.  Apertural types are also
different.  They are usually colpate or rarely porate [ Meconopsty diseigera
and Eomecon chionantha). They may be in zone or may be distributed over
the surface. Number of aperturcs nsoally range from 2 to 10, Sometimes
the pollen praing of the same speeies contained dilferent number of apertures.
Hypecown pollen grams are 2-3 zonocolpate,  Similarly 3-4 zonocolpate
grains are found in Argemone, Eschscholtzia, Meconopsis, Reemeria, while the
presence of 4-5 zonocolpate gratos is the chatacteristic feature of Meconepsis
dhwojii. However, majority of the taxa aie 3-zonotolpate. 4-zonocolpate
prains ate aiso found in Meconopsic panicnlate and Papaver decalspei.  Pollen

e B A T, [

KEVAIFS HIT pDI‘-u'lT.i: in rlrfl‘:‘buhuy.u".i tfilﬁﬂigfr'r.‘: and  Evmiecon Ef;‘r"wmnifm;
grains are 3-6 zonoporate o former, but are pantoporate in the later with
B-10 pores.

Sporoederm siratifications in pollen grains of this family are also diverse,
Boih tectate and intectate prains are present, though muajority of the pollen
types are tegtate prains (ep. all species of Mecotopsis, somue spectes of Papaver
amd Glunciom sp. cie). Pollen frains are inicoiate N drgemone ocfirofeucy,
Dicvanostivma  loctucoides, Eomeccn  chionanfha, Eschseholizia  ecalifornica.
Hypecoum pendulun®, Papuaver decaisned, P, sopmiferum, Roemeria refracto,
HJurface ornamentarion pattern sbows vanablily. Burlace may have spinuies
simply dispersed on the tectum {rupratectal processes) wiathout forming any
definite pattern. Similar patterm i8 found i Meconopsis gracilipes, M. grandis,
M. imtegrifelia, M. villesa. In some olher cases supratectal spinules form
retloulaie pattern (in Meconopsiy discipera, M. fongipetiolata, M. simiaie and



136 BOTANICAL SURVEY OF INDIA

all species of Papaver except P. dubium). In others they may be striate (in
Hypecoum sp., Meconopsis latifelia, Papaver hybridum) or stnato-reticulate
{in Meconopsis betonicifalia, M. horridula and Papaver dubium). Also the
surface pattern may be negatively reticulate (in Mecanopsis aculeata, M.
dhwaojii, M. napaulensis). In Meconopsis paniculata the supratectal processes
are of two types,—verrucate and spinulose. Verrucae in the top focus unite
in parallel rows; while the spinules in a lower focus form striato-reticulate
pattern. Complicated surfuce patterns are also observed in Papaver ma-
crostomutn where supratectal processes are scabrate and form striate in the
first focus and the same becoming negatively rcticulate in the lower focus.
[n intectate grains sporoderm may be simply reticulate {(in Dicranestigma,
Eomecon, Eschscholtzia, Papaver pavonium, Roemeria ecic.) or stiriato-veti-
culate {in Argemone ochrolenca). In Papaver somniferum two sets of baculae
with twe different sizes were observed. Tall baculae formed striations in top
focus, whilec the smaller baculae formed reticulation in the lower focus. In
Roemeria refracia free baculae form striations at top focus, but unite towards
the base forming a reticulate patiern.

Polien morphology in phylogeny

These differences in polien structure and as well advanced and primitive
characters (sfter Erdiman, 1963) of the pollen helped us to proposed a phylo-

genetic iree  {Plate 132).

The Plate 132 is self explanatory and indicates that during evolution two
fundamentally different lines were segregated from the very beginning. One
of them constituted the Papaver group while the other Meconopsis group.
The grains of the Meconopsis group are characterized by the presence of mainly
tectate grains with spheroidal to prolate shape. Papaver group on the contrary
is characterized by the presence of imtectate grains with perprotate shape.
The other important group represenied by inaperturate grains and
remaining at the base seems to be the progenitor of the advanced groups.
This inaperturate group may have given rise to Hypecoun group with 2-3
zonocolpate pollen grains, Ultimately, Meconopsis and Papaver lines may
have evolved from Hypecoum. Special mention can be made about the genus
Meconopsis. This genus seems to be heterogenous because different members
of this genus contained pollen types representing different status in the evolu-
tionary scale. Perhaps some other genera like Dieranostigma, Roemeria,
Argemone ete. fundamentally evolved from different taxa of the genus Meco-
nopsis, Patterns of sporoderm stratification in Meconopsis, however, are
much diffused and so they could hardly be used as significant criteria for
consideration in the interpretation of evolutionary status of different taxa in

Papaveraeeae,
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TABLE 2; Species of Papaveracepe arranged according te Pollen
maorphological affiniky

e

Species NPC* Tectate [nlcctate
Meconopsis betonicifolia Q00

M. erandix (00

M. infegrifolia 5]

M. napmienvis (LY

M. simplicifolic XK

M. robnsta 30

Hypecoum leptocarpiun 243 343 -+

H. penduium var. pendulum 243 343 |-

H. pendufum var. parvifforum 243,343 +
Meconopsis aouleald 343 -+

M. bella 343 -+

M. horriduta 33 H-

M. longipetiolaia 343 =

M. primufina 343 -|-

M. villosa 343 T

Dicranostigma lactucoides 343

Glaucinm elegans 343 +

{r. fimbrilligerum 343 +

Papaver dubium 343 +

P. hybridum 343 4

P, inacrostomiym 343 -

P. pavontinm 341 -
P. rhoeas 343 +

P somniferunt 343 i-
Argemione  ochrolenca 343 443 +
Fschscholizia catifornica 343,443 +
Meconapsiv gracilipes 33 443 4-

M. fatifolia 343,443 +

Af. sinuaia 343,441 +-

Roemeria refracla 343 443 -+
Meconopsis  paniciaia 443 4-

Papaver decaisnet 443 J-
Meoconapsis diwofii 443,543 -
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Species NPC* Tectate Intectate
Meconopsis discigera 544,644 e
Eomecon chionantha 864,964,1064 -J-

*NPC:—-Number, position and character classification grains according to
apertures {Erdtman, 1963). The following P and C classes occur in
the family Papaveraceae: P 4=zonally arranged, P 6=panto-position;
C 3 = colpate, C 4 = porate.



CHAPTER 3. SEED MORPHOLOGY

3.4. INTRODUCTION

The differences in characters of spermoderm (testa) of seeds are known
to have relationships with the specific variability of certain taxa and hence
they are of taxomomic value,

In recent years considerable information have been obtained about the

ultrastructure of spermoderms (testa) through the use of scanning electron
A recent review on qnprmndtﬂ-rm patterns by Brigson &

microgcope (SEM),

Petersen (1976) amply justifies that investigations using SEM may be useful
in the understanding of systematics, ecology, penetics and evolution of planis.

In order 1o help the taxonomic disposition of different taxa, SEM studies
of spermoderm of the seeds of the species of PapaVeraceac as listed have been

Pr‘\fﬁﬂf i D"}'.ﬁ\ ﬂ“ vdiad tha I TN P ol s ke ol
L 4L lJ LALN I Wl I.lll-r lllul FILUIUELUGI ﬂ.ll.l.i ﬂ-ll“tulll]uul (.I.i:lp\.'\.-\_a
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of some of the seeds of Papawraceae. Gunn & Seldin (1976), Clark & Jern-

stedt {19?3) Gunn ((980), and Berihlott (1981) after study of the microsculp-
luuug of seed coats of the various taxa of rapaver&cﬁal‘: indicated that the
reticulate super cellular pattern of Papaveraceae is very characteristic and may
be considered as a family character. In order to examine the characters of

spermoderm the taxa of Papaveraceae of the Indian region is undertaken,

Terminology used in this studies for describing the various morphological
aspects of the spermoderm are given below,

Terminology

Alveoli: The surface of seed with small cavities or depressions.

Coralloid: Surface of the spermoderm when looks like that of a Coral,

Lumina: The spaces surrounded by the mori of a reticulum,

Muri: Ridges separating the lumina of reticulum.

Pit: Perforation—a mark with small hollow appearing on the
surface.

Reticulum

(Pl. Reticula):

Ruongug

A gy =

(Rupose):

An area (lumen) surrounded by a single/multiple strands
of fibres (muri).

Spermoderm covered with reticulated bodies, and the
enclosed spaces appearing convex.
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Striate: Marked with fine lines (ridges) ot furrows, -|- parallel to
cach other.
Wrinkle: Elevations when look like irregular.

12, MATERIALS AND METHODS

Seeds were taken from the specimens available in British Museum (Natural
History) London, England (BM); Central National Herbarium, Jndian Botanic
Garden, Howtah, 1ndia (CAL); Forest Research Instituie, Dehra Dun, India
(DD} and Botanical Survey and Herbarium, Godawari, Nepal (KATH).
Vaghcer data and herbarium sheet, accession numbers are listed in table 3.

Dry mature seeds were directly mounted on the adhesive tapes placed on
the stubs and subsequently they were gold coated. Surface pattern of the
seeds were studied in different magnifications and for this purpese region of
the seeds below the hilum were scanned. Observation was made with a PSEM
500, Phillips, Scanning Electron Mictoscope.

3.3. DESCRIPTION

Argemone ochroleuca Sweet subsp. ochroleuca (Plates 133 & 134)

Seeds 1.5-2.0 mm in diameter, -= rounded, hilum basal, conspicuous,

Spermoderm (testa) in lower magnification rugose {Plate 133), thread
like fine structures appear to occupy the lumina; while in higher magnifica-
tion (Plate 134) finely reticulate, muri single stranded with different shapes
and sizes.

Dicranostigma lactucoides Hook. f. & Thoms. (Plates 135 & §36)

Qaodo M R_1 M maewvy  cbeanifnarm
STEAS o-1L0 INTL, STOTenIOoTI.

Spermoderm (testa) in lower magnification rugose (Plate 135); in higher
magnification (Plate 136) the muri of the reticula formed of compactly set
scrobiculae striate in arrangement.

Eschscholtzia californica Cham. (Plates 139 & 140}

Seeds ca. 2 mm in diameter, globose.

Spermoderm (testa) in lower magnification rugose (Plate 139), reticulum
like structures arranged in vertical rows in perpendicular to the long axis of the
seed; In higher magnification (Plate 140) numerous dispersed pits of different
dimensions are observed, each such pit surrounded by amorphous elevated
structure, occasionally single stranded fibres traverse those structures,
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Ciaucium elegans Fisch. et Mey. (Plales |37 & 138)

seeds 10-1.2 mm long, obleng-cvlindrical, slightly curved.

Spermoderm (testa) in lower magnification rugose (Plate 137), reticula
artanged in parallel rows in longituding! axis of the seed; in higher magni-
fication {Plate 138} lumina filicd with hner and seattered reticulum (scoondary
reticudaions), reticwlations when compact form the murd, muri 4 lamellate,

Glaucfum fimbriftigerum {Trautv.) Boiss. (Plates 141 & 142)

Sceds 1.2-1.3 mm long, renitorm.

Spermoderm {testa) in lower magnification rugosc (Ploic 141), roticula
arranged in parallel rows in the longitudinal axis of the secd; in higher mapni-
fication {Plate 142} peripheral part of each fumina {of the reticulate bodies)
appears as compactly pirted due (o intermeshing of strands, uitimately coalesce
forming the muri.

Hypecoum perduftem Linn, var, parvifiorum (Kar, & Kir.} Cullen
(Plutcs 143 & 146}

Sewds e@. 2.0 mm long, 1.5 mm broad, planoconvex.

Spormoderm (testa) in lower magnification ragose {(Plate 145); in higher
magnification (Plate 148) the rugose nature of spermederm i doe to the
presence of discretc bodics, square or ra:tangle in shape, with upper surfac:

1 F . ™ _ —— = | I, - L T SR B
-l Lixdl. 1S Hl.'ﬂ-w 1]} UCLWCLIL I..I.IG ":il-'-" O RS OO0NE COniAnl Onc
reticulations (sccondary) with murt of single stranded fibre.

Hypecown pendufum Linn, var, pesdulem  (Plates 143 & 144)

Seeds ca. 2 mm long, 1.5 mm broad, planoconvex-reniform,

Spermoderin (festa) n lower mugaification tupose {Plule 143); in higher
magnification (Plate [44) the rugose nature of spermoderm is due to the
presence of discrete bodies, square or rectangic in shape, with upper surface
convex, and the space it beiwecn cach of such bodics contain reticolation
of thick strands which project upward in the shape of beads.

Mevonopsis aculeata Rovle (Plates 147 & 148)

Seeds c&. 1 mm long, subreniform.
Spermoderm (testa} in Jower magnification rugose. lumina of reticuls
contain fine structures (Plate 147); which in higher magnitication (Plate 14%)

aAnnNanr 'nrmttr ﬂ‘-hrul*.ﬂn {eacnndary m‘l1r‘-1'|l_:+'|nh:~"l. mur '|'||h=-'|.rnn'|.'|.r thickaned

wptpreas a3Rahr A i e ekl '-. Ao add e ilay LIRS, LR RC i -l P

lumina lnﬂﬂrpor&te interwoven fibres often ﬁ:rrrrung fine renculatlon (tertrary).

Meconapsiy Beffa Prain  (Plaies 149 & 150)
Seeds 1.2-1.4 mm long, ellipsoid.
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stratification of spermoderm (testa) in lower magnification indistinet
(Flawe 149); same in higher magnification (Plate 150} prominenily ribbed,
with fipe fibrous strands, unevenly thickened and traverse irccgularly over

thg ribs,
Mecanopsis beltomticifolia Franch. (Plales 151 & 152)

Seeds 0.6-1.0 mln lﬂng, reniform, with lﬂngitudinal rows of shallow pits.

amn o rman e T A Il e
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151}; in higher magpification {Platc 152) appears to contain parailel ribs
formed by compact stristo-reticulate structures which intermesh and

appearing pitted.

Meconopsis dhwofif G, Tayl ex Hay (Plates 1533 & 134)

Sceds 0.6-0.8 mm long, ovold-ellipsoid-oblong.

Spermoderm {lesta) in lower magnification appear like honeycomb
{Plate 153); in higher magnification (Piate 154) the boundary wall (similar
to muri) arcund the cavities {of honeycomb) appcar fo have been formed
by stout thick fbres, coalesced topether and the floor of the cavity s
scrobiculate (scrobiculae il defined).

iscigerg Praim  (Plates 153 & 156)

Seeds 0.5-1.0 mm long, reniform, with lengitadinal cibbed.

Spermoderts (testa) in lower magnification irregularly rugose (Plate
155); in bigher meagnification (Plate 156) murl appear to be formed of
muklistranded fibres—branched and interwoven, lomina sometimes traversed
by single stranded fibres.

Mecanopsis grocifipes G. Tayl. {Plates 157 & 158

Reeds 0.5-08 mm in diameter, more or less reniform.

Spermoderm (testa) in lower magnification rugose (Plate 157), luming of
the retigala irrepular; in higher mapnification (Plate 158) it was observed
hat the mmri are formed of twined fbrous strands (3-4 In numbery; floor

of the lumina undulating.

39 & 160)

Seeds 2.0-2.5 mm long, reniform.

Spermadernt (testa} in lower mapnification tugose (Plaie 159}, mun of
the reticula arrangsd regularly in parallel rows 1o the longituding! axis of
the gead: in higher magnification (Plate 160) muri appear to be formed of

lengitudigal ribs, ribs branched,
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Meconopsis horridele Hook. f. & Thoms. [Piaes 161 & 162)

Seeds 0.8 mm long, subrenform.

Srermoderm {testa} in lower magnification rogese (Plafe 161), mud of
the reticulate bodies acranged ievepolarly in parallel rows of the longitudinal
axis of the seed; in higher magmification (Plate 162) fibres of different
dimensions are vistbie, they are irreguiariy dispersed; ofien coniain pits of
irrepular shape; single stranded fibres are also seen which ace lonpitudinally
or transversely arranged.

Meconopsis futffolio (Prain) Prain  (Phaics 163 & 164}

Sceds 3.0-1.5 man [ong, subreniforme-planoconvex.

Spermoderm (testa) in lower magnification ropose (Plate 163), retriculate
bodies arranged in tows; in higher mapnification (Plate 164y 1-2 stranded
muri encitcicd the fumina of irregalar shape and size.

Meconopsiv fongipetiolate G. Tayl. ex Hay (Plates 165 & 166)

Seeds 0.8-1.0 mm long, oblong,

Spermaodderm (testa) in lower magniication rogose (Plate 168), in higher
mapnification  (Plate 166) nomeroos, jrrepular  shaped pits of  differeat
dimensions are found duee to the irrepulur armangement of wurl; muri again
branched and formed sccondary reticalations,

Meconopsis Iyrate (Cummins & Prainy Fedde ex Prain  (Plates 167 & 168}

11111

Secds 1.5-1.3 mm fong, ::Hipﬁuil.i-uh‘mng_

Spermoderm  {testa) in lower magnification appear to heve paralle!
ribs in the longitudinal axis of the seed (Plate 167); ribs in higher magnifi-
catton (Plate 16X) are found to be formed of stout rods, beads of wall
material dispersed on the lateral side of the ribs; single stranded {fine fibres
interwoven forming finely reticulate mesh (secondary).

Mecongpyiy napaulensis DC.  (Plates 169 & 170)

Seeds 0.8-1.0 mm long, oveid-glhipsoid-obiong.

Spermoderma (testa) in lower magnification irregularly rugae (Plato
169), in higher magnification (Plate 170) appear reticulate, muri is formed of
stouter fibres; less stout fibres project inside the luminy they often angstomose
forming secondary or tertiary reticulations.

Meconapsis pawicstara (I, Don} Prain  (Plates 171 & 172

Seeds 1.0- 1.2 mm lang, subreniform.
Sp_s:rmndtrm (testa) I lower magnification rugose (Plate 171,
appearing coralloid; in higher magnification (Plate 172) lumipa is < regular
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and the floor of lumina is filled with numerous beads placed on congested
and parallely set strands which form murt.

Meconopsis primuling Prain  (Plates 173 & 174)

Seeds 1.5-2.0 mm long, subreniform.

Spermoderm (testa) in lower magnification rugose (Plate 173), in higher
magnification (Plate 174) reticulate structures prominent, muri formed of
one or two stout fibres, floor of lumina ¢ontain indistinct scrobiculae.

Meconopsis regia G. Tayl, (Plates 175 & [76)

Seeds 0.8-1.0 mm in diameter, - rounded.

Spermoderm (testa) in lower magnification rugose wrinkled (Plate 175),
in higher magnification {Plate 176) irreguiar muri are visible enclosing
irregular shaped lumina with amorphous floor.

Meconopsis rebusta Hook. f. & Thoms. (Plates 177 & 178)

Seeds 1,0-1.2 mm in diameter, subreniform.

Spermoderm (testa) in lower magnification rugose (Plate 177}, in higher
magnification (Plate 178) irregular muri are visible enclosing irregular shaped
lumina with amorphous floor,

Meconopsis simplicffolia (D. Don) Walp. (Plates 179 & 130}

Seeds ¢a. 3 mm long, ovoid-ellipscid.

Spermoderm (testa) in lower magnification rugose (Plate 179) of foliose
coralloid appearance; in higher magnification (Plate 180) flatly elevated murt
of thinner strands enclosing lumina of irregular shaped.

Meconopsis sinuata Prain  (Plates 181 & 182)

Seeds 1.5-2.0 mm long, falcate-oblong,

Spermodrm (ftesta) in lower magnification rugose (Plate 181), reticulate
bodies 4- parailel in long axis of the seed; in higher magnification (Plate
182) lumina are seen to be surrounded by thick fibres, lumina floor contain
irregular structure with dispersed heads.

Papaver decaisnei Hochst. & Steud. ex Boiss. (Plates 183 & [84)

Seeds ca. 0.8 mm in diameter, kidney shaped, suborbicular.
Spermoderm (1esta) in Jower magnification reticulate (Plate 183): in higher
magnification {Plate [84) elevated muri with wavy outline are seen to enclose

the lumipa, each lomina usually incorporate one or two beads.



Plates 1-14.

Plates 1-14. Pollen grains (LM) < 1000.—Plates 1-3.  Argemone ochrelevca.—1: siriato-
reticulate pattern.—2: optical section of the exine.—3: protruding colpi.—Plates 4 & 5. Dicra-
nostigma lactucoides.— & reticulate-reticuloid surface pattern.—35: optical section of the
exine.—Plates 6 & 7. Eomecon chionantha.—6: surface pattern in polar view.—7: circular
pores. —Plates 8-10. Eschscholizia californica.—8: surface pattern in equatorial view.—9:
optical section of the exine.—10: colpi.—Plates 11 & 12.  Glawcivm elegans.—1 1 reticulate
surface patiern.—I12: spinules & colpl ornamentation.—Plates 13 & 14. G, fimbrilligerum.—
13: reticulate surface pattern.—14; colpl ornamentation.



Plates 15-28.

Plates 15-28. Pollen grains (LM) < 1000.—Plate 15. Glaweium fimbeilligerum.—spinules —
Plates 16-18. Hypecowmn leptocarpum.—16; striato-reticulate pattern,—17; surface pattérn in
second focus.—18: colpi.—Plates 19-21. M. pendulum var. parvifforum.—19: striato-reticulate
pattern—20: surface pattern in second focus.—21: colpi.—Plates 22-25. M. pendulum var.
pendulum.—22: bicolpate nature.—23: siriato-reticulate pattern.—24: surface paitern in
second focus.—25: optical section of the exine.—Plates 26-28, Meconopsis acwleata.—26:
r:gltiufely geticulate patiern.—27: surface pattern in second focus.—28: optical section of
the exine.



Plates 29-40.

Plates 29-40. Pollen grains (LM] < [000.—Plates 29-31. Meconopsiv befla,—29: wart like
processes on the surface.—30: -k siriate surface pattern.—31: optical section of the exine.—
Mates 32-34.—M. betonicifolia.—32: spinules in cirgular rows.—33: siriate surface patiern,—
34: spines and spinules.—Plates 35-37. M. dhwajii.—35: negatively reticulate surface pattern.
—36: negatively reticulate surface pattern in lower focus.—37: pentacolpate nature in polar
view.—Plates 1840, M. gracilipes.—38: lparasgmnlparc nature in polar view,—39: surface
pattern in second focus.—40: optical section of the exine.



Plates 41-48.

Meconopsis  discigera.—31 :

reticulate surface patiern.—42: spines in optlical =ection.—Plates 43-45, M. horridifa.—43:
exine.—Plates 46-43. M. latifolia.—46: surface pattern in equatorial view.—47: siriato-

Striate surface pattern.—d4: surface pattern in second focus.—45: optical section of the
reticulate syrface patiern.—48: optical section.

Plates 41-48. Pollen grains (LM) = 1000.—Plates 41 & 42.



Plates 49-610.

Plates 49-60. Pollen grains (LM) = 1000.—Plates 49 & 50. Meconopsis imregrifolio.—349:
inaperturate.—50: different types of spines,—Plates 51-54. M. pamiculafa —51: verrucae.
—52: verrucae in rows-—353: optical séction of the exine.—354: striato-reticulale surface
pattern —Plates 55-57. M. longipetiolara —55: progesses on the surface.—56: spinules.—
57: optical section.—Plates 58-60: M. napawlensis,—58: verrucae-spinules.—5%: reticulate

surface pattern.—60: optical section.



Plates 61-72,

Plates 61-72. Pollen grains (LM)> 1000.—Plates 61-63. Meconopsis  primuling.—61 :
striato-reticulate surface pattern.—62: spinules.—63: optical section.—Plates 64 & 65, M,
robusta.—64; fing reticuloid surface pattern—65: optical section.—Plates 66 & 67. M.
simplicifolia. 66 striato-reticulate surface pattern.—67: optical section.—Plates 68-70. M.
Sinerata.—68: reticulate surface pattern.—69; processes.—T0: tetracolpate nature,—Plates
T & 72 M. vilfosa.—71: spines.—72: base of the spines encircled by rings,



Plates 73-92,

Plates 7392, Pollen grains (LM) < 1000.—73, Meconopsis villoso.—optical section.—74 &
75, Papaver decaisnel.—74: reticulation to striato-reticulation—75: A ' square pollen.
—76 &77. P. dubinm.—T76: striation.—77: optical section,—TE-80. P. hvbridun.—74:
surface in Ist focus,—79: striato-reticulation.—80: optical section.—81-83. P, macros-
romum.—81:  striation.—82:  negatively  reticulation.—83:  optical  section.—84 & K5,
P. pavoniwm.—84: striations.—85, optical seclion.—86. P. rhocas.—spines,—87-89.
£, somniferm,—8T: striation.—88: reticulation.—89: optical section.—90-92,  Kovoweriy
refracta.—%0: striation.—91: reticulation.—92: optical section,



Plates 93-98,
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Plates 93-98,  Pollen grains (SEM ).— Plates 93 & 94, Argesone ochrodence, —93: 0 pollen
showing reticulations, 11,000, 94, part of the surface showing perforations, 45 (04,

Plates 95 & 96, Dicraostignig lociiiesddes, 95 a pollen showing perforations, 5500, —96:
part of the perforated surface hhu_\urap_ wiart like processes, - 40,000, - Plates 97 & 98, Gleow-
citem efegans, - 97 a pollen showing coarser patiern in the aperture. 100000, —98: part of

the perforated surface with spinules. 40,004},



Plates 99-102,

101

Plates 949-102.  Pollen grains (SEM), -Plate %9, Hypecowe leptocorpims. a0 pollen showing
processes an the surface. 190000 Plate 100, M. peadulom var, purevifforsom.  surface puart
showing spinules. 20,5000 Plages (00 & 102, Ewhschelizin californica. - 1012 2 pollen
showing reticulations, - 10,250, - 102: surface part showing processes. - 54,0040,



Plates 103-108,

105 NN 3.0, 108

Plaies 103108, Pollen grains (SEM) - - Plates 103 & 104, Meconopsis grandiv. -~ 103
tetrad pollen showing spines. 5,300, —104: surface part showing puncia. 20,000, Plates
105 & 106, AL, dnreprifofio, - 1052 a pollen showing spines and line perforations on the
surface. . 10,750 —106: part of the surface showing  spines. 38000 —Plate 107, M.
horrichile. —tricoipate  pollen  showing  supratectal  processes. 10750 -~Plate 108, M.
dartiforliv.— pollen showing processes on the surfee. 10,750



Plates 109-113,

13 O el

Plates 109-113. Pollen grains (SEM). Plate 109, Mecomapsiv forjlelio - o pollen showing
perforations. 3000 Pates 110 & 111, M. boweiperiolars.- V1D tnicolpaie pollen show-
ing spinules on the surfaee. < (0,750 —11 : surface paet showing lumina, - 46,000 - - Plaes
12 & 113, M. mapawlensis—112. a pollen showing verracae, 10,250, — 113 surface part
showing spings with broad base. 40,000,



Plates 114-119.

Plates 114-119.  Pollen grains (SEM). Plates 114 & 115
a pollen showing processes on the surface. 10,000,
forations, 36000, - Plates 116 & 117.
21.500.— 117: surface part showing spinules, 35000, —Plaes 118 & 119, M. sinwfa.

118: pollen showing processes on the surface. 6000, 119 surface part showing perlior-
tioms. 37,500,

Mecomapsis  panicilase. 114
115: part of the surface showing per-
Af. primmdfing, —VH6: pollen showing spinules.



Plates 120-124.

Plates 120-124.  Pollen grains (SEM)—Plates 120 & 121, Papaver ebeeaisned. - 1202 pollen
showing processes. - 200000, -121: part of the surfuve showing spinules,  JE 00, —Plabes
122 & 123, P, ddubion. - 122: a tricolpate grain. 24,500, 123: surface part showing spincs
and spinules. 84000, Plae 124, /™ fivhridum.— a pollen showing supriatectal processes.

22,0040,



Plates 125-131.

")
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Plates 125-131. Pollen grains (SEM).—Plates 125 & 126, Papaver macrostoimin,—125:
a pollen showing processes. . 10.300.—126: surface part showing spines and spinules, .
84,000 —PMates 127 & 128, P. sonwmifernm.~—127: a pollen showing perforations. < 9,000, —
128: surface part showing lumina of different dimensions. < 84,000 —Plawes 129 & 130, P,
ollen showing processes. - 13,750.—130: part of the surface showing

pavoiianm.—129: a
P. rhoege—pollen showing spines. - 25,000,

spinules, < 36,000.—Plate 131,
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Flate 132 A phylogenetic tree constructed on the basts of pollen morphology.  Mumbers
indicaled below cach group are the names of difereot species whivh are wsed a5 exampies:

1. Meconmepsis befomicifelin, 2. M, prardis, 3. M. imtapeifofio, 4. M, wapasiensis, 5. M. Sirnpli-
cifolie, 6. M. roburtg, 9. Avpreown foptocaypum, 5, H. padeiion, B K. pendufarn var, porei-
jﬁ'llﬂlilll 1n Ml.l'.n’-’l?hl'lﬂ-rll. ..'nrvuh-'.-'ll.'l ll M j‘u‘l .Il.u ]} 'ul' h.l’!rl-'].lhlfﬂ- !11 ‘H_ J.."lllrrrrl;_u-'l'rnlnl':r 'I.I‘I.
.?H‘ prmfufrrm', 15, ;'irf piflser, bR l.".l’a:.rmfrun rfﬂgﬂm I'." .‘He’rmmj.r.wr gmre!:pm 1%, A, Eﬁﬂfa.ﬂm,
19, A, slervate, 20, M. pmuc'ufﬂm. 21, M. dfiwniin, 22, M dwr.wvm 23, Eomecon ciiongs i,
23, Dferanostierms foctecoides, 35, Avgemove acheelenea, 20, Erelacholizia californioa, 27,
Rocmoria refracty, 28, Papaver deltivrr, 29, £ hybridun, 30, P muacrostomem, 31, P rhoeos,
32, B pavesimn, 350 P osoeeferien, 3, P decpivaes



Plates 133-138,
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Plates 133138, Sceds (SEM). - Plates 133 & 134, degemone ochroleuea.-—133 2 seed show-
ing rugose pattern. 225 - 13 part of the surface showing single stranded muri of dilferent
shapes and siges, o 3600, - Plates (35 & 136, Dicramoseiginag factucoides,— 1357 seed showing
rugose pattern, 200 — 136 surface part showing mun of the reticula, - 4000 —Plaes 137 &
138, Glawciwm elegans. - 1377 seed showing rugose pattern, - 225138 surface part show-
ing secondary reticulations.  S000,



Plates 139-142,
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Plates 139-142,  Secds (SEM). —Mates 139 & 140, Ewhsoholizia coliformiva,-——139: seed
showing reticulum like structures arranged in vertical rows, . 400, = 140: surface part show-
ing numerous dispersed pits. 80000 - Plates 141 & 142, Glawciwn fimbrifligeram.—141;
seed showing rugose pattern. 00— 142 surface part showing lumina and muri. 3600,



Plates 143 & 144,

Plates 143 & 144, Seeds (SEM).—Hypeconn pendulmn var. pendulim.—143: seed showing
rugose patiern. > 225.—144: surface part showing discrete bodies. 3600,



Plates 145 & 146,

Plates 145 & 146. Seeds (SEM).— Hypecown pendulum var. parviflorum.—145; seed showing
rugose paitern, 225.-—-146: surface part showing discrete bodies, - J00.



Plates 147-150,
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Plates 147-150. Seeds (SEM).—Plates 147 & 148, Meconopsis aenlearta.—147: seed show-
ing rugose patlern. = 450 — 148 surface part showing secondary and fervary reticulations,
7200 —Plates 149 & 150, M. bella.—149: seed showing surface pattern. 2 225, —1 50 surface
part showing ribs with fine fibrows strands, < 3600




Plates 151-154,

|54

Plales 151-154.  Seeds (SEM)—Plates 151 & 152, Mecomopsis betondoifielia —151 0 wed
showing indistinct rugose pattern. 180152 surface parl showing compact striao-reti-
culale structures. - 5625 —Plates 153 & 154, M. fhwadii,— 153 <eed showing honeveomb
like structure, 450 —154; surface parl showing stout thick tibees,  T200,



Plates 155-158,

158

Plates 155-158.  Seeds (SEM).—Plates 155 & 156, Meconopsis diseigera, — 1535 weed show-
ing irregular surface patiern. 18- 1536 surface part showing  multistranded  fibres,
S625, - Mates 157 & 158 M. geacilipes.— 157 seed showing rugose pattern. 450,158
surface purt showing twined fibrous stramds. 7200,



Plates 159-162,

62w

Plates 150162, Seeds (SEML--Plates 139 & 160, Meconopsis gramilis, - 159 seed showing
rugose patiern. (80, - 160: surface part showing ribs. 1440, Plates 161 & 162 AL
?’iilﬂ‘r‘”“' 161 seed showing tugose patiern, 450 -162: surlace part showing libres,



Plates 163-166.
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Plates 163-166,  Sccds (SEM )L —Plites 163 & 164, Mecomopsiy fatifofic, -163; seed showing
rugose pattern. 450 — 164 surface part showing muri and lomina,  TH0— Plales 165 &
len, M. hvrgiperioketa, -— 1658 sped showing rugose pavern. 4500 166 surface pan showing
pis of dilferent dimensions and secondary  reticulations, 7200,



Plates 147-170,

Plates 167-170.  Sceds (SEM).—Plates 167 & 168, Meconopsis Ivrata. - 167 seed showing
parallel ribs, 450, — 168 surfice part showing stpi-ronls & secondary  reticulations.
600~ Plates 169 & 170, M. napanferiy.-- 169 seed showing irregular rugose.  450,-
170 surface part showing lumina and muri, 7200,



Plates 171-174,

174

Plates 171-174. Seeds (SEMy. Plawes 171 & 1720 Meoosopsds  paicadato, = 1710 seed
showing rugose pallern apperring coralload. 4500 172 surface part showimge luminm amd
mri.  T2AXL Plades 173 & 174, AL peioadling. 173 seed showing rugose pattern. 225,
— 174 surfoce part showing <t fibres, 3K,



Plates 175-178.
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Mates 175-1TH.  Seeds (SEM), —Plates 175 & 176, Moecomopsis regia. - 175: seed showing
rugose pattern, - 450.— 176 surface part showing luming and muri. 3600, —Plares 177 &
ITR. M. robpsra.— 177 seed <howing rugose pattern, 450, UTE: surface part showing
luming and muri. 7200,



Plates 179-181,

Plates 1T9-182.  Secds (SEM) PMates 179 & 180, Mecomopsis simplicifofio.-—179: seed
showing foliose coralloid ~strecture, 2250 180: surface part showing fat elevated muri.
LROCL —Planes I8 & 182, AL siweere, - [R]: seed showing rugose pattern. 225 - 182,
surface part showing thick lilwes.  36I80,

4



Plates 183-186.

Plates 183186, Sceds (SEM). —Plates 183 & 184, Papaver decaiseed, 183 seed showing
reticulations. 225 184: surfoce part showing elevated muri with woavy outline, 36060,
- Plates 145 & 186, P dabiwere. - 1850 seed showing reticuliation. 450, 186 surface part
showing uneven strands with amorphous depositions. 3K,



Plates 187-192,

2w

Plates 187-192.  Seeds (SEM).—Plates 187 & |88,  Papaver hvbriclon.—I1ET: seed showing
reticulations. 450, —188: surface part showing undulate mur and muricrons pits. 3600,

Plates 189 & 190, P, swdicanle.~—189: seed showing reticulations. - 450.—190: surface
part showing lumina of different sire and dimensions. - 3600, —Plates 191 & 192, P, povo-
minm,—191; seed showing reticulations,  450,—192: surface part showing distinel,  stoul
muri & - rectangular lumana, 7200,



Plates 193-196,

Mates 193-1906. Seeds (SEM) —Plates 193 & 194, Roewmerio hvbrido ssp. didecamdig,-—
193 seed showing reticulations, - 450.-—194; surface part showing pitted lumina and mur.
1B, —Plates 195 & 1906, Popaver sommifergpn.—195: seed showing ceticulations, 450,
196 surface part showing lumina and muri, 3600,



Plates 197 & 198,

Plates 197 & 198.  Seeds (SEM).— Roemeria refracta.—197: seed showing elevated structures,
x 450.—198; surface part showing folded & pitted lumina. < 3600,
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Papaver dubiwm Linn.  (Platzs 185 & 186)

Seeds g, 0.6 mm in diamater, reniform.
Spermoderm (testa) in lower magnification reticulate (Plate 1833, in hipher

ﬂ'l'lr_ll\:nﬂ'ﬁ+lin“ M uta THNEY paciri irmaan]ar Aune tn minavan ctrowds  weirl PR
LRRE T ARELL IR L O b A T Sl J.'J'U_.] ELILELT lI.I.'\.IEl.r"-lH.L AL MUY LA The bl oFRLAENLAIZ WTLLIE LREELILFE

phous depositions, lwming conkain despersed beuds of various sizes.

Papaver Aybridhenr Linn. (Plates 187 & 158)

Sceds o, 0.7 mm in diameter, reniform.

Spermoderm (testa) in lower magnification redeplate (Plute 187), tumina
- rectungublar; in htgher mugnification (Plate 188), mun undulating, oo
and Tuminar area pitted.

Papaver nudicawle Linn,  (Piates 182 & 190)

Sceds cq. 0.4 mm in diameter, reniform.

Spermoderm (testa) in lower magnification reticulate (Plate 189), lumina
irrggular; in higher mognification (Plate 190) muri are closely -}- parallel,
lumina + elonpated of differenr sim: and dimension, conlain fine fibres of
irregular disposition.

Papaver pavanivem Schienk  (Plates 191 & 192)

Becds ca. 0.5 mm in diameter, clongated renilorm.

Spermoderm (testa) in lower magnification reticulate (Plake 1913, inhigher
magnification (Plate 192) distinct and stout muri are visible, lumina = rec-
tangufar, fine fbrous strands of wall materials, fow in number, irrepulariy
traverse the luming.

Papaver semnifervat Linn,  (Plates 193 & 198)

Sceds oq. 0L mm i diameter, orbicalar shaped.

Spermoderm (Lesta) in lower magnitication reticulate (Plate 195), in higher
magnification  (Plate 196} stout mur of Jrregular  thickness are secn:
lumina - rectangular, a fow sttands ate made up of fine fibres alsp
wrregularky traverse the lumina,

Roemeria hybrida (Linn) DC. ssp. dedecandra {Forssk.) Maire
(Plates 193 & 194)

Seeds ¢a. | mm in diameter, reniforme.

Spetmaderm (testa) in lower magaification reticolate (Plate 193), incor-
porating finer meshes inside the lumina; in higher magnification (Plate 194)
each muri is sedn to have been formed of unevenly deposited but less compact
wall material, luminz -= circular, incorporate fine threadlike strand connects
the lumina of reticula lopgitedinally; lumina and muri pitted.
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Roemerig refracta DC. (Phates 197 & 195

—_— — ol
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Spermodarm {testad in IGWH magmﬁc:atmn rugose (Plate 1973, reticulum
appeats as |- clovaged strycturg is scparated from each other; i higher
magoification (Plate }98) elevated murl regurved, lominag £ glongated, hollow
or folded, the luming and muri appear as pitted and also beaded throvghout
due t0 uneven amorphous surface,

34. DISCUSSION

The shape and size of the sceds of different species of the family
Papaveracgac are variable,  The length ranges from 0.3 mm in Papaver sompi-
Ferume 10 3.0 mm in Meeonopasis simplicifolia.  Secds wm most of the species of
tha genus Papaver are orbicular to renilorm: those of Mecoropsis are sub-
reniform to remiform, or ovoid to ellipsoid or oblong. But seeds in Hypecoun
are planoconyer.

Ultrastructurally, the spermoderms are of varvious types. IL appears
from the reparts of some eatlier investigations with SEM that the terminology
for such 2 siudy on sceds is yet o be sieamlined.  To the present investiga-
tion however, an attempt has been taken to generahize the terms used for the
description of the seeds. Ultrastroctures of spermoderm of the seeds in
different taxa of the family Papaveraceas are different and they are more ot
less specific. Surface patiern of the spermoderm (testa) of different species
of the genus Meconapsis is rugaose in general with certain exceptions. In
Meconopsiy dhweiii it is honeycomb like, but it is coralloid in Meconopsis
partcuiara and M. simplicifoliz.  Reticulations of the rugose secds have muri
usually comnosed of single to multistranded fibres and they again may be af
different thickness. Lumima may be of primary type only, or sometimes 2
larper lumina may incorporaie several amaller ceficulations termed as secon-
dary reticulations (Meconopsis aculeata, M. longipetiviata, M. napaulensis),
or similarly secondary reticulations may incorporate teriiary reticujations
(Meconupsiy oculeata) or, the lumisa may incorporale  inlerwovel [ibres
{Meconopsis aculeata) or single stranded fibres (Meconppsis discigera). Ribbed
structures in spermoderm of Meconopsis betanicifolia are formed by the con-
densation of striato-retientate bodies which intermesh and appearing pitted.
In other cases the floor of the luming may be ondulating (Meconapsis grici-
fipes) or scrobiculate (Meconopsiv divwofil} or beaded (Meconopsis paniculaia,
M, sinuata). In Meconopsis regia and M. robusta lumina is irregular due to
rregularity in muri and the floor of the lumina is amorphone.

Also, in some species of Papaver, the spermoderm is reticulate with muri
wavy in outline (Papaver decaiswed) or ircegular  (Papaver ehbiuemy  OF
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Tn Reemerin hybrida the luming [isell looks pitied and a similar strueture
is fopnd in Papaver Rybeidum . in Glaucium elegans pits aTe numerous ahd
conjested.  Tn Reemierfa refracta Lthe reticulate bodies ame elevated and took
like gdiscrete structures. But wn Glaweiwm fimbriffigertm only the peripheral

patt of each luming is pitred.

The spermoderm character of the penus Hypecoun is remarkably different
from athers.  In this genus the spermoderny is made up of discrete hodies
which are sguare or rectanpular i shape. The strocture is different in two
varieties of the species Hypecoum pendulum, where the upper sarface is fiat
(var. parviflorumt) or convex (var, pendufum). The space in bétween two
such bodies may be finely reticulate (var. parvifforum) or may have projecied
reticulations made up of thick strands (var. pendufum).

In thc speeict Argemone echrolerca, lumina 15 filied wirt

Tlhha weurne nF tha redieiatiane 1n DYveanactimng ”
L LW AR LdRL L Fllh B b o™ g ma A" dh T EATFLA P+ (AL ] L
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formed fcﬂmpactly set scrobiculae, slriate in arrangemens,
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in the specics Eschscholtzia colifornica spermoderm cootains pits of
different dimensions remaining surrounded by amorphous elevated structures
or rarely they are traversed by single stranded fibres.

Using 1he spermoderm characters it is seen that the characters of
spermoderm s quite unique in the peous Hypecowm by the presence of
square or rectangular discrete bodies in the spermoderm.

While in the penera Meconopsiz and Papover the vricntalion and nature
af muri and lumina are characteristic for each species. The nature of the
reticulom in the seeds with different orientations and patterns of strands
traversing it, is the characteristic of the fumily Papaveraceae.

TABLY 3 : Voucher dafa [or specimens of the family Papavéruceae examined
for Sced morpbology

———ee .

Taxon Origin and Number angd
Collector Herbarium
Argemone ochrofeuca India, Cultivated in Forest Research SEE{IE‘
ssp. ochirodewca Insiitute, Debra Dun, DD

Raizada
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Oripin and
Collector

Taxon

—— ————— et L ———

wumber and
Herburium

Dicranostipma laceueoides  West Nepal, Karnali zone, Nyorgad
to Sipty, Jumia Dist., 2700 m,
Rajblancdari et Koy

L1.5.5.R., Batanical Garden,
Leningrad,
Aaon rtane

Esehscholizia colifornica

Beluchistan, Miralikhel, 1060 m,

I Fasrarnede fa
Ad AP TR

Olaucivm elegary

Beluchistan, Kachh, 2000 m,

face

G. fimbriftigerum

Beluchistan, 1T o,
Lare

Hypecount penditum
vat, parvifiorum

Pakistan, Asurum, Kaliwali, 600 m,
Kuobir

H. pendilim
var, pendulum

India, Kashmir, Nilkhantah Pass,
3300 m,

Airahicnn
Arfenienn

Meconopsis aouleata

Nepal, Rambrong, Lanjung
Himal, 4200 m,
Stainton, Srkes & Willlamns

M. beila

Theowasn Tt L aFlayy af #lim
DAL~ LI YOlle) WFh LI

Seinghku, 3300 m,

Kingdon-Ward

M. dhwogii Mepal, Sangmo, 3600-5400 m,
Dhwof

M. discigera Nepal, Tamar Valiey,

Mewakholza, Topkigola, 4200 rm,
Stafrion

Nepal, Langung Himal, 3000 m,
Stainton, Sykes & Williams

M. gracifipes

3473
KATH

4.1
CAL

15765

CAL

3333
CAL

3635
CAL

14794
CAL

CAL

6417
BM
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Nminh & Cyve

AXn

Collector Herbariem

M, zrandis Mepal, Avunvalley, Berun Khols, 1.5
N, of Nam, 3700 m, KATH
Staintan

M. hoveridula India, Sikkim, Goaning, 4500 m 3094,
St CAL

M. latifolia India, Kathmit, Butin Pantasl, b
2300 m, mn
Frifold

M. fongipetiofara Nepad, Langtang io Kyangchin, Tixa
3261 m, KATH
Mallo

M. fyrain Tidia, Sikkin, Bijun, £.T.
King's Collpetor CAT,

M. napaulensis India, Sikkim, Bijan, 5.7,
King's Collecior CAL

M. panfcilaia India, Sikkim, Jemnu Vailey, 1030
2800 m, CAL
Smith & Cave

M. primufing Bhutan, Kangla, Karchula, M.
4500 m, BM
Ludlonw, Sherriff & Hicks

M. repria Mepal, Ramhrong, Lamjung al139
Himal, 4200 m, BM
Stainton, Svkes & Wiltiams

. rabusta Pakistan, Kumaon, Dindi, I
Colletr CAL

M. simplicifolia India, Sikkim, Jemmu Valtey, 1183
40 m, CAal
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Taxon Origin and Number and
Collector Herbariom
M. sinuata Nepal, Iswakhola, 4300 m, 25429
Beer BM
Bapaver decaisnei North West India, Fl. Pento- 14816
potamica, 2500 m, CAL
Kehir
P. diubitim Indiza, Tihri Garhwal, 16825
Duthie CAL
P, hybridum N. W. Tndia, Hazara, below 600 m,  sn.
Stewart CAL
P. pudicanle Tutkestan, Badozan, 2700 m, 5.0
Komarpy CAL
P. pavositim Pakistan, Beluchistan, Sheto, 3542
Lace CAL
P. sominiferum India, Manipur, §00-1300 m, &1L
Aprtonymous CAL
Roewmerig hybridu P. sintenis, Tterorien talc, 436
ssp. dodecandra Stanf CAL
R. refracta Afghanisian, 5.0,
CAL

Griffrih



TAXONOMIC TREATMENT OF THE GENUS HYPECOUM

INTRODUCTION

The penus Hypecewmn is placed in the lamily Papaveraceac by Engler
and Diels (1236, Fedde {(1938), Melchair (1964), Thorne (1983} as a subfamily
Hypecoideae. But Cronguist {1968) resclved the situation by defining the
order Papaverales s consisting of two families the Papaveraceac and the
Fumartaceae, He was of the opinion that the Asian penera Hypecoum amnd
Pteridophyifin may form a connecting link between the two families and he
placcd  this subfamily  Hypccoideze uoder the family Fumanaceae.
Hutchinson {1959} and Dalhlgren (1975 also placed it uonder the family
Fumariaceae. But Takhiajan (1966} raised this subfamiiy to the Tamiiy
statrs Hynpecoacese lor the first time.

T Indian region the genus is represented by 2 species.  In order to evaluate
the systemalic positton of this penus, the pollen and seed morphological studics
were undertaken. The taronomic description of the genus Nypeosim acourring
in Indian region 15 given below,

HYPECOUM

Linn.,, 8p. PL 1: 124, 1753; Gen. P ed. 5: 60, 17534; Heook. . & Thams,,
in Haok. f., FL. Bril, Ind. 1: 120, 1872 (under Fumanaceae); Fedde, in Engler,
Planzeor. 4. 104: B5, 1909; Fedde in Engler & Prantf, Nat, Pflanzenfam,,
ed. 2, 17h: 69, 1936; Popov in Komarov, Fl. USSR, 71 376, 1937, Cullen
in Rechinger f, FL Iron. 34: 23 1966; Jafri et Qaicer in Masir &t All, FL 'W.
Pak., 61: 20, 1974; Debnath et Navar, Fase. Fl [od. 17:42. 1984 {upder
Hypecoaceas).

Annual, erect, ascending or prosteaie, plabrous, ofien glaucous with
watery sap herbs.  Stems or scapes several, with a dense rosette of radical
leaves. Leaves short petiolate, 2-4 plonatisect, segments snbsessile, pal-
mately bipinnatisect into linear to namowly obovaie lobules, Inflorescence
dichasial, spreading; floral leaves much reduced and thinly disscoted. Sepals
2, free, deciduovs, ovate<triangular ar ablong, much smaller than petals
Petais white, vellow, slightly pink-violet, 4 in two series, ovter two trilobed or
entire, obovate, inner two trilobed, lateral lobes linear, median lobe concave,
stipitate, Stamens 4, Tree, vpposite the pelals; Alamenis winged or dilated,
scarions, sometimes with a stipitate gland at the bage; anthers hinear. Ovary
linear, unilocular; styles short; stigmas bipartite, glandular at the tip, often
recurved. Capsules linear, many seeded, Jomentoid, disarticulating trans-
versely, rarely dehiscent by 2 vaives,  Sceds smiadi, grey, compressed, wilhoul
arit, rowgh or smooth
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Distrib,  ca. 15 species In PAKISTAN; Nepat; BouTan; EASTERN Asia;
(Japan & North Cuina); USSR, North Arrica; Waestern Asia:
Central Eurore. In Indian region the genus is represented by 2 species.

Ecol.; In India the genus occurs in cultivated land, faliow ficlds,
weed indesied places, rocky foot hill siopes and intermountain terrains up to

3030 m.

KEY TO THE SPECIES

la. Flowers white or slightly violet; middie lobe of
the inner petals not fringed. Siliques erect,
with erect or horizontal pedicels . leptocarpum 1

1. Flawers yellow; middle lobe of the inner petals
with fringed margin. Siligues pendulous on
recutved pedicels H. pendulum 2

1. Hypecoum leptocarpum Hook. f, & Thoms., FL. Ind. 1: 276. 1855: Hook.
f. & Thoms. in Hook, f,, FL. Brit. Ind. 1: 120, 1872 (Under Fumariaceae);
Fedde, in Engler, Pflanzenr. 4. 104: 94. 1909 Fedde in Engler & Prantl,
Nat. Pllanzenfam,, ed. 2, 17b: 69. 1936; Popov in Kemarov, Fi. US.5.R.
7:578. 1937, Cullen in Rechinger f. Fl. Iran, 34; 23. 1966; Jafri et Qaiser

in Nasir et Ali, Fl. W. Pak. 61: 27. 1974. Fig. 42

Annual, glabrous herbs, with a slender tap root. Stems (scapes) many,
15-35 cm tall, spreading, dichotomously branched, forking at intervals of
5.5 (-10.0) cm, broad in the lower portions but more slender above (almost
filamentous when in the flower}, leafless except where the stem forks andfor
a pedicel arises. Leaves radical, glaucous, rosulate with a sheating leaf base,
2-3 pinnatisect, segments linear, acute, 2-3 mm long, basal leaves 5-11
cm long, petioted, upper leaves up to 3.5 om long, sessile or subsessile. Tn-
florescence 2-4 (-5) flowered, dichasial cyme. Pedicels borne singly, each
arising from the fork of a stem, very slender and almost filamentous when in
flower, lengthening and thickening in fruit, erect or horizonial. Flowers
8-15 mm in diameter, bimerous, symmetrical, Bracts 4-7 mm long, n-
volucre, deeply dissected, lobes linear. Sepals 2, 2.5-3.0%1.5-2.0 mm,
free, ovate, glabrous, acute, Petals 4, arranged in two dissimilar, alernative
whotls, white or slightly violet; outer petals 2, 9-10x5-6 mm, broadly
obovate, obtuse, apex keeled and subcoriaceous; inner petals 2, 5-6x4 mm,
iobed up to middle, outer two lobes elliptic oblong, obtuse, middle lobe spat-
hulate, hooded, cuneate at the tip within curved margin. Stamens 4, opposite
petals, 6 mm long; filaments 3.5<0.5 mm, membranous, winged, tapered at
the apex, broader and sudden swelling at the base; anthers 1.5 mm long,
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Fig. 42. Habit of Hypecoum loprocarpart Hool:. F & Thomad,
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basifixed, 2-celled, linear-oblong, each anther celt with minute apical pro-
jection; two glands present in the base of the filament. Ovary 7-10 mm long,
superior, syncaypous, slender; styles slender, bearing two recurved stigmas
at the apex, 8.5 0.5 mm; stigmas 1.5 mm long, obituse. Siligues narrowly
oblong, 12.0-35.0< 1.0-1.75 mm, lingar, slender, erect, not pendulous, disarti-
culating, lomentoid, glabrous. Seeds brown, testa subcoriaceous, arranged
in one longitudinal row, ce. 7-10 seeds per capsule.

Type: Timer, Temp. region, 3050-3660 m, Thomson s.n. (CAL, K).
Fls, & Frtv.; Iune—September (-October).

Distrib,:  Himalaya: Inupia: Kashmir, Sikkim; PakisTan; NEPAL]
BHUTAN; TURKISTAN; AFGHANISTAN; USSR Tiser; CuiNa; MONGOLIA;
JAPAN.

Uses: The latex contains opium alkaloid protopine which has narcotic
action {(Henry, The plant alkaloids, 299 & 305. 1949; Manske and Holmes,
The alkaloids, 4: 158. 1950-34}.

Note: Hypecoum leptocarpum varies very much in size and form. It
may be noted that plants growing at lower elevations are usually taller than
those that are at higher elevations,

The occurrence of this species at an elevation of 5490 m in Himalaya
indicates its wide tolerance to severe conditions prevailing at that altitude,
which is usvally the upper limit for the existence of flowering plants.

2. H. pendulum Linn., Sp. PL. 1: 124, 1733; Cullen in Rechinger £, FL. lran.
34: 23. 1966; Jafri et Qaiser in WNasir et Ali, F1. W. Pak. 61: 27. 1974;
Sing in Geobios (Jodhpur), 2 (2-3): 91. 1975; Aston, in Mueileria, 3.3:
177-182, 1976, H. caucasicurm Koch ex ledeb, Fl. Ross. 1; 94. 1842;
H. procumbens auct. non Linn, Hook. f, & Thoms,, Fl, Ind. 1: 275. 1855;
Hook. f. & Thoms. in Hook. f,, FL, Brit, Ind. }: 117. 1872; Sharma in L.
Bomb. Nat. Hist, Soc. 73: 422-423. 1976.

Avene . a slender tan root, Stems
4 AFFEM N ul,. E.II-IU'HUH:I' | A Ly ’ [T A=) L] ELL ‘l&! TrIREF wih HUAWIEWlWwd “ LT ) o g LALF

many, procumbent to ascending, dichotomously forked. Leaves radical,
glaucous, forming an erect to spreading rosette, 2.3 pinnavsect, segments
linear, 2.0-6.0 x 1.0-1.5 mm, cauline leaves palmatisect, subopposite,  Petioles
10-15 em long. Fiowers 8-12 mm in diameter, bimerous. Pedicels borne
singly, arising from the fork of a stem or else terminally, very slender, lengthen-
ing and thickening in fruit. Sepals 2, 2.0 1.5 mm, ovate, subobtuse-acute,
margin entire or shallowly incised. Petals 4, yellow, in two dissimilar, alter-
native whorls; outer petals 2, rhomboid, entire or obscurely 3-lobed, median
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lube apea keeled, subconaceous, 2-lateral lobes eacli a liltle brouder chan the
median lobe, projecting latetally i dentate shape, afl {obes 7-10 - 4-6 mm,
obtuse; inmer petals 2, 4-7 mm long, deeply 3-lobed, with a small claw at the
base, lalerally obtuse-rounded st apex with small scattered purplish spots,
middlc iobe very shorter or very larper than the lateral lobes, conssting a
slender slalk and broad-oblong expansions frinped on the edpes, emarginate
and recurved, spathulate.  Stamens 4. opposite the petals, free 5-6 mm long;
filaments 4.5.70.5 mum, Juliened, tapered sl the apex and broader gl the base,
with several cblong spots on the edges similar to those on the lureral lobes
of the inner petals, glands present wt the base, one trace, filaments sudden
narrow at the juoction ol the anthers; anthers linear, 2 mm long, basilixed,
2.celled, lincar. cach anther cell wirls minuic apical projection.  Owvary superior,
3 mm long, evlindrical; styles slender, bearmg two divergent svigmas ai the
apes, 35X 0.5mm; stigmas 1.5 mm long, obtuse.  Siliques 3.0-7.5 0 1.5-3.0 mm,
pendulous from the apex of the recurved pedicels, indehiscent to pseudo-
dehiscent, lomentoid.  Seeds prey, compresssed, 2.0 1.5 mm, planaconyex-

reniform.

la. Siliques seticulating, epidermis ool peeling off ... vur. pendilun
Ib.  Siliques disarticulating, epidermis peeling off .. var. parvifforum
var, pesdulum

Type: Euroer: France, Herb, Linn, No. 171/4 {(LINN)

Fis, & Fris.: March—July,

Distrib : Tnian: Himalaya, Kashmir; PARISTAN: USSR Arrica (North);
Western  Asia (EGYPT, [RAN, ATGHANISTAN); SW. & S.E  FEUROFE

(BuLaaria, FrRaNCR GREECE, YuGoStavia, TURKFY).

Noter W differs from M. procwmbens L. by its tercte and cylindrical
capsules.
var. parviflorum (Kar. & Kir) Cutlen in Rechinger £, FL lean. 34: 25, . 7,
fig. 1, 2. 1966; Jafri ct Qaiser in Nasir et Ali, FI. W. Pak: 61: 3. 1974,

H. parviflorusy Kar. & Kir. in Bull, Soc. Nat. Mosc. 15: 141, 1842 Popov
in Komarov, Fl. US.8.R. 7: 443, 1937,

Type: “Hab, fn grenosis songavioe and . Lepsy™.

Fls, & Fris.: March—July.
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DMateih.: Ixpta: Himalaya; PAKISTAN, AFGHANISTAN; IkanN; TuRkry;
USSR.

Note: The Iadiun-Himalaya distribution of this variety was mentioned
only by Papov (1937,

The two varieties Hypecown perdultem var. pendulum and H. pendiium
var. parvifforum are closely allied.

Fedde (P. 95, 1909), Cullen (}266), Jafri et Qaiser (1974) stated that outer
petals of the var. pendidum are rhomboid subtrilobed to tritobed whereas in
var. parvifforem it is elliptic and entire.

Popov {1937), Mowat (P. 251-252. 1964), Cullen {P. 236-238. 1965),
Aston (P. 177-182. 1976) stated that outer petals of the var. pemdidin are
entire without 2 trace of fobes, where as n var. parvifforim it is obovate or
oblong, obscorely 3-lobed.

EETT Imlatian 1o o
L/ Yol iLliyd Jif T4 dAphLs

DISCUSSION

The genus Aypecown is characteristically different from other genera of the
family Papaveraceae due to the abscnce of mitky juice, presence of only four
stamens instead of numerous stamens and tripartite lomer petals. 1t is alko
seen that the penus Hypecowm is also different from the membears of the family
Fumarniaceae in having regular flowers, tiparite inner petals. Whereas in
the Fumariaceae the fowers are zygomerphic and the stamens are arranged
m bundles opposite to the inner petels, ezch bundle haa 2 single filament which
divides into 3 parts at the apex and the central part has 2-loculed anther and
the lateral par with one loculed anther, While in the genus Hypecourn the
stamens are 4 fn nomber and the anthers are 2-loculed,

According to Hegnauer {1967) the fanuly Papaveraceae has benzyliso-
quinoline alkaleids, characteristics of the family Magnoliidae. The Family
Fumariacege has spicobenzylisoquinoline alkaloids (Pseisner & Sharmma,
1980) which s different from the family Papaveraceae.

On comparison of morphological data, the genus Hypecoum is more
related to Fumariaceae than to Papaveraccae. However, the genus Hypecown
it characterized mn having 2-3 zonocolpate pollen prams.,  This ¢ype of pollen
itself i considered as derived from the inaperturate pollen types of the genos
Meconopsis,
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Scanning electron microscope  study of spermaderm of the penus
Hypecoym 13 quitc characteristic as the presence of square and rectangular
shaped discrete bodies, which is the diagnostie character of the genus Hype-

CObiAt.

O the basis of above characters it is appropriate to consider the penus
Hypecaum 10 represent the family Hypecogceae.



SUMMARY

In this studies, the family Papaveraceae of Indian region is studied on

the basis of taxonomy, polien motphology and seed morphology. The con-
clusions are summarised below:

(i)

-
S

(3)

(4)

The family Papaveraceae of Indian region consisting of the following
genera Argemone, Dicranostigma, Eschscholizia, Glaucium, Meconopsis,
FPapaver, Roemeria are studied in detail regarding their taxonomy, dis-
tribution, ecology and phenology. A key for each genus is presented for
identification supported by line drawings. Of ihe above mentioned
genera the genus Meconopsis is the largest and consists of 22 species,
In the genus Meconopsis the following species are endemic to the Indian
region. Meconopsis dhwojii, M. gracilipes, M. longipetiolata, M. regia
and M. raylorii are confined to WNepal. M. latifolia and M. neglecta
confined to N. W, Himalaya, and M. rebusta confined to Kumaon
Hill. The second largest genus is Papaver which consists of 9 species.
Most of them are now cultivated for their horitcultural and drug value.
The genus Argemone are mainly Mexican and introduced in Indian
region for horticultural and medicinal uses.

Pollen morphological studies showed that the pollen grains of different
taxa of the family Papaveraceae are morphologically heterogeneous.
The pollen grains of the various species of the genus Meconopsis are
characterized by the presence of mainly spheroidal-prolate grains and

the oraing are tectate Qr\.p-r-lpc of the genus Pangaver on the QQE!"“!’}" 13
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characterized by the presence of intectate grains with perprolate shape.
A phylogenetic tree has been proposed on the basis of the advanced and
primitive characters of the pollen grains.

The SEM studies of spermoderms of the seeds in different taxa of the
family Papaveraceae are charactristic and they are more or less specific,
It is seen that the character of spermoderm is quite unique in the genus
Hypecoum due to the presence of square or rectangular discreie bodies
in the spermoderm. While in the gencia Argemioiie, Dicranosiigma,
Eschscholtzia, Glaucium, Meconopsis, Papaver, Roemeria the orientation

and nature of muri and lumina are characteristic for each species.

On the basis of some total evidences i.e. morphology, pollen morphology
and seed morphology the genus Hypecoun may be considered as a
separate family Hypecoaceae.



EXSHICATA

Argemone mexicang

INDITA

UTrar PrRaprsH @ Allahabad, Chatham ling, 2.7.64, Prased
3284 (CATL); BRareilly, 3012 1R48, Sreachev and Winrerhotiom
s.n, (CAL); Dehra Dun, Sahascadhara, 450-500 m, 15667
Fradivn X9 (CAL); Ganga, Jaokikoti, 1220 m, 25.6.1909, Gilf

I AT - Rdieais oI osA D orpndrmermhd FHIR STAT V. Dibassr A
LI LSYL § ) I LTI’.IILEI.".I'U:l e L, ORI oL Y TSl aiadlid

dam, 22.7.65, Misra 9893 (CAL). Binar: Champaran, Bapaha,
209.1965, Baerfee T01 (CAL): Champaran, Mangoahs forest,
44,1963, Thothathri 10060 (CAL), Chotanagpur, January 1876,
Wopd s.n. (CALY, Hazaribagh Dist., Golah, 28111281, Prain
5.0, {CAL). Wesr Beucar: Burdwan, Paraj and adjoining
areas, 1591962, Dutta 185 {CAL}‘ Darjﬂellng., }(arsﬂuug,

Y. gt . A AT LT amnean Ta Talalinda A £
WiHY l:rl..;l, N AR o I.Jl-_."l.l.-,lh.I WL, Uﬂhl.-lll-l-'l-!:l ..Jr"*.U.J,.

Bewrer 20 (CALY: Jalpaigeri, Buxa, 24.4.59, Dac §1 (CAL)Y;
Malda, Adipa, 24.4.1966, Durra 190 (CAL), Midnapare, Digha,
10.2.66, Rae 4401 {CAL); Murshidabad, Berhampore, 13,10,65,
Guha Bokshi 102 (CAL)Y; Purulia, Kuelipal, Kukvrdabar, 17.2.70,
Mafick 1001 (CAL). SIKEIM: Samghatta, 29.2.1908, Ribu 551
(CAL). Assam: Chardwar, 1721957, Pamigrafi 5194 (CAL);
Goalpara, 531972, Deke 51003 (CAL) MizoraM: Sairang,
12.1.1963, Deb 30628 {CAL). MreaHaLAYA @ Khasia, 1879,
Fisher sn. (CALY. Twrura @ Agarla, 2231920, 6 to M m,
Debbarman 1213 (CAL). Oemssa ;o Balakhand K.F., 2141945,
Abarbam 144 (CAL): Balimela-Basdamamidi, 180-450 m, 24 5,
1959, Rao 18547 (CALY: Gourkella, Kalahandi, 7.5.1938,
Mukiteriee 4295 {CAL): Gurpuia, Mayurbhanj, 670 m, 2.5.1941
Biswgy & Kuzi W1 (CALY;, Majbisahi, 2.7.1957, Panigrohi 8541,
(CAL). Mapiva Pranesn - Bheviaghat, 17.1.1981, Maheswari
4616 {CAL); RBilashpur, Korba, 16.4.1955, Pomigrali & Arorg
8621 (CAL); Bilashpur, Lamni, Feb. 72, Mursi 15391 (CAL);
Gualin, Mar, M, Muarica 251 (CALY; Kavha National Park,
Mandla, 20021964, Schaller 169 (CAL), Phalphat, 23.9.1984.
Arora 5992 (CAL); Saugor town, 800 m, 8.3.1960, Subramanyam

10204 (CAL). Ra)astoaN @ Barmer D, Gandhan, along San-
chor road, 25 m, 28101975, Shetry 2347 (CAL); Bikaner Dt.,
Shiubapi tank, 288 m, 1L.3.1975, Roy 1698 (CAL): Jaipur,
Daosa, 1521965, Wadfiwa 3104 (CALY, Jaismand, 9.4.1963,
Verma 43 (CAL); Jodhpur DM, on the lefi side of Biraidam,
20121972, Moerthy 411 (CAL);, Pali Di, Hemawas Dam,
215 m, 6.11.1974, Shetry 1361 {CALY: Tonk Di, Banas river

bed near Bentheli village, 300 m, 2.21973; Sheny 468 (CAL).

Grgapar s Sagrachiea Gonpach 1493 1084 | I A A N L b b |
e b - e il S L L A aafe b LT, 1KY RCIRE JtE F o I
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{CAL}). MAHARASHTRA : Ambivili R.F. Vaitarna <Catchment
Khardi Range, Thana District, 1.6.1968, Billore 116107 (CAL);
Katrag Ghats, 18.8.1936, Jain 6962 {(CAL); Kavarthy lsland,
20.2.59, Wadhwa 45469 (CAL); Lonawala, 24. 6.1956, Puri 2452
(CAL); Lonawala, Kuna hill, 6,5.1956, Jain 947 {(CAL); Poona,
Ambavane, top of the Koraikhilla, 31.1.1964, Reddi 95841
{CAL); Poona, Ambavane, Pet village, 23.12.1963, Reddi 93345
{CAL); Poona, Parvathi Hill-Lakshmi Park, 5.2.1960, Subra-
manium 64477 (CAL). ANDHRA PRADESH : Godavari agency,
opposite Ippur, 11121902, Barber 5326 (CAL); Near Narsaper
lake, 100 m, 24.4.1959, Sebastine 7975 {CAL); Srikakulum,
Salur, 150 m, 7.9.1962, Balakirshnan 981 (CAL). TaMmiL Napu:
Chinnathadagan, Thekkumalai, 653 m, 3.7.1956, Sebastine
82 (CAL); Peria-ari, Alangayam, 600 m, 14.7.1958, Subramanvam
6077 (CAL); Ramapuaram, 610 m, 31.7.1905, Fisher 101 (CAL);
Rameswaram Island, Pamban Shore, 25.5.1962, Rae 1568 (CAL);
Trichirapally, Near Uppiliya-puram, 233 m, 11.8.1958, Sebas-
fine 6271 (CAL}, Verapalayam, 666 m, 13.7.1956, Subramanyam
260 (CAL), LAKSRADWEEP ISLANDS: Agathi, 22.2. 1959, Srimi-
vasan 5. (CAL); Kavarthi, 20.2.1959, Srinivasan s.n, (CAL).
ANDAMAN & Nicosar IsLaNDs, Teetop, Car Nicobar, 2.3.1974,
Nair 951 (CAL).

NEPAL: W '“"T'"RN NEPAL 1“p“ g“i‘ij, I8 m, 1.11. 19?2, Manandhar
9212 (KATH); Ridhi, Gulmi Dist., 450 m, 2.3.1976, Manander &
Regmi 70 (KATH). CeNTRAL NepaL: Khurkot (Sindhuli),
510 m, 2.6,1979, Manandhar & Adhikari 2033 (KATH); Swya-

mzhu, 1300 m, 13.4.1970, Manandhar 9405 (KATH).

A, ochroleuca ssp. ochroleuca

INDIA: Cultivated, Forest Research Institute, Dehra Dun, March
1982, Raizada 58609 (DD); Dehra Dun, Ballupur, 6.6.66,

Ramdayal 21757 (DD).

Dicranostigma lactucoides
'l'"nhi Kumamn Ynllvn“ﬁ naat Chalele 3“““-35_,_, m 25'?.133§’

AL R ARVLILGLELEy  AwidER Bl e T e L’ A ]

Duthie 532 (CAL).

NEPAL: Chote-Kaigaon, 3800 m, 21.6.1966, Skrestha 3190 (KATH),;
Daphe, 3620 m, 24.7.1968, Malla 14144 (KATH); Karnali
zone, Nyorgad to Sipty, Jumla Dist.,, 2700 m, Rajbhandari &
Roy 3473 (KATH); Ledar-Thoktung, 4200-5300 m, 18.7.1973,
Joski & Amatva 737729 (KATH); Marsiandi, 3500-4000 m,
14.6.1950, Lowndes 1991 (KATH).
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TiBET: Drepung. Lhasa, 3600 m, 12.6.1942, Ludiow & Sherriff 8727
{KATH).

Fuehseholtzio califernica

INTHA: Maxteug: Imphal, 12.3.52, Deb 227 (CAL). WEST BENGAL:
Cult. jndian Botanic Garden, June 1843, Annoaymous sn.
(CALY. Usrar Prapesd: Dchra Dun, Cultivated  Forest
Research Tostitute, 2.1.1966, Naithani sm, {DD).

Glaucium elegans

1090 m, 17.5.96, Farsukh 18765 (CAL);

+

h 53 {CALM
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G, fimbrifligerum

PAKISTAN: Gilgit, 1883, Gifes s.n. (CAL). BeLucHISTAN: Kach, 1380 m,
13.5.1869, Lace 3353 {CAL).

AFGHANISTAN: Badghis, 1.5.1885, Aifciisen 272 (CAL); Kuram
Valley, 1879, Aitchison 860 (CAL).

Hypecoum leptocarpim

INDIA: Kasamir: Ladak, foot of Chang 1a Pass, 3660 m, Hruelersare
gn. (CAL) Sikkmd: Kakvchu, 5330 m, 3.8.1%0%. Smith &
Cave 1898 {CAL); Kangralama, 3030 m, 1481909, Smith &

i'H'.H'n.ﬂ. ":I.-tl"ll"l. E AT s IlnllL‘ AL oo 1. '.;'. 1000 il N {:ﬂ}u;:

FIC WA s Rkl LeLlid NNy TT R iy b AN Iy I-lﬂli'l‘ll L

1848 (CAL); Takit, July 1879, King's native colfector s.n. (CAL}):
Tonglu, 4370 m, 1291912, Lepcha 302 (CAL).

PAKISTAM: Gilgit, Hindukush, 1883, Giles s.n. (CAL); Pangi, 3355-
5030 m, 1879, Heyde s, (CAL).

WEPAL: Kali Valley, Cultivated ground, 3050-3333 m, 28.7.1%86,
Dwhip 5324 (CAL)Y; Marstandi, 3500 m, 18.9.1950, Lowndes
1514 {KATH); Shyamponipha-Tarap, 4345 m, 16.7.1944,
Shrextha 5396 (KATH); Tarap, 4100 m, 1771966, Shrestha
5408 (KATH).

BHUTAN: Blume-lgi, 15.7.1884, Dunghoo 229 & 230 (CAL); Byagha,
2051905, Whire 150 (CAL).
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Bo-Pungkar Chu, 3636 m, 3t.7.1947, Ludlow & Sherriff 15533
{(KATH); Chumbi, 29.6.1878, Dunghoo sm. (CAL); Chumbi,
97143, Cooper 186 (KATH); Gantza, Aug. 1912, Gould 109
(CAL); Phan, 27.7.1877, King 4569 (CAL); Kambajong,
10.7.1903, Youngshubani 45 (CAL); Kambajong, Sept. 1903,
Prain s.n. (CAL); Gyangtse, July-September 1904, Walton 45
(CAL); Gyangise Valley, 18.6,1907, Stewart s.n. (CAL); Lhasa,
3636 m, 3.7.1943, Ludlew & Sherriff 9737 (KATH); Reting, 60
miles N. of Lhasa, 3939 m, 27.7.1944, Ludlow & Sherriff 11075
(KATH); Yusum, Tsangpe Valley, 3030 m, 27.5.1938, Ludlow,
Sherrifil & Tayior 4507 (KATH).

H. pendulum var. pendultm

PAXISTAN: BeLucHistaNn, 1877, Duke s.n. {CAL).

AFGHANISTAN: Khyber Pass, 34° north latitudes, 5,4.1897, Fallow

field, 1000 m, Jofnston 32 (CAL).

MESOPOTAMIA: Fathah, March 1919, Calder 2072 (CAL); Shargat,

ARAB:

USSR:

5.3,1919, Calder 1875 (CAL); Shargat, 7.3.1919, Calder 1933
(CAL); 4.4.1888, Stapf 278 (CAL).

Arabia petraes, Sinai Culiis-mart, 846, Boissier s.n. (CAL).

Turkomania, Aug. 1896, Antonow s.n. (CAL); Serarschanica,
Samarkand, Solo Azgylloso, 1000 m, 16.5.1892, Komarov s.n.
(CAL)

N b R g

H. pendulum var. parviflorum

PAKISTAN: BeELUCHISTAN: 1700 m, 27.3.1889, Lace 3658 (CAL):

1877, Duke s.n. (CAL); Kuettah, Griffith 1415 (CAL); Killa
aberilla, 12.4.88, Duthie 8567 {CAL); Banm Dist., 300-400 m,
20.3.1907, Marien 41 (CAL); Chital Dist. 1896, Hamilton s.n.
(CAL); Killa aberilla, 12.4.88, Duthie 8567 {CAL); Peshwar,

Fr ol B B

Siewart 43 (CAL).

Meconopsis aculeata

INDIA:

JammuU & Kasumir: Apharwat, 4110 m, 11.8.1919, Rich
1249 (CAL); Band Kote, Dr. Falconer’s cellectors s.n. (DD);
Barmaj Kullah, 3030 m, 7.7.43, Ludlow & Sherriff 9139 (BM);
Chilas, 3355 m, 24.8.1962, Wadlwa & Vokra 611 {CAL}; Hed-
dian Valley, Kainmul, on wot rocks, 3050-3355 m, 17.7.93, Durhie
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13082 (DD). Ladak, Lakong. 4600 m. 22.7.1973, Bhattacharya
INI3 (B5D). West Lidda, 3636-3930 . Sept. 1936, Ward s.n.
(BM}; Lidden Walley, 3050-3355 m, 1770893, Duthic 13083
{CAL); Nilkhantah Pass, 8 miles from Guimarg, 3355 m, Aug.
1894, ditchison 28 (CAL); Pir Panjul. 10.8.1901, Mmayar 25483
(DDY; Rosdant, Gurez. 3660 m, 1681927, Foresfs 74 (DD);
Sarsangarh, Muzaffarbad, 14.7.79, Inayar = (DDY Sind
Vulley, Gagapgir, 3636 m, 12.8.40, Ludiow & Sherriff 7981 (BM);
Singpur, 2745 m, 1561890, Clarke 31333 (CAL): Sonsulwala,
654270 m, 3171853, Dwithic s.n, (CAL)Y, Suid Valley, near
Sonamarg, 2440-2745 1, 26.6.1892, Duthic L1490 {CaAL).
HiMacHAL Prapesu: Badsari, slopes above e village, near
the Glacier (Bospa Valley), (0.8.1973, Janardhanon 32023
(BSD}; Bashahr, Rapikunda, 3600 m, 2991964, Nair 34417
{BSDY); Bashahr, Baspa Valley, 2900 m, L7.7.18%0, Lace 405
{CAL); Chenab Valley, Panpi-Chamba State, Aug. 1880, Clarke
134, 335, 274 & 352 (DD): Jamsar, Chachpur Peak, 3200 m,
June %0, Gamble 2300 {DDY; Kadasa Kanda, near Rakchamon,
lef bank of river, 4420 m, 17.7.1974, Sanardhanan 33582 (BRDN;
Kangra Valley, Chhota Banpahal, 4110 m, 9.9.1955, Vaid 24289
(DD): Kulu Valley, Bhirgu, 4110 m, 1591933, Vaid 24656
{DD); Kuolu ¥alley, Chander Khani, 3810 m. 14.2.1955, Vaid
24689 (DDY; Kulu & Kangra, Sharan, 3840 m, 15.10.1894,
Reporter on Er. Pr. Gevt. fndig 13489 (CAL)Y; Lahul, upper
Bhaga Valley on metamorphia rocks, 2900-3963 m. Junc 1863,
Stoficzka sn. (CAL); Chhafru, 33530 m, 1491951, ¥air 16973
(BSDY; Thals, 3965 m, 1561940, fHor 9724 (DD); Kenlung,
4600 m, 26.8.1970, Bhaitackaryra 40861 (B3D); Kokrsar, 3500 m,
18.7.1972, Bhartacharya 48618 (BSD); Kyelang, 3210 m, 14.7.
1938, Bor 8716 (DD}, Lingti 29.6.1941, Bor 1502] (DD, Mahasu
Dist., between Larot and Chanchal Pass, 3500 m, 23.7.1945,
NMaie 36097 (BSD): Parmavwr Valley, 3050 m, 4.9.18%7, Luce
1238 (DDY; Rakcham Kanda, Baspa Yalley, 4720 m, 13.8.1973,
Jangrdhanan 52692 (BSD): Rohtang Pass, 4000 m, 22171974,
Reo 50347 {RSTH; Rohtang, 3060 m, 1.7.1938, Ber 12098 Near
Rohtang, 3900 m, 1.7.58, Serhi & Negi 533 (DD}; Rohtang,
11.7.1941, Bor 9848 [DD); Rohtanp, 3660 m. 1.7.1938, Bor 12{98
{DD); Rohtang Pass, 3050 m, Avgust 64, Barndis 3274 (DD);
Lahuk 1856, Haftich 8122 (CALY; Jacsehke 1T8 {(CALY: Banch
Pass, 3660, Amompmions 1713 (CALY, Sawrundi, Chamba.
3N0 m, [37.1964, Nair 32406 (BSLY: 3500m, 2561964, Nair
32809 (BSDY: 3200 wm. 1371984, Aair 32406 {BSD); Lahul,
Sissue-Giondha, 3500 m, 2761955, Raos 5913 (BSD). Sissu,
3400 m, 2.7 1958, Rae 662 {B3D); Simla, Regno Lubal, 3355 m,
13.7. 1887, Ram Baleshr 6297 (CAL): Lahul, Tissu, 3140 m,
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6.7.1938, Bor 12374 (DD); Lahul Zingzingha, 4270 m, 16.7.1938,
Bor 13989 (DI, PuwmiaR: Marki to Rohtang Pass, 3500m,
30.7.1962, Singh 22917 (BSD); Between Machi & Rohtang Pass,
3500 m, Singh 22917 (CAL). Urrar PraDEsH : Balati Glacier
near ice fall, 3810 m, Themas 20909 (DD); W. Bank Balati
Glacier, 3965 m, 30.7.195), Thomas 20955 (DD); Garhwal,
Armrit Ganga Valley, 4000 m, 10.10.1970, Naithani 42139 (BSD);
Bajimora, 3600 m, 17.6.1959, Rao 10274 (BSD}; Buhna-Baj-
mora, 3500 m, 17.6.1959, Rau 10274 (CAL); Ghangaria, 3200 m,
2.10.1962, Bhattacharya 18400 (BSD); Near Hemkund, 4000 m,
22.10.1963, Rau 31762 (BSD); Hemkund on way, 3800 m,
19.6.1969, Bhattacharya 39066 (BSD); Hemkund, Lokpal,
4270 m, 15.10.1957, Vaid s.n. (DD); Kedaenath, 3700 m, 12.10.
1965, Nair 35905 (BSD)Y; Valley of Flowers, 4200 m, 13.10.1962¢
Bhartacharva 24455 (BSD); on way to Vabulatal, 3800 m,
12.8.1968, Rao 38665 (BSDY; Garhwal, 1864, Falconer 117 (CAL);
Kumaon, Bhatia Lehan, 3800 m, 7.8,1972, Arora 49716 (BSD);
Bogdwar Bugyas, 3000-5000 m, 21.6.1958, Rao 7115 (BSD);
Bogdwar, Martoli, 3200-4500 m, 14.5.1958, Ree 6779 (BSD),
Kumaon, Chipla, 4800 m, 12.8.1972, Arorg 49876 (BSD); Furkia,
Pindari, Horaine, 3500-5000 m, 23-25.9.1957, Rao 4497 (BSD);
Raliv Valley, 4575 m, August 84, Duthie 2698 (DD); Rilkote,
Gori Valley, 11.8.1900, Inayar 24220(DD); above Rutam, 3810 m,
Strachey & Winterbotiom 2 {CAL}; Simla, Gundec all, 3.5.1843,
Brandis sn. (DD); In Monte Bazar Kanda, Ram 1235 ({DD);
Simla Hill, 3650 m, August 1940, Raizada 13432 (DD),; Simia
Hills, 1891, Anmonymous s.n. (DD), Tehri-garhwal, Gangotri,
4880 m, Sept. 97, Kerbarimand 20 (DD); Jaundar Glacier, above
Harkidun Tars Forest division, 3660 m, 12.9.1955, Sahni 24033
and 21934 (DD); Kidarkanta, 3355-3660 m, May 1879, Duthie
10623 (DD); Phulaldaru, 4270-4575 m, 21.6.1883, Dwurhie 1051
(DD); Rhudughera, 3355-3660 m, 19,8.1883, Duthie 1051 (DD}

| N ATHE = V0T AT ANasjtlhzwmd 1TETY OO 19073
D5 \.-u.ulp, Fied TOl, &7, 1071, (YOI 37472 VDL, .u.uy 1000,

Dutkie 10531 (CAL); 3660 m, 29.683, Annonymous 105 Ta
{DD); Brit. Garhwa), near Bhowani, 3355-3660, 15.9.1885, Duthie
3818 (DD

PAKISTAN: lTaka, Dhurmsala, 3333 m, 17th Oct. 1874, Clarke 24526 A,

M. bella

and 24548 B {CAL).

INDIA: SixkiM: Bijan, 1888, King s.n. {CAL); Chakungchu, Tosar,

4270 m, 26.10.1910, Ribu & Rhomoo 4463 (CAL); Dzongri,
Pey-Keong-La, Aug. 1887, King sn. (CAL); 3965 m, 1896,
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Anntorymous s, (CALY, Dzonpri, 1902, Pran sn. (CAL):
Meghu, Oct. 1908, Ribu 232 (CAL); Ningbil, 4270-4420 m,

£ 1010 Coasial ANRA SCOAT Ve Wvso WInrnl et d."'.l'.rﬂ oy Tl

DJADT LF AWy LFFTRERFE “WLFLFY Ll hbiay, I.'!_:r'l.-El,l. j_'l'l.-l_"ul ILiillLiis Tam £ W5 BEly T UEA R

1888, Ring s.o. (CAL); Tosa, 4110 m, 297 191[} Serith 3926
(CALY; 1887, Kimg s, (CALY; Sept. 1905, Prain sm. (CAL).

Anmapurna ilimal, Setikhola, 3787 m, 3.8.1954, Seminton,
Sykes & Willigms 6651 {KATH); Arua Valley, Chhoyang Khola,
W, of Num, 3787 m, 23.6,1956, Srainton 754 (KATH); East of
Chalike Pabar, 4242 m, 23.9.1934, Siaimton, Spker & Williams
4558 (KATH), Jargeng Khola, 4545 m. 6.7.1950, Lowndes
1138 {KATH)Y; Langlang, 37874090 m, 2.6.1949, Polunin 184
(KATHY; Ledar-Thoktung, 4200-3300 m, 18.7.1973, Joshi &
Amarva TX723 (KATH); Lumding Khola-Raule, 27.30° N,
86.30° E, 4242 m, 1471964, McCosh 417 (KATH), Lumiung
Hisnal, 4242 m, 1391953, Stainfon, Sykes & Williums 8562
(KATH); Luonding Kholu-Ravle, 4242 m, 14.7.1964, Me-
Cogflt 411 (KATIL; Muoekunath, 4545 m, 26.6.1954, Srainron,
Sykes & Williams 1463 (KATII); Mukunath-Torungse, 3900 m,
4.5.1979, Shakye,  ddhikari,  Amatya 3231 (KATH),
Mochet-Thonglu, 2730 m, 26.5.1973, Shakye & Bhattacharya
1343 (KATHY: Rambrong, Lamjuag IHimal, 4393 m, 7.7.1954,
Staiton, Sykes & Wilfiams 6203 (KATH), Ratopokhati to
Topkegola, 4242 m, 26.7.1971, Shnestha & Joshi 336 (KATH);
Above Sauwala Khola, 4242 m, 2391954, Stainton, Spkes &
Wiitliums 3604 (KATH); Taplong, south of Tukecha, Kaligandaki
Valley, 4242 m, 1371934, Srainton, Sykes & Williams 1795
(KATH}; Thinigaon, Muktingih Himal, 4393 m, 22.6.1954,
Staintor, Sykes & Williams 1322 (KATH).

M. belonicifolia

BURMA-TIBET: Valicy of Seinghku, 3333 m, 29.7.1926, Kingdon-

M. dhwajii

NEPAL.

Ward 7208 (BM); South East Tibet, Taku-Pu-La, Konpho,
2878 m, 19.5t547, Ludlow, Sherriff & Elior 15025 (CAL).

Chhulema, Dolakha Dist., 3800 m, 20.7.1977, Rajbhandari
1645 {KATH}, Ghopte-Gosainkunda, 4000 m, 14.6.1969,

1L e 1M E T ST ALY, ol 1% &
.‘Jl-l"'lH'.FI Lo .I..I'F'“-H- 1ol & '..I.‘I..I"‘Lillj1, U'Uhﬂlll.hu.lll.ld. "'I'JLHJ I_l:_'l_:,_ 12.0,

1969, Saman & Bista 13147 {KATH); Gosainkunda, 4200 m,
2781969, Malla 16241 (KATH); Way down {rom Gosain-
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M, discigera

INDIA:

NEPAL:

M. gracilipes

NEPAL:

M. grandis

INDIA:

NEPAL:
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kunda, 3600 m, 28.7.1967, Malla 9545 (KATH); Karnali Zone,
Marghor lagna. Humla Dist,, 3650 m, 29.7.1979, Rajbhandari
& Roy 4112 (KATH); Lalaurivinayak, 4020 m, 28.7.1967, Malla
9526 (KATH); Langtung. 4500-3000 m, 21.6.1949, Polunin
485 {(KATH); Langtang Valley, Chilime, 3500 m, 13.7.1970,
Kangi & Shakya 218 (KATH): Rolwaling, 3600 m, 26.6.1974,
Stainion 4680 (KATH); Terchay, 4393 m, 24.8.1932, Sharma
E 450 {(BM).

SIKKiM: Gocheyla, Oct. 1908, Ribu 37 (CAL); Mrs. Townened
768 (CAL).

Arun-Tamur watershed, Thagla Bhamyang, N, of Topke-
gola, 4300 m, 18.9,1956, Stainton 1707 (KATH); Chilime
Kharka via Magthall Gyang. 4000-4400 m, July 1949, Polunin

1334 (KATH); Marghor Lagna, 3900 m, 16.6.1952, Polunin,
T1feol & Williams 4317 fl"".&TH\ Marahae Iagna Humila

FhEEBRFY AR m I

D1st. 3800 m, 29.7.1979, Rajbhandari & Roy 4124 (KATH);
Marghere Lekh, 3900 m, 131.7.68, Mualig 14224 (KATH);
Phujeng Danda {(E. Nepal), 4600 m, 27.6.1972, Shakya 1755
(KATH); Tamur Vailey, Mewa Khola, Topkegola, 4200 m,
10.7.1956, Srainton 920 (BM, KATH); Teengaung. 48348 m,
30,7.31, Sharmag E 53 (BM); Valley above Kumlik, 3400-3500 m,
8.6.1952, Polunin, Sykes & Williams 4289 (KATH).

Eamjung Himal, 3040 m, 17.7.1954, Stainton, Sykes & Williams
6417 (BM, KATH).

SIKKiM: Bijan. 3660 m, August (888, King s.n. (CAL); Dzongri,
June 1882 R'mla g, 11, I’r‘.&l AN n-:nnurr: 47370 m, June 1887, Kine

3 AT oy Shady . RSV LR Tiriwr J3n AUy IREORE

s.. {CAL); Dmngn, Oct. 1902, Pmm s.n. (CAL); Dzongri,
4575 m, June (888, King s.n. (CAL); Dzongri, 3965 m, 23.6.
1892, Gammie 199 (CAL)Y; Dzongri, June 1882, King s.n. (DD);
Sikkim, Oct. 1908, Ribu 74 (CAL).

Arun Valley, Barun Khola, N. of Num, 3300 m, 8.6.1956,
Stainton 561 (KATH); Bhurchuta lekh, near Jumla, 3300-
3600 m, 12.7.1952, Polunin, Sykes & Williams 4613 (KATH);



M. farrichiu

INDIA:

NEPAL:

THE PIPPIES OF INDIAN REGION 1%

Chuchumara Jdanda, Muepu Dist, 3600 m, 19.7.1979 Rajbhau-
deori & Roy 3334 (KATH); Near Dojumt Khola, Suli Gad, 4393 m,
2L61953, Polunin, Sykes & Willins 2286 {CAL); Ghurchi
Lagna, 3400 m, 2261932, Polunin, Svkes & Williamr 4371
(KATH), Kaignome-lumia, 32200 m, 56,1966, Shrartha 508)
{KKATH), Likhu Khola, E. Chaukharma, 27730, %6°)3°E,
3200 m, {7.6.1964. MeCosh 244 (KATH); Maharigaon, 5 mikes
N.E.. 4200 m, 2271952, Polunin, Sykes & Wilfims 270 (K ATHY;
Ratopokhari to TFophkegola, 3600 m, 26.71971, Shrestia &
Joski 348 (KATH)Y; Sialgarchi, near Chaudhabise Khoby, 3300 m,
20.35.1932, Poliwrin, Svkes & Willigms 2101 (KATH), Simbua-
khola, 4000 m, 23.6.1969, Sirestha 15841 (KATH); Tamur
Valley, Mewa Khola, Topkegola, 3900 m, 20.5.1936, Sramton
367 (KATH); Above Topkegola, 4040 m, 16672, Shakya
1565 {KATH}: Yaogle, 3600 m, 761974, MCueely 104
(KATH),

Sikkv: Donkia, 4880-3410 m, 16.8.1892, Gamme sn. (CAL);
Dzongri to Alokicrey, 39654575 m, 9.10.1862, Andevson 362
(CAL}Y: Gachey-La, Oct. 78, Ribu 40 {CAL); Gaoniag, 4375 m,
W.TAFI0. Smirh 3890 (CAL); Lachung, 9.7.1878, Dunghoo
s {CALY: Llanakh, above Thangu, 4270 m, 30.7.1960, Sl
5% {DD); Lingdur, N.E. of Talung, 3660 m., 25.7.1906, Lace 219
{CAL); Ninghil, 4270-4575 m, 38.1910, Smith 4077 (CAL);
Rougsa Liousk, 4575 m, 28.7.190%, Smith & Cave 2015 (CAL);
Tankea La, 4840 ny, 1890, Gammie 530 (CAL); Tanp-Ka-la,
north of Belop-ta at same elovation, 13.8.1882, King sn. (CAL)L

Arun-Tamur watershed, Thagla, Bhanjyang, nortk of Topke-
gola, 4400 m, 14,7193, Staiton 998 (KATH); DBalanpra Pass,
4500 m, 2671952, Polunin, Sykes & Williams 2372 (KATH);
Chopuk te Thobw, Dolakha Dist., 453060 m, 27271977, Rafbfan-
dari & Rou 1953 (KATH); Dumpuah 3900 m, I6.4.1964,
Skresihn & FAistha 2308 (KATH): Geldarphal, Helambu, 4200-
4500 m, 15350972, Anpesymons 34 {KATH)Y; lnukhe Khola,
Maulekh Mathi, 273N, 645" E, 4800 m. 571064, MeClosh
374 (KATH); near  Jangta-Bhanjyang. 4600 m, 371952,
Polunin, Sykes & Willioms 2637 {(KATHY:. Khanpsar, 4500 m,
2371050, Lowndes 1242 {KATH), Lamjung 1limal, 43500 m,
13719354, Stginfon, Sykes & Willioms 6334 (KATH); Ledar
Thoktung, 4200- 53[!(! m, 1R.71973, Joshi & Awmatve T3TM4

SEF A TILTv . A ra A S e 12T 10 s b1 TR LS ST S U,
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Williams 198 {KATH); Marghore, 3560 m, 13,7 1968, Mafla
14255 (KATH); Marghor Lagna, Humla Dist, 3800 m, 29.7.
1979, Rajbhandari & Roy 4126 (KATH), Muktinath, 4600 m,
26.6.1954, Stainton, Sykey & Williams 1453 {KATII); Muki-
nath, 4200 m, 1.10.1956, Stainfon, Svkes & Williams 8061
(KATH): Mukiinath-Thorongse, 4400 m, 4.8.1979, Shakya,
Adittkarf, Shakye & Amarya 3260 (KATH}; MNamdo, north of
Mustang, 8.8.1934, 5000 m, Stainton. Svkes & Williams 2277
(KATH); Naur Pass, 4500-4300 m, 19.7.1930, Lowades 1309
{(KATH); Pauch. Pokhari-Tatapokhari, 4300 m, 28.7.1978, Pro-
dJhan, Shakya, Saiju & Shrestha 4378 (K ATH); Pheriche-] ohuche,
4500-5000 m, 22.4.1958, Rao 1378} (KATH); Ringtigaon,
3900 m, 3.8.1973, Enarsson, Skarby & Weiterhall 3012 (KATH);
above Sauwala Khola, 4500 m, 2371954, Srpinton, Sypkes &
Willfams 3603 (KATH), Taplung, south of Tukucha, Kali
Gandaki Yalley, 4300 m, 16.7. 1954, Staimton, Sykes & Wilfiams
1842 (KATH); Topkegola to Thudum, 3600 w, 30.7.1971,
Shrestha & Joshi 370 (KATH); Utrai Lagna, below Saipal,

4200 m, 10.7.1953, Tyson 94 (KATH).

BRUTAN: 1271906, White s.a. (CAL).

TIBET:

M. latifolia

Ba-ne-pang, between Chola & Chumbi, 18.7.1882, King s.n.
{CALY; Giapong, 4545 m, 18.7.1903, Younghushand s.n. (CAL);
Gochung, 4.7.1903, Younghusband & (CAL); Gyangtse, July w
Sept. 1004, Wpglton 9 (CAL); Kambajong, Sept. 1903, Prain
g0, (CAL); Kambajong, 20.7.1903, ¥Yeurghushand 116 (CALY;
Kasa La Pass, 5000 m, July 14, Wafton s.n. (CAL)Y; Hills
above Lbasa, Avg. 1904, Halon sn. (CAL): Meerik-La,
30.7.1884, King 630{CAL); Mira La, Nvang Chu, 4545-4848 m,
14.8.1938, Ladfow, -Shereifl’ & Taylor 6062 (CAL); Bham Chen,
Tuly 1879, Dumgboo s.n. {CAL}: above Singma, Kangchung,
3484 m, 21.3.1936, Chapman 157 (CALY; near Tachienlu, 2727-
HH) m, Prare 525 (CAL); Ta-Chey-Kaug. 21.7.1884, Kiny
522 (CAL); Teling, Aug 1878, Pungboo sn. (CAL}).

INDIA: JaMMU & Kaswsir:  Butin Pantsal, 3484 m, 13.8.40, Pinfeid

266 {BM); Keyan forest, Kaonah vasim, Kishan, Ganga Valley,
2135-2745 m, 12.7.1906, Keshavanand 205 (DD); Narda, Kisha-
nagar Valley, 3965-4565 m, 14.10.1906, Xeshavanand 610 (DD).
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A longipetiofata

NEPAL: Chitime & Langtany Valleys, Mulkharka, 3780 m_ 2.7.1970,

M. frrata

INTHA:

MNEPAL:

TIEET:

Kanai & Shakya 672212 (KATH); Langtang to Kyanpchin,
326l m, 1471967, Malfz 9040 (KATHD.

WesT BeEwgat: Phallor, 3660 m, Auvg. 1887, Kings Coffector
s.n. (CAL); Phallot, 3660 m, 1887, Awanymous s, (CAL).
SIELIM l-llnru 1888, King's Collecrar s<n, (CALY; Chianel

demdiat iR Ly gl 1 pai F T

MNepal fronn 3965 m, Aug. VERE. King's Collector s, (CAL);
Dikchy ‘m"slllr:;.,+ 3333 m, 23.7.1910, Smirh 3758 (CAL); Kyang-
fasha, 2745 m, 22.7.1945, Bor's Coflector 69 (DDY; Sherabihang.
3965 m, 1321330, Serith 4308 {CALY. Ta-me-da, 7.8.1877,
King 44060 (CAL): Yankra. 3965 m, 2.8 V492, Gammie 415 (CAL).

Annapurna  Himal, Setikhola, 4300 m, 28193, Siainion,
Svkes & Williams (KATH); Arun-Tamur watershed, 4200 m,
19.7.1956, Srainton 902 {(KATH): Lauri Vensvak, 3810 m,
20.7.0967, Maffu 9227 (KATH), Luwmding Khola, 3900 m,
13.7.1964, MceCoshr 405 (KATH). Mandana-Fokie, 3600 m,
2971978, Pradian, Shakye, Saifte & Shrestia 4943 (KATH);
Rambrong, Lamjung Himal, 4000 m, 10.7.1954, Stainton, Srkes

o TR rEF- . xmSd SEF ATTTIL
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Chumbi, Put-to, 13.7.1884, King 523 (CAL); Sham Chen,

July 1879, Dungboo sn. {CAL); Lingmoo-tang, 17.7.1884,
ﬁ".ﬂ-g kXY “"'&'l"ﬁ Yuniron, 19171919 Eapees o 15400 {C
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M. mapgulensi

INDIA:

UTTar PrapesH, Brit. {arhwal, Rocks above Ramri, 3353-
1660 m, 1B9.85. Durkie 3R17 (DDD). WesT BeEnGarL: Dar-
jeeling, Phalloat, 14.10.1868. Kerz s, (CAL); Phalipot, 3660 m,
2871884, Kmg sn. (CAL);, Phullajong. 3050 m, 5101870,

Clarke 13460C (CAL)Y: S»;i;nll:lalf.l:ﬂ'lui 3355 m, Sept. 1898, An-
nonymdur 11839 (CAL); Sandakphu, 3050 m, 12.10.1875,
Gamble 120 B (CHL}, Sunddkphu 3355 m, July 1881, Gumbfe
D481 (CAL); Singalelgh, 3050 m, TI0LIST0,  Amonvmouws
13518 (CAL); Tongloo, Sepl. 1874, King 1,2,3 (CALY; Tengloo,
Oct. 1908, Ribu 386 (CAL): Tongloo, 2440-3050 m, 3.8.1%62,
Andersan 363 (CAL); Tongloo, 2440-3050 m, 3.8.1862, Apderson

s.at. (DD). Assam:  Nefa, Ansomvnons 1624 (ASSAM),
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SIKKIM: Bifan, 1BRR, King s.n. (CAL): Chakungchy, 3300 m,
1841913, Ceoper %08 (KATH), Chakungchu, 3660 m, 30.7.
1910, Seuth 3962 (CAL}Y; Cheablianjan, 3050 m. Sept. 1898,
Annoymaons 11789 (CAL):  Peongri, Avg. 1887, King s..
(CAL); Drongri, Oct. 1908, RKifw i03 (CAL); Dzongn, 27.9,
1862, Amnonpntons sn. (DY), Karponog, 2700 m, 1571056,
Chatterjee 292 (CAL);, Mepu, Sept, 1905, Prain s.n. (CALY;
Pomghing, Sepl. A, Frein sn. (CAL)Y; Sumtbhong, below
Dizongri, Tune 1887, Kimp sn. (CAL); Sandampuk forest,
Sept. 190), Prgin 229 (CAL); Tanthong, below Dzongei, June
1887, King s, (CAL): Tamtheng, below Dzongri, June 1887,
King s.n. (DD); Tosar, Chakunpchu, 4270 m, 26.10.1910, Ribu
& Rhonme 4365 (CAL); 3050 m, Hoeoker 2090 {CAL.

NEPAL: Basantpur-Terhathum, 3000 m, 1481976, Mawandha 315
(KATH); above Bhorpatan, 3181 m, [3.7.1934, Sraimton, Sphes
& Williams 3488 (BM};, Chaklwre Jekh (Jumls), 3300 m,
3.8098), Monandher & Joski 6609 (BM); Chankheli, Lagna,
3100 m, 1961952, Polunin, Sykes & Williams 4324 (KATHY;
near Chipli, 2424 m, 18.4.1954, Puri 141 (CAL): zbove Dhor-
patan, 3100 m, L37.1954, Sraimtton. Svker & Wilframs 3488
{KATH);, Gurjaghat, 3200 m, 2361979, Saifw & Tuladhar
36/79 (KATH); northwest of Gurjakhani, 3680 m, 13.6.1954,
Staiaton, Sykes & Wilfiams 3093 (KATH); Gagesh Himal,
Ankhu Khaola, 28°12'N (Lat.) 85°¥E (Long.). 4090 m, 11.7.62,
Stginron 3990 (BM); Iswa Khola, 3300 m, 19.6.1974, M Cneely

110 FLF A TLEY | e A TN 17 £ 108D Ol aupilan 12 TAL
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(KATH); Khappre to Chiuntape, Flam Dist., 2800 m, 7.10.1977,
Pradhan, Rajbhandari & Nirela 328 (KATAH); Larjung, south of
Tukucha, Kali Gandeki Valley, 2803 m, 27.5.1954, Stginren,
Sykes & Williams M7 (KATH); Lote, Kali Gaudaki Yalley,
3600 m, 4.6.1954, Srainton, Svkes & Willianis 5583 (KATH);
Lete, south of Tukucha, Kaii Gundeki Vaflcy, 3200 m, 6.0.1934,
Reainton, Svies & Williams 90 {KATHY; Maharigaon, 4500 o,
20.7.1952, Polunin, Syker & Williums 224 (KATH); Minchin
Dhap., 1963, Hara, Kanai, Kwrosawa, Murata, Tagashi, Tuyoama
6302285 (KATH; On way to Pinna, 2700 m, 3.7.1968, Molla
10708 (KATH); Topkegola-Sewadan, 330 m, 2R.6.1972,
Kanai, Ohashi, Twatseki, Ohba, Iwatsuki, Shaicya 1793 (KATH);
andeki Valley, 3100 m, 22.8,1054, Srainn

Tlll"'llf"l'|ﬂ w‘ll: n
LR e T ae cadiFININIM.

Spkes & Willigme 7405 (KATH).

TIBET: 5.11.1903, Younphusband 33 (CAL).
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A ponriculate

INDIA:

NEPAL:

Lhrar Prapesti: Tihr-Oarhwal, Golmear Pass, 386023865 10,
TR IR, Durfie 10950 {DD). WesT Bescar . Darjeeling, Plalloot,
I660-3065 m, Kwrz s.on, (CALY: Sandakphu, 3810 m, 8. 001941,
Siewns 3T14 (CALY, Saodakphe Lo Phatlur, 33553660 m,
19,10, 1304, Brrkidi 25238 (CAL): Tongloo to Phallot, 3030-
3660 m. Az s.n. (CAL) Smkast: Bijan, T838. King sa.
(CALY. Kupup to Nathang, 7.6,1935, Heo 933 {ASSAM); Na-
tong, 2161878, Doughoo su. (CALY: Paiju, 3335 m, 17.7.1906,
Laee 131 (CALY: Patangla, 2135 m, 16.7.1877, King 4158 (CAL):
Pongling, Sept. 1903, Prain yn. (CAL)Y, Rasthangeoog, Oct.
1908, Ribu 120 (CAL); Siamphung, 3660 m, July. 1883, King s.n.
{CAL); Singalctah Runge, 3965 m, 15.61892, Gammic 150
{CAL); Tankra. 3355 m. L8892, Gaaumie 471 (CAL); Tan-
thong to Drongri, June 1887, Kimg sn. {CAL): Tauthang
{Dzonpri), June 1887, King sn. {DD); Tha-lam-leg, 3050 m,
2261882, King s.o. (CAL): Thopoo, 1901, Prair 303 (CAL)Y;
Tsomgo, 3900 m, 23.6.1945, Bor & Kirgt Rum 20555 (DD
Yeumlong., Lachung Valley, 3660 m. Anp. 1392, Gammie sn.
{CALY, Yeomiong. Lachung, 3660 m. Auvg. 1892, Gosmie
g0, (DD), Yumathong., 3355 m, &9.1933; General sececrary
ta H. Hf. Makaraje V140 {DDY; (882, King sn. (CAL): Zemu
Valley, 2900 m. 9.7.1909, Smitfr & Cave 1030 (CAL),

Anuapurna Himal. Setikhola, 3600 m. 4.8.1954, Stainton,
Sykes & William: 6638 (KATH). Setikhola, 3500 m, 14.9.1954,
Staimion, Sykex & Williams 8591 {KATH)Y: Arun-Tamur water-
shed, 5. of Topkegola, 3900 m, 9.7.1906. Srainfon 889 (KATH):
Daldong to Demdem, Dolakha Dist., 3750 m, 21.7.1977, Roj-
bhandari & Rey 1676 (KATH). Guphapokhari, 3100 m, 20.7.
1971, Shrestha & Joshi 149 (KATH)Y; lahjale to Balukhop,
A0 m, 2171971, Shrestha & Joshi 285 (KATH), Langtang
Valley, 3000 m, 14.7.1967, Mafla 3028 {KATH); Nibhyu, 3000 m,
1941971, Shrestha & Bistha s.n. (KATH): Rambrong, Lamjung
Hintal, 3800 m, 1.7.1954, Srainton, Svkes & Willioms 6068
(KATH); Siringdham, 3000 m, 16.6.196Y. Shrestha 15634
(KATH),; Soorgoorev, 3939 m, 1929, Dieogi 235 (BM); Topke-
goli. 3036 m, 2.7.1971, 8eer 244 (BM),

EHUTAN: Tuk-Poo. 256 1884, Dunghoo 283 (CAL).

TiBET:

Chumbi Valley. Gantnza, 3333-3636 m, Aug. 1912, Goufd 131

% T
AL
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BHUTAN: Kangla Karchu La, 4242 m, 18.6.49, Ludlow, Sherriff &

M. regia

Hicks 16569 (BM); Kangla Karchu La, 4242-4545 m, 29.9.49,
Ludlow, Sherriff & Hicks 17338 {BM).

NEPAL: Annapurna Himal, Seti Khola, 4000 m, 30.7.1954, Stainton,

M. robusia

INDIA:

+ Banth eact T;bet S

o PRI

Sykes & Williams 6554 (KATH), {Red flowers); Chakhure
lekh, Jumla Dist., 3700 m, 8.9.1979, Rajbhandari & Roy 2901
(KATH); Dori Lckh, Jumla Dist,, 3400 m, 17.7.i979, Raj-
bhandari & Roy 3375; Fokte-Mandanda, 3600 m, 26.7.1978,
Pradhan, Shakva, Saiju & Shrestha 4907 (KATH); Lamjung
Himal, 4200 m, 11.7.1954, Stainton, Sykes & Wilfilams 6282
(KATH), (Red fiowers); Lamjung Himal, 4200 m, 17.9.1954,
Stainton, Sykes & Williams 8620 (KATH), (Red flowers); Lam-

jung Himal, 4200 m, 18.9.1954, Stainton, Sykes & Williams

8637 (KATH); near Mabu Pass, Dailekh Dist., 3000 m, 6,7.1979,
Rajbhandari & Roy 2901 (KATH); Mandanda-Jatapokhari,
3800 m, 28.7.1978, Pradhan, Shakya, Saiju, Shrestha 4933
(KATH); Morane-Dhorpatan, 3100 m, 24.5.1966, Shrestha
5021 (KATH}); on way to Pinna, 2700 m, 3.7.1968, Afalla 10709
(KATH); Rambrong, Lamjung Himal, 4200 m, 5.7.1954,

Stainton, Sykes & Williams 6139 (KATH).

outh east T ang La, 29°15 (N. Lat.) 94°43 (E, Long.),
4190 m, 29.6.1938, Ludiow, Sherr:ﬁ & Taylor 5043 (CAL);
Sobhe La, near Tongyuk Dzong, 3636 m, 21.5.1947, Ludlow,
Sherriff & Elliot 13748 (CAL); West of Szechuen and Tibetian
Frontier, Chiefly near Tachienlu, 2727-4090 m, Pratf 756 & 869

(CAL).

Uttar Prapesd: Chamoli, Gandhital (Kedaraath), 4000 m,
17.8.1976, Madhwal 53715 (BSD); Garhwal, Rambra-Kedar-
nath, 3000 m, 11.8.1968, Rac 38648 (BSD); Garhwal, 1869,
King s.n. (CAL); Kumaon, 3050 m, 18.6.82, Collett 11 (CAL);
Kumaon, Almora, Dwati, 33.6.1933, Bis Ram s.n. (DD);
Kumaon, Pap above Namik, 2440 m, Strachey & Winterbotiom
I {CAL & DD)}; Kumaon, Byans, Palang Geidh, 3355-3660 m,
2L.7.1886, Duthie 5325 (DD),
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M. simplicifolia

INDIA; SRKav: Kuepup to Nathong, 7.6.1935, Rago 933 (ASSAM);

Changu, 3750 m, 1471956, Chatterjee 243 {(CAL); Changu,
heyond Natong, 15101884, King s.o. (CAL)Y; Drzongri, 4270 m,
June 87, Kiag s, §CALY, Dzongn, 4055 m, 36,1934, Miira
9363 (CAL); Dzongr, 3660-4270 m, June 92, Gannmie s.h.
{CAL); above Kupup, 3965 m, 100001928,  dxonpmons 309
(CALY, Kupup, 3200 m, Tth July, Bov & Kivad Repr 19812 (DD
Lingdur, N.E. of Talwag, 3265 m, Anoarmoss 236 (CAL);
Lipp-toe, 3050 m_ lune 82, King sn. (CAL)Y, Lachung Valley
{Samdong), 4575 m, 13.8.1892, Gamnnie 787 (CAL); Lachung
Valley {(Samdong), 4573 m, 1581892, Gaeenic s.n. (CAL)
Lachang Valley, Aug. 1822, Gamnie sn. {BD); Lung thung,
3660 m, June, Bor & Kirgr Ram 1984] (DD¥); Na-tonp, 20678,
Dimghbon s, {CALY, Searnphung near Dzonge, June 87, King
g.a. (CAL); Shorabthung, 3965 m. 2191926, Anonymious 139
(C'ALY; Thangu, Sept. Y03, Prain an. {CALY, Thanou, 3965 m,
224 1945, Biswas 6933 {CALY: Tsompo, Hh June, Hor &
Kiver Ram 19763 (DD Yeumtong, 3335 m, May 85, King
.. (DDY; Yumathang, 3565 m, 591933, General Seeritory
10 H. I Malwraia 1145 {DDY; Zewnmu Valley, 3900 m, LT
1909, Sinirh & Cave [[83 (CALY; Zemmu Valley, 5030 m, 4.7,
1909, Swmith & Cove 1557 (CAL).

NEPAL: Arong Valley, Chhayang Khola, W, of Num, 3800 m, 2261956,

TIBET:

Srainten 743 (KATH), Chhulema, Dotakha Dist,, 3300 m,
20.7.1977, Raiphanduri & Koy 1643 (KATH); Hiie Chok-
Ghopte {Tal Pokhar), 3450 m, 12.6.1972, Kanai, (Hueshi, fwat-
suki, b, Dwatsuki, Shakya 1475 {KATH)Y: Honghu Khola,
270N, BATASE, 4200 m, 271984, AfcCoxir 348 (KATH);
Tama, Chungbu-Satadan, 4230 m, 24.6.1972, Kanai. Ohasli,

L: iibbe Tondmb: Chalona 1T00% W ATHY Kapera 1o
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1700 m, 1'1.6.1969, ShArestha 15716 (KATH): Kangru [a, 3939 m,
27°25 N (Laty, %8°03 E (Long.), 17.7.69, Williams TO3 (BEM).
Lamjung Himal, 4080 m, 16.9.1954, Siminren, Spices, Willinms
%643 {RMY: Mulkharks (C. Nepal), 3900 m, L7100, Kol &
.S‘J:uk};{a 67221 (KATH): Rambrong, Lamjung Himal. 3600 m,
20.6,1954, Stminton, Svkes & Willigms 04} {KATH); Topke-
gola, 3600 m. 4.7.1971, Beer 8267 (KATHY, Tori dward, 3900 m,
4.7.1860, Shrestha 21 (KATH).

Bue-tang, 18 miles N. W. Chumbi, 8 71878, Dunghoo v.n. (CAL);
Valley around Chumbi, Aoug, 194, Walsh Espr 63 (CAL),
Doshong La, Kongho, 3939 m, i7.8.1947, Ludfow, Sherriff &
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M. sinuaia

INDIA:
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Eflior 14383 {CAL); Gochung, 4.7.03, Younghusband 5 (CAL);
Ley-roug. 2.7.1884, King's Colector 539 (CAL); Mee-rik-la,
27.6.1884, King’s Collector 336 & 337 (CAL): Phari plain & the
upper Chumbi Valley, end of May 1904, Walsh Esgr 146 (CAL);
below Tangu, 3333-3939 m, 1.7.1903, Yeunghusband sn. (CAL).

SiIKkm: above Changu, 3810 m, Smith 3147 (CAL). Kupup,
Sherabthung, 3965 m, Amnonymous 148 (CAL): Ney-po-la,
4375 m, King s.n. (CAL).

NEPAL: Way down to Gleopte (Langtang), 3000-3506 m, 28.7.1967,

M. superba

Malla 9551B (KATH); lswa Khola, 4090 m, 6.9.1975, Beer
25429 (BM); Rambrong., Lamjung Himal, 3900 m, 3.6.1934,
Stainton, Sykes, Williams 6103 (BM, KATH); Ratopokhari to
Topkegola, 3800 m, 29.7.1971. Shrestha & Joshi 359 (KATH).

INDIA: SikkiM: Damthung, o Charithang, 25.7.38, Tuwbla 1381 &

M. villosa

1214 (DD}

- —~ R . B 160 £ 1004 J"'I. ....-..L,-“-. 0N ST AT Y
N Ho-Ro-Chu, 1001004, Lhmigooe ZoU (UAL).

INDIA: West BEngaL: Dacjecling. Phallot, 3355-3660 m. Kurz sn.

(DD); Singalila, 3050 m, 7.10.1870, Clarke 12382 & 13376 A
(CAL); Singalila, 3355 m, Aug. 1901, Rgjers s.n. (CAL): Singa-
lila, 3355 m, Oct. 1904 Buwrkilf 25275 (CAL). SikximM: Bar-
fonchey (Cholu Range), 3355 m, 26,9.1892, Gamumie 1298 (CAL);
Chapgu, 3810 m, 2L 10.1928, Annonymous 498 (CAL); Changu,
3660 m, 17.8.1933, General Secretarv to H. H, The Maharafa
111H{DD)Y; Dzongri, 1888, King s.n.(CAL); Inindsardara, 3660 m,

July 1887, King s.n. (CAL); Karpenang, 3355 m, 13.6.1932, .
nf Sikkim Estgte s, (CALY: Karponang, Chaneath,

Canpatapy
[ W=y Ty hl“f‘! PRI RIS I P W Bk “V( IH;! AR 1—'\.-'1.111* & L B b“-l

3200 m, 22.9.1926, Annomymous 113 (CAL):  Karponang,
2900 m, Chatterjee 154 (CAL); Lachung Valley, Aug. 1892,
Gammie s.n. (CAL, DD)Y: Laglep. 3000 m, 26.6.1913, Ceoper 6
(KATH); Lagiep, Changu, 2700-3000 m, 20.8.1913, Cooper 555
(KATH); Meguthang to Nayathang, 1505 m, §.6.1954, Mitra
9649 (CAL); Neaora, 3660 m. Sept. 1898, Amtonymous 1872
(CAL); Phedap, Oct. 1908, Ribu 280 (CAL); Thangu, 3965 m,
22.5. 1945, Biswas s.n. (CAL); Tsomgo, 3660 m, 9.5.1945, Bor &
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Kirgr Ram, 18602 (DD Tsomgo, 305303600 m, 2561945, Bor &
Kirar Rewm 20395 (DD}, Yakla, 3050 m, 16101869, Clarke
T3 (CALY: Sikkim, 3050 m, Hooker sn. (CAL} T.8.1877,

Fing 4470 {TALY. 381877, King 4505 (CAL); Sikkim aal Nepal

Frontr., 4270 m, Sune 1888, Kiwg s.0. (DD}

NEPAL: Arun Valley, Maghang Khola, E. of Num, 3200 m, 1.7.1956,

[ g T N E r’l.-"'A.'I"[i"n.
..._JIJ:HHH:I:H; (R Ll Rl B

TIBLT: 510193, Yerrmghuvhund sn. (CAL)Y

Papaver decaisnet
PAKISTAN: Kuram Valley, 1R7S, Adfrchivon 138 (CAL),

BELUCHISTAN: Shelabagh. Khojak Pass, 11.4.28, duominions 33635
(CAL); Surkhar Valley, 183) m, 2.4 1889, Lace 3983 (CAL).

ATGHANISTAN: Ceiffirh 1408 (TALY.
P. dibiunt

INDIA: Jasevu & Kasusir @ Munsbal, 1875 m, 30558, Raizgda’s
Call. 26352 (DXD); Pampore, 1750 m, 10.6.1959, Rae 5385 (BSD,
CAL). HiMacHaL Prappsy: Bushahr, BSarahan, 2400 m,

26.5.1952, Nair 21887 and 21893 (BSD): Urm, 2300 m, 30.5.1962,
Nair 22148 (BSIY; Jeori, 1350 m, 2551962, Mair 21820 (BSTY):

FAray B [ i L Lt By Emalfr LMy

Kinnaur Dist., Kalpa, 2900 m, 361972, Jarardhanan 4?625
(BSD> & CAL); Kalpa, Bashahr, 2725 m, 6.6, 1962, ¥air 22318
(BSD): Pangl, 3 km heyord P.W.D. Rest house. Kinnaur Dist.,
2825w, 501972, Jarardhanen 47722 (BSD); Sangla, abowe
Tehisil office, Baspa Valley, 2650 m, 1551972, Jonurdhanan
dn7do (RED). Puriar: Kulur, Parbaiti Valley, rear Toanal
villape, at about 2550 m, 4.6.1934, Parkinson 4032 (DD); Panjab
Himalaya, May 1884, Cwninghord sn (CALY.  UrTar
Prapwsn: Garhwal, Bapnigar, 1800 m, 29.4.1967, Bhatiecharya
IFI7L {BSD}, Mandoli, 1960 m., 3041967, Rhattecharyo
ITNZ_(BEDY; on ihe way 1o Nagnuth, 284 1983, Molhorra
2T265 (BSDY; GOarhwal, Faleamer 113 {CAL): Jaunsan. Cult.
pround near Kathyam, 1830-2135 m, 12593, Dwhie 12933
{CAL); Moussourie, 1862, King s.n. (CAL); Kumaon, Jeolikote,
1220 m, 521213, Gl 347 (CAL); Simla, Corafield near Ghaniss,
1372 m, Apul 1886, Jhowson s.n. (CAL); Cornfields, below
Boiicauganj, 1830 m, 21.4.1878, Gamble 5878B (I2D), Simla,
1710 m, 17576, Gunble 42330 {CAL)Y; Tehri-Garhwal, Lacu-
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batech, tn Culi. ground., 18302135 m, 15397 Ourlie 19525
(CAL & DD): Wheat fields neor Khatyar, 2035 m, Aptil
1938, Bor 11731 (DD

NIPAL: Ganger {W. Nepalj, 2000 m, 20061965, Shrestha 4229 (KATH)L

P. hybridun:

PAKISTAN: Hazara, below 808 m. Siewart s.n. (CAL);, Huzara, Hari-
put, oo 436 m, 1831887, Das 6294 {_C.’\L}, Hazara, Manschra,

10 & gt 2+ F11T7TA .I"rl"".!'l | 1. L....-.I- IWT A se o bin .
LévzTny urrupul Al hel [ '_‘IL_I 1ouuLl oL, iEs, 1.||r_u|::{ur

10,0
63 (CALL

F. macrosiahiin

INDIA: Easpsir: Kauri Valley, 3030 m, 2481892, Dushie 12575
(DD}; Srinagar, MNear Batward. 1525-1830 m. 851892, Durhie
10838 (CALY, Srinamar, 1615 m, 271891, Gananie s, (CAL);
Stmagar. 1735 m, 2. 71891, Gameire 5.0, (DDY; Srinapar, 12.4.
1385, Drynpmend 1233 (DD): Ramoo, 133 m, 1071876, Clarke
285430 (CALL

P. nudicaulr

INDIA; Jammi anp Kassmie:  Balistan,  Korpucna  nutlab, 3963-
4270 m, Q70892 Pwrdier w0 {CAJY; Borpl pass. 3660 . LK
1876, Clarke 29929 (CAL). Bural pass, 3963 m, 1491893
Duthie 14037 (DD): Gadsar, 3355 m. 8.9.1909. Keshavanad
1472 (DPDY; Gilgit. Nittar Valley, 3050-3660 m, 4.5 1892, Duhve
s.n, (CALY: Kamra Valley, near Kalapasw, 3335-3600 m, 258,
1892, Dutfvie s.n. (DIX; Kargali Valley, above ‘Dilall, 3963.
4270 m, 30.8.1893, Duthie s.n. (CAL): Ladak, Jauskar, Eeyede
s.n. (CAL); Ladak. Khardungla, 5185 m, 19.9.1955, dbrof 44090
{CAL); Ladak, Khardbengla, 43754850 n. Aug. 1905, Meebole
3011 (CALY: Laguk, 4575-5183 m, Thoemson s.0. (CAL); Liddar
Valley, Kathat, 2851001, Gagpat 25452 (DD); Pelow Mahagunas
Pass, 3800 m. 491972 Ray 50327 (BSD), Near Mahagunas

Pass, 4110 m, 16.9.1954, Faid s, {DD): Panchtarni on way,
AMMY oy 1!'-1 7 iﬂ-ﬁ.ﬁ i"l.'.-' ir "h"—-’uE_ll]T i'l-lﬂl"l‘l. oo Woalley SOLE

wTAFRF RS LLdy PRI F T g =S e Il

27.7.1693, Durim' J.32.'4 {DD); North Sonamarg, 3355-3965 m.
IS 8193, Koehe! 126 (CALY;, Kashmir, 335354270 m. vum-
mond 14, B24 (CAL)N  lisacHai. PRappse: Panj,  3353-
3030 m, (879 Hepde son. CCALY, 3305 m, [3.6.0880, Airchison
132 (CAL).
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£ povonioa

PAKISTA™N: Hazaru, 430 m, 2003 1887, Das 6333 (CALY Wana, 1370 m,
L3895 Durhic 15630 (CALL

BELLICHISTAN: Doobund. Ansosmous 944 (CAL): Kanpozaln 2.5,
189G, Harsakh L8761 (CALY Klwber siream bed. 1ROY, Afifrye
37 (CALY: Rillu Abduplla, 12488, Durje 8564 {CAL)Y. Shito.
13253 m, 19489 Laee 3343 (CALY

AFGHANISTAN: Har-rud Yalley.  Apuil 1885, diredsor 209 (CALYR
Buchiuk, Aiprespgrous 418 (CALY

TURKIST AN Bumndn pr. Kobdscha, 610-1220 m, 654879, Regel
s [CALY

USSR Turkomenin, Antenrew  sn. (CALY,  Turkowmmenia, 1909,
Hornpiier s (CA LY

P rhopgs

INDHA: HiMacHAL  PRapesH:  Chambah, 86,1864 Broadis 4336
{CAL & DD, Puviae: Khawna, Ambala Dist. W3 1965,
Safs 35980 (BSD).  Urrak Praogstic Dehes Dune Bindal
fothee compoundd, 10.4.1965. Babu 35079 (BSD): Delira Dun,
B, Garden (Culty, April 1938, Raizada s 130025 {DD),
Mussorie, King san, (CALY; Mussorte, Municipai Garden, 1930 m,
501961, Suvene 1939 (DDY; Saharanpur. April 1877 Duthie
s (ODY. Sahoranpor Garden. Maveh 1885, dnnonymons
L0 (22 West Bexoal: Datjeciing. Cult. in Horte Sotanic
Darjecling, Anponyaons s (CALL

P. somniferum

INDIA: Harvans: Sirza, 630898, FPrafn =n, (CALY Urrtasn
PravesH: Dandn, 1.3, 1901, Bel! 4B (CALY; Dehra Dun.
Chandbagh, 1331924 Gupie so. (DD); Debre Dus, FRI,
16,4195, Raizody s, (DD Erawah, Ghyne soa. (CALY,
Khutia, 20041963, Siugh 25554 (BSD): Simla, Baghe to Sungni.
200-3050 m, LI AREE. Hepwar 7245 (DD Siem: Abhowe
Changthang, 2133w, Mav 83 King s (CAL) Assam:
Balek o Lokpur, 93,1912, AP 36977 (CALY. MaNirur:
Murtoor, Pooyr crop sparely seen in the Villey, 610-913 m, April
len2 Wor 7208 {(CALY  Maarasiins: Poona, Garden,
S8 m. 20031938, Famet 3F00 (DM, Tawrwapr: Qola-
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camund, (856, dunonymous s.n. {CAL); Saruon Bath, Meja
Road, 16.3.1896, Prain sn. (CAL); Bhatedwa, Meja Road,
16.3.1896, Frain sn. (CAL).

Roemerig hybrida ssp. dodecandra

PAKISTAN: BeLCcHISTAN: Lace 3378 (CAL); Fort Sandemann,
3.5.79, Harsukh 20452 (CAL).

AFGHANISTAN: Griffith s.n. (CAL): Harirod Valley, 12.4,1885, Air-
chisom 209 (CAL); Khyber Pass, 1060 m, 13.4. 1897, Johnston
94 {CAL).

IRAN: Persia borealis, Pichler s.n. (CAL).

ARAB: Petrea, 1846, Rard s.n. (CAL)}; Petrea, March 1846, Beissier
s.n. (CAL).

OPOTAMIA: Biredjik, Hasehnadi, 28.4.1888, 4nnonymous 456 &
581 (CAL); Fathah, March 1919, Calder 2090 (CAL); Shargat,
Ashar, 5.3.19, Calder 1869 (CAL).

-y

EGYPT: Sinai, 12.4, 1835, Schimper 169 (CAL).

U.S.8.R.; Turkomania, 4utonow 13 (CAL).

R. refracia

PAKISTAN: BrLucnistan: Doobund 945 (CAL)Y; Gilgit, 1885, Giles

s.n. {CAL).
AT A \HCTA‘M r'...‘&)’;f y 1AM AT aranae o lafr  azneod c»ﬂ.,.mmm.p‘l.
2RI LIN1I A INIL L _U *FE ETLRLS \l-.l_lj.—i lJl.Uilﬂ.l ll.- fL.lL ¥rolL LS .'Ji_.'l..-l.«] )’

Badghis, Harlrud Valley, 1.5.1888, Aitchison 1004 (CAL); Kuram
Valley, 1879, Aitchison 242 (CAL); Kuram Valley, Para
Chenar, 13.4.1894, Hursuk#t 14741 (CAL).
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