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PREFACE

The Flora of India, Volume 1 (Ranunculaceae to Barclayaceac) containing 459
species should be in your hands before this volume. We now take pleasure in continuing
the series with Volume 2 (Papaveraccac to Caryophyllaceae) containing 611 species.
Thas, 1100 species of the approximately 17,000 specics of Indian flora has been dealt
with by now. The format as in Volume 1 is maintained and the details are repeated
below for quick reference by users ol individual volumes.

The Flora of India covering the present political boundaries of India is planned to
be published in 32 volumes dealing with the entire Angiosperms from Ranunculaceae
to Poaceac. An introductory volume to the Flora of India has been planned which will
cover in general various aspects of flora and vegetation and other allied subjects.
Bentham & Hooker's system of classification with delimitation and circumscription
based on Cronquist’s system, except for certain families, is followed in the delimitation
of familics. Each volume is being demarcated to accommaodate 400 to 600 species on an
average.

Family names are followed as per Nomina Familianum Conservanda of International
Code of Botanical Nomenclature (ICBN). Alternate names, if any, are given in brackets.
Family descriptions are elaborate, so as to reflect the important features on world-wide
basis. General distribution of the family along with total number of genera and species
for the world and India are indicated in the next paragraph. If there are any important
monograph, revision or works on allied subject on the family or genera covering or useful
for Indian region, these are cited in the following paragraph under ‘Literature’ in

z ical sequence of authors. Keys to genera, as well as to lower categories, are
',“m!l' dichotomous and of bracketed type. For large families, viz. Annonaceae, Me-
nispermaceae, Brassicaceac, Rutaceae, Fabaceae, Asteraceae, Orchidaceae, Poaceac,

ele., it may be necessary 1o arrange genera and keys to genera segregated into subdivi-
sions of the family, like subfamilies, tribes, etc.

Benera are arranged serially in alphabetical sequence. Generic descriptions

The
incorporate important characters of the genus on world-wide basis in a condensed form.
The next

world

I?Im:rflph contains distribution followed by total number of species in the
and in India. Important selected literature on the genus, with full references form
paragraph named ‘Lirerature’,




The species are arranged serially and alphabetically. The correct name of the
species appears in bold letters followed by its author’s name and full reference to original
publication. Basionyms, if any, are given with full citations. All important synonyms,
connecting to Indian flora and Indian works are given. This is followed by common
names, arranged in alphabetical sequence of abbreviated language names. A detailed
taxonomic description of the species is provided for proper identification of the species.
Phenological data gathered from herbarium specimens and correlated with those avail-
able in literature are indicated as Flowering (FI.) and Fruiting (Fr.). Distribution of the
species is given in two paragraphs, The first paragraph gives distribution in India,
including general ecology and statewise distribution, The second paragraph provides
world distribution, countrywise and/or phytogeographically. Uses of the species, if any,
om economic, medicinal or ethnobotanical aspects are given under ‘Notes’. If there are
any nomenclatural, taxonomic or phytogeographic interesting aspects these are also
given under ‘Notes' with literature citation, if any.

Plants which are purely cultivated are listed at the end of the family with short
descriptions and notes, Those exotic species which have run wild or get propagated
naturally are included in the general account,

For the sake of uniformity, author's names are mostly abbreviated as given in ‘Drafit
Index of Author Abbreviations' compiled at Kew,
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PAPAVERACEAE

(H. S. Debnath and M. P. Nayar)

Herbs or shrubs with milky latex or yellowish juice, annual, biennial or perennial;
hairs simple, barbellate or stellate. Leaves exstipulate, mostly basal in a rosette, simple,
pinnatifid, pinnatiscct or palmately lobed; siem leaves usually few, alicrnate, rarely
opposite.. Flowers on leafless scapes or in lealy racemes or panicles, bisexual, acting-
marphic, nodding in bud, showy. Scpals 2 (-3), free or rarcly united at base, imbricate,
caducous. Petals 4 - 6 (rarely 8 - 12 or absent), in 1 - 2 (-3) whorls, frec, imbricate, often
crumpled at first. Stamens many, free; anthers longitudinally dehiscing; filaments
filiform or winged. Ovary superior, 1-loculed or appareatly 2 - 10 -loculed by intrusive
placentag; ovules many on parietal placentae, rarely solitary and basal; style usually 1
or absent; stigmas of dilfcrent forms, usually connate, capitate, rarely free or sessile on
ovary as lobed disc. Fruit a capsule, dehiscing by 2 - 10 pores or valves; seeds small,
numerous.

Temperate and subtropical N. America, Europe, Asia and a few in Australia and
South Alrica; 26 genera and about 200 specics; 5 gencra and 27 species in India,

Literature, DEBNATIL 11 S. & M, P. NAYAR (1984) Papasverscese & [Hypeeouceae, In: Fase

B, Indin 17: 1 - 48, (1. 1 - 18 DEBNATIL IL S & M. P, NAYAR (1986) The Poppies of Indian Region,
pp-1- 192, if. 1 - 42 FEDDE, F. (1909) Papaversccae, Hlypecoidcar & Papaveroidese. In: Engler,
‘Pilamzenr, 40 (V. 104): 1 - 430, 1. 1 -43. JAFFRL 8. M, H. & M. QAISER (1974) Papaveraceae. In: Fl.
- WL Pakistan 61: 1 - 32, IT. | - 6. STEENIS, C. G, G. ). van (1954) Papaveraceac. In: FI Males. 1, S: 114 -

un -2

KEY TO THE GENERA
lobex aliernate 1o placentac; capsules opening throughout its lengih 2
lobes oppesite to placentae; capsules usually opening by pores or by short valves, rarely
it s fengih 3
matcly dissecied into narrow segments; sepals forming & hood or catyptra-like cap; stigmas

3, Eschscholzin
tifid or pinnatipartite: sepals not forming any hood o calyplra-like cap; sligmas bifurcate
2. Dicranostigma
FERENL OF inconspicuous; stigmas not discoid; capsules opening usually by short valves 4

L stigmas sessile, discoid; cupsules opening by pares or by short valves, rarely throughout
5. Papaver
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4a.  Styles distinet, conspicuousty broad and large: stigmas forming a globular mass over avary
4. Meconopsis
b Styles inconspicucus (rarely very short); stigmas not forming a globular mass over ovary
L. Argemone
1. Argemone L.

Herbs, erect, prickly or often glabrous, annual or perennial, with yellowish juice.
Leaves sessile, pinnatifid or sinuate-lobulate, glavcous; middle and upper ones elliptic-
oblong; lower obovate or oblanceolate, toothed along margins, each tooth ending in a
prickle. Flowers solitary, terminal or axillary, pedunculate, white, yellow or orange;
flower-buds spherical, elliptic or oblong. Sepals 3, caducous, bearing a horn below apex.
Petals 6 in 2whorls, obovate. Stamens many, 2-loculed; ilaments filiform; anthers lincar,
basifixed. Ovary ovate-oblong or subfusiform, unilocular; placentac 3 - 5, parietal;
ovules numerous; styles very short or obsolete; stigmas sessile, radiating, 3 - 7-lobed;
lobes opposite to placental strands. Capsules ellipsoid 1o oblong, 4 - 6-ribbed, prickly
or not, dchiscing along sutures by 3 - 6 short valves in upper part; seeds numerous,
subspherical or spherical, pitted.

American genus: ca 22 species, 3 species in India, introduced as weeds.

Literature. KSHETRAPAL, 8. JAIN, U. & T. C. TANWAR (1984) Anatomical studies in the
genus Argemone. Bull Bot Surv. India 26 16 - 166, LAYKA, 5. (1976) Le polymorphisme pollinigue
dans le genre Argemone (Papaveraceac). Pollen et Spores 18(3): 351 - 375, MARY, T. N, GROVER. L
S & C P MALICK (1974) The genus Argemone 3. Oviological studies i some autoletraphods
Chromosome Inform, Serv. Noy e 11 - 120 OWNBLDY, G. B (1958} Monograph of the genus Argemaone
fior MNorth Amench and the West Indics. Mem. Torrey Bot. Club 2701): 1 - 149,

KLY TO THI SPECIES

la:  Flowers bright yellow: stigmatic lobes closcly crowded together and appressed 1o styles at anthesis;
styles inconspicuous, up to I mm long in frait I. A mexicana
b. Flowers white. turming it pale yellowish with age; stigmatic lobes divergent and not appressed; siyles

consprcuaus in fruiis, 1 -3 mo long 2

_E.

Capsules lanceolate of ovate-danceolate; sepal horns 6 - B mm long; lcaves whitish green with
prominent whitish tinge slong midribs and veing L A ochroleuca
b, Copeules subcllipsond o sublosiform; sepal horms 10 - 14 mm long: leaves pale green

A A sublusiformis

1. Argemone mexicana L., Sp. PL. 508, 1753; Hook. [. & Thomson in Fl, Brit, India
I1: 117. 1872

Annuals, 30 - 125 cm high, divaricately branched, spinescent or devoid ol spines (in
[.leiocarpa), with yellow latex. Leaves sessile, elliptic-obovate, cordate or semi-amplex-
icaul at base. pinnatifid, sinvate-lobulate, 3- 22 x 2 - 8 cm; scgments inciso-dentate, acute
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or spiny along margins, glaucous-green with pale markings on veins, olten prickly on
lower surface, smooth above or on both surfaces (in L Jeiocarpa). Flower buds 9 - 24 x
6- 12 mm, sparingly or totally smooth (in £ leiocarpa)); flowers bright ycllow, 4 -7 em
in diam., sessile, subtended by 2 - 3 foliaccous bracts. Sepals elliptic, & - 15x 5 - 10 mm,
cach with 6 -9 mm long acule tercte horn, sparsely prickly outside, Petals 4 -6, imbricate,
ohovate, cuneiform, crumpled in acstivation, 2-3x 1.5 - 2.5 em. Stamens many 8 - 10
mm long; filaments yellow; anthers ca 2 mm long, vellow. Ovary ovoid, 8- 15x3- 6 mm.
Capsules ellipsoid to oblong, 10 - 38 x 8 - 21 mm, larger spines 4 - 9 mm long or the
surface totally smooth (in [ leiocarpa); sceds many, 1.6 - 2 mm long, deeply reticulate,
suborbiculate, blackish brown to deep brown.

KEY TO THE FORMA

1a. Plants glabrous, devoid of any spines, except leal marging 1.1, forma lebecarpa
b. Planis spinescent L1 forma mexkcans

1.1, forma leiocarpa (E. Greene) Ownbey in Mem, Torrey Bot, Club 21(1): 37,
1958. A. leiocarpa E. Greencin Pittonia 3: 345, 1898,

Distrib. India: Rajasthan (Udaipur).
USA (Southern Florida), Brazil and West Africa,

Notes. Reported by Malik & Grover (in Indian For. 95(2): 123 - 124, 1969) from
Udaipur.

Chromosome no. = n = 14, 28 (Mary ct al, | c.).
1.2, forma mexicana Fig. 1.

_ hﬂ'ﬂﬁu Barosial-kanta, Sial-kanta; Guj.: Daredi; Hindi: Bhar-bhand, Farangi-dhu-
M»mem. Shigl-kania; Ladakhi: Gailshe; Mal.: Bralmadanti; Or.: Kantuku-
sam; Punj.: Bhat-kateya, Bhatmil, Bher-bhandi, Kandiari, Katei, Satvanasa, Siai-kanta;
g“’* Brahma-dandi, Srigala-kanta; Tam.: Birna-dandu, Kunikkum-chedi: Tel:
i, i-chettu; Urdu: Brama-dandi.

FL&Fr. Feb.- May
Distrib, India: Throughout, from sca level to 1500 m.
Ve of Tropical America,

low juice of-the plant is used as a medicine for dropsy, jaundice and
5. It is also used as diuretic, to relieve blisters and ulcers, The seed
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Fig. 1. Argemone mexicana L. forma mexicana
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A

oil is used as a medicine for uleers and eruptions and also for burning in lamps. In
Ladakh an aqueous extract of the powdered leaves is used externally to treat eczoma

and cye discascs.

Chromosome no, n = 28 (Kaul in Sci. & Cult. 462 - 463, 1966); n = 14, 28 (Marv et
al., L c).

2. Argemone ochroleuca Sweet, Brit. Fl, Gard. 3: 1. 242, 1829; Nair in Rec. Dol
Surv, India 21(1): 7 - 8. 1978, Fig 2.

Shrubs, annual or perennial, up to 1 m tall; young stems whitish purple or violaceous,
Leaves oblanceolate, semi-amplexicaul, sessile at base, sinuate (o pinnatifid, basal leaves
deeply lobed; lobes oblong, glaucous. Flower buds oblong, 8 - 15 x 4 - 9 mm; flowers
whitish or pale lemon vellow, 2.5 - 3.5 em across, sessile, subtended by 2 - 3 folisccous
2 -5 cm long, ca § mm broad bracts. Sepals 3,8 - 12x 5 - 7mm. Petals 6, obcuneate-
obovate, 28 - 30 x 16 - 19 mm. Stamens many, 8 - 10 mm long; Olaments pale yellow,
anthers oblong, recurved, dark yellow. Ovary 8 - 10 x ca 5 mm; stigmas 5-lobed, deeply
dissected, dark red. Capsules ovoid or lanceolate-ovoid, 1 - 4 em long excluding style,
4 - 17 mm thick, with 12 - 26 erecto-patent spines per valve, the largest spine up to 10
mm long; sceds 1.5 - 2 mm in diam., inely reticulate, black.

Fl. & Fr. Fecb. - Junc.

Disteib. India. A common weed in cultivated ficlds and embankments.  Punjab,
Delhi and Uttar Pradesh.

Mative of Mexico.

Notes. Chromosome no.n = 14 {Ernst in Contr. Dudley Herb. 5, 5: 137 - 139, 195%9);
2n = 28, 56 (Ownbey, 1. ¢. 1958).

3. Argemone subfusiformis Ownbey in Brittonia 13: 102, fT. 12- 14, 1961,

e Hﬂhﬂf shrubs, annual or subperennial, prickly, 40 - 100 em high, with perpendicu-
“w prickles on stems. Leaves glaucous, lobed, with equal sinuses, dentate
margins with acute tecth, prickly on lower surface, smooth on upper surfaci
Pud 'ﬂl‘ﬂmg, 15 -20 x 8- 12 mm, prickly; flowers 2.8 - 4.6 cm across. Sepals 10 -
with terete horns. Petals cuneate, suborbicular, lemon-yellow. Stamens
- Stigmas 2- 3mm broad, 1.5 - 2mm long, purple; lobes narrow, spreading.
ubellipsoid or subfusiform, 20-45x 14 - 15 mm, 3 -4 (-A)-carpellate; styles
m long, armed with palenl subequal spines; seeds many, more or less rounded,
M long, blackish brown.
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Fig. 2. Argemone ochrolenca Sweel
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Disirib. India: Rajasthan (Udaipur).
Native of 8. America.

Notes, Malik & Grover (in Indian For, 95(7): 480 - 481. 1969 & in Sci. & Cult. 41(5):
220 - 223, 1975) report this [or India from Udaipur. 1t is distinguishable by the larger
flowers and subcllipsoid to subfusiform capsules.

Chromosome no. n = 14, 28 (Mary et al, L c.).
2. Dicranostigma Hook. [, & Thomson

Herbs, annual or perennial, glaucous, with yellow juice and stout woody taproot;
stems many, lcafless and branched at lower part with alternate lealy bracts above.
Leaves mainly radical, petioled, pinnatifid or pinnatcly partite, with distant rhombaoid
acute sharply cut scgments and trifid terminal segments; stem leaves lew, sessile,
alternate. Flowers few on slender ebracteate pedicel, terminal and in axils of stem
leaves. Sepals 2, ovate, 2-horned at apex, carly caducous. Petals 4, in 2 whorls, orange
or yellow. Stamens many. Ovary narrowly ellipsoid, 1-loculed with 2 parictal placentae;
style stout, ercct; stigmatic lobes alternate to placentae, ascending. Capsules narrowly
cylindrical or linear, acute, dehiscing up to base by 2 valves, sollly hairy or glabrous;
seeds not cristate.

Himalayas and W. China; 3 species, one in India.

Dicranostigma lactucoides Hook. [. & Thomson, Fl. Ind. 255 1855. Sndopodium
lactucoides (Hook. [. & Thomson) Benth. & Hook. [, Gen. PL 1: 53, 1862 & Fl. Brit.
India 1: 119, 1872.

Herbs decumbent, 20 - 60 em long, puberulous; flowering stems 3 - 4, slender,
us, creet, branched above, cach branch with a terminal Mower. Leaves pin-
4l or partite with 4 - 6 pairs of segments; basal leaves elliptic-oblanceolate, irregu-
larly dentate along margins, deeply pinnatifid with 4 - 7 pairs of oblong squarish lobes,
m'x %3 -7 em; petioles 1 - 6 cm long, winged; cauline leaves sessile, smaller, ca 2 cm
H‘- With 1 - 3 pairs of lobes. Pedicels 5 - 7.5 em long, slender, Sepals broadly elliptie,
' -2 em long with stout blunt horns, acute, puberulous. Pctals obovate, 1.5-2.5x -
< "M Orange. Stamens many; anthers linear or lincar-oblong. Ovary narrowly ovate, ca
puberluous; styles distinct, ca 5 mm long; stigmas mitriform, crowned.
Mes slightly curved, on up to 20 cm long pedicels, 5 - 6 x (L5 cm, hairy; seeds
e small, punctate,
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Disgrib. India: W. Himalayas, 2700 - 4700 m. Utlar Pradesh (Garhwal).
Nepal,
3. Eschscholzia Cham.

Herbs, annual or perennial, glaucous, with watery sap. Leaves alternate, radical or
cauline, ternately dissected into narrow segments, petioled. Flowers solitary, terminal
or axillary, long-pedicelled, large, showy. Torus turbinate with a broad, flat or recurved
border surrounding the base of pistil and on inner edge of which the calyx, corolla and
stamens are inserted showing a perigynous appearance, Sepals 2, oblong, deciduous,
connate, forming a hood or calyptra-like cap, which is pushed off by the expanding petals.
Petals 4, free, whitish or yellowish,  Stamens many, inserted at base of petals; anthers
lincar-lanceolate or oblong, basifixed, dithecous; filaments shorter than anthers, dilated
at base. Ovary lincar, ribbed; styles very short; stigmas 4 - 6, filiform, unequal. Capsules
lincar, with a narrow base, dehiscing by 2 valves from base to apex, ribbed; seeds
numerous, globose, reticulate.

Mative to North America; ca 10 species, one introduced into India as a garden plant.

Eschscholzia californica Cham. in Nees, Horae Phys, Berol, 74, 1. 15, 1820; Nair in
Rec. Bot. Surv. India 21(1): 8. 1978, Fig. 3.

Perennial, erect to dilfuse herbs; stems 30 - 50 cm high, quadrangular, scapose Lo
lealy, dichotomously branched, glabrous or subglabrous, Leaves 10 - 30 em long,
ternately dissected into narrow ca 1 mm broad acute or subobtuse segments; petioles
5-20 cm long, becoming shorter in upper leaves., Flower-buds ovate, 2-25x1-1.3
cm; pedicels6 - 20 ¢m long; flowers - 8 cmin diam., showy. Sepalsunited into a calypira,
caducous, leaving 2 rims at base of ovary, conical, ca 2 cm long; outer rim spreading,
3 - 4 mm broad, with paralle] striations; inner rim ereet, short. Petals broadly obovate,
S-06x1-dcm, yellow, shortly clawed. Anthers linear-lanceolate, 4 -6 mm long; hlaments
short, 3- 5 mm long. Ovary ca 8 - 10 mm long; styles short; stigmas 4, 3 - 4 mm long.
Capsules 7- 10 ¢m long, 3 - 4 mm broad, straight, longitudinally ribbed, glabrous; seeds
globose, reticulate, ca 2 mm in diam., black.

Fl. & Fr. Feb, - Aug,

Distrib. India; Cultivated in gardens as ornamental plant and often runs wild in W,
Himalayan region.

Native of North America.
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Fig. 3. Eschscholzia californica Cham.
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4. Meconopsis Viguier

Herbs, ercct, bicanial or pereanial, monocarpic or polycarpic, with yellow juice,
olten woody at basc; stems scaposc or leafy, usually simple, often branched; indumentum
often of barbellate bristles or hairs. Leaves mostly radical, some cauline, calire o
bipinnatifid or partite, rarcly palmatifid. Flowers solitary, terminal on leafless scapose
stems or on pedicels arising all along the central Nowering axis forming leafy racemes
or in axillary cymules forming leafy panicles, Sepals 2, ovate, elliptic, early caducous.
Petals 4, more often 5 - 9 (-10), obovate or suborbicular, variously coloured, showy.
Stamens many; filaments filiform, lingar, mostly coloured like petals. Ovary sessile,
ellipsoid to oblong-ellipsoid, ovoid, obovoid or rarely subglobose, often bristly; style
conspicuous, clongate; stigmas 2 - 12, free or united with more or less decurrent lobes,
Capsules cylindrical to subglobose or ellipsoid-oblong or obovoid, 4 - 10-valved, usually
dehiscing by interplacental subapical pores or long slits at apex only or rarely to the base;
seeds many, subreniform or ellipsoid-oblong, smooth or rugose, often papillose.

Himalayas and south-central Asia; ca 47 species, 16 species in India.
Literatire. HENDERSON, D. M. (1965) Pollen morphology of Meconopsis. Grana Palynologia

6(2) 191 - 209, TAYLOR, G. & E H. M. COX {(1934) An account of the genus Meconopsis. pp. 1 - 130,
m.1-29

Nates. Cathcartia Hook. [ treated as an independent genus by Hook. £ & Thomson
{in Fl. Bril. India 1: 119. 1872) is included here in this genus,

KEY TO THE SPECTES

la  Orary and capsule Mat-topped, bearing a lobed epigynous dise formed by expanded dise of stylar base
4. M. discigera
b.  Owary and capsule tapering at apex into a long style without expanded epigynous disc of stylar base 2

2a  Indumentum of prickly rigid bristles 3
b, Indumentum of soft hairs, if present &
3, Flowering stcms scapose or leafy at base only 4
b, Flowering stems leafy throughout 5
4a. Leaves deeply pinnatifid; style ca 1 cm long 10, M. neglecta
b.  Leaves entire lo sinuate-toothed; styles 2 - 5 mm long 6. M. horridula
5a.  Leaves imperfecily 1 - 2 pinnatipariite L. M. seulealn
b. Leaves entire or sinuate-lobed &
fia. Polycarpic herbs; stem leaves ovate-cordate; flowers solitary or in 1 - 7-flowered lax leafless racemes,
yellow; ovary glabrous 16, ML villosa

b. Monocarpic herbs; stem leaves narrowly oblanceclate or oblong-lanceolate or ovale-oblong: Mowers
in dense leafy racemes, blue, purple, violet or white; ovary bristly 7
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Ta.  Stem leaves oblong (o ovate or broadly lanceolate, 2 - 6 cm broad: upper Mowers ehracteate; petals

pale blue or white; oviry glabrows; capsules 1= 1.5 om long (cxel. beak) 7. ML ladifalin
b.  Stem leaves narmowly ohlanceolate or oblong, 1 -3 cm broad; upper fowens bracicate; petials blue,
purple or violet; ovary bristly; capsules 4 - 5 em long (excl. beiak) 14 M, sinuata

Ba.  Plants softly golden yellowish villous, mived with minute stellate hairs throughout; petals yellowish
1L M. paniculata
b, Plants brownish yellow villous, sithout stellnte hairs: flowers blue, purple, pink, red or while, never

yellow 0
Ga.  Hairs, if present, non=harhellate 10
b, Hairs, il present, barbellate |
10a. Flowerng stems beafy; leaves entire 1o lymto-pinnatifid; lowers bome in axils of upper cauline leaves;
petals 7 - 20 mm long: capsules oblong B M. lyraia
b. Flowering stems scapose; leaves 2-pinnatifid or partite; Nowers borne singly on leafless scapes in ails
of basal leaves: peials 20 - 30 mm long; capsules obovoad, pear-shaped 2 M. bella
1a. Indumentum of long hairs mixed with short much brunched hairs 12
b. Indumentum of only long hairs 13
12a. Leaves shallowly serrate; Mowers white, petals 4 - 6 em long; styles 3 - 5 mm long 15. M. superha
b. Leaves deeply pinnatifid or partite; Nowers red purple or blue; petats 2 - 4 em long; styles 2 - 10 mm
long 9. M. napaulensis
13a. Leaves imperfectly 1 - 2 pinnatifid or partite; plants of Western Himalayas 12 M. robusta
b. Leaves entire to sinuate-dentate; plants of Eastern Himatayas 14
14a. Flowers on lealless scapes; petals (2-) 3 - 5 cm long 13 ML simplicifolia
b. Flowers on lealy stems; petals (4:) 5 - 9 em long 15
15a. Stems 1 -1.5 m long: lower couling leaves truncate or cordate at base A M. hetonicifolia
b. Stems 0.5 - 1 m long; lower cauling leaves cuncate or altcnuale at hase 5, M. grandis

1. Meconopsis aculeata Royle, llus. Bot. Himal. 67, .15, 183, 1834, Hook. [L &
Thomson in FL. Brit. India 1: 118, 1872, M. bikramii Aswal in Indian J. For. 8(1): 84,
1985, Fig. 4.

Herbs, monocarpic, prickly; stems up to 60 cm high, leafy throughout, covered with

2 - 7 mm long bristles; taproots ca 12 cm long, narrowly clongated, fusiform. Leaves
M imperfectly irregularly pinnatipartite, rarcly bipinnati-partite, up to 30 cm long
.‘-h_ﬁ- petiole); upper cauline leaves sessile, smaller; segments oblong or obovate or
: iangular, obtuse or rounded at apex, bristly on both sides; petioles 3 - 10 (-15)
hlﬂ. expanded at base; higher leaves sessile, smaller. Flowers on long spiny 1 - 15

H0 long pedicels, Scpals broadly oblong-orbicular, 1 -2 cm long. Petals 4, rarely 6,
€, purplish bluc or red, obovate to suborbicular, ca 3.3x 3.5 em. Filamenits 5- 10 mm
anthers 1- 1.5 mm long, golden yellow. Ovary subglobose or ellipsoid, densely
Y; Styles 2 - 10 mm long. Capsules dehiscing by 4 - 6 valves, 10 - 15 mm long; sceds
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Fig. 4. Meconopsis aculeata Royle
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Distrib.  India: W. Himalayas, 2400 - 4700 m. Jammu & Kashmir, Himachal
Pradesh, Punjab and Uttar Pradesh,

Pakistan.

Notes. This species is very variable in habit, size, dissection of leaves, nature of
inflorescence and size and colour of petals. 1t is closedly allied to M. hormidufa, but can
be casily recognised by lealy stems, globose flower buds and pinnatifid or pinnatipartite
leaves.

The roots arc used as narcotic in Kashmir,
Chromosome no.n = 28 (Ratter in Notes R, Bot. Gard, Edinb, 28; 191 - 200, 1967).

Pollen grains 3-colpate, spheroidal, 20 - 24 u in diam. included in Horridula type
{Henderson in Grana Palynol, 6(2): 196, 200. 1965)

2. Meconopsis bella Prain in J, Asiat. Soc, Bengal 63(2): 82, 1894,

Herbs, polycarpic, with up to 17 cm long stout narrow clongated perennial taproot;
caudex ca 2.5 cm long, covered by a rosette of numerous withered petiole-bases. Leaves
numerous, crowded, 1.5 - 6 cm long, all basal, variable, simple, elliptic-lanceolate or
oblong, attenuate at base, obtuse at apex, deeply pinnatisect or bipinnatisect, 1.5 - 6 x
0.5 - 1 cm, glabrous or sparscly bristly; ultimate segments usually 3-fid, obovate or
obovate-oblong; petioles 2.5 - 10 cm long, slender, glabrous or sparsely bristly with
expanded persistent bases. Flowers solitary on leafless 4 - 15 cm long bristly ercet
scapose stems; scapes 1 - 25, recurved and up to 20 em long in fruits. Sepals 2, oblong,
7 - 10 mm long, glabrous or sparscly hairy. Petals 4, rarely 5 - 6, pale blue or purple,
M—Subnrhii:ular, entire or denticulate, 2 - 3x 2.5 em. Filaments 5 - 7 mm long,
dark purple; anthers ca 2 mm long, golden yellow. Ovary ellipsoid, glabrous or sparsely
bristly; styles 2 - § mm long, stout, swollen at base. Capsules narrowly obovoid,
pear-shaped, 15 - 20 x 6 - 8 mm, dehiscing by 4 - 7 valves only near apex; seeds ellipsoid,
€ 1.3 mm long, ribbed.

Fl. & Fr. June - Oct.

§ Distrib. India: Eastern Himalayas, on alpine steep grassy slopes, 3700 - 4800 m.

M and Nepal,

, M! betonicifolia Franchet, PL. Delav, 1:42, 112, 1889; Debnath & Nayar
: 17: 14, £.3. 1984,
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Herbs, monocarpic or polycarpic; stems glabrous or scattered rufous hairy, 1- 1.5
m tall: rootstocks short, clothed with dark brown bristly membranous leal-sheaths.
Leaves oblong to elongate, truncate or auriculate at base, subacute, obtuse or rounded
at apex, incised or crenate along margins, sometimes coarsely or irregularly serrate or
even lobed, 10 - 15 x 5 - 7 cm; basal cauline leaves on ca 20 em long sheathed petiole;
upper cauline leaves sessile. Flowers ca 6 cm in diam., on 25 - 30 ¢m long axillary
pedicels. Petals 4 - 6, blue-violet, purple, broadly ovate, slightly sinuate-lobed, ca 5x 5
cm. Filaments white, anthers deep yellow. Owary ellipsoid, oblong, covered by rufous
bristles; siyles green, ca 1 em long; stigmas green, 4 - 7-lobed. Capsules oblong to
oblong-ellipsoid, splitting by 4 - 7valves; seeds reniform with longitudinal rows of shallow
pits.

Fl. & Fr. July - Sept.

Distrib, India: E. Himalayas from 3000 - 4000 m. Arunachal Pradesh,

Myanmar and China,

4. Meconopsis discigera Prain in Ann. Bol. 20: 356, 1. 24, . 12, 1906, Fig. 5.

Monocarpic herbs with slender taproot; stems 30 - 70 em high, stout, sulcate, clothed
with golden brown barbellate patemt or deflexed bristles or their persistent bases.
Leaves entire or 3-lobed, oblanceolate or elliptic-oblanceolate, subacute or rounded at
apex; basal leaves ca 15 em long (incl. petiole); upper ones sessile.  Flowering stem
solitary, ribbed, forming leafy 10 - 15-flowered racemes; pedicels 2 - 5§ cm long, hairy,
decurrent on stem, swollen at apex. Petals 4, obovate, 4 - 5x 3 - 4 em, red. purple or pale
blue. Filaments fliform, dark coloured. Ovary oblong, truncale, densely yellow bristly;
styles slender, elongate, 5 - 6 mm long, bearing 6 - 10 linear ercet lobes. Capsules oblong,
6-ribbed, 2 - 3 cm long, appressed bristly, dehiscing by 6 - 10 valves, crowned with ovate
laciniate reflexed 5 - 7 mm long persistent stylar dise; seeds reniform, ribbed and
reticulate.

Fl. & Fr. June - Sept,
Disirib. India: Alpine cliffs and rocky ravines, 3400 - 4800 m, Sikkim.
Bhutan, Nepal, China (Tibet).

Notes. Chromosome no.n = 40 ( Ernst in Madrono 18: 122 - 126. 1965; n = 41, c.
40 (Ratter in Notes R. Bot. Gard. Edinb. 28: 191 - 200. 1967).
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Fig. 6. Meconopsis grandis Prain
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5. Meconopsis grandis Prain in J. Asial. Soc. Bengal 64(2): 320. 1895, Fig. 6.

Herbs, polycarpic, up to 1.5 m high; roots short, fibrous; stems covered with
appressed 5 - 8 mm long bristles. Leaves all basal, oblanceolate or elliptic-oblong, acute
at apex, cuneate at base, 10- 25x2 - 8 cm, with several shallow broad teeth along margins;
basal leaves sessile, becoming bract-like at top, sometimes cordate; petioles 10 - 30 cm
long, bristly, sheathing at base, Flowers 1 - 4 per stem, on 10 - 15 ¢m long pedicels,
becoming clongated up to 60 cm in fruit. Sepals broadly oblong-ovate, obtuse, 3 - 3.5
cm long, appressed bristly. Petals 4 - 5 (-9), purple or blue tinged with purple, 4 - 7 cm
long. Filaments filiform, 1 - 1.5 cm long, white; anthers ca 2 mm long, yellow. Ovary
oblong or ellipsvid, patently or appressed bristly; styles 5 - 15 mm long; stigmas globose,
4 - 6-lobed. Capsules cllipsoid-oblong, dehiscing by 4 - 6 valves, 3.5 - 4.5 cm long,
glabrous or patently bristly; seeds renifornr.

FlL & Fr. June - Sept.
Distrib. India: E. Himalayas, between 3400 - 4600 m. Sikkim,
Bhutan, Nepal and China (Tibet).

Notes. Chromosome no.n = 28, 2n = 56 (Ratter & Milne in Notes R. Bot., Gard,
Edinb. 32: 429 - 438, 1973).

6. Meconopsis horridula Hook. f. & Thomson, FL Ind. 252. 1855 & FL. Brit. India
1: 118. 1872. M. racemosa Maxim. in Bull, Acad. Imp. Sci. St. Petersh, 23: 310, 1877.

Fig. 7 a.

Herbs, monocarpic, with up to 25 cm long slender taproot; stems subscapose, 15 -
30 (-80) cm long, with dense pale, spreading or deflexed, 3 - 7 mm long prickles
. Leaves mostly basal, rosctted, oblanceolate, obovate-elliptic, decurrent at
l"_'ﬂ.m: or rounded at apex, entire to sinuate-lobed, 5 - 15x 1 - 4 cm; petioles 2- 6
- BE; stem leaves absent or a few only. Flowers 3 - 10, on 2 - 15 em long pedicels,
%‘! raceme on stoul ercet stem, often surrounded by 3 - 15 single-flowered leafless
E-Hmhq scapes, arising from axils of basal leaves. Sepals oblong, obtuse, 1-2cm
: h'llﬂ:f Petals 4 - 8, obovate, denticulate at top, 2 - 3 em long, usually blue, rarely
Ovary ellipsoid, densely prickly, bearing 2 - 5 mm long style; stigma capitate or
Capsules broadly cllipsoid, oblong, 1 - 2x 1 cm, prickly, 5 - 6i-valved, dehiscing
=4F apex; seeds subreniform, ca 8 mm long,

FL& Fr. july - Sept.

India: Eastern Himalayas, alpine cliffs and meadows, 3800 - 4700 m.
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‘ Fig.7. a. Meconopsis horridula Hook. f. & Thomson; b. Meconopsis lyrata
(Prain) Prain
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Nepal, Bhutan, Myanmar and China (Tibet).

Notes. Chromosome no. n = 28 (Ratter in Notes R, Bot. Gard, Edinb. 28: 191 -
200. 1967).

7. Meconopsis latifolia (Prain) Prain in Bull. Misc. Inf. Kew 1915: 146, 1915. M.
sinuata Prain var. latifolia Prain in Curlis, Bol. Mag. 134: 1. 8223, 1908,

Herbs, monocarpic, with stout elongated taproots; stems 30 - 100 em high, simple,
leafy, covered with yellowish brown or golden brown 2 - 8 mm long bristles. Leaves
oblong or ovate-lanceolate, acute or obtuse, sinuate-lobed or deeply incised-serrate,
rarcly pinnatilobed; basal leaves 6-22x 2 - 6em, on 2 - 8 em long bristly petioles; upper
ones sessile. Flowers axillary or terminal, forming lealy racemes; uppermost flowers
usually ebracteate; pedicels 2 - 8 cm long, hairy as on stems. Scpals broadly oblong, 1 -
1.5 em long. Petals 4, pale blue or white, obovate or suborbicular, 2 - 3 em long,
Filaments 8- 10 mm long. Ovary ovoid, bristly; styles 1.5 - 3mm long. Capsules ellipsoid,
oblong, bristly, dehiscing by 4 - 7 valves, 1 - 1.5 em long (excl. stylar beak); seeds
subreniform and plano-convex.

Fl. & Fr. July - Oct.

Distrib. India: N.W. Himalayas, 2100 - 4600 m. Jammu & Kashmir.
Endemic.

Notes. Chromosome no. n = 28 (Ratter in Notes R, Bot. Gard. Edinb, 28: 191 -
200. 1967).

8. Meconopsis lyrata (Prain) Prain in Bull Misc, Inf. Kew 1915 142. 1915
Catheartia lyrata Prain in J, Asiat. Soc, Bengal 64(2): 325. 1896, M. polygonoides Prain,
Lc.326. 1896, M. compta Prain in Bull. Misc, Inf. Kew 1918; 212, 1918, Fig. 7h.

Herbs, monocarpic, with stout swollen up to 6.5 em long napiform often clongated
w.ﬂm 5 - 30 em high, slender, leafy, simple or often branched at base, clothed
mmﬂﬂt glabrous membranous leafy sheaths at base, glabrous or sparsely bristly
ey iﬂdm-brm hairs. Leaves ovate, oblong, spathulate or oblanceolale with a
m e “’ subcordate rounded base, acute or rounded at apex, entire or  lyrate-
11d along margins; basal leaves on 5 - 50 mm long petioles, often with bulbils in
5000 withering, usually pinnatifid or partite; lateral lobes 2- 4, elliptic, smaller
Hlobe; stem leaves 2 - 5, distant, uppermaost sessile. Flowers upto 5, terminal
of upper leaves on slender curved 3 - 8 ¢m long pedicels. Sepals oblong-
10 mm long. Petals 4 (-6), obovate-suborbicular, 7 - 20% 10 - 20 mm, pale
. Stamens 12 - 36; filaments fliform, 4 - 5 mm long; anthers ca 2 mm
. Ovary narrowly oblong or oblong-ellipsoid, glabrous; styles 2 - 4
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mm long; stigmas 2 - 4-lobed. Capsules narrowly oblong or obovoid, glabrous, dehiscing
by 3 - 4 valves, ca 2.5 cm long (incl. beak); seeds falcate-ellipsoid, pitted.

Fl. & Fr. July- Oct.

Distrib. India: Eastern Himalayas, on rocky alpine slopes and cliffs, 2800 - 4500 m.
West Bengal and Sikkim.

Nepal and China.

Notes. Very variable in leaf and petal shapes and number of stamens. Based on
these variable characters Prain recognised M. polygonoides Prain (in J. Asiat. Soc.
Bengal 64, 2: 326. 1896) and M. compia Prain (in Bull, Misc. Inf. Kew 1918: 212. 1918),
which cannot be maintained as distinct from M. lyrata.

The presence of bulbils in leaf axils is characteristic of this species, a character also
reported by Taylor & Cox (I ¢.) in M. chelidonifolia.

9. Meconopsis napaulensis DC,, Prodr, 1; 121, 1824, M. wallichii Hook. [ in Curtis,
Bol, Mag. 78: 1. 4668, 1852; Hook. I & Thomson in FL. Brit, India 1: 119, 1872,

Herbs, monocarpic; stems 0.5 - 2 m high, covered with ca 7 mm long stiff brownish
bristles throughout. Leaves elliptic-oblong, imperfectly 1 - 2 pinnatisect or partite;
segments ovate-oblong, sinuate-pinnatilobed; basal leaves ca 45 cm long, on 5 - 20 em
long petioles, often more strongly pinnatisect; segments oblong with large rounded teeth;
upper most ones ofien entire. Flowers axillary on 2.5 - 6 (<1(0) cm long brownish bristly
pedicels. Sepals ovate-oblong, obtuse, 1.5 - 2 cm long. Fetals 4, obovate-suborbicular,
2 - 4 cm long, red 1o purple or blue, often white with yellow nerves, Filaments filiform,
& - 10 mm long; anthers ca 2 mm long. Owary ellipsoid-oblong or ovoid, clothed with
same hairs as on stem; siyles distinet, 2 - 10 mm long, becoming slightly swollen at base
in fruit; stigmas capitate or subclavate, § - 8-lobed. Capsules oblong-ellipsoid, 15- 35 x
10 mm, hairy, dehiscing by 5 - 8 valves; seeds ovoid, oblong, 1 - 1.2 mm long, papillose.

Fl. & Fr. July - Oct.

Distrib. India: C. & E. Himalayas, common in fir forests and near mountain
sireams, 2700 - 4300 m, Uttar Pradesh, West Bengal, Sikkim and Arunachal Pradesh.

Nepal, Bhutan and China.

_ Notes, Very variable in colour of flowers, degree and density of indumentum and
size and shape of leaves.

Chromosme no. n= 28 (Ratter in Notes R. Bot. Gard. Edinb. 28: 191 - 200. 1967).
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The specific epithet is often spelled as ‘nepalensis” and mipalensis’, but the original
spelling is ‘napaidensis’.

10, Meconopsis neglecta G. Taylor, Acc. Meconopsis 102, 1934; Dhar & Kachroo
in Geobios, New Rep. 2: 132, 1983,

Herbs, monocarpic, 15 - 20 em high; taproots daucilorm, up to 14 ¢m long, ca 1 cm
broad, passing upwards into short stem, covered with persistent leal-bases. Leaves
radical, ca 3.5x 1 cm, on 3 - 3.5 cm long petioles, deeply pinnatifid, densely covered on
both surfaces with pungent spines; lobes oblong, rounded at apex. Scapes up to 12,
sparsely spiny, up to 15 ¢m long. Petals 4, broadly obovate or suborbicular, 1.5 - 2 em
across. Stamens many; filaments fliform; anthers yellow. Ovary cllipsoid, densely
covered with pungent spines; styles distinet, ca 1 em long; stigma capitate.

Fi. & Fr. not known,
Distrib. India: N.W. Himalayas, 3350 - 4000 m. Jammu & Kashmir,

Pakistan.
Notes. The rools are medicinal, used as a narcolic in Kashmir,

11. Meconopsis paniculata Prain in J. Asial, Soc. Bengal 64(2): 316, 1896, M.
nipalensis sensu Hook. [, & Thomson in Fl. Brit, India 1: 118, 1872 (non DC. 1824).

Herbs, monocarpic, with stout elongated taproots, ofien split into several rootlets;
stems up to 2.5 m long, leafy, stout, fistular, sparsely or densely clothed with patent or
:feﬂmd golden yellow soft hairs, mixed with minute stellate hairs throughout. Leaves
linear-oblong in outline, often entirc or dee ply pinnatifid, or sometimes pinnatiseet near
base, 30 - 60 x 8 - 20 cm; lobes ovate or oblong, acute or obtuse, coarsely crenate or
serrate; basal lcaves in rosctte, larger, petiolate; stem leaves smaller, becoming sessile;
petioles 15 - 25 cm long. Flowering stems solitary, shortly branched; Nowers numerous,
pendulous, borne singly in upper part and in 2 - 6-Mowered lateral eymes in lower part;
pedicels 2 - 15 cm long, pendulous, hairy as on stem. Sepals ovate-oblong, obtuse-
w golden yellowish hairy. Petals 4 (-5), obovate to suborbicular, entire or

rarely denticulate, 3 - 5 ¢m long, yellow, Filaments filiform, 7 - 15 mm lor
€IS ca 2 mm long. Ovary subglobose, ellipsoid or ovoid, densely covered with
appressed golden-yellow hairs; styles 5 - 15 mm long, with capitate 6 - 12-lobed stigmas,
Pstlles oblong-ellipsoid, 1.5 - 3.5 x 1.2 - 1.5 cm, hairy as on stems, 6 - 10-valved,
only near apex, borne on elongated up to 15 ¢m long pedicels; seeds subreni-

form, ca 1 mm long, minutely papillose.

FlL & Fr. June - Oct,
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Distrib. India: Central and Eastern Himalayas, in grassy and rocky alpine hillsides
and temperate forests, between 2200 - 4500 m. Uttar Pradesh, West Bengal (Darjeel-
ing), Sikkim and Arunachal Pradesh.

Nepal, Bhutan and China (Tibet).

Notes. Giri & Lal (in J. Econ. Tax. Bot. 12: 365 - 366, 1988) report it from Arunachal
Pradesh.

Very similar to and was previously confused with M. napaulensis DC., but is easily
recognised by their yellow flowers, pinnatifid to pinnatipartite leaves and minute papil-
lose sceds,

The rootstock has sweet taste and is used as salad by sherpas in E. Nepal. The root
has narcotic properties (Bancrjee i J. Bombay Nat. Hist. Soc, 53: 153, 1955-56).

Chromosome no, n = 28 (Ratter in Noles R. Bot. Gard. Edinb, 28: 200. 1967).

12. Meconopsis robusta Hook. [ & Thomson, Fl Ind. 253. 1855 & in Fl Brit.
India 1: 119, 1872. Fig. 8 a.

Herbs, monocarpic; stems 1 - 2 m long, lealy, stout, fistular, sparsely clothed with
patent ferruginous or yellowish-brown 5 - 6 mm long bristles or with their persistent
bases. Leaves imperfectly 1 - 2-pinnatifid to pinnatipartite, ofien uppermost entire,
sparsely bristly; segments ovate or ovale-oblong, acute or obtuse at apex; basal leaves
on 10 = 15 mm long petioles; upper ones sessile. Flowers solitary on 5 - 20 em long
pedicels, in axillary or terminal lealy racemes. Sepals broadly ovate-oblong, 1.5- 2 em
long, bristly, Petals 4, obovate, yellow to sulphur yellow, Filaments 100- 15 mm long,
filiform. Ovary cllipsoid or oblong, bristly; styles 2 - 10 mm long; stigmas capitate, 6 -
D-lobed. Capsules obovoid-oblong or ellipsoid, dehiscing by 6 - 9 valves, 2 - 3 em long;
sceds subrenilorm, papillose.

Fi. & Fr. July - Ocl.

Distrib. India: N.W. Himalayas, 2400 - 4000 m. Uttar Pradesh.

Endemic to Garhwal Himalayas.

Notes. Chromosome no. 2n = 28 (Sugiura in Cytologia 13: 352 - 359. 1944).

13. Meconopsis simplicifolia (D. Don) Walp., Repert. Bot. Syst, 1: 110, 1842;

Hook. I. & Thomson in Fl. Brit. India 1: 118, 1872. Papaversimplicifolium D. Don, Prodr.
Fl. Nepal. 197, 1825, Fig. 8 b,
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Fig. 5. . Meconopsis robusta Hook. f. & Thomson; b, Meconopsis simplicifolia (D,
Don) Walp.
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Herbs, polycarpic or sometimes monocarpic, 30 - 70 cm high, brownish bristly
throughout; stem bases clothed with rufous-bristly persistent leaf sheaths; taproots
slender, elongated. Leaves all basal, oblanceolate, spathulate, or elliptic-lanceolate,
long-attentuate at base, obtuse or subacute at apex, 4 - 15x 1 - 3 cm, entire or with a few
tecth or shallow rounded lobes on margins; petioles 0.5 - 25 cm long. Flowers solitary,
nodding on 5 - 70 cm long, 1 - 5 scapes arising from rosetie leaves; pedicels densely
bristly. Sepals broadly oblong, obtuse, 20 - 25 x 10 - 12 mm, rufous bristly. Petals 5- 9,
obovale, 25 - 50 x 15 - 30 mm, blue or purple. Filaments 8 - 20 mm long, coloured as
petals; anthers ca 2 mm long. Ovaryellipsoid or oblong; styles slender with stout capitate
stigmas. Capsules oblong-ellipsoid, 3 - 7x 1 - 1.5 cm, slightly constricted above base,
thinly bristly, with 4 - 9 valves dehiscing in upper one-third; seeds ovoid-ellipsoid, ca 3
mm long, denscly papillose.

Fi. & Fr. May - OcL.
Distrib. India: E. Himalayas, on rocky alpine hillsides, 3000 - 4800 m. Sikkim.
Nepal, Bhutan and China (Tibet only).

Notes. Chromosome no. n = 41 or 42 (Ratter in Notes R. Bol. Gard. Edinb. 28:
191 - 200. 1967).

14. Meconopsis sinuata Prain in J. Asiat. Soc. Bengal 64(2): 314, 15896,

Herbs, monocarpic, with stout elongated taproots; stems slender, single, elongate,
leafy, 15 - 50 cm high, covered with 2 - 5 (-7) mm long prickly bristles, Basal leaves few;
stem leaves numerous, obovate, oblanceolate, often linear, strongly crenate sinuate-
lobed along margins or sometimes entire, 4 - 12x 1 - 3 cm, glaucous beneath, bristly on
both surfaces; petioles 2 - 5 em long, often absent on upper leaves. Flowers 4 - 8, axillary
or terminal, forming leafy racemes; pedicels all bracteate, 2 - 5 cm long, elongating up
to 15 cm in fruit. Sepals broadly oblong, acute, ca 1.5 cm long, bristly. Petals 4, obovate,
suborbicular, rounded at apex, slightly irregularly notched, 1.5 - 3 em long, blue, purple
or violet. Filaments 8 - 10 mm long; anthers ca 3.5 mm long. Ovary cllipsoid, bristly;
styles slender, 1.5 - 3 mm long; stigmas capitate. Capsules narrowly obovoid, 4 - 5x
0.7 - 0.9 ¢m, 3 - 4-valved; sceds lalcate-oblong with longitudinal rows of shallow pits.

Fi. & Fr. July - Oct.

Distrib. India: E. Himalayas, rocky alpine hillsides and Rhododendron forests,
3600 - 4500 m. Sikkim.

Nepal and Bhutan,
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15. Meconopsis superba Prain in J. Asial. Soc. Bengal 64 (2): 317, 1896,

Herbs, monocarpic, with stoul elongated taproots; stems up to 1.5 m tall, stout, leafy,
tomentose with appressed golden-brown, 5 - 8 mm long bristly hairs, mixed with short
much-branched hairs. Basal leaves simple, unlobed, obovate, ca 40 x 8.5 em, shallowly
serrate, on ca 5 cm long petioles, densely sericcous; stem leaves sessile, oblanceolate,
elliptic-oblong, semiamplexicaul at base, acute al apey, incised-serrate along margins,
smaller than basal leaves. Flowers borne singly al axils of uppermost leaves, forming
leafy racemes of 6 - 20 Aowers; pedicels stout, clothed with golden-brown hairs, Sepals
broadly ovate-oblong, obtuse, 4 - 6 cm long, tomentose. Petals 4, ovate-orbicular, 3.5- 5
cm across, white. Filaments 12 - 15 mm long; anthers ca 2 mm long. Ovary globose or
ovoid-ellipsoid, tomentose; styles distinct and stout, 3 - 5 mm long; stigmas capitale with
12 - 16 distinct lobes. Capsules ellipsoid, 4 - 5 x 1.5 - 2 cm, borne on very stout elongated
12 - 25 cm long pedicels, dehiscing by 7 - 11 valves; seeds subreniform, papillose.

Fl. & Fr. July - Oct.

Distrib. India: E. Himalayas, among shrubs on alpine slopes, 3900 - 4200 m.
Sikkim.

Bhutan and China (Tibet).

16. Mecanopsis villosa (Hook. £.) G. Taylor, Ace. Meconopsis 28, 1934, Catheartio
villosa Hook. in Curtis, Bot. Mag. 77: 1. 4596. 1851; Hook. [. & Thomson in Fl. Brit. India
1: 119, 1872, Fig. 9.

Herbs, polycarpic, perennial; rootstock stout, short, clothed with rufous bristly
membranous persistent leaf sheaths; stems up to 60 cm long, erect, usually unbranched,
patently bristly with rufous barbellate 3- S mm long bristles. Leaves broadly ovate-cord-
ale or orbicular, cuncate or cordate at base, palmately 3 - S-lobed with palmatilobed
segments, 4 - 12 x 6 - 15 em, appressed hairy, 3 - S-veined; lobes coarsely or bluntly
toothed; basal leaves shorter, petioled or sessile, passing inlo bracts, Flowers solitary,
terminal or axillary, 1 - 7 per stem; pedicels slender, 5 - 12 cm long, hairy. Scpals
ovale-oblong, subacute or obtuse, 1.5 - 2 cm long, appressed bristly, yellow, Petals 4,
obovate, suborbicular, obtuse to rounded at apex, 2.5-3.5x3.5 -4 cm, yellow. Filament:
8- 10 mm long, filiform, yellow; anthers yellow to dark brown, ca 2 mm long, basifixe

cylindric or narrowly oblong, 1.5 - 2 cm, glabrous; stigma sessile, with 4 - 7 radiati,
0€s. Capsules narrowly oblong, cylindric, with 4 - 7 prominent ribs aliernating with
faint ribs, 4 - 8 x 0.5 - 0.7 cm, dehiscing by 4 - 7 valves to more than half way down its
length; sceds subreniform, dark,

Fl. & Fr. May - Sept.
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Fig. 9. Meconopsis villosa (Hook. [) G. Taylor
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Distrib. India: Endemic to Eastern Himalayas, rocky streamsides and forests,
2700 - 4200 m. West Bengal (Darjeeling) and Sikkim.

Nepal and Bhutan.

Naotes. Horticulturally valued as an ornamental woodland garden plant for tem-
perate regions.

Chromosome no.n = 16 (Ratter in Notes R, Bot. Gard. Edinb., 28: 191 - 200. 1967).
5. Papaver L.

Herbs, annual, biennial or perennial, with milky, yellowish or orange-coloured juice;
stems erect, ascending, mastly bristly, rarely glabrous. Leaves mostly on stems, some-
imes in a rosette at base, mostly pinnatifid or pinnatilobed or pinnatipartite, entire or
mostly incised, dentate or serrate; segments variously incised; lower leaves petioled,
upper sessile. Flowers solitary, terminal and axillary on long leafless scapes, ebracteate,
somelimes paniculate, mostly patent or appressed-setose; Nower buds ovate or subglo-
bose. Sepals 2(-3), free, carly caducous, ovate-orbicular, minutely setose. Petals 4 (-6),
in 2 whorls, ohovate-orbicular with little or no claw, mostly red, yellow, orange, lilac or
white. Stamens many; filaments liliform or dilated; anthers small, orbicular to linear,
Ovary mostly ovoid, rarely eylindrical-oblong, glabrous, or setose; ovules many on
parictal placentae; stigmas sessile, 4 - 20, radiating on a lobed disc, Capsules oblong,
globular, obovate or subcylindrical, dehiscing by subapical pores under lobes of per-
sistent disc; seeds very small, kidney-shaped, alveolate-reticulate, brown, black, dark-
grey or white, without appendage.

Temperate Europe, Africa and Asia; about 50 species, 6 in India.

EEY TO THE SPECIES

la.  Stems very short; leaves all redical: Nowers borne on leafless scapes 4. P nudicaiile
b. Stems long or rarely short; leaves both radical ind cauline: Nowers on leafy SEhpes 2
21 Plants Elabrous, glavcous; cauling leaves sessile, amplexicaul, unlobed or shallowly pinnatifid; Nowers
ane or few 6. P, semniferum
b. Plants usually deascly hispid or sl hory; cauling leaves shortly petioled, not amplexicaul, deeply
Pinnatisect; flowers many 3
Stigmaric segments keeled. with decply dissected marginal lobes: dise of capsules hemispherical
A P macrostomuom
Stigmanic segments nod keeled, with shullow marginal lobes; dise of capsules Mat 4
Terminal stgments of leaves narrow, lincar, awned, capsules subglobose, hispid-sctose, with 4 -8
stigmatic rays 2. P hybridum
'T“mﬂ| segments of leaves broader, not awncd; capsules companulate, oblong-ovoid or  clavate-
‘eylindrical, glabrows, with £ - 15 stigmatic rays 5

Fe
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Sa. Terminal segments of leaves almo equal o lateral segments; capsules oblong-ovate or clavate-cylind-

rical; number of rays of stignatic disc 6 - B(-9) 1. P dabium
b. Terminal segments of leaves much longer than the lateral segments; capsules campanulate; number of
n}iufﬂiphillfdhcﬂ-lll_* 15) 5. P. rhoens

1. Papaver dubium L. Sp. PL 1196. 1753; Hook, I. & Thomson in Fl. Brit India 1:
117. 1872,

Herbs, annual, caulescent or subscapose, hispid or bristly, 14 - 40 cm high. Leaves
pinnatisect, sometimes pinnatifid, oblong-ovate, entire or often dentate, obtuse or acute,
2-10x2- 3 cm; upper leaves pinnatifid into linear or oblong-linear or lanceolate 4 - 10
mm broad, entire or dentate with bristly acute segments. Peduncles 5 - 33 cm long,
erect, large, with enlarged summil, hairy; flower buds ovoid, tapering to a more acute
apex, hornless, 8 - 16 x 4 - 8 mm, roughly tubercular, white and silky hairy; flowers 3 -7
cm across, lerminal. Sepals 2, ovate, caducous, glabrous or bristly, Petals ovate, 2.4 -
2.8x3 - 3.6 cm, brick red to red in colour, not overlapping, caducous. Stamens few, as
long as ovary; filaments slender, up to 9 mm long; anthers broad-elliptic, ca 1 mm long.
Rays of stigmatic disc yellow in colour, 6 - 8 in number. Capsules sessile, oblong, ovate,
clavate, cylindrical, 10 - 20 x 3 - 9 mm, glabrous; stigmatic rays 6 - 8 (-9}, seeds reniform,
ca 0.6 mm in diam., purplish black.

Fl. & Fr. April- Aug.

Distrib. India: N.W. Himalayas, 1000 - 3000 m. Jammu & Kashmir, Himachal
Pradesh, Punjab and Uttar Pradesh.

Nepal, Pakistan, Afghanistan and Iran to Evrope,

Notes. A very variable and complex species, and as a result several varieties have
been recognised, which are collectively referred under the single polymorphic specics
F. dubium.

Chromosome no. n = 14 (Koul et al, in Nucleus 15: 117 - 123, 1972); 2n = 28, 42
(Koopmans in New Phytol. 69: 1121 - 1130, 1970).

Bahl & Tyagi (in Curr, Sci, 58; 1384 - 1385, 1989) analyscd the karyolype of this
species.

2. Papaver hybridum L., Sp. PL. 506. 1753; Hook. f. & Thomson in Fl. Brit. India
1: 117. 1872,

Annual, sparingly branched, hispid herbs, 19 - 40 cm high; hairs on branches and
stems appressed and with bulbous bases, caducous with age. Radical leaves long
petioled, 3 - 30 cm long; cauline leaves alternate, subsessile 1o sessile, pinnatifid o
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pinnatisect, 3 - 5.5 cm long; terminal segments linear-lanceolate, awned at apex. Flowers
2.5 - 4 cm across, scarlet with a blackish blotch at base; pedicels 8 - 13 cm long. Sepals
2. caducous, obtuse, sparingly hispid. Petals 4, overlapping and crumpled in bud,
obovate, 1 - 1.3 c¢m long. Stamens numerous; filaments dilated upwards. Capsules
subglobose, 8 - 13 mm long, bristly hispid; stigma convex; stigmatic rays 4 - 8, reaching
the edge of disc.

Fi. & Fr. March - May.

Disirib. India: Maturalised weed in wheat fields and wastelands., Jammu & Kash-
mir (Poonch and Rajouri Districts).

Pakistan, Afghanistan, West Asia, N. Africa and Europe.

3. Papaver macrostomum Boiss,, Fl. Orient. 1: 115, 1867; Singh & Kachroo, For,
FL Srinagar 25, 27. 1976, Fig. 10,

Herbs, annual, erect; stems 20 - 40 cm long, with soft scattered spreading bristles
except peduncles which are appressed-hairy. Basal leaves 1 - 2-pinnatisect or deeply
incised, 5 - 10 cm long; segments linear-lanceolate or oblong-lanceolate, entire or
coarsely dentate, acote, terminating in a bristle, 1 - 4 cm long, hairy on both surfaces or
glabrous above; lower leaves petioled; upper ones usually sessile or subsessile, becoming
smaller upwards. Peduncles 10 - 22 em long, stout, often flexuous, appressed bristly;
flower buds ovoid-oblong, rounded at apex, 10 - 25 x 6 - 11 mm, with spreading hairs;
flowers up to 6 cm in diam, Sepals caducous. Petals broadly obovate-orbicular, 2- 3cm
long, bright red or crimson with or without a basal black blotch, Stamens numerous:
filaments almost black, slender; anthers broadly ellipsoid, 1 - 1.5 mm long; connective
bearing a small orange capitate apical appendage, Capsules oblong-ellipsoid, narrow
al base, broad at apex, 9 - 20 x 4 - 10 mm, glabrous, smooth or faintly ribbed; stigmatic
rays 5 - 10, kecled with disc teeth ascending and recurved at edges; sceds reniform, up
101 mm long, dark brown, reticulate.

FlL & Fr. April - Aug.

Distrib. India: N.W. Himalayas, open fields and grasslands, 1500 - 3000 m. Jammu
& Kashmir and Himachal Pradesh.

Pakistan, Alghanistan, Iran, Turkey and Russia.

Notes. Chromosome no.n = 7 (Koul et al. in Nucleus 15: 117- 123, 1972); 2n = 14
i & Ohno in Bull Nat. Inst. Hyg. Sci. 83: 127 - 133. 1965).

o
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Fig. 10. Papaver macrostomum Boiss.
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4. Papaver nudicaule L., Sp. PL 507, 1753; Hook. [. & Thomson in Fl. Brit. India
1: 117. 1872,

Herbs, perennial, with simple somewhat stiflf setose hairs; rootstock scaly, covered
with somewhat sheathing persisient leal bases; scapes 1 - 5, ereet, 10 - 58 em long,
1-Nowered, covered with 1.5 - 3.5 mm long dense hairs, Leaves all basal in rosette,
pinnatcly 3-lobed, 2- 6 x 1 - 3 cm, somewhat glaucous, bristly or ciliate; lobes usually
pinnatifid; terminal lobe larger than lateral ones, often 3-lobulate; secondary lobes
oblong-acute, up to 11 mm long and 5 mm broad; petioles 2 - 12 em long, widened at
base, ending in a leal-sheath. Flower buds ovoid-orbicular or suborbicular, blunt at
apex, 8- 12x 5 - 9 mm, appressed hairy, dark brown; flowers 1.5 - 3 cm in diam. Sepals
concave, caducous, hispid with stiff brown hairs. Petals 4, obovate, suborbicular, 10 - 18
mm across, yellowish-orange, purple or yellow. Stamens many, linear; flaments as long
as ovary; anthers 1 -2 mm long. Capsules oblong, obovoid 1o subglobose, 8- 15x5 - 10
mm, roughly sctose; stigmatic disc as broad as capsule with 7 - 8 ridges, dehiscing by
7 - 8 pores alternating ridges; seeds reniform, ca (1.5 mm in diam,

FlL & Fr. May - Aug,

Distrib. India: Western Himalayas, between 3000 - 5000 m. Kashmir and Himachal
Pradesh,

Pakistan, Afghanistan, Russia, Mongolia and China (Tibet).

Notes. Very variable in size and colour of flowers, varying from pale yellowish to
yellow, orange and saffron.

Chromosome no. n = 14 (Koul et al, inNucleus 15: 117- 123, 1972); 2n = 42 {Hanelt
n Kulturpflanze 18: 73 - 85, 1970).

§. Papaver rhoeas L., Sp. PL. 507. 1753; Hook. I. & Thomson in Fl. Brit. India 1:
17,1872

Beng.: Laiposht; Guj.: Lala, Latkhaskhas; Hindi: Lalpast, Post, Postekehiva; Mal.:
a-kashakhasa; Sans.: Rakta-posta-vrikshaka; Tam.: Siguppu-postaka, Sigap-
Pu-gashagasha; Tel: Eva-gassa-gassa-la, Eva-postukava; Urdu: Gulcla-kebija, Khas-

Herbs, annual, erect, caulescent, hispid, 30 - 50 cm high; stems simple or sparsely

covered with rigid horizontally spreading 1 - 3 mm long bristles. Basal leaves

Ovate, sinuate, pinnatiscect, 6 - 18 x 3 - U cm; segments linear, acute, dentate, bristly hairy,

or glabrous; terminal segments much larger than lateral segments; basal and lower

Petioled, larger, less dissected; upper cauline leaves sessile, smaller, much dis-

Seeted, with amplexicaul bases. Peduncles erect, dilated at summit, 10 - 25 cm long,
-
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patently hairy, yellowish; flower buds obovoid, blunt at apex, hornless, 15-3x1-2cm,
coarsely tuberculately hairy; llowers solitary, terminal, ca 7.5 cm in diam., bristly hairy.
Sepals 2, bristly hairy. Petals obovale, suborbicular, 3 - 4x 3 - 6 cm, red with black basal
blotch. $tamens numerous; filaments linear, filiform; anthers oblong, ca 1 mm long.
Capsules campanulate, 1 - 2 cm long, glabrous; stigmatic rays 9 - 13 (-15); sceds dark
brown,

Fl. & Fr. April - Sepl.

Distrib. India: Usually under cultivation, sometimes run wild, Himachal Pradesh,
Punjab, Uttar Pradesh and West Bengal,

MNepal, Europe and M. Africa.
Naotes. The latex from the capsules is narcotic and has slight sedative properties.

Chromosome no. n = 7 (Koul et al. in Nucleus 15: 117 - 123, 1972); 20 = 14 (Mitra
in Sci & cult. 30(7): 344 - 345, 1964).

6. Papaver somniferum L., Sp. PL 1: 508. 1753; Hook. {. & Thomson in FL. Brit.
India 1: 117, 1872,

Beng.: Posto; Hindi: Afim, Afsum, Khas-khas, Postehij; Guj.: Aphing, Khus-khus,
Posta; Mal.: Aveen, Affum, Khasha-khasha; Mar: Aphu, Khus-khus, Posta; Punj.
Afim, Doda, Khas-khas, Khishshash; Sans.: Ahifen, Chosa, Khasa, Khakasa, Ullasata;
Tam.: Abini, Gasha-gasha, Kasa-kasa, Postaka; Tel: Abhini, Gasagasala, Gasali,
Khasakasa; Urdu: Khash-khasu-faid.

Herbs, annual, robust, erect, glaucous, glabrous or nearly so, 0.5 - 1 m high, little
branched. Basal lcaves ovate-oblong, shallowly pinnatifid, rounded or cordate at base,
acute at apex, 15 - 25 x 8 - 15 cm; lobes triangular, coarsely dentate, glaucous green;
petioles short, 1 - 2 cm long; upper cauline leaves smaller, more shallowly lobed or
unlobed, sessile, cordate-amplexicaul at base. Flower buds ovoid-oblong, obtuse, 1.5 -
3x1-2cm; pedicels 3 - 20 cm long, lealless; flowers 2 - 10 cm across. Scpals glabrous,
carly caducous. Petals obovate, orbicular, wavy-margined, 3 - 9 cm across, while, or pale
purple, somctimes with a dark basal blotch. Stamens as long as ovary; filaments
yellowish, 5 - 10 mm long; anthers oblong, 1 - 1.5 mm long. Ovary globose, with 5 -
12-lobed apical disc bearing sessile stigmas. Capsules globose, subglobose or ovoid,
rounded at base, flat-topped, 2- 7x 5 - 6 cm, glabrous; stigmatic disc enlarged, scarious,
with 7 - 18 rays; seeds globose, ca 3 mm in diam., while or grey-brown or grey black.

Fl. & Fr. April - Aug.



PAPAVERACEAE . 3

ib. India: Widely cultivated in several parts of north India, up to 3000 m in
pmﬂ:ly:knnalmlu:d. Punjab, Haryana, Uttar Pradesh, Bihar, West
kim, Assam, Manipur, Maharashtra, Karnataka, Tamil Nadu and Kerala.
~ Nepal, Bhutan, Pakistan to Europe and Central Asia.

Notes. The latex from fruits yields the narcotic alkaloids (Morphine, Narcotine,
rine, Codeine and Thebaine) widely used in medicine.

um is used in diarrhoca, diabetes and rheumatism and also as an antidote to

mmﬁilﬁum&aﬂﬁm@dufmm:o produce an oil, which is
mﬂﬁlmmrﬂﬂllm:mdmfm

m{hmm 99: 629, 1973), reports this from Srinagar in Kashmir,

‘Chromosome no.n = 11 (Koul et al. in Nucleus 15: 117 - 123.1972); 2n = = 22 (Mary
& Malik in Chromosome Inf, Serv. 15: 27 - 29, 1973).

-
-




FUMARIACEAE

(J. L. Ellis and N. P, Balakrishnan)

Herbs, annual or perennial, ercet or ascending, decumbent, or straggling, some-
times scandent, glabrous, often glaucous, containing watery sap; roots often tuberous,
Leaves wsually altcrnate, radical or upper ones sometimes opposite or subopposile,
exstipulate; radical leaves in roseties, rarcly simple or pinnate, 1 - 3 pinnatisect or 1-3
ternatisect; cauling leaves much divided or dissected. Flowers bisexual, zygomorphic,
hypogynous, generally pedicellate and bracteate, usually in terminal leaf-opposed
racemes or spikes or in dichasial cymes (Hypecoum) or corymbs (Dicentra). Sepals 2,
free, small, scarious, scale-like, caducous. Petals 4, crect, imbricate, biscriate, coherent
in dimorphic pairs; outer pair larger, convex or apically cucullate, one or both saccate
or spurred at base, olten crested outside; inner pair smaller, narrower, crested outside,
sometimes apically connate and hooded over stigma; petal-spur enclosing a nectarife-
rous gland. Stamens 4, free and opposile to petal or 6, diadelphous, connate in 2 bundles
(phalanges) opposite to outer petals with filaments connate almost from base to top;
anthers small, linear, bilocular or dimorphic with central anther of cach bundle 2-loculed
and two lateral ones 1-loculed, covering stigma. Ovary superior, 1-loculed with 2 carpels;
ovules 1 - many on 2 parictal placentae, bitegmic, crassinucellar, anatropous or campy-
lotropous; style 1, slender; stigmas 2, apical, capitate or flattened with 2, 4 or 8 stigmatic
surfaces. Fruits usually capsular, 2-valved, often with transverse septa (replum), ellip-
soid or lincar, valvately dehiscing or breaking into 1-seeded indchiscent segments or a
1-seeded indchiscent nutlet. Seeds 1 - many, sometimes with arillate raphe, attached to
style, reniform, orbicular, black or grey, shiny; embryo small, linear, straight or curved;
cotyledons twice as wide as radicle; endosperm copious.

Temperate, alpine and warm regions of northern hemisphere and highlands of 5.
Alrica and Asia; ca 16 genera and 450 species, 4 genera and 63 species in India.

Literature. JAFRIL 5. M. H. (1974) Fumarisceas. In; Nasir, E & S0 Al (ed.) 17 W, Pakistun
Tk 1-43 RYDBERG, M. (1960) A morphological study of the Fumanaceae and the taxonomic
significance of the characters examined, Act. 1o, Borg 19 121 - 248, 11, 1 - 12, WENDELRO, P, (1974)
Fumarnacese. In: KLH. Rechinger (ed.) Flora Tramica 110c 1 - 32, 1.1 - 22

Notes. Hypecoum is included in Fumariaceae following the delimitation of the
families as adopted by Cronguist (1981).
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KEY TO THE GENERA

ja. Petals not spurred or gibbous, stamens 4, free; frult breaking into 1-seeded indchiscent segmenis

4. lypecoum
p. Peals one ar both outer anes gibbous or spurred at base; stamens i, united in b bundles of 3 each;
fruit & dehiscent capsule not breaking into L.seeded scgmenis or a I-seeded indehiscent nutlet 2
22 Herbs climbing extensively; leaves often tendrillar; outer petals bath gibhous at base 2. Dicenira
b, Herbs bushy, diffuse, scramhbling, erect or prostrate; leaves never tendniiar, one of outer pair of
jpetals spurred at hasc 3
4a.  Herbs bushy or scrambling, usually a weedy annual; leaves 2 - 4 pinnatisect; fruits 1-sceded nutlets
3. Fumaria
b. Herbs erect or diffuse, mostly perennials, rarcly weeds; leaves usually 2 - 3 (-4) ternate; Truits few (o
many-seeded capsules 1. Corydalis

1. Corydalis DC., nom. cons.

Herbs, usually perennial, erect, decumbent or diffuse, glabrous, glaucous or subgla-
brous; rootstock rhizomatous, tuberous or bulbous. Leaves often with a radical whorl
and mostly with many cauline leaves, alternate or olten cauline ones opposite, 1 -3
pinnatisect or (1-) 2 - 3 (-4) ternatisect; basal and lower cauline leaves usually petiolate
and sheathing at base. Inflorescence terminal, simple or branched racemes or some-
times condensed subumbellate, often elongating and becoming lax in fruit, Flowers
bracteate, pedicellate, zygomorphic with upper petal usually spurred, mostly vellow or
purplish, rarely pink, blue or bluish violet, or very rarcly white. Sepals 2, small, scarious
or white-membranous, caducous. Petals 4; outer pair dissimilar, with upper (posterior)
one spurred or gibbous at basc or below and lower (anterior) one flat or concave at base,
smaller and more or less equalling lamina of upper petal, both often winged at back
and expanded at margins; inner pair clawed, often cohering, narrower than and about
as long as lower petal. Stamens 6 in 2 bundles of 3 cach; upper bundle with a basal
tail-like nectariferous gland projecting into and adnate to petal spur; anthers dimor-
phous with midanthers of cach bundle dithccous and lateral ones monothecous. Ovary
loculed, usually many-ovuled; style filiform with 2, often dilated stigmas, becoming
curved attip. Capsules ovoid, oblong, elliptic or lincar, dehiscing when ripe by somewhat

anous tumid or inflated valves, falling apart and leaving seed-bearing placentac
altached Lo style; seeds suborbicular or reniform, sometimes arillate, usually shiny black.

Northern temperate regions, mostly Eurasian; about 300 species, 53 species in India.
Literature. nruckner, {1985) Zur Samenmaorphologie in Corydalis Vent (Fumariacese DC).
e e, 13:53-67. LIDEN, M, (1989) Corydulis (Papaveracese: Fumarioideae) in Nepal. Bull. Brit,
IX. Hist) Botany 18: 479 - 536, (1. 1 - 26. LONG, D.G. (1984) Notes refating 1o the Mora of Bhutan
Notes R. Bot. Gard. Edinb, 42: 87 - 106, LUDLOW, F. & W.T. STERN (1975) New Himalayan and

: Species of Corydalis, Bull. Brit, Mus. (Nat. Hist) Botany 5: 47 - 69, I 1 - 14, 1.1 - 15.

-
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Notes. A very complex genus showing a high degree of variability. Species delimi-

tation has always caused considerable hurdles for taxonomists, Only a comprehensive
worldwide revision with sufficicn licld observations in the entire range of the genus can
produce a satisfactory account.

Corydalis DC. in Lam. & DC.,, Fl. France cd. 3, 4: 637. 1805 has been conserved

against Mcdikus 1789 and Ventenant (1803).

10a.

1la.

KEY TOTTIE SPECIES

Flowers with blue, pink of purple as main colour 2
. Flowers with yeliow or rarcly orange or white as main colour 11

Spur shorter than limb of upper petal 3
. Spur equal to or longer than limb of upper petal 5
. Plants 50 - 130 ern high, stiff, erect; espsules linear, 20 - 30 mm long: racemes 8 - 20-Nlowered, overiap-

ping ledves 15, C. MNuceida
. Prants less than 30 cm hogh, slender, Mexuous; capsules obovisid, 6 - 10 mm long rmcemes 2 - 10-

Nowered, not overiopping leaves 4
. Plants with grevish-perple hue; uliimate lobes of leaves obovaie, obiuse; lowers spongy; spur

1.5 -3x2-35 mm, broader than long MO latiflora
. Plants without greyish-purple hue; ultimate fobes of leaves narrow, acute; flowers not spangy; spur

4.5-Bx2-3mm, longer than broad A8, C. nana
. Cauline leaves 2 -4 or more fi

. Cauline leaves salitary or rarely 2 or absem

9
Flowers 22 - 28 mm long: sepals minste, fess than 05 mm long 7
B

. Flowers 15 - 20 mm long: scpals larger, 1 -2 mm long

Plants decombent, branched; roots fibrous; leaves biternate with crenately lobed segments; bracts 6 -
10 mm long. lower ones tooihed; pedicels 3 - & mm lang: upper petal distinctly crested; eapsules
finear, up to 35 mm long 35, C leplocarpa

. Planis erect, scarcely branched; roots tuberous; leaves fnlemiaie with entire segments; bracis 3 - 6 mm

lomg, entire; pedicels 1 -3 mm long; upper peial narrowly cresied at apex; capsules ellipsoid, up o 15

mm bong 16. C. dorjil
Radical leaves absent; cauline leaves 2, usually opposite; pedicels ca 10 mm fong: petals pink with pur-
plish face 15, C. diphylla
. Radical leaves present; cauking leaves 2 - 4, allernate, scattered; pedicels 3 - 5 mm long: petals blue
violet or while 2. L. alpesiris
Radical leaves absent: hracts entire 5L C trifoliala
. Radical leaves present: bracts divided 10

Roots fibrous; cauline leaf on 5 - 10 mm long petioles: lip of lower petal boat-shaped 39. C. oligantha

. Roots tubcrous: cavline leaf sessile: lip of lower petal broad. simost fat 5. . cashmeriana

Cauline leaves 1 - 3, verticillate a1 apex of stem below inflorescence. simple, reniform or
suborbicular, somewhat shorly dissected or dentate, Meshy L2, C. ernssifolla

. Cauline leaves not so, not Neshy 12
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12a. Bracts all entire 13
b, Bracts al least some, digsected, dentate, laciniate, lobed or leafy 22
13a, Stems simple, unbranched 14
b. Stems usually branched 16
14a. Tubcrous sliorajie FoOts present; cauline lcaves alternate, simple 31, C, juncea
b. Tuberous siorage roots absent; cauline leaves opposite or subopposite, lobed or pinnate 15
15a. Cauline leaves 4, in 2 subopposite pairs; bracts 3 - 10 mm broad; flowers yellow without purplish tips
L. C. clarkel
b. Cauline lcaves 0 - 2, opposite or subopposite; bracts 2 - 5 mm broad; flowers pale yellow with purplish
tips 14. C. erithimifolia
16a. Plants robust, stout, 50 - 130 cm high 17
b. Planis slender, up 1o 50 cm high 20
17a. Capsules strongly undulate-tortuous 400, €. ophiscarpa
b. Capsules not undulate-tortuous 8
18a. Leaves simple pinnate with flabellate-reniform pinnae; spur saccate or gibbous; capsules pendulous,
linear 24, C. Mabellats
b. Leaves pinnate, bipinnate or tripinnate; pinnae not Mabellate or reniform; spur long slender; capsules
erect, obovoid or narrowly oblanceolate 19
19s. Flowers pale or golden yellow with brownish veins; corolla including spur 16 - 20 mm long; spur & -9
mm long: capsules ellipsoid-obovoid, ca B mm long, 2 - S-seeded 8. . chacrophylla
b. Flowers orange-brown; corolla including spur 20 - 25 mm long, spur 14 - 15 mm long capsules narrow-
Iy oblanceoiale, ¥ - 13 mm long, & - 10-seeded 3. C. baorii
20a. Pedicels 5 - 20 mm long; bracts shoner than pedicels; racemes 3 - B-flowered 33, C. lathyroides
b. Pedicels up to 5 mm long bracts exceeding pedicels; mcemes more than 10-flowe red 21

2la. Leaves simply pinnate; pinnae fan-shaped, ovale io suborbicular capsules sometimes dimorphic
L. C, adiantifolis
b. Leaves 2 - 3 pinnatisect; pinnac clongated, much dissecied with ovaic 1o sublincar segments; capsules

never dimorphic 49, C. stricia
22a. Cauline leaves abscnt, or if present 1 or 2 and highly reduced n
b. Cauline leaves present, well-developed -

23a. Racemes 10 - 15-flowered, 10 - 14 em long, visible sbose and exceeding radical leaves
43, C. preudoeriihmifolis

b. Racemes 3 - 10-Nlowered, & - 10 em long, hiardly exceeding radical leaves S0, C. tibelica
24a. Plants 60 - 130 cm high; upper petal without crest on back 26, . geraniifolia
b. mu than 60 cm high; upper petal usually crested on back, rarely minutely o L
Ba. hﬂlﬂlﬂ nodes; leaves 3 - 4 times ternate; ultimate lobes less than 1 mm broad 45, C. sha! =ae
b. Stems not zig-zag at nodes; leaves 2- 3 times pinnate; ultimate lobes more than | mm broad 26
26a. Cauline leaves usually 2, opposite, rarcly | or 3, opposite or subopposite 27
h'mhﬂlﬁﬂh’mm.ﬂummt 20
. '“ﬂll.nlhim-fmnin; less than 8 cm high; racemes 3 - 10-Nowered 29, C, hendersonil
B M“m-hmiu; mare than 10 cm high; racemes 10 - 40-Nowered 28

M wedge.shaped or oblong, pectinale-incised, 8 - 20 mm wide: flowers 20 - 25 mm long; spur coni-
'f'f"”;!m of slightly curved downwards 28, C. gavaniana
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. Bracis not wedge-shaped, lincar-lanceolate, entire or lower ones dissected, 2 -5 mm wide; Nowers 12 -

18 mm long spur cylindrical, slightly hooked at apex 21. C. falconeri

. Leaves primarily ternately divided and subdivided into equal or unequal pinnately ar ternately

subdivided leaflets 30

. Leaves primarily pinnately divided and subdivided into equal or unequal pinnately subdivided

leaflets 41

. Erect robust little-branched herbs, up to 60 cm high; roots numerous, denscly fascicled 3L C. luelin
. Diffuse or suberect weak much-branched herbs, mostly less than 50 cm high; rootsiock a simple

rhizome, not consisting of fasoicled roots 31
. Rooistock almost absent or very short, with a taproot and branched roots; capsules subtorulose
47. C, stewartli
. Rootsiock present, long. slender or thickened, fusiform, often branched and covered with shesthing
withered leal-bases; capsules not torulose 32
. Terminal leaflet usually larger than lateral ones; racemes rounded, densely Nowered 33
. Terminal leaflets similar to lateral ones; racemes elongated, laxky Mowered £
Leaf segments ohovate, mucronate; racemes 10 - 20-Mowered; bracts equal (o pedicels; crests of outer
petals not projecting beyond lips 13, C. crispa
. Leafl segments lingar-lanceolate, scule; racemes 6 - 12 -flowered; upper bracts longer than pedicels;
crests of outer petals projecting beyond lips 17. C. drepanantha
. Lower petal not spurred, nor gibbous ar pouched ot base kL]
. Lower petal with & short broad spur or basal pouch or gibbous at base 38

Tuberous storage roots present on short rhizome; stem lealless towards underground portion; basal
rosette of withered leaf sheaths and scales absent; cauline leaves 1 - % capsules obovoid-oblong. 5 -8
mm long, 2 - 3 mm thick 41 C, polvgalina

. Tuberous storage roots absent; stem originating from a basal roselte of withered leal-sheath bases

and scales; cauline leaves wsually more than 3; capsules linear, & - 15 mm long, ca 1 mm thick 36

. Racemes 1.5 - 3 cm long: Nowers ca 1 cm or less long; sepals less than 1 mm across; nectariferous gland

coherent eatirely to spur wall, not upcurved at apex 6. C. casimirinna

. Racemes 3 - 7 cm long: Mowers ca 1.5 cm or more long; sepals ca 2 mm acmss; nectariferous gland

coherent partially to wall, upcurved at apex a7

. Pedicels much longer than bracts; upper pefal acute; spur as long as limb 22 C. filicinm
. Pedicels as long as or shorter than bracts: upper petal with a broad blunt crest; spur shorter than limh

7. C. cavel
Densely tufted cushion-forming herbs, 2 - 5 em high; radical leaves ca 1 om long; bracts large, exceed-
ing Mowers; capsules 2-sceded 37, C. mucronifera

. Erect or difTuse herbs, not cushion-forming: radical leaves, il present, longer: bracts not exceeding

Mowers, usually smaller than pedicels; capsules § - 18 -seeded »
Crest of upper petal extending only wp to tip of spur; lower petal with & short spur at base; nectarife-
rous gland two-thind to three-fourth the length of spur %, C. changuensis
Crest of upper petal eaending only up to hall the length of spur; lower petal with a shon pouch at
bage; nectarifcrous gland up 1o halfl the length of spur a0
Plants bluish green; sepals large, decply fimbriate, 2 - 3x 1.5 -2 mm; spar® - 10 mm long; nectarife-
mous gland more than 2.5 mm long, partly without a median constriction 13, C. Niliformis
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p. Plants not bluish green: sepals smali, minulcly divided or entire, ca 1 mm across; spur S - 6 mm long
pectariferous gland less than 1 mm Jong, not fuged with spur; lower petal with a medun constrction

44, C, pseudalongipes

41a, Pedicels much longer than or almost double the length of bracts 2% C Nilicion
b. Pedicels almost equal to or shorter than bracls 41
42, Spur ol upper petal shorter or much shorter than limb 43
b. Spur of upper petal equal to or longer than limb 45

43a, Stems ascending, branched: racemes liux; pedicels 2 - B mm long: seeds minutely papillate
A8, C. sirschievi

b, Stems erect, not or slightly branched: pedicels 10 - 15 mm long: racemes dense: seeds smooth 4
44a. Robust herbs; basal leaf remnants with persistent fibres; racemes 12 - 35-lowered; upper petal 12-13
mm long; spur 1.5 -5 mm long 36, C. melifalin
b, Weak herbs; basal leafl remnants membranous; racemes 5 - 15-fowered: upper petal 15 - 19 mm long
lpﬂﬁ-ﬂmlﬂﬂl 4. (. sikkimensis
45a, Leaves rather thick, crisped; ultimate segments of leaves lingar, less than 1 mm wide; pedicels 10 - 13
mm long; seeds minutely papillate 18, O dubsiia
b. Leaves thin, not crisped; ultimate segmeniz of leaves oblanceolate wo lanceolste, more than 1 mm
wide; pedicels 2 - 12 mm long 46
46a, Leaves 1-pinnate; leaflets lobed, pinnatisect or ternatiscct 47
b. Leaves mainty 2 - 3 pinnate; leaflets lobed, pinnatisect or tematiscet 449
4Ta. Leaves laciniate; ultimate segments white mucronate at apex; Mowers ca § mm long: upper petal Gintly
crested; capsules up 1o 5 mm long 4. C. biweri
b, Leaflets deeply lobed; ultimate segments obluse or acute, nof while mucronate; flowers more than 14
mm long: upper petal distinctly crested: capsules & - 16 mm long 45
48a. Rootstock with # rosetie of scales and withered sheathing leafl hases af apex ultimaie segmenis of lea-
fets obtuse; Mowers: 20 - 22 mm bong; capsules chovoid, 13 - 16 mm long 2, O elegans
b. Roolstock without such scales: ultimate scgmentsof leaflets acule; Nowers 14 < 16 mm long; capsules
oblong, 8 - 10 mm long an, C, hookeri
49. Plants wufted, up to 14 cm high; stems absent or very much shortened, unbranched 14, . duibided
b. Plants diffuse, 15 - 60 cm high: stems present, elongated, vsually branched A

S0a. Rootstock spindle-shaped; plants glaucous, often glandular pilosc: hranches few, confined to region of
inflorescence only; leaf segments ohovate, oblong, suborbicular, obtuse at apex 27, C. gortschinkovii
b. Rootstock slender or thickened, not spinille-shaped; plants subglaucous or green; branches several,
scattered; leal segmenis linear-chlong, linear-ovaie, acule or mucronate af apex 51
Sla. Petiole-bases broadly winged and sheathing at base: inflorescence stmple racomes: wnbranched 53
b P sometimes very narrowly wingéd not sheathing at hase; inflorescence thyrsoid, often
branched below 53
32a. Rootstock almost absent; stems angular; pedicels 2 - § mm long; Nowers yellow with purplish tips on
““m crest of upper petal entire; secds opague, mucronulate or punctulste 11 ©, cornula
present; siems not angular, pedicels 4 -10 mm long; Mowers yellow with brownish veins,
0 Ok purple-tipped; crest of upper petal dentate or denticulate; sceds shiny, smooth 53, €, vaginans
h 30 - 4B-flowered, 5 - 12cm long; Nowers with purple tips; spur robust, broad, straight
“apsules ellipsoid, 5 - 7 mm long, ca 4 mm broad, 3 - 4-sceded 5L C. ihyrsiflors

h.
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b. Racemes 15 - 20-Aowered, 3 - 6 em long: Nowers without purple tips; spur slender, down-curved;
capsules oblong, B - 100 mm long, 2.5 - 3 mm broad, 6 - B-sceded 4l. . pukistanica

1. Corydalis adiantifolia Hook. f. & Thomson, Fl. Ind. 271, 1855; Hook. [, F1. Brit.
India 1: 127. 1872.

Herbs, perennial, stout, 20 - 30 (-40) cm high, glabrous, glaucous, sparsely branched
above or simple, erect, rigid; rootstock thick, woody, often shortly branched above,
densely covered with withered leafl bascs. Radical leaves pinnate with (2-) 3 - 6 distant
pairs of lateral and one terminal pinnac, somewhat fleshy; pinnae often kidney-shaped,
broader than long, 1- 2 emin diam., often 3 - 5-lobulate along margins; terminal segments
often with 2 lateral segments at base; petioles hardly sheathing at base. Racemes simple,
terminal, 5 - 10 cm long, somewhat dense, becoming lax in fruits; bracts much exceeding
the flower buds; lower ones about as long as pedicels; upper ones longer, linear-subu-
late, sctaccous, 4 - 5 (-6) mm long, ca 1 mm wide; pedicels 2 - 4 mm long, deflexed in
fruit; flowers yellow, tipped brown, 12 - 18 mm long. Sepals lanceolate, denticulate
below, 3 - 4 mm long, ca 1 mm broad, membranous. Upper petal hooded near apex,
acute, minuiely mucronate, slightly membranaceous, subentire; spur saccaie or gibbous
and down-curved at base; lower petal similar to upper petal. Capsules usually linear or
rarcly dimorphic with linear or broad-clliptic fruits, present on same plant on different
branches, 15 - 22 mm long, 2 - 3 or 6 - 7 mm broad; style straight; seeds & - 10, biscriate,
ca 2 mm in diam., shiny black.

KEY TO THE VARIETIES

la. Capsules always linear, 15 - 22 mm long, 2 - 3 mm broad L1 var, adiant folia
b. Capsules heteromorphic,linear, 15 - 22 mm long and 2 - 3 mm broad on some branches and elliptic, 15 -
20 mm long and & - 7 mm broad on some other branches 1.2 var. helerocarpa

1.1. var. adiantifolia
Fi. & Fr. June - Aug,

Distrib. India: Alpine and temperate regions in Western Himalayas, 3000 - 5000 m.
Jammu & Kashmir,

China (Tibet).
1.2, var. beterocarpa Jalri in FI. W, Pakistan 73: 36, [. 10 A-B. 1974,

Fi. & Fr. June - Aug,
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Distrib. India: Temperate and subalpine regions of Himalayas, 3000 - 3100 m.
Jammu & Kashmir,

Pakistan.

2. Corydalis alpestris C. Meyer, Verz, Pfl. Cauc. 176. 1831; Prain in ], Asiat. Soc.
Bengal 11, 65(2): 21. 18%6.

Herbs, perennial, 5 - 16 cm high, glabrous, glaucous; stems simple; rootstock a short
conical scaly tuber, dividing below with 2 - 3 short lanceolate scales between tuber and
last basal leaf: underground part of stem branched. Leaves radical and cauling; radical
Jeaves 1 - 2 only at base of stem almost below ground, ternate, suborbicular, similar but
smaller than cauline leaves, 1.5 - 5 ¢m across; petioles 5 - 15 cm long; cauline leaves 2-
4, scattered and alternate, ternate with sessile deeply 3-partite pinnae; pinnae ca 2 cm
across; leaflets orbicular or obovate, 3 - 5-lobed; lobules oblong, minute, mucronate,
entire or 2 - 3 dentate, 7 - 12 x 2 - 3 mm; petioles 5 - 8 cm long, sheathing at base,
Inflorescence terminal, 4 - 8-flowered, congested, bracteate, umbellate, borne at same
level as leaves; bracts obovate or ovate, acute, enlire, 5- 10x 3 - 6 mm, equal to pedicels.
Flowers 15 - 18 mm long, bluish violet, rarcly white. Sepals 1 (-2) mm long, squarish or
oblong with short toothed margins; petals 15 - 20 mm long; spur shortly acuminate, 10 -
13 x 3 - 4 mm; upper lip hooded, erect. Capsules ellipsoid or narrowly obovoid, 10 - 15
mm long; ca 5 mm thick; style 3 - 4 mm long with dilated curved stigma; seeds ca 1.5 mm
in diam.

Fl. & Fr. June - Aug.

Distrib. India: Alpine and temperate meadaws, 3500 - 4200 m. Jammu & Kashmir. -
China (Tibet), Bhutan, Nepal, Pakistan, Central Asia, Caucasus and Turkey.

3. Corydalis borii C, Fischer in Bull. Misc. Inf. Kew 1940: 31, 1940,

Herbs, glabrous. Radical leaves not scen. Cauline leaves several, sessile or nearly
50, ovate in outling 4 - 14 x 2 - 10 cm, pale beneath, pinnatisect; lobes 3 - 4 on each side,
maore or less decurrent on midrib, elliptic; terminal lobe lanceolate, lobulate; lobules
uncqually 2 - 4 toothed with acute or rounded tecth; uppermost cauline leaves small,
Stipule-like. Racemes terminal or terminal and lateral, few-flowered, rarcly many-
flowered, 4- 6 cm long in flower, up to 17 cm long in fruit; lateral usually shorter; bracts
» broad and cmbracing the pedicel at base, acute at apex, 4 - 5 mm long;
pedicels 2.5 - 3 mm long, clongating in fruil. Sepals suborbicular or broader than long,
0.95- 1 mm long, 1 - 1.5 mm wide, erose-denticulate along margins, delicate. Corolla
I_E:"Eﬂﬂfbrnwnish orange, 2 - 2.5 cm long; outer petal oblanceolate, obtuse, more or

14.15 -shaped, 9 - 10 mm long; upper petal cucullate, 8 - 9 mm long, with nearly straight
‘ mm long spur; inner petals oblong, obtuse, 5 - 5.5 x 2.5 mm, cohering by their
|



42 FLORA OF INDIA [vOL. 2

apices and joined at base to sides of upper petals, winged on back along mid-nerve and
with a thick broadly conical wing or fold along lower 2/3 of the lateral nerves. Ovary
narrowly fusiform, 4 - 5 mm long; ovules 8 - 10. Capsules narrowly oblanceolate, 9 - 13
mm long, 8 - 10-sceded.

Fl. & Fr. May - Dec,

Distrib. India: Evergreen forests, 1500 - 2500 m, Nagaland.
Endemic.

4, Corydalis boweri Hemsley in J. Linn. Soc, 30: 108, 1894,

Herbs, diffuse, up to 10 em high; branches rather woody, covered at base with scales
and petiole bascs; scales ca 15 x 3 mm, scarious near margins; rootstock rather woody.
Leaves up to 8 cm long, pinnately branched with laciniate leaflets; ultimate segments
elliptic-oblong, cuneate at base, abruptly white mucronate, ca 1 mm long, coriaceous;
petioles up to 3 cm long, winged, glabrous. Racemes simple, ca 1.8 cm long; bracts ca
16 mm long, obcuncale, laciniate towards apex with linear ciliate segments; pedicels ca
12 mm long, prominently bent and looped at top; Mowers golden yellow, ca 8 mm long.
Sepals laciniate, ca 1.5 mm long, persistent. Petals ca 1 cm long; upper petal faintly
crested; spur linear, ca 5 mm long, equal to limb, Ovary glabrous with expanded faintly
angled stigma. Capsules ellipsoid, ca 5 mm long; seeds about 2, ovoid-orbicular, ca 2
mm across, finely puncticulate, shiny black.

FI. & Fr. July - Aug.
Distrib. India: Uttar Pradesh (Kumaon).
Endemic.

5. Corydalis cashmeriana Royle, Illus. Bot. Himal. 69 (1834), 1. 16, [. 1. 1833; Hook.
., Fl. Brit. India 1: 128. 1872. C. cashmeriana var. ecristata Prain in 1. Asiat. Soc. Bengal
11, 65(2): 22. 1896. C. ecristata (Prain) D. Long in Notes R. Bot. Gard. Edinb. 42: 91,
1934, C. ecriviata var, fongicalcaraia D, Long, |, ¢. 93,

Herbs, perennial, crect, 5- 20 (-30) cm high; stems one Lo many, simple, anising from
axils of fleshy scales forming small bulbils at top of vertical rhizome; rootstock tuberous,
rather woody, branched below. Radical leaves few, 2 - 3 cm long, stalked, obcuncate,
palmately 3 (-5)-parted or 3 (-5) pinnate, 10 - 15 cm long, glaucous; petioles up to 17 ¢cm
inqg. filiform, shcathing at base; pinnac obovate, deeply ternate; petiolules 1 - 2 cm long;
ultimate leaflets linear or lincar-oblanceolate or obovate, 1 - 2.5 cm long, (0.7-) 1- 1.7
(-2.5) mm broad; nerves parallel, prominent, Cauline leaves sometimes absent or 1 - 2,
il 2 then subopposite or alternate, placed at middle of the stem, sessile or subsessile,
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elliptic to oblong-lanceolate, more deeply lobed or pinnatisect; lobules lincar or oblan-
ceolate, acute and minutely mucronate at apex, ca 1 mm broad. Flowers deeply sky blue
with darker tips, turning pale when dry, 1.5 - 2.2 em long with spur, in terminal simple
or subumbellate 2 - 3 em long (1 - 3) 5 - 8 (-9)-flowered racemes; pedicels 1- 2.5 cm
long; bracts [oliaceous, laciniately 2 - 7-lobed, as long as pedicels or up 1o 1 mm across.
Upper petal concave, broad, clawed at base, acute or minutely acuminate al apex, 11 -
22 mm long including spur, prominently or narrowly winged, glabrous; spur slightly
curved downwards, strongly deflexed at tip, 4 - 16 mm long, 2.5 - 3 mm broad; lower

7-14x 4 -6 mm, with rhombic-ovate acute or obluse-truncate limb, distinctly
keeled, shortly crested beyond the upper lip by 1- 4 mm. Ovary glabrous; style 2- 4 mm
long, with curved dilated flattencd bilobed stigma. Capsules lincar-oblong, 11 - 18 mm
Jong, 2.5 - 3mm thick, pendent, on up to 1.5 cm long erect spreading clongated pedicels;
seeds 8 - 20, biscriate, ca 1.5 mm in diam.

Fl. & Fr. April - Sept.

Distrib. India: Temperate and subalpine Himalayas, on grassy slopes and Rho-
dodendron forests, 2800 - 5500 m. Jammu & Kashmir, Himachal Pradesh, Uttar
Pradesh, Sikkim and Arunachal Pradesh.

Nepal, Bhutan and China (E. Tibet).

Notes. Ellis (in Bull. Bot. Surv. India 27; 261 - 263. 1985) discusses the status of C.
ecristata  and var. longicalcarata and concludes that they all fall within the range of
variation exhibited by C. cashmeriana and hence merges with it.

6. Corydalis casimiriana Duthic & Prain inJ. Asiat, Soc. Bengal 11, 65(2): 27, 1896,
C. sibirica auct. non (L. [.) Persoon; Hook. I, F1. Brit, India 1:125. 1872, p.p. C. prainiana
Kanodia & Mukerjee in Rec, Bot. Surv. India 20(2): 32, 1973,

Herbs, erect, decumbent or prostrate, 15 - 45 cm high; branches many, diffuse,
grooved, glabrous; rootstock rather slender, Leaves numerous, mostly cauline, alter-
nate, broadly ovate, deeply and equally biternatisect, 1 - 7x 1 - 5 em; ullimate segments

te or obovate or oblanceolate, 1.5 - 3 mm broad; nerves rather prominent

ath; petioles channelled above, slightly sheathing at base, 3 - 6 cm long, Racemes
terminal, laxly 4 - 11-flowered, 1.5 - 3 cm long, elongating up to 6 cm in fruits; pedicels
5'!“!1!!1 long; bracts 2 - 4 mm long, lower ones ternately lobed, middle and upper ones
m‘ﬂlmrn yellow, sometimes tinged with purple, ca 1 cm or less long. Sepals
, dentate or faintly crose along margins, 0.5 - 1 cm across. Corolla 8 - 10

mm long, slender, narrowly winged; upper petals acute or shortly acuminate at apex,
10-12 mm long; spur equal to or longer than inner petals, 5 - 7 mm long, 1- 1.5 mm
at base, often curved upwards, obtuse; nectariferous gland 2 - 3 mm long, fused
onc-third to one-half of its length; upper lip with low entire crest not decurrent
3 lower lip equal to upper lip; lower petal 5 - 6 mm long, nol saccate al base,
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constricted at middle; inner petals usually tipped with blackish purple. Style 1.5- 2 mm
long, expanded; stigma with 4 stalked papillac. Capsules lincar, 8- 15x1(-2) mm; seeds
6 - 13, uniseriate, ca 1 mm across, shiny.

Fi. & Fr. July - Sept.

Distrib. India: Open grassy slopes and streamsides in  temperate and alpine
Himalayas, 2200 - 4700 m. Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, Sikkim
and Meghalaya.

Nepal and Bhutan,
7. Corydalis cavei D, Long in Notes R. Bot. Gard. Edinb. 42(1): 104, f. 5F. 1984,

Herbs, perennial, 15-30 cm high; stems diffuse, slender, weak, much-branched from
base; rootstock narrow, slender. Leaves numerous, mostly cauline, aliernate, broadly
ovate, 2 - 3x 1.5 - 2 cm, bipinnate or biternate with deeply divided segments, glavcous
beneath; ultimate segments broadly obovate, obtuse, 1.5 - 3 mm broad; petioles of lower
leaves 3 - 9 cm long, upper shorter, 1- 1.5 em long; petiolules 6 - 13 mm long. Racemes
8 - 16-Mlowered, rarely with a basal branch, 4 - 7 cm long, elongate, rather dense al
anthesis; bracts 3 - 6 mm long, leal-like below, dentate to entire above, usually shorter
than slender 5 - 15 mm long pedicels which are downwardly arcuate in fruit; fowers
16 - 20 mm long, yellow to orange with tips of inner petals dark. Sepals suborbicular,
denlate, 1.8 - 2 mm in diam. Upper petal 13 - 15 mm long with a broad crest reaching
apex and terminating abruptly, narrowly decurrent on spur; lower petal broadly winged,
not spurred or gibbous, acute-acuminate, shortly cristate; spur 7- 9 mm long, 25-3mm
broad; nectariferous gland 4 - 6 mm long, about one half to two-third the length of spur,
upwardly curved, Nectariferous gland 4 - 6 mm long, Capsules linear, 10 - 13 mm long;
siyle ca 2.5 mm long; seeds 5 - 7, uniseriate.

FL & Fr. June - Oct.
Distrib. India: Grassy meadows, 2700 - 4300 m. Sikkim.
Endemic.

Notes. Related to C. crispa, but has less branched stems, larger flowers, broader
spurs and more seeded fruits,

- ?:u Corydalis chaerophylla DC., Prodr. 1; 128, 1824: Hook. [, Fl. Brit. India 1: 126.

Herbs, erect, robust, 50 - 130 cm high; stems grooved, glabrous to crispale pubescent
below; rootstock woody, stout, rather elongated, up to 30 cm long, with persistent stem
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and petiole bases. Radical leaves few, broadly ovate, 9 - 15 x 7 - 14 cm, pale beneath,
long-petiolate; primary divisions ternate into 3 petiolulate bipinnatisect major divisions;
pinnae of each major division sessile, decurrent; ultimate segments oblong, obtuse;
nerves raised and prominent below; cauline leaves confined to upper part of stem, similar
but smaller, becoming sessile upwards; petiolules 15 - 25 cm long, sheathing at base,
Racemes terminal, simple and few-flowered or dichotomously branched panicles, clong-
ating in fruits, 10 - 20 cm long; flowers 6 - 40, golden yellow; pedicels 2 - 3 mm long;
bracts linear to narrowly ovate or lanceolate, entire, 3 - 4 mm long, equalling pedicels.
Sepals ovate-orbicular, faintly serrulate, ca 1 mm long. Outer pair of petals apiculate,
very narrowly crested; upper petal 11 - 13 mm long; spur slender, usually straight, 8 - 9
mm long; nectariferous gland up to three-fourth the spur; lower petal without a promi-
nent basal pouch. Ovary glabrous; style rather flattened and grooved. Capsules obovoid
or ellipsoid, ca 8 mm long, ca 3 mm thick, spreading; seeds 2- 5, ca 1 mm across, black,
shiny.

Fl. & Fr. May - Nov.

Distrib. India: Himalayas from Kumaon to Bhutan, clearings in forests, mostly near
streams, 2100 - 4200 m. Himachal Pradesh, Uttar Pradesh, Sikkim and Nagaland.

Nepal and Bhutan.
Notes. The leaves somewhat resemble a fern frond. A very variable species.

9. Corydalis changuensis D, Long in Notes R. Bol. Gard. Edinb. 42(1): 102, . 4E.
1984,

Herbs, diffuse, much-branched, 15 - 30 em high; rootstock slender, woody, Leaves
many, mostly cauline, alternate, broadly ovate in outling, 1.5-2.5x1.7- 3 cm, deeply and
equally biternatisect; ultimate scgments subequal, ovate, obovate to oblanceolate, cu-
Reate at base, 1.5 - 3 mm broad; petioles 3 - 9 cm long; lateral petiolules 3 - 5 mm long,
terminal ones up to 11 mm long. Racemes lax, few-flowered, 1.5 - 3 cm long; Mlowers
yellow; lower bracts deeply lobed into 3 linear segments, upper bracts smaller, lanceo-
late, entire. Sepals suborbicular, dentate, less than 1 mm across. Petals yellow, tipped

upper petal 13 - 15 mm long including spur, slightly curved upwards; spur 7-9
?*H‘m, with crest extending almost 1o tip of spur; lower petal equalling upper, near
insertion with pedicel bearing short obtuse 1.2 - 1.4 mm long spur; nectariferous gland
45-55mm long, extending up to two-third to three-fourth the length of spur, Capsules

) ellipsoid, 6 - 7 mm long.

FlL & Fr. Sept.

" Distrib. India: Gravelly moist slopes, 3600 - 3900 m. Sikkim (Changu district).
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Endemic.

Notes. The most striking feature of this species is that in addition to the upper petal
bearing a long spur, the lower petal also bears a short spur at base.

10. Corydalis clarkei Prain in J, Asiat. Soc. Bengal 11, 65(2): 34, 1896. C
moorcroftiana Wallich ex Hook. f. & Thomson, 1. Ind. 266. 1855, p. p.; Hook. [, F1. Brit.
India 1: 125. 1872, p. p. C. elegans sensu Hook. 1, I c. 124, p. p., non Wallich ex Hook.
f. & Thomson, L. c.

Herbs, perennial, tulted and diffuse, robust, 15 - 30 cm high; branches terete, striate,
glabrous, subglaucous; rootstock thick, densely covered with 2 - 5 cm long sheathing
bases of leaves, branched below with clongated and imertwined branches. Radical
leaves 4 - T-jugately pinnate, up to 6 cm long, petiolate; pinnae sessile to shortly
petiolulate, ovate, often deeply 3-lobed, 15 - 30 mm long; lobes elliptic-ovate, deeply 1o
shallowly 1 - 3 lobuled; ultimate segments oblong to lanceolate, often decurrent, acute,
apiculate, 3 - 20 mm long, 3 - 5 mm broad. Cauline leaves 4 in 2 subopposite pairs
(somelimes alternate or opposite), similar to radical leaves but smaller, less lobed,
shortly petioled to sessile; nerves prominent below. Racemes densely 20 - 30-flowered,
simple or branched below, 6 - 8 cm long; bracts conspicuous, lanceolate to lincar-clliptic,
acute, entire, 15 - 30 x 5 - 10 mm, distinctly veined; pedicels 10 - 15 mm long, stout,
defiexed in fruit; lowers yellow, ca 2.2 ¢m long. Sepals suborbicular, ovite, erose or
much-dissected at margins, ca 2 mm in diam. Upper petal with broad dorsal wing and
blunt apex; spur robust, straight or slightly falcate, blunt, 7 - 12 mm long; lower petal
saccate at base. Style 3 - 5 mm long, curved at apex with broad faintly dentate stigma.
Capsules obovate or broadly ellipsoid, 6 - 10 mm long, ca 4 mm broad; seeds 6 - 8,
biseriate, 1.5 - 2 mm across, [aintly striate, shiny black.

Ff. & Fr. Oct. - Nov,
Distrib. India: Alpine and subalpine regions, 3500 - 4500 m. Jammu & Kashmir.
Pakistan and China (Tibet).

11. Corydalis cornuta Royle, Illus. Bot. Himal. 69. 1834; Hook. {,, FL. Brit. India 1:
126, 1872, Fig. 11.

Herbs, annual or biennial, sometimes perennial; stems stout, erect or decumbent,
densely branched from base, 15 - 60 cm long, angular, grooved, usually straggling; roots
fusiform, up to 10 em long, Leaves mostly cauling, triangular-oblong, subternate or
bipinnate with opposite pinnae, 6 - 16 cm long, 3- § em broad, glaucous beneath; petioles
(3-) 5 - 8 (-10) cm long, grooved above, sheathed and winged at base; pinnac oblong,
orbicular, ca 1.2 cm long, variously lobed; ultimate segments oblong, obovate, cuneate
at base, broadly obtuse-apiculate at apex, ca 6 mm wide. Racemes terminal, simple or
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Fig. 11. Corydalis cornuta Royle
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branched at base 7 - 20 cm long, 10 - 15-flowered; pedicels 2 - 6 mm long; bracts 2 -8
cm long, usually divided or uppermost entire; flowers yellow with blackish purple tips
on inner petals, 14 - 16 mm long, slender. Sepals minute, serrate or erose along margins.
Corolla (10-) 12 - 18 mm long; upper petals with entire crests; spur straight or curved,
obtuse, ca 8 mm long; lower petal with a conspicuous basal pouch. Capsules on deflexed
pedicels, oblong, narrowly obovoid or linear-cllipsoid, 8 - 14 mm long, 2 - 3.5 mm thick,
recurved, pointing downwards; style 2 - 3 mm long; seeds 8 - 16, minutely muriculate or
punctulate, ca 1 mm across, dull, black,

FL & Fr. April-0ct.

Disirib. India: Hillsides and streamsides in forests, 2300 - 4000 m. Jammu &
Kashmir, Himachal Pradesh and Uttar Pradesh,

Nepal, Pakistan and Alghanistan,

12, Corydalis crassifolia Royle, Hlus, Bot. Himal, 68. 1834, Hook. f., FL. Brit. India
1:127. 1872,

Herbs, erect, robust, perennial, 10 - 30 cm high; stems simple, thick, glabrous,
glaucous, grooved; rootstock rather stout, prostrate, covered above with withered leaf
hases. Radical leaves ternate, fan-shaped or reniflorm, cuncate at base, deeply divided
into 3 - 5 lobes, 5 - 10 em in diam., fleshy; lobes suborbicular, narrowed below, crenulate
Lo shortly lobulate; petioles 7 - 12 em long, weak. Cauline leaves 1 - 3-verticillate, sessile
or shortly up to 15 mm long, petiolate, otherwise similar to radical leaves. Racemes
simple or rarely branched below, densely 20 - 25 -llowered, 3 - 5 cm long, slightly
elongating to 8 em in [ruits; pedicels spreading, 5 - 10 mm long, stout, clongated and
deflexed in fruits; bracts spathulate, oblancolate to obovate-lanceolate, cuncate at base,
entire or lower ones often lobed, 10 - 15 mm long, 4 - 6 mm broad, becoming smaller
upwards, green or leafy; Nowers white or yellowish with purple spots, 18 - 25 mm long.
Sepals slightly peltate, ovate, cordate at base, acute or acuminale at apex, crose along
margins, ca 2 mm long. Upper petal broad, obtuse, slightly expanded at margins with
short narrow, entire or 1 - 2-denticulate dorsal keel; lower petal slightly saccate at base,
narrow, as long as upper petal, slightly deflexed. Capsules ellipsoid or subglobular,
inflated, 15 - 35 mm long, 10 - 25 mm thick, with papery valves; seeds 7-9,ca 1 mm
across, with small aril, shiny.

FL & Fr. July - Oct.

Distrib. India: W. & N.W, Himalayas, 3000 - 5500 m. Jammu & Kashmir and
Himachal Pradesh,

Pakistan and China (Tibet).
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Notes. Wendelbo (in Bot. Notis. 119: 243 - 248 1966) treats C. crassissimg Cambess,
as distinct from C. crassifolia. More field studies are required to test this assessment.

13. Corydalis crispa Prain in J. Asiat. Soc. Bengal Il, 65: 30. 1896. C. stacheyoides
Fedde, Repert. Spec. Nov. 18: 29. 1922,

Herbs, diffuscly much branched, decumbent, 10 - 22 cm high; branches grooved,
glabrous; rootstock woody, robust. Leaves numerous, all cauline, alternate, ovate, 3- 6
x 2 - 2.5 cm, finely biternatisect; petioles 1 - 2.5 cm long, winged along margins and
sheathed at base; terminal leaflet larger than laterals and leal appearing somewhat
pinnate, ca 1 cm long; ultimate segments oblong, obovate, apiculate, 1 - 2 mm broad,
glabrous; nerves rather prominent below. Racemes rounded, densely 10 - 20-Nowered,
2-4cmlong; pudmk slender, 4 - 10 mm long; lower bracts pinnatisect, 4 - 7 mm long;
upper ones linear, entire, 2 - 4 mm long; flowers yellow or white, ca 1 mm long. Sepals
suborbicular, crose along margins, ca 1 mm across; upper petal prominently winged,
10 - 14 mm long; spur ca 7 mm long, upwardly curved; nectariferous gland about
three-fourth the length of spur. Filaments cxpanded at base. Owvary glabrous with a
star-shaped stigma. Capsules ovoid, ca 7 mm long; seeds 3 - 4, dull black, smooth.

FL & Fr. July - Sept.

Distrib. India: E. Himalayas, 3500 - 4600 m. Sikkim.

W. Bhutan.

Notes. Closely similar to C. filicing and C. ¢avei in habit.

14. Corydalis crithmifolia Royle, llus, Bot. Himal. 68. 1834; Hook. [, Fl, Brit. India
1: 123, 1872,

Herbs, erect or subcrect, percnnial, 10 - 25 em high, glabrous, subglaucous, simple
or unbranched; rootstock thick, covered with withered sheathing leal bases. Radical
leaves 2 - 3-ternate, long-stalked, 10 - 18 cm long; leaflets dichotomously pectinate, 1 -
2 em in diam., cach with 2 deeply dissected lobes; cach lobe again deeply 3 - 4 lobed to
the base; ultimate segments lincar to clliptic-oblong, acute-mucronate at apex, § - 15 x
2 -3 mm, Cauline leaves absent or ofien 2, opposite or subopposite, few-lobed or
pinnatisect to almost entire. Racemes 10 - 20-llowered, lax in fruits, 6 - 10 em long, not
exceeding radical leaves; peduncles up to & cm long, grooved; pedicels 1 - 2 em long,
deflexed in fruit; bracts sessile, entire, linear-clliptic, 1.5 - 3 em long, 2 - 5 mm wide;
flowers pale yellow with purplish tips, 1.8 - 2.3 cm long. Sepals ca 1 mm across, irregularly
serrate along margins. Upper petal winged above behind the acute crested apex; spur

» subfalcate, down-curved below, ca 1 em long; lower petal similarly winged,

Somewhat scrrate at base. Ovary glabrous, 2 - 3 mm long; stigma orbicular, curved

-
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downwards. Capsules lincar-cllipsoid, 1 - 1.5 cm long, 2 - 2.5 mm thick, with 3 - 3.5 mm
long persistent style; sceds 6 - 8, sub-biscriate, ca 1.5 mm in diam.

Fl. & Fr. Junec - Scpl.

Distrib, India: Alpine and subalpine regions of W. Himalayas, 4000 - 6000 m.
Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh (Garhwal).

Pakistan and China {W. Tibet).

Netes. Easily recognisable by its long linear bracts and long slender spur about twice
as long as lamina.

15. Corydalis diphylla Wallich, Teat. FL Nap. 54, 1826. C. rutifolia auct. non Sibth,
& Smith; Hook. £, FL. Brit. India 1: 122, 1872 (as nutacfolia). Fig.12,

Herbs, perennial, erect or slightly decumbent, 10 - 30 (-40) cm high, glabrous or
subglaucous; rootstock deeply underground with 2 - 5 cm long irregularly rounded
tubers; stems slender, simple, grooved, becoming thinner and tapering towards base.
Radical leaves absent. Cauline leaves 2, usually opposite or 3whorled, 2 - 3times ternate,
10 - 20 (-25) cm long; petioles 1 - 5 cm long; leaflets oblong or ovate, 2 - 3 cm long, entire
or pedately lobed; ultimate segments usually elliptic-oblong or obovate, obtuse, entire
or subentire, subfleshy, unequal 1o subequal in size; middle lobe of cach group consisting
of 3 (-5) lobes, the largest (10-) 15 - 40 (-45) mm long and 5 - 10 mm broad, sometimes
almost sessile, with 3 - 5 parallel inconspicuous veins; petiolules longer than petioles.
Racemes laxly 3 - 8-flowered, axillary and terminal, 10 - 15 em long, longer than leaves;
pedicels 8 - 18 mm long, slender, spreading, clongating to 15 - 30 mm and deflexed in
fruits; bracts sessile with broad base, leal-like, ovate-lanceolate, acute, 6 - 14 mm long,
3 - 5 mm wide, entire or subentire; Mowers showy, purple or bright orange-red with
violet-pink or darker tips, 15 - 20 mm long, Sepals suborbicular, denticulate, erose-mar-
gined, 1 - 1.5 mm in diam. Corolla 18 - 19 mm long; upper petal broad, upcurved, with
winged margins, emarginalte at apex, 7 - 10 mm wide; spur subcylindric to infundibuli-
form, usually upcurved, obtuse, ca 12 mm long, as long as or a little longer than lamina
of upper petal; lower petal similar to upper petal, ca 1 cm long. Capsules ellipsoid or
oblong-ovoid, abruptly narrowed at apex into 3 - 5 mm long curved persistent style, 10
- 15 mm long, 4 - 5 mm thick; valves tumid, parallel-veined, slightly brownishy seeds 5 -
8, biseriate, orbicular, Nattened, ca 2 mm in diam,, shiny black.

Fl. & Fr. March - July.

Distrib. India: N.W. and W. Himalayas in temperate forests, 2500 - 3200 m. Jammu
& Kashmir, Himachal Pradesh and Uttar Pradesh,

Pakistan, Nepal and Alfghanistan,
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Fig. 12. Corydalis diphylla Wallich
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16. Corydaliz dorjii D. Longin Notes R. Bot. Gard. Edinb. 42: 93 - 96, . 3A._ 1984

Herbs, slender, erect, 30 - 50 em long, arising from a cluster of spindle-shaped
1.5 - 2 cm long tuberous roots; stems with 1 - 3 short axillary branches. Basal leaves 2 -
3, somelimes absent or carly withering, triternate, broadly triangular in outline, 7- 11
cm long and broad; ultimate segments elliptic-obovate, attenuate at base, obtuse at apex,
enlire, 12 - 22 % 5 - 13 mm, glabrous, whitish beneath; petioles of basal leaves 10 - 14 em
long; primary petiolules 2.5 - 4.5 em long; secondary petiolules 0.5 - 2 ¢cm long. Cauling
leaves 2 - 3, alternate, distant, 2 - 6 cm long, similar to basal leaves but with shorter
petioles. Flowers 2 - 4 in short terminal 2 - 4 em long racemes; peduncles 3 - 20 em long;
bracts elliptic, acute, 3 - 6 x 1 - 3 mm, entire; pedicels 1.5 - 3 mm long. Sepals minute,
rim-like, ca 0.1 mm long, subentire. Petals pale blue, lilac or pale mauve; outer pair
with a short low crest in apical 3 - 3.5 mm length; upper petal 25 - 28 mm long, including
the slender deflexed 16 - 18 mm long spur; lower lip equalling upper, boat-shaped,
gibbous near insertion with pedicel. Nectariferous gland 7 - 8 mm long, less than half
the length of spur. Capsules narrowly compressed-cllipsoid, ca 15 x 3 mm, becoming
torulose.

Fl. & Fr. April - May.
Disirib. India: Subtropical and temperate forests, 1600 - 2500 m. Manipur.
Bhutan and China (5.E. Tibet).

Notes. The report from Manipur is based on a sterile collection by George Watl
{Ching Sow, 2560 m, April 1882, Wart 6537 in K & E). No further collection seen. The
disjunct distribution needs confirmation with fresh fertile specimens from Manipur.

17. Corydalis drepanantha D. Long in Notes R, Bot. Gard, Edinb. 42(1): 101, I,
4D, 1984,

Herbs, erect, 12 - 30 em high; stems branched at base on slender rootstock. Lower
cauline leaves broadly ovate, ternatiseet, 3.5 - 5% 4 - 5.5 em; secondary divisions ovate,
ternately dissected; ultimate segments and tecth linear-oblanceolate, acute, 0.5- 1.5 mm
broad; petioles 5 - 9 em long; upper leaves smaller and shortly petiolaie. Racemes3-5
cm long, 6 - 12-lowered; pedicels 3 - 10 mm long; lower bracis leal-like, 1 - 2 cm long;
upper bracts linear, 4 - 6 mm long, longer than pedicels; Nowers yellow, sickle-shaped,
secund. Sepals ovate, broadly crested, with apex of crest irregularly dentate and
projecting forwards beyond lips; upper petal 10 - 13 mm long, including upcurved 6 - 9
mm long spur; nectariferous gland about half as long as spur; lower lip boat-shaped,
cqualling upper, not gibbous at base. Capsules obovate-elliptic, obtuse, ca 9 mm long,
ca 3 mm thick.

Fl. & Fr. April - July.,
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Distrib. India: Streamsides on damp grassy banks, in cool broad leaved forests,
ﬁiﬁ' 2300 m. Arunachal Pradesh (Kameng Dist.).

Bhutan.
18. Corydalis dubia Prain in J. Asial. Soc. Bengal 11, 65(2); 36. 18946,

Herbs, weakly much-branched, 10 - 20 em high. Radical leaves few; lower cauline
leaves oblong, pinnately divided into 5 or more equal or uncqual pinnately dissected
leaflcts, 3 - 7x 2 - 2.5 cm, finely dissected; ultimate segments linear, acute, 2-5x 0.5-
1 mm. Racemes terminal, 2 - 5 cm long, lew to many-llowered; lower bracts 10 - 12 x
5-7mm, deeply pinnatisect; upper bracts shorter with fewer teeth; pedicels 10 - 13 mm
long; flowers yellow. Upper petal 15 - 18 mm long, with a low crest; spur 7 - 9 mm long,
equal to limb. Capsules narrowly obovaid, 7 - 10 mm long, ca 3 mm thick; sceds glossy
but minutely papillate.

Fl. & Fr. July - Scpt.

Distrib. India: Alpine Himalayan slopes, 3800 - 4300 m. Sikkim,

Bhutan.

19. Corydalis duthiei Maxim., Fl. Tangut. 49 (in obs.), t. 25, 1. 12 - 17. 1889,

Herbs, tufted, ca 14 em high, glabrous; stems absent or very much shortened; roots
rather thick. Radical leaves ca 14 cm long; petioles ca 4 em long, broadly winged and
clasping stems to form a column, prominently nerved. Cauline leaves ca 2 em long;
leaflets 7 - 10 mm long, alternate, laciniate; ultimate segments ca § mm long, linear,
elliptic-obovate with inconspicuous nerves. Racemes 4 - 5 em long; peduncles ca 3 em
lang; bracts ovate to elliptic-ovate, entire and shortly laciniate along margins at top, ca
15 x8 mm; flowers yellow, 15- 17 mm long. Sepals small, dentatcly erose along margins.
m petals prominently crested, ventral petal generally bent downwards; spur straight
or slightly falcate. Ovary glabrous with Mattenced and slightly basally spurred sligma.

Fl. Aug. - Sept.
Distrib. India: W, Himalayas, 3000 - 4000 m. Himachal Pradesh and Uttar Pradesh.

t"ﬂllhdrpm Hook. f. & Thomson, FL. Ind. 265, 1855; Hook. [, FL. Brit
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Herbs, erect or decumbent, 10 - 30 em high; stems slender, grooved, glabrous;
rootstock thick, woody, elongated, crowned by glumaceous scales and withered leaf
bases; roots rather thick. Leaves mostly basal, 6 - 20 ¢m long, 1-pinnate with deeply
divided leaflets, very glaucous; petioles 6 - 16 cm long, expanded and sheathed at base;
leaflets up to 3.5 x 1 cm, deeply ternately lobed; ultimate lobules broadly obovate,
oblong, even orbicular, attenuate at base, obtuse at apex, with rather parallel and
prominent reticulations below; petioles short. Racemes densely 10 - 16-flowered, 5- 8
cm long, clongating in fruit; bracts broadly lanceolate 1o ovate-elliptic, acute, ca 2 x 1
cm, parallel-nerved, glabrous; the lower ones longer, somewhat divided; upper ones
shorter; pedicels arcuate, reaching 3 - 5 cm long in fruit; lowers 2 - 2.2 cm long, yellow
with red spots. Scpals ca 1 x 1 mm, deeply dentate. Upper petal ca 2 cm long,
prominently winged from about the middle to top; inncr petals tipped dark purplish
brown; lower petal divergent, conspicuously saccate at base, winged on back. Owvary
glabrous; style 3 - 4 mm long, bent near Mattened stigma. Capsules ovoid or obovoid,
ca 15 mm long, ca 5 mm thick; seeds many, shiny, dark brown,

Fl. & Fr. July - Aug.

Distrib, India: Open slopes, 3600 - 4600 m, Himachal Pradesh and Uttar Pradesh,
Mepal.

21. Corydalis falconeri Hook, [ & Thomson in Fl. Brit. India 1: 124, 1872,
Ladakh: Ralchar

Herbs, perennial, erect, 15 - 40 cm high; rootstock slender, tuberous, fusiform at
end of narrow curved underground portion of stem; stems simple with scale leaves and
withered sheathing petiole-bases at base. Radical leaves 10 - 20 em long, ternate,
bipinnatiseet with 1 - 2 pairs of lateral pinnae and a terminal one; petioles usually 2-3
times as long as lamina; pinnac ternately deeply dissected, oblong or narrowly obovate,
acute and mucronate at apex, 10 - 20 x 2 - 4 mm, 3-nerved. Cauline leaves 2, usually
oppaosite, a little below the inflorescence or above middle of stem, sessile or subsessile,
similar to radical leaves. Racemes 15 - 30-Nowered, 3 - 10 em long, much exceeding
radical leaves; bracts lincar-lanceolate, tapering at apex, cntire, rarely lower ones
dissceted, 10 - 25 x 2 - 5 mm; pedicels up to 1.5 em long and deflexed in fruit; fowers
yellow with purple tips and reddish brown streaks, 12 - 18 mm long. Sepals obscure.
Upper petal vaulted, slightly winged o1 back, acute; spur cylindrical, slightly hooked at
apex, half as long as llower; lower petal winged, somewhat gibbous at base, slightly longer
than other petals. Capsules oblong, narrowed at base, with 3 - 4 mm long curved style,
12 - 20 mm long, 2.5 - 3.5 mm thick; sceds 5 - 8, biseriate, ca 2 mm in diam., shiny black.

Fl. & Fr. June - Sept.
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Distrib. India: Western Himalayas, 3000 - 4000 m. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh (Tunganath).

China (W. Tibet).
Noies. In Ladakh powdered shoots arc caten for fever and colds.
22. Corydalis filicina Prain in J. Asiat. Soc. Bengal 11, 65(2): 30. 1896,

Herbs, slender, erect or decumbent, 10 - 18 cm high; branches diffuse, tercie,
: rootstock clongate, thin, wiry, Leaves cauling, altcrnate, triangular, bipinnate
to usually bi- or triternate, ca 8 cm long; petioles ca 8 cm long; leaflets much divided,
5 - 8 cm across, often smaller; ultimate segments lincar-lanceolate or broadly obovate,
apiculate or not; nerves not prominent. Racemes lady 3 - 10(-15)-Nowered, 3 - 5 cm
long; bracts divided into lincar segments or oblanceolate, dentate or entire; pedicels
10 - 20 mm long, winged at basc, much longer than bracts; flowers yellow with darker
veins, rarcly white, 16 - 20 mm long, Scpals ca 1.5 mm dcross, crose or irregularly
serrulate along margins. Quler petals broadly auriculate, acute at apex, ca 18 mm long,
crested on back; spur ca 6 mm long, straight or faintly falcate; nectariferous gland about
half the length of spur. Ovary glabrous; stigma expanded, sagittate at base. Capsules
(immature ones) lincar, 8 - 15 mm long, ca 1 mm thick, 10-sceded; style ca 3.5 mm long.
Seeds nol scen.

FL & Fr. April - Sept.
Digtrip. India: Grasslands, pastures, 3000 - 4300 m, Sikkim,
Nepal and Bhutan.

23. Corydalis filiformis Royle, Hlus. Bot, Himal. PL. 63, 1834, C. longipes auct. non
DC.; Prain in J. Asiat. Soc. Bengal 11, 65(2): 35. 1896,

Herbs, annual or short perennials, glabrous, bluish green, almost glaucous; stems
weak, slender, trailing, branched; rootstock thin, often branched. Leaves all cauline,
E:'tnn;[t or biternate, thin, submembranous; lower petioles long, upper oncs shorter:
pinnae ovate to suborbicular, deeply lobed; lobes narrowly oblong, obovate, obtuse, 4
I5%1- 4 mm; petiolules up to 1 em long. Racemes subcorymbase, 3 - 11-Nlowered, lax,
2. SI:m long, elongating in fruit; lower bracts leaf-like, upper ones often clavate, entire;

slender, 1 - 2 cm long, clongating in fruit; flowers pale yellow, 10 - 12 mm long,

erect. Sepals large, ovate-orbicular, deeply fimbriate, 2 - 3% 1.5 - 2 mm, reddish tinted.
Upper P:-'-“lni cristate, long-acuminate, hooded and often long-aristate at apex, without
_ Wing; spur short, conical, upcurved or straight, 9 - 10 mm long; lower petal with
an basal pouch, without median constriction, 8 - 10 mm long; inner petals with
m"“ﬁﬁa often tipped with blackish purple; nectariferous gland half as long as spur,

BN
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partially fused to it. Style ca 3 mm long; stigma with 6 apical papillae, of which the 4
central ones are longer than others. Capsules oblong, 8 - 10 mm long; seeds 8 - 18,
hiseriate, ca 1.2 mm across, shiny black.

Fl. & Fr. June - Aug.

Disirib. India: Alpine meadows of N.W. Himalayas, 2500 - 4000 m. Jammu &
Kashmir, Himachal Pradesh and Uttar Pradesh.

Nepal,

24. Corydalis Nabellata Edgew. in Trans. Linn. Soc., Bot. 20; 30, 1851; Hook. [,
Fl. Brit. India 1: 127, 1872,

Herbs, perennial, erect, rigid, much-branched, (15-) 20 - 60 (-90) cm high, glabrous,
glaucous; rootstock thick, stout, woody, slender, simple or branched, ca 6 em long,
covercd at base by ca 8 mm long glumaccous scales. Radical leaves pinnate with 2 - 6
distant pairs of lateral Rabellate pinnae and a terminal one, fleshy, glaucous, 10 - 15 cm
long; pinnac sessile or subsessile, fan-shaped or obovalc-suborbicular, cuncate below,
1-3 em across, often 3-pinnuled or deeply lobed; lobules dénticulate above, coriaceous.
Cauline leaves distant, similar, but gradually becoming smaller above. Racemes usually
simple, spicate, terminal on branches, 5 - 18 cm long, 10 - 30-Nowered, somewhat dense,
but becoming lax and clongated in fruit; bracts lincar, ca 4 mm long, not longer than
flower buds, about half as long as pedicel in [ruit, curved downwards; pedicels 2 - 4 mm
long in flower, 7 - 9 mm long in fruit; Nowers yellow, 12 - 18 mm long. Sepals ovate or
suborbicular, often caudale at apex, lacerate with hair-like projections at basal margins,
3-4mm across. Upper petal hooded or cucullate near the apex, acute, subacuminalte
or mucronate al apex, membranous along margins; spur siccale or gibbous, curved
downwards; lower petal similar to upper petal. Capsules pendent, lincar, 12 - 25 mm
long, ca 2.5 mm wide, somewhat deflexcd, glabrous, with a distinet midvein on valves;
style 3 - 5 mm long, curved at apex with broad stigma; sceds 5 - 9, biscriate with a short
beak, ca 1.3 mm in diam., shiny black or dark brown.

Fi. & Fr. May - Sept.

Distrib. India: N.W. Himalayas, usually on dry gravelly soil, 2500 - 3500 m. Jammu
& Kashmir, Himachal Pradesh and Uttar Pradesh,

Pakistan, Nepal and China (S.W. Tibet).
Notes. The plants are self-fertile.

25. Corydalis Naccida Hook. f. & Thomson, FL. Ind. 260. 1855: Hook. I, Fl. Brit.
India 1: 122, 1872.
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Herbs, robust, 65 - 130 ecm high; stems stiff, ereet, lealy throughout; branches
grooved, glabrous; rootstock robust, long, stout, with elongate fibrous roots. Radical
leaves few, up to 40 cm long, 3 - 4 pinnatiscct with opposite pinnae; leaflets ca 2 cm long,
deeply incised; ultimate segments ovate, rounded, crenate, mucronate, thin, green
above, glaucous beneath; terminal segments the largest; petioles 5 - 15 cm long. Cauline
leaves many, sessile or shortly petiolate, similar to radical leaves, becoming smaller, less
divided and sessile upwards. Racemes terminal, densely 8 - 20-flowered, 3 - 8 em long;
jower bracts pinnatifid, usually similar to upper leaves but smaller, 20 - 25 mm long;
upper bracts lincar to lanceolate, 5-15 mm long, often with a distinet stalk, entire to
dentate; pedicels slender, equal 1o bracts, up 1o 25 mm long; upper ones 5- 15 mm long;
flowers red, mauve, purple or bluish purple, 17 - 18 mm long. Sepals ovate-orbicular,
cordate at base, acule at apex, 1.5 - 2.5 mm across, slightly erose or irregularly serrulate
along margins. Outer petals broadly crested, with narrow base and broad blunt apex,
14 - 16 mm long; spur 6 - 7 mm long, ca 2 mm broad at base, atienuate towards apex,
slightly upcurved. Ovary glabrous; stigma stellately expanded. Capsules linear, flat-
tened dorso-ventrally, 20 - 30 cm long, ca 2 mm wide; sceds 8 - 15, uniseriate, finely
wrinkled with elaisomes, 1.9 - 2 ¢m long.

FI. & Fr. Junc - Aug,
Distrib. India: Clearings in Rhododendron forests, 3100 - 5700 m. Sikkim.
Nepal, Bhutan, Myanmar and 5. W, China,

26. Corydalis geraniifolia Hook. . & Thomson, Fl. Ind. 269. 1855; Hook. [, Fl.
Brit, India 1: 126, 1972, p. p. C. chaerophylla var. geraniifoiia (Hook. f. & Thomson)
Hara, Fl. E. Himalaya 103. 1966. Fig. 13.

Herbs, 60 - 100 (-130) cm high, glabrous to erispate puberulent below; stems solitary

o few, naked below, leafy and branched above; rootstock stout, rather woody, covered
with persistent petiole bases, reddish when dry. Radical leaves few, rather large, broadly
QOvate (o triangular in outline, 10 - 15 x 6 - 12 cm, primarily ternately divided into 3
petiolulate bipinnatisect divisions; petioles 15 - 25 cm long; pinnae sessile or decurrent
on rachis, up to 3 em long, attenuate along rachis forming wings; ultimate scgments
ng, acuminate, rather sharply pointed, glabrous, pale bencath; nerves raised and
Prominent. Cauline lcaves smaller, becoming sessile upwards, confined to middle and
Upper parts of stem. Racemes simple to frequently branched below, terminal, lax, 10 -
15-lowered, 6- 13 ¢cm long; bracts obovate, 8 - 10 (-15) mm long, usually decply 3 - 5-fid
at Upper ovate and enlire; pedicels 3 - 5 mm long; fowers golden yellow, usually with
ish veins, 22 - 25 mm long. Scpals orbicular, cordate, ca 1 mm across. Upper

petal 11 = 17 mm long, ecristate, apiculate; spur 9 - 11 mm long, apically recurved; lower
Petal with prominent basal pouch, Capsules cylindric, linear, ca 10 mm long, ca 2 mm
ICk; style ca 2 mm long; seeds 6- 7, 0.9 - 1.4 mm in diam., durk brown or black, shiny.
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Fig. 13. Corydalis geraniifolia Hook. [, & Thomson
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FlL & Fr. Aug.-Nov.

Distrib. India: Margins of clcarings in forests, 2400 - 3350 m. Sikkim.

Nepal and Bhutan.

Notes. Closely allied to C. chaeraphyila DC., but differing in lax 10 - 15-Nowered,

sometimes basally branched racemes, usually deeply 3 - 5 times divided lower bracts and

. ovate entire upper bracts which are larger, 7 - 10 (-15) mm long, the Lirger (22- 23 mm
long) flowers, ecristate corolla, apically curved spur and linear-cylindric capsules.

27. Corydalis gortschakovii Schrenk, Enum. PL Nov. 1: 100, 1841, C. moorcroftiana
Hook. f. & Thomson, F1. Ind, 266. 1855; Hook. [, Fl. Brit. India 1: 125, 1872, p. p.

Herbs, perennial, erect to diffuse, 15 - 35 (-60) cm high; stems tufted, simple to
sparingly branched, angular, ridged, glaucous, often minutely or obscurcly glandular-
pilose; rootstock spindle-shaped, ofien stout, woody, branched, denscly crowned with
withered brown sheathing leaf bases. Radical leaves bi- or subtripinnatisect, somelimes
4 - 5-jugate with terminal lobe often larger and densely lobulate, lower or lateral pinnae
distant and smaller; pinnae ovate to suborbicular, 10 - 25 mm long, lobed into many
lobules, often in threes; ultimate scgments oblong-ohovate 1o suborbicular, 4 - 10 x
1.5 - 4 mm, obtuse and minutely mucronate al apex, scabrid-pilose. Cauline leaves
reduced, subsessile, pinnatiscet with narrow lobules. Racemes often dense and con-
gested, bul becoming lax in fruit, 3 - 10 em long, 15- 30-Nowered, rarcly branched below;
peduncles scabrid papillose; bracts entire to segmented, oblong-clliptic; bovate-cuncate
to broad-lanceolate, 10- 15 x 2 - 8 mm, often covering flower buds; pedicels (5-) 10-15
mm long in fruit and deflexcd; lowers yellow, usually with dark purple tips, 15 - 20 mm
long. Sepals 1 -2 mm in diam., denticulate along margins, white, membranaccous.
Corolla 18 - 25 mm long; upper petal conspicuously dorsally broad-winged, obtuse,
expanded and membranaceous along margins; wings sparsely denticulite o entire; spur
straight or slightly downcurved at apex, blunt, 8 - 10 mm long; lower petal similar 1o
Upper, saccate at base, Capsules oblong, cuncate below, obtuse at apex, 12- 15 mm long,
25-3 mm broad, on elongated recurved pedicels; style 2 - 4 mm long, curved at apex;
seeds 8 - 10, subbiseriate, ca 1.5 mm in diam., shiny black,

’ Fi. & Fr. June - Scpi.
Distrib. India: N.W. Himalayas, 3600 - 5500 m. Jammu & Kashmir,

Pakistan and Afghanistan to Central Asia.

-
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28. Corydalis govaniana Wallich, Tent. Fl. Nap. 55, 1826; Hook. [, Fl. Brit. India
1: 124, 1872, Fig. 14,

Ladakh: Ralchatnakpo.

Herbs, perennial, erect, tufted, 15 - 60 cm high; rootstock thick, fibrous. densely
crowned with remnants of sheathing leal-bases and cataphylls, slender, elongated, often
a few twisted together; stems stout, woody, simple, rarcly branched, 15 - 35 cm long,
subglaucous, glabrous. Radical leaves few 1o many, ovate to triangular-ovate, ca 30 cin
long, bi- ( or tri-) pinnate, nearly as long as stem; petioles ca 15 cm long, as long as lamina,
45x 1 cm, sheathed at base; pinnac ovate, oblong-ovate to suborbicular, 1 - 6 cm long,
3 - 5-pinnuled; petiolules very short; pinnules shortly stalked to sessile, up 1o 3 cm long,
deeply dissected and variously cut into narrow segments; ultimate segments oblong-
ovale, attenuate at base, rounded at apex, minutely mucronate, prominently nerved.
Cauline leaves usually 2, opposite or subopposite at or below middle of stem, up to 20
cm long, smaller than radical leaves, dentate to almost entire and lanceolate; petioles
up 10 15 cm long, simple, often dense, 5 - 15 cm long; peduncles up to 25 cm long,
grooved; bracts wedge-shaped or oblong and pectinate-incised, 1-3 (-5) x0.8 - 2 em,
upper ones subentire and lower ones dissceted; pedicels arcuate, 5 - 20 mm long,
clongated to 30 em and deflexed in fruits; llowers bright yellow, 2- 2.5 cm long. Sepals
ca 1 mm in diam., dentate, whitish. Upper petal dorsally crested; spur conical, straight
or somewhat down-curved, subobtuse, ca 1 om long, equal to limb; lower petal subsac-
cate at base. Style curved at apex, 2 - 4 mm long; stigma broad, usually with basal papillac.
Capsules oblong or obovoid, narrowed at base, subobtuse at apex, 10 - 15 mm long, 3 -
4 mm wide; seeds 4 - 8, biscriate, 1.5 - 2 mm in diam., shiny black, covered at base with
persistent raphe.

FL & Fr. April- Aug.

Distrib. India: N.W. Himalayas, usually above the tree-line on moist open slopes,
3200 - 5000 m. Jammu &Kashmir, Himachal Pradesh and Uttar Pradesh,

Pakistan and MNepal.
Notes. In Ladakh rools and sceds are calen as carminative.
29, Corvdalis bendersonii Hemsley in J. Linn. Soc., Bot. 30: 108, 1894,

Herbs, perennial, short, cushion plants, densely tufied, 5 - 8 em high; rootstock stout,
cylindrical, densely crowned by withered sheathing leal bases; stems 3 - 5 cm long,
somewhal fleshy, glaucous, glabrous. Radical leaves tufied, 2.5 - § em long, bi- or
tripinnatisect, fleshy; petioles broadly sheathing, minutely glandular pilose along mar-
gins of sheaths, 1.5 - 3 cm long; pinnae usually bipinnatisect, 1.5 - 3 cm long; ultimate
scgmenis many, narrowly linear or lanceolate, acute to subobtuse and mucronulate at
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Fig. 14, Corydalis govaniana Wallich
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apex, 1 -3x1- 1.5 mm. Cauline leaves 1 - 2 (-3), similar to radical ones, but smaller.
Racemes condensed, corymbose, hardly exceeding leaves, 3 - 10-flowered; bracts leafy,
much divided, becoming shorter above; pedicels 12- 18 mm long, erect, apically deflexed
in fruit; flowers yellow, 16 - 20 mm long, almost erect with only apices visible above
leaves and bracts. Sepals narrowly linear. Upper petal rhombic, acute or subobtuse,
with expanded margins, dorsally cristate, not winged; spur slender, ca 1 cm long; lower
petal slightly saccate at base, similar to lamina of upper petal. Capsules hidden among
bracts, oblong, 5 - 11 mm long; style 5 - 6 mm long; seeds 1 -9, ca 1.8 mm long, shiny
black.

Fi. & Fr. June - Scpt.
Distrib. India: Alpine arcas of N'W. Himalayas, 3800 - 6000 m. Jammu & Kashmir.
Pakistan, Nepal and China (Tibet).

30. Corydalis hookeri Prain in J. Asial. Soc., Bengal 11, 65(2): 34. 1896. C
denticulato-bracteata Fedde, Repert, Spec. Nov, 25: 219, 1928,

Herbs, perennial, 10 - 50 cm high, much-branched; rootstock slender, woody.
Leaves somewhalt Meshy, very glaucous, scabrid on nerves beneath, oblong in outline,
1-pinnate; leaflets coarscly pinnatisect to ternatisect; ultimate scgments often imbricate,
obovale to lanceolate, acuminate and shortly mucronate, 3 - 5 mm broad; lowermost pair
of leaflets often smaller; basal petioles 5 - 10 em long, winged, upper ones smaller.
Racemes dense, branched, 10 - 30-flowered, 5 - 8 cm long; pedicels 3 - 8 mm long,
deflexed in fruit; bracts narrowly linear, entire or lower ones smaller and divided, faintly
denticulate-glandular along margins, 2 - 8 mm long, slightly glandular on midrib beneath;
flowers 14 - 16 mm long, yellow, tinged brown with dark purple tips. Outer petals broadly
crested up to tip, along margin. Upper petal 18 - 20 mm long, acute o shorl-acuminate
at apex; spur 7 - 10 mm long with rather broad crests which reach the tips, strongly
recurved at apex; inner petals pale, rarely tipped with brownish purple. Ovary flattened
al top, clongated at base. Capsules linear-ovoid, 8 - 10 mm long, with 3 - 4 mm long
persistent style; seeds 2 - 4, ca 1.8 mm across, shiny.

Fi. & Fr. May - Sept.

Distrib.India: Roadsides, hillsides and edges of ficlds in temperate and alpine
Central Himalayas, 3000 - 5000 m. Sikkim.

Nepal and China (5. Tibet ).

Notes. The planis are self-fertile.



al. Corydalis juncea Wallich, Tent. Fl. Nap. 54, 1. 42, [. dextra. 1826; Hook. [, Fl.
Brit. India 1: 123, 1872

Herbs, crect or decumbent; stems simple, 8 - 50 em high; branches terete, striate,
glabrous; rootstock woody with a dense cluster of tuberous fusiform unbranched up to
3.5 cm long storage roots. Radical leaves usually solitary, biternate or rarely triternate
with deeply cut leaflets; petioles very long, slender, sheathed at base, up 1o 20 cm long;
jeaflets simple or often pedately divided, ovate-oblong to elliptic, oblanececlate, cuncate
al base, acute at apex, 20 - 30 x 6 - 8 mm, glabrous, with prominent nerves; petiolules
1-3 cm long. Cauline leaves absent or up to 2, entire, lincar-lanceolate, 3 - S-nerved
from base, 1 - 6x0.2 - 1 cm, rarcly ternate. Racemes spicate, 10 - 30 (-40)-llowered, 5 -
25 cm long; bracts linear to broadly lanceolate, 5 - 20 (-40) mm long; pedicels 5 - 15
(-20) mm long; flowers yellow with black spots, up o 1.5 cm long. Scpals minute, erose
along margins. Upper petal broadly crested, 9- 10 (-12) mm long: spur straight or slightly
upcurved, ca 3.5 x 2 mm long; lower petal crested, similar to upper; inner petals almost
always tipped with blackish purple. Stamens with prominently expanded filaments.
Owary ovoid, glabrous; stigma expanded, sharply angled. Capsules obovoid or ellipsoid,
ca 13 mm long with up to 3 mm long style; seeds ca 10, ca 1 mm in diam., shiny.

Fi. & Fr. April - Oct.

Distrib. India: Alpine meadows, grasslands and almost low scrubs, 2600 - 5100 m.
Sikkim.

Nepal and Bhutan.
3%. Corydalis laelia Prain in J, Asial. Soc. Bengal I1, 65(2): 25. 1896.

Herbs, robust, erect, 30 - 50 (-60) cm high; stems stout, shiny, grooved, little-bran-
ched, arising from a dense cluster of slender fibrous fascicled roots; stem base sur-
rounded by old petiole remains and scales. Radical leaves ovale in outline, biternatisect,
10 - 14 x 8 - 14 cm, glaucous beneath, glabrous; petioles 15 - 25 cm long, winged and
; ing at base; leaflets up Lo 4 cm long, deeply divided into linear or elliptic, acute
or subacute segments or 2 - 5 mm broad teeth; nerves prominent below; petioles ca 5
mm long. Cauline leaves on shorter 1 - 3 cm long petioles. Racemes stout, many-
flowered, forming branched panicles; lower bracts ovate, deeply pinnatisect into linear
teeth, 1 - 2 cm long; upper shorter, linear-ovate, entire; flowers yellow, ca 1.8 ¢m long,
Sepals ca 2 mm across, faintly laciniate along margins. Outer pair of petals with very
0ad dorsal crests projecting forwards beyond lips; upper petal 20 - 25 mm long,
> 8- 1_1 mm long straight spur with somewhat deflexed tip. Capsules cylindric

ic, ca 12 mm long, ca 2 mm thick.

Fl & Fr. May- Sept.

-
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Distrib. India: Streamsides in temperate forests, 2600 - 4000 m. Sikkim.
Pakistan, Bhutan and China (S. Tibet - Chumbi Valley).
33. Corydalis lathyroides Prain in J. Asial. Soc, Bengal 11, 65(2): 23, 1896,

Herbs, crect, delicate, branched from base, sparingly leafy, 10 - 20 cm high,
Rootstock and radical leaves unknown. Cauline leaves narrowly oblong, 3 -6 x1-2cm,
once pinnate; lower pinnae with 1 - 3 cm long petioles; upper ones sessile, purplish
beneath; lcaflets in 3 - 5 pairs, if entire broadly ovate or suborbicular, obtuse and
mucronate or il divided, as usual, then 2 - 5-scgmented, which are obovate-obtuse,
Racemes terminal and from upper leaf axils, 3 - 8-flowered, lax on slender peduncles,
1.3 - 7 em long; bracts linear or 3-fid, 3 - 6 mm long; pedicels erecto-patent, 5 - 15 mm
in flower, 15 - 20 mm in fruit; fowers yellow, 8 - 10 mm long. Sepals shallowly dentate,
1-1.5mm long. Upper petal acute, 10 - 15 mm long, not or very narrowly cristate; spur
3.5 - 7 mm long, slightly curved upwards; lower petal spathulate, acute, ca 7 mm long,
exsericd beyond upper petal, without a basal pouch; nectariferous gland very slender,
about two-third as long as spur. Style ca 2 mm long; stigma with 4 stalked papillae.
Capsules narrowly obovoid, 6 - 8 mm long, 1.5 - 2 mm wide; seeds biseriate, ca 15, with
very long elaiosomes, ca 0.7 mm across, glossy.

Fl. & Fr. July - Aug.

Distrib. India: Clilf edges, amidst moss on dripping  rocks, 3000 - 4100 m. Hima-
chal Pradesh, Uttar Pradesh and Sikkim.

Nepal and Bhutan.

34. Corydalis latiflora Hook. [. & Thomson, Fl, Ind. 270. 1855; Hook. [, FL. Brit.
India 1; 126. 1872, C. gerdae Fedde, Repert. Spec, Nov., 18: 30, 1922,

Herbs, erect, 7 - 15 em high with a greyish purple hue; stems surrounded by
persisient petiole bases, diffusely branched; young branches siriate, glabrous, older ones
robust with scales at base; rootstock slender, long, scaly, woody, often very long. Radical
leaves 2 - 5x 1.5 - 2 cm, biternate or bipinnate with ternately finely divided leaflets;
petioles 4 - 8 cm long, sheathed at base; leaflets broadly ovate or orbicular, deeply
dissected into obovate obtuse tecth, ca 1.5 em long; ultimate lobules lingar to oblong-
obovate, obtuse or acute at apex, rather chartaceous, glabrous. Cauline leaves subop-
posite, similar to radical leaves, or sometimes smaller, rarely absent, often with 2
opposite leaves below inflorescence. Racemes 2 - 8-flowered, corymbose or sub--
umbellate with 3 - 6 horizontal flowers, sometimes scarcely exserted above bracts, 2 -
2.5 cm long; bracts lincar-ovate to broadly flabellately divided, 6 - 25 em long; lower ones
2 - 3-fid; pedicels 5 - 20 mm long, slightly shorter than bracts, erect, apically hooked in
fruit; flowers 14- 20 mm long, greyish blue or pale violet with yellow tips, scented. Sepals
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ninute, slightly laciniate. Upper petal 13 - 19 mm long including spur, notched ‘Pchind
pooded apex, broadly cristate, often with crest decurrent to apex of spur,lmaku:g the
i of flower very broad; spur 1.5-6x2-3.5 mm, downwardly curved; inner petals
tipped dark green or blackish; lower petal almost straight, often with deflexed tip.
Capsules ellipsoid or obovoid, 6 - 10 mm long, 2 - 4 mm thick, pendent on erect apically
hooked pedicels; style ca3 mm long; seeds 3- 5, ca 1.5 mm, smooth or minutely papillose,

dull.
Fl. & Fr. July - Oct.

Distrib. India: Rocky slopes and streamsides, often forming cushions between
boulders, 4200 - $500 m. Sikkim.

Nepal, Bhutan and China (S.W. Tibet).

35. Corydalis leptocarpa Hook. [. & Thomson, Fl. Ind. 260. 1855; Hook. ., F1. Brit.
India 1: 122, 1872,

Herbs, annual or perennial, 10 - 30 cm high, diffuse, decumbent; stems several,
branched, delicate, arising from a cluster of slender fibrous roots; branches dense,
slender, striate, glabrous; roots simple with a main rool and lateral fibrous ones. Radigal
leaves biternate, oblong-triangular, 5 - 8 x3- 5 cm; petioles 5- 9 em long, slightly sheathed
at base; leaflets ternate, broad, obtuse, often trilobed, glaucous beneath; terminal and
lateral segments ovate-elliptic, oblong-obovate, crenately dentate along margins or
deeply lobed, finely attenuate at base, ca 2 x 1 cm, glabrous; nerves prominent; petioles
short. Cauline leaves 2 or more, alternate. Racemes axillary or terminal, 2 - 6 cm long,
laxly (2-) 4- 8-flowered; bracts obovate, narrowly ovate-lanceolate, 6 - 12 mm long, lower
ones toothed or lobed, upper ones narrow, entire; pedicels 5 - 8 mm long, defllexed in
fruit; flowers pink or purple or sometimes white, 2.2 - 2.8 cm long. Sepals minute,
orbicular, slightly lacerate along margin. Outer pair crested; upper petal 25 - 30 mm
long, winged on dorsal and ventral lobes; spur slightly falcate, 13 - 15 x 3 - 3.5 mm;
nectariferous gland 6 - 7 mm long. Capsules linear, (2-) 2.5-3(-3.5) em long, 1.5 -2 mm
m torulose; style alternate, ca 4 mm long; sceds 16 - 20, ca 1.2 mm across, black,

Fl. & Fr. March - Aug.

Distrib, India: Damp streamsides or cliffs, in temperate and subtropical forests,
1900 - 2800 m. Sikkim, Arunachal Pradesh, Nagaland and Manipur.

Nepal, Bhutan, Myanmar and $.E. China ( Yunnan).

&
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36. Corydalis meifolia Wallich, Tent. Fl. Nap. 55, t. 41. 1826; Hook. f,, Fl. Bri..
India 1: 126. 1872, C. meifolia var. sikkimensis Prain in J. Asiat. Soc. Bengal 11, 65(2):
40. 1896. C. meifolia var. violacea Prain, 1. .

Herbs, erect, often robust, showy, 10 - 45 cm high; stems tufted, stout, stnate,
glabrous, covered at base by up to 10 cm long persistent leal bases and cataphylls;
rootstock with several thick twisted subfusiform rope-like, ca 14 cm long strands,
Radical lcaves large, deeply finely bipinnatisect, 8 - 35 x 6 - 15 ¢m, as long as stems;
petioles 8 - 15 cm long, Mattened, sheathing at base; lamina triangular to oblong,
tripinnate with numerous oblong or fliform, 5 - 10 mm long and 0.5 - 1 mm wide
segments, Cauline leaves several, suboppaosite, 15 - 18 cm long; lowermost one situated
near middle of stem, becoming shorter and subsessile upwards; petioles winged and
sheathed at base, 10 - 18 ¢cm long; leaflets ca 3 cm long, both alternate and opposite,
fingly laciniate; ultimale segments linear, capillary, often circinnate, glabrous, rather
coriaccous. Racemes terminal, corymbose, densely 12 - 30-flowered, rounded, upto 8
cm long, elongating in fruit; pedicels crecto-patent, 1 - 3 em long, apically arcuate in
fruit; lower bracts leal-like, oblong or Aabellate, 1.5 - 3 em long, with Nattened linear
bases and deeply divided lincar segments; lowers yellow with purple tips, rarely orange,
sometimes marked with purplish brown at base, ca 1.8 cm long. Sepals oblong, ovate,
irrcgularly serrate-laciniate, 1.5-3 x 1 - 1.5 mm, Upper petal with prominent rounded
crest at tip, 12 - 16 mm long, with up 1o 2.5 mm long slightly curved spur; lower petals
broadly 3 - 4 mm long; stigma fattened, bifid, projecting at base. Capsules narrowly
obovoid, broadly elliptic, clavate, 6 - 8 x 3.5 - 4 mm; seeds ca 10, smooth or faintly
foveolate, ca 1.5 mm across, shiny black.

Fl. & Fr. June - Oct.

Distrib. India: Alpine Himalayas, on damp streamsides and moist slopes, 3900 -
5200 m. Himachal Pradesh, Uttar Pradesh and Sikkim.

Mepal, Bhutan and China (S.E. Tibet).
37. Corydalis mucronifera Maxim., Fl. Tangut, 1: 51, 1. 24, [f. 19 - 21, 1889,

Herbs, stunted, diffuscly branched, erect, 3 - 6 cm high; main stem rather woody,
grooved, branching from base, often covered with triangular scales just below branches;
rootstock rather thick with fibrous roots. Basal leaves ternatisect, 1 - 4em long; petioles
1 -3 cm long, winged and sparsely pectinate-hirsute along margins, sheathed at base;
leaflets 3 at ends of petioles, entire or often lobed or laciniate; ultimate segments linear
to linear-spathulate, denticulate along margins, bluntly 3-fid. Cauline leaves smaller.
Flowers yellow, in simple few-flowered bracteate racemes; bracts obovate, laciniate, ca
12 x 8 mm, exceeding and hiding flowers. Sepals reniform, shortly laciniate along margin,
ca 1 mm across. Upper petal 6 - 8 mm long; including ca 3 mm long spur, denticulate
along margin from halfl way down, not crested; spur of lower petal ca 4 mm long; outer
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keeled or narrowly crested. Ovary with style bent near ridged stigma. Capsules
oblong, ca 3 mm long; sceds 2, ca 2 mm across, blackish-brown, reticulate,

FlL & Fr. July - Aug.
Distrib. India: Sikkim.
China (8. Tibet).

38. Corydalis nana Royle, Illus. Bot. Himal. 68. 1834. C. ramosa Hook. [ &
Thomson var. nana Hook. £, FL. Brit. India 1: 125, 1872.

Herbs, erect, dwarf, 5 - 15 cm high; stems simple or branched above, ascending,
glabrous; rootstock stout, often slender. Leaves spongy. Radical leaves bipinnate, ca §
em long; petioles 8 - 10 mm long, winged along margins; leaflets subopposite, ca 2 em
long, variously lobed; ultimate lobules obovate, linear-oblong or lanceolate, acute,
glabrous. Cauline leaves 3 - 4, the lower often subopposite, situated near middle of
stem. Racemes corymbose, densely 5 - 10-flowered, not overtopping leaves, ca 4 cm
long; bracts broadly flabellate, much dissected into linear segments, 14 - 25 mm long,
glabrous; pedicels 12 - 23 mm long, apically thickened and hooked in [ruit; flowers
greyish or bluish grey, tipped green, ca 13 mm long. Sepals broadly ovate, ca 13 mm
long. Sepals broadly ovate, apically dentate, ca | mm across. Upper petals eristate,
15 - 16 mm long; spur 4.5 - 6 mm long, somewhat down-curved; lower petal boat-shaped
except for cristate deflexed apex; inner petals dark tipped. Ovary placed at an angle to
the top of slightly thickened pedicel, ovoid or obovoid; stigma fMattened, slightly bilobed,
cach simply papillate at top. Capsules narrowly obovoid, ca 6 mm long; style 3 - 3.5 mm
long, sharply bent below stigma; seeds up to 10, ca 0.8 mm in diam., smooth, shiny.

FL & Fr. Aug, - Scpt.

Distrib. India: Alpine N.W. and W. Himalayas, 4200 - 6000 m. Jammu & Kashmir,
Himachal Pradesh and Uttar Pradesh.

Nepal,

ts %f"""‘“’ oligantha Ludlow in Bull. Brit. Mus. (Nat. Hist.) Botany 5: 60,1, 9,

Herbs, slender, 8 - 12 cm high; stems simple, arising from a cluster of fibrous roots.
Radical leaves several, ovate, bipinnatisect, 1 - 2 cm long, deeply divided into oblong o
m lobes; petioles 1.5 - 3 cm long. Cauline leaves solitary, similar, bipinnatisect
Withioothed segments; petioles smaller, S - 10 mm long, subtending small axillary bulbils.

€rs 2 - 3, subtended by sessile leaf-like bracts, blue or white. Upper petals 14 - 15
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mm long, including the slender 8 - 10 mm long spur; lower lip boat-shaped, acute.
Capsules not seen.

Fl. May.
Distrib. India: Temperate forest clearings, 2800 - 3100 m, Arunachal Pradesh.
N.E. Bhutan.

40. Corydalis ophiocarpa Hook. f. & Thomson, Fl. Ind. 259, 1855; Hook. f,, FL.
Brit. India 1; 122, 1872,

Herbs, robust, erect, 50 - 110 cm high; stems grooved, glabrous; rootstock woody,
Radical leaves numerous, ovate-triangular, 10 - 25 x 7 - 12 em, bipinnatisect; petioles
prominently flattened and winged along margins, 6 - 15 cm long; pinnae ca 6 cm long;
leaflets alternate, up to 3.5 cm long; terminal one the largest, deeply lobed; ultimate
segments oblong, apiculate, glabrous; nerves rather prominent below, Cauline leaves
numerous, smaller, on 1 - 2 cm long petioles. Racemes terminal, 5 - 15 cm long,
many-flowered; bracts entire, lanceolate to linear-acuminate, finely pointed, 2 - 5 mm
long; MNowers yellow, slender, 10 - 12 mm long, ca 2 mm wide. Sepals ovate, erose along
margins, ca 1 mm long, scarious. Petals uncrested; upper petal 10 - 12 mm long,
including short rounded ca 2.5 mm long spur; lip winged, but not crested; lower up equal
to upper. Ovary glabrous, tortuous; style glabrous; stigma reversely bifid. Capsules
strongly undulate, linear-tortuous, 20 - 25 mm long, ca 2 mm thick; sceds ca 1 mm across,
finely foveolate, black, shiny.

FI. & Fr. M-zy - July.

Distrib. India: Temperate forests, 3000 - 3300 m. Sikkim.

Bhutan and China (S.E. Tibet).

41. Corydalis pakistanica Jafri in FL. W. Pakistan 73: 26, ff. 8 D-F. 1974,

Herbs, perennial, dilfuse or ascending, (15-) 20 - 40 cm high, glabrous, green or
subglaucous, branched above; rootstock slender, covered with withered sheathing leaf
bases. Radical leaves reaching base of inflorescence, 10 - 20 (-25) cm long, 2 - 3-pin-
natisect; pinnae (3-) 4 - 5, subopposite or in altcrnate pairs and a terminal one, (10-)
15 - 30 (-40) mm long, 10 -20 (-25) mm broad with 3 - 5 lobes as pinnules; pinnules
subsessile or very shortly petioluled, 6 - 12(-15) mm in diam., deeply 4 - 5-lobuled; lobules
oblong-ovate, acute, minutely mucronate, 3 - 10 (-15) mm long, 2 - 4 {(-7) mm broad.
Lower cauline leaves similar to radical leaves but somewhal smaller; upper cauline
leaves small, sessile, deeply dissected with a few contiguous lobes or lobules, Racemes
short, dense, terminal, subthyrsiform, usually on short branches, 3 - 6 cm long, densely
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15 - 20-flowered, becoming lax later on; bracts linear-lanceolate to foliaceous, 1-3 cm
Jong, lower dissected and similar to upper cauline leaves; upper ones entire, acute,
slightly exceeding pedicels; flowers yellow, 1.5 - 1.7 cm long. Sepals ca 1 mm in diam.,
denticulate, white, membranaceous, Upper petal dorsally winged with the wing reach-
hm base and tips of spur, rounded or obtuse al apex; spur slightly down-curved,
slender; lower petal similarly winged, slightly saccate at base. Capsules oblong, 8 - 10
mm long, 2.5 - 3 mm thick, acute or subobtuse, deflexcd on clongated pedicels; style 2 -
3 mm long, curved above with broad stigmas; sceds 6 - 8, biseriate, ca 1.5 mm in diam.,

shiny black. ‘
Fi. & Fr. June - Sepl.

Distrib. India: N.W. Himalayas, 3500 - 4500 m. Jammu & Kashmir.
Pakistan.

42. Corydalis polygalina Hook. f. & Thomson, Fl. Ind. 263, 1855; Hook. ., Fl. Brit.
India 1: 123. 1872. C. graminea Prain in J. Asiat. Soc. Bengal 11, 65(2): 23. 1896,

Herbs, erect or decumbent, 12 - 25 cm high; branches diffuse, obscurely quadran-
gular, grooved, glabrous; rootstock rather woody with long attenuate and often branched
tuberous roots. Radical leaves ternate to biternate or subpinnate, up to 18 em long, with
narrowly lanceolate segments; petioles up to 15 cm long, channelled above; leaflets
dissected or linear-ovate, obtuse or acute and apiculale at apex, ca 2 x 0.4 cm, glabrous,
obscurely 3-nerved from base. Cauline leaves 1 - 3 (-5)-pinnate with 2 - 3 pairs of
linear-lanceolate leaflets, ca 4 cm long, upper leaves less divided; petioles ca 1.5 cm long.
Racemes terminal, 5 - 15-flowered, 3 - 5 cm long; bracts ca 7 mm long, dissected; lower
ones leal-like, upper ones shorter and entire, 6 - 12 mm long; pedicels 1.5 - 2.2 cm long,
!Hﬁmd in fruit; flowers yellow, 14 - 19 mm long. Sepals orbicular, ca 1 mm across,
irregularly serrulate along margins. Upper petal ca 16 mm long, crests on back almost
tothe entire length of spur, winged along margins; spur up to 8 mm long, straight; lower
petal Without a spur or pouch at base, acute, woody al margins; inner petals dark
brownish purple at tip. Ovary ovoid, glabrous; stigma ovate, expanded and slightly
hastate at basc. Capsules obovoid to lincar-oblong, 5 - 8 mm long; secds 6 - 9, shiny

FL & Fr. June - Sepl.

Distrib. India: Alpine grasslands, 3600 - 4900 m. Uttar Pradesh and Sikkim,

Nepal, Bhutan and China (S.E. Tibet),
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43. Corydalis pseudocrithmifolia Jafri in FI. W, Pakistan 73: 12, {. 3 D-F. 1974,

Herbs, perennial, glavcous or pilose; rootstock thick, divided at apex. Radical
leaves 6 - 15 cm long, equal to stem, often unifoliolate, bipinnatisect, 3 - 5-paired,
long-petiolate; pinnae ovate-orbicular, shortly petiolulate, 1 - 2 cm diam , often 3-lobu-
late; lobules sessile or subsessile, often further 1 - 3-lobulate; ultimate segmenlts ovate-
oblong, rounded-mucronate at apex, 2- 5mm long, 1 - 2 mm wide, glaucous, thin; cauline
leaves absent. Racemes laxly 10 - 15-flowered, 10 - 13 cm long; pedicels 1- 2.5 cm long,
deflexed and filiform in fruits; bracts 1- 2 cm long, entire or much dissected into lincar
1.5 - 3 mm long segmenis, Nowers greenish yellow, purple at apex, ca 2 cm long, Sepals
very minute. Upper petal kecled at back, minutely mucronate at apex, irregularly
dentate; spur cylindric, curved at base, 1.2 - 1.5 cm long; lower petal keeled behind, not
saccate at base. Capsules deflexed, oblong, cuneate at base, rounded at apex, 1.2 - 1.5
cm long, 2 - 2.5 mm thick, with 3 - 3.5 mm long persistent style bearing dilated stigma at
apex; valves minutely pilose with distinct midnerve; seeds biseriale, ca 1.5 mm in diam.

Fl. & Fr. May - Aug.

Distrib. India: Alpine Himalayas, in dry pastures, 4000 - 5500 m. Jammu &
Kashmir.

Pakistan.

44. Corydalis pseudolongipes Liden in Bull. Brit. Mus.(Nat. Hist,) Bolany 18: 532,
fl. 22D & 23D. 1989, C. longipes auct. non DC.; D. Long in Notes R. Bot. Gard. Edinb.
42: 87 - 106, 1984. C. longipes vars, burkillii, phallutiana and smithii Fedde, Repert. Spec.
Mov, 16: 314 - 315, 1920, C. sibinica auct, non (L. £) Persoon; Hook. [, FL Brit, India 1:
125, 1872, p. p.

Herbs, decumbent, 15 - 25 cm high; stems slender, much branched, weak, glabrous;
rootstock thinly fibrous. Leaves cauline, ca 3 cm long, ternate; each segment cuneately
2 -3 lobate; lobules narrowly obovate, obtuse, 1- 4mm broad. Racemes terminal, simple,
4 -8 cm long, 3 - 10-Nowered; bracts linear, deeply dissected along margins, rarely upper
ones entire, ca 2.5 mm long; pedicels 5 - 10 (-15) mm long; flowers yellow, 8 - 12 mm
long. Sepals broadly ovate, often deeply divided or lacerate along margins, rarely entire,
minute, ca 1 mm long. Upper petal concave, hooded, acute or shortly acuminate, with
broad often crenately toothed dorsal crest, decurrent along spur; nectariferous gland
prominent, not fused with spur, ca 1 mm long; spur 5 - 6 mm long, curved upwards,
slender, longer than short inner petals which are blackish purple-tipped; nectariferous
gland 0.7 - 1.4 mm long, one-sixth to one-fifth of the length of spur; lower petal 5 - 6 mm,
with rounded basal pouch and a constriction in the middle. Ovary glabrous, with
incurved style; stigma slightly flattened, with stalked papillac. Capsules deflexed,

obovoid, 5 - 7x 2 - 3 mm, minutely papillose all over surface; sceds ca 10, biseriate, ca
1.2 mm across, shiny.
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Fi. & Fr. June - Oct.

Distrib. India: Streamsides, sometimes as weed of cultivation, 2800 - 4000 m.
sikkim and Arunachal Pradesh.

Nepal and Bhutan.

Notes. According to Liden (L. c.), C. longipes DC. is endemic to Central Nepal.
Eastern Himalayan plants, so far known as C. longipes are C. pseudolongipes Liden and
Western Himalayan plants, so far known as C. longipes, are either C. filiformis Royle or
C. casimiriana Prain. C. pseudolongipes Liden is distinguishable from these by acute
outer petals, blackish purple-tipped inner petals, lower petal lacking a pouch and stigma
with 4 stalked apical papillac.

45, Corydalis shakyae Liden in Bull. Brit. Mus. (Nat. Hist.) Botany 18: 519, ff. 11
C-D, 12 C-D. 1989.

Herbs, up to 40 cm high; stems somewhat flexuous, leafy, zig-zag branched. Leaves
3 - 4 times ternate to subpinnate with divided leaflets; lower petiole often longer than
lamina; upper much shorter; ultimate segments narrowly oblanceolate to oblong with
acuminate apices. Racemes 5 - 14-flowered, 2 - 6 om long with usually short peduncles;
bracts deeply divided with narrow irregularly divided or dentate segments, progressively
smaller upwards, glabrous; pedicels 7 - 10 mm long, about as long as bracts, arcuale,
more recurved in fruit; flowers 18 - 22 mm long, yellow with brownish green keel on the
upper petal and dark apices to inner petals. Sepals reniform, dentate, ca 1.5 mm long,
Quter petals with broad eroded crests; spur of upper petal 10 - 11 mm long, tapering,
slightly down-curved; nectariferous gland about two-fifth as long as spur. Stigma with
distinct horns. Capsules obovoid, abruptly narrowed into 3.5 - 4 mm long style; seeds
2 -6, glossy, 1.5 - 2 mm in diam.

Fl. & Fr. July - Aug.

Pradesh
Nepal.

Distrib. India: Open subalpine slopes on rock crevices, 3600 - 3900 m. Uttar
(Kumaon).

Notes. Closely allied to C. thyrsiflora Prain and C. pakistanica Jafri.

46. Corydalis sikkimensis (Prain) Fedde, Repert. Spec. Nov, 17: 201 1921, C.
duthiei Maxim. var. sikkimensis Prain in J. Asiat. Soc. Bengal I1, 65(2): 33. 189%.

mm or diffuse with numerous decumbent stems, 10 - 25 cm high, glabrous
s rootstock slender, thicker towards apex, crowned with withered mem-
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branous sheathing leafl bases and cataphylls, often branched. Radical leaves 8 - 20 x
1.5-4 cm, 2 - 3-pinnatisect with 4 - 5 pairs of lateral and one terminal pinnae; petioles
7 - 15 cm long; pinnae sessile or subsessile, deeply 3-lobed with each lobe again 2 -
3-lobuled; ultimate segments linear to oblong or obovate, acute, pointed or rounded at
apex, 3 -5 mm long, 1- 1.5mm wide. Cauline leaves 2 - 4, rarely 1, often in subopposite
pairs, similar but smaller than radical leaves. Racemes simple, (5-) 10 - 15-flowered,
short, dense, subcorymbose, 3 - 5 em long, slightly lax, elongating in fruit; pedicels 5-12
mm long; bracts 1 - 2 em long, 5 - 12 mm broad; lower ones broadly ovate, laciniately
linear-lobed; upper ones becoming smaller, less divided and ultimately entire, lanceo-
late to elliptic; flowers yellow, 15 - 18 mm long, crowded, suberect to horizontal, lower
ones becoming subvertical. Upper petal 15 - 19 mm long, including spur, dorsally
winged up to base of lamina or tips of spur, obtuse or rounded at apex; spur straight (o
subfalcate, conical with crest decurrent almost to tip, 5 - 8 mm long, yellow; lower petal
similarly broadly winged and crested, subsaccate at base. Ovary oblong-obovoid, ca 4
mm long, ca 1.5 mm thick, with 3 - 4 mm long style and apically curved broad bifid stigma.
Capsules narrowly obovoid to oblong, ca 15 mm long, ca 5 mm thick; seeds 3-8, ca |
mm across, shiny, smooth.

Fl. & Fr. July - Sept.

Distrib. India: Moist rocky places, near streamsides in Himalayas, 3800 - 4500 m.
Uttar Pradesh and Sikkim,

Pakistan, Nepal, Bhutan and China (5. Tibet).
47. Corydalis stewartii Fedde, Repert. Spec. Nov. 19: 119. 1923,

Herbs, annual or biennial, weakly branched, sparsely leafy, 10 - 30 (-30) cm long,
glabrous, subglaucous, sometimes slightly succulent; rootstock usually absent, rarely
present and very stoul. Leaves ternate, 10 - 15 x 3 - 5§ em, lower and basal ones
long-petioled; pinnae suborbicular, ovate, cuncate, 5 - 10 (-15) mm long, 3-lobulate,
with slender petioles; lobules obovate-oblong, cuneate at base, somewhat rounded and
obscurely mucronate at apex, 3 - 10 mm long. Racemes many, simple, terminating the
branches, laxly 5 - 10-flowered, 3 - 5 em long; bracts foliaccous, small, upper ones
gradually becoming entire, linear and much smaller; pedicels 2- 5 mm long and deflexed
in fruit; flowers pale yellow with dark tips, 6 - 10 mm long. Sepals minute. Upper petal
narrow, acute to subacuminate at apex, sometimes with an obscure dorsal wing; spur
slender, slightly curved and blunt at apex; lower petal not saccate at base, simple.
Capsules linear, 12 - 15 mm long, 1.5 - 2 mm thick, subtorulose, narrowed and seedless
at base, slightly rounded at apex; style slightly curved at apex with broad stigma, 2 - 3
mm long; seeds 6 - 8, uni- or biseriate, ca 1.5 mm in diam., minutely tubereled, black.

Fi. & Fr. May - Sepl.
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Distrib. India: Damp places in temperate and subalpine areas of N.W. Himalayas,
2800 - 3800 m. Jammu & Kashmir.

Pakistan.

Notes. Wendelbo (F1L Iranica 110: 4- 5.1974) reduces this to a synonym of C. comuta
Royle but here leaves are primarily ternate and not pinnate as in C. comuta.

48. Corydalis stracheyi Prain in J. Asial. Soc. Bengal I, 65(2): 37. 189%. C nana
var. jacquemontii Fedde, Repert. Spec. Nov. 18: 29,1922,

Herbs, weak, diffuse, ascending, (10-) 15 - 40 cm high, glaucous; stems leafy,
branched, grooved, glabrous; rootstock very long, rather robust, split into several firm
fibrous strands, crowned by withered remnants of leaf-sheaths and scales. Radical
leaves few or absent. Cauline leaves oblong in outling, bipinnate, § - 7 cm long; leaflets
laciniate, ca 1.5 cm long; lobules lanceolate to lincar-lanceolate, oblanceolate or nar-
rowly obovate, acute and shortly apiculate, 2 - 5 x 0.5 - 1 mm, glabrous with midrib
prominent beneath; petioles 3 - 6 cm long, sheathing at base, winged along margins;
upper leaves with shorter petioles. Racemes terminal and  axillary, 2 - 10-flowered;
upper bracts narrowly oblanceolate, ca 4 mm long, entire; lower bracts lincar-spathu-
late, 7- 10x 5 - 7 mm, longer and often much divided; pedicels (2-} 7- 15 (-18) mm long,
recurved in fruit; flowers often solitary, ca 13 mm long, yellow, sometimes orange with
purplish brown and green markings on keel and sometimes also on spur.  Sepals
orbicular, ca 1.5 mm across, erose along margins. Upper petal winged on back, 12- 14
mm long; spur ca 5 mm long, rather straight; inner petals clawed at base. Ovary glabrous;
stigma expanded, pointed at base. Capsules broadly ovoid or narrowly obovoid, 6 - 10
mm long, ca 3 mm thick; seeds 5 - 10, biscriate, 1 - 1.2 mm across, minutely papillose,
dull or subglossy.

Fl. & Fr. June - Oct.

Distrib. India: Deeply rooted among boulders in alpine slopes, 3800 - S000 m. Uttar
Pradesh and Sikkim.

Nepal and China (5. Tibet),

49. Corydalis stricta DC,, Syst. Nat. 2: 123, 1821; Hook. [, Fl. Brit. India 1: 126,
1872. C. astragaling Hook. f. & Thomson, F1. Ind. 270, 1855.

Herbs, erect or decumbent at base, tufted, perennial, (15-) 20 - 50 (-60) em high;
stems stout, fleshy, sim ple or sparsely branched, striated, much exceeding radical leaves,
glaucous; rootstock thick, spindle-shaped, simple or shortly branched, dark

densely crowned with rigid often shiny sheathing leaf bases and scales. Leaves

Y, thick; radical leaves many, congested, pinnate or bipinnate or 2 - 3-pinnatisect,
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7-15x(1.5-) 2 - 4 em; petiole as long as lamina; pinnae shortly petioled, or sessile with
3 - 5 lateral pinnae and a terminal one, 1.5 -3 x 1 - 1.5 cm, 3 - 4-lobed with each lobe
again ternately divided; ultimate lobules ovate, triangular-ovate to lincar-oblong or
oblanceolate, acute or minutely acuminate and shortly mucronate at apex, (1-)3 - 6
(-8) x 1 - 3 mm. Cauline leaves alternate, subopposite, few to many, becoming smaller
and subscssile upwards;, petioles absent or short, with or without sheathing bases.
Racemes terminal, simple, rarely branched below, densely 20 - 60-flowered, oblong, 3 -
5 cm long, 2 - 4 ¢m broad; bracts hyaline, membranaceous, subulate, linear or elliptic,
entire or rarcly minutely denticulate, acute to acuminate, 5 - 9 mm long, scarious along
margins; pedicels 3 - 6 mm long; Nowers yellow, 12 - 17 mm long. Scpals ovate,
lanceolate, dentate, Ambriate at base, 2 - 4 x 1.5 mm. Upper petals slender, abruptly
subglobose near apex, somewhat upeurved, sharply acuminate or mucronate at lip,
dorsally very narrowly winged, slightly expanded and fimbriate at margins; spur subglo-
bose or gibbous at base, 2.5 - 4 mm long; lower petal similar to the lamina of upper petal,
slender, narrow below, hardly saceate at base. Capsules linear, straight, often pendulous
on somewhat thickened pedicel, (15-) 20 - 30 mm long, 2.5- 3.5 mm thick; style 3-5 mm
long, upcurved at apex; seeds 6 - 9, uniseriate, ca 2 mm in diam., shiny black.

Fl. & Fr. May - Aug,

Distrib. India: Among dry rocks in NW. Himalayas, 3500 - 5400 m. Jammu &
Kashmir.

Nepal, China (W. Tibet), Pakistan to Central Asia.

Notes. A very polymorphic specics in habit, leafl segmentation and (lower size, but
constant in its long linear fruits.

80. Corydalis tibetica Hook. [. & Thomson, FL. Ind. 265. 1855; Hook. [, Fl. Bril,
India 1: 124. 1872,

Herbs, perennial, slender, diffuse, 5 - 16 (-20) em long, glabrous or subpilosc-glan-
dular, glaucous; stems usually leafless, rarely 1-leaved, often developing a shoot in s
axil. Radical leaves (5-) 8 - 20 em long, including petiole, bi- or sub-tripinnatisect,
somelimes 4 - 5-jugate with terminal lobe often slightly larger and densely lobulate;
petioles 3 - 4 cm long; pinnac ovate 1o suborbicular, 1 - 2.5 cm long; sessile or subsessile,
shallowly to deeply dissected into pinnules or lobes; each pinnule or lobe again divided
in threes; ultimate segments narrowly oblanceolate or oblong-linear, (2-) 4 - 10 mm long,
1-1.5(-2) mm broad. Cauline leaves, if present, smaller and reduced. Racemes simple,
hardly exceeding radical leaves, laxly 3 - 10-flowered; Nlowers yellow with brown or green
tips, 1.5 - 2 cm long. Scpals minute, denticulate. Upper petal with dorsal wing reaching
up to lip of spur and skightly denticulate, expanded and cristate or entire along margins,
acule or acuminate at apex; spur slender, straight or slightly down curved, 8 - 10 mm
long; lower petal winged as in u pper petal, subsaccate at base. Capsules oblong-ovoid,
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7.9 mm long, ca 2.5 mm thick; style 4 - 5mm long, curved at apex; secds 4 - 6, biscriate,
1.5 - 2 mm in diam,, shiny black.

FlL & Fr. June - Sepl.

Distrib. India: Alpine N.W. Himalayas, 4000 - 5000 m. Jammu & Kashmir.
China (W. Tibet).

51. Corydalis thyrsiflora Prain in J. Asial. Soc. Bengal II, 65(2): 35. 189%6. C
gortschakovii auct. non Schrenk.; Hook. [, Fl. Brit. India 1; 125. 1872,

Herbs, crect or ascending, diffuse, perennial, (10-) 15 - 40 (-60) em high; stems
usually branched above, striate, subsucculent, glabrous, subglaucous; rootstock woody,
thickened. Radical leaves 2 - 3-pinnatisect, ofien reaching up to base of inflorescence,
glaucous; petioles long, slightly sheathing at base; pinnae 5 - 10 on cach side and a
terminal one, alternate or subopposite, 1 - 3 (-4) cm long, 1 - 2 cm broad, shortly
petioluled to subsessile, 3 - 7-pinnuled; cach pinnule deeply 3 - 5-lobuled, 5 - 10 (-15)
mm across; ullimate segments obovate, oblong Lo linear, acute, acuminate, minutely
mucronulate, (3-) 5- 10x 1- 3 mm. Cauline lcaves many, similar, gradually becoming
smaller upwards, petiolate to subsessile, alternale to subopposite. Racemes terminal or
on short apical branches, densly 20 - 40-Nlowered, thyrsiform, tapering above, (3-) 5-12
cm long; upper bracts lincar, entire, 8 - 12 (-15) mm long; lower bracis pinnatisect with
ca 1 mm broad lobes; pedicels up to 10 mm long, shorter than bracts, deflexed and up
to 12 mm long in fruits; flowers yellow or orange-yellow, with purple tips, 13 - 18 mm
long, 3 - 5 mm broad, lower ones usually inverted. Sepals minute, orbicular, much
dissected along margins, ca 1.5 mm in diam., membranaceous. Corolla 15- 18 mm long;
upper petal with broad dorsal wing near apex, obtuse; spur broad, obtuse, straight or
slightly downcurved, 6 - 7 mm long; lower petal saccate at base, winged like upper petal.
Capsules ellipsoid, 5 - 10 mm long, 3 - 3.5 mm broad, on recurved clongated pedicels;
valves 3 - 4-veined; style 3 - 3.5 mm long, curved at apex; secds 3 - 6, biseriate, ca 2 mm
in diam., shiny, black.

Fl. & Fr. June - Sept.

Distrib. India: N.W. Himalayas, 3500 - 5000 m. Jammu & Kashmir and Uttar
Pradesh (Nanda Devi sanctuary).

Pakistan.

! 51 Corydalis trifoliata Franchet in Bull. Soc. Bot. France 33: 302. 1886: D. Long
8 Grierson & Long, F1. Bhutan 1(2): 392. 1984. €. trifoliolata auct.plur.

s
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Herbs, 8 - 25 cm high; stems simple, grooved, glabrous; flowering stems lealless
below, arising from axils of fleshy scales forming small bulbils; tubers napiform, sessile,
simple, fibrous. Radical leaves small or absent. Cauline leaves solitary or rarely few,
trifoliolate, up to 8 em long; petioles 5 - 15 mm long, sheathed al base; leaflets sessile,
elliptic, broadly obovate, acute, entire, 1.5 - 2 cm long, ca 1 ¢em wide, chartaceous, with
obscure nerves. Racemes densely 2 - 5-Mlowered; bracts broadly ovate to elliptic o
oblong, acute, entire, 1 - 2x0.5 - 1 em; pedicels 5 - 8 mm long; flowers light purple or
blue, rarely white, 11 - 16 mm long. Sepals ovate, laciniate, ca 1 mm long. Upper petal
10 - 15 . m long, not crested; spur narrowly cristate, 4 - 8 mm long, rather thick; lower
petal boat-shaped, shortly exserted beyond upper petal.  Stigma expanded, angled.
Capsules lincar-oblong,

Fl. June - July.
Distrib. India: Damp ground in temperate forests, 3500 - 4300 m, Sikkim,
Nepal, Bhutan, 5. & 5.E. China (Tibet and Yunnan).

53. Corydalis vaginans Royle, Illus. Bol. Himal. 69, 1834, C. ramosa Hook. [ &
Thomson, Fl. Ind. 267. 1855. C. ramosa var. vaginans Hook. ., F1. Brit. India 1: 125. 1872.

Kash.: Mamiran, Mantini.

Herbs, perennial, procumbent, weak, (10-) 20 - 60 cm high; stems simple or much
branched, lealy, glabrous, subglaucous; branches often long and straggling; rootstock
slender, simple or branched, often short-noded. Leaves usually tripinnate or bipinnate,
7-12 x 3 - 4 em; petioles sheathing at base, becoming smaller upwards; pinnac and
pinnules petioled; pinnules deeply lobed into a number of ultimate lobules, ovate Lo
suborbicular in outling, 1 - 2 cm in diam., ultimate lobules variable, lanceolate, linear-
oblong to obovate-oblong, acute or rounded at apex, 2- 12x 1 -4 mm. Racemes simple,
many, lerminal on branches, 3 - 12 cm long, 8 - 20-flowered, lax in fruit; bracts usually
deeply dissected, upper ones linear, subenlire or entire, lower ones trisect, leafy, 1- 2
cm long, shortly stalked or sessile, often papillose-scabrid on nerves beneath; Nowers
yellow, often with brownish veins, 1 - 1.5 cm long. Sepals minutely dissected along
margins, 1- 1.5 mm long. Upper petal hooded, dorsally winged with lacerate, denticulate
or subentire crest; spur straight, obtuse, 6 - 8 mm long; lower petal winged like upper
one, saccale at base. Capsules obovoid or oblong-ovoid, 7 - 12 mm long, 3.5 - 5 mm
thick, on 6 - 13 mm long deflexed pedicels, explosively dehiscent; valves finely striated;
style curved at apex, 1.5 - 2 mm long; seeds 6 - 11, biseriate, 1.5 - 2 mm in diam., smooth,
shiny black.

Fi. & Fr. May - Oct.
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Distrib. India: W. & N.W. Himalayas, in open slopes, 2800 - 4500 m. Jammu &
Kashmir, Himachal Pradesh and Uttar Pradesh.

Nepal, Pakistan and Afghanistan.

2, Dicentra Bernhardi, nom. cons,

Herbs, climbing or erect; stems grooved, glabrous; rootstock stout, often tuberous,
perennial. Leaves alternate, repeatedly ternate, petiolate, exstipulate; leaflets entire,
ovate, spathulate, sometimes orbicular, equally or uncqually acute or rounded, some-
times cordate at base, petiolulate; terminal leaflets often replaced by a branched tendril;
nerves 3 - 4 from or slightly above base. Flowers in lateral leal-opposed pendulous
corymbs or umbels, pedicellate, bracteate. Sepals 2, small, caducous. Petals 4; outer
pair coherent and keeled, forming a compressed tube, spurred or gibbous at basc,
hooded and divergent at tip; inner pair rather linear, crested, unguiculate, exposed at
mouth, with long slender claw and connivent hooded limb enclosing anthers and stigma.
Stamens 6, in 2 bundles of 3 each; filaments adherent to outer petals, middle anthers of
each bundle 2-loculed; lateral anthers 1-loculed; each bundle expanded at base into 1 -
2mectar glands, enclosed by swollen base of outer petal. Ovary elongate, 1-loculed, few
to many-ovuled; style slender, stigmas flattened with 2 apical horns. Fruits capsular,
linear, cylindric, ellipsoid, ovoid, rotund, dehiscing by 2 valves, leaving placentae at-
tached to persistent style. Seeds reniform, rather flattened, papillate, beaked on one
side, often bulged on either side at beak, arillate or not.

Western to Eastern Himalayas, Meghalaya, China, Siberia, Japan and N, America;
ca 20 species, 6 in India,

KEY TO THE SPECIES

la. Raccmes mostly 2 - B-Nlowered; bracts and scpals fimbriate or toothed at base; fruits lincar, more than

3.5 cm long, less than 5 mm long 2
b. Racomes mostly & - 14-flowered; bracts and sepals entire at base; fruits ovoid, less than 3.5 cm long,
more than 5 mm thick 3
2a. Stout herbs, upto Im high: leaflets up to 4 x 1 cm; racemes 6 - B-flowered; fruits torulose; seeds
l-scriate, opague &I toriilosa
b. Slender herbs, up to 1.5 cm high; leaflets about 1.5 x 0.5 cm; racemes 2 - 4-Mlowered; fruits not torulose;
seeds 2-seriate, shiny X I roylel
8. Leaflets broadly ovate, 2.5 - 6x 2 - 3 cm, prominently 3 - 6-nerved from base; nectar glands short, thick,
up 1 1.7 mm thick, not hooked at apex L I paucinervia
B, Leaflets ovate-<lliptic or lanceolate, up to 3.5 x 2.5 cm, not prominently 5 - 7-nerved from base; nectar
= Eland long, slender, less than 1 mm thick, hooked or not at apex 4

=% ovate-clliptic; nectar glands 4 - 5 mm jong, deflexed and strongly hooked at apex; fruits ovoid,
ellipsaid with long persistent style 4. . scundens
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b, Leaves narrowly ovate-lanceolate; nectar glands ca 3.5 mm long, defloxed but not hooked at apesx;

fruits narrowly ellipsoid, acute at both ends, rather elongated 5
5a. Leafcts greyish when dry, about 1.5 - 3x (L6 - 1.4 em; petals ca 6 mm lony; capsules generally rounded
at base 6. . venilil

b. Leafets greenish when dry, about 3-35x 1 - 2em; petals ca 22 mm long: capsules acute at both ends

L. . macrocapnas

1. Dicentra macrocapnos Prain in J. Asial. Soc. Bengal 65: 12. 1896, Dicentra
scandens auct. non (D. Don) Walp.; Hook. [. & Thomson, FL. Ind. 273. 1855, p. p.; Hook.
f. Fl. Brit. India 1: 121. 1872, p. p. Dactwlicapnios macrocaprios (Prain) Hulch. in Bull.
Misc. Inf, Kew 1921: 104, 1921.

Herbs, climbing, ca 1 m long; stems grooved, glabrous. Leaves decompound,
exstipulate, ca 8 cm long; petioles ca 3 cm long; basal leaves often modified into branched
tendrils; lateral leaflets slightly smaller, broadly ovale, entire, equally or unequally acute,
rounded or truncate at base, obtuse, apiculate at apex, glabrous; main nerves 3 from
base; lateral nerves further branched to form 4 - 5 nerves, cach joining at margin; terminal
petioles longest, ca 1.6 cm long; lateral petioles shorter. Flowers yellow, ca 2.2 cm long,
in leaf-opposed racemes, ca 6 ecm long, bracteate; pedicels ca 2 em long; peduncles ca 8
cm long. Sepals 2, ca2 mm long. Petals ca 22 mm long, cresied at back. Stamen bundles
connate at top. Stigma slightly Nattened. Capsules lincar-ovoid, acule at basc, attenuate
at apex; sceds several, bulged at base, papillate above, not papillate near hilum, black.

Fl d Fr. Jan. - Dec.

Distrib. India: Himachal Pradesh and Uttar Pradesh (Garhwal Himalayas).
Nepal and Myanmar.

2, Dicentra paucinervia K. Stern in Brittonia 13; 45. 1961,

Herbs, scandent or climbing, 4 - 5 m long; stems S-angular, grooved, glabrous;
rootstock stout. Leaves trifoliate, exstipulate, ca 8 cm long; petioles ca 3 em long, angled,
slightly vaginaie at base; leaflets broadly ovate, acuie or acuminate, 2.5-6x 2 - 3 cm;
terminal leaflet ovate, rounded or acute at base; laterals slightly unequally cordate at
base, entire, glabrous; nerves 3 - 6 from base, lowesl pair comparatively inconspicuous;
petiolules grooved above, terminal ones up to 8 mm long; terminal leallets often
tendrillar. Flowers orange, ca 2 cm long, in leaf-opposed 7 - 14-flowered ca 22 cm long
racemes; pedicels up to 2.5 em long; bracteoles ca 3 mm long. Sepals ovale-acuminate,
ca 2 mm long. Petals yellow, ca 2 em long, faintly reflexed, slightly spurred; inner with
filiform ca 1.5 em long claw, crested; filaments connate up to anthers; nectariferous
glands short, 4 - 5 mm long, ca 1.7 mm wide, nat hooked, often producing a waxy

secretion. Style filiform, ca 8 mm long. Capsules ovoid, 12 - 20 mm long, 4 - 8 mm thick;
seeds many, reniform, papillate, arillate.
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Fl. & Fr. May - Nov.

Distrib. India: Warm broad-leaved forests, 900 - 1500 m. Sikkim and West Bengal
(Darjeeling District).

Bhutan.

Notes. Stern (L. c.) speaks of the similarity of D. grandifoliolata Merrill and D.
inervia to an extent, but the leaflets of the former are membranaceous, veins not

prominent beneath and spur shorter.

3. Dicentra royleli Hook. [. & Thomson, Fl. Ind. 273. 1855; Hook. I., Fl, Brit. India
1: 121. 1872, Dactylicapnos roylei (Hook. f. & Thomson) Hutch. in Bull. Misc. Inf. Kew
1921: 104. 1921,

Herbs, slender, climbing, ca 1 m long; stems sulcate, glabrous. Leaves biternate,
exstipulate; petioles ca 2 cm long; leaflets ovate-spathulate, rounded or acute, often
uncqually so at base, obtuse or acute at apex, 8 - 14 x 4 - 7 mm; lateral leaflets smaller;
nerves 3 - 5 from base, rather inconspicuous; terminal leaflets modified into tendrils,
Flowers yellow, often tinged purple, ca 1.5 cm long, in leaf-opposed, ca 3 cm long 2 -
3-flowered corymbs; pedicels ca 1.2 cm long; bracts lincar, 8 - 12 mm long, ca 2 mm
wide. Sepals similar to bracts, but smaller, linear to linear-lanceolate, 7- 9 mm long, ca
2mm wide. Petals 15 - 18 cm long; outer petals broadly shortly spurred, 14 - 18 mm long,
2 - 4 mm broad at insertion, auricled at base, acuminate at apex; inner petals broadly
spathuate-orbicular, narrowly clawed at base, bifid at apex. Nectariferous glands slen-
der, curved, 2 - 3 mm long. Owary with stigma half-moon shaped. Capsules linear-
cylindric, tapering upwards with persistent quadrangular stigmas, 3.5 - 5 cm; seeds ca
10 - 12, biseriate, orbicular, compressed, striate, shiny, arillate at back.

FIL & Fr. June - Sept.
Distrib. India: 1200 - 1600 m. Himachal Pradesh, Sikkim and Meghalaya.
Bhutan.

4. Dicentra scandens (D. Don) Walp., Repert. 1: 118. 1842; Hook. [, Fl. Bril. India
L:121. 1872, p. p. Dielytra scandens D. Don, Prodr. Fl. Nep, 198, 1825, Dactylicapnos
allich, Tent. FI. Nep. 51,1, 89. 1826. Dicentra thalictrifolia (Wallich) Hook.

f. & Thomson, F1. Ind. 272. 1855: Hook. f. I. c. Fig. 15.

Herbs, climbing, ca 3m long; stems grooved. Leaves 2- 3times ternately compound,
““Plﬂ&lc'] ca 5 cm long; petioles ca 3 cm long; leaflets ovate-elliptic or ovate-spathulate,

05 apiculate, abruptly acute or cuncate at base, sometimes unequally so, 1- 3.5 x
‘iﬂm Veins 5 - 7 from base; terminal petiolules ca 1 em long. Flowers yellow or
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Fig. 15. Dicentra scandens (D. Don) Walp.
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rarely purple, ca2 cm long, in leaf-opposed 7 - 10-flowered 2 - 7 cm long racemes; bracts
lanceolate, 4 - 10 mm long, entire; pedicels filiform, up to 2.5 cm long. Sepals triangular,
ovale, acuminale, entire, 2 - 3 mm long, glabrous, caducous. Petals yellow, acute,
spurred; outer pair 1.8 - 2 em long; inner pair unguiculate with crested lower lobe;
nectariferous glands 4 - 5 x 0.8 - 1 mm, strongly hooked at apex. Ovary oblong, with
slender style and quadrangular flattened stigma. Capsules ovoid-ellipsoid with persist-
ent style and stigma, 14 - 20 % 6 - 8 mm, more or less fleshy; seeds numerous, in 4 rows,

reniform, papillate, black, often with a small white aril.

FlL & Fr. June - Dec.

Distrib. India: Climbing on shrubs in forests, 2000 - 2750 m. West Bengal, Sikkim
and Mecghalaya.

Bhutan.

£  Dicentra torulosa Hook. . & Thomson, Fl. Ind. 272. 1855; Hook. [, Fl. Brit.
India 1: 121. 1872, Dactvlicapnos tontlosa (Hook. [. & Thomson) Hutch.in Bull. Mise.
Inf, Kew 1921: 104. 1921.

Herbs, slender, trailing or climbing, glabrous; stems sulcate, 2 - 3 m long, whitish or
yellowish, Leaves biternately decompound, 4 - 10 cm long, exstipulate; petioles 4 - 12
cm long, ending in a branched tendril; leallets ovate, obovate or elliptic to linear-lan-
ceolate, cuneate at base, acute at apex, 10 - 20 x6 - 10 mm, membranous; terminal leaflets
ovate, ovate-spathulate, elliptic-ovate, acute al base, apiculate at apex, 1.5 x 0.8 cm,
sometimes up to 2.5 x 1.2 cm; nerves palmately 3 - 5, rather indistinet; terminal petiolules
longer than lateral ones. Flowers golden yellow, cylindrical, ca 6 - 8 mm long, in
leaf-opposed ca 4 em long corymbose racemes or subumbels; peduncles 1 - 2 cm long;
pedicels slender, ca 8 mm long; bracts linear, fimbriate, 6 - 8 mm long. Sepals linear-
subulate, scale-like, ca 2 mm long, lacerate along margins. Petals connivent, ca 8 mm
long; outer two oblong, concave, saccate at base, acute at apex; inner two keeled, briefly
clawed at base, cohering at apex. Stamens diadelphous from base; filaments with short
basal spurs. Ovary linear, style slender; stigma quadrately bilobed. Capsules pod-like,
linear, curved, torulose with persisient narrowed style, 2 - 5 cm long, 2 - 4 mm thick,
dehiscing by 2 membranous longitudinal valves; seeds many, uniseriate, strophiolate at
base, striated, beaked with 2-lobed aril, 1- 1.5 mm broad, granulate, opaque, brownish.

FL June - Aug.; Fr. Sept.- Now.
Distrib. India: Meghalaya.
Endemic.

&
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6. Dicentra ventii Khanh in Fedde, Repert. Spee. Nov. 83: 5400 1972 (1973). D,
scandens (D, Don) Walp., Repert. 1: 118, 1842, p. p.

Herbs, climbing, ca 45 em long; stems slender, grooved, glabrous. Leaves allernate,
bilernate, exstipulate, ca 8 cm long; leallets ovate, elliptic, narrowly lanceolate, spathu-
late, unequally acute or obtuse at base, 2.2 - 4 x 1 - 1.5 cm, drying grey, 3-nerved from
basc; ultimate leaflets tendrillar; petiolules slender, 1.5 - 2 em long. Flowers yellow, ca
2 cm long, in 6 - 8-flowered leal-opposed ca 8 em long racemes, bracteate; peduncles ca
5 cm long; pedicels ca 3 em long, slender, increasing in length in {ruits. Sepals minute,
ca 2mm long. Pelals unequal, ca 6 mm long; inner unguiculate, obeordate, panduriform,
appendiculate al apex, dorsally cristate; spur ca 3 mm long, incurved; nectar glands 3 -
5 x 0.8 - 1 mm, deflexed but not hooked at apex. Ovary with slender style and
guadrangular Nattencd stigma. Capsules linear-oblong or narrowly ellipsoid, attenuate
at apex, abruptly rounded at base, 17 - 20 x4 - 5 mm; style and stigma persistent; seeds
numerous, papillate.

Fl. & Fr. July-Oct,
Distrib. India: Among scrubs, 1500 - 2700 m. West Bengal (Darjeeling) and Sikkim.
Endemice.

Notes. This species is quite distinct from D. seandens, especially in the shape of
lealets and capsules and in the grevish colour when dry.

3. Fumaria L.

Herbs, usually annuals, rarely perennials, ercct, or diffuse, scrambling or somelimes
scandent, usually with long stems, glabrous or subglabrous, Leaves cauline, irregularly
2 - 4-pinnalisect; segments usually narrow. Flowers small, white or pink, short pedicel-
late, in terminal or leaf-opposed bracteate racemes; bracts linear, short, rarely as long
as pedicels. Sepals 2, lateral, small or obsolete. Corolla zygomorphic; petals erect or
connivent, outer pair dissimilar, upper one gibbous or spurred at base and hooded at
apex, lower one shorter, not spurred, flat or concave; inner pair clawed, keeled, free
or coherent at tip. Stamens 6, in 2 bundles, upper bundle produced into a basal
nectariferous gland enclosed in spur of petal; anthers dimorphic. Ovary subglobose,
I-loculed; ovules 1 (-2); style filiform, articulate at base; stigma entire or shortly 2-lobed.
Fruit a 1-seeded nutlet, indchiscent, subglobose, rugulose or smooth when dry with 2
apical pits due to clefts in the mesocarp; seeds not arillate, brownish.

Europe, extratropical Africa, Central Asia, Himalayas, plains of N. India, up to
Myanmar; ca 50 species, 4 species in India.
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Notes. The specics of this genus show high amount of variability. There is much
discord various authors on the delimitation of species. The variability largely
depends on light and shade conditions. The genus needs a careful revision on its whole
range coupled with ficld observations. Cleistogamous flowers are known in plants
growing under shade. Often they grow as weeds in cultivated fields.

KEY TO THE SPECIES

Peduncies 2 - 6 cm long sepals more than 1.5 mm long: corclla mare than 7 mm long 2
Peduncics 0.5 - 1.5 cm long; scpals 1 mm or less long, corolla less than 7 mm long 3
Pedicels erect in [ruit; scpals 1.5 - 3.5 mm long; corolla 7 - 9 mm long, dark purple; wings of upper
petal not prominently uptumned; nutlets rugose when dry 3. F. olficinalis
Pedicels recurved-arcuste in fruit; sepals 4 - 6 mm long corolla 10 - 14 mm long, creamy-white or light
pink; wings of upper petal prominently upturned; nutles smooth when dry L F. capreolata
3a. Bracis equal or slightly longer than fruiting pedicels; corolls pale pink or white, 6 - 7 mm long: leaf
segmenis obscurely channelled or not; nullels obluse at apes L F. indica
b.  Bracis shorter than (ruiting pedicels; petals pinkish violet or purple, 5 - 6 mm long; leal segments
Mai; nuilets minutely apiculate at apex 4. F. vaillaniii

B

-

1, Fumaria capreolata L., Sp. P1. 701. 1753; D. Long in Gricrson & Long, Fl. Bhutan
1(2): 384, 1984,

Extensive scramblers, up to 1 m long. Leaves much dissected; lobes elliptic to
oblong, 2 - 4 mm broad. Racemes up to 20-lowered; peduncles 2 - 5 em long, shorter
than racemes; pedicels often rigidly arcuate-recurved in fruits; bracts equal to or shorter
than fruiting pedicels. Sepals more or less dentate, obtuse, 4-6 x2 -3 mm. Petals
10 - 14 mm long, creamy white or pinkish, rurcly deeply red, often with blackish red tips
on wings of upper petal and on apex of inner petal; upper petal narrow, laterally
compressed, with upturned wings; lower petal with very narrow erect margin, Nutlets
subglobose, obtuse, obscurely keeled, ca 2 x 2 mm, smooth when dry.

FlL SepL

Distnip, India: Introduced from Europe and run wild, as aweed in cultivation, 4000
10 4500 m. Sikkim. oF

Europe.

Notes. Inclusion of this species is based on the report by D. Long (1. ¢.) from Sikkim,

Chromosome number reported from Europe is 2n = 56,

-
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2. Fumariaindica (Haussk.) Pugsleyin J. Linn, Soc., Bot. 44: 313, 1919, F. vaillantii
Loiscl. var. indica Haussk. in Flora 56: 443, 1873, F. parviffora Lam. subsp. vaillaniii
(Loisel) Hook. . & Thomson in Fl. Brit. India 1: 128, 1872, p. p.

Beng.: Ban-saaphla; Hindi: Pit-papra; Mar.: Pitpada.

Herbs, erect or decunbent, diffuse, 15 - 60 cm long; stems glabrous or faintly
pubcrulous, much-branched, grooved. Leaves multifid, decompound, ca 6 cm long,
glaucous; pinnae ca 3 x 2.4 ¢m, laciniate; ultimate lobules flat, narrowly lincar-lanceolate,
entire, acute-mucronate, ca 5x 1 mm. Flowers whitish or pinkish-red, ca 8 - 15 mm long,
in ca 2 cm long 15 - 20-flowered racemes; bracts lanceolate, acuminate, equal, generally
longer than fruiting pedicels, membranous; pedicels ca 3 mm long. Sepals lanceolate,
minute, ca 1 mm long, caducous. Petals ca 7 mm long, crested at back with ascending
spur; upper petal emarginate. Filaments of each bundle connate up to top. Ovary
glabrous; style slender; stigma rather small. Nutlets globose, slightly pointed or not, ca
3 mm across, pale brown, polished, verrucose or rugose and with 2 pits at top when dry.

Fi. & Fr. Dec. - Mar.

Distrib.  India: Weed in cultivated ficlds, up to 2000 m. Jammu & Kashmir,
Himachal Pradesh, Haryana, Punjab, Uttar Pradesh, Rajasthan, Bihar, West Bengal,
Orissa, Maharashtra, Karnataka and Tamil Nadu (above 1500 m only).

Bhutan, Nepal, Pakistan and Afghanistan, extending to West Asia,
Noves. Used as fodder.,

The differcnces between F. parviflora Lam., F. vaillantii Loiscl, and F. indica
(Haussk.) Pugsley are rather obscure and not clear-cut. There is difference of opinion
among authors of various floras. Probably they are varieties of a complex widespread
species. This needs detailed investigation.

3. Fumaria officinale L., Sp. Pl 700). 1753; Sharma ef @l. in Biol, Mem, 2(1 & 2):
13. 1977.

Herbs, erect or decumbent; ca 45 cm long; stems glabrous, very faintly grooved;
roots rather thick. Leaves laciniately dissected, ca 5 em long; each segment slightly
obovate, apiculate; nerves rather inconspicuous. Flowers purplish pink, ca 5 mm long,
in terminal or lateral ca 11 cm long racemes; peduncles shorter than racemes; bracts
lincar-ovate, ca 1.5 mm long, scarious; pedicels as long as bracts in flower or longer, up
to 3 mm long and erect in fruits. Sepals ovate, faintly serrulate, ca 2 mm long, scarious.
Petals lincar-ovate, 7 - 8 mm long, dark purple; upper petal rather thickened at top with
lateral scarious blackish red wings, spurred at base; lower petal spathulate, with patent
margins. Stamen bundles as long as petals; filaments dilated at base. Ovary glabrous;
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ic slightly falcate; stigma small. Nutlets globose to obreniform in profile, obscurcly
w or slightly emarginate at apex, 2 - 3 mm across, faintly rugulose when dry; seed

single, purplish brown, striate.
FL & Fr. June - Ocl.

Distrib. India: Tamil Nadu (Yercaud and Niligiri hills), above 1200 m. Introduced
and run wild.
Europe, Africa and USA.

4. Fumaria vaillantii Loiscl. in Desv. J. Bot, 2: 358. 1809, F. parvifiora Lam, subsp.
vaillandi (Loisel.) Hook. {., F1. Brit. India 1: 128. 1872, p. p.

Herbs, small, delicate, much-branched, diffuse, 10 - 20 {-30) cm high. Leaves
subsessile or petiolate, much dissected, 2 - 3-pinnatisect, 3-9x 1.5 - 5 cm; segments [lat,
up to 2 cm broad, often fincly lobed. Racemes short, generally 6- to 12-flowered;
peduncles shorter than racemes; pedicels erect, up to 3 mm in fruit; bracts about half 1o
three-fourth as long as the fruiting pedicels. Sepals lanceolate to obovate, laciniate-den-
tate, minute, 0.8 - 1 x 0.4 - 0.5 mm, Petals 5 - 6 mm, pinkish violet or pale pink, often
tinted with black red at apex of inncr petals and wings of upper petal; lower petal with
patent margins, spathulate. Nutlets subglobose, obscurely keeled at one side, obluse
and apiculate at apex, ca 2 x 2 mm, granular-rugose when dry.

Fi. & Fr. April - Junc.
Distrib. India: Weed in cultivated ficlds. Jammu & Kashmir and Sikkim.
Nepal, Pakistan to Europe and N, Africa.
Notes. Chromosome number reported from Europe is 2n = 32,
4. Hypecoum L.

_ Herbs, annual, crect, ascending or prostrate, glabrous, olten glaucous, with watery
sap, 'ﬂﬁh several stems and scapes. Leaves short-petiolate, exstipulate, 2 - 4 pinnat ect
nto lincar 1o narrowly obovate lobules. Inflorescences dichasial cymes, spreading; floral
leaves much reduced and thinly dissected. Sepals 2, free, ovate-triangular or oblong,
much smaller than petals, deciduous. Petals 4, in 2 whorls; outer pair not gibbous or
M_ obovate, entire; inncr pair 3-lobed. Stamcns 4, [ree, opposite 1o pelals; fila-
mw or dilated, scarious, sometimes with a stipitate gland at the base; anthers
i__'w- bilocular. Ovary superior, bicarpellary, syncarpous, unilocular, lincar; ovules
m On two parictal placentae; style short, stigmas bipartite, glandular at tip, often
curved. Capsules linear, siliquiform, many-seeded, transversely septate, lomentoid,
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fragmenting into 1-sceded segments, rarcly dehiscent by 2 valves; secds small, grey,
compound, without aril, rough or smooth.

Temperate and alpinc Himalayas, eastwards to N, China and Japan and westwards
to West Asia, N, Alrica and Central Europe; ca 15 species, 2 in India.

Notes, In India the genus occurs in cultivated land, lallow ficlds, weed infested
places, rocky foothills and intermountain terrains, up to 5000 m.

Literature. DEBNATIL 11 8. & M. P. NAYAR (1984) Papaveraceae and Hypecoaceae, In Fase
Fl India 17:42- 46, 1. 1. DEBNATH, H. S & M. P. NAYAR (1985) A reappraisal of 1lypecoum pendulum
and H. parvillorum (Hypecoaceag). Bull. Bot. Surv, India 27 109 - 112, (1. 1 - 4

KEY TO THE SPLCIES

la. Flowers white or slightly pinkish violet; middie lobe of inner petals not fringed; siliquas erect, with

erect or horzontal pedicels 1. 1L leplocarpum
b. Flowers yellow; middie lobe of inner petals with frnged mangins; siliquas pendulous on incurved
pedicels 2 M. pendulom

1. Hypecoum leptocarpum Hook. [ & Thomson, FlL Ind. 1: 276, 1855; Hook. [, Fl,
E[it.-. I“diﬂ 12 lm. Imb

Ladakh: Parpapata.

Herbs, 15 - 35 cm high. Leaves rosulate, 2 - 3 pinnatisect; upper leaves sessile or
subsessile; basal leaves 7- 17 x 1 - 2 cmy; pinnac 4 - 8 pairs, sessile, distant, deeply divided
into elliptic acute lobes; petiole base winged. Flowering stems slender, 15 - 35 cm long,
branched; pedicels slender, ascending; bracteoles fliform; Mowers purple, pinkish or
white with purple streaks, ofien vellow inside, 0.8 - 1.5 cm across, Sepals entire, 2.5 -
3x 1.5 -2 mm. Outer 2 petals entire, not lobed, obtuse, keeled at apex, 9-10 x5 - 6 mm;
inner 2 deeply 3-lobed, 5 - 6 x 4 - 4.5 mm; middle lobes spathulate, hooded; outer lobes
obtuse. Stamens 5 - 6 mm long; filaments ca 3.5 mm long, ca 1 mm thick; anthers ca 1.5
mm long, basifixed, lincar-oblong, cach locule with a minute apical projection and with
2 glands at base of filament. Ovary ca 8 mm long; style very short; stigmas 2, slender,
recurved, ca 1.5 mm long. Capsules narrowly lincar, fragmenting into 8 - 18 segments,
25-3.5 cm long, 2 - 3 mm thick; secds brown, oblong.

Fl. & Fr. June - Oct,

Distrib. India: Temperate and alpine Himalayas, hillsides and riverbanks, 2700 -
5000 m. Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.,

Nepal, Bhutan, China, Mongolia, Japan and Afghanistan to Russia,
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Notes. The latex contains the alkaloid protopine which has narcotlic action. The
:e varies much in size and form, those growing at low clevations are usually taller

than those at higher elevations.

2. Hypecoum pendulum L. Sp. PL 124. 1753. H. procumbens auct. non L; Hook.
. & Thomson, FL. Ind. 276. 1855; Hook. [, Fl. Brit. India 1: 120. 1872,

Herbs, 5 - 25 cm high, slender, procumbent; stems many, slender, Leaves 2 -
ect with linear scgments; cauline leaves palmatisect, subopposite, 5 - 10 em
long. Flowers yellow, 8 - 12 mm across, few, pedicellate. Scpals entire or shallowly
incised along margin. Outer petals entire or obscurely 3-lobed, 7 - 10 x 4 - 6 mm, the
two lateral lobes a little broader than median lobe and projecting laterally like teeth;
inner 2 deeply 3-lobed, dentate or fimbriate, obtuse, 4 - 7 mm long; middle lobe shorter
or longer than lateral lobes, emarginate and recurved, spathulate. Stamens 5 - 6 mm
filaments ca 4.5 mm long; glands 2 at the base of lilaments; anthers ca 2 mm long,
basifixed, linear with 2 projections at apex on locules. Ovary ca 5 mm long; style slender,
ca 3.5 mm long; stigmas 2, divergent, ca 1.5 mm long. Capsules pendulous, terete,
subcylindical, 3 - 7.5 x 1.5 - 3 mm, indchiscent or pseudodehiscent and breaking into
1-seeded segments. Sceds obliquely semicircular, ca 2 x 1.5 mm, grey,

EEY TO THE VARIETIES

la. Capsules disarticulating; cpidermis not peeling off L1 var. parvillorum
b, Capsules not disarticulating: cpidermis pecling off 2.2 var. pendulum

2.1. var. parviflorum (Karclin & Kir.) Cullen in Rech. £, Fl. Iran. 34: 25 1.7, . L.
& 2. 1966. H. parviflorum Karelin & Kir. in Bull, Soc. Nat. Mosc. 15: 141, 1842,

Fl. & Fr. Mar. - July.

Distrib. India: N.W. Himalayas. Jammu & Kashmir,
Pakistan, Afghanistan, Iran, Turkey and Russia,

2.2. var. pendulum

Fl. & Fr. Jan. - July,

Distrib. India: Jammu & Kashmir and Rajasthan (Ganganagar). Rare,
Pakistan, West Asia to Europe.

e



BRASSICACEAE
(Cruciferae, nom. alt.)

Herbs or rarcly shrubs with pungent watery juice, terrestrial or aquatic, glabrous or
with simple or variously branched unicellular trichomes or rarely with multicellular,
glandular trichomes. Leaves alternate or sometimes confined to a basal rosette, exstipu-
late, simple or very rarcly pinnate or palmate, rarcly reduced to scales, Inflorescence
terminal or axillary, racemose, corymbose or paniculate, rarcly Mowers solitary, usually
chracteate. Flowers biscxual, hypogynous, mostly actinomorphic, rarely sygomorphic.
Sepals 4, usually free, in decussate pairs, crect or spreading, usually caducous, the
laterals oficn saccate at base. Petals 4, decussate, cruciform, alicrnating with the scpals,
usually clawed, entire or rarely lobed, rarcly absent. Stamens 6, sometimes 2, 4 or rarcly
more than 6, tetradynamous in 2 rows or 2-dynamous, rarcly all of equal length; filaments
filifrrm, sometimes winged or appendaged at base, free or the median pair connaie;
anthers mostly sagittate, 2 {-1)-loculed, longitudinally dehiscent, Nectar glands recep-
tacular, subtending or surrounding the bases of some or all ilaments, Ovary superior,
bicarpellate, syncarpous, 2-locular by a false septum connecting the 2-parietal placentac;
style distinct, persistent or obsolete; stigma entire or 2-lobed, capitate or discoid; ovules
I-muny, anatropous or campylotropous, Fruit a dry bivalvately dehiscent siligua, schi-
zocarp or indehiscent and becoming lomentaceous or achene-like or samaroid, usually
beakless or rarcly with seedless or 1 - few-sceded beak; replum persistent; septum
complete or incomplete, usually membranaceous. Seeds uniseriale or biscriate, usually
wingless, often mucilaginous when wet; endosperm absent; embryvo large, usually strong-
ly curved or folded; germination epigeal.

Throughout the world, primarily in temperate regions; ca 340 genera and 3350
species, 64 genera and 207 species in India.

Literafure. AL-SHEHBAZ, ISHAN A. {1984) The tribes of Cruciferae (Brassicaceae) in South-
eastern United States. J. Am. Arb, 65: M3 - 3. JAFRL 8. M. H. (1973) Brassicaceac. In: Nasic & Al
FL. W. Pakistan 55: 1 - 308. JONSELL, B. (1988) Cruciferae. In: Fl. Males. 1, 10; 541 - 560, [T 1 - 5.
SARKAR, A K & 1, N MITRA (1%59) The order Rhoedales in Fastern India, | Cruciferac. Bull. Bot.
Soc. Bengal 23 93 - 107, SCHULZ, O. E. (191Y) Cruciferac-Brassiceae, Pars pnma. In: Engler, A.
Pllanzenreich 70 (IV-105): 1 -290. SCHULZ, O, E (1923) Cruciferae-Hrassiceae. Pars secunda. In: Engler,
A Lo B4 1 - 100, SCHULZE, O. E (1927) Beitrage zur Kenntnis der Cruciferen des nordwesilichon
Himalayan Gebriges. Notizbl 9: 1057 - 1095. SCIULZ, . E. {1936) Brassicaccoe in Engler & Prant, Nat,
Pllanzenfam., ed. 2, 17h: 227 - 658,

Fam. ed. A, M. Henry and M. K. Janarthanam
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KEY TO THE TRIBES

Fruits beaked, beak one or few-sceded; sometimes iransverscly jointed; cotyledons conduplicate

3. Brassicens
Fruits not beaked or rarely with a seedless stylar beaks never jointed; cotyledons accumbent or incum-
hent 2
Fruits compressed at right angles to the septum; replum much narrower than the wadih of fruit

7. Lepidicae
Fruits terete, angular, inflated or compressed paraliel to septum; replum equalling the widih
of fruit 3
Fruits indehiscent, nut-like; valves generally thick or spongy & Fuclidicas
Fruits dehisceni or iransversely breaking into seed-bearing segments; valves generally thin and not
spongy 4
Fruits usually jess than 3 times longer than broad (except a few Diraba and Farsetla spp.) 5
Fruits usually more than 8 times longer than broad {sometimes short in Rorippa) i
Septal cells with paralicl walls 4. Drahese
Septal cells with polygonal walls 1. Alysseae
Calyx closed at anthesis, sepals erect; multiceliular glandular trichomes commonly present; fruits
tardily dehiscent or sometimes breaking transversely 7
Calyx open at anthesis, sepals spreading or ascending multicellular glands always absent; fruits readily
dehiscent B
Cotyledons usually accumbent 8 Matihioleas
Cotyledons usually incumbent 6. Hesperideas
Cotyledons mostly accumbent 2. Arabidese
Cotyledons mostly incumbent 9. Skymbricac
KEY TO THE GENERA IN TRIBES
Trbe 1. ALYSSEAE

Wings absent on sceds 4. Prilotrichum
Wings present on seeds 2
Seeds broadly winged 2 Farsetia
Sceds narrowly winged 3
Hairs uniformly bipartite, medifixed, sessile, appressed 1. Lebularia

Hairs stellate or branched, stalked or sessile, subappressed or appressed when stellate 1. Alyssum

Tribe 2 ARABIDEAE

Flowers usually yellow (sometimes turning white when old) 2
Flowers usually purple or white 4

twice as long as scpals 6, Barbarsea
Petals almost equalling sepals 3
Leaves usually simple; Mlowers in leafless scapes 10. Drabopsis
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Leaves usually pinnate or pinnatifid; Mowers in leafy scapes 15, Horippa
Scapes 1-Mowered 13, Pegaeaphyton
Racemes few to many-flowered 5
Filaments often dentate-appendaged 9. Donlostemon
Filaments not dentate-appendaged 6
Herbs glabrous or very sparsely hairy; hairs simple 2
Herbs usually densely hairy; hairs forked or stellate L]
Cauling leaves sagitiate-amplexicaul 16, Turritis
Cauline leaves not sagittate-amplexicaul 8
Planis aquatic, rooting below nodes 12, Nasturliom
Planis terrestrial, not rooling &t nodes k]
Racemes few-Nowered; hilaments broadened ind toothed abave 11, Loxosteimon
Racemes many-flowered; filaments aot toothed above 7. Cardamine
. Basal leaves short, spathulate io obovate, uwsually toothed above K Christalea
. Basal leaves elongated, oblanceolate or ohlong-obovale, entire, dentate or sinuate-dentate 11
. Fruits densely covered with hars i4. Phaeanychinm
. Fruits usually glabrous 5 Arubis
Trbe 3. BRASSICEAE
Fruits ovaie or suborbicular, less than 2 times as long as wade, up 10 3 cm across 2
Fruits elongated, linear, cylindrical or ohlong-ovoid, more than 2 times ax long as wide, usually
3-10 em long 3
Leaves shortly petioled, not amplexicaul at base; lowers white or golden yellow: fruits narrowed &
base forming a stalk with gmophore; seed 1, pendulous 19. Crambe

Leaves sessile and amplexicaul at base; flowers violet or rose-purple; fruits cordate at base; seeds

many, biseriate

3a. Secds in 2 rows in each loculus

.

Seeds in 1 row in each loculus

23 Schowwia
&4
5

4a, Sepals erect (calyx closed); pedicels elongated and pendulous in fruit; upper part of fruit with a shon

3a.

beak

20, Diphotuxis

Scpals ereclo-patent (calyx spreading); pedicels short and erect in fruit; epper part of fruit with

long ensiform beak

21. Eruea

Leaves simple; sepals erect (calyx closed ) fruits compressed or aculcly tetraponsl with abscure beak

18, Coringls

Leaves pinnatisect; sepals erecto-paiént (calys spreading); Mmuits subcylindrical with distinct heak 6
Fruit a lomenlum, iransversely aniculale with 2 or more 1-seeded segments; upper parl with 2 -3 em

long beak

22, Raphanus

Fruit a shiqua-capsule, dehiscent along two longitudinal sutures having a persistent partition (replum)

inside; upper part with 1 - 2 cm long heak

Lateral nectarics of Mowers prismatic, intense green; valves of fruits one-nenved
Lateral nectarics of flowers not prismatic; vahves of fruits 3 - T-ncrved

7
17, Brassica
24, Sinapls
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Tribe 4. DRABEAE

Petals usually entire or subemerginate
Petals decply bifid 1o almost half their length

Trbe 5. EUVCLIDIEAR

Pods 1-loculed

Pods 2 - 3-loculed

Siems glabrous; pods winged

Stems pubescent; pods not winged
Fruits obliguely ovate-globose, 2-loculed
Fruits ohpyramidate-sublyrate, 3-loculed

Tribe 6. HESPERIDEAE

Racemes usually 1 - S-Nowered

Racemes 10 - 50-Mowered

Aerial siem usually 3 - B cm high; racemes 2 - 6-Nowered
Agrial stem absent; scapes 1-Nowered

Flowers white, pate-pink or purple

Flowers yellow or orange

Sepals 4 - 5 mm long; matare pods up 1o § om long

Sepals ca 2 mm long: mature pods up 1o 1 cm long
Flowers large: sepals 10 - 15 mm long; middle nectar glands absent

Flowers small: sepals usually 4 - B mm loag: middle nectar glands present

Trbe 7. LEMDIEAE

Racemes condensed, subumbellate or corymbose in Truit
Racemes clongated in fruit

Flanis glabrous; valves of pod gibbous, double-crested at the back
Plants pubescent; valves of pod neither gibbous nor double-crested
Fruits indehiscent or breaking into 1-sceded halves

Fruits dehiscent, liberating the seeds free

Fruits unilocular, pendent

Fruits bilocular, erect or spreading

Valves of the pod reticulately pitted or tubercled

Valves of the pod neither pitted nor tubercled

Stamens 6

Stamens more than 6, up to 16

Seeds 1 in each locule

Seeds 2-many in cach locule

n

25 Diraba
26. Erophila

2

3

3. Tauscherla
29, Neslia

27, Euclidivm
8. Myugrum

=]

3

M. Atelanibiera
36, Pyenoplinthus
4

5

35 Muleolnin
M. Goldbochio
A2 Cheiranthus

33, Erysimum

2

3

41 Wilophila
41 Hedinia

4

T

A5, Isalis

5

4l Cornnapus
fi

38 Cardarka
47. Megnonrpacs
B

9
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Petals when present, usually equal in size; style shont or inconspicuous or absent; cotyledons

incumbent

. Petais uncqual in size, owier larger than inner; style prominent; cotyledons accumbent

Valves of fruilts winged or shortly keeled

. Valves ol fruits neither winged, nor keeled
10a.
. Fruits ellipsoid io globose
1la,
. Valves of fruits flat, strongly compressed

Fruits triangular-obcordate

Valves of fruits convex, not sirongly compressed

Tnbe 8 MATTHIOLEAE

Pods with 2 apical appendages

. Pods without appendages

Scapes usually leafless

. Scapes usually with leaves

Pods usually transversely breaking into several 2.seeded parts; seeds not winged

. Pods usually not breaking into 2-seeded parts; seeds often narmowly winged

Tnbe % SISYMBRIEAE

Leaves usually bipinnatisect

. Leaves simple or lyrate-pinnatifid

Fruits 6 - 8 mm long

Fruits 15 - 30 mm long

Seeds not mucilaginous when wet

Sceds mucilaginous when wet

Sceds large, longiudinally stnated; basal leaves more or less cordute

. Seceds small, granulated or reticulate; bazal leaves not cordate

Lateral nectar glands annular; middle glands joining laterals
Lateral nectiar glands in pairs; middle glands absent

Fruits clongated, linear

Fruits small, oblong, terete or elliptic-oblong

Flowers white or pink: valves 1-veined

Flowers yellow; valves 3-veined

Fruiis oblong. terete, 15 - 20 mm long

Fruits elliptic-oblong. Nattened, 5 - 10 mm long

Sepals nol saccate ai base

Sepals saccaic at base

. Sepals caducous; seeds uniseriate

. Sepals persistent; seeds usually biseriate
. Seeds uniseriate

. Seeds biseriate

46. Lepidium
44, Theris

44 Thiuspi
10

3. Capsella
11

M. Cochlewris

41 Hymenolobus

51 Notoceras
z

52. Purrya

3

4%, Chorispora
50 Matthiola
2

3

63, Smelowskia
59, Descurainia
4

11

53, Alliaria

5

]

10

7

B

6. Guillenia
61 Sisymbrium
56, Arcydspering
9

54 Aphragmus
61 Lignariclla
64, Torularia

57, Braya

55 Arabidiopsis
58, Camelina



l BRASSICACEAE 73

1993

Tribe 1, ALYSSEAE Grenier & Godron
(H.S. Debnath)

Annual or perennial herbs or undershrubs; hairs appressed or subappressed,
forked, branched or stellate. Lateral nectar glands in pairs or rarcly one; middle ones
absent. Staminal filaments toothed, appendaged or entire and lincar, Ovary sessile or
rarcly on a short gynophore; stigma usually shortly bilobed. Fruit a silicula or sometimes
a siliqua, broadly septate, 2 or 1-locular, generally dehiscent.

Four genera and 7 species in India.

Literature. AL-SHEHBAS, T. A. (1987) The genera of Alsscae (Cruciferae, Brassicaceae) in
Southeastern United States. J. Am. Arb. G8; 185 - 240,

I. Alyssum L.

Herbs, or often sulfrutescent, annual or perennial, olten decumbent, branched,
clothed with short stellate hairs, somelimes heterotrichous, Leaves linear, entire. In-
florescence racemose, cbracteate, simple or branched, clongating in [ruit. Flowers
small, generally yellow, often dull white. Scpals free, erect, not saccate at base. Petals
spathulate-oblong, clawed at base, emarginate at apex, about twice as long as scpals.
Stamens 6, free; filaments fliform or sometimes winged at basc; anthers blunt at apex.
Lateral ncctar glands in pairs. Ovary suborhicular to elliptic, bilocular, 1 - 8-ovuled in
cach locule; style short; stigma slightly bilobed, Fruit a silicula, suborbicular, broadly
ovate or elliptic, discoid, bilocular, dehiscent, rarely subdchiscent or indehiscent, slightly
emarginale or entire al apex; septum membranous, broad. Seeds 1 -2 or more in cach
cell, suborbicular, more or less compressed.

S.E. Europe, N. Africa, C. & W. Asia, Pakistan and N.W. Himalayas; ca 100 species,
1in India.

Alyssum desertorum Stapl in Denkschr. Akad. Wiss. Wicn, Math.- Nat. KL (Wein)
31: 302. 1886. A. minimum auct. non L. 1753; Hook. [ & T. Anderson in FL Bril. India
1: 141. 1872,

Herbs, greyish green, annual, erect, spreading or ascending, branched from base,
4 - 20 em high, denscly covered with stellate hairs. Leaves oblanceolate or linear-lan-
ceolate, sessile, 10 - 25 x 1 - S mm. Racemes 30 - 40-flowered, chracteate, Flowers pale
yellow or dull white, 1.8 - 2 mm across; pedicels up to 3 mm long in fruit. Sepals ca 1.5
mm long, caducous. Petals broad at middle, entire or obscurcly emarginate at apex, ca
25 s long, sparsely hairy outside. Stamens 1.5 - 2 mm long; filaments smaller and
scale-like in ouler two stamens. Style ca 0.5 mm long. Fruiling racemes long, dense;
Pedicels 2 - 5 mm long; fruits more or less orbicular, emarginale, 2.5 - 3.5 mm in diam.,
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glabrous; valves uniformly tumid with flat, narrow margin; sceds 2 in cach locule,
ovate-orbicular, brown, ca 1 mm long,

Fi. & Fr. March - ScpL
Distrib. India. NW. Himalayas. Jammu & Kashmir and Himachal Pradesh,
S.E. Europe, N. Africa, C. & 5.W. Asia,

2. Farsetia Turra

Herbs or undershrubs, open with woody base, erect or spreading, much-branched,
annual or perennial, hoary with still bipartite, appressed white hairs. Leaves linear-
oblong, tapering to base, sessile. Racemes lax, ebracteate, Flowers small or large, pale
yellow, orange or whitish; pedicels short. Sepals ereet, lincar-oblong, more or less equal
at base. Petals oblong-lincar, clawed, ofien crimpled along margins, rounded at apex,
slightly longer to about twice as long as sepals. Stamens 6; filaments linear; anthers
oblong-linear. Ovary oblong, 10 - 40 -ovuled, hairy; style short and thick; stigma capitate.
Fruits lincar-oblong, erect, compressed, bilocular, nearly rounded at both ends, covered
with bipartite appressed hairs; valves with distinct midvein, often slightly torulose;
septum membranous. Seeds uniseriate to biseriate, orbicular, winged.

S5.W. Asia, Central and North America; about 10 specics, 4 in India.

Literature. IAFRI, S, M. H. (1957) The genus Parsctia in Pakistan, India and Alghanistan. Notes
R. Bot, Gard. Edinb, 12 209 - 216,

KEY TOD THE SPECIES
li. Seeds uniscriate 2

b. Seceds biseriale
2a. Flowers 3 - 5 mm in diam.; sepals usually less than 5 mm (3 - 4 mm ) long: petals slightly exceeding the

sepals L. F, hamiltoni
b. Flowers 10 - 12 mm in diam.; sepals usually more than 5 mm {6 - 9 mm) long petals much exceeding
the scpals 1. F. heliophila

3a. Leaves linear-oblong or linear, 3 - 40 x 2 - B mm, sessile; Nowers 5 - 10 mm across: petals oblong-lingar
A F. jacguemsnlii

b. Leaves lanceolate, #0 - 70 x 15 - 22 mm, petiolate; Nowers 12 - 15 mm across: petals spaihulate
4. F. macraniha

1. Farsetia hamiltonii Roylc, Illus. Bot. Himal. 1: 71. 1834; Hook. f. & T. Anderson
in Fl. Brit. India 1: 140, 1872, Fig. 16 A,

Hindi: Hiram-chabba.



', 9951 BRASSICACEAE

Fig. 16 A. Farsetia hamiltonii Royle : a. habit; b. flower; . petal.

Fig. 16 B. Farsetia jacquemontii Hook. f. & Thomson : a. flowering branch;
b. Nower; c. petal,
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Undershrubs, annual or perennial, erect or spreading, 10- 50 cm high, olten woody
al base, denscly hoary with bipartile appressed white hairs. Leaves narrowly linear,
entire, sessile, 10 - 40 (-80) x 1 - 3 (-8) mm, strigose. Raccmes 5 - 20-Mowered, lax,
ebracteate. Flowers white or pale pink, 2.5 - 4 mm across; pedicels 1-3 mm long, up to
6 mm long in fruit. Scpals oblong, subobtuse at apex, 3.5 - 4 x 1 mm, strigose. Petals
oblong, cuneate, rounded at apex, 5- 6 mm long. Stamens 3 - 4 mm long; anthers obtuse
at apex, ca 1 mm long. Style thin, ca 1.5 (-2.5) mm long; stigma bilobed.  Fruit
linear-oblong, compressed, nearly rounded at both ends, 10 - 47 x 2 - 4.5 mm, covered
with bipartite appressed hairs; valves olten slightly torulose; seeds uniseriate, orbicular,
ca 3 mm in diam. (including ca 1 mm wide wing),

Fl. & Fr. Feb. - Nov.

Distrib. India: Throughout the Indian desert to the western banks of Jamuna (the
type locality) in the east.

Pakistan.

2. Farsetia heliophila Bunge cx Cosson, Comp. Fl. Alt, 2; 227, 1854; Parmar in J,
Econ. Tax. BolL 4: 639. 1983,

Undershrubs, perennial, erect; branches rigid, wiry. Leaves linear to linear-lanceo-
late, attenuate at base, rotundate or obtuse at apex, sessile, ca 20 x 2 mm. Racemes few
flowered, lax. Sepals 6 -9 mm long. Petals light violet, 10 - 12 mm long. Fruits narrow,
crect, compressed, 25 - 30 x 2 - 3 mm; seeds uniscriate, nearly orbicular, winged, 2- 2.5
mm in diam.

Fl. & Fr. Oct, - Jan,
Distrib. India; Rajasthan.
Pakistan and Iran.

3. Farsetia jacquemontii Hook. [ & Thomson in J. Linn, Soc., Bot. 5: 145, 1861;
Hook. f. & T. Anderson in FL Brit. India 1: 140, 1872.

Shrubs, erect or spreading, 15 - 45 cm high, woody at base, hoary with bipartite
appressed hairs. Leaves lincar-oblong or linear, acule or subobtuse at apex, sessile,
10 -60x1-7(-12) mm. Petals oblong-linear, often clawed, rounded at apex, 10 - 15
(-20) x 1.5 - 2.5 mm. Stamens 7 - 8 mm long; anthers ca 3 mm long. Style 0.7 - 1 mm
long, slightly thickened; stigma conical, bilobed. Fruits oblong, compressed, 15 - 48 x
2.5 -7 mm;valves membranous; seeds 1 - 2-seriate, orbicular, winged, 2.5 - 3mmin diam.;
wing 0.7 - 0.9 mm wide,
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KEY TO THE SUBSPECIES

s meh-nbhu‘,u-llxia'-"mm A1 subsp. edgewarthii
. Fre ty oblong, 17 - 48x 25 - 4.5 mm A1 subsp. jacquemontii

3.1, subsp. edgeworthii (Hook. f. & Thomson) Jafri in Notes R. Bot. Gard. Edinb.

22: 213, 1957. F. edgeworthii Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 147, 1861. F.
gegyptiaca auct, non Turra 1765; Hook. . & T. Anderson in Fl. Brit. India 1: 140. 1872.

Fl. & Fr. Apr. - July.

Distrib. India. Rajasthan,

Pakistan and Afghanistan.

3.2, subsp. jacquemontii Fig. 16 B,
Fl. & Fr. April - Dec.

Distrib. India: W. & N.W. rcgions.

Pakistan, Afghanistan and Iran,

4, Farsetia macrantha Blatter & Hallberg in J. Bombay Nat. Hist. Soc. 26: 220.
1918,

Raj.: Motio-hiran-chabbo.

Undershrubs, rigid, up to 80 cm high, covered with appressed, medifixed, scabrous
hairs. Leaves allernate, except a lower few which are supopposite, broadly linear-
lanceolate, altenuate at base, acute at apex, 4 - 7 x 1.5 - 2 cm, subcoriaccous; petioles
0.5 - 1 cm long, grooved. Flowers 5 - 10 in racemes, white or creamy white, 12 - 15 mm
across. Sepals linear, subobtuse at apex, 9 - 10x 1- 1.5 mm, Petals spathulate, rounded
al apex, 15- 16 x Smm. Stamens ca 6 mm long; anthers linear, ca 4 mm long. Ovary 5 -
6 mm long, denscly strigose; style stout, ca 1 mm long; stigma obscurely bilobed. Fruits
oblong, compressed, narrow at both ends, 3 - 3.5 x 0.5 - 0.6 cm, densely strigose; valves
indistinctly 1-ribbed; seeds biseriate, winged, 4 - 6 mm in diam.; wing ca 1 mm wide.

Fl. & Fr. Aug. - Dec.
Distrib. India. Rajasthan.

Endemic,
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Notes. Bhandari (in J. Bombay Nat. Hist. Soc. 72: 604 - 606, 1. 1 - 4, 1975) has
discussed typification of this species.

3. Lobularia Desv.

Herbs, annual or perennial, erect or suberect, branched, clothed with bipartite,
medifixed appressed hairs. Leaves lincar or narrowly oblanceolate, sessile, entire or
obscurely toothed along margins, usually acute at apex. Flowers small, wiite or pinkish
in lax cbracteate racemes; pedicels Oliform, spreading. Scpals patent, not saccate at
base. Petals broadly obovate or suborbicular, clawed, white. Stamens 6; filaments
lincar, without appendages. Lateral nectar glands in pairs, short, stalk-like, middle ones
rudimentary. Ovary suborbicular or ovate, 2 - 10 -ovuled. Fruit a latiseptate silicula,
suborbicular or ovate, bilocular, compressed, dehiscent; valves slightly inflated, with a
distinct midvein; septum obscurely veined; style distinet; seeds suborbicular, com-
pressed, narrowly winged, 1 - 5in each locule.

Mostly in Mediterrancan region; 5 species, 1in India,

Lobularia maritima (L.) Desv, in ). Bot. Appl. 3: 162, 1814, Chpeola maritima 1.,
Sp. PL 652. 1753,

Herbs, perenmial, erect or subercet, 10 - 40 em high, branched mostly from base,
greyish-white pubescent with bipartite appressed hairs.  Leaves sessile, linear or nar-
rowly oblanceolate, entire or obscurely toothed along margins, acute at apex, 20 - 35 x
3-8 mm, Racemes 20 - 30 flowered, lax, Flowers while or pinkish, bracicate, ca 5 mm
across; pedicels 8 - 10 mm long in fruit. Sepals ca 2 mm long. Petals 3 - 4 x 2.5 mm.
Stamens ca 2 mm long; anthers ca 0.3 mm long. Style ca 1 mm long. Fruits suborbicular,
oblong or obovate, 2.5 - 4 x 2 - 2.5 mm, appressed pubcscent to almost glabrous; valves
convex with a distinet midvein; seeds 1 in cach locule, suborbicular, reddish-brown, 1 -
1.5 mm in diam.

Fl. & Fr. Mar. - June,

Distrib. Native of Mediterrancan and Macronesian regions; widely cultivated for
ornamental purposes.

4. Ptilotrichum C. Meyer

Herbs, perennial ofien laxly cacspitose, somewhat woody at base, clothed with
stellate or branched hairs or indumentum sometimes lepidote. Leaves linear or narrowly
oblanceolate. Inflorescence ebracteate, simple or branched raceme. Flowers small,

- white or pinkish; pedicels filiform, llexuous, somewhat erect. Sepals erecto-patent, not
saccate at base, linear to oblong. Petals oblong-lincar, entire, white to purple. Stamens
6; filaments usually not toothed. Lateral nectar glands somewhat projected outwards.
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Ovary ovoid 1o subglobose, 1 - 2-ovuled in cach locule; style short, distinct. Fruit a
latiseptate silicula, ovoid to subglobose, dehiscent, rarely subdchiscent or indehiscent;
valves flat or uniformly turgid or inflated, acute or obtuse at apex; septum broad,
membranous; seeds 1- 2 in cach locule, oblong-ovate.

Mostly in Central Asia; ca 12 species, 1 in India.

Ptilotrichum canescens (DC.) C. Meyer in Ledeb,, Fl. All. 3: 66. 1831, Alyssum
canescens DC., Syst. Nat. 2: 322. 1821; Hook. [. & T. Anderson in Fl. Brit. India 1: 141.

1872.

Perennials, suberect, laxly caespitose, 5 - 10 cm high, covered with stellate and
branched appressed dimorphic hairs. Leaves lincar, sessile, 5 - 15 x 0.8 - 2.5 mm.
Racemes 10 - 20-flowered, cbracteate. Flowers 4 - 5 mm across, white or pinkish;
pedicels up to 8 mm long in fruit. Scpals linear to oblong, ca 2.5 x 1.5 mm. Petals ca
3.5x 25 mm. Stamens 2 - 3 mm long. Style 1 - 1.5 mm long; stigma capitate. Fruits
ovate-oblong, 3 - 5 x 2 - 3 mm, densely pubescent; valves uniformly inflated, septum not
veined; seeds ovate-oblong, brown, ca 2 mm long.

Fl. & Fr. May - July.

Distrib. India: Jammu & Kashmir,

Pakistan, China (Tibet) and Altai.
TribeZ ARABIDEAE DC.
(P. K. Hajra and H. J. Chowdhery)

Herbs, annual, biennial or perennial, glabrous or pubescent; hairs simple, forked or

stellately branched; stem simple or branched. Leaves in basal rosette and cauline.

in racemes or in scapes, yellow, white or purple. Lateral nectar glands simple

or lobed; middlc glands present or absent. Filaments usually without appendages, rarely
toothed. Fruits usually narrow, long, compressed; seeds many, 1 - 2-seriate.

12 genera and 51 species in India.
5. Arabis L.

Herbs, annual, bicnnial or perennial, glabrous or pubescent; hairs simple, medi-
fixed, forked or stellately branched; stems erect, oficn simple. Basal leaves in a rosette,
stalked and hairy; cauline sessile, amplexicaul, entire or toothed, Racemes

usually lax (in fruit), bracteate or cbracteate. Flowers white, purple or rose-coloured.
Slpﬂ:. erect or spreading, short, often slightly saccate at base. Petals obovate-oblong,

Y
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‘entire, usually clawed, longer than sepals. Stamens 6, filaments not appendaged; anthers
oblong-lincar. Ovary linear, many-ovuled; style distinet; stigma capitate or emarginate.
Fruits lincar-oblong, usually compressed; valves veiny with weak midrib; style short;
sceds usually ovate, compressed, more or less winged.

R SR EE S

=
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Chiefly in Northern temperate zone and 8. America; about 100 species, 9 in India.

KEY 10 THE SPECIES

Cauline leaves either auricled or amplexicaul 1o subamplexicaul at base 1
Cauline leaves neither aunicled nor amplexicaul at buse 7
Secds either margined or narrowhy winged 3
Seceds neither margined nor winged 5
Fruus pubescent 3 A nova
Fruits glabrous 4
Flowers ca 10 mm across L A bijuga
Flowers ca 5 mm across 5. A plerosperma
Basul leaves entire 6. A recia
Basal leaves toothed or crenate-serrate 6
Basal leaves 3 - 4 om long: Nowers ca 5 mm peross 4. A pangiensis
Basal leaves 5 - 15 cm long: flowers ca % mm across L. A amplexicaulis
. Cauline leaves ca 0.5 cm long, linear or ahsent 7. A saxlcala
Cauline leaves L8 - 2 em long, usually ablong-obovaie, toothed or lobulate B
. Fruiis ca B em long: style ca 2 mm long B A lenwirosicis
Fruits ca 6 cm long: style ca 1.5 mm long 9. A tibetica

1. Arabis amplexicaulis Edgew. in Trans. Linn, Soc., Lond. 20: 31, 1846; Hook. [,

& T. Anderson in FL Brit. India 1: 136, 1872, A. afiicela ). Schulz in Notizbl. Bot. Gart.
Berlin 9: 1062, 1927,

Herbs, annual or biennial, suberect, up to 65 cm high, simple or branched, hispidly

pilose. Basal leaves in rosctte, ovate-oblong, oblancecolate, coarsely toothed, attenuate
at base, subacuie or rounded at apex, 35 - 15 x 1 - 3 cm; cauline leaves sessile,
amplexicaul, rounded or rounded-auricled at base, ovate, oblong, acute or obtuse,
toothed or entire, 1.5-6.5x0.5-3.5 cm. Racemes 10 - 25 cm long, laxdy 15 - 35-Nowered.
Flowers ca 1 cm across, white; pedicels ca 1.5 em long, glabrous. Sepals ovate, ca S mm
long, 0.5 - 1 mm wide, with white margins, Petals ca 1 cm long, white. Stamens ca 5 mm
long. Fruits linear, horizontal or drooping, acute, 3- 6 cm long, ca 1 mm thick, glabrous;
secds many in each locule, not winged.

FL & Fr. April - May.

Distrib. India: Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh,
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Bhutan, Nepal, Pakistan, and Afghanistan.

2. Arabis bijuga G. Watt in J. Linn. Soc,, Bot. 18: 378. 1881, A. pangiensis O. Schulz
in Notzbl. Bot. Gart. Berlin 9: 1063. 1927, p. p.; Chowdhery & Wadhwa, Fl. Himachal
Pradesh 1: 56. 1984, non G. Watt 1881.

Herbs, perennial, up to 40 cm high, subglabrous or stellate hairy. Basal leaves
rosulate, ovate-oblong or oblanceolate, often dentate with short obtuse teeth, 5- 15x 1-
2 em. Cauline leaves oblong, narrow, semiamplexicaul, sessile, 1- 2.5 x0.3 - 0.6 cm.
Flowers ca 1 cm across. Petals ca 1.5 cm long. Fruits 3 - 6 cm long, glabrous; seeds many
in each locule.

Fl. & Fr. June - July.
Distrib. India: Jammu & Kashmir and Himachal Pradesh.

Pakistan and Iran. ‘

3. Arabis nova Vill, Prosp. Pl. Dauph. 39. 1779, A. guriculata Lam., Encycl. Meth.
Bot. 1: 219. 1783; Hook. . & T. Anderson in FL Brit. India 1: 135, 1872, p. p. A
montbretiana Boiss. in Ann, Sci. Nat. ser. 2, 17: 53. 1842, Fig. 17.

Herbs, annual or biennial, up to 40 cm high, erect, stellately hairy. Basal leaves
oblong-spathulate or oblong-obovate, sinuate, toothed or subentire, obtuse al apex,
0.5-3x0.5- 2 cm, pubescent. Cauline leaves ovate or ovate-oblong, toothed, 0.5- 2 x
0.2 - 1.5 em, with obtuse or apiculate basal lobes. Racemes up to 10-flowered, lax.
Flowers ca 4 mm across, white; pedicels up to 5 mm long in fruit. Sepals ca 2 mm long.
Petals ca 4 mm long. Stamens ca 2 mm long. Stigma small. Fruits lincar-oblong,
compressed, 2 - 3 cm long, usually minutely pubescent; seeds narrowly winged.

FlL. & Fr. April - June.
Distrib. India: Jammu & Kashmir, Himachal Pradesh and Arunachal Pradesh,
Pakistan, Afghanistan, W. Asia and Mediterrancan.

4. Arabis pangiensis G, Watt in 1. Linn. Soc., Bot, 18: 378, 1. 10, 1881,

H“h': perennial, up to 20 cm high, densely hispid below, with short branched or
stellate hairs. Basal leaves densely rosulate, spathulate-oblong, coarsely 3 - 4-dentate
towards apex, obtuse or acute at apex, 3 - 4x 0.4 - 1 cm, densely stellate hairy; cauline
15“' ves usually 1 - 2, oblong-linear, almost entire, 1.5 - 3x 0.2 - 0.4 cm, sessile. Racemes

‘M Flowers ca 5 mm across; pedicels 1 -2 em long in fruit. Sepals ca 3
mm long. Petals ca 5 mm long. Stamens ca 4 mm long. Style ca 1 mm long; stigma
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Fig. 17. Arabis nova Vill. : a. plant, lower portion; b. fruiting branch.
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depressed, short. Fruits lincar-oblong, 3 - 5 cm long, glabrous; seeds many, oblong,

Fl. & Fr. June - July.

Distrib. India: Jammu & Kashmir and Himachal Pradesh.

Pakistan and Nepal.

5, Arabis pterosperma Edgew. in Trans. Linn. Soc,, Lond. 20: 33, 1846, A. alping
auct. non L.; Hook. . & T. Anderson in Fl. Brit. India 1: 135, 1872. Arabidiopsis
mollissima auct. non N. Busch.; Hara, FL. E. Himal. 2: 42. 1971, Fip. 18,

Herbs, biennial or rarely perennial, ercct, up to 45 cm high, simple or branched,
hoary with forked or stellate hairs. Basal leaves in rosetie, oblong-lanceolate to spathu-
late, shallowly crenate-serrate along margins, obtuse or subacute, 2-45x25- 1.5 ¢em,
petioled; cauline leaves oblong, with obtuse basal Jobes, 1-2x 0.3 - 0.8 em, sessile.
Racemes 20 - 30-Nowered, up to 12 em long in fruit. Flowers ca 5 mm across, white;
pedicels slender, 8 - 10 mm in fruit. Sepals clliptic-oblong, 3 - 4 mm long, glabrous,
white-margined. Petals spathulate with long claws, 6 - 7 mm long, ca 1.5 mm wide.
Stamens ca 3 mm long. Fruils erect or ascending at first, later spreading, compressed,
1.5 - 6 cm long, glabrous; valves 1-nerved; sceds 25 - 30 in cach locule, margined.

Fl & Fr. May - Sept,

Distrib. India: Alpine grasstands, 3000 - 4000 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh and Sikkim.

Pakistan, Nepal and Bhutan,

6. Arabis recta Vill, Prosp. PL Dauph, 3: 319, 1788, A. aurcwlata auct. non Lam,
1783; Hook, f. & T. Anderson in FI. Brit. India 1: 135. 1872, p. p.

Herbs, annual, up to 30 cm high, simple or branched, pubescent. Basal leaves ovate
or abovate, entire, petiolate; cauline leaves ovate 1o oblong, auriculate, rounded at apex,
06-2cm long, sessile. Racemes fexuous, 7 - 40-Mlowered; pedicels up to 5 mm long.
Petals ca3 mm long, white. Fruits 1- 3.5 cm long, glabrous or pubescent, pa.ent; see s
ca 1 mm long, brown.

FlL & Fr, July - Aug.

Distrib. India: Himachal Pradesh.

Europe.
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Fig. 18. Arabis pterosperma Edgew. : a. habit.
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7. Arabis saxicola Edgew. in Trans. Linn. Soc.,, Lond. 20: 32, 1846; Jafri in F1. W,
Pakistan 55: 173, 1973, A. scapasa O. Schulz in Notizbl, Bot. Gart, Berlin 9: 1965, 1927,

Herbs, perennial, up to 30 cm high; hairs branched. Basal leaves oblanceolate or
oblong-obovate, entire or toothed at apex, 1.5-5x0.2- 1.5 cm, sparsely hairy. Cauline
leaves minute, lincar, entire, Racemes 5 - 10-flowered, lax, up to 8 cm long in [ruit.
Flowers ca 4 mm across, white; pedicels up to 1. em long in fruit, Scpals ca 3 mm long,
Petals lincar, cuncate, ca 6 mm long. Stamens ca 3 mm long. Fruits lincar to linear-
oblong, compressed, erect, acule, 2 - 6 cm long, glabrous; valves 1-nerved. Seeds 12 -
15 in each locule, ca 1 cm long.

KEY TOTHE VARIETIES

1a. Herbs up 1o 30 cm high; pedicels ca 1 em long 7.1, war. elatior
b. Herbs up to 15 em high; pedicels ca S mm long 7.2. var. saxicola

7. 1. var, elatior (0. Schulz) Jafri in Notes R, Bot. Gard. Edinb. 22 {2}: 100, 1956,
A. scaposa O. Schulz var. elatior O, Schulz in Notizbl, Bot, Gart, Berlin-Dahlem 9: 1066,
1927.

Basal leaves oblong-obovate, 2- 5x 1 - 1.5 em. Fruits lincar-oblong, 4 - 6 cm long,
ca 2 cm broad.

Fl. & Fr. May - July.

Distrib. India: Jammu & Kashmir,

Pakistan,

7. 2. var. saxicola

FI. & Fr. April - July.

Distrib. Tndia: Jammu & Kashmir and Uttar Pradesh.

Pakistan and Afghanistan.

8. Arabis tenuirostris 0. Schulz in Notizbl, Bot, Gart. Berlin 9: 1066. 1927,

Herbs, biennial up to 30 cm high, much-branched with simple or forked hairs. Basal
leaves obovate-spathulate, narrowed at base, coarsely 2 - 4-dentate or lobate, obtuse at
Apex, ca 3.5 cm long; cauline leaves much narrower, linear, obtuse; lower ones remotely
2-3-dentate, hairy; upper ones entire, glabrous. Racemes 8 - 20-flowered. Flowers ca
3mm across, Sepals oblong, ca 2mm long. Petals obovate, cuncale, ca 5 mm long, white
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or pale-lilac. Seeds 20 - 30 in each locule.
Fl. & Fr. June - July.
Distrib. India: Jammu & Kashmir.
Pakistan.

9. Arabis tibetica Hook. [. & Thomson in J. Linn. Soc., Bot, 5: 143, 1861; Hook. [,
& T. Anderson in Fl, Bril. India 1: 136, 1872, A. thomsonii Hook. [ in J. Linn, Soc., Bol,
5: 143, 1861,

Herbs, perennial, up to 20 em high, much-branched; stems leafy, stellately hairy.
Basal leaves obovate or spathulate, sinuatc-dentate 1o almost entire, 10 - 40 x3 - 10 mm,
usually densely pubescent. Cauline leaves sessile, lanceolate or narrowly spathulaic,
coarsely toothed or entire, 8- 18x2 - 5 mm. Racemes 10 - 20-flowered, up to 10 cm long
in fruit. Flowers ca 5 mm across, white or pale pink. Sepals ca 4 mm long, acute, sparsely
stellately hairy. Petals 5-6 mm long. Fruits erect, narrow-linear, falcate, 3.5 - 6 cm long,
glabrous; valves veined; midnib distinet; sceds usually ca 16 in each locule,

Fi. & Fr. May - July.
Distrib. India: Jammu & Kashmir {Ladakh),
Pakistan, Afghanistan and Central Asia.
. Barbaraea R. Br., nom. cons,

Herbs, biennial or perennial; stems erect, branched, angular, glabrous or with sparse
simple hairs. Basal leaves rosulate, lyrately pinnatifid or entire, petiolate; cauline leaves
amplexicaul, entire or irregularly sinuate-dentate to pinnatilid. Racemes lax in fruit.
Flowers yellow, ebracteate. Sepals suberect, often saccate at base; inner sepals not
pouched al base. Petals spathulate, clawed, yellow, longer than sepals. Stamens 6.
Ovary linear to oblong-linear, many-ovuled; style short with subretuse stigma. Fruits
linear, compressed, 4-angled, many-seeded; valves with prominent midribs. Seeds small,
1-seriate, ca 10, ovoid.

Asia, Europe, Africa and Australia; about 15 species, 3 in India.

KEY TO THE SPECIES

la. Cauline leaves deeply 2 - 5-jugate 1 B intermedia
b. Cauline leaves entire or sinuate lobed or closely toothed 2
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2a. Pedicels 10 - 15 mm long: style persisient 1. . elata
b. Pedicels 5 - 9 mm long: style caducous 3 B vulgaris

1. Barbaraea elata Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 140, 1861; Hook.
f. & T. Anderson in Fl. Brit. India 1: 135, 1872.

Herbs, 30 - 100 ¢m high; stems usually simple, striated. Basal leaves with 1 - 3 pairs
of latcral lobes; terminal lobes oblong-obtuse, sinuate. Cauline leaves obovate, auricled
at base, entire or sinuate-lobed or closely toothed, 4 - 7x 1 - 3 em, Racemes up to
20-flowered. Flowers bright yellow; pedicels thick, erect, 10 - 15 mm long. Fruits 8 - 20
mm long, ca 3 mm thick, turgid, faintly 1-nerved; style persistent, 2 - 3 mm long,

Fl. & Fr. Aug.- Sepl.

Distrib. India: Sandy soil, 3000 - 3800 m. Sikkim.

Bhutan.

Notes. Some authors treat this species under the genus Rorippa Scop.

2. Barbaraea intermedia Boreau, Fl. Cent. France 2: 48, 1840, B. wu/pans R. Br.
var. sicula Hook. [ & T. Anderson in Fl. Brit. India 1: 134. 1872, non B. sicula Presl
1819,

Herbs, up to 60 cm high, branched. Basal leaves 2-19x 1- 4.5 cm; lateral lobes
3 - B-paired, elliptic or obovate; terminal lobe rounded. Cauline leaves usually 2 -
S-jugate, 2 - 5x 1.5 - 3 em, deeply lobed with lincar-oblong or oblanceolate segments,
Racemes up to 18 em long, 10 - 20-flowered. Flowers ca 5 mm across; pedicels 4- S mm
long in fruit. Sepals ovate-clliptic, ca 3 mm long, ca 1 mm wide. Petals obovale, ca §
mm long, ca 1.5 mm wide. Stamens ca 4 mm long. Fruits linear-oblong, tercte or
terete-compressed, 10 - 30 mm long, ca 1.5 mm thick, glabrous; style not persistent.
Seeds many, ovate.

FL & Fr. June - July,

Distrib. India: Temperate Himalayas, open grassy slopes, 2000 - 5500 m, Jammu
& Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.

Bhutan, Nepal, C. Asia, Europe and N, Africa,
3. Barbaraea vulgaris R. Br. in Aiton, Hort. Kew. ed. 2, 4: 109, 1812, Erysimum

barbaraea 1.., Sp. Pl. 60. 1753. Barbaraea vulgaris R. Br. var. taurica Hook. . & T.
Anderson in FL. Brit. India 1: 134, 1872, non 8. faurica DC. 1821,
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Herbs, up to 50 em high, branched. Basal leaves 3 - 5-jugate, 4- 12x 1.5-3.5cm;
terminal lobes ovate-oblong, cordate al base, 2.5 - 5 x 2 - 3 mm; cauline leaves ovate,
amplexicaul at base, entire or toothed, 1-5x0.5- 25 cm, Racemes 10 - 35-flowered,
upto 20 cm long in fruit. Flowers ca 6 mm across; pedicels 5 - 9 mm long. Sepalsca 3
mm long. Petals 6 - 8 mm long, clawed. Stamens ca 3 mm long. Fruits 1-3 ¢m long, ca
3 mm thick, glabrous; valves with a distinet midvein; seeds brown, many.

FL & Fr. April - June.

Distrib. India: 2000 - 4000 m. Jammu & Kashmir, Himachal Pradesh, Uttar
Pradesh, Sikkim, Arunachal Pradesh and Tamal Nadu.

Pakistan, most of Asia, Europe, Africa and Australia,
7. Cardamine L.

Herbs, annual, biennial or perennial; stems erect, dilfuse or flaccid, simple or
branched, glaucous, pubescent or with a few simple hairs. Leaves simple, ternate,
pinnate or pinnatisect, alternate or rarcly verticillate, Racemes usually many-flowered,
chracteate. Flowers white, pale-purple, mauve, pale-violet or pale-yellow; pedicels
filiform, erect or upcurved. Sepals nearly equal at base, oblong or ovate; inner sepals
somewhat pouched at base. Petals 4, clawed, obovate or subspathulate, rounded or
emarginate, rarcly absenl. Stamcns 4 - 6; filaments subulate, not broadened at base,
erect; anthers oblong. Ovary cylindrical, 4 - 40-ovulate; ovules uniseriate, oval or
orbicular; style often filiform; stigma simple, more or less bilobed. Fruits laterally
compressed, narrow or broadly linear, tapering at both ends; valves rounded, with
indistinct venation, dehiscing explosively and becoming coiled; style short. Seeds com-
pressed, finely tuberculate, 1-seriate, few 1o many; colyledons accumbent,

Cosmopolitan; about 150 species, 14 in India.

KEY TO THE SPECIES

l1a. Leaves simple or cauline, sometimes 3-foliolate, not deeply lobed or pinnatisect 2
b. Leaves compound 3
2a Leaves sessile, lanceolate, hall-amplexicaul; Mowers vialet 1Y C. vialiscen
b. Leaves petioled, cordale or subcordate; Nowers white L C. circaeoides
3a. Leaves trifoliolate or bifoliolate, irregulzrly Iobed, minutely or decply toothed 4
b. Leaves many-jugate, pinnatisect fi
4a. Plants robust, generally up to 100 cm high; leaflers acuminate st apex; Mowers pink 10, C. seorlarum
b. Plants not robust, usually up 1045 em high; leallels obiuse or acute al apex; fowers dull white or pale-
lilae 3

5a. Flowers dull white ar greenish yellow, 2 - 5 mm across L. C. africanas

b. Flowers pale-lilac, ca 8 mm across 12 O irifollolais
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ga. Plants robust, usually 45 - 100 cm high : 9. €. mucrophylls
b. Planis slender, stems up (o 40 cm (rancly 60 cm) high 7
7a. Leaves suricled at bass £
b, Leaves not auricled at base q
£a. Flowers white; sepals ca 1.5 mm long T. € lmpatlens
b. Flowers lilac or purple; sepals 3 - 3.5 mm long &, O, griffinhii
ga. Leaflcts ircegularly lobed or crenately toothed @t margin ]
b. Leaflets entire or irmegularly sinuate or lobed at margin 11
10z, Peials oblong. ca 2 mm long or sometimes absent 11, . irkchocurpa
b. Pelals ohovate-cuncate, ca 4 mm long 14, C. yunnanensis
11a. Flowers usually 7 - 13 mm across. 8 C. loxolemonoides
b. Flowers usually 3 - 6 mm across 12
122, Stem Nexvose, usually with several branches from below; leaflets 2 - 4 pairs 4. C. Nexwosa
b. Stem erect or ascending, usually not branched from below; leaflcis 5 - 13 pairs 13
13a. Basal leaves many, densely rosetted, hairy on upper surface 6, . hirsula
b. Basal leaves (ew, not rosetted, glabrous on upper surface A C.eleganiula

1. Cardamine africana L., Sp. Pl. 655, 1753; Hook. . & T. Anderson in Fl. Brit.
India 1: 137, 1872,

Stems erect or decumbent, up Lo 60 cm long; stems oflten rooting at nodes, sparsely
hispid or glabrous. Leaves mostly radical, irifoliolate; petioles 2 - 16 cm long; leaflets
broadly ovale; lateral ones oblique at base, crenate-serrate along margins, acule or
obtuse al apex, 2 -7 x1 -3 cm, sessile or petiolulate;  petiolules up to 2 cm long.
Racemes few-flowered. Flowers dull-white or greenish yellow, 2 - 5 mm across, Sepals
subcrect, oblong, ca 3 x 1.5 mm. Petals oblong to obovate, cuncate, ca 5 x 1.5 mm.
Filaments 3 - 5 mm long, Ovary§ - 16-ovuled; siyle ca 1 mm long; stigma globose. Fruits
crowded or sublax, erect or ascending, tapering at both ends, 2.5 - 4 cm long. Seeds § -
10, flattened-ellipsoid, brownish,

Fl. & Fr. Oct. - Dec.

:Dirm‘b. India: Humid localities in open borders or forest floors of evergreen and
semuevergreen forests, 1500 - 2500 m, Arunachal Pradesh, Karnataka and Tamil Nadu,

Temperate and subtropical Alrica, Sri Lanka and Indonesia.

2. Cardamine circaeoides Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 144, 1861
Hook. . & T. Anderson in FL. Brit, India 1: 137, 1872,

_ Herbs, erect, up to 45 cm high; stems more or less branched, sparsely pubescent or
nearly glabrous. Leaves cordate, sinvate-toothed, obtuse at apex, 1.5-4x1-3.5 em,
lobes rounded; terminal leaflet ovate, acuminate, 2-4x 1 - 2.5 em; petioles slender,

. _‘“W leaves ca 1 cm long, in lower ones ca 7 mm long. Racemes subcorymbose.
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few-Mowered. Flowers white, ca 5 mm across; pedicels ca 5 mm long. Sepals oblong, ca
3 mm long. Petals oblanccolate, cuncate, 4 - 5 mm long, white. Inner stamens as long
as or slightly longer than petals. Style equal to or slightly longer than petals; stigma
broad, globose. Fruits linear, 1.5 - 2.5 cm long, ca 1.5 mm thick. Seeds oblong, ca 1 x
0.5 mm, brown.

Fi & Fr. April - Oct.
Disirib. India: Moist lorests, 1500 - 2400 m. Sikkim and Arunachal Pradesh.,
Bhutan, Upper Myanmar and W. China.

3. Cardamine elegantula Hook. . & Thomson in J. Linn. Soc,, Bol. 5: 146, 1861:
Hook. [. & T. Andcrson in FL Brit. India 1: 139, 1872,

Stems slender, branched, upto 15 em long. Leaves pinnate, 3 - 4.5 cm long, glabrous:
leaflets 3 - 7 pairs, more or less opposite, ovate, oblong, lincar-oblong or lanceolate,
entire, 3 - 7 x 1 - 2 mm, lower petiolate, upper subsessile. Racemes 2 - 9-llowered.
Flowers 5 - 7 mm across, while or rose-coloured. Sepals narrowly ovate, glabrous, ca 2
mm long. Petals obovate or obovate-cuneate or more or less spathulate, ca 5 mm long,
white or purplish. Stamens 6, inncr ca 9 mm long, outer ca 2 mm long. Fruits narrow,
lincar, horizontal or recurved, more or less pendulous, 12- 15% 1 - 2 mm. Sceds ca (L8
x 0.4 mm.

Fl. & Fr. April - May,
Distrib. India: Moist places, 1000 - 3000 m. West Bengal, Sikkim and Meghalaya,
Nepal and Bhutan,

4. Cardamine Nexuosa Withering, Bot. Arr. Brit, PL ed. 3, 3: 575, 1976. C. hirsuia
var. sylvatica auct. non Link; Hook. [ & T. Anderson in Fl, Brit. India 1: 138. 1872, p. p.
C. scutata Thunb. subsp. flevuosa (Withering) Hara in 1. Fac. Sci. Univ. Tokyo, B, 6: 59,
1952, Fig. 19.

Herbs, annual or biennial, flexuose, simple or sparsely branched, 10 - 40 cm high;
roots fibrous on a short rootstock. Basal leaves 7 - 12, scarcely rosulate, orbicular,
sinuate-dentate to lobed. Cauline leaves 4 - 10, ovate 1o lanceolate, pinnate, 2.5 - 5 cm
long; lateral lcaflets 2 - 4 pairs, orbicular-ovate, obtuse or subacute at apex, 3-Tx2-5
mm; terminal leaflet obovate, suborbicular, wothed. Racemces 2 - 15 cm long; flowers
few to many, ca 3 mm across. Sepals erccto-patent, oblong to oblong-clliptic, acute, ca
2mm long, Petals ca 4 mm long, white. Stamens usually 4 or 6 with 2 outer staminodes.
Fruits elliptic-oblong, obtuse, 1.2 - 2.5 ¢m long, less than 1 mm thick, with elastic valves.
Sceds ovoid-compressed, ca 1 mm long, yellow,



BRASSICACEAE 111

Fig. 19. Cardamine Nexuosa Withering : a. plant, lower portion; b, fruiting twig; ¢

flower; d. fruit.
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FlL & Fr. Jan.- Aug.

Distrib. India: Moist streamsides, 500 - 2500 m. Himachal Pradesh, Jammu &
Kashmir, Rajasthan, Uttar Pradesh, Bihar, West Bengal, Assam and Manipur.,

Bhutan, Temperate Eurasia and Canada.
Notes. Leaves and seeds used in skin diseases in Uttar Pradesh.

5. Cardamine griffithii Hook. { & Thomsonin . Linn. Soc., Bol. 5: 146. 1861; Hook,
[. & T. Anderson in FL. Brit. India 1: 139, 1872,

Stems angled or grooved, sparsely branched above, up to 60 cm high, glabrous,
Leaves 2 - 9 cm long; lateral leaflets 3 - 6 pairs, sessile or subsessile, orbicular, ovate,
rounded at base, entire or irregularly sinuate along nargins, 3 - 10x 2 - 8 mm; lowest pair
auriculate; terminal leaflet suborbicular, up to 1.3 cm across. Racemes few-flowered,
somewhat crowded at apex. Flowers lilac or purple, ca 6 mm across. Sepals oblong-
elliptic, obtuse at apex, ca 3 x2 mm. Petals obovate, 4 - 10 x 3 - 5 mm, while or purplish,
Stamens 6, the 4 inner ones larger, ca 6 mm long, the 2 outer ones smaller. Pods 10 - 15
mm long,

Fl. & Fr. May - July.
Distrib, India: Streamsides, along shady places, 2000 - 4000 m. Sikkim,
Nepal, Bhutan and China,

6. Cardamine hirsuta L., Sp. PL.655.1753. C hirsuta L. var. sylvatica (Link) Hook.
f. & T. Andcrson in Fl. Brit. India 1: 138, 1872, p. p. Fig. 20.

Herbs, annual, up to 50 cm high; stems simple, diffuse or much-branched, erect or
creeping at base, plabrous or hairy. Leaves very variable, glabrous or hairy, 3-25x1 -
20 mm; basal leaves forming a rosette, imparipinnate, petioled; leaflets 5 - 13, orbicular
or ovate, irregularly toothed or irregularly lobed, 5 - 15 mm across. Cauline leaves
petioled or subsessile; leaflets lanceolate, narrowly oblong or obovate, toothed or
irregularly lobed, obtusely rounded at apex, 5-25x1 - 15 mm. Inflorescence racemose
or subcorymbaose, 10 - 20-Mlowered, up to 20 em long, Flowers 3 - 5 mm across, white.
Sepals oblong, obtuse ai apex, ca 2 mm long. Petals obovate-cuneale, rounded at apex,
25-5 mm long. Stamens 4 or rarcly 6, rarcly outer two abortive, 2 - 3 mm long. Ovary
many-ovuled. Fruits cylindric, somewhatl compressed, 15 - 25 mm long, ca 1 mm thick.
Seeds 6 - 12 on cither side of septum, ca 1 mm long.
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Fig. 20. Cardamine hirsuta L. : a. plant; b. flower; ¢. petal; d. stamens adhering
to ovary; e. dehisced fruit; [ sceds attached to septum; g. seed.
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FL & Fr. March - May (Feb, - Sept.).

Distrib. India: Humid wet localities, 700 - 2500 m. Uttar Pradesh, West Bengal,
Sikkim, Arunachal Pradesh, Nagaland, Meghalaya and Tamil Nadu.

Cosmopolitan,

7. Cardamine impatiens L., Sp. PL 655, 1753; Hook. [. & T. Anderson in Fl, Brit.
India 1: 138. 1872,

Herbs, up to 60 cm high. Leaves crowded at base, alternate above, variable, pinnate,
many-jugate, 5 - 17 or more in cach, with narrow sagittate 2 - 3 mm auricles at base,
sparsely hairy or fringed with white bristles; apical leallets larger; petioles 1.5 - 2.5 cm
long. Leaflets of basal leaves entire, wavy or deeply 2 - 5-lobed, 4 - 20 mm long; petiolules
up to 10 mm long. Leallets of upper leaves narrower, elliptic, obovate or obliquely
cuncate, lanceolate or linear-lanceolate, entire, incised or irregularly lobed, attenuate
at base, rounded, obtuse or acute at apex, ca 5.5% 1.5 mm, Inflorescence erect, racemose
or somewhat subcorymbose, many-flowered, 5 - 15 cm long. Flowers white, ca 4 mm
across; pedicels 4 - 7 mm long. Sepals oblong, sometimes pale-purple outside, 1.5- 3 x
(1.5 - 0.8 mm. Petals oblanceolate or oblong-linear, ca4 x | mm, white. Stamens 6, inner
4 longer, outer 2 smaller. Ovary shorter than inncr stamens; style very short; stigma
globose. Fruits erect, slender, linear, Mat, stalked, 1.5 - 3 cm long, ca 1 mm thick; valves
with distinct midrib. Seeds many, oval or ellipsoid, reddish-brown.

Fl. & Fr. May - July.

Distrib. India: Moist shaded places, 1500 - 4000 m. Jammu & Kashmir, Himachal
Pradesh, Rajasthan, Uttar Pradesh, Sikkim and Tamil Nadu.

Asia and Europe.

8. Cardamine loxostemonoides . Schulz in Notizbl, Bot, Gart. Berlin 9; 1069,
1927. C. pratensis auct. non L; Hook. I. & T. Anderson in FL. Brit. India 1: 138, 1872
C. pratensis forma fuairmana Jalri in Notes R. Bot. Gard. Edinb. 22: 104, 1956.

Perennials, up to 30 cm high, glabrous, with a creeping  rhizome, bearing several
ovoid 2 - 3 mm long bulbils at ground level. Leaves pinnate, petioled; leaflets of basal
leaves orbicular, 3 - 12 mm across in equidistant pairs; terminal leaflet larger, ovate or
rounded at base, shortly petioluled; leallets of cauline leaves ovate, oblong-ovate to
lanccolate or linear, 5 - 15 x 1 - 3 mm. Racemes 5 - 15-Mowered, elongate, lax,
subcorymbose. Flowers 10 - 20 mm across, lilac or pinkish; pedicels 10 - 20 mm long in
fruit. Sepals ca3 mm long. Petals obovate-oblong, ca 2x 1 cm. Stamens ca § mm long.
Fruits erect, compressed, 2.5 - 5 cm long. Seeds oblong, brown,
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FL & Fr. June - July.
Distrib. India: Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim,

Nepal, Bhutan and China (Tibet).

9, Cardamine macrophylla Willd., Sp. P1. 3: 484. 1800; Hook.l. & T. Anderson in
Fl. Brit. India 1: 138. 1872. C. polyphylla D. Don, Prodr. Fl. Nep. 201. 1825. C.
macrophylla Willd. subsp. polyphylla (D. Don) O. Schulz in Notizbl. Bot. Gart. Berlin
9:1071. 1927. Fig21.

Perennials, rootstock creeping; stems simple, stout, erect, up to %0 em high, usually
glabrous. Leaves pinnate, petioled; leaflets 2 - 7 pairs, ovate, obovate-cuneate or
lanccolate, crenate-serrate or coarsely irregularly lobed or pinnatifid, acute or acumi-
nate at apex, subsessile, 1.2 - 8 x 0.5 - 4 cm. Racemes erect, many-flowered, subcorym-
bose; pedicels 1 - 2 em long. Flowers purple, deep violet or white, 8 - 15 mm across,
Sepals oblong-elliptic, ca 4 x 2 mm long, glabrous. Petals narrowly obovate, cuneate,
10 - 15x3 - 5 mm, purplish. Inner stamens ca 6 mm long, outer ca 4 mm long. Ovary ca
5 mm long; style ca 2 mm long; stigma large, globose. Fruits erect, smooth, tapering at
both ends, 2.5 - 5 cm long; pedicels ca 2 cm long. Seeds oblong, brown, ca 2 mm long.

FlL & Fr. May - July.

Distrib. India: Damp shaded places, 2400 - 4100 m. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Nepal, Bhutan, China and Korca.
Notes. A much variable, polymorphic species.

10. Cardamine scoriarum W. Smith in Notes R. Bot. Gard. Edinb. 11: 203, 1920.
C. smithiana Biswas in J. Bot. 46: 22. 1938, =

Stems up to 1 m long, glabrous. Leaflets clliptic to ovate-clliptic, rounded or
Cuneate llbl&n..i:rrcgularly crenale-serrate along margins, acuminate at apex, (3.5-) 5 -
lﬂxz-l:m; petioles 2- 4 cm long. Flowers many in corymbose racemes, Sepals oblong

or elliptic, ea 3 x 2 mm, with 3 - 4 veins converging below the apex. Petals pink, ca 6 x4
mm. Pods ca 5§ mm long,

FL&Fr. June - July.

Distrib. India: Shaded streamsides, 2300 - 3000 m, Arunachal Pradesh,

i
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a. twig; b. flower.

Fig. 21. Cardamine macrophylla Willd. :
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‘Bhutan.

11, Cardamine trichocarpa Hochst. ex A. Rich,, Tent. FL Abyss. 10 18, 1847. C
subumbellaia Hook. [ & T. Anderson in FL Brit. India 1: 138, 1872,

Herbs, perennial or annual, slender, dilfuse, up 1o 30 cm  high, young parts with

ing hairs. Leaves 4 - 7 cm long; petioles 0.6 - 2.2 cm long; leaflets 3 - 7, ovate or

suborbicular, irregularly crenate or lobed, subsessile, 2- 2.5x0.8 - 1.2 cm, sparingly hairy,

Inflorescence corymbose, few-flowered.  Flowers yellowish white, ca 2 mm across;

icels slender, ca 2 mm long. Scpals 4, oblong, obtuse at apex, ca 1.5 mm long,

ish, with long bristly hairs. Petals oblong, ca 2 mm long, yellowish white. Stamens

4, filaments up to 1.5 mm long, Ovary lincar-clongate; style short; stigma globose. Fruits

linear-lanceolate, compressed, 0.8 - 2.5 em long, pubescent. Seeds 6 - 10, subarbicular
to broadly oblong.

Fl. & Fr. (Jan.-) July - Sept.

Distrib. India: Moist shaded places above 1200 m. Maharashtra, Karnataka and
Tamil Nadu,

Sri Lanka.

12. Cardamine triloliolata Hook. [ & Thomson in J. Linn. Soc., Bol. 5: 145, 1861
Hook. I & T. Anderson in FL, Brit, India 1: 135, 1872,

Herbs, succulent, up to 45 cm high, simple or branched al base with ereeping
rootstocks. Leaves triloliolate; petioles 0.8 - 8§ cm long; leaflets oblanceolate to usually
obovate; terminal ones often 3-lobed; lateral ones narrowly ovate or oblong, bilobed,
rarely entire; lobes rounded or obtusely pointed at apex, sparsely hairy above, glabrous
beneath. Racemes subcorymbose, short, few-flowered. Flowers pale-lilac, ca 8 mm
across; pedicels ca 5 mm long. Scpals oblong, obovate, 2 - 4 mm long. Petals obovate-
cuncate, rarcly clawed, subtruncate at apex, 5- 8 mm long. Inner stamens ca 5 mm long,
outer ca3mm long. Ovary 8 - 12-ovuled; style thick; stigma subulate or globose. Fruits
erect, 12 - 20 mm long, ca 1 mm thick, Sceds minute, ovoid, ca 1 mm across.

Fl. & Fr. April - July,

Distrib. India: 2500 - 4000 m. Uttar Pradesh, West Bengal and Sikkim,
Nepal and Bhutan,

il 1.3- Cardamine violacea (D. Don) Hook. [, & Thomson in J. Linn. Soc.,, Bot. 5: 144,
61; Hook. f. & T. Andcrson in Fl. Brit. India 1: 137. 1872, Erysiruom violacewm D,
Prodr. FI. Nep, 202, 1825,

%
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Herbs, perennial; stems simple, erect, up to 50 cm high, Leaves narrowly ovate,
lanceolate or oblanceolate, sessile and half-amplexicaul al base with sagittate auricles,
dentate along margins, acuminate at apex, 3 - 15 x (L8 - 2 cm, sparscly puberulous,
Racemes 5 - 12-Mlowered. Flowers deep violel, pedicellate, 1.5 - 2.5 cm across; pedicels
8 - 12 mm long. Secpals ovate-oblong, subacute, hyaline along margins, ca 8 mm long,
5-nerved. Petals obovate-cuncate, subcmarginate at apex, ca 10 x 4 mm, purple. Sta-
mens linear, ca 11 mm long, outer ca 9 mm long; anthers oblong, ca 2 mm long; glands
distinct. Style elongate, ca 6 mm long; stigma broad. Fruits borne on thickened pedicels,
2 - 6 cm long, ca 2 mm thick. Seeds ovate or oblong, 2 - 3 mm long, brown.

Fi. & Fr. May - June.
Distrib. India: Streamsides and open forest edges, 2500 - 3600 m. Sikkim.
Nepal and Bhutan.

14. Cardamine yunnanensis Franchet in Bull. Soc. Bot. Fr. 33: 398, 18586, C. hirsuta
var, axycarpa Hook. [. & T, Anderson in Fl. Brit, India 1; 138, 1872, p. p. C. inayatii .
Schulz in Notizbl. Bot. Gart. Berlin 9; 1069, 1927, C. sikkimensis Hara in I, Jap. Bol.
37:97. 1962,

Stems up to35cm long. Leaves (including petiole) 5 -9 em long, sparsely pubescent;
lateral leaflets 2 - 3 pairs, ovate, crenately toothed along margins, obtuse at apex, 1- 2.5
x 0.75 - 1.5 cm; terminal leaflets larger, up to 5.5 x 2.5 cm. Flowers few, white or pink.
Sepals oblong-ovate, 2.5 - 3 x 1.5 mm. Petals obovate, cuncate at base, ca 4 x 2 mm.
Fruits 2.5 - 3 cm long.

FI. & Fr. May - Sept.

Distrib. India: Moist shaded places, 2000 - 2700 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh, Sikkim and Tamil Nadu.

Nepal, Bhutan and W. China.
8. Christolea Cambess,

Herbs, tufted, perennial, rhizomatous, suberect or procumbent, pilose or rarely
glabrous. Leaves obovate or spathulate, toothed or lobulate above, sessile or subsessile;
radical lcaves rosulate. Racemes usually many-flowered; bracts lincar. Flowers white
or purplish, rarcly mauve or yellowish. Sepals oblong, obtuse, inner pair sometimes
pouched. Petals spathulate or obovate. Stamens 6. Ovary linear or elliptic-ovate, few o

many ovuled; stigma usually depressed. Fruits oblong, cylindric. Seeds 12-15,1-
2-seriate.
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Central Asia, China (Tibet) and Himalayas; about 20 species, 7 in India.

KEY TO THE SPECIES

1a. Racemes ca 3-flowered 5. C. pumila
p. Racemes 6 - 25-flowered 2
2a, Pedicels ca & mm long in fruit 3
b Pedicels 8 - 10 mm long in fruit 4
2. Fruits ca 20 mm long, 5 - B mm broad 3. C. lanuginoss
b. PFruits 25 - 35 mm long, 2 - 4 cm broad T. Coslowaridl
4a. Leaves spathulate-orbicular 1o more or less orbicular, usually with 8 - 10 marginal lobules or blunt
ecth 6. C. scaposi
b. Leaves spathulate-ovate to ohovate-oblong or narnowly spathulatce, wsvally up to 3-toothed 5
%a. Fruits lincar, ca 1 mm broad; ovules ca B in each locule 4. . porkeri
b, Fruits oblong-obhovate or ohlong, 2 - 4 mm broad; ovules many in each locule [
6a. Plants usually more than 15 cm long; leaves broad, up to 2 om wide L. €, erussifolia
b, Plants up to 15 om long: leaves narmow, up to 1 cm wide 1. C. himalayensis

1. Christolea crassifolia Cambess. in Jacquem. Voy. 4 (Bot.) 17: 1 17, 1835; Hook,
f. & T. Andcrson in FL Brit. India 1; 154. 1872,

Herbs, suberect, much-branched, up to 40 cm high, usually denscly villous. Leaves
cuneate-obovate, acute or obtuse and deeply toothed towards apex, 1-5x0.5 -2 em.
Racemes 10 - 20-flowered, up to ca 7 em long in fruit. Flowers white with lilac or purple
base, ca 6 mm across; pedicels ca 1 cm long in fruit. Sepals ca 3 mm long. Petals ca 6
mm long. Stamens ca 3.5 mm long. Stipma depressed, subsessile. Fruits oblong-
obovate, ercct, Mat, acute at both ends, 1 - 3.5 cm long, ca 4 mm broad, nearly glabrous
or hairy; valves with a distinct midvein. Seeds 5 - 10 in each locule, fMattened.

FlL & Fr. June - Aug.
Distrib. India: Jammu & Kashmir,
Pakistan, Afghanistan, China (Tibet) and C. Asia.

2. Christolea himalayensis (Cambess.) Jafri in Notes R. Bot. Gard. Edinb, 22: 1.
£.1,F.1955. Cheiranthes himalayensis Cambess. in Jacquem., Voy. Bot. 14. 1844; Hook.
L. & T. Anderson in F1. Brit. India 1: 132. 1872, C. himalaicus Hook. . & Thomson in J.
Linn, Soc., Bot, 5: 137, 1861. Emnania himalayensis (Cambess.) 0. Schulz in Notizhl,
Bot. Gart. Berlin 9: 1080, 1927,

Herbs, densely greyish pilose; rootstock much-divided; stems suberect, leafy, 3- 15
em long. Leaves obovate or spathulate-obovate, subfleshy, cuncate at base, 3 - 5-toothed
7-15x 3-8 mm. Flowers ca § mm across in terminal dense racemose heads,
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violet or purplish, fragrant; pedicels ca 1 cm long in fruit, pilose. Sepals ca 3 mm long,
usually tinged dark purple. Petals ca 4 mm long, purplish, distinctly veined. Stamens ca
3 mm long. Ovary ca 4 mm long; stigma stout, bilobed. Fruits oblong, compressed, 2 -
1.5 cm long; valves with thickened margins. Seeds many, partially 2-seriate.

Fi. & Fr. June - July.

Distrib.  India: 4000 - 5600 m, Jammu & Kashmir, Himachal Pradesh, Uttar
Pradesh and Sikkim.,

Pakistan, Bhutan, Afghanistan and China (W. Tibet).

. Christolea lanuginosa (Hook. I. & Thomson) Ovez, in Sov, Etsk. Bot. 151. 1941,
Parrya lanuginosa Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 136, 1861; Hook. . & T,
Anderson in Fl, Brit. India 1: 132. 1872,

Herbs, low, denscly woolly. Leaves spathulate, coarsely toothed towards apex,
0.6-15x02-0.5cm. Raccmes scapose, 8 - 12-flowered, ca 5 mm long. Flowers ca 5
mm across; pedicels ca 5 mm long in fruit. Sepals spreading, ca 3mm long, woolly. Petals
broadly spathulate, undulate, ca 5 mm long. Stamens ca 4 mm long. Fruits flattened,
acute, ca 1.8 cm long; valves with distinct mid-vein. Seeds not winged, 4 - 6 incach locule.

Fl. & Fr. Junc - July.
Distrib. India: Himalayas at 5000 m and above. Jammu & Kashmir (Ladakh).
China (S.W. Tibet).

4. Christolea parkeri (0. Schulz) Jafri in Notes R, Bot. Gard. Edinb. 22; 52. 1935,
Ermania parkeri O. Schulz in Fedde, Repert. Spec. Nov, 31: 333, 1933,

Herbs, erect or suberect, up 1o 10 cm high, hairy. Basal leaves narrowly spathulate,
rounded or 1 - 3-dentate at apex, 1- 1.5 x03 - 0.5 cm; upper leaves oblanceolate to
lincar. Racemes 10 - 15-flowered, bracteate. Flowers white with purple tinge at base,
ca 5 mm across; pedicels ca 8 mm long in fruit, Scpals ca 3 mm long. Petals 5 - 8 mm
long. Stamens ca 3 mm long, Stigma depressed, shortly bilobed, Fruits lingar, ca 10 x

" 1 mm, pilose. Sceds ca § in each locule,

Fi. & Fr. June - July,
Distrib. India: Jammu & Kashmir,

Mepal.
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§, Christolea pumila (Kurz) Jafri in FI. W, Pakistan 55; 157, 1973, Parryva pumila
Kurz in Flora 55, 18: 285. 1872. Ermania koelzii 0. Schulzin Fedde, Repert. Spec. Nov,
31: 332.. 1933, Vyedenskiella pumila {Kurz) Botsch. in Nov. Syst. Leningrad 17: 176.

1955.

Leaves spathulate, almost entire or obscurely 1-3-toothed above, as long or slightly
exceeding the inflorescence. Racemes ca 3-flowered. Sepals 4 - 5 mm long, Petals ca
9 mm long. Fruits oblong-obovate, short, Mattened with pilose margins; style ca 1 mm
long, somewhat broad.

Fi. & Fr. June - July.
Distrib. India: Jammu & Kashmir,
Pakistan.

6. Christolea scaposa Jain in Notes R, Bot. Gard. Edinb. 22: 38, 1. 2. 1955, Ermania
scaposa (Jafri) Botsch. in Bot. J. U.R.S.5. 41: 731, 1956,

Herbs, up to 10 cm high, densely pilose, hairs usually simple. Basal leaves orbicular,
with blunt teeth, subcoriaccous, 5 - 15 mm broad, pilose. Racemes ca 20-llowered,
ebracteate, erect-ascending, up to 1 em long in fruit, pilose. Sepals3 -4 mm long. Petals
5-6x2mm. Stamens 3.5 - 4.5 om long. Fruits oblong-linear, compressed, ca 1.2 em
long, pilose; valves with a distinet mid-vein. Sceds biseriate.

Fl. & Fr. June - July.
Distrib. India: Kashmir,

Endemic.

7. Christolea stewartii (T. Anderson) Jafri in Notes R. Bot. Gard. Edinb, 22(1):
33. L1, E 1955, Cheiranthus stewartii T. Anderson in Hook. [, Fl. Brit. India 1: 132,
1872. Ermania stewartii (T. Anderson) Q. Schulz in Bot. Jahrb. 66: 98, 1933,

Stems slender, erect, up 10 15 cm high, Basal leaves spathulate, subcoriaceous,
toothed at tip, 1.2 - 2.5 x 0.5 - 1 cm, woolly; upper linear, entire, smaller. Racemes 6 -
12-Rowered, bracteate, up to 7.5 cm long in fruit. Flowers ca S mm across, purple;
pedicels ca S mm long in fruit. Sepals oblong, ca 2 mm long, Petals broadly spathulate,
€a 5 mm long. Stamens ca 2 mm long. Stigma sessile. Fruits lincar, tapering at both

ends, 2.5 - 3.5 cm long, ca 4 mm broad; valves flat. Seeds small, ovate-oblong, somewhat
2-seriate.

FlL & Fr. July- Aug,
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Distrib. India: Alpine W. Himalayas, 4500 - 5500 m. Jammu & Kashmir and
Himachal Pradesh.

Endemic.
9. Dontostemon Andrz. ex Ledeb., nom. cons,

Herbs, annual, cacspitose or subprostrate, branched, with simple or branched
glandular hairs. Leaves linear or spathulate, sinuate-toothed, pinnatifid or entire; lower
stalked; upper sessile or subscssile. Racemes cbracteate. Flowers white to lilac; pedi-
cels Mexuous in fruit, glandular. Sepals erect, slightly saccate at basc. Petals spathulate,
nearly twice as long as sepals. Stamens 6; filaments ofien dentate-appendaged; anthers
short, blunt. Lateral nectar glands present in pairs. Ovary cylindrical or linear, many-
ovuled; style short with broad depressed capitate stigma. Fruits linear to cylindrical,
bilocular, dehiscent. Seeds uniseriate.

Maostly in C. Asia; about 10 species, 2 in India.
KEY TO THE SPECIES

1a. Leaves narrowly spathulatre or linear; filaments not dentate L. I glandulosus
b. Leaves pectinaie; filaments dentale 2 I peclinaius

1. Dontostemon glandulosus (Karclin & Kir.) O. Schulz in Notizbl. Bot. Gart.
Berlin 10: 554. 1929. Arabis glandulosa Karelin & Kir. in Bull. Soc, Nat. Mosc. 15: 146
1842; Hook. [. & T. Anderson in Fl. Brit. India 1: 136. 1872,

Herbs, erect to suberect, spreading or prostrate, up (o 15 cm high. Basal leaves
rosulate, eliiptic-lanceolate (o narrowly spathulate, entire Lo sinuate-toothed, petioled,
10- 20 x 3 - 5 mm; scgments linear, 2 - 3 mm broad; upper leaves lincar, entire, sessile,
5-10 mm long. Racemes 10 - 30-Mowered, up to 7 cm long in fruit. Flowers 2 - 4 mm
across, pinkish-white to white; pedicels up to 7 mm long in fruit, glandular. Sepals
oblong, 2 - 3 mm long, ca 0.5 mm broad, sparsely hairy. Petals subrounded at apex, 3 -
5x1- 2 mm, pink or white. Stamens up to 3 mm long; anthers ca 0.5 mm long. Fruits
lincar, subtorulose, glandular, 1.5 - 2.5 cm long, ca 1 mm thick; valves concave, veined,
with faint midrib. Seeds 10- 15 in cach locule, oblong-ellipsoid, slightly flattened, brown.

FI. & Fr. May - July.
Distrib. India: 3500 - 5500 m. Jammu & Kashmir and Sikkim,

Pakistan, Bhutan and W. China.
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2. Dontostemon pectinatus (DC.) Ledeb, Fl. Ross, 1: 175, 1841, Sisymbrium
pectinaturn DC., Syst. Nat. 2: 485, 1821,

Herbs, crect. Leaves pectinate. Flowers white. Staminal filaments dentate.

FL & Fr. June - Aug.

Distrib. India: Uttar Pradesh.

Pakistan, Nepal, China and Russia (E. Siberia).

10. Drabopsis C. Koch

Monotypic; description and distribution as for the species below,

Drabopsis verna C. Koch in Linnaca 15: 253. 1841, Arabis nuda Bel. ex Boiss. in
Ann. Sci. Nat. ser. 2, 17: 54. 1842; Hook. [. & T. Anderson in FL Brit. India 1: 137. 1872,
Arabis scapigera Boiss., |. ¢. Sisymbrium nudum (Bel, ex Boiss.) Boiss., F1. Orient. 1:

214. 1867. Arabidopsis nuda (Bel. ex Boiss.) Bornm. in Beih, Bot, Centrbl, 28(2): 535,
1911.

Herbs, annual, up to 12 cm high. Leaves radical, obovate-oblong, sessile or sub-
sessile, entirc or toothed, 0.5 - 1.5 x 0.2 - 0.5 cm, slightly hairy. Scapes several, erect,
rigid, many-flowered, 2.5 - 12.5 cm long, glabrous or slightly hairy at base. Flowers ca 3
mm across; pedicels ca 4 mm long in fruit. Sepals equal, obtuse at apex, ca 3 mm long,
green, glabrous. Petals ca 4 mm long, Stamens ca 2 mm long. Middle nectar glands
absent or rudimentary. Stigma minute. Fruits on very short thick pedicels, straight or
curved above, linear, much Natlened, obtuse al apex, 2.5 - 3.5 em long; valves with a
distant midrib and prominent veins, Seeds 7 - 12 in cach locule; cotyledons incumbent.

Fl. & Fr. April - June,
Distrib. India: Jammu & Kashmir.
Pakistan, Turkey and Central Asia.
11. Loxostemon Hook. [. & Thomson
Monotypic; description and distribution as for the species below.

Loxostemon pulchellus Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 147. 1861;
Hook. f. & T. Anderson in FI. Brit. India 1: 139, 1872,
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Herbs, annual or perennial, with thin bulbiferous rhizomes; stems slender, filiform,
flexuous, 5 - 25 cm high; bulbils in a cluster, ovoid, ca 2 x 1 mm ai base. Leaves 3 - 5-
foliolate, simple hairy; petioles 3 - 8 mm long; leaflets elliptic, oblanceolate or lincar,
acute at apex, entire, ciliate, 4 - 8 x 1 - 3 mm, subsessile. Corymbs 3 - 6-flowered,
chracteate; Nowers small, lilac; pedicels 5- 10 mm long. Sepals spreading, ovate, ca 2 x
1 mm. Petals obovate to broadly spathulate, clawed at base, ca4 x 3 mm, pink. Filaments
broad and toothed above. Stigma sessile, 2-lobed. Fruits linear to ovoid, 5- 6 mm long.

Fi. & Fr. June - July.

Distrib. India: Rocky places, 4000 - 4200 m. West Bengal and Sikkim.

Nepal, Bhutan and China.

12. Masturtiom R, Br., nom. cons.

Herbs, terrestrial or aguatic, branched, glabrous or hairy. Leaves entire, lobed or
pinnate. Raccmes lax in [ruit, chractcate. Flowers small, white. Sepals short. Petals
spathulate. Stamens 6, Ovary oblong, many ovuled. Fruits subcylindrical, bilocular,
dehiscent; valves membranous, faintly 1-nerved, glabrous. Sceds 1 - 2-seriate.

Widespread in the Northern Hemisphere; 2 species, both in India.

EEY TO THE SPECIES

la. Fruits ca 1 mm brosd; seeds unisenste L. % microphyllum
b, Fruits ca 2 mm broad; sceds biscriate 2. N, allicinale

1. Nasturtium microphyllum Bocnn. ex Reichb,, Fl. Ger. Exc. 683, 1832; Jafri in
Fl. W, Pakistan 55: 185, 1473,

Herbs, procumbent or ercet, up to 75 em high. Leaves lyrate-pinnate, lower stalked
with 5 - 7leaflets; upper sessile with 5 - 9leaflets. Inflorescence up to 23 em long in fruit.
Flowers ca 5 mm across, white; pedicels spreading, ca 2 em long. Fruits slender, 1.5-2
em long, ca 1 mm broad; valves smooth, glabrous., Sceds uniseriate, cach side with ca

100 depressions.
Fl. & Fr. April - July,

Distrib. India; Himachal Pradesh and Uttar Pradesh.

Pakistan, C. Europe, W, Asia, Africa and America.



1993 FRASSICACEAE 125

2. Nasturtium officinale R. Br. in Aiton, Hort. Kew. ed. 2, 4: 110. 1812; Hook. . &
T. Anderson in Fl. Brit. India 1: 133, 1872, Sisymbrium nasturtium-aquaticum L., Sp, PL
657. 1753. Rorippa nasturtiunm-agquaticum (L.) Hayck, Sched. F, Stir. Exs, 3-4: 22, 1905,

Eng.. Water-cress.

Herbs, perennial; stems much-branched, creeping or floating, rooting below at
nodes, usually up to 40 cm long, rarely up to 100 cm long. Leaves lyrate-pinnate, 1- 12
em long; lower with 1 - 7 leaflets, petioled; upper with 5 - 9 leaflets; terminal leaflets
suborbicular or broadly ovate-cordate, acute or obtuse, 5 - 20x 5 - 15 mm; lateral leaflets
elliptic, entire or sinuate-toothed, 3 - 20 x 2 - 10 mm. Racemes 5 - 20-flowered, 4 - 10
cm long. Flowers ca 3 mm across, white; pedicels up to Tem long in fruit. Sepals oblong,
1-2mm long, ca 1 mmwide. Petals obovate, 3 - 5 mm long, ca 2 mm wide, Stamens 6,
ca3mm long. Fruits spreading, slightly upeurved, 0.8 - 2.5 cm long, on 6 - 12 mm long
pedicels. Sceds 2-seriate, ovoid-rounded, lenticular, 0.7 - 1 x 0.5 mm, red, muriculate,

Fl. & Fr. March - July.

Distrib. India: Throughout, up to 3000 m, mostly along water courses.

Temperate and subiropical Africa, Asia and Europe.

Notes. Eaten as salad.

13. Peganeophyton Hayek & Hand.-Mazz.

Herbs, perennial with thick or thin rootstocks, glabrous or with simple hairs. Leaves
rosulate, spathulite, lincar-lanceolate, obovate or ovate. Flowers solitary on slender
scapes, variable in size, white or purplish. Sepals spreading, rounded at apex, not
pouched at base. Petals about twice as long as sepals with broad limb, Stamens 6, Ovary

narrowly ovoid, glabrous, ca 10-ovuled; stigma sessile or subsessile.  Fruits ovoid,
B“lpsuid or suborbicular; valves with faint midrib and veins; septum incomplete. Seeds

biseriate, few,
C. Asia and Himalayas; 3 species, 2 in India.

KEY TO TIE SPECIES

la. Rootstock slender, ca | mm thick; scapes minutely pubescent on one side 1. I, minulum
B. Rootstock stout, ca 10 mm thick: scapes glibrous L P seapilorum

L. Pegacophyton minutum Hara in J, Jap. Bot. 47: 270. 1972; Grierson in Grierson
& Lang, Fl. Bhutan 1(2): 433. 1984,
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Rootstock slender, ca 1 mm thick, branching. Leaves obovale, spathulate, ovate or
lincar, 1 -4 x 1 -2 mm; petioles up to 2 cm long, Scapes minutely pubescent, up to 2.5
em long. Sepals white or purplish, ca 2 x 1 mm. Fruits ellipsoid, up to 1.5 cm long; style
1-2mm long.

Fl. & Fr. May - Aug.
Distrib. India: 3900 - 4900 m. Sikkim.
Nepal, Bhutan and China (S. Tibet).

2, Pegneophyton scapiflorum (Hook, [. & Thomson) Marquand & Shawin J. Linn,
Soc., Bot. 48: 229. 1929. Cochilearia scapiflora Hook. [. & Thomson in J. Linn. Soc., Bot.
5: 154. 1861; Hook. . & T. Anderson in FL. Brit. India 1: 145. 1872,

Rootstock branching above, ca 10 mm thick; aerial stem absent. Leaves spathulate
or linear-lanceolate, tapering at base into a long flat petiole, entire or with a few broad
sharp teeth along margins, rounded, obtuse or acute at apex, 1-7x0.1 - (L6 cm, glabrous
or sparsely hairy. Flowers ca 5 mm across. Sepalsca3x2mm. Petals3-6x2 -4 mm,
Stamens ca 3.5 mm long. Fruits ellipsoid-oblong, slightly compressed, unilocular, 6 - 10
x3-8mm, glabrous. Seeds small, few.

Fi. & Fr. May - Aug.
Distrib. India: Alpine streamsides, 3900 - 4900 m. Jammu & Kashmir and Sikkim.

Nepal and Bhutan.
14. Phaeonychium O, Schulz

Herbs, perennial with woody roolstocks; stems densely hairy,  Leaves in basal
rosette, oblong-lingar or spathulate-oblong, entire or minutely dentate above, bearing
stellately branched hairs. Flowers several or few, on cbracteate scapes, white or with
lilac tinge. Sepals crect or somewhat spreading. Petals obovate, clawed, about twice
as long as sepals. Stamens 6, Lateral nectar glands horse-shoe shaped. Ovary oblong-
lincar, 3 - T-ovuled in cach locule, densely hairy, Fruits linear-clliptic, compressed,
bilocular. Seeds 3 - 6, irregularly 1-seriate.

Himalayas, Pamir-Altai and Afghanistan; 3 species, 2 in India.
EEY TO THE SPECIES

la. Basal leaves 1 -2 cm long L. P. albiNorum
b. Basal leaves 5 - & cm long 2, P. parrvoides
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1. Phaeonychium albiflorum (T. Anderson) Jafri in FL. W, Pakistan 55: 162, 1973,

Cheiranthus aibifforus T. Anderson in Hook. [, Fl. Brit. India 1: 133. 1872, Ermania

(T. Anderson) O. Schulz in Bow. Jahrb, 66: 98, 1933, Christolea albiflora (T.
Anderson) Jafri in Notes R. Bot. Gard. Edinb. 22: 52. 1955,

Herbs, minutely tomentose, hoary, up to 8 cm high, Basal leaves lincar-lanceolate
or subspathulate, entire or sub-lobed, 1 - 2 cm long, ca 3 mm broad; cauline ones
linear-lanceolate, entire or rarely toothed. Racemes 10 - 12-flowered. Flowers white,
ca 5 mm across; pedicels ca S mm long in fruit. Sepals lincar, ca 2 mm long, tomentose.
Petals spathulate, obtuse or slightly retuse at apex, ca7mm long. Stamens ca 3 mm long,
Style short, glabrous, with sub-bilobed stigma. Fruits ca 5 mm long when young, densely

pubescent.
Fi. & Fr. June - July.

Distrib. India: 3600 - 3300 m. Jammu & Kashmir,
China (W. Tibet).

2. Phaconychivm parryoides (Hook. f. & T. Anderson) O. Schulz in Notizbl. Bot.
Gart. Berlin 9: 1092, 1927,  Cheiranthes paryoides Hook. £ & T. Anderson in Hook. .,
Fl. Brit. India 1: 132. 1872,

Herbs, erect or suberect; rootstock up to 15 mm thick, denscly covered with
withered petiole bases; stems 5 - 15 em long, white pubescent. Basalleaves linear-oblong
to elliptic, entire, altenuate at base, acute or rounded at apex, 5-8x0.4 - 2.6 cm, densely
tomentose. Racemes many-flowered, lax, up to 22 em long in fruit. Flowers white or
mauve with lilac base, ca 6 mm across; pedicels erect, 1.5- 2.5 cm long in fruit, tomentose.
Sepals elliptic, 3.5 - 4 x 1 - 1.5 mm, pubescent, Petals 7- 8x 3 - 4 mm, whitc with dark
purple claw. Stamens ca 5 mm long. Style ca 1 mm long with bilobed stigma. Fruits

linear, Mattened, ca 2 cm long, stellately ca 2 mm thick, grey-pubescent; valve with a
distinct midvein,

FlL & Fr. Junc - July.

Distrib. India: Rocky cliffs, 3000 - 3700 m. Jammu & Kashmir and Himachal

Pakistan, Bhutan and China (W, Tibet).
15. Rorippa Scop.

Herbs, annual or perennial, erect, branching, glabrous or with simple hairs; taproot
slender. Leaves simple (o deeply lyrate-pinnate, glabrous or sparsely pilose. Flowers in
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bracteate or ebracleate racemes, yellow. Sepals scarccly saccale al base; inner sepals
pouched at base. Petals yellow, as long as or longer than sepals or absent. Stamens 6
or sometimes 4. Ovary oblong to suborbicular, many-ovuled; stigma slightly bilobed.
Fruits linear, cylindrical or ellipsoid, bilocular, dehiscent; valves with indistinet midrib:
style short; stigma rounded. Seeds suborbicular, few to numerous, more or less biseriate,
reddish-brown.

Mostly in northern temperate zone; about 90 species, 7 in India.

Notes. Sometimes considered congeneric with Nasturtium R. Br. In that case the
correct name for the combined genus would be Rorippa Scop.

KEY TO THE SPECIES
la. Mature fruits up 1o 10 mm Jong, 2 - 2.5 mm broad 6. H. palustris
b,  Mature ruits usually 10°- 35 mm long, 1 - 1.5 mm broad 2
2a. Flowers bracicate L. R benghalensis
b. Flowers usually cbracicaic 3
3a. Petals much longer thin sepals 7. R sylvesiris
b. Petals more or less equalling the sépals or absent 4
4a. Mature fruits 1 -2 cm long 5
b. Miature fruits 2.5 - 3.5 em jong fi
Sa. Pedicels ca 3 mm long in fruit 4. I madagnseariensis
b. Pedicels 5 - 7 mm long in fruit 3 R indica
fia. Petals always present ’ 5 R montans
b. Petals usually absent 1 R. dubia

1. Rorippa benghalensis (DC.) Hara in J. Jap. Bot. 49: 132, 1974, Nasturtium
benghalensis DC., Syst. Nat. 2: 198, 1821. N. indicum (L.) DC. var. benghalensis (DC.)
Hook. f. & T. Anderson in FlL. Brit. India 1: 134. 1872, R. indica (L.) Hiern var.
benghaiensis (DC.) Deb in Taxon 14: 111, 1965.

Beng.: Bil-rai.

Herbs, 15 - 25 ¢m high, branched. Lower leaves pinnatifid, petioled; upper coarsely
toothed, sessile. Racemes many-flowered, bracteale; bracts linear-lanceolate, leafl-like,
variously toothed or entire, sessile, 0.5 - 2 cm long. Fruits 1 - 1.5 cm long, 1 - 1.5 mm
thick, on 3 - 7 mm long pedicels.

Fl. & Fr. March - May,

Distrib. India: 270 - 600 m, West Bengal, Sikkim, Assam and Meghalaya.

Nepal, Bangladesh, Myanmar, Indo-China and Java.



E- ] BRASSICACEAE 129

&

2. Rorippa dubia (Pers.) Harain J. Jap. Bot. 30: 196. 1955, Sisymbrium dubium
Pers., Synop. Pl 2: 199, 1806. Nasturtium indicum auct. non (L.) DC. 1821; Hook. . &
T. Anderson in FL. Brit. India 1: 132, 1872, p. p.

Herbs, annual or biennial, slender, up to 20 cm tall, crecping at base, usually
young parts hairy. Leaves scrrate-dentate, 2-7x1-2.5 cm; basal leaves densely
crowded, lyrate-pinnatifid, long-petioled; upper oncs obovate-oblanceolate, entire or
irregularly serrate-dentate, sessile or subsessile. Racemes 6 - 10 cm long; pedicels erect
or erecto-patent, ca 2 mm long (3 - 4 mm long in fruit). Sepals erect, ca 2 mm long,
green. Petals often absent. Stamens ca2mm long. Stigma subsessile. Pods thin, straight
or slightly curved, 2.5 - 3 cm long, 0.6 - (.8 mm thick; pedicels 4 - 8 mm long. Seeds
et

FL & Fr. Nov. - May (-July).
Distrib. India: Humid stony localities, up to 1500 m. Uttar Pradesh and Sikkim.
Nepal, Bhutan, China, Japan, Malaysia and Indonesia.

3. Rorippa indica (L.) Hicrn, Cat. Afr. PL Welw, 1: 26, add. et corr, 1896 et 2: 481,
crrata 1899, Sisyenbrium indicn L., Mant. PL 1: 93, 1767, Nasturtivm indicum (L.)
DC., Syst. Nat. 2: 199. 1821; Hook. [ & T. Anderson in FL Brit. India 1: 134, 1872

Fig, 22,

Tam.: Kattu-kadugu.

Herbs, annual, erect, slender, simple or branched, up to 60 cm high, glabrous or
hairy. Lower leaves deeply lyrate-pinnatifid to pinnatipartite with 1 - 4 segments on
either side, 6 - 10 x 2.5 cm; upper ones sessile, ovate-lanceolate to lanceolate-oblong,
entire, lyrate-pinnatifid or dentate above base. Racemes terminal, 7 - 30 cm long,
many-flowered. Flowers bright yellow, ca 2.5 mm across; pedicels 5 - 7 mm long in fruit.
Sepals 2-3mm long. Petals 3 - 4 mm long. Stamens ca 2 mm long. Stigma subsessile.
Fruits on patent or erccto-patent 4 - § mm long stalks, slightly curved, beaked, 10 - 20 x
LSmm. Seeds biseriate or sub-biseriate, minute, rugose, spherical, red-brown.

Fl. & Fr. April - June (Aug. - Jan.)

Distrib. India: Mostly along agricultural fields, roadsides and streamsides, up to
2000 m. Throughout India.

Pakistan, Sri Lanka, China, 5.E. Asia and Africa.

4. Rorippa madagascariensis (DC.) Harain J. Jap. Bot. 30: 198, 1955. Nasturtium
madagascariensis DC., Syst. Nat. 2; 192. 1821. N. indicum auct. non (L.) DC.; Hook.
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Fig. 22. Rorippa indica (L.) Hiern : a. plant; b. flower; ¢ flower with perianth
removed; d. stamen; e. ovary; [ fruit; g. sceds attached to septum; h, seed.
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f. & T. Anderson in FL. Brit. India 1: 134. 1872. Ronppa pseudoisiandica H. J.
Chowdhery & R. R. Rao in Indian J. For. §: 150. 1985.

Herbs, glabrous, up to 35 cm high. Leaves sessile, obovate, oblong, deeply pin-
natifid, auriculate-amplexicaul at base, toothed along margins, 5 - 12 cm long, sparsely
hairy. Flowers yellow, smali; pedicels up to 3 mm long in fruit. Sepals oblong, 1.5-2x
1 mm. Petals narrowly oblong, 2 - 2.5 x0.7 - 0.8 mm. Stamens 6; filaments 1.6 - 2 mm
long; anthers ca 0.5 mm long. Ovary ellipsoid, 1.5x 0.8 mm with a stout style and capitate
stigma. Fruits cylindric, glabrous, upcurved, 7-14x 1 -2 mm, on 2 - 4 mm long pedicels
and up to 1 mm long persistent style. Seeds 2-seriate, lenticular, ca 0.7 mm in diam.

FL & Fr. Feb. - May.
Distrib. India: 200 - 2400 m. Orissa, Andhra Pradesh and Tamil Nadu.
Bhutan, Pakistan, tropical Africa and Madagascar.

5. Rorippa montana (Hook. [. & Thomson) Small, Fl. SE. United States, ed. 2:
1336. 1913, Nasturtium montanum Hook. [, & Thomson in J. Proc, Linn. Soc., Bot, 5;
139, 1861; Hook. [. & T. Anderson in FL. Brit. India 1: 134, 1872

Herbs, erect, up to 45 cm high, usually glabrous or sometimes slightly villous. Basal
leaves petiolate, obovate-oblong, sinuate-pinnatifid, 4 - 10 x 1 - 3 cm; upper leaves very
variable, ovate, entire or minutely toothed, sessile or subsessile, 1 - 6 x 0.5 - 2 em.
Racemes 8 - 15-flowered, up to 10 em long. Flowers small; pedicels spreading, ca S mm
long, Petals almost equalling sepals. Fruits slender, cylindric, not beaked, 2.5 - 3.5 cm
long. Seeds 60 - 80, uniseriate, pitted, brown.

Fi. & Fr. Dec. - March,

Distrib. India: Weed in wet and shaded places in cultivated ficlds. Himachal
Pradesh, Rajasthan, Uttar Pradesh, West Bengal, Sikkim, Nagaland, Meghalaya and
Maharashtra.

Pakistan, Myanmar, Java, China and E. Asia.

6. Rorippa palustris (L.) Besser, Enum. PL. Volhyn. 27. 1822, Sisymbrium amphi-
bitm L. var. palustre 1., Sp. P\. 657. 1753. Rorippa islandica auct. non (Deder) Borbas

1900. Nasturtium pal : : i
i palustre (L,) DC., Syst. Nat. 2: 191. 1821; Hook. [. & T. Anderson in
Fl. Brit. India 1: 133, 1872,

H?'h: annual or biennial, up to 80 cm high, suberect to ascending, glabrous or with
;hm hairs, Leaves lyrate-pinnatifid or toothed, 5 - 181 - 5 cm; lateral segments
- 5-jugate, oblong, clliptic; terminal segments ovate, obtuse at apex, crenately sinvate-
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toothed at margins, glabrous. Racemes ebracteate, 10 - 30-flowered, up to 25 cm long
in fruit. Flowers ca 2 mm across; pedicels horizontal, ca 1 cm long in fruit. Sepals
erecto-patent, ovate, 2 - 2.5 mm long, green or yellowish, Petals spathulate, 2- 25 %
0.5 - 1.5 cm, yellow. Filaments dilated at base, ca 2 mm long. Fruits oblong, slightly
curved when ripe, 5- 10x 2 - 2.5 mm; valves convex, glabrous. Seeds crowded, 2-seriate,
many, suborbicular, not winged, ca 0.5 mm in diam., pale brown.

Fl. & Fr. April - July.

Distrib, India: Humid marshy localities, 2000 - 3300 m. Jammu & Kashmir,
Himachal Pradesh, Bihar, West Bengal and Assam.

Europe and temperate Asia,

Notes. Naqgshi & Javeid (in Geobios 3: 165 - 166, 1976) discuss the nomenclature
of this species.

7. Rorippa sylvestris (L.} Besser, Enum. Pl. Valhyn 27, 1822; Javeid in Indian
For, 99: 629, 1973, Sisymbrum sylvestre L., Sp. Pl. 657. 1753, Nasturtium sylvestre (L.)
R. Bt in Aiton, Hort. Kew, ed.2. 4: 110, 1812,

Herbs, perennial, stoloniferous, erect or decumbent, 15 - 45 cm high, more or less
glabrous. Leaves pinnate or pinnatifid, 3 - 10 cm long; lower petiolate, upper subsessile
or sessile; lobes obovate to oblong, cuncate at base, sinuate-toothed or subentire,
rounded at apex. Racemes (10-) 25 - 50-flowered, up to 15 cm long in fruit. Flowers
5 - 8 mm across. Sepals spreading or suberect, ca 2 mm long. Petals ovate, ca 5§ mm
long, yellow. Stamens ca 3 mm long. Fruits linear-oblong to cylindrical, slightly curved,
1- 1.6 cm long, glabrous. Seeds many, biscriate.

Fl. & Fr. May - Aug.
Distrib. India: Common in wasle places in Srinagar. Jammu & Kashmar.
Eurasia.
16. Turritis L.
Herbs, annual or perennial. Basal leaves in rosctte, stalked; cauline many, sagit-
tate-amplexicaul. Racemes many-flowered. Flowers small; pedicels erect, somewhat
appressed in fruit. Fruits long, eredt, slender, terete or somewhat quadrangular, com-

pressed, usually with biseriate seeds.

Mostly in Europe, Asia and Alrica; introduced in N. America and Australia;
probably 3 species, 1 in India.
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" ‘urritis glabra L., Sp. P1. 666, 1753, Arabis glabra (L,) Bernh., Syst. Verz Erfurt.
1+ 195. 1800; Hook. f. & T. Anderson in Fl. Brit. India 1; 135. 1872,

Herbs, erect, up to 1 m high, glabrous or slightly hairy at base. Basal leaves
_obovate-oblong, spreading, catire or sinuate-toothed or pinnately lobed, 5-15x 1.5 -
3.5 cm, rough on both surfaces; cauline oblong-lanceolate, entire, auricled at base, 2 - 8
%0.5-3cm, glabrous. Racemes up to 30 cm long in fruit. Flowers ca 5 mm across, white
or Sepals 3 - 4 mm long, Petals ca 5 mm long. Stamens ca 4 mm long.
m linear, crowded, pedicelled, 5 - 9 cm long; valves flat, 1-nerved; septum with

depressions. Seeds biscriate.
Fl. & Fr. May - Aug.

Distrib. India: 2000 - 3500 m. Jammu & Kashmir, Himachal Pradesh and Uttar
Pradesh.

" Europe, Asia, introduced elsewhere,
Tribe3d. BRASSICEAE Hayek
(P. K. Hajra, H. J. Chowdhery and G. H. Bhaumik)

Herbs, glabrous or hispid. Leaves pinnatifid or entire. Filaments of stamens very
rarcly appendaged. Lateral nectar glands of different shapes, truncated at apex; middle
glands often long, subglobose or stalk-like. Stigma capitate or bilobed. Fruit siliqua,
silicle or lomentum with distinct closed beak containing a few or no seeds.

8 genera and 15 specics in India.

Literature. NAQSHI, AR & GN. JAVEID (1987) Tribe Brassicese (Brassicaceac) in Kashmir
Himalayas. J. Econ. Tax. Bot. 9: 89 - 9% SCHULZ, O. E (1919) Cruciferse - Brassiceae 1. in Engler,
Pflanzenreich 70 (IV. 105): 1 - 290, 1. 1 - 35. SCHULZ, ©. E. (1919) Cruciferac - Brassiceae I1. ibid. 84
(V. 105): 1 - 100, 7. 1 - 26.

17. Brassica L.

Herbs, glabrous, sparsely hirsute or hispid; rootstock slender or tuberous. Leaves
e petiolate or sessile, often amplexicaul, lower sometimes rosulate, pinnatifid
or lyrate, rarely entire. Racemes usually short, corymbose. Flowers yellow or white.
Sepals subequal, ercct or spreading, inner larger, usually pouched. Petals yellow or
White, clawed. Stamens 6, Ovary cylindrical, § - 45-ovuled; style distnct; stigma capitate
uw Fruit a siliqua with long or short seedless or 1 - 2-seede 1 narrow beak, lincar
or oblong, terete or angular; valves convex with prominent median vein. Seeds few 1o
‘many, uniseriate or rarely biseriate (in some extra-Indian species).

e
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Mostly Mediterrancan; about 40 species, 6 in India.

Notes. Most of the species are cultivated, as these include many vegetables and oil
seed plants. There is considerable confusion regarding the identity and nomen<lature
of several species and infraspecific taxa.

KEY TO THE SPECIES

la, Upper leaves stalked or narrowed at base 2
b. Upper leaves usually amplesicaul, rounded or deeply cordate ar base 4
2a. Beak of fruits 10 - 15 mm long 6. . tourneloril
b. Beak of fruns 4 - 10 mm long 3
3a. Beak of fruits 4 mm long 1 B nigra
b. Beak of fruits 5 - 10 mm long 1. B juncea
d4a. All leaves glabrous 4. B. olerncea
b. Lower leaves always bristly or ciliately hairy 5
S5a. Al leaves glavcous 1. B. napus
b, Lower leaves usuaily green, not glaucous 5 B rapa

1. Brassica juncea (L.) Czern., Consp. FL. Chark. 8. 1859; Hook. [. & T. Anderson
in Fl, Brit. India 1: 157, 1872. Sinapis juncea L., Sp. PL 66G8. 1753.

Asm.: Lai, Lahi; Beng, & Hindi: Rar.

Herbs, annual, erect, branched, 20 - 100 em high, glabrous, sometimes glaucous or
hispid. Basal leaves oblong-lanceolate, lyrate-pinnatifid, toothed, petioled, 6-10x 2 -
5 cm; middle leaves oblong-ovate, dentate; upper narrow-lanceolate, toothed, subses-
sile. Racemes many-flowered. Flowers ca 7 mm across, bright vellow, Sepals ca 5 mm
long. Petals obovate, clawed, rounded at apex, ca 8 mm long, Stamens ca § mm long.
Fruits suberect, torulose, 2 - 5 cm long; beak long, seedless; valves with a prominent
midrib. Seceds globose, reddish-brown, 10 - 20 in each locule.

Fi. & Fr. March - May.
Distrib. India: Cultivated throughout.
C. & E. Asia and Europe.

Notes. A number of infra-specific taxa have been recognised under this species. As
most of them are cultivated forms, they are not easily distinguishable.

Usually cultivated for its oil-yielding sceds. Sometimes leaves are taken as vegetable
w salad.
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2. Brassica napus L., Sp. Pl. 666. 1753. B. campestris L. subsp. napus (L.) Hook. f.
& T. Anderson in Hook. £, Fl. Brit, India 1: 156. 1872.

Herbs, annual or bicnnial, erect, 50 - 150 cm high; taproot fusiform, tuberous,
slender or stout. Leaves glaucous; basal leaves petiolate, lyrato-pinnatipartite or not,
5.22x1-70cm, glabrous or sparingly pubescent; upper leaves sessile, shallowly cordate
at base, clasping the stem, entire or dentate. Racemes 5 - 50 cm long; pedicels 1- 2 em
long, up to 3 cm in fruit. Se pals erecto-patent, 6 - 8 mm long. Petals clawed, 10- 20 mm
Jong, decp or light yellow. Basal stamens shorter and erecto-patent. Fruits 4 - 11 cm

3 - 4 mm thick, suberect, attenuate to a long slender up to 3 cm long beak, Seeds

obscurely dentate.
KEY TO THE SUBSPECIES

1a. Roots and stem base tuberous L. subsp, napobrassica
b. Rootsand stem base slender 1.2, subsp, napus

2. 1. subsp. napobrassica (L.) Jalriin FL. W, Pakistan 55: 24. 1973. B. olergcea L.
var, napobrassica L., Sp. P1. 667. 1753.

Roots tuberous; lower leaves lyrate-pinnatipartite, 5-22x1- 7 cm.

Distrib. India: N.W. Himalayas.

2.2. subsp. napus

Herbs, annual or biennial, crect, branched, up to 1.5 m high, glabrous, glaucous,
taproot slender, Basal leaves lyrate-pinnatiseet, 4 - 20 x 2 - 5 em; upper leaves cauline,
lanceolate, amplexicaul, more or less entire, sessile. Racemes 10 - 40-flowered. Sepals
erect, ca 6 mm long. Petals obovate, 1 - 1.5 cm long. Stamens ca 8 mm long. Fruits

lincar, subtorulosc, 4 - 8 cm long, Secds globose, ca 1.5 mm across, yellowish-brown,
10 - 20 in each locule.

KEY TO THE VARIETIES

1a. Fruits erect, 4-loculed: beak flatiencd 121, var. guadrivalvis
b. Fruits pendulous, 3 - 4-loculed: beak terete 223 var. trilocubaris

2.2.1. subsp. napus var, quadrivalvis (Hook. . & Thomson) O. Schulz in Engler,
s nr. 70: 42. 1919. B. quadrivalvis Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 170.

Distrib. India: Cultivated fields in Uttar Pradesh and Bihar.



136 FLORA OF INDIA [VOL. 2

Nepal.

2. 2.2. subsp. napus var. trilocularis (Roxb.) O. Schulz in Engler, Pflanzenr, 70
42,1919, Sinapis trilocularis Raxb., FL Ind. 3: 121, 1832, Brassica trilocularis (Roxb.)
Hook. . & Thomson in J. Linn, Soc., Bot, 5: 170. 1861; Hook. [. & T. Anderson in F,
Brit. India 1: 156, 1872, ;

Distrib. India: Cultivated in Sikkim and Assam.
Throughout the temperate regions of the world.

3. Brassica nigra (L.) Koch in Rochling, Deuts. F1. ed. 3, 4: 713. 1833; Hook. . &
T. Anderson in Fl. Brit. India 1: 156. 1872. Sinapis nigra L., Sp. Pl. 668. 1753. §.
erysimoides Roxb., FL. Ind. 3; 123, 1832,

Beng.: Benarisi-rai; Eng.: Mustard;, Hindi: Kali-sarson; Kan.: Sasive; Mal.: Ka-
dugu; Mar.: Mohari; Tam.: Kadugu; Tel.: Avalu.

Herbs, annual, erect, rigid, 40 - 90 (-120) cm high, branched, more or less hispid.
Lower leaves lyrate, deeply pinnatifid or pinntisect, 6 - 20 x 4 - 12 cm; upper smaller,
narrowly elliptic or lanceolate, entire, sessile or shortly stalked. Inflorescence a bran-
ched raceme, densely 40 - 50-flowered, naked. Flowers ca 1.2 cm across, bright yellow;
pedicels 3 - 5 mm long, ebracteate. Sepals erect-spreading, oblong, obtuse at apex, 4 -
5 mm long, glabrous. Petals obovate, long-clawed, 8 - 10 mm long. Stamens ca 4 mm
long. Fruits oblong, 1-2 cm long, 1- 2.5 mm thick; beak 2 - 3 mm long, scedless; valves
keeled, torulose, 3 - 5-seeded in each locule; seeds globular, ca 1 mm in diam., dark-
brown.

Fl. & Fr. March - May.

Distrib. India: Introduced and widely cultivated in northern parts.

Throughout Europe, N. Africa, S.W. Asia and in most temperate parts of the world.
Notes. Cultivated for its seeds which yield Mustard oil.

4. Brassica oleracea L., Sp. P1. 667, 1753,

Herbs, glabrous; siems 30 - 100 cm high. Leaves fleshy; lower leaves petioled,
lyrately pinnatipartite, 15 - 40 em long; terminal lobe broadly ovate or suborbicular,
cordale at base, broadly dentate or crenate at margins, rounded at apex; lateral lobes
2 - 3 (-5) pairs, smaller than terminal. Upper leaves sessile, simple, lanceolate to
oblong-lanceolate, rounded-cordate or often subamplexicaul at base. Racemes simple
or often panicled, chracteate, elongating to 30 cm in fruit; pedicels 1.5 - 2 cm long, up

- - e el oo p——
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o 2.5 cmin fruit. Sepals ercct, oblong, obtuse, 8- 12x2-3mm. Petals obovate, clawed,
15 - 20 x4 - 6 cm. Stamens erect. Fruits erect or on erecto-patent pedicels, 6 - 10 cm
long including 1- 2 cm long often 1-seeded beak. Seeds reticulate.

The I.’ullnwiugm;iﬂiﬁ are cultivated for vegetable:

4. 1. Brassica oleracea L. var. botrytis L., Sp. PL 667. 1753,

Eng.: Cauliflower; Hindi: Phulgobhi.

Stems moderately tall; leaves usuvally shallowly lobed, the higher leaves usually
enclosing inflorescence; rachises of young inflorescences and pedicels thickened for-
ming a dense yellowish white mass with the lowers and buds,

Extensively cultivated in different parts of India and used as vegetable.

4, 2. Brassica oleracea L. var. capitata L., Sp. PL 667, 1753,

Eng.: Cabbage; Asm., Beng., Guj. & Hindi: Bandha-gobhi; Kan.: Kolu-gadde;
Mal. & Tam.: Mootaghos, Muttakhoos.

Stems short until flowering; leaves very densely packed and overlapping into a
subglobose or ellipsoid head with very stout nerves forming the "Cabbage” used as
vegetable.

Abundantly cultivated all over India.

Notes. Apart from being used as vegetable, it is reported 1o be a remedy for bleeding
piles. Half a cup of fresh juice of leaves is given to the person with bleeding piles daily
in the morning, followed by a glass of water. This is said to cure piles (Goel & Aswal in
1. Econ. Tax. Bol. 14: 186, 1990).

4.3. Brassica oleracea L. var, gemmifera Zenker, Fl. Thueringen 15: 2. 1836

Stems long with numerous lateral, semi-closed lateral sprouts, callea the "Brussels
sprouts”,

Often cultivated in cold hill stations.
4. 4. Brassica oleracea L. var, gongylodes L., Sp. PL. 667, 1753,

Eng.: Knol-khot; Hindi & Beng.: Ganth-gobi, Ol-gobhi.

-
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Cultivated throughout India, for the swollen and subglobosely thickened fleshy
stem, used as vegetable.

5. Brassica rapa L., Sp. PL 666. 1753. B. campestris subsp. rapa Hook. [. & T,
Anderson in Hook. [, FL. Brit. India 1: 156, 1872

Herbs, annual or biennial; taproot slender, stout or tuberous. Basal leaves short
petioled, lyrate, bright green, hispid or with setiform hairs; upper cauline leaves sessile,
amplexicaul, glaucous and glabrous. Flowers yellow, in terminal racemes, overtopping
buds. Sepals patent. Petals 4, 5 - 10 mm long. Stamens 6. Fruits glabrous, 3.5 - 10.5 cm
long. Seeds small, smooth, pale or dark.

KEY TO THE SUBSPECIES

la. Rootsslender 5.1. subsp, compestris
b. FRoots tuberous, globose or nearly so 5.1 var. rapa

5.1. subsp. campestris (L.) Clapham in Fl. Brit. Isles, ed. 2: 124. 1962. B. campesiris
L., Sp. PL 666. 1753; Hook. . & T. Anderson in F1. Brit. India 1: 156. 1872, B. rapa L.
var, carmpestris (L.) Peterm,, Fl, Lips. 491, 1838, Fig. 23,

Herbs, annual, simple or branched, 30 - 100 cm high, glabrous or slightly hispid.
Basal leaves pinnatifid or more or less so, often auricled, petioled; upper oblong or
lanceolate. Flowers yellow. Pods up to 10.5 cm long. Seeds ca 1.5 mm across.

Fl. & Fr. Jan. - March.

Distrib. India: Cultivated and found as an escape.

C. Asia and Europe.

5. 2. subsp. rapa

B. campestris L. subsp. rapa (L.) Hook. f. & T. Anderson, L. c.

Eng.: Common Tumip; Hindi: Shalgam.

Biennial; roots tuberous; stems branched, up to 1 m high, hairy below, glabrous
above. Basal leaves 5-jugate, lyrate-pinnatifid, 10 - 30 x 5 - 10 cm; middle and upper
leaves oblong to oblong-lanceolate, clasping stem with cordate base, glabrous, glaucous.
Racemes 30 - 40-flowered. Flowers ca 1 cm across, yellow. Fruits linear, subtorulose,
35-8cmlong. Seeds 8 - 12 in each locule, yellow-brown.

Fl. & Fr. Oct. - Dec.
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Distrib. Cultivated throughout India, especially in hilly regions, as vegetable, for its
tuberous taproot.

6. Brassica tournefortii Gouan, llus. Obs. Bot. 44, t. 20A. 1773; Hook. [ & T,
Anderson in FL Brit. India 1: 156. 1872, B. stocksii Hook. [. & Thomson in J. Linn. Soc,,
Bot. 5: 171. 1861.

Herbs, erect, 30 - 70 cm high, branched, hispid or glabrate. Basal leaves crowded,
spreading, runcinate-lyrate, hispid, toothed; cauline lcaves linear-lanceolate, entire or
pinnatilid, acute at apex, 1 -3 x0.4-0.8 cm, Racemes 15 - 20-flowered, lax. Flowers ca
i mm across, vellow; pedicels 0.5 - 3 cm long. Sepals ca 3 mm long. Petals oblong-obo-
vate, rounded at apex, ca 5 mm long. Stamens ca 4 mm long. Fruits linear-oblong, 4 - 6
cm long. Seceds uniseriate, many, globose, dark brown, finely tuberculated.

Fl. & Fr. May - June,
Distrib. India: Near cultivated fields. Delhi, Untar Pradesh and Rajasthan.
Native of the Mediterrancan region, especially in Spain and Ttaly.

18. Conringia Fabr,

Herbs, annual, glabrous, glaucous. Leaves oblong, entire, auricled at base; lower
subsessile or shortly petioled; upper sessile, usually cordate-clasping. Racemes lax,
chracteate. Flowers pale yellow, short-pedicelled. Sepals elongate, equal or lateral ones
saccale al base. Petals obovate-oblong, clawed. Stamens 6. Lateral nectar glands
semi-annular. Fruits dehiscent, terete or tetragonous siliqua, linear, often compressed;
valves 1 - 3-nerved, smooth, torulose; stigma simple or bilobed. Seeds 1- seriate, oblong,
brown; cotyledons incumbent.

Central Europe, Mediterrancan region and central and 5.W. Asia; about 8 species,
1 in India.

Conringia planisiligua Fischer & Meyer in Sem. Hort. Petrop. 3: 32, n, 564, 1837,
Hook. [. & T. Anderson in Fl, Brit. India 1: 152. 1872. Erysimum planisiliguum (Fischer
& Meyer) Steudel, Nom. ed. 2. 394, 1840. Sisymbrium planisiliguum (Fischer & Meyer)
Hook. I. & Thomson in J. Linn. Soc., Bot. 5: 159, 1861,

Herbs , erect, 30 - 60 cm high. Leaves oblong-ovate, entire or obscurely toothed,
5-85x1-3 cm; basal lcaves petiolate; cauline sessile. Racemes many-flowered, up to
15 ¢m long. Flowers ca 5 mm across; pedicels slender, up to 1 em long. Sepals ca 4 mm
long. Petals ca 6 mm long. Stamens ca 5 mm long, Fruits linear, 7.5 - 10 cm long; valves
convex, Seeds 12 - 20 in cach locule.
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Fl. & Fr. Apr.-June.

Distrib. India: Jammu & Kashmir (Gilgit, Baltistan),

Pakistan, Afghanistan, Iran, Anatolia, C. Asia and Trans-Caspian region.
19. Crambe L.

Herbs or undershrubs, annual or perennial, glabrous or with unbranched hairs.
Basal leaves large, entire or pinnatifid, lyrate or toothed, glabrous or simple hairy;
cauline leaves much smaller. Racemes elongate, usually panicled. Flowers conspicuous,
'Hu, rarely golden yellow. Sepals oblong, spreading. Petals obovate, cuneate at base,
longer than sepals. Filaments of the larger stamens frequently toothed at apex. Fruit a
transversely articulate 2-jointed indehiscent silicula; the lower joint short, cylindrical,
sterile or rarely 1-seeded, forming a stalk with gynophore; the upper globose or ovoid,
1-sceded, at first fleshy, later becomes dry and thick, indehiscent; sced pendent, globose,
cotyledons 2-lobed, conduplicate.

Europe, North Atlantic Islands, Tropical Africa, C. & W, Asia; about 25 species, 1
in India.

Crambe cordifolia Steven subsp. ketschyana (Boiss.) Jafri in F1. W, Pakistan 55:
37. 1973; Chowdhery & Wadhwa, Fl. Himachal Pradesh 1: 63. 1984. C kotschyana
Boiss., Diagn. ser. 1,6: 19, 1845, C. cordifolia Steven var, kotswchyana (Boiss.) 0. Schulz
in Engler, Pflanzenr. 70: 236. 1919.

- Perennials; rootstock thick, fleshy; stems 1 - 2 m high, branched, striated, sparsely
bristly hairy. Radical leaves cordate-reniform, irregularly crenate, 10 - 25 x 15 - 40 em,
more or less coriaccous, scabrous, hirsute on both surfaces; petioles dilated at base,
10- - 40 cm long, striated, strigose, hairy; cauline leaves much smaller, on shorter petioles,
Mﬂxp{m or thomboid, sharply toothed. Racemes large, chracteate; pedicels 2 - 4
cm long in fruit. Sepals 3 - 4 mm long with rigid bristles. Petals obovate-oblong, white,
m at base, rounded at apex, 6 - 10 x 3 - 5 mm. Fruits biarticulated; lower part
llﬂl*ﬁl::.cuz mm long, sterile; upper ovate-suboarbicular, 4 - 5 mm in diam., 1-seeded,;
Valves thick, reticulately veined. Seeds subglobose, 3 - 4 mm in diam., pale brown.

FL & Fr. Apr. - June.
Distrib. India: Jammu & Kashmir and Himachal Pradesh.

W. Tibet and C. & S.W. Asia.
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Notes. Leaves and rools are caten as vegetable. The plant as a whole is a good
fodder.

Can be distinguished from var. cordifolia by its comparatively thicker and less
incised leaves, and larger and more rounded fruit.

20. Diplotaxis DC.

Annuals, erect, branched, hairy to subglabrous. Leaves lyrate-pinnate, dentate or
rarely pinnatisect, lower shortly stalked, upper subsessile or sessile. Racemes corym-
bose, becoming lax and elongated in fruit. Flowers often large, yellow, purple, or
pink-white; pedicels often elongated and pendulous in fruit. Sepals oblong,
erect spreading, subequal. Petals broadly obovate, shortly elawed or not, subemarginate
at apex. Stamens 6; filaments free, lincar; anthers oblong, subacute, yellow. Ovary
subcylindrical, many-ovuled; style short; stigma more or less 2-lobed. Fruits siliculae,
slender, oblong or linear, compressed, erect or pendulous; shortly beaked. Seeds
numerous, biseriate, ovoid or ellipsoid, light brown,

Moaostly in Central Europe, Mediterranean region and Western and Central Asia;
19 species, 2 in India.

KEY TO THE SPECIES

la. Flowers purplish 1o white L. Dy, griffithii
b. Flowers yellow L . muralis

1. Diplotaxis griffithii {(Hook. [. & Thomson) Boiss., Fl. Orient. 1: 388, 1867; Hook.
[. & T. Anderson in FL Brit, India 1: 157, 1872, Brassica griffithii Hook. [. & Thomson
in J. Linn. Soc., Bot. 5: 171. 1861.

Herbs, 30 - 90 cm high. Lower leaves oblong or oblong-lanceolate or lyrate-
pinnatifid, 2 - 15 x 1 - 1.5 cm, lobes short, obtuse, roughly 2 - 3-toothed; upper few,
oblong-elliptic to lingar, 1 -3 x 0.5 - 1 cm, entire or laintly toothed, sessile. Racemes
corymbaose, 15 - 60-lowered, up to 45 cm long in fruit. Sepals oblong, 5-7x 1-2 mm,
hairy. Petals obovate, 10-15x4 - 6 mm. Stamens 8 - 10 mm long; anthers 2 - 2.5 mm
long, oblong-lingar, 25 - 70 x 1 - 3 mm; valves with a distinct midvein, thin; beak up to 1
mm long with a large, bilobed stigma. Seeds numerous, biseriate, ovoid, pale brown.

Fi. & Fr. Apr. - June.
Distrib. India: Punjab (7).

Pakistan, Afghanistan and Bangladesh.
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Notes. No specimen seen in Indian herbaria; included on the authority of Hook. L
& T+ ﬁﬂdﬂﬁﬂn (I"' E'}‘

2. Diplotaxis muralis (L.) DC., Reg. Veg, Syst. Nat. 2: 634, 1981; Siddique et al. in
Geobios 7; 166, [f. 1- 6. 1988, Sisymbrium murale L., Sp. PL.658. 1753. Brassica muraiis
(L.) Huds,, Fl. Angl. ed. 2. 291. 1778.

Herbs, stems ascending, 12 - 42 cm high. Basal leaves rosette-forming, spathulate,
lyrate-pinnatifid, ca 35 x 12 mm; petioles 3 - 20 mm long; cauline leaves when present
subsessile, toothed. Racemes lax. Flowers 5 - 10 mm across. Sepals ovale-lanceolate,
acute at apex, ca 3 mm long, hirtellous. Petals ovate-obovate, ca 6 mm long, yellow,
fading brownish on drying. Fruits beaked, glabrous; pedicels up to 4 cm long, sparsely
hairy; beak somewhat conical, 2 mm long, scedless, Sceds ovoid, finely reticulate, ca 1.3
x 0.3 mm, yellowish brown.

Fl. June - Scpt.
Distrib. India: Jammu & Kashmir,
C. & S. Europe, N.W. Africa.
21. Eruca Miller

Herbs, annual or rhizomatous perennial, with pilose simple spreading or retrorse
trichomes, sometimes glabrous. Leaves lyrate-pinnatisect. Flowers yellow, cream-
eoloured or purplish, in elongating bractless racemes; pedicels short, erect in fruit.
Sepals oblong, erect, subequal, latcral ones saccate at base. Petals obovate, long-clawed,
usually yellowish with brown or violet nerves, rarely full violet. Staminal filaments linear;
anthers oblong. Nectar glands minute. Ovary cylindrical, up to 50-ovuled; style as long
as or longer than ovary; stigma small or inconspicuous. Fruits ovoid-oblong, somewhat
turgid, dorsally compressed, beaked; valves concave, 3-nerved; replum hyaline, not
pitted. Seeds many, globose or ovoid, biseriate; cotyledons longitudinally conduplicate.

Chicfly distributed in Mediterrancan region and North Africa; 6 species, 1 in India.

Eruca sativa Miller, Gard. Dict,, ed. 8, no. 1. 1768; Hook. f. & T. Anderson in Fl,
Brit. India 1: 158. 1872. Brassica enuca L., Sp. Pl.667.1753. B. erucoides Roxb., Fl. Ind.
3: 117. 1832, Enuca vesicaria (L.) Cav. var. sativa (Miller) Thell. in Hegi, Fl. Mittleur,
4(1): 201. 1918,

Beng.: Swet-sarisha, Taramoni; Hindi: Duan, Gohawa, Sebuwa, Taranuri: Punj.:
Tararnira.
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Herbs, annual, ercct, 25 - 90 (-100) cm high, glaucous with slender taproot; stems
simple or branched, stiff, hispid below, glabrous upwards. Basal leaves lyrate-pinnatifid,
7-15x3 - 5 cm, petiolale; upper ones lyrate-pinnatifid with entire Lo subulate-dentate
segments, sessile or subsessile. Racemes 15 - 40-flowered, up to 30 cm long in fruit,
Flowers yellow with violet veins, turning to white, 1.5 - 2 em across; pedicels 2 - 4 mm
long. Sepals oblong, often pale violet, ca 1 em long. Petals obovate-cuneate, with
dark-purplish veins, 1.5 - 2.5 cm long. Stamens 1 - 1.5 em long; anthers ca 3 mm long,
Fruits ercct, up to 3 em long, appressed 1o axis, setose-hairy; beak flattened, broad,
ensiform, glabrous. Seeds subglobose, fMlattencd, 2-seriate, brownish,

Fl. & Fr. Jan. - Sept.

Distrib. Indiaz Weed of cultivated ficlds, roadsides and wastelands, Jammu &
Kashmir, Himachal Pradesh, Punjab, Uttar Pradcsh, Bihar, West Bengal, Assam,
Orissa, Rajasthan and Maharashira.

Pakistan, S.W. Asia, N. Africa and 8. Europe.

Notes. The ol extracted from the seed is used as illominant, lubricant, hair oil,
vesicant and also used in massage and pickling. The whole plant is considered to be an
aphrodisiac, and clectuary preparations have been used to cure indurations of liver,

22. Raphanus L,

Herbs, annual or bicnnial or rarcly short-lived perennial, more or less with sulf
simple hairs; tap roots sometimes feshy, fusiform; stems erect, branched, Leaves
pinnatisect, lyrate, uppermost often simply toothed. Racemes corymbose, becoming lax
in fruit, ebracteate. Flowers large, ebracteate, pedicellate, Sepals usually erect, oblong,
the outer ones slightly hooded below the tips; inner ones a little broader, somewhat
saccale al base. Petals oblanceolate or obovate, abruptly long-clawed, white, yellow or
violet, reticulately veined. Stamens 6, filaments not appendaged. Ovary awl-shaped,
transversely bipartite; the lower portions shorter than upper, 2 - 12-ovuled; stigma small,
more or less bilobed. Fruits elongated, cylindric lomentum, biarticulated; lower portion
very short, inconspicuous, stalk-like, usually empty, rarely 1 or 2-seeded, persistent;
upper portion 1-many seeded, cylindrical and indchiscent or breaking into 1-seeded
segments, sometimes curved or constricted between the sceds; beak long. Seeds pen-
dulous from short funicle; cotyledons conduplicate,

Chiefly Euro-Siberian, Mediterrancan and N.E. African regions; 8 species, 2 in
India.
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KEY TO THE SFECIES

fa. Taproot not tuberous; fruits torulose, markedly constricied between seeds, breaking into 1-seeded paris
1. K. raphanisirom
b. Taproot tuberous; fruits hardly constricted beiween seeds, not breaking into 1-seeded paris
1 K. sativas

1. Raphanus raphanistrum L., Sp. PL 669. 1753; Jalri in FI. W, Pakistan 55: 34,
1973,

Eng.: Wild Radish; Hindi: Jungli-mooli.

Herbs, annual, 20 - 70 ¢m (-1 m) tall; taproot slender; stems erect, branched or
simple, densely covered with coarse hairs at base, sparscly so above. Lower leaves
lyrately pinnatisect, 15-20x 1- 2 cm; lateral lobes 4 - 7 pairs, rounded at base and apex,
shallowly toothed along margins, terminal lobes broadly obovate, up to 5.5 em long;
upper leaves smaller, up to 10 cm long, oblong, pinnately lobed or toothed; uppermost
smaller, simple, elliptic or oblanceolate, hirsute. Racemes many-flowered, up to 30 cm
long in fruit; pedicels up to 2.5 cm long in fruit. Scpals oblong, subequal, 7-8x 1.5 -2
mm, inner pair somewhal saccale at base. Petals obovate, long-clawed, subemarginate
at apex, 12 - 20 x 5 mm, white or yellow, brown-veined. Fruits cylindric, torulose,
constricted between 3 - 8 seeds, 3 - 8 x0.3 - 0.4 cm; beak slender, 1 -3 cm long; valves
hard, strongly veined, breaking into separate 1-seeded joints at maturity. Seeds ovoid
or subglobose, 1.5 - 2.5 mm in diameter.

FlL & Fr. Jan. - June.

Distrib. India: Weed around cultivated lields, roadsides and wastelands, 2000 - 2300
m. Sikkim.

S.W. Asia, Europe and N. Africa. Introduced elsewhere.
Notes. Roots and leaves are used as vegetable,

2. Raphanus satives L, Sp. PL. 669, 1753; Hook. f. & T. Anderson in Fl. Brit, India
1: 166. 1872

Herbs, annual or bicnnial; taproot thick, tuberous; stems ercct, up to 1 m high,
branched, hispid below and glabrous above. Lower leaves lyrate-pinnatifid, ovate-
in general outline, long-stalked, 3 - 5-jugate, terminal lobes suborbicular,
rounded at apex, crenate along margins; lateral lobes much shorter, oblong-ovate,
use at apex, dentate along margins; upper leaves much smaller, oblong to lanceolate,
enlire, dentate or few-lobed, sessile or subsessile. Racemes many flowered, up to 40
em long in fruit; pedicels 1 - 2 cm long in fruit. Sepals oblong, subequal, 5-8x 1.5 - 2
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mm, inner pair somewhal saccate at base. Petals obovale, long-clawed, subemarginate
at apex, 12 - 25 x 5 - 7 mm. Fruits lanceolate-oblong or oblong-cllipsoid, terete, 2- 6 x
0.4 - 0.5 cm; beak conical, seedless, 1 - 2 cm long; valves spongy, scarsely ribbed, often
obscurely constricted between seeds; lower part of siliqua stalk-like, bilocular with 4
complete septum, sterile, 1-3.5 mm long. Seeds ovoid to subglobose, 6 - 12, uniseriate,
ca 2 mm in diam., brown, reticulated.

KEY TO THE VARIETIES
la. Petals ca 2.5 cm long ovules 15 - 20; saliqua 20 - 60 cm long, including whip-like long beak

1. var. candalus
b. Petals 1.2 - 2 cm long; ovules 10 - 12; siliqua 2 - 6 (-8) cm long 2.2, var. satlvus

2. 1. var, candatus (L.) Hook. [. & T. Anderson in Fl. Brit. India 1: 166, 1872, R.
caudatus L., Mant. PL. 1: 95, 1767,

Hindi: Singri; Punj.: Mougr, Mugra.

Fi. & Fr. Jan. - Apr.

Distrib. India: Cultivated in Punjab, Uttar Pradesh and Rajasthan,

Notes. The pods are eaten,

2. 2. var. sativus

Beng.: Mula; Hindi: Muli; Tel, Tam., Kan, & Mal.: Mullangi; Eng.: Radish.

Fi. & Fr. Jan. - Apr.

Distrib. Widely cultivated throughout the World.

Notes. The roots, leaves, flower tops and young fruits are eaten as salad. In Eastern
Asia, the roots are preserved by canning, drying and pickling in brine and rice hull. The
seed oil is edible and used in soup-making, illuminating and cryon manufacturing; also
cultivated as fodder. It has also several medicinal properties and used in the treatment

of burns, fevers, pain, coughs, tumours, cholera and paralysis.

The palynology of this species has been described by Premnath & Mehta (in J.
Palynol. 6: 78. 1970).
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23. Schouwia DC,

Herbs, annual, glabrous; stems woody, diffusedly branched. Leaves simple, alter-
nate; basal ones shortly pedicelled to sessile; upper ones amplexicaul. Racemes both
terminal and lateral. Flowers violel or rosc-purple. Sepals erect; outer 2 linear; inner
2 oblong-ovate, more or less saccate at base. Fruits oval or ovate-suborbicular, laterally

d with a cordatc base, terminated by a retuse style; valves membranous,
reticulate, broadly winged. Seeds many, 2-seriate; cotyledons conduplicate; radicle

accumbent.

Chiefly distributed in Southwest Asia and Northeast Tropical Africa; 2 species, 1in
India.

Schouwia purpurea (Forsskal) Schweinf. in Bull. Herb. Boissier 4. App. 2: 183. 0.
486. 1896; Thombre in J. Bombay Nat. Hist. Soc. 60: 289, 1963. Subularia purpurea
Forsskal, Fl. Aeg.-Arab. 117. 1775, Thiaspi arabicum  Vahl, Symb. Bot. 2: 76. 1791.
Schouwia arabicum (Vahl) DC., Syst. Nat. 2: 644. 1821; A. 5. Rao in Bull. Bot. Surv.
India 5: 261, t. 1. 1963, Fig. 24.

Herbs, 25 - 75 cm high. Leaves subfleshy when green, turning membranous to
chartaceous and yellow on drying, 1.5-9x 1 - 4 cm; basal leaves obovate or oblanceolate,
tapering towards base, more or less acute at apex, mostly entire, sometimes crenate or
distantly wavy-dentate along margins; upper ovate or ovate-oblong, deeply cordate to
cordate-auricled at base, acute or obtuse at apex. Inflorescence at first congested,
corymbose, elongating up to 30 cm long in fruit; pedicels 5 - 7 mm long in fruit. Sepals
4 -5mm long. Petals unguiculate, 7- 9 x 2 - 3 mm, purple. Fruits ovate or subelliptic to
ovate-suborbicular, 1.5 - 2 em across; beak 5 - 7 mm long; replum linear, membranous,
Seeds biseriate, many, globose, reddish-brown, mucilagenous.

Fl. & Fr. Jan. - Nov.
Distrib. India: Maharashtra, Andhra Pradesh and Karnataka.
S.W. Asia, N.E. Tropical Africa.

Nﬂ_‘ﬂ- Occurs as a weed along the edges of cultivated fields and dry sandy soil, (vide
Bhaumik & Banerjee in J. Bombay Nat. Hist. Soc. 82: 237 - 238. 1983).

24, Simapis L.

Herbs, annual or rarely perennial, branched, hispid with simple hairs; stems erect,
ﬂFfﬂ branched. Leaves pinnatiscet, lower shortly petioled, upper sessile or nearly so,
or entire. Racemes many-flowered, chracteate. Flowers yellow. Sepals sub-

€qual, crect-spreading. Petals obovate, clawed. Stamens 6, free, without appendages.
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Fig. 24. Schouwia purpurea (Forsskal) Schweinf. : a. plant, upper portion; b, flower;
. fruit.
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Ovary eylindrical, 15 - 17-ovuled; stigma truncate, somewhat 2-lobed. Fruits subeylind-
rical, few-sceded siliqua, dehiscent by 2 convex distinctly 3 - T-nerved valves; beak
indehiscent, containing 1 - 2 sceds, conical. Seeds subspherical uniseriate, pendulous
or erect; cotyledons conduplicate.

Mediterranean region; 10 species, 1 in India,

Sinapis alba L., Sp. Pi. 668. 1753, Brassica alba (L.) Rabenh., Fl. Lusatica 1: 154,
1839: Hook. [. & T. Anderson in Fl Brit. India 1: 157. 1872. Fig. 25.

Hindi: Safed-sarson.

Herbs, annual, erect, retrorsely hispid, 25 - 70 m high. Lower leaves lyrate-
pinnatifid, 5 - 20 cm long, petiolate, terminal lobe larger than laterals, coarscly lobed
and toothed. Racemes denscly many-flowered, ca 25 cm long in fruit; pedicels 5- 8 mm
long; flowers conspicuous, aromalic, ca 1 cm across. Sepals ca 5 mm long, spreading.
Petals obovate, short-clawed, 8 - 15 mm long, vellow; limb obovate. Stamens 4- 5, cab
mm long. Fruits 2-torulose, on spreading pedicels, 2 - 4 cm long, 3 - 4 mm thick, usually
hirsute; beak long, ca 1-seeded; valves 3 - 5-nerved, hispid with antrorse bristles; beak
I-seeded, compressed, ensiform. Sceds 1 - 4 in cach locule, globose, pale brownish,

FL. & Fr. Aug - Dec.

Distrib. India: Roadsides and wastelands. Untar Pradesh.

S5.W. Asia, Europe and N. Alfrica.

Notes. Introduced and often cultivated lor its seeds.

Tribe 4 DRABEAE 0. Schulz
(R. K. Basak)

Annual or perennial herbs or dwarf shrubs; stems scapose or lealy, simple, furcate
or stellate hairy or rarcly glabrous. Flowers in chracteate racemes or corymbs, Ovary
ml'ﬂ'h often ellipsoid; style with shortly bilobed or capitate stigma. Fruits usually
ovoid-lanceolate, rarcly elongated, broadly scptate; valves easily detachable, flat to
subconvex, l'n-l.‘.dian vein distinet up to middle; style mostly persistent. Seeds biseriate or
rarely sub-biscriate and slightly winged, pendulous.

Two genera and 34 species in India,

i#ernmu. SCHULZ., 0. E. (1927) Cruciferac - Draba et Erophila in Engler, Planzenreich 89 (IV.
105): 1 - 396,
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Fig. 25. Sinapis alba L. : a. plant, upper portion; b, basal leaf; c. llower, petals
removed,
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25, Draba L.

Annual, perennial or rarely biennial herbs or dwarf shrubs, sometimes with woody
rootstocks; stems scapose or leafy, often elongating after flowering, usually beset with
stellate, furcate or simple hairs, rarely glabrous. Leaves simple, entire or shortly dentate,
ciliate; basal leaves usualy rosulate, sessile or short-stalked; cauline leaves when present

i mostly sessile, rarely shortly petiolate. Flowers in ebracleate racemes or
occasionally bracteate, yellow or white, rarely purple, lilac or rose-coloured.
Sepals subequal, erect; inner ones broadly ovate, rarely slightly saccate at base, rounded
or blunt at apex; outer ones longer, elliptic, thin along margins. Petals obovate-cuneate,
entirc or subemarginate, rarely absent. Stamens 6, or 4 with 2 outer abortive ones;
filaments lincar, often broadened towards base, rarely outer ones 1-dentate; anthers
ovoid or oblong. Nectar glands various, laterals usually 2- or «+-lobed, often joining to
form a horse-shoe shaped structure; middle glands mostly absent. Ovary sessile, flat and
ellipsoid or rarely cylindrical; ovules 4 to many; style distinct, persistent; stigma bilobed
or depressed capitate. Fruils ovoid-suborbicular to ellipsoid, rarely siliquiform or
lincar, broadly septate, bilocular, straight or twisted, pilose or smooth: valves flat to
subconvex, reticulately nerved with a distinet median vein at base or obscurely veined;
septum of the replum membranous with small irregular polygonal cells. Seeds 2-many
in 2 rows in each locule, ovoid or ellipsoid, rarely slightly winged, pendulous, radicle
accumbent.

In Arctic, temperate and high altitudes of tropical zones; about 300 species, 33 in
India.

KEY TO THE SPECIES

la. PFlowering sicm scapose, rarely 1 - 2-leaved 2
b. Flowering stem leafy ]
2a, Petals absent 30, 1 tenerrima
b. Petals prescnt 3
3a. Dried basal leaves usually 3 (-5)-nerved 3L I irinervis
b. Dried basal leaves mostly 1.nerved 4
4a. Leaves sparsely white tomentose 5
b, Iﬂ‘ﬂ ﬂﬂﬂff while tomeninse 4]
5a.  Fruits oblong-ellipsaid, compressed 26, 1D, setoss
b. Fruiu ovoid, inflated 4]
6a. Ovary M-ovuled; fruits obtuse at apex 4. I humillima
b. Ovary4 - 12-ovuled: fruits acute at apex 7
7a. Fruits rounded at base; leaves greenish beneath, with simple or branched hairs 8
I:: Fruits sub-hisaccate 1 hase; leaves whitish beneath with dense siellate hairs 15. I} karschinskyi

Leaves oblonglinear, 3 - 4 (.5) mm long. rigid, mid-vein prominent: frubts 3-4x2 - 2.5 mm
5 D. eachemirien
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b, Leaves oblong or elliptic-obovate, 6 - 12 (-15) mm long. chartaceous, mid-vein not prominent;
fruits (3-)4 -fix3-5mm 23, I oreades
9s. Stems radical, 1 -5 cm long; ovary 4 - B-ovuled; style 1 - 2 mm long L. 1. wifghanica
b. Stemserect, 3 - 10 cm long; ovary (B-) 10 - 14-ovuled; style 0.5 - 0.75 mm long 22 Ik olgae
10a, Scape with 4 - 14 or more leaves, uniformly arranged throughout 1"
b, Scape with (1-) 2 - 3 (-5) leaves, usually below the middle 4
1la. Leaves sessile, often semi-amplexicaul 25. v rudicans
b. Leaves shortly petioled 12
12a, Flowers yellow; fruils ovoid o ellipsoid 3 D amoena
b, Flowers violet; fruits oblong 13
13a. Stem 6 - S-foliate; fruits slightly acute, piloss 8 1) eloia
b. Stem 14-foliate or mare; fruits obiuse, glabrous 24. . palyphylla
14a. Planis annual, rarely perennial; flowers yellow (white in Doellipsoiden); fruits usvally with rudimentary
styles, rarely styliferous 15
b. Plants perennial; petals white (yellowish white or yellow in D tibetica); fruits siyliferous n
150. Seeds sub-bisenate, ca 2 mm long marging slightly winged 4. 1. aubrietoides
b. Seeds biseriate, 0.5 - 1 mm long: margins not winged 16
16a. Flowers yellow; petals 2 mm long or more 9. . ellipssiden
b. Flowers white; petals ca 1 mm long 17
17a. Plants flaccid, diffuse; racemes lax, few-Mlowered 18
b. Flanis erect or ascending; racemes usually many -flowered 19
18a. Racemes 1 - 3 [-5)-Mowered; petals 7 - B mm long; styie ca 1.5 mm long 6. 1), cholsensis
b. Racemes usually (1-) 3 - 10-Mlowered; petals ca 3 mm fong; style ca 0.5 mm long or obscure
13 I gracillima
192 Petals less than 3 mm long i
b. Fetals 3 mm long or more 2l
20a. Racemes 25 or more Mlowered; petals ca 2 mm long: fruits oblong-ellipsoid, 5 - 8 x 2.5 (-3) mm;
pedicels stout, longer than (Tuits 0. [). nemorosa
b. Racemes (5-) 12 (-16)-fowered; petals ca 2.5 mm long; fruits sublincar or oblong-cllipsoid, 4 - Tx 1
mm; pedicels slender, equal to or shorier than fruil 19, . melanapus
21a. Pedicels iliform; fruits lincar, slightly obtuse, pilose, 8 - 20 x 2 mm 9. I slenocarpa
b. Pedicels stout; fruits ovoid or oblong-ovord, acute, glabrous, 5 - 10x 2 - 25 mm il 1, eriopoda
22a. Flowers mostly white 31, I tibetica
b. Flowers yellowish white or yellow 3
23a, Fruiting scapes 4 - 8 om long; fmuits 3 - 4 x 1.5 (-20) mm 4
b. Fruiting scapes 6 - 20 cm long: fruits 5 - 10 % 1.5 (-2) mm L]
24a. Basal lcaves largely ciliate with simple or furcate hairs; fruiting scapes ca 4 (-6) cm long; fruits ovoid-
oblong, straight, glabrous; pedicels 4 - § mm long L I altmica
b. Basal leaves densely tomentose with short and stellate white hairs; fruiting scapes ca § cm long, loman-
tose; fruits ellipsoid-oblong. ofien twisted, puberulous; pedicels 2 - 4 mm long 12 I glomeraia
25a. Fruits ovoid of oblong-llipsoid, mostly twisied 17, Iy lasiophyiia
b. Fruits linear-oblong or ellipsoid-lanceolaie, Matiencd, rarely twisted 26
26a. Racemes conspicuously bracicate 16, D lancenlala
b. Racemes rarely bracicate below 37
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27a. Leaves densely white tnmentose I8
b, Leaves Aot as above 30
78s. Basal leaves petioled A% . winterboltomii
b. Hasal leaves sessile or subsessile 9
2%. Lesves 5 - 10 mm long; racemes 6 - 12-Nlowered; [ruits tomentose 27, I sikkimensis
b, Leaves 2 -3 mm long racemes 2 - S-Mowered; fruis glibrous 7. D). dasyastirs
30u. Stems few-lcaved, all panis substellately woally 21. I, oariocarpa
b, Stems many-leaved, all paris not substellately woolly k|
31a. Fruits up to 20 x 3 mm, linear-cblong 11, 1) falconeri
b. Fruits up to 5 x 3 mm, oblong-ovoid to ovoid-orbicular 13
A2a. Scapes crect, 15 - 20-fowered; fruits glabrous, 6 - 10-secded 18, 1) ludbowlans

b. Scapes serpentino-flexuous, 30 - 50-Nowered; fruits pubescent, 12 - 16-5ecded I8 D stenobolrys

1. Draba affghanica Boiss., Fl. Orient, Suppl, 55. 1888, D. rosirata Pohle in Fedde,
Repert. Spec, Nov. 32: 136. 1925, D. affghanica Boiss. var. rostrata (Pohle) O. Schulz.
in Engler, Pflanzenr. 89: 118. 1927, D. alpina auct. non L. 1753; Hook. [. & T. Anderson
in FL. Brit. India 1: 42. 1872, p. p.

Herbs, perennial, cacspilose; rootstocks often long and branched; stems filiform,
ascending, mostly aphyllous or 1-leaved, with dried lcaves persisting at base, up to 5cm
long, beset with bifurcate and subsicllate hairs. Basal leaves rosulate, oblanceolate or
lanceolate, entire or obscurely dentate, 5 - 15 (-18) x (1.5-) 2.5 - 5§ mm, 1-nerved, hairy,
Flowers yellow, 5 - 12 in corymbose racemes; pedicels 2 - 5 mm long, erect, becoming
3- 10 mm long in fruit. Sepals oblong-elliptic, rounded at apex, 2 - 2.5 mm long, Petals
obovale, subemarginate at apex, 4 - 5 x2 mm. Stamens up to 3.5 mm long; anthers ca
0.5 mm long. Ovary ovoid with simple and furcate hairs; style 1 - 2 mm long; stigma
depressed. Fruits ovoid, inflated, 3-8x2 - 4 mm, hairy or rarely glabrous; septum not
veined. Seeds 2 - 4 in each locule, ovoid-oblong, ca 1 mm long, dull brown.

Fl. & Fr. May - Aug.
Distrib. India: Jammu & Kashmir and Uttar Pradesh,
Nepal, Pakistan, Afghanistan and Iran.

2. Draba altaica (C. Meyer) Bunge in Delect. Sem. Hort, Dorpat. 8, 1841, D.
Mipestris R. Br. var, altgica C. Meyer in Ledeb. FI1. Alt. 3: 72, 1831, D. fladnitzensiy var,
homotricha (Ledeb.) Hook. f. & T. Anderson in Fl, Brit, India 1: 143, 1872, p.p. D.
Wahlenbergii Schur. var. homotricha Ledeb., Fl. Ross. 1: 150. 1841.

Herbs, small, perennial; stems often much branched, erect, 2 - 6 em high, basally
Wfﬂ':-d with remains of dricd leaves of previous year; hairs simple or forked. Leaves
hairy or rarcly glabrous, ciliate along margins; basal leaves rosulate, lanceolate or

-elliptic, tapering al base, acute at apex, with 1 - 2-denlate or entire margins, 5 -
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20 x 1 - 2 (-5) mm; cauling lcaves oblong-ovate or lanceolate, with 1- 2-dentate or enlire
margins. Flowers white, 4 - 8 (-15) in 2 - § cm long racemose corymbs, often bracteate
at base; pedicels spreading, 3 - 6 mm long, glabrous or hairy, Sepals oblong-clliptic, ca
1 mm long, pubescent, Petals 2 - 2.5 x 1 mm, slightly emarginate at apex. Stamens up 1o
1.5 mm long. Fruits ovoid-oblong or ellitpic, rounded at base, acute at apex, 3 -4 (-6) x
1.5 - 2 mm, usually glabrous or rarely with short simple hairs along margins of valves;
style short, ca 0.5 mm long; stigma depressed. Seeds 4 - 6 in cach locule, ovoid, brown.

Fl. & Fr. Junc - Aug.

Distrib. India: Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim
(ca 5600 m).

Pakistan, Nepal, Bhutan, China, Alghanistan, Central Asia and W. Siberia.

3. Draba amoena O, Schulz in Engler, Pllanezenr, 89:; 188, £.2. 1927; Hara in Hara
& Williams, Enum. Fl. PI. Nepal 2: 42, 1979,

Herbs, perennial; rootstock 4 - 6 cm long; stems ercet, fistulose, much-branched,
50 - 60 (-70) cm high, 3 - 4 mm in diam., stellate hairy, Basal leaves rosulate; upper ones
spathulate, acute at apex, dentate along margins, 40 - 70 x 9 - 15 mm; petioles 3 - 4 mm
broad; cauline leaves smaller, 3 - 7 in number, oblong-lanceolate, sessile, semi-amplex-
icaul, gradually transformed into linear bracts, 1 - 1.5 cm long, stellate or simple hairy.
Flowers pale violet, bracteate, 25 - 40 in lax, corymbose racemes; pedicels 6 - 15 mm
long. Sepals oblong-elliptic in outer row, ovate in inner row, saccate at base, obtuse at
apex, ca 4.5 mm long. Petals oblong-elliptic, clawed, cuncate at base, subemarginate at
apex, 8 - 9 mm long. Stamens up to 5 mm long; anthers oblong, ca 1 mm long. Ovary
oblong, pilose; style ca 0.75 mm long; stigma capitate. Fruits oblong, compressed,
twisted, obtuse at base, acute at apex, 12 - 20 x 3 - 3.5 mm; style coronate, contorted or
undulate along margins, 1- 1.5 mm long; valves reticulately nerved, stellate or simple
hairy near margins. Sceds ovoid, biseriate, ca 0.3 mm long.

Fl. & Fr. July - SepL.
Distrib. India: Uttar Pradesh (Kumaon).
MNepal.

4. Draba aubrietoides Jalri in Notes R, Bot. Gard. Edinb. 22: 106, 1956 & in FL
W. Pakistan 55: 146, 1973,

Herbs, perennial or bicnnial; slem-branches numerous, prostrate 1o subereet,
hliform, 15 - 20 cm high, with dense minute branched hairs. Leaves many, elliptic-
obovate or oblong-elliptic, subsessile, cuncate at base, acute or obtuse at apex, mostly
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entire, rarely 1 - 3-subdentate, pubescent. Flowers yellow, 6 - 10 (-16) in lax racemes;
Pgaimls.nub:rcct,glabmuﬁ.ﬂ— 12 mm long, 10 - 20 (-25) mm long in fruit. Petals obovate,
attenuate at base, subemarginatc at apex, 5- 6 x 2 - 3 mm. Stamens up Lo 2 mm long.
Ovary oblong-ellipsoid, ca 3.5 mm long; style ca 0.5 mm long. Fruits variously curved,

12 - 25 x 2.5 mm, glabrous; valves membranous with a mid-vein and obscure
reticulations; style with depressed capitate stigma, ca 1 mm long; scptum membranous
with an obscure mid-vein. Seeds usually 4 - 6 in each locule, sub-biscriate, oblong,

compressed, slightly winged, ca 1.5 mm long.
Fl. & Fr. June - July.

Distrib. India: Jammu & Kashmir.

Endemic.

5, Draba cachemirica Gandoger in Bull. Soc. Bot. France 46: 418, 1889, D, glacialis
auct. non Adams 1817; Hook. f. & T. Anderson in FL. Brit, India 1: 142. 1872, p. p.

Herbs, perennial, densely caespitose; rootstock woody; stems tulted, erect, covered
with dricd leaf bascs below, aphyllous above, 2 - 5 (-8) cm long. Basal leaves rosulate,
oblong-linear, obtuse at apex, entire and ciliate along margins, prominently 1-veined
beneath, 3 - 4 (-6) x 1 - 1.5 mm, simple or branched hairy. Flowers yellow, 8 - 15 in
congested corymbose racemes; pedicels aseending, 1 - 5 (-7) mm long in fruil. Sepals
oblong-ovate, 2 - 3 mm long with a few simple hairs below. Petals narrowly obovate,
cuncale at base, subemarginale at apex, 4 -6 x 2.5 - 3 mm. Stamens up to 3 mm long;
anthers ca 0.5 mm long. Ovary Mlask-shaped, 4 - 8-ovaled; style 0.5 - 1 mm long, glabrous
with depressed stigma. Fruits ovoid, subinflated to inflated, rounded at base, acute at
apex, (2-) 3-4(-5) x 1 - 3mm: valves obscurely nerved; septum not veined. Seeds oveid,
2-4in each locule, ca 1 mm long, brown.

FL. May - July; Fr. July - Sept.

Distrib. Tndia: Jammu & Kashmir and Himachal Pradesh,

China (Tibet).

6. Draba cholaensis W, Smithin Rec. Bot. Surv, India 4(7): 352. 1913; Hara in Hara

& Williams, F1, P, Nepal 2: 42. 1979, D, cholaensis W. Smith var. leiocarpa Hara in J,
Jap. Bot. 49: 131, 1974,

Herbs, annual or perennial, slender; stem branches numerous, fliform, fexuous,
leafy below, 10 - 20 em long, with simple or bifurcate, white spreading hairs at base,
Tous above; flowering scapes 5 - 8 cm long, aphyllous above. Basal lcaves few:
cauline leaves obovale o elliptic, acute at apex, entire or dentate along margins,
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subsessile, 8- 11 x3 - 4mm, with sparse white mostly simple hairs above, intermixed with
furcate or stellate hairs beneath; nerves obscure. Flowers yellow, 1 - 3 in lax racemes;
pedicels filiform, divergent, 5 - 15 mm long, becoming 10 - 25 mm long in fruit. Sepals
oblong-ovate, ca 3 mm long, glabrous or subglabrous. Petals oblong, slightly clawed at
base, emarginale at apex, 7 - 8 x3 mm, Stamens up (o 5 mm long; anthers ovoid, ca 0.5
mm long. Ovary ca 8 mm long, with simple hairs; style 1.5 - 2 mm long, with capitate
stigma. Fruits siliquiform, linearly compressed, styl.ferous, 15 - 22 x 2 mm, white hairy
or glabrous. Seeds ca 20 in number, biseriate, oblong-ellipsoid, ca 0.5 mm long.

Fl. & Fr. July - Aug,

Distrib. India: Sikkim (ca 4300 m).

Nepal and Bhutan.

7. Draba dasyastra O. Schulz in Engler, Pllanzenr. 89 (IV.105): 265. 1927,

Herbs, perennial; stems branched, crowded, suberect, 1- 2 em long, aphyllous, with
dried persistent leal bases below, densely hairy, Basal leaves congested, oblong-elliptic,
obtuse at apex, entire, 2 - 3 x 1 mm, while stellate hairy. Flowers white, 2 - 5 in lax
racemes; pedicels 2 - 5 mm long in [ruit, Sepals oblong-elliptic, ca 2 mm long. Petals
obovale, cuneale al base, ca 3.5 mm long. Filaments ciliate at base. Ovary 12-ovuled.
Fruits oblong, suberect, contorted, 6 - 8 x 1.5 mm; style ca 0.4 mm long, glabrous.

Fl. July - Aug; Fr. Aug, -Sept.
Distrih, India: Sikkim,
China (Tibet, adjoining Sikkim).

8. Draba elata Hook. [, & Thomson in J. Linn. Soc., Bot. 5: 150, 1861; Hook. [. &
T. Anderson in FL Brit. India 1: 142. 1872, p. p.

Herbs, perennial, erect, up to 60 cm high; stems simple or branched, pubescent.
Basal leaves rosulate, oblanceolate or spathulate, attenuate at base, acute at apex;
margins obscurely dentate or entire with stellate forked and simple hairs; cauline leaves
(2-) 6 - 8 (-10), rather remote, similar to basal leaves, oblong-ovate, amplexicaul, often
4-dentate. Flowers yellow, 10 - 30 in subcapitate corymbs, ebracteate or with 1 - 3
narrowly ovate bracts, 5 - 10x 2 - 3 mm; pedicels 4 - 8 mm long, becoming 6 - 20 mm long
in fruit. Sepals oblong-elliptic, rounded at apex, scarious along margins, 2.5-3x 1.5 mm.
Petals obovate, emarginate at apex, 5 (-7) x 2.5 (-4) mm. Stamens up to 3 mm long.
Ovary flask-shaped, 12 - 16-ovuled, simple hairy; style 0.5 - 2 mm long in fruit, subincras-
sate. Fruits ovoid or ellipsoid, somelimes contorted, erecto-patent or ascending, acute
at apex, 7- 12 (-15) x 2 - 3 mm, pubescent or glabrous. Sceds ovoid, compressed, brown.

—
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Fi. July- Aug.; Fr. Aug. - Sept.
Distrib. India: E. Himalayas in moist places, 3300 - 4600 m. Sikkim and Assam,
Nepal, Bhutan and China (Tibet).

9, Draba ellipsoidea Hook. [. & Thomson in J. Linn. Soc., Bol. 5: 153. 1861; Hook.
f. & T. Anderson in FL Brit. India 1: 144. 1872,

Herbs, annual, prostrate; stems slender, 0.5 - 1 cm long, basally branched, with
stellate hairs. Leaves obovate to oblanceolate, attenuate at base, acule or obluse at apex,
entire or shallowly 1 - 3-dentate along margins, short stellate hairy. Flowers white, 3-8
in a raceme; pedicels filiform, 3 - 8 mm long. Sepals oblong, 1 - 1.5 mm long. Petals
parrowly spathulate, 1-veined, ca 1 x(0.5 mm. Stamens upto 1.5 mm long; filaments thin:
anthers ovoid. Ovary ovoid, densely hirsute, 22-ovuled; style absent or minute. Fruils
ellipsoid, flat, erccto-patent, rounded at apex, (4-) §- 8x3 - 4, pubescent with minute,
substellate hairs. Seeds ovoid.

FL & Fr. July-Scpt.
Distrib. Tndia: A weed of cultivation, Jammu & Kashmir and Sikkim (ca 4250 m).
Nepal and China.

10. Draba eriopoda Turcz. in Bull. Soc. Nat. Mosc. 15: 260. 1842 & FL. Baic.-dahur.
1: 142, 1842; Hara in Hara & Williams, Enum. Fl. PL. Nepal 2: 42, 1979,

Herbs, annual to bicnnial; stems 6 - 30 (-50) cm high, stellate hairy. Basal leaves
rosulate, lanceolate, acute at apex, entire, 7 - 20 x 1.5 - 6 mm; cauline leaves longer,
numerous, lower ones oblong-ovate, upper ones shorter, ovate, sessile or amplexicaul,
acute at apex, all leaves hairy, Flowers yellow, 20 - 50 in corymbose racemes; pedicels
2- 5 mm long, 3 - 10 mm long in fruit, densely hairy. Sepals elliptic with simplc and
furcate hairs, 1.5 - 2 mm long. Petals obovate, subemarginate at apex, 3 - 4 mm long,
Stamens ca 2 mm long; filaments dilated at base; anthers ovoid, ca 0.3 mm long. Ovary
ovoid, 12 - 24-ovuled, glabrous; stigma sessile. Fruits ovoid-elliptic or oblong-obovoid,
flattened, crecto-patent, acute at apex, glabrous, 5 - 10 x 2 - 2.5 mm; style rudimentary,
Seeds ovoid, 0.3 - 0.75 mm long.

Fl. & Fr. June - Sept.
Distrib. India: E. Himalayas, ca 4100 m. Sikkim.

Nepal, Bhutan and China,
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11. Draba falconeri . Schulz in Engler, Pflanzenr. 8§9; 300. 1927; Jafri in Fl. W,
Pakistan 55; 142. 1973,

Herbs, perennial; stems simple or sparsely branched, decumbent, up to 60 cm high,
beset with branched and simple hairs. Basal leaves rosulate, oblong-obovate, acute at
apex, entire or 1-dentate, 10 - 20 (-25) x 2 - 6 mm; cauline leaves sessile, oblong-ovate,
acute at apex, 6 - 35x5- 10 mm; upper ones 1 - 5-dentate or entire; all leaves with stellate
and simple hairs, ciliate along margins. Flowers white, 15 - 30 (-40) in corymbose
racemes, chracteate; pedicels 4 - 8 mm long, 6 - 20 mm long in fruit, ascending or
spreading, hairy. Sepals 2 -3 x 1 mm, simple hairy. Petals obovate, cuncate at base,
subemarginate at apex, 4-6x 1.5 - 2mm. Stamens up to 2.5 mm long; anthers ca 0.5 mm
long. Ovary lincar, denscly hirsute. Fruits linear-oblong, contorted, obtuse at apex,
pubescent with rigid, short, branched and stellate hairs; style 0.75 - 1 mm long with
depressed stigma. Seeds 10 - 14 in each locule, ovoid, ca 1 mm long,

Fi. & Fr. July - Sept.
Disirib. India: Kashmir,
Pakistan.

12. Draba glomerata Royle, Hllus. Bot. Himal, 1: 71. 1834, D, glomerata Royle var.
dasycarpa O. Schulz in Engler, Pllanzenr, 89: 220, 1927. D. tibetica var. winterbottomii
Hook. I. & Thomson in J. Linn. Soc., Bot. 5: 152. 1861, p. p. D. lasiophylla auct. non
Rovle 1834; Hook. [, & T. Anderson in FL. Brit. India 1: 143, 1972, p.p.

Herbs, perennial, caespitose; stems erect, 1 - 4-leaved, up to 8 cm high, tomentose
with dense short soft stellate hairs. Basal leaves rosulate, narrowly oblong, narrowed
towards basc, obtuse at apex, 5 - 15 x 1 - 2.5 mm, densely hairy; cauline leaves
oblong-ovate, entire or 1-denticulate, sessile, uppermost bract-like. Flowers white, 10 -
15 in corymbose racemes; pedicels 2 - 4 mm long in fruit, tomentose. Sepals ca 1.5 mm
long. Petals obovate, cuneate at base, ca 2 x 1 mm. Stamens up to 1.5 mm long, Fruits
subumbellate, compact, ellipsoid-oblong or oblong-ovoid, Nattened, often twisted, 3 -
3.5 (-5) x 1.5 (-2) mm, minute hairy or glabrous; style ca 0.5 mm long, with depressed
stigma. Seeds ovoid-oblong, 3 - 6 in each locule, ca (.7 mm long.

Fi. & Fr. June - Aug.
Distrib. India: Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh,

Pakistan, Nepal and China (Tibet).



13. Draba gracillima Hook. f. & Thomson in 1, Linn. Soc,, Bot. 5: 153. 1861; Hook.
f. & T. Anderson in Fl Brit. India 1: 144, 1872, D. wardii W. Smith in Notes R. Bot,

Gard. Edinb. 55: 210. 1919, Fig. 26.

Herbs, annual or perennial, slender, short-lived; stems filiform, ascending, diffuscly
branched, up to 30 em high, covered with persistent dried leaf bases below, beset with
short, simple and branched hairs, rarely glabrous. Basal leaves rosulate, oblanceolate,
ovate or spathulate, attenuate at base, acute at apex, dentate to entire along margins,
10- 15 4 - 5 mm, pubescent with simple hairs; cauline leaves ovate, acute at apex, often
9.dentate, 5- 8 x 2 - 3 mm, covered with simple hairs above and stellate hairs beneath.
Flowers yellow, 3 - 12 in lax racemes; pedicels 5 - 15 mm long, becoming 6 - 30 mm long
in fruit. Sepals ovate-lliptic, ca 2 mm long. Petals obovate, cuncale at base, emarginalc
at apex, ca 2.5-3x 1 mm. Stamens up to 2 mm long. Ovary oblong or ovoid, glabrous;

subsessile. Fruits often erect, linear-elliptic, clongated, compressed, recurved or
subcontorted, obtuse at apex, 6 - 12 (-15) x 1.5 - 2.5 mm; style ca 0.5 mm long. Seeds
ovoid, 6 - 10 in each locule, ca 1 mm long, brown.

Fi. & Fr. May - July.

Distrib. India: Moist open places, 3000 - 4200 m. Himachal Pradesh, Uttar
Pradesh, West Bengal and Sikkim.

Pakistan, Nepal, Bhutan and China.

14. Draba humillima O. Schulz in Engler, Pllanzenr. 89: 114.1927. D. aipina auct.
non. L. 1753; Hook. [. & T. Anderson in FL Brit. India 1: 142, 1872, p. p.

Herbs, annual, denscly caespitose; stems 1- 2 cm long, covered with persistent scaly
lanceolate leaves at base; scapes ca S mm long with stellate hairs. Basal leaves oblong-
elliptic, cuncate at base, obtuse at apex, entire and ciliate along margins, 5-8x25-3
mm, subglabrous or glabrous above and with numerous minute stellate hairs below.
Flowers yellow, 3 - 6 in lax racemes: pedicels 2 - 3 mm long, 3 - 4 (-8) mm long in fruit.
Sepals oblong, ca 2.5 mm long, with simple hairs. Petals obovate, ca 4 x2 mm. Stamens
uUp (o 3 mm long; anthers obluse, ca 0.5 mm long. Ovary oblong-obovoid, 24-ovuled;
style ca 0.3 mm long; stigma capitate. Fruits oblong-cllipsoid, inflated, obtuse or
rounded at both ends, 5 - 7 x 3 - 4 mm, glabrous; style short, ca 0.5 mm long, coronate.

Sceds, ca 24,
Fl.& Fr. July- Aug.

Distrib. India: 4500 - 5000 m, Sikkim,
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Fig. 26. Draba gracillima Hook. [. & Thomson ; a. habit; b. Nower,
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15. Draba korschinskyi (O. Fedtsch.) Pohle in Act. Hort. Petrop. 31: 484, 1914;
Jafri in Fl. W. Pakistan 55: 132. 1973. D. alpina var. korschinskyi . Fedisch. in Act,
Hort. Petrop. 21: 266. 1903,

Herbs, perennial, compact, cacspitose; rootstock much branched; stems slender,

up to 5 em long in fruit, covercd with minute stellate hairs. Basal leaves

rosulate, oblong, spathulate, obtuse at apex, 3 - 5 x 1 - 1.5 mm, often incurved, glabrous

above and hairy beneath. Flowers yellow, 5 - 10 in corymbose racemes; pedicels

ing, 2 - 5 mm long, glabrous. Sepals oblong-obovate to ovate-oblong, ca2x1 mm.

Petals obovate, subemarginate at apex, 3 - 3.5 x 1.5 mm, Stamens up to 2.5 mm long;

anthers ca 0.5 mm long. Fruits ovoid to suborbicular, inflated at base, acute at apex, 3

- 4 x 2 - 2.5 mm, usually glabrous, rarely hairy; style ca 0.5 mm long; stigma capitate.
Seeds 4 - 6 in each locule, oblong-ovoid, brown, ca 0.75 mm long.

FiL June - July; Fr. July - Aug.
Distrib. India: Jammu & Kashmir.
Pakistan, Nepal, China, Afghanistan and Russia.

16. Draba lanceolata Royle, Illus. Bot. Himal, 1: 72. 1834, D. lancenlata Royle var.
leiocarpa O. Schulz in Engler, Pllanzenr. 89: 297, 1927, D. incana auct. non L. 1753;
Hook. f. & T. Anderson in Fl. Brit. India 1: 143. 1872, p. p.

Herbs, perennial, compact, caespilose; stems much branched, erect, up to 25 cm
high, covered with persistent dried leaves at base, hairy. Basal leaves rosulate, oblan-
ccolate or spathulate, attenuate at base, subacuminate at apex, dentate or entire along
margins, 10 - 15x 1.5 mm, hairy; cauline lcaves oblong-ovate or ovate-lanceolate, sessile,
subacuminate at apex, distinctly dentate, rarely entire, 4 - 15 (-20) x 1.5 - 3.5 mm,
pubescent. Flowers white, up to 35 in lax, often bracteate racemes; pedicels erect,
ascending, 4 - 5 mm long in fruit. Sepals narrowly oblong, ca 2 mm long. Petals
oblong-ovate, obtuse or emarginate at apex, 2.5 - 3.5 mm long. Stamens ca 1.5 - 2 mm
long. Style ca 0.7 mm long. Fruits linear-oblong or ellipsoid-lanceolate, attened, rarely
twisted, 6 - 12 (-14) x 1.5 (-2) mm, minutely stellately hairy or rarely glabrous. Seeds
16 - 20 in each locule, ca 0.7 mm long.

Fl. June - July; Fr. July - Sept.
Distrib. India: Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.
Pakistan, China, Afghanistan, Central Asia, Russia (Siberia) and N. America.

i pl . Drabalasiophylla Royle, lilus. Bot. Himal. 1: 71. 1834; Hook.f. & T. Anderson
A8 Fl. Brit, India 1: 143. 1872, p. p. D. nubigena O. Schulz in Engler, Pflanzenr, 89: 201,

=
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1927, D. incana auct. non L. 1753; Hook. f. & T. Anderson, L ¢, p. p.

Herbs, perennial, small, caespitose; stems erect or ascending, slender, up to 25 em
high, sparsely leafy, hairy. Basal leaves rosulate, lanceolate or oblong, attenuate at base,
acule al apex, enlire or 2-denticulate, 10 - 15 (-20) x 2 - 5 mm, densely covered with
branched hairs mixed with long, simple or forked hairs; cauline leaves ovate-oblong,
sessile, acule at apex, denticulale along margins, 4 - 12x 2 - 5 mm, pubescent. Flowers
white, up to 20 in lax, subcapitate racemes, elongating up to 10 cm long; pedicels (2-)
4 - 6 mm long in fruit, densely covered with short, branched and simple hairs. Sepals
oblong-elliptic, 2 - 2.5 mm long. Petals oblong-obovate, 2.5- 3x 1 mm. Stamens up to
2.5mm long. Ovary 10 - 18-ovuled. Fruits ovoid or oblong-ellipsoid, acute at apex, (4-)
6 - 10 x 1.5 (-2) mm, often pubescent with short, whitish, branched hairs or glabrous;
style ca 0.5 mm long, coronate. Seeds ca 0.7 mm long, brown.

Fl. & Fr. June - Aug.

Distrib. India: Between 3700 and 5500 m along streamsides. Jammu & Kashmir,
Himachal Pradesh, Uttar Pradesh and Sikkim.

Nepal and China,
18. Draba ludlowiana Jafri in Notes R, Bot. Gard. Edinb, 22: 105. 1956,

Herbs, perennial, caespitose; stems erect, up to 18 cm long with 1 - 3 cauline leaves,
tomentose, Basal leaves densely rosulate, linear-lanceolate, acute al apex, entire, 16 x
1 - 2(-3) mm, tomentosc; cauline leaves 1 - 4, elliptic or oblong, obovate, amplexicaul at
base, acute at apex, entire, 2-8x 1- 3 mm. Flowers white, 15 - 20 in lax racemes up to
10 em long, chracteate; pedicels ascending, 2.5 - 7 mm long in fruit. Sepals oblong-
clliptic, obtuse at apex, 1 - 1.5 x 0.7 mm, persistent, pubescent. Petals emarginate at
apex, 2.5-3x 1.5mm. Stamens upto 1.5mm long. Fruits ovoid-orbicular, com pressed,
3-4x2.5-3, glabrous; sligma minute, sessile or subsessile; septum obscurely veined.
Sceds 3 - 5 in cach locule, suborbicular, ca 1 mm long, brown.,

Fl. & Fr. June - Aug.
Distrib. India: Kashmir (Ladak).
Endemic,

19. Draba melanopus Komarov in Trav. Soc. Nat. Petersb. Bot. 26: 102. no. 179.
1896; Jafri in F1. W. Pakistan 55: 143, 1973.

Herbs, perennial or biennial; stems much branched at base, aphyllous or rarely
I-leaved, (4-) 5 - 8 (-12) cm long, sparsely hairy below, almost glabrous above. Basal
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Jeaves rosulate, oblong-elliptic or oblong-spathulate, entire, 5 - 10 (-12) x 1.5 - 3 mm,
ciliate hairy along margins. Flowers light yellow, 5 - 12 (-16) in loose racemes; pedicels
1 - 4 mm long, becoming 3 - 6 mm longin fruit. Sepals 1 - 1.5 mm long, Petals spathulate,

tc at apex, 2.5 x 1 mm. Stamens up o 1.5 mm long. Fruits oblong-ellipsoid
or sublincar, 4 - 7x 1 mm, hairy or glabrous; style minute or obscure. Seeds oblong-ovoid,

6 - 12 in cach locule, ca 0.5 mm long, brown.
FL & Fr. May - July.
Distrib. India: Jammu & Kashmir,
Pakistan, Afghanistan, Iran and C, Asia.

20. Draba nemorosa L., Sp. PL 643, 1753, D. muralis auct. non L. 1753; Hook. [. &
T. Anderson in Fl. Brit. India 1: 144, 1872,

Herbs, slender, annual; stems erect, simple or branched, up to 25 em high, leafy with
stellate, furcate or simple hairs, glabrescent above. Basal leaves rosulate, oblong-
obovate or elliptic-ovale, subsessile, obluse at apex, remotely dentate or subentire, 8 -
30 x 3 - 15 mm; cauline leaves few, ofien remolte or absent, clasping, ovate or oblong-
ovate, sessile, cuneate at base, acule at apex, 3 - 6-dentate, 5-25x 2.5 - 12 mm; all leaves
covered with rather long furcate or simple hairs. Flowers yellow, 25 or more, in
ebracteate racemes; pedicels filiform, 5 - 10 mm long, 10 - 20 mm long in fruit, usually
widely spreading or slightly recurved and ascending. Sepals oblong or ovate, obtuse at
apex, ca 1.5 mm long, glabrous or slightly pubescent. Petals subemarginate at apex, ca
2 mm long. Stamens up to 1.7 mm long. Fruits ellipsoid-oblong, compressed, 5 -8 x2 -
2.5 mm, with short, simple and forked hairs, rarely glabrous or sparsely pubescent; stigma
minute, subsessile. Seeds 16 - 20 in cach locule, ovoid, ca 0.7 mm long, brown.

FlL & Fr. May - July.
Distrib. India: Jammu & Kashmir.
Iran, Turkey, China, Japan, Asia, Europe and N, America.

21. Draha oariocarpa O. Schulz in Engler, Pllanzenr. 89: 279, 1927. D. lasiophvila
auct. non Royle 1834; Hook. [. & T. Anderson in FL Brit. India 1: 143, 1872, p. p.

_ Herbs, perennial, caespitose; stems slender, up to 20 cm high, with persistent, dried,
MIHMDIIIE‘S -4 mm long leaves al base and with rosulate, congested leaves above,
all parts substellatc-woolly. Basal leaves densely crowded, oblong-lanceolate, narrowed
mhﬂ!. entire, acute at apex, 1 - 1.5 x | mm; cauline leaves few, remote, oblong-
Ovate, sessile, tomentose; hairs furcate and stellate on both sides. Flowers white, 6 - 12
in lax racemes; pedicels erccto-patent, filiform, 1 - 3 mm long, 3 - 6 mm long in fruit.
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Sepals outler oblong, inner elliptic, obluse al apex, ca 1.5 mm long. Petals obovate,
cunecate at base, emarginale al apex, ca 2 mm long, Stamens ca 1B mm long, filamenis
filiform; anthers ovoid, ca 0.25 mm long. Ovary ovoid, pilose, 10-ovuled; style ca 1 mm
long; stigma bilobed. Fruits ovoid, ca3 x 2 - 2.5 mm; style ca 1 mm long, coronate; valves

simple, hairy.
Fl. & Fr. Junc - Aug,
Distrib. India: 4500 - 4700 m. Sikkim.
Bhutan.

22, Draba olgae Regel & Schmalh. in Regel, Deser. PL Nov. in Fedisch., Reise
Mach Turkest. Licl. 18: 8. 1882; Jafvi in FI. W, Pakistan 55: 134, 1973,

Herbs, perennial, caespitose; stems erect, aphyllous, 3 - 10 (-15) em high, glabrous
in upper parts, pubescent below. Basal leaves rosulate, lanceolate, oblong or oblanceo-
late, entire or rarely 1 - 2-dentate along margins, acute at apex, 5- 10 (-15) x2 - 3 mm,
hairy. Flowers yellow or yellowish white, (10-) 15 - 30 in compact corymbs, elongating
in fruit; pedicels thread-like, erecto-patent, (3-) 5 - 10 (-14) mm long in fruit, glabrous.
Sepals oblong-ovate, 2 - 2.5 mm long, hairy or sparsely pilose. Petals obovate, cuneate
at base, subemarginate at apex, 4.5-6 (-7) x 1.5 - 4 mm. Stamens up to 2.5 mm long;
anthers ca 0.5 mm long. Ovary ellipsoid, (8-) 10 - 14-ovuled, covered with minute, simple
hairs. Fruits ellipsoid or oblong-ellipsoid, inflated, often incurved, 4- 6 (-8) x2-2.5(-3)
mm; style 0.5 - 0.75 mm long. Seeds (4-) 5 - 7in cach locule, ca 0.5 mm long.

FL & Fr. June - July.
Distrib. India: Jammu & Kashmir,
Pakistan and Central Asia.

23. Draba oreades Schrenk in Fischer & Meyer, Enum. PL Nov. 2: 56. 1842. D.
alpina auct. non L. 1753; Hook. f. & T. Anderson in Fl. Brit. India 1: 142. 1872, p.. p.
Fig. 27.

Herbs, perennial, caespitose; rootstock thin, covered with dried leaf-bases; stem-
branches and branchlets numerous from the base, compact, 2 - 5 (-8) cm long in fruit,
covered mostly with dense long slender simple or sometimes mixed with short, branched
hairs. Basal lcaves rosulate, oblong, oblanceolate or elliptic-obovate, chartaceous,
attenuale al base, entire or obscurely 1-dentate along margins, obtuse or acute at apex.
Flowers yellow to yellowish white, 4 - 12 (-15) in cbracteate, corymbose racemes;
peduncles 1 - 10 cm long; pedicels 1 - 2 mm long, becoming 2 - 4 mm long in fruit. Sepals
oblong, obtuse, 1.5 - 2.5 mm long, persistent, usually glabrous, Petals oblanceolate or
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Fig.27. Draba oreades Schrenk -

a. Mlowering twig; b. fruiting twig; e Nower.
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obovate, subemarginate at apex, 3 -4 x 1 - 1.5 mm. Ovary 6 - 12-ovuled. Fruits shortly
ovoid, acute, fattened, inflated below, rounded at base, mostly straight, rarcly subcon.-
torted, (3-) 4- 6 (-8) x3 - 4 (-5) mm, glabrous, rarcly sparscly hairy; style 0.5 - 1 mm long,
Seeds 3 - 6 in cach locule, ovoid, 1 mm long.

Fi. June - July; Fr. July - Aug.

Distrib. India: Jammu & Kashmir, Himachal Pradesh, Uttar Pradcesh and Sikkim
(3900 - 4700 m).

Pakistan, Nepal, Bhutan, China and Central & Western Asia,

24. Draba polyphylla O. Schulz in Engler, Pflanzenr. 89: 180. 1927, D. elata auct.
non Hook. . & Thomson 1861; Hook. [. & T. Anderson in Fl. Brit. India 1: 142, 1872,

P-p-

Herbs, perennial, robust; stems often simple, 20 - 60 cm in flower, up to %0 cm high
in fruit. Basal leaves oblanceolale, olten semiamplexicaul or subsessile, (10-) 15 - 25
(-35) x 3.5 - 8 mm; cauline lcaves oblong or oblong-clliptic, semiamplexicaul at base,
dentate along margins, (5-) 15- 20 (-40) x (-2) 3 - 8 (-12) mm, gradually transformed into
bracts. Flowers yellow, bracteate, 20 - 40 in subcapitate racemes; pedicels 5 - 20 mm
long in fruit. Sepals ovate, 2.5 - 3 x 1.5 - 2 mm. Pelals obovate or oblanceolate,
emarginate at apex, 3.5-4x 1.5 - 2mm. Ovaryglabrous. Fruits oblong-¢llipsoid or ovoid,
often twisted, obtuse at apex, 7- 12 (-14) x 4 - 6 mm, glabrous,

Fi. May - July; Fr. Aug. - Oct,
Distrib. India: 3600 - 5000 m. Sikkim.
Endemic.

25. Draba radicans Royle, Hlus. Bot. Himal. 1: 71. 1834, D. alping auct. non L.
1753; Hook. f. & T. Anderson in FL Brit. India 1: 142. 1872, p. p.

Herbs, perennial; stems branched at base; cach branch 4 - 12 (-15) leaved, Maccid,
8 - 25 em high, hairy. Cauline leaves: lower ones obovate, shortly narrowed to petiole at
base, enlire or subdentate along margins, acute at apex, 15 - 35 (-45) x 6 - 15 mm; upper
ovate, sessile or shortly petioled, acute at apex; hairs simple, adpressed on upper surface,
stellate or scabrous, dispersed on lower surface. Flowers yellow, ebracteate, 15-20(-32)
in lax racemes; pedicels 4 - 15 mm long, 12 - 20 mm long in fruit. Sepals: exterior ones
oblong; interior ones oblong-ovale, obluse at apex, 2.5 - 3x 1 - 1.5 mm, pilose. Petals
obovate, cuncate al base, cmarginale at apex, 6- 7% 1.5 mm. Stamens up to 5 mm long;
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parrowed; anthers oblong, ca 1 mm long. Ovary narrow, flask-shaped, 18 -
20-ovuled; style ca 2 mm long, slender; stigma depressed, capitate. Fruits oblong, acute
al -pﬂ‘ 10 - 15 x 2.5 - 3 mm, glabrous or with simple, dispersed hairs; style coronate, ca

3 mm long.
FL. May - July; Fr. July - Aug.

Distrib. India: Uttar Pradesh.
Nepal.

26. Draba setosa Royle, Illus. Bot. Himal. 1: 71. 1884, D. pyriformis Pohle in Fedde,
Repert. Spec. Nov. 32: 54. 1925, D. glacialis auct. non Adams 1817; Hook. [. & T.
Anderson in Fl. Brit, India 1: 142, 1872, p. p.

Herbs, perennial, caespitose; stems filiform, aphyllous, erect or ascending, 4 - 10
(-15) cm high, ciliately pilose. Basal leaves denscly rosulate, lincar,narrowed towards
base, entire, 10 - 15x 1 - 1.5 mm, rigid with a stout midrib beneath, setose along margins.
Flowers yellow, 5 - 10 in corymbose racemes; pedicels 1.5 - 4 mm long, up to 6 mm long
in fruit. Sepals oblong-obovate to oblong-ovate, ca 2 mm long. Petals narrowly obovate,
cuneate at base, subemarginate at apex, 3.5 - 4 mm long, denscly veined. Stamens up to
2.5 mm long; filaments dilated at base; anthers ca 0.3 mm long. Ovary Nask-shaped,
16-ovuled; style ca 0.5 mm long; stigma depressed. Fruits oblong-ellipsoid or lincar,
compressed, somewhat twisted or straight, acute at apex, 5- 10 x 3 mm, glabrous; style
0.5-1 mm long. Seeds 6 - 8 in cach locule, oblong-ovoid, brown, ca 1 mm long.

Fl. June - July; Fr. July - Aug.

Disirib. India: Tn alpine regions. Jammu & Kashmir, Himachal Pradesh and Uttar
Pradesh,

Pakistan, China, Russia and Arctic Asia.

27. Draba sikkimensis (Hook. f. & Thomson) Pohle in Fedde, Repert. Spec. Nov.
32: 144, 1925, D. tibetica var. sikkimensis Hook. [, & Thomson in J. Linn. Soc, Bot, 5;
152. 1861; Hook, f. & T. Anderson in Fl. Brit. India 1: 144, 1872,

Herbs, perennial, densely caespitose; stems simple, ascending, 1 - 2-leaved, rarely
aphyllous, 3 - 20 cm high, hairy. Basal leaves rosulate or laxly imbricate, often forming
columns, spathulate or oblanceolate, attenuate at base, entire or obscurely 1-dentate

g margins, subacute at apex, 5 - 10 (-12) x 2 - 4 mm, hairs often woolly. Flowers
white, 6 - 12 in lax corymbose racemes: pedicels suberect, 4 - 6 mm long, up to 12 mm
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long in fruit. Scpals oblong, subsaccate at base, rounded at apex, ca 2.5 x 1 mm. Petalg
obovate, 4.5 - 6 x 2.5 - 3 mm. Ovary flask-shaped, densely woolly, 12-ovuled; stigma
peltate. Fruits oblong-ellipsoid, often curved, sometimes twisted, acute at both ends,
6 - 12x2 - 3mm, glabrous or pubescent; siyle coronate, (1.75 - 1 mm long. Seeds biscriate,
ellipsoid, compressed, brown, 1- 1.5x 1 mm.

Fi. June - July; Fr. Aug. - Scpt.
Distrib. India: Sikkim.
Bhutan.

28. Draba stenobotrys Gilg & O. Schulz in Engler, Pllanzenr. 89: 291, 1927, D,
stenobotrys Gilg & O.Schulzvar leiocarpa O. Schulzin Engler, Planzenr. 89: 291, 1927,
D. lasiophyila auct. non Royle 1834; Hook. I. & T. Anderson in Fl. Brit. India 1: 143,
1872, p. p.

Herbs, perennial; stems simple or often much-branched with 5 - 10 remote leaves,
ercel, ascending, flexuous, up to 30 cm high, covered with persistent dried leaves at base.
Basal leaves rosulate, narrowly lanceolate, entire or obscurely 1-dentale, acute at apex,
10 - 15x 1 - 1.5 mm, densely tomentose; cauline leaves ovate, broadly sessile, entire or
obscurely denticulate along margins, acule al apex, 5- 8 x 1 mm, Flowers white, 30 - 50
in clongated racemes, 4 - 6 bracteale below; pedicels 0.5 - 1 mm long, becoming 1 -3
mm long in fruit. Sepals ca 1.5 mm long. Petals ca 2.5 mm long. Stamens up to 1.8 mm
long. Ovary 12 - 16-ovuled, pilose; style ca 0.5 mm long. Fruits oblong-ovoid, suberect,
acute at apex, 4- 5x 1.5 mm with furcate hairs or glabrous; septum prominently nerved.
Seeds ca (.75 mm long.

Fi. & Fr. July - Sepl.
Distrib. India: Sikkim.
Endemic.

29. Draba stenocarpa Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 153, 1861. D
finearis auct. non Boiss. 1842; Hook. [, & T. Anderson in FL. Brit. India 1: 144, 1872,

Herbs, annual or biennial, rather stout; stems erect, simple or branched from base,
bearing 2 - 5 leaves, rarely aphyllous, up to 30 (-40) cm high in fruit, densely hairy in
lower parts, usually glabrous in upper parts. Basal leaves oblong-elliptic or oblong-obo-
vate, subsessile, entire or subdentate along margins, acute at apex, 15- 22 (-25)x3-5
mm, strigose on upper surface, stellate or furcate hairy bencath; cauline leaves 2 - 5§,
lanceolate or oblong-ovate, obscurely few-denticulate or subentire, 5- 20 x 2 - 7 mm.
Flowers yellow or white, 20 - 30 (-40) in lax corymbose racemes; pedicels filiform,
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ing, 5 - 15 mm long in fruit. Sepals oblong, obtuse at apex, ca 2 mm long, Petals
obcuncate, emarginate at apex, 3 - 4 x 1 mm. Stamens up to 2 mm long. Fruits lincar
or ellipsoid-lanceolate, tapering at both ends, flat, compressed, erect on spreading
pedicels, (8-) 10 - 15 (-18) x 2 mm, hairy, rarely glabrous; style very short or obscure.
Seeds biseriate, 14 - 20 in each locule, ca 1 mm long, brown.

FI. May - July; Fr. June - Aug.
Distrib. India: Jammu & Kashmir and Himachal Pradcsh.
Central Asia, Pakistan, Afghanistan and China.

30. Draba tenerrima . Schulz in Notizbl. Bot. Gart. Berlin 9: 640. 1932 (incl. var,
trichocarpa O. Schulz). Erophila tenerrima (0. Schulz) Jalri in FI. W. Pakistan 55: 149.
1973.

Herbs, annual, delicate; stems erect simple, filiform, aphyllous, up to 4.5 cm high.
Basal leaves rosulate. obovate or oblong-elliptic, narrowed at base, sessile, 1-denticulate
or subentire, obtuse at apex, 2 - 8x 1.5 - 4 mm, sparsely hairy, Flowers green, 2- 6in lax
racemes; pedicels erect, ascending, filiform, 2 - 4 mm long in fruit, glabrous. Sepals 4,
oblong, obtuse at apex, persistent in young [ruits, ca 1 mm long. Petals absent. Stamens
4, ca 1 mm long; filaments slender, very short; anthers minute, Fruits obovate-ellipsoid,
compressed, acute at base, rounded at apex, 2.5 - 4 x 1.5 - 2 mm; valves membranous,
obscurely veined, glabrous or sparsely hairy; scptum white, Seeds 3 - 5 (-6) in cach
locule, ovoid, compressed, ca 0.75 mm long.

FL & Fr. June - July.
Disirib. India: Jammu & Kashmir,
Endemic.

31. Draba tibetica Hook. {. & Thomson m.J. Linn. Soc., Bob. 5: 152, 1861: Hook. [

& T. Anderson in F1. Brit. India 1: 143, 1872. (incl. var. thomsonii Hook. [ & T. Anderson
& var. duthiei 0. Schulz).

Herbs, perennial, caespitose; stems erect or suberect, slender, simple, 1 - 2-leaved
or leafless, 6 - 18 (-22) em high, floccose. Basal leaves rosulate, oblong, sessile, slightly
narrowed at base, entire, rarcly loothed, subacuminate at apex, 8 - 20x 1.5 - 3mm; cauline
!t-wr.; similar to basal leaves, rather small. Flowers yellowish white or yellow, 5- 7 (-10)
n lax corymbose racemes, clongating up to 10 cm in fruit; pedicels filiform, erect,
ascending, 8 - 15 mm long in fruit. Scpals ovate-oblong, ca 2.5 mm long. Petals
Eﬂbcmargina[n at apex, 4 - 5 x 2 mm, hairy. Stamens up to 2.5 mm long.  Fruits

-lincar or narrowly lanceolate, fMat, often acute at apex, 6 - 18 x (1-) 1.5 - 2 mm,
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pubescent with short, branched hairs, rarely glabrous; style stout, ca 1| mm long; stigma
capitate. Seeds oblong-ovoid, 8 - 12 in cach locule, ca 1 mm long.

Fl. June - July, Fr. July- Aug.
Distrib. India: Jammu & Kashmir.
Pakistan, Nepal, China (W. Tibet), Afghanistan and Central Asia.

32. Draba trinervis . Schulz in Engler, Pllanzenr. 89: 131. 1927; Jalri in F1. W,
Pakistan 55: 136. 1973,

Herbs, perennial, cacspitose; rootstock much-branched; stems slender, ascending,
aphyllous, 1 - 4 (-6) cm high, glabrous. Basal leaves linear-elliptic or lanceolate, entire,
acute at apex, 3- 8x 1.5 - 2.5 mm, membranous, prominently 3 (-5)-nerved, ciliate-hairy.
Flowers yellow, 5 - 10 in loose racemes; pedicels erect, 3 - 6 mm long, clongating up to
10 mm in fruit. Sepals oblong-ovate to ovate, ca 2.5 mm long, glabrous. Petals obovate,
slightly oblique, rounded at apex, 4 - 5 mm long. Stamens 2.5 - 3 mm long; anthers ca
0.5 mm long. Ovary flask-shaped, 10-ovuled; style ca (.75 - 1 mm long; stigma depressed.
Fruits ovoid, 3.5 - 6 x 3 mm, glabrous; valves obscurely veined, subundulate on margins.
Seeds 4 - 5 in each locule, ca 1 mm long.

Fi. May - Oct; Fr. July- Oct.
Distrib. India: Jammu & Kashmir.
Pakistan and Afghanistan,

33, Draba winterbottomii (Hook. [, & Thomson) Pohle in Fedde, Repert. Spee.
Now, Beih. 32: 138, 1925, D. tibetica Hook. [. & Thomson var. winterbotfomii Hook. [,
& Thomson in J. Linn. Soc, Bot. 5: 152, 1861. D. incompacta auct. non Sicven 1812;
Hook. I. & T. Anderson in Fl. Brit. India 1: 142. 1872

Herhs, perennial, caespitose; rootstock much-branched, covered below with per-
sistent dried lcaves and leal-bases; stem branches decumbent below, suberect above,
aphyllous or 1-leaved, 2 - 6 em high. Basal leaves numerous, subrosulate, oblong,
spathulate or narrowly obovate, almost sessile, cuneate at base, entire, obtuse al apex,
3-5x1 -2 mm, Noccose; cauling leaves when present oblong, Flowers white, 6 - 10in
lax racemes; pedicels 2 - 8 mm long in fruit. Sepals oblong-clliptic, ca 2.5 mm long.
Pelals obovate-cuncate, subemarginale at apex, ca4x2 mm. Stamens up to 2.5 mm long.
Fruits oblong-ellipsoid or lanceolate, slightly contorted, olten recurved, Mlattened, acute
at apex, 5 - 7x 1.5 - 2 mm, glabrous or sparscly hairy ncar margins; style 1 - 1.5 mm long;
stigma depressed. Sceds 5 - 8 in cach locule, ca 1 mm long,
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FL June - Aug.; Fr. July - Aug.
Distrib. India: Jammu & Kashmir.
China.
26. Erophila DC,, nom, cons.

Herbs, annual, small, delicate, looscly tufted; stems scapose, slender, aphyllous;
scapes arising from basal rosette. Basal leaves rosulate, simple, oblong-ovate or elliptic,
broadly petioled, entire, simple or furcate hairy. Flowers whilc, rarcly pinkish, in loose

racemes. Secpals erect, obovate to ovate. Petals obovate or elliptic, emargi-
nate or deeply bifid. Stamens 6; filaments slender, free, Ovary 10 - 60-ovuled, narrowly
or broadly ellipsoid, sessile, glabrous. Fruit a silicula, oblong-ellipsoid, obovoid or
linear, flattened, dorsally compressed, rounded at apex; valves flat or slightly convex,
1-veined; pedicels filiform; style short or obscure; stigma flat; septum membranous.
Seeds numerous, small, ovoid, biseriale in each locule; funicles Hiliform.

Chiefly in Mediterrancan region and in various parts of Europe, W. Asia, N, Alrica
and Temperate N.E. America; 10 species, 1in India.

Erophila verna (L.) Besser, Enum. PL Volhyn. 22, 1822, Draba vema L., Sp. PL.

642, 1753. Erophila vulganis DC., Syst. Nat. 2: 356, 1821; Hook. . & T. Anderson in Fl.
Brit. India 1: 145, 1872,

Herbs, annual; stems solitary or branched, erect or spreading, aphyllous, rarely
1-leaved, 3 - 10 (-20) cm high in [ruit, hairy at base with simple or forked hairs and
glabrous above, Leaves basal, in rosette, spathulate or broadly lanceolate or elliptic,
attenuate at base, entire or remotely few dentate along margins, slightly acute at apex,
hairy with simple and forked hairs. Flowers white, rarely pinkish, 10 - 20 in dense
corymbose racemes; pedicels filiform, erect, glabrous, up to 10 mm long in fruit. Sepals
L5 -2 mm long, glabrous or pilose, white-margined. Petals deeply bifid at apex, 2.5-3.5
mm long. Stamens up 1o 2mm long. Fruils erect-spreading, oblong-ellipsoid 1o almost
orbicular, with short style at apex, variable, 5- 8 (-10) x (1.5-) 2- 3 (-4) mm. Seeds 10-
20 in cach locule, ca 0.5 mm long,

Fl, & Fr. Mar. - June.
Distrib. India: Jammu & Kashmir.
Pakistan, Afghanistan, Iran, C. & W. Asia, Europe, N. Africa and N.E. America.

- :"h:des. A very polymorphic species showing extreme phenotypic plasticity, Several
varieties have been described from Europe, Central and W, Asia.
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Tribe5. EUCLIDIEAE DC.
{G. H. Bhaumik)

Herbs, annual, usually pubescent with simple, branched or stellate-appressed hairs
or sometimes sparsely papillose or glabrous. Sepals oblong or narrowly oblong, erect,
not saccate at base, Petals spathulate or oblong, not clawed, yellow or white, Stamens
6, tetradynamous; flaments lincar, free or the inner four connate in pairs at base,
appendages absent. Ovary scssile, often subglobose; stigma capitate or slightly bilobed.
Fruit an indehiscent, unilocular te trilocular, short-hemispherical silicula; valves hard,
often variously appendaged; radicle incumbent or accumbent.

4 penera and 5 species in India.
27. Euclidium R. Br,, nom. cons.

Herbs, annual, erect or suberect, dichotomously branched, pubescent throughout
with branched and unbranched hairs. Leaves simple, lanceolate Lo linear, more or less
stalked, sinuate-dentate to almost entire. Inflorescence spicate, often anising opposite
to leaves, lax and clongated in fruit; pedicels very short, erect, appressed in fruit. Sepals
erecto-patent, not saccate, pubescent. Petals narrowly linear-oblong or spathulate, nol
clawed, slightly emarginate at apex, white. Fruit an indehiscent silicula, ovoid, 2-sceded,
longitudinally 4-veined, clearly septate, beaked. Seeds one in cach locule; cotyledons
accumbent or obliquely incumbent in juvenile state,

Europe, C. & 5.W. Asia; 2 specics, both in India.
KEY TO THE SPECIES

la. Cauline leaves petioled; (ruits hainy; style subulate, obliguely bent, persistent 1. E syriscum
b. Cauling leaves scssile; (ruits glabrous; style cylindrical, straight, deciduous 1. E. tenuissimum

1. Euclidium syriacum (L.) R. Br. in Aiton, Horl. Kew,, ed. 2, 4: 74, 1512; Hook.
I. & T. Anderson in FL, Brit, India 1: 165. 1872. Anastatica syriaca L., Sp. PL ed. 2, 895.
1763,

Herbs, annual, diffuse, 10 - 20 cm high; stems spreading from base, cineraceous
green, denscly grey-pubescent, covered with simple; short and rigid stalked hairs.
Radical leaves pinnatifid; cauline leaves oblong or oblong-lanceolate, gradually tapering
towards basc into petiole, sinuate-dentate or irregularly toothed along margins, sub-
acute at apex, hairy along margins and on both surfaces. Racemes lax, up to 10 cm long
in fruit; pedicels ca 1 mm long, thickened and appressed to stem. Scpals ovaic-oblong,
spreading, obtusc at apex, ca 1 mm long, pubescent. Petals spathulate, emarginate at
apex, a little longer than sepals. Fruits obliquely ellipsoid or ovoid, tetragonous,
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torulose, rugose, 3 - 4 x 2 - 2.5 mm, densely covered with short hairs; style persistent,
conical-subulate, 1.5 - 2 mm long, usually bent or recurved. Seeds ovoid, compressed,
brown, 2 x 1.25 mm.

Fl. & Fr. May - June.
Distrib. India: Jammu & Kashmir and Himachal Pradesh.
C. & S.W. Asia and Europe.

2. Euclidium tenuissimum (Pallas) O. Fedisch. in Bull. Herb. Boiss. 2(4): 915.
1904; Nair in J. Bombay Nat. Hist. Soc. 64: 133. 1967 & Fl. Bashahr Himal. 28. 1977.
Vella tenuissima Pallas, Reise 5: 5061793, Bunias tatarica Willd,, Sp. PL 3: 43. 1800.
Euclidium tataricum (Willd,) DC,, Syst. Nat, 2: 422, 1821,

Herbs, annual, ercct, branched, 10 - 40 ¢m high. Radical leaves more or less
sinuate-dentate to lyrate-pinnatipartite, with small lanceolate lateral lobes and larger
oblong-lanceolate apical lobe, 3 - 10 x 0.5 - 2 cm; cauline leaves linear-oblong to
linear-lanceolate, entire or rarely irregularly toothed, 1-6 x0.5 - 1 cm, simple hairy on
mid-veins below, upper surface usually glabrous, rarely hairy on both surfaces. Inflo-
rescence spicate, up to 25 em long in fruit; pedicels ca 1 mm long in fruit, ascending or
subappressed. Sepals ovate-lanceolate, cuneate, 1.75 - 2 mm long, glabrous. Petals
2.5 - 4 x 1 mm, pinkish white. Fruits broadly ovate with 6 prominent longitudinal ribs,
175 - 2.25 x 2 mm, glabrous, bilocular; style ca 2 mm long. Secds orbicular, brown, ca
1.25 mm in diameter.

Fl. & Fr. Apr. - May.
Distrib. India: Himachal Pradesh.
C. & 5.W. Asia and Europe.
28, Myagrum L.
Monotypic; description and distribution as for the species below.

- Myagrum perfoliatum L., Sp. Pl, 640, 1753; Naithani ct al. in Indian For. 104: 171,
.1, 1978,

: Herbs, erect, annual, 20 - 100 cm high; stems branched from base and above the
middle, glabrous, glaucous. Leaves 2 - 4 cm long, entire; basal leaves oblong-oblanceo-
obtuse, sinuate-dentate to pinnatifid, petiolate; cauline leaves oblong to lanceolate,
sessile and sagittate to cordate-amplexicaul at base, entire to denticulate along margins,
ACule at apex. Racemes ebracteate, erect. Flowers ca 6 mm long, yellow; fruiting pedicels
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clavately thickened, tightly appressed to stem, 4 - 5.5 mm long, very sturdy, hollow,
Sepals ovate, erect or suberect, slightly saccate at base, ca 2 mm long. Pelals oblong,
nol clawed, truncate or rounded at apex, 3 - 4.5 x 1.5 mm, yellow or cream-coloured,
Stamens 6, the longer ones sometimes connale at base in pairs. Fruit an indehiscent
silicula, clavate, compressed, more or less tuberculate-rugose, 3-loculed, 5 - 8 x 5 mm;
upper 2 locules sterile, the lower one fertile with one or rarely two sceds; beak small,
conical. Seed solitary, oblong or obovoid, pendulous, ca 3 mm long; cotyledons slightly
incumbent.

Fi. & Fr, April - June,
Distrib. India: Uttar Pradesh.
C. & 5. Europe and C. & 5.W, Asia,
29, Meslia Desv., nom. cons.

Herbs, annual, ercct, branched with simple and branched hairs. Basal leaves
petiolate; cauline leaves sessile, oblong-lanceolate, auricled, amplexicaul, entire to
toothed, pubescent. Racemes corymbose, ebracteate, dense in flower, elongated in
fruit; llowers small, yellow; pedicels filiform, spreading or ascending, elongated in fruit.
Sepals erect, not saccate. Petals entire, spathulate, about twice as long as sepals, yellow.
Stamens edentate. Fruit an indehiscent latiseptate silicula, subglobose, dorsally com-
pressed, bilocular, 1-loculed, 1-sceded, wrinkled; style distinet, jointed; stigma minute,
slightly 2-lobed; seed 1, pendulous, ovoid, suborbicular, brown; cotyledons incumbent.

Europe and Asia; 2 species, 1 in India.

Neslia apiculata Fischer, C. Meyer & Ave-Lall in Ind. Sem. Hort. Petrop. 8: 68,
1842. N. paniculata (L.) Desv. subsp. thracica (Velent.) Bornm. in Ostier Bot. Zeitschr.
44: 125. 1894. N. thracia Velent. in Osterr. Bot. Zeitschr. 41: 122. 1891. N. paniculata
auct. non. Desv. 1814; Hook. f. & T. Andecrson in Fl. Brit. India 1: 164. 1872, Fig. 28.

Herbs, annual, erect, 20 - 80 cm high; stems branched, ascending, pubescent.
Radical leaves subsessile or petiolate, oblong or oblong-lanceolate, entire or dentate,
sagittate al base, acute al apex, 3 - 10 x 1 - 2 ¢m; cauline leaves sessile, linear to
linear-oblong, sagittale-auricled at base, 1 - 8 x 03 - 1.5 cm. Racemes corymbose
paniculate, 30 - 50-flowered, up to 30 cm long in fruit; pedicels up to 1 cm long in fruit,
spreading. Sepals crect-spreading ca 2 mm long, yellowish with membranous margins.
Petals linear-oblong, truncate, tapering at base, 2 - 3x 1 mm. Fruits lentiform-subspheri-
cal, glabrous, alveolate and finely granular, ca 2 - 5 mm in diam; valves with a distinct
midnerve, reticulately veined; style ca 1 mm long. Secds brown, ca 1.5 mm in diam.

FL & Fr. March - Apr.
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b. fruit.

Fig. 28. Neslia apiculata Fischer, C. Meyer & Ave-Lall,
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Distrib. India: Jammu & Kashmir,
C. & S.W. Asia, 8. Europe and N.W. Africa.

30. Tauscheria Fischer ex DC.
Monotypic; description and distfibution as for the species below,

Tauscheria lasiocarpa Fischer ex DC, Syst. Nat. 2: 563, 1821; Hook. [ & T,
Anderson in FL Brit. India 1: 164. 1872 Fig. 29,

Herbs, annual, 15 - 30 cm high, erect, branched, glabrous, glaucous. Leaves simple,
entirc. Radical lcaves cuncate, mostly drying up carly, Cauline leaves sessile, amplex-
icaul, ovate-lanceolate, cordate-auricled at base, acute or obtuse at apex, entire, 2- 6.5
x0.75- 1 cm, glabrous. Racemes lax, in loose panicles, elongated in fruits; pedicels erect,
aficrwards spreading, up to 3.5 mm long and recurved in fruit. Sepals oblong-lanceolate,
more or less concave, acute or obtuse at apex, 1.25 x 0.5 - 0.75 mm, ercct. Petals
spathulate, obtuse or subretuse, sinuate along margins, 1.5 - 2 x 0.5 mm, yellow. Fruit
an indehiscent silicula, boat-shaped, concave and deeply grooved with incurved marging
above, convex below, winged, 1-loculed, 5 - 6 x 2.75 - 3 mm (including 2 - 3 mm long
beak), thickly glandular hairy; beak curving upwards. Sceds 2, pendulous from top of
locule, ca 2.25 x 1 mm, blackish brown; cotyledons incumbent.

Fi. & Fr. July - Aug.

Distrib. India: Jammu & Kashmir and Himachal Pradesh,

C. & S.W. Asia,

Tribc6. HESPERIDE A E Prantl
(P. K. Hajra, H. J. Chowdhery & G. H. Bhaumik)

Herbs, usually with simple or 2 - 3-forked appressed hairs, sometimes glabrous.
Racemes few to many-flowered, sometimes scape 1-flowered. Sepals usually erect, inner
often saccate or subsaccate at base. Petals usually twice as long as sepals. Stamens free
or inner four connate in pairs; anthers usuvally dithecous. Ovary sessile or shortly
stipitate; stigma bilobed. Fruils long or rarely short, dehiscent or indehiscent.

6 genera and 18 species in India.

31. Atelanthera Hook. [. & Thomson

‘Monotypic; description and distribution as for the species below,
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: a plant; b. lower; c fruit.

Fig. 29. Tauscheria lasiocarpa Fischer ex DC.



o - 1
178 FLORA OF INDIA [VOL. 2

Atelanthera perpusilla Hook. [ & Thomson in J. Linn, Soc., Bot. 5: 138, 1861;
Hook. f. & T. Anderson in FL. Brit. India 1: 133. 1872, A. pentandra Jalri in Notes R,
Bot. Gard. Edinb. 22; 101. 1956.

Herbs, annual, 3 - 8 em high, with appressed bipartite rough hairs; stems erect,
simple, filiform. Leaves few, sessile, distant, linear-oblong, entire, 10-15x 1 - 3 mm,
Racemes 2 - 6- flowered. Flowers white, subsessile, ca 2.5 mm across; pedicels incon-
spicuous, ca 1 mm long in fruit. Sepals ca 2 mm long, erect. Petals narrowly spathulate
or oblong, ca 3 mm long, Stamens 6, dimorphic, ca 2 mm long; anthers with short claw
at tip. Lateral nectar glands in pairs, oblong-tercte. Ovary lincar-oblong to somewhat
cylindrical, 14 - 24-ovuled; style short, stigma 2-lobed. Fruits linear, compressed,
bilocular, dehiscent, straight or twisted, appressed hairy, ca 2 em long, ca 1 mm broad,
Seeds 6 - 12 in cach locule, 1-seriate, oblong.

Fl & Fr. Apr. - June.

Disirib. India; Jammu & Kashmir,

Pakistan, Afghanistan and China,

32, Cheiranthus L.

Herbs, perennial; stiems leafy, appressed hairy; hairs branched, medifixed, Leaves
clliptic to lincar-oblanceolate; basal rosulate, cauline crowded. Racemes 10 - 30-
Mowered. Flowers bright orange-yellow. Sepals erect, inner saccate at base. Petals
long-clawed, yellow; median nectarics absent. Fruit a siliqua, compressed, terete, erect,
appressed hairy; valves with a distinct midvein. Seeds 1 - 2-seriate; radicle accumbent,

Eurasia; about 10 species, 1 cultivated in India.

Cheiranthus cheiri L., Sp. PL 661, 1753; Hook. [. & T. Anderson in Fl. Brit. India
1: 132. 1872

Stems up to 80 cm high, woody at base. Basal leaves oblong-lanceolate, 5 - 10 cm
long, entire or minutely denticulate, shortly petioled; cauline smaller, subsessile.
Flowers ca 2 cm across; pedicels 5 - 15 mm long in fruit. Sepals ca 1 cm long. Petals ca
2 ¢m long. Fruits 4 - 7 cm long, 3 - 5 mm broad. Sceds suborbicular, ca 3 mm in diam.

Cultivated in India; native of Europe, called Wall Flower.
33, Erysimum L.

Herbs, often pubescent with 2 - 3-branched medifixed appressed hairs; stems leafy,
branched mostly from base. Leaves simple, lincar, elliptic or oblong, attenuale at base,
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entire or sinuate-toothed. Flowers in corymbose racemes, usually ebracteate, or brac-
tcate only at base, orange, yellow or rarely purple. Sepals erect, inner ones pouched or
saccale at base. Petals clawed. Stamens 6; Hlaments simple; anthers lingar-oblong,
Ovary pubescent, many-ovuled; stigma 2-lobed, capitate. Fruit a siliqua, lincar, elong-
ate-narrow, compressed, tetragonal or terete; valves 1-nerved, rounded or keeled. Sceds
many, 1-seriate.

Chiefly Eurasian; about 100 species, 11 in India.

KEY TO THE SPECIES

ta. Plants usually dwarf, 3 - 12 cm high, branches crowded 2
b, Plants usually 15 - 75 cm high; hranches not crowded a
2a. Planisca 3 cm high; pods 1.5 - 2 cm long; seeds with slender funicle 5. E lunlculosum
. Planis 7 - 12 cm high; pods 3.5 - 5 om long: seeds with short funicle 4. E deflexum
3a. Plants diffusedly branched; mature pods horizontal 10, E repandum
t. Planis not diffusedly branched; mature pods wsually erect and stout 4
da. Pods usually 10 - 11 cm long 7. E longisiliguum
b. Pods usually 3-8 cm long 5
Sa. Flowers ca fi mm across 11, E thomsonii
b. Flowers usually § - 15 mm across fi
a. Pedicels up to 5 mm fong 1. E aitchisonii
b. Pedicels more than 3 mm long 7
Ta. Leaves usually finear, 2 - 3 mm hroad 1 E ullaicum
b, Leaves usually oblong-elliptic or lanceolate, 5 - 10 mm broad 8
Ba. Mature pods usually 1.5 mm broad 9
b. Mature pods usually 2.5 - 3 mm broad 10
%a, Sepalsea S mm long & E hiersclifollum
b. Sepals ca 8 mm long 8. E melicentae

10a. Flowers ca & mm across

Flowers ca 12 mm

% E pachycarpum
3. E cachemiricum

L. Erysimum aitchisonii 0. Schulz in Notizbl. Bot. Gart, Berlin 9: 1080, 1927; Jalri
in FI. W, Pakistan 55 239. 1973,

Herbs, erect, much-branched, up to 60 cm high. Basal leaves entire or shortly
'“M_itulu at apex, petioled, 5 - 8x0.5- 1 cm. Racemes 25 - 45-flowered, up to 25
em long in fruit. Flowers ca 1 em across, yellow; pedicels 2 - 3 mm long in fruit, Sepals
te, ca 5 mm long. Petals ca 1.5 cm long. Pods linear to subcylindrical, 2 - 4 cm

valves with distinct midrib. Seeds brown.

FL & Fr. June - July,

Distrib. India: Jammu & Kashmir.
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Afghanistan.

2, Erysimum altaicum C, Meyer in Ledeb,, Fl, Al 3: 153, 1831; Hook., [ & T,
Anderson in FL. Brit. India 1: 154. 1872, Fig. 30,

Herbs, perennial, ereet, up to 25 cm high. Radical leaves lincar-oblong, entire or
sinuate-toothed, sometimes runcinate, petioled, 3- 5x0.2 - 0.3 cm; cauline leaves smaller,
linear, sessile. Racemes 15 - 45-flowered. Flowers 0.8 - 1.2 cm across; pedicels 0.5- 1
cm long in fruit. Sepals ca 8mm long. Petals ca 1 cmlong. Stamens ca 8 mm long. Fruits
lincar-oblong, terete, ca 5 cm long; valves with prominent midrib. Seeds minute,
oblong-ellipsoid.

Fl. & Fr. June - July.
Distrib. India: Jammu & Kashmir.
Pakistan, Afghanistan and Cenlral Asia.

3, Erysimum cachemiricum O, Schulz in Notizbl, Bot, Gart, Berlin 9; 1080, 1927;
Jalri in Fl. W. Pakistan 55: 237, 1973.

Herbs, crect, robust, up to 50 cm high, Leaves both basal-rosulate and cauling,
oblong-clliptic to lanceolate, sparsely dentate, acute at apex, petioled, 5 - 10 x 0.5 cm.
Racemes 20 - 35-flowered, 15 - 20 em long in fruit, Flowers ca 1.2 cm across; pedicels
ca 8 mm long in fruil, spreading. Sepals ca 5 mm long. Petals ca 1 em long. Fruits3- 5§
cm long; style thickened with capitate subbilobed stigma, Seeds oblong.

Fl. & Fr. May - July.
Distrib. India: Kashmir,
Endemic.

4. Erysimum deflexum Hook. [ & Thomson in J, Linn, Soc., Bot. 5: 165. 1861;
Hook. [. & T. Anderson in FL. Brit. India 1: 153. 1872,

Herbs, 8 - 12 cm high, ascending or decumbent or deflexed in [ruit; rootstock thick,
woody, much branched. Leaves linear-spathulate, minutely toothed, 0.8 -3 em long,
1.5 -3 mm wide, appressed-pubescent with 2-branched hairs. Flowers 0.8 - 1 cm across,
arange-yellow; pedicels ca 8 mm long, equalling sepals. Fruits linear, erect, tetragonal,
1.5- 5 cm long, acute at apex. Sceds with very short funicles, ellipsoid, ca 1.5 mm long,
ca 0.7 mm wide; funicles ca 1 mm long,

Fi. & Fr. July - Aug,
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Fig. 30. Erysimim altaicum C. Meyer : a. habit; b, lower; «. fruit,
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Distrib. India: E. Himalayas, 3950 - 5250 m, Sikkim,
Bhutan.

5. Erysimum funiculosum Hook. {. & Thomson in J. Linn, Soc., Bot. 5: 165. 1861:
Hook. f. & T. Anderson in Fl, Brit, India 1: 153, 1872,

Rootstock much divided; branches erect, ca 3 em high. Leaves lincar-lanceolate,
oblanceolate, 1 - 2 cm long, 2 - 3 mm wide, entire, bearing 2-branched hairs. Flowers ca
1 em across; pedicels ca 8 mm long in fruit. Fruits fascicled, erect, linear-lanceolate,
compressed, 1.5 - 2 em long, 2 - 2.5 mm wide; valves membranous, obscurely keeled;
style short, conical. Seeds ellipsoid, ca 2 x (.7 mm, with slender, capillary funicle.

Fl. & Fr. Aug.
Distrib. India: Sikkim (4265 - 4570 m).
Endemic,

6. Erysimum hieraciifolium L., Cent. PL 1: 18, 1755; Hook. . & T. Anderson in F1,
Brit. India 1: 153. 1872. E. strictum Gaertner £ in Mey, & Schreb,, PL Wett, 2: 451, 1800,
E. bhutanicum W. Smith in Notes R. Bot. Gard. Edinb. 10: 31. 1917, Fig. 31.

Herbs, erect, stout or slender, up to 75 em high, simple or branched; hairs usually
2-forked, appressed. Leaves clliptic-oblong to oblanceolate, attenuate at base bearing
3 - 5 small teeth on either side, acute at apex, 3 - 10 x 0.5 - 1.5 cm, sparsely pubescent,
mostly with 2-branched hairs; upper ones sessile or subsessile, basal petioled. Racemes
10 - 50-flowered, up to 40 cm long in fruit. Flowers 0.8 - 1 cm across, yellow; pedicels
up to 1 em long, upcurved, stout. Sepals narrowly oblong or ovate, ca 5 - 8 mm long.
Petals orange, ca 1 cm long, 5 - 9 mm long, clawed; limb oblong, obovate, rounded or
emarginate. Stamens ca 6 mm long, Fruils slender, erect, narrow, tetragonal, scaberu-
lous, 3 - 8 em long; style short, stout or slender. Seeds 1.7 - 2 mm across.

FL. & Fr. May - Aug,

Distrib.  India: River banks and hillsides. Jammu & Kashmir and Himachal
Pradesh.

Mepal, Bhutan, Pakistan, China, 5.E. Tibet, Temperate Asia and Northern Europe,

7. Erysimum longisiliguum Hook. [, & Thomson in J. Linn, Soc., Bot. 5: 166, 1861,
Hook. [. & T. Anderson in FL. Brit. India 1: 154. 1872,

Herbs, robust, erect, up to 80 cm high, glabrous: stems acutely angled. Leaves
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lanceolate or oblanceolate, obscurcly toothed, Flowers ca 1 cm across; pedicels0.5- 1.5
cm longin fruit. Style 2 - 3 mm long, stout. Fruits spreading, linear, 8 - 12x 0.3 em; valves
with prominent kecl.

Fl. & Fr. May - June,

Distrib. India: In Eastern Himalayas, 3050 - 3950 m. Sikkim,

Bhutan.

8. Erysimum melicentae Dunn in Bull, Misc, Inf. Kew 1920: 366, 1920, E. odoraim
auct. non Ehrh. 1792; Hook. . & T. Anderson in FL Brit. India 1: 154. 1872, E. parkeri
0. Schulz in Notizbl, Bol. Garl. Berlin 9:; 1083, 1927,

Herbs, up 1o 75 cm high. Leaves oblong to lanceolate or lincar-lanceolate, sinvate-
toothed or entire, scaberulous, petioled, 3 - 10x 0.5 - 1 cm. Racemes 20 - 40-flowered.
Flowers 0.8 - 1.5 cm across; pedicels ca 1 cm long in fruit. Sepals ca 8 mm long. Petals
1-1.5cmlong. Stamcns ca 1 cm long. Fruils lincar-terete, 3 - 7 em long, densely hairy;
valves with prominent midrib. Sceds oblong-terete.

Fi. & Fr. May - Sept.

Distrib. India: Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh.

Pakistan, Nepal and China (Tibet).

9. Erysimum pachycarpum Hook. f. & Thomson in J. Linn, Soc., Bot, 5: 167, 1861;
Hook. f. & T. Anderson in FL, Brit. India 1: 153, 1872,

Herbs, robust, branched, up to 60 cm high with scattered hairs. Leaves lanceolate
or oblanceolate, sinvate-toothed, 8 - 9% 1 em. Flowers orange-yellow, ca 8 mm across,
pedicels 3 - 6 mm long, minutely hairy. Petals obovate-spathulate. Style ca 2 mm thick;
stigma large, capitate. Fruits 5 - 6.5 x (0.3 em; valves obtuscly keeled. Sceds minute.

Fl. & Fr. Jung - Aug,

Digtrib. India: Sikkim (3000 - 4000m).

Nepal and Bhutan,

10. Erysimum repandum L., Demonstr. P 17. 1753; Hook. [. & T. Anderson in
FL. Brit. India 1: 153. 1872,

Herbs, annual, erect, diffusely branched, up to 40 cm high, hoary with close
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ssed hairs: hairs mostly medifixed, 2-partite or rarely trifid. Leaves lanceolate,
oblanceolate or elliptic-oblong, sinuale-dentate to almost entire along margins, 1-6.5x
0.2 - 1 cm, lower ones petioled, upper scssile. Racemes densely 15 - 25-flowered,
ing to 25 cm in fruit. Flowers ca 6 mm across, yellow; pedicels up to 5 mm long
in fruit. Scpals 3 - 6 mm long, not or slightly saccate al base. Petals ca 6 mm long,
at on back. Stamens ca 5 mm long. Fruits rigid or Mexuous, torulose, obtusely
4-angled, glabrous, 2 - 8 cm long, 1 - 1.5 mm thick; style 2 - 5 mm long. Seeds
oblong-ellipsoid, ca 1.5 mm across.

Fl. & Fr. Apr. - June.
Distrib. India; Jammu & Kashmir.
Europe, N. Africa and S.W. Asia.

11. Erysimum thomsonii Hook. f. in J. Linn. Soc., Bot. 5: 165. 1861; Hook. . & T.
Anderson in FL. Brit. India 1: 154, 1872,

Herbs, up to 35 cm high,stout, ercet, with 3-furcate hairs, Leaves rosulate, lincar-
lanceolate, obscurely toothed, acute at apex, 2.5 - 3.5 x0.4 - 0.2 em. Flowers ca 6 mm
across; pedicels B - 12 mm long, stout. Sepals ca 5 mm long. Petals ca 1 em long, ca 3
mm broad. Fruits 7.5 - 8 cm long, ca 2 mm broad; valves acutely keeled; style long, Seeds
many, ca 3 mm long.

Fi. & Fr. Junc - July.
Distrib. India: Jammu & Kashmir and Himachal Pradesh.
Afghanistan and China (Tibet).

34, Goldbachia DC., nom, cons,

Herbs, annual or biennial, glabrous. Leaves oblong-elliptic or oblanceolate, sinu-
ate-dentate to subentire; basal leaves petioled; upper sessile, Racemes few to many
flowered, lax in fruit. Sepals erect, nol saccate. Petals white or pink, not clawed.
Stamens 6. Ovary clliptic-ovate, 2 - 4-ovuled; style short, thick; stigma capitate or shortly
z'll{bﬂd- Fruits erect or erecto-patent at the end of pendent pedicel, indehiscent,
conaceous, tetragonous, shightly constricted between seeds, curved, tapering above into
a broad flattened beak; segments (1-) 2 - 3, superimposed in one row, each 1-seeded.
Seeds oblong, pendulous; catyledons incumbent.

Europe, Central and §.W. Asia; about 16 species, 1 in India.

Goldbachia laevigata (M. Bich.) DC., Syst. Nat. 2: 577. 1821; Hook. . & T.
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Anderson in FL Brit. India 1: 166. 1872, Raphanus laevigatus M. Bich,, FL. Taur.-Cauc,
2: 129, 1808. Goldbachia hispida Blatter & Hallberg in J. Indian Bot. Soc. 1: 156. 1919,

Herbs, up to 40 cm high. Radical leaves rosulate, oblong or obovate to oblanceolate
or spathulate, obtuse at apex, sinuate-dentate, rarely entire, 2.5 - 18 x0.5 - 3.5 cm; cauline
leaves gradually smaller, lanceolate to lincar-oblong, auricled at base, dentate to entire
at margins. Racemes in axils of lcaves, elongating up to 25 cm long in fruil. Flowers
faintly purple; pedicels of Mowers erect, 7 - 12 mm long and recurved in fruit.  Sepals
erect, lanceolate, 1.5 -2 x 0.4 - 0.75 mm. Petals oblanceolate, obtuse at apex, 3 - 4 mm
long. Fruit a silicula, cylindrical, 4-angled, attenuate at base and apex, smooth or
wrinkled, reticulately veined, 10 - 12 x 2 - 4 mm; beak conical, compressed. Seeds 2 or
rarely 1 or 3, 2.5 -3 x 1 mm, black.

Fi. & Fr. May - June.

Distrib. India: Jammu & Kashmir and Punjab.

Most of Asia, rare in Europe.

35. Malcolmia R. Br., nom. cons.

Herbs, usually annual, or rarcly perennial, branched, pubescent; hairs branched,
rarely unbranched. Leaves entire or pinnatifid. Racemes lax, ebracteate. Flowers white
or purple. Sepals equal, erect; the inner usually saccate at base. Petals linear or narrowly
oblanceolate, long-clawed, white or pink to violet. Stamens usually 6; longer stamens
connate in pairs; ilaments free or united below in pairs. Ovary oblong, many-ovuled.
Fruit a siliqua, cylindric; valves 3-nerved, somewhat rigid; style absent; stigma deeply 2
fid. Seeds 1- 2-seriale, ovoid or oblong, rarely globular.

Asian and Mediterrancan regions; about 30 species, 3 in India.

KEY TO THE SPECIES

1a. Flants short, [ew-flowered, siliqua almost plabrous L M. intermedin
b. Plants tall, many-fNiowered; siliqua with strigose or forked hairs 1
20, Petals white; siliqua with strigose hairs. 2 - 3cm long A M. sirignsa
b. Petals violet; siligua with short forked hairs, 3.5 - § cm long 1. M. africana

1. Malcolmia africana (L.) R. Br. in Aiton, Hort. Kew. ed. 2, 4: 121. 1812; Hook.
f. & T. Anderson in FL Brit. India 1: 146. 1872. Hespesis africana L., Sp. PL. 663, 1753,

Herbs, 15 - 45 em high, stout with stiff forked hairs; branches many, long, but shorter
than main stem, spreading. Leaves oblanceolate, oblong or subelliptic, entire or sinu-
ate-dentate, sessile or petioled, 25-15x05-2cm. Racemes 10 - 20-flowered, lax,
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10 - 15 c¢m long in fruit; pedicels 1 - 2 mm long in fruit. Flowers subscssile, ca 6 mm
across, pink to purple. Sepals ca 5 mm long not saccate. Fetals ca 1 cm long, violet.
gramens ca 5 mm long. Fruits linear, more or less 4-angled, 3.5 - 8 cm long, 1- 2 mm
wide, patent, rigid, with short forked hairs. Seceds many, oblong,

FlL & Fr. Jan. - Junc.

Distrib. India: Weed of cultivated fields. Jammu & Kashmir, Punjab and Rajas-
than.

S.W. Asia, S. Europe and N. Alrica.

2. Malcolmia intermedia C. A, Mey., Verz. PIl. Cauc. 186. 1831. M. taravacifolia
Balbis ex Vass. in Kom., Fl. URS.S. ed. 2, 8; 283, 1939; Nagshi & Javeid in J. Bombay
Mat. Hist. Soc. 74: 394, 1977,

Herbs, annual, dwarf, spreading or subtercte, 5 - 10 em high, glabrous or sparsely
hairy with branched hairs. Leaves variable oblong or oblanceolate, sinuate-dentate to
almost entire; basal leaves stalked, rosulate, 2 - 6 x (L5 - 1.5 mm broad. Racemces 5 -
8-flowered, lax in fruit; pedicels ca 1 mm long in fruit. Flowers ca 5 mm across, usually
whitish. Sepals 2.5 - 3 mm long, saccate at base. Petals 4 - 5§ mm long, pinkish. Stamens
ca 3 mm long. Fruits linear-oblong, quadrangular, 3.5 - 6 ¢cm long, 1 mm wide. Sceds
oblong, brown, up to 35 in cach locule.

Fl. & Fr. Feb, - May.
Distrib. India: Jammu & Kashmir.
Trans-Caspian region, Irag, Iran, Alghanistan and Pakistan.

3. Malcolmia strigosa Boiss. in Ann. Sci. Nat. ser. 2, 17: 70. 1842: Hook. f. & T.
Anderson in Fl. Brit. India 1: 146, 1872,

Herbs, annual, suberect or spreading, 10 - 20 cm high, branched from base. Leaves
oblanceolate, oblong or subelliptic, subentire Lo sinuate toothed, shortly petioled, 1 - 3
%0.5-1.2cm, Flowers ca 4 mm across, numerous in racemes; pedicels ca 1 mm long in
fruit. Sepals ca3 mm long. Petals ca 6 mm long, whitish. Stamens ca 3 mm long. Fruits
subquadratc or terete, tapering towards the apex, often slightly curved, spreading
straight, ca 30 mm long, 2 mm wide. Seeds ca 1 mm long, pale brown.

Fi. & Fr. April - June.

Distrib. India: Jammu & Kashmir.
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Alghanistan, Iran and Pakistan,

Notes. Aswal ct al, (in Indian J. For. 11(2); 172, 1988) reports this from Ladakh in
Kashmir.

6. Pyenoplinthus O, Schulz
Monolypic; description and distribution as for the specics below,

Pyconoplinthus uniflorus (Hook. £. & Thomson) O. Schulz in Engler, Pllanzenr, 86:
199, 1924, Braya uniflora Hook. [. & Thomson in J, Linn, Soc., Bot. 5: 168, 1861; Hook.
f. & T. Andecrson in Fl. Brit. India 1: 155. 1872

Herbs, densely tulted, glabrous; rootstock stout, branched, ca 6 mm thick. Leaves
mostly radical, sessile, lincar to lincar-spathulate, entirg, 1 - 2.5 x0.2 cm, fleshy. Scapes
many, filiform, ca 2.5 cm long, each 1-Nowered. Flowers white, ca 7 mm across, Sepals
subcrect, ca 3 mm long; inner ones saccate at base. Petals obovate, short-clawed, ca 5
mm long. Stamens 6, ca 4 mm long. Ovary scssile, oblong.  Fruits oblong, 8 - 12 mm
long, glabrous, bilocular, dehiscent; septum 2-nerved; style short. Seeds 5- 6 in each
locule, 1-seriate, brownish, linely reticulated,

Fl. & Fr. June - July.
Distrib. India: Jammu & Kashmir,
Pakistan and China (Tibet).
Tribe 7. LEPIDIEAE DC,
{G. H. Bhaumik)

Herbs, sometimes subshrubs or shrubs, usually pubescent with simple or rarcly
branched hairs, or rarely glabrous. Sepals erect or spreading, equal or unequal at base;
lateral ones more or less saccale and sometimes broader al base. Petals equal or
unequal, often slightly differentiated into blade and claw. Stamens 6, tetradynamous or
reduced to4 or 2, or veryrarely 8- 24; appendages on filamenis present or absent. Stigma
capitate, often shortly bilobed. Siliculac usually with a narrowly elliptic septum, laterally
compressed, sometimes inflated, or unilocular without septum, dehiscent, or sometimes
indehiscent and breaking longitudinally into 1-seeded halves. Seeds often mucilaginous
when wet, winged or wingless; cotyledons incumbent or accumbent.

12 genera and 32 species in India,
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37. Capsella Medikus, nom. cons.

Herbs, annual or bicnnial, glabrous or with simple or branched and often stellate
hairs on stems and lcaves; stems mostly erect, simple or branched. Basal leaves mostly
rosulate, entire or lobed; cauline leaves subentire, sessile, amplexicaul and sagittate at
base. Inflorescence racemose; pedicels slender. Sepals erect, not saccate, equal at base.
Petals white, pink or yellowish, obovate, rounded or truncate at base. Stamens free;
filaments linear, edentate. Fruit an angusti-septate silicula, obcordate-triangular, lat-
erally compressed; valves boat-shaped, keeled, reticulately veined; septum narrow,
membranous; style short; stigma minute, capitate. Seeds biseriate, many in each locule,
ellipsoid; cotyledons incumbent.

Temperate regions of both hemispheres; about § species, 1 in India.

Literature. ALMQUIST, E. (1907-1923) Studics uber dic Capsella bursa-pastoris (1.) Medikus.
Acta Hort. Berg. 4 (6): 3 - 91. 1907; ibid. 7 (2); 41 - 95. 1923,

Capsella bursa-pastoris (L) Medikus, Pllansengatt, 1; 85, 1792; Hook, [ & T,
Anderson in Fl, Brit. India 1: 159. 1872. Thiaspi bursa-pastons L., Sp. Pl 647. 1753,

Eng.: Shepherd's purse; Kash: Drati, Kral-mund.

Herbs, annual, ercct, sparsely branched, up to 45 cm high, glabrous. Basal leaves
rosulate, oblong-lanceolate, pinnati-partite, sometimes runcinate, rarely entire, shortly
stalked, 2 - 14 x 0.5 - 3.5 cm; lobes triangular or oblong-triangular and acute; cauline
leaves ovate-lanceolate to linear, auricled and clasping at base, entire or denticulate,
acute al apex, serrate-dentate or entire, 1 - 7x0.2 - 2em. Racemes congested at anthesis,
much elongated at maturity reaching up to 30 cm long in fruit; pedicels spreading to
horizontal. Sepals oblong, obtuse at apex, ca 1.5 x 1 mm, usually green, pubescent or
not. Petals white, oblanceolate, 2 - 2.5x0.5 - 1 mm, Fruits obcordate to obtriangular, 5
-9 x3.5 - 6 mm, scarccly altcnuate at base, straight or convex at lateral margins, slightly
emarginatc at apex, with wide apical notch; apical lobes subacute. Seeds up to 12 in
cach locule, ellipsoid, ca 1 mm long, reddish brown to black.

Fl. & Fr. March - Oct.

Distrib. India: Weed of roadsides and alpine meadows, 1600-4000 m, Throughout
the temperate regions of Himalayas and Nilgiris.

Cosmopolitan except in the tropics.

Notes. Plants used as an astringent in diarrhoea and as a diuretic in dropsy. Fruits
€aten raw. Leaves used as greens,
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34, Cardaria Desv.

Herbs, perennial glabrous to canescent with short simple hairs; stems erect, leafy,
branched. Flowers in corymbose racemes, small, white. Fruiting racemes elongated or
shortened and crowded forming a compact corymb. Sepals diverging, outer oblong,
inner ovate, not saccate. Petals white, with notched limb. Ovary elliptic to suborbicular,
bilocular, 2 - 4-ovuled; style 1 - 2 mm long; stigma capitate. Fruit an indchiscent,
somewhat inflated to subglobose silicula, compressed and rarcly emarginate at apex,
2 - d4-seeded, glabrous or pubescent; cotyledons incumbent.

Chiefly distributed in Central and Southeast Asia, Europe and Alfrica; 5 species, 1
in India.

Cardaria chalepense (L.) Hand.-Mazz,, Ann. Nat. Hofmus., Wein 27; 55. 1913,
Lepidium chalepense L., Cent. Pl 2: 23, 1756. L. draba L. subsp. chalepense (L.) O.
Schulz in Engler & Prantl, Planzenf. ed.2, 17b: 417. 1936.

Eng.: Lens-podded hoary cress.

Herbs, erect, up to 60 cm high, mostly branched from base. Basal leaves obovate,
elliptic-oblong or lanceolate, attenuate at base, irregularly toothed o entire along
margins, 3 - 7x 1 - 2 cm, sparingly to densely pubescent; middle and upper leaves oblong
or oblong-lanceolate, sessile, sagittate-auricled at base, sparscly to densely pubescent
or almost glabrous. Flowers in corymbose panicles; pedicels erect, ascending, 1- 1.5¢m
long in fruit. Sepals obovate or oblong, 2-2.5 mm long, white margined, glabrous. Petals
obovate, 3 - 3.25 mm long. Fruits ovate to broadly obovale, cuncate at base, 4- 6 x3.5-
4.5 mm, glabrous or minutely pubescent when young; valves obscurely veined. Seeds
ovoid, slightly compressed, brown to black, 1.5 - 2 mm long.

Fi. & Fr, April - July.

Dixstrib. India: Jammu & Kashmir,

Europe, Central & South-west Asia and Alrica,
39. Cochlearia L.

Herbs, annual, biennial or perennial, with slender taproot, erect or prostrate,
subglabrous or with simple hairs; stems simple, leafy, branched from base. Leaves
simple or pinnatifid. Racemes short, corymbaose, bracteate or not; flowers small, green-
ish white or yellow. Sepals erecto-patent or spreading. Petals obovate-oblong or oblan-
ceolate, shortly clawed. Stamens 6; filaments linear. Fruit a laterally compressed
silicula, ovoid-oblong or ellipsoid, somewhat inflated, bilocular, dehiscent; valves con-
vex, turgid, not winged. Seeds biseriate, few to many, subcompressed, verrucose or
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Chiefly distributed in the northern hemisphere; about 25 species, 2 in India.
KEY TO THE SPECIES

is. Leaves lanceolate, pinnatifid: freits globose L. €. eochlearivides
b, Leaves ovate, not pinnatifid; frults ellipsoid L C. himalalcs

1. Cochlearia cochlearioides (Roth) Santapau & Maheshw. inJ. Bombay Nat. Hist.
Soc. 54: 804. 1957. Alyssum cochlearioides Roth, Nov, PL. Sp. 322. 1821, Cochleana flava
Roxb. ex Hook. f. & T. Anderson in FL Brit, India 1: 145. 1872,

Herbs, annual, erect, dilfusely branched, glabrous. Leaves lanceolate, pinnatifid,
auricled at base, up to 12 cm long. Racemes numerous. Flowers small, vellow. Fruits
globose, smooth; valves membranous, nerveless; style short, thick. Secds numerous,
rugose, funicles fliform.

Fl.& Fr. Aug - Oct.
Distrib. India: Upper and lower Gangetic Plains and Gujaral.

2. Cochlearia himalaica Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 154. 1861;
Grierson & Long, Fl. Bhutan 1(2): 63. 1984,

Herbs, biennial or perennial, subglabrous or with simple hairs. Leaves ovate, obtuse
at apex, rounded at base, irregularly crenate along margins, 5 - 12 x 3 - 7 mm; petioles
1-2.5mm long. Flowers up to 3 x 1 mm, greenish white, in corymbose racemes. Sepals
oblong, ca 1.5 x 0,75 mm. Fruits ellipsoid, 3 - S-sceded, 5 - 6 x 2 - 3 mm; valves slightly
swollen; style ca 1 mm long.

Fl.& Fr. June - Aug.
Distrib. India: In moist places, 4500 - 4600 m. Sikkim.

Bhutan,

40, Coronopus Zinn., nom. cons,

_ Herbs, annual or biennial, foctid-scented, glabrous or pubescent with branched
Leaves entire, irregularly lobed or deeply pinnatifid. Racemes usually short,
apparently leaf-opposcd. Secpals short, patent, not saccate. Petals white, minute, scarce-
lyexceeding the calyx or absent. Stamens 6, 5, 4 or 2, free, edentate. Ovary with 2 ovules;
style very short; stigma capitate. Fruits didymous, more or less laterally compressed
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silicula; valves 2, rugose or tubercled, separating into closed indchiscent 1-seeded
nutlets; style pyramidal; seed globose.

Chielly Eurasian; about 10 species, one in India.

Coronopus didymus (L.) Smith, Fl. Britain 2: 691, 1800. Lepidium didvmum L.,
Mant. PL. 1: 92, 1767. Senehiera pinnatifida DC, in Mcm. Soc. Hisl. Nat, Paris 144, 1. 9,
1799. 5. didyma (L.) Pers., Syn. P1. 2: 185. 1807.

Eng.: Lesser-wart cress; Kash.: Taribad; Pun).. Hurwal, Maloone.

Herbs, foetid, annual or bicnnial, 10 - 40 em high with slender taproot and diffuse
or procumbent branches; stems angular, sulcate, much-branched from base, spreading
and ascending, clothed with unbranched or 2-fid hairs. Lower leaves oblong in general
outling, long-petioled, deeply pinnatipartite, 7- 10x 1.5 - 2 cm, often glabrous, segments
usually pinnatifid; lobes with a few teeth; cauline leaves much smaller. Racemes 30 -
60-flowered, dense, 3 - 5 cm long in fruit; pedicels 1.5-3 mm in flower, 3 - 5 mm long
and spreading in fruit. Sepals ovate-rounded, 0.5 - 0.75 mm long. Petals lincar, ca 0.5
mm long. Stamens 4 - 6, fertile stamens 2. Fruits emarginate at base and notched at
apex, netted rugose, 1.5 - 1.7 x 2 - 2.5 mm, reticulate-pitted, greyish, divided into 2
one-sceded nutlets; style much included within the notch. Seeds reniform, flattened
punctate-striate, ca 1 mm long, light brown.

Fl. & Fr. Almost throughout the year.
Distrib. India: Almost in all the states,

Naltive of South America, naturalised widely in Western and Central Europe, Africa,
Iran, Afghanistan and Pakistan.

Notes. A good fodder. In Kashmir the young fruits are used in salad preparations.
41. Dilophila Thomson

Herbs, small, dwarl, biennial or perennial; branches prostrate. Leaves spathulate;
basal ones densely rosulate; cauline ones often involucrate below the inflorescence.
Racemes condensed, many-flowered, subumbellate, or corymbose, Flowers white,
small; pedicels short, slightly thickened in fruit. Sepals equal, spreading, persistent.
Petals longer than sepals. Stamens 6; filaments lincar. Ovary sessile; style thick; stigma
truncate. Fruit a silicula, cordate-orbicular, slightly compressed with persistent style.
Seeds 2 - 4 in cach locule, cotyledons incumbenit.

Chiefly confined to the high mountainous regions of C. Asia, Himalayas, Nepal,
Bhutan and China (Tibet); 5 species, 1 in India.
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Dilophila salsa Thomson in Hooker's J. Bot. Kew Gard, Misc. IV, 5: 20. 1. 12, 1853;
Hook. [. & T. Anderson in Fl. Brit. India 1: 161. 1872. Fig. 32.

Herbs, procumbent, glabrous; stems 2 - 3 cm high; branches up to 12 cm long.
Leaves oblanceolate or spathulate, entire or sinuate-dentate, 7 - 25 x 1 - 5 mm, fleshy.
Flowers crowded in dense umbellate racemes in axils of leafy bracts. Scpals broadly
elliptic or ovate, 1.5 - 2mm long. Petals obovate, 2 - 3 mm long, retuse at apex. Fruits
subcordate in outline, ca 2.5 mm across with 2 wing-like crests on valves. Seeds brown,

0.75x0.5 mm.
FL & Fr. June - Sept.

Distrib. India: In saline marshes, 3000 - 4400 m. Jammu & Kashmir, Himachal
Pradesh and Sikkim.

Pakistan, Nepal, Bhutan and China (Tibet).
42, Hedina Ostenf.
Monotypic; description and distribution as for the species below.

Hedinia tibefica (Thomson) Ostenf. in 8, Hedin, 5. Tibet 6(3): T6. f. 2. 1922,
Hutchinsia tibetica Thomson in Hook. [, Ic. P1. 9:1.900. 1852, Capsella thomsonii Hook.
f. & T. Anderson in Hook. [, Fl. Brit. India 1: 159, 1872,

Herbs, perennial, procumbent, prostrate, grey-pubescent with simple and branched
hairs; branches up to 25 cm long, profuscly spreading from base. Leaves elliptic to
ovate-lanceolate, pinnatipartite, many-jugate; segments decply lobed, the terminal lobes
usually ovate; radical leaves shortly stalked; cauline ones sessile. Racemes lax, many-
flowered, corymbose, bractcate, somewhat lax in fruit. Flowers white, small, subsessile,
crowded in axils of decply lobed leafy bracts; pedicels 3 - 5 mm long in fruit. Sepals
oblong-elliptic, not pouched at base, ca 2 mm long, pilose. Petals obovate, spathulate,
t}fﬂd at base, obtuse at apex, ca 3x 1 mm, white. Style minute, ca 1 mm long. Fruit a
silicula, broadly clliptic or oblong, laterally compressed, retuse at apex, often subcon-
torted, 6 - 10x 3 - 4 mm, glabrous; valves not keeled, nor winged, membranous, glabrous
to sparsely hairy, obscurely veined. Seeds 10 - 16 in each locule, elliptic-oblong, ca 1 x
0.5 mm, brown or blackish brown; cotyledons incumbent.

FL. & Fr. July - Sept,
Distrib. India: Alpine Himalayas, 4000 - 4800 m. Jammu & Kashmir and Sikkim.

Pakistan, Nepal, Bhutan, China (Tibet) and Central Asia,
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Fig. 32. Dilophila salsa Thomson : a. habit; b, leal; e flower; d. fruit.
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43. Hymenolobus Nutt. ex Torrey & Gray

Herbs, annual or bicnnial, glabrous or rarely sparscly hairy with simple hairs.
Leaves simple, distant, spathulate or clliptic-oblong or oblanceolate, pinnatifid o entire,
shortly stalked to sessile. Inflorescence racemose; pedicels slender. Sepals equal at
base, divergent, not saccate. Petals spathulate, white. Fruit a silicula, ellipsoid or
orbicular, rounded or truncate at apex, laterally compressed; valves boat-shaped,
keeled, netted-veined; style very short; stigma capitate, slightly bilobed, Seeds few to
many in each locule; cotyledons incumbent,

Mostly distributed in Europe, N, America, C, & S.W. Asia and Australia; about 5
species, 1in India.

Hymenolobus procumbens (L.) Nutt, cx Torrey & Gray, FL. N, America 1: 117,
1838. Lepidium procumbens L., Sp. Pl 2: 643. 1753. Capsella elliptica C. Meyer in
Ledeb., Fl. Ross. 1: 199. 1841; Hook. . & T. Anderson in Fl. Brit. India 1: 159, 1872,

Herbs, dwarf, weak, procumbent, up to 30 cm long; stems simple or profusely
branched from base. Basal leaves usually rosulate, spathulate, deeply lyrate-pinnatifid
to entire, shortly stalked to sessile, 10 - 40 x 2.5 - 10 mm, glabrous or sparsely pubescent;
lobes elliptic or lanceolate, retuse; upper leaves smaller, linear, toothed o entire, sessile,
cuneate at base. Racemes lax, many-flowered, elongating up to 10 em long in fruit;
flowers minute, ca 1 mm long; pedicels 3 - 8 mm long in [ruit, spreading. Petals
spathulate, as long as or slightly longer than oblong, hairy sepals. Fruits ovoid or
ellipsoid, obtuse or slightly emarginate, 3 - 4 mm long; valves translucent, reticulate-
veined. Seeds 2 - 4 in cach locule.

Fl. & Fr. April- Aug.
Distrib. India: Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim,
Mostly in N. temperate regions, extremely variable,

44, Iheris L.

Annual or perennial, glabrous or hairy, dwarf herbs or undershrubs with simple or
branched, angular, lcafy stems. Leaves simple, somewhat fleshy, linear or broader,
entire or dentate to pinnatifid; radical leaves petioled; cauline sessile, Flowers in

¢ corymbs or racemes, elongating in fruils; pedicels filiform, horizontal or
ascending. Sepals oblique, erect, with wide membranous margins, not sac-

cate. Petals white, rose, red or violet, outer two larger, obovate, shortly clawed, 2 outer
usually larger than inner. Fruit an angustiseptate silicula, ovate, bilocular, often notched
‘mmbﬂﬂ-ﬂaped, netted-veined, keeled, winged at apex; style distinct; stigma
Capitate, sometimes bilobed. Seed 1 in each locule, ovale, often winged; cotyledons
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accumbent,

Chiefly in the Mediterrancan region; about 40 species, 4 in India, commonly grown
as popular garden plants,

KEY TO THE SPECIES

1a. Perennials, usually with non-flowering rosettes; lcaves persistent A L semipervirens
b. Annuals, without non-Nowenng rosetles; leaves mostly deciduous 3
2a. Flowers rose-coloured, in umbellate recemes 4. 1. amibellaiy
b. Flowers white, in elongating racemes 3
3a. Siliculac in racemes; Jobes of pod erect 1. L amara
b. Siliculae in corymbs: lobes of pod spreading, divergent 2. L adorata

L. Iberis amara L., Sp. Pl 649, 1753; Jafri in Fl. W, Pakistan 55: 79. 1973
Eng.: Rocket-candynfr.

Herbs, annual, ercct, glabrous or sparsely pubescent, up to 30 cm high. Leaves
oblanceolate to spathulate, obtuse, 3 - 10 cm long, mostly with a few teeth, mainly at
apex. Flowers while, fragrant, lorming globular terminal clusters, which elongate up to
15 cm long in fruit; pedicels filiform, spreading or ascending, divergent, ca 2.5 cm long
in fruit, Scpals ca 2.5 mm long. Petals obovate-oblong, cuncate below, 4 - 8 mm long.
Fruits suborbicular, broadly emarginate with divergent, acute, triangular wings, 5 - 7 mm
in diam.; valves reticulatcly veined; style exceeding the apical notch. Secds broadly
ovale, slightly winged below, reddish-brown, ca 3 mm long.

Fi. & Fr. June - July,
Distril. India: Cultivated throughout as a garden plant.

Native of Europe, introduced and cultivated throughout the world.
2. Iberis odorata L., Sp, PL 649, 1753,
Eng.: Sweet-scented-candytufts.

Herbs, annual, erect or ascending, glabrous or sparsely short-hairy, up to 30 cm
high. Leaves spathulate-linear, up to 3 cm long, tapering to hase, wider towards apex,
more or less toothed, ciliate towards base, pinnatifid or coarsely dentate towards apex.
Racemes corymbose, elongating up to 12 cm in fruit. Flowers fragrant, white; pedicels
filiform, horizontally spreading, ca 5 mm long in flower, ca 2 em long in fruit. Sepals ca
2.25 mm long, persistent, not saccate, becoming purple. Petals obovate-oblong, clawed
towards base, 4 - 8 mm long. Fruits suborbicular, broadly notched at apex, with style
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ghorter than 1 mm in the notch, 3 - 6 mm in diam.; valves winged; wings aculc al apex;
§eeds compressed, narrowly margined.

FL & Fr. June - Aug.

Distrib. India: Cultivated as a garden plant, often run wild.

E. Mediterrancan and S.W. Asia regions.

Notes. Fruiting pedicels of mature fruits spread apart when moistened.

3, Iberis sempervirens L., Sp. PL. 648, 1753,

Eng.: Edging-candytuft.

Perennial, erect, glabrous, evergreen herbs or undershrubs, up to 30 ¢cm high or even
more; stems branched and woody at base. Leaves oblong to oblong-spathulate, nar-
rowed at base, sessile, entire, obtuse at apex, 1.5 - 4 cm long, glabrous. Flowers in
elongating racemes, white, sometimes tinged-lilac; pedicels 6 -9 mm long in fruit. Petals:
outer ones 7- 11 % 2.5 mm, inner ones 5 - 7x 2 - 4 mm. Fruits ovate to obovate, emarginate
and deeply notched at apex, 8 - 10 x 6 - 9 mm; wings 1.5 - 2 mm broad; style 1.5 - 3 mm
long. Seeds 1-2.

Fl. & Fr. May - July.

Distrib. India: Introduced and cultivated.

5. Europe (Mediterrancan region), introduced and cultivated throughout the world.

4. Iberis umbellata L., Sp. Pl, 649, 1753,

Eng.: Globe-candyuft.

Herbs, annual, erect, subglabrous, branched, up to 40 cm high. Leaves elliptic-

acuminate at apex, 3 - 8 cm long, lower ones serrale; upper enlire or
lanceolate, 3-8 1 1
sometimes with very few small teeth. Inflorescence an umbellate raceme, terminal:
rose-coloured, shades of rose or purple. Fruits obovate with a deep wide sinus
at the top; valves with apiculate spreading points; style very slender.
Fl. & Fr. May - July.
Distrib. India: Cultivated in gardens.

Cultivated widely as an ornamental plant throughout the world.
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45, Isatis L.

Herbs, annual, bicnnial or sometimes perennial usually glabrous and glaucous oy
rarely hairy. Radical leaves petiolate or sessile, attenuated into petiole; cauline leaves
sessile, auriculate at base. Flowers yellow or white in corymbose panicles, ebracteate,
often elongating and becoming lax in fruit; pedicels often thickened above, deflexed in
fruit. Sepals suberect, equal at base. Petals shortly clawed, entire, rounded at apex,
exserted. Stamens free, edentate. Stigma 2-lobed, subsessile. Fruits indehiscent, linear
to suborbicular, laterally flattencd, slightly to conspicuously winged, unilocular, 1-
seeded; valves usually with a distinct midvein, more or less winged, glabrescent or
pubescent. Sceds pendulous; cotyledons mostly incumbent.

Chiefly distributed in the Mediterranean, Saharo-Arabian and Irano-Turanian
regions; about 50 species, 2 in India.

KEY TO THE SPECIES

1a. Fruits rounded at both cnds, ca 3 times us long 25 wide, ceniral rib wide and distinctly 3-ridged
L. L cosials
b. Fruits tapening towards hase, rounded at apex, ca 3 - 5 times s long as wide, central rib slender
and simple 2. L tinctoria

1. Isatis costata C. Meyer in Ledeb, FLL Al 3: 204, 1831; Hook. [ & T. Anderson
in Fl, Brit. India 1: 163. 1872: Jafri in Fl, W. Pakistan 55: 76. 1973,

Herbs, annual or bicnnial, erect, glabrous, subglobose, much-branched, up to 1 m
high. Radical leaves rosulate, obovate-oblong, subsessile, entire or sinuate-dentate, 7 -
125 x 2 - 3 cm; cauline leaves gradually smaller, lanceolate, acutely aoricled and
amplexicaul at base, entire. Inflorescence paniculate, elongating up to 10 cm long in
fruit; pedicels 5 - 7.5 mm long in fruit, often deflexed. Sepals 1.5-1.75 mm long. Petals
2.5 - 3 mm long, yellowish. Fruits oblong-obovate, 9 - 15 x 3 - 5 mm, rounded at both
ends, glabrous or minutely pubescent; wings thick; mid-vein of locules 3-ridged. Sceds
oblong-ovoid Lo ellipsoid, brown, 3 x 1 mm.

Fi. & Fr. May - Aug.
Disirib. India: Jammu & Kashmir,

Europe, Central and 5. W, Asia.
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2. Isatis tinctoria L., Sp. PL 670. 1753; Hook. . & T. Anderson in FL. Brit. India 1:
163. 1872, Fig. 33.

Eng.: Dyer's wood.

Herbs, biennial or rarely perennial, erect, much-branched, glabrous or hirsute,
subglaucous, up to 1 m high. Basal leaves rosulate, oblong-lanceolate or oblanceolate,
shortlystalked, entire or weakly dentate, 5- 15x 1 -3 cm; cauline leaves gradually smaller,
linear or linear-lanceolate, acutely auricled and amplexicaul at base, entire. Inflores-
cence a loose panicle elongating up to 12 cm long in fruit; pedicels filiform, 5 - & mm
long in fruit, more or less deflexed. Scpals 2 - 2.5 mm long, glabrous. Petals oblong-
obovate, cuneate towards base, yellow, 3 - 5 mm long. Fruil oblong, elliptic-obovate,
cuneate towards base, obtuse or emarginate al apex, 10 - 25x 2 - 5 (-9) mm, glabrous or
puberulent; wings thick, midrib usually slender, Sceds oblong to ellipsoid, brown, 3 -
4x1 mm.

Fi. & Fr. May - June.
Distrib. India: Jammu & Kashmir and Himachal Pradesh,
Cultivated in Europe, N. and E. Asia.

Notes. The blue and green pigments extracted from the leaves are used as dye in
textile industry.

A highly polymorphic species.
46. Lepidium L.

Herbs, annual or perennial, or subshrubs, erect, prostrate or spreading, glabrous,
or plzlbcsnent with simple or branched hairs, sometimes glandular hairy. Leaves entire
or bi- or tri-pinnatifid, sessile or the lower petiolate, Flowers small, inconspicuous,
usually in elongating ebracteate racemes. Sepals oblique, long or ovate, orbicular,

tly concave, not saccate. Petals up to 3 mm long, scarcely longer than sepals,
sometimes lacking or mere vestiges, white, pink or sulphur yellow, Stamens 6, 4 or 2;
ﬂ“_’“ﬂ“ free, edentate; anthers nearly orbicular, Ovary sessile, flat, 2-ovuled with
distinct Ehﬂrt style and capitate stigma. Fruit a silicula, strongly Dattened, 2-valved;

winged, usually rounded or keeled at back, glabrous to hirsute; apex scarcely
notched and barely winged 1o deeply notched and prominently winged; septum narrow.,
usually 1 or rarcly 2 in cach locule, pendulous; cotyledons mostly incumbent.

Nearly cosmopolitan; about 150 species, 10 in India.
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Fig. 33. Isatis tinctoria L. : a. plant, lower portion; b, flowering twig; ¢. fruiting
twig; d. lower,
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Literature. THELLUNG, A. (1%07) Die Gattung Lepidium (L.) R. Br. Eine monographische
giudie. Mitt. Bot. Mus. Univ, farich 28: 1 - M0

KEY TO THE SPECIES
1a. Stamens 6 2
b. Stamens4 or2 ]
2a. Upper cauline leaves perfoliate 6. L. perfollatum
b. Upper cauline leaves not perfoliale 3
%a. Fruits § - 6 mm long, prominently winged and broadly notched at apex 9. L. sativam
b. Fruits 2 - 1.5 mm long, neither winged not notched at apex 4
4a. Leaves oblong-lanceolate, acule at apex; racemes corymbose: calyx deciduous 4. L Imtifelivm
. Leaves oblong, obtuse st base; racemes densely capitate; calyx persistent 5 L. oblusum
Sa, Stems glabrous or with a few smooth hairs 6
b. Stems distinctly puberulous -
Ga. Stems usvally glabrous; upper cauline leaves oblanceolate or spathulate 7. L. pinnatifidum
b. Stems often with a few unbranched hairs; upper cauline leaves lincar 8. L. ruderale
7a. Hairs on stems capitate or glandular B
b. Hairs on stems terete 9
Ba. Herbs erect; hairs capitate; racemes elongated in fruit L L apetalum
b. Herbs procumbent; heirs glandular; racemes capitate in fruit A L capitatum
Sa. Petals longer than sepals; pedicels divaricate, straight 10, L virginicum
b. Petals shorter than sepals; pedicels arcuately patent 1. L africanum

1. Lepidium africanum (Burm. [.) DC,, Syst. Nat. 2: 552. 1821, gquoad basionym,
excl. specim, et descr. Thiaspi africanum Burm., £, Prodr. Fl. Cap. 17. 1768. Lepidium
divaricaturn auct. non Soland. 1789; Bhattacharyya & Majumdar in Bull. Bot. Surv. India
18: 214, f. 1 - 3. 1976.

Eng.. Rubble-pepper-cress, Common-pepper-cress.

Herbs, annual or biennial; stems one to many from base, ascending and spreading,
densely puberulent with very short retrose or straight hairs. Basal leaves short-lived,
oblanceolate, subpinnate; cauline leaves not distinctly petioled, oblong-lanceolate,
acute, dentate, up to 4 cm long, attenuate at base, acute at apex. Racemes terminal and
axillary, dense in fruit, up to 6 cm long; pedicels arcuately patent, 2.5 - 4 mm long,
puberulent. Sepals ovate with membranous margins, (0.5 - 0.75 mm long, Petals narrowly
spathulate or lincar, 0.25- 0.5 mm long. Fruits on 4 - 6 cm long racemes,elliptic to ovate,
distinctly emarginate and notched, 1.8 - 3 x 1.5 - 2 mm, with shallow and narrow apical
notch; style very short; stigma included within the notch. Seeds ovoid, slightly compress-
ed, reddish brown, 1.25 x 0.7 mm: cotyledons incumbent.

FlL. & Fr. Aug.
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Distrib. India: Himachal Pradesh.
5. Africa and Australia.

Notes. For a discussion on the correct identity and nomenclature of this species,
sec Bhaumik & Thothathri in Bull. Bot. Surv. India 24: 214 - 215. 1982

2, Lepidiom apetalum Wiild., Sp. P1. 3. 439, 1800, L. ruderale aoct. non L.; Hook,
f. & Thomson in J. Linn. Soc., Bot. 5: 175. 1861; Hook. [, & T. Anderson in Fl, Brit. India
1: 160. 1872, p. p.

Herbs, annual or biennial, up to 30 cm high; stems branched, sparsely to densely
hairy with thick capitate hairs; branches and branchlets in raceme-like patterns, always
terminating in a short raceme. Radical leaves long-petioled, oblong, subpinnate or
pinnatifid, ca 3.5 x 1 cm, lobes very frequently narrow and entire; cauline leaves sessile,
broad, semiauricled and semiamplexicaul at base; lower lanceolate or oblong, deeply or
coarsely dentate or lobed, lobes entire and acute; upper linear, nearly obtuse at apex,
entire or remolely serrate. Flowers in both axillary and terminal racemes; terminal
racemes clongating up to 5 mm long in fruit, minutely capitate-hairy. Sepals ovate,
0.75 - 1 mm long, white-margined. Petals oblong or triangular to triangular-obovate,
narrowed Lo base, retuse or subemarginate at apex, ca 0.5 mm long, membranous.
Stamens 2 or 4, 0,75 mm long. Fruits elliptic or ovate, distinctly notched and very
narrowly winged in upper part, 2.5 - 3x 2 - 2.5 mm; stigma sessile. Seeds elliptic, ca 1
mm long, reddish brown; cotyledons incumbent.

Fl. & Fr. June - Aug.
Distrib. India: Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh.
Nepal and C. & S.W. Asia.

3. Lepidium capitatum Hook. f. & Thomson in J. Linn. Soc,, Bot. 5: 175, 1861;
Hook. f. & T. Anderson in Fl. Bril. India 1: 160. 1872,

Herbs, annual, procumbent or suberect up to 30 cm long; stems profusely branched,
more or less glandular hairy; branches spreading from base. Leaves simple, tubercled,
glabrous or rarely very minutely capitate-hairy along margins and on ventral mid-vein;
radical leaves short-petioled, pinnatisect, gradually narrowed to base, with narrow,
oblong, acute lobes, 3 - 6 x 1 - 2 ¢m; cauline lcaves gradually smaller, sessile, more or
less similar, cuneate-oblong, pinnatifid or coarsely dentate-laciniate, mostly above the
middle; uppermost linear, entire. Flowers white, in dense compact racemes forming
capitulum on lateral and terminal branches; pedicels thick, minutely capitate, hairy, up
to 2 mm long in flower, ca 5 mm long in fruit. Sepals ovate or clliptic-oblong, concave,
white-margined, ca 1 x 0.5 mm, glabrous. Petals broader and shorter than sepals,
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obovate, spathulate, narrowed at base, obtuse or retuse at apex. Stamens 4, ca 1 mm
Jong, 2 laterals rudimentary or absent. Fruits ovate, emarginate, narrowly winged, 2 -
2 5 x 1.75 - 2 mm, glabrous; stigma sessile, equalling the notch or a little shorter. Seeds
ovate, pale brown, ca 1.25 x 0.6 mm; cotyledons incumbent.

FL. & Fr. July - Oct.

Distrib. India: Damp grassy slopes, 3200 - 4000 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh, Sikkim and West Bengal.

Nepal, Bhutan and China (Tibet).

4. Lepidium latifolium L., Sp. PL. 644. 1753; Hook. f. & T. Anderson in F1. Brit.
India 1: 160, 1872, Fig. 3.

Eng: Perennial-pepper-grass, Broad-leaved-pepper-grass, Dittander; Ladakh: Go-
nyach.

Herbs or subshrubs, perennial, up to 1 m tall; stems ercct, much-branched, arising
from a branched rootstock, glabrous or sparsely simple hairy. Leaves oblong-lanceolate
or ovate, acute, more or less serrate, glabrous; basal leaves long-petioled, ovate, elliptic,
spathulate to oblong-lanceolate, simple o pinnatcly lobed, serrate along margins, up to
30 x 6 cm; upper leaves subsessile to sessile, lanceolate, tapering at base, acute to
apiculate at apex; uppermost leaves reduced, narrowly clliptical to linear, bract-like.
Flowers white, up to 1.5 mm long, in short densely panicled bracteate corymbs; pedicels
spreading, 3 - 5 mm long in fruit, glabrous or minutely hairy. Sepals suborbicular, 1 -
2.25 mm long, whitish at margins, fincly hairy, caducous. Petals suborbicular, distinctly
or obscurely cluwed, white, rarely pink at base, 2 - 3 mm long. Fruits ellipsoid to ovoid,
terminating in very short style, 2.5 - 2.75 x 1.75 mm, glabrous or finely pubescent; valves
pilose, sometimes glabrous, not winged. Seeds elliptical, ca 1.25 x 0.75 mm; cotyledons
incumbent.

Fl. & Fr. June - Aug.

Distnb. India: Jammu & Kashmir and Himachal Pradesh.

Bhutan, C. & S.W. Asia, Europe, N. Africa and Australia.

Noftes. Leaves are edible and used as salad or spice.

5. Lepidium obtusum Basiner in Bull, Cl. Phys.-Math. Acad, Imp. Sci. St.-Petersb,

2: 203, 1844. L. latifolium L. var. platycarpum Trauty. in A. H. P. 1: 170, 1872, L.
latifolium 1. subsp. obtusum (Basiner) Thell. in Mitt. Bot. Mus. Univ, Zurich 28: 162,
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Fig. 34. Lepidium latifolium L. : a. fruiting twig; b. flower; c. fruit.
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Herbs, perennial, glabrous, glaucous, up to 1 m high, densely and corymbosely
branched. Leaves oblong, entire or obscurcly sinuate, thick coriaccous, indistinctly
3.nerved: lower lcaves attenuate at base; upper sessile, gradually tapering towards apex
and abruptly towards base. Racemes densely capitate even in fruit; pedicels filiform, up
to 4 mm long in fruit, pilose. Calyx long persistent; sepals suborbicular, broadly white
margined, ca 1 mm long. Petals suborbicular, clawed, up to 2 mm long, white. Fruits
oval, subcordate at base, subobtuse at apex, ca 2 mm across, slightly pilose and reticulate;
sligma sessile, capitate. Seeds elliptic-obovate, somewhat fattened, emarginate,

smooth; cotyledons incumbent.
FL & Fr. May - June.

Distrib. India: Jammu & Kashmir and Himachal Pradesh.

C. & S.W. Asia, Europe and N. Alfrica.

6. Lepidium perfoliatum L., Sp. PL. 643, 1753; Babu, Herb, Fl. Dehra Dun 59, 1977,
Eng.: Clasping-leaved pepper-grass, Shield-cress.

Herbs, annual or biennial, up to 40 cm high; stems erect, unbranched, sparsely
pubescent with simple sctose hairs, Leaves distinetly dimorphic; basal leaves long-
petioled, bipinnately dissected into narrow, linear lobes, 10 - 15 ¢m long, pubescent;
lower cauline leaves more or less similar, but gradually smaller, sessile with expanded
wing-like auricles on both sides; upper cauline leaves broadly ovate or suborbicular,
sessile, entire, deeply cordate and usually overtopping, with rounded auricles at base,
subacute at apex, glabrous., Racemes terminal, elongating in fruit, up to 10 cm long;
pedicels filiform, glabrous, divergent, 7 - 8 mm long in fruit. Sepals spreading, pube-
scent, ca 1 mm long. Petals oblong-spathulate, clawed, rounded at apex, ca 1.7 mm long.
Stamens 6 with minutc anthers. Fruits broad-clliptic, minutely notched and narrowly
winged, 3.5 - 4 x 2.5 - 3 mm, glabrous; style short, shortly protruding out of the notch,
f'::i laterally compressed and distinctly winged, 1.5 - 1.75 x 1 mm; cotyledons incum-

Fl. & Fr. Feb. - July.
Distrib. India: Uttar Pradesh.

Southern Asia, Europe and North America.

7_- Lepidium pinnatifidum Ledeb., Fl. Ross. 1: 206. 1841; Chowdhery & Wadhwa,
F1. Himachal Pradesh 1: 70. 1984,

Herbs, annual or biennial, up to 50 cm high, glabrous. Basal leaves pinnatifid,
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narrowly oblong, short-petioled, drying early; cauline leaves oblanceolate-spathulate,
irregularly dentate, 3 - 5 cm long; the upper linear or narrowly oblanceolate, entire.
Racemes both terminal and lateral, clongating in fruit up to 12 cm long; pedicels filiform,
up to 4 mm long in fruit, covered with long spreading hairs. Sepals ovate or elliptic-
lanceolate, white-margined, ca 1 mm long. Petals rudimentary, linear-spathulate,
usually shorter than calyx or sometimes absent. Fruit broadly elliptic silicula, obscurely
notched at apex, 2 - 2.75 x 1.75 - 2.25 mm, sparsely pubescent. Seeds narrowly ovate-el-
lipsoid, fattened, 1 - 1.25 x 0.5 - 0.75 mm; cotyledons incumbent.

Fi. & Fr. April - June.
Distrib. India: Himachal Pradesh.
C. & SW. Asia, Europe and Australia,

8. Lepidium ruderale L., Sp. PL.645. 1753; Hook. [. & T. Anderson in Fl, Brit, India
1: 160. 1872, p. p.

Eng.: Roadside-pepper-grass.

Herbs, annual or biennial, up to 40 cm high; stems erect, ascending, diffusely
branched, glabrous or finely hairy. Basal leaves rosulate, elliptic-ovate, or oblong-linear,
long-petioled, 5 - 7 x 1 - 2 cm, bipinnately lobed with an oblanceolate, serrulate-dentate
and subacute terminal lobe; lower cauline leaves lanceolate to narrowly oblong, grad-
ually narrowed towards base, sessile, entire, obtuse or subacute at apex, 1.5 -3 ¢m long;
upper leaves lincar-oblong, entire. Racemes lateral and terminal, elongating up to 15
cm long in fruit, glabrous or hairy; pedicels fliform, spreading, 2.5 - 3 mm long in fruit,
minulely hairy. Sepals oblong-elliptic to narrowly ovate-lanceolate, ca 1 mm long,
while-margined. Petals absent or very reduced. Stamens 2. Fruil ovate or elliptic-ovate
silicula, emarginate at apex, 2.2 - 3x 2 - 2.8 mm, minutely hairy; style very short, included
within notch. Seeds ovoid, reddish brown, ca 1.25 x 0.75 mm; cotyledons incumbent.

Fl. & Fr. April - Aug.
Distrib. India: Jammu & Kashmir and Tamil Nadu.
C. & 5.W. Asia and Europe.

9. Lepidium sativum L., Sp. PL. 644, 1753;: Hook. f. & T. Anderson in F1. Brit. India
1: 159, 1872.

Beng.: Halim; Eng.: Garden-cress, Curled-cress; Hindi: Halim; Mar.: Assalia;
Nep.: Chum-sue; Raj.. Ahlya; Tam.: Aliverai; Tel.: Adalavithuly, Adeli.

‘
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Herbs, annual, up to 50 cm high; stems erect, unbranched, glabrous. Basal leaves
long-petioled, irregularly pinnatc or bipinnate or lyrate-lobate, with toothed obovate
lobes, drying early; cauline leaves sessile, pinnate, less incised with oblong-linear seg-
ments, sparsely pubescent with simple hairs; upper lcaves lincar, entire. Flowers white
or pinkish in clongating racemes; pedicels cylindrical, ascending or subappressed, up to
3.5 mm long in fruit, glabrous. Sepals 1.5 - 1.75 mm long, sparsely pubescent outside.
Petals spathulate, somewhat clawed, 2.5- 2.75 mm long, sometimes reddish and distinetly
veined. Fruits broadly elliptic to suborbicular silicula, narrowly winged at lower part
and broadly winged at top, deeply notched at apex, 4.5 -6 x 3.5 - 5 mm, glabrous; style
short and included within the notch. Seeds ovoid, ca 3 x 1.5 mm, reddish brown;
cotyledons incumbent, deeply trifid.

FL & Fr. Almost throughout the year,

Distrib. India: Cultivated and also found as an escape.
Introduced and naturalised, also cultivated throughout the world,
Notes. Used as pot herb; leaves are edible and used as salad.

10. Lepidium virginicum L., Sp. PL. 645, 1753; Maheshwari & Paul in J. Bombay
Nat. Hist. Soc. 70: 575. 1973. Fig. 35.

Eng.: Pepper-grass, Virginian-pepper-cress.

Herbs, erect, annual or bicnnial up to 50 cm high; stems scarcely branched above,
minutely pubescent to hirsute, with appressed curved hairs. Basal leaves oblanceolate,
lyrately pinnatifid, attenuate at base, acute at apex, 4 - 9 cm long, 0.75 - 1.5 cm wide,
hairy; cauline lcaves more or less sessile, oblanceolate to linear-lanceolate, attenuate at
base, serrale to entire along margins, acute at apex, 10 - 25 x0.5 - 4 mm, mostly glabrous
above and pilose below, rarcly pilose hairy on both surfaces, often ciliate along margins;
uppermost lcaves lincar, ca 1 cm long, ca 1 mm wide. Racemes many-flowered, up to
12.5 mm long in fruit, very minutely hairy; pedicels 4 - 5 mm in fruit spreading. Sepals
elliptic, concave, ca 1 mm long, glabrous or puberulent on adaxial surface. Petals
obovate-spathulate, 1- 2 mm long, white. Stamens 2 or 4, ca 1.25 mm long. Fruits broadly
ovate to suborbicular, rounded-emarginate, narrowly winged and broadly notched at
apex, 3 - 4 mm across, glabrous; valves shiny, reticulately veined; style short; stigma
capitate, completely contained within the sinus, Seeds ovoid, narrowly winged, ca 2 mm
long, brown; cotyledons obliquely accumbent, entire.

Fl. & Fr. June - Oct,

_ Distrib. India: Weed of roadsides and farms, up to 2500 m. Jammu & Kashmir,
Himachal Pradesh, Uttar Pradesh, Bihar, West Bengal and Tamil Nadu.
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Fig. 35. Lepidium virginicum L. : a. habit; b. flower; c. fruit.
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Pakistan, Bhutan, Europe and North America.

Notes. The young spring shoots arc uscd as salad and seeds in seasoning and meat
dressing.

Nagshi & Javeid (in J. Bombay Nat. Hist. Soc. 74: 392, 1977) report it from
Kashmir.

47. Megacarpaea DC,

Herbs or undershrubs, perennial, robust with thick fleshy root; stem with stiff
crisped hairs. Leaves large, pinnately or palmately lobed. Inflorescence paniculate,
increasing length in fruit. Flowers large, white or crcamy yellow. Sepals equal, not
saccate. Petals pink or white, obovate or oblong, entire. Stamens 6 - 16, subequal. Style
very short or absent; stigma disciform, obscurely 2-lobed. Fruits large, didymous,
indehiscent silicula, much-Nattened, broadly winged; cotyledons accumbent.

Chiefly in C. Asia, Himalayas and China; about 7 species, 2 in India.
KEEY TO THE SPECIES

1a. Leaf segments entire; fruits oboordate, very decply notched at apex; lobes obovite; wings about half

s broad as the locule 1. M. bifida
b. Leaf segments serrate or irregularly toothed; [ruits suborbicular; lobes suborbicular; wings a5 hroad
as the locule 2. M. polyandrs

1. Megacarpaea bifida Benth. in Hooker's 1. Bot, Kew Garden Misc. 7: 357, 1835;
Hook. f. & T. Anderson in Fl. Brit. India 1: 161, 1872,

Herbs, perennial, robust, much branched, up to 60 cm high glabrous or subhairy.
Cauline leaves petiolate, pinnately lobed, 20 - 30 x 5 - 20 cm; lobes lanceolate, more or
less glabrous. Racemes much-branched, panicled, reaching up to 50 cm long n fruit;
pedicels linear, recurved, glabrous, 2 - 2.5 cm long in fruit. Sepals obovate to elliptic-
obovate, 3-5x3-3.5mm, distinctly veincd. Petals obovate or elliptic-oblong, attenuate
at base, sometimes expanded and obtuse at apex, 3.5- 55 x2 - 4 mm, Stamens 7 - 11,
Ffl.tits conspicuously bifid; lobes diverging, obovate-oblong, 3 - 425 x 2 - 2.7 cm along
with the wing; wing about hall as broad as the locule. Seeds obovate, black, ca 1.5x0.75
cm,

FL & Fr. June - Aug,

Distrib. India: Jammu & Kashmir.

Pakistan and China (W, Tibet).
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2. Megacarpaea polyandra Benth. in Hooker's 1. Bot. Kew Garden Misc. 7: 354,
t. 7. 1855; Hook. f. & T. Anderson in Fl. Brit. India 1: 161. 1872,

Kash.: Chach, Chatri, Chartarhak.

Robust herbs or undershrubs, up to 60 cm high, glabrous or subhairy, much-brag-
ched. Basal leaves long-petioled, bipinnately dissected, 30 - 60 x 15 - 25 cm; lobes
lanceolate, sharply serrate along margins, acuminate at apex, 10 - 20 x 2.5 em. Cauline
leaves pinnately lobed, 10 - 30 x 5 - 25 em; lobes lanceolate, irregularly serrate; petioles
often Mattened and auricled at base, sometimes spongy in nature. Racemes panicled,
many-flowered, dense, elongating up to 25 cm long in fruit, densely capitate hairy, Sepals
obovate or clliptic-obovate, concave, 3.7 - 5 x 3.5 mm, prominently veined. Petals
obovate or oblong, attenuate at base, 3.5 - 5.5 x 2- 3 mm, white or creamy yellow. Fruits
suborbicular, bilobed, 3 - 3.5 cm across; lobes unequal in size, rarely one lobe abortive;
wings aboul as broad as the locule. Sceds reniform, black, ca 1 x 0.8 cm,

FI. & Fr. May - Aug.
Distrib. India: Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh.
Nepal, Pakistan and China (W, Tibet),

48. Thlaspi L.

Herbs, annual, bicnnial or perennial, glabrous or glaucous, more rarely pilose, with
unbranched hairs. Radical leaves rosulate, rarely not, entire or shallowly dentate;
cauline leaves oblong, entire or toothed, sessile or subsessile with auriculate base.
Inflorescence an ebracteate elongating raceme or sometimes corymbose or scapose.
Flowers white or pink, rarcly yellow, Scpals oblique, erect, not scapose, broad-mem-
branous along margins. Petals entire, obovate or spathulate, shortly clawed at base.
Stamens free, edentate. Fruit a dehiscent silicula, oblong to elliptic, obcordate or
orbicular, laterally compressed, acuminate or acute at apex, with or without apical notch;
style ercct, more or less elongated, apex stigmatose, emarginate; valves boat-shaped,
dorsally sharply keeled, sometimes more or less winged or rarely wingless; septum
narrow, membranous. Seeds 2 - several in each locule; cotyledons accumbent.,

Mostly in Europe and Asia; about 60 species, 6 in India.

KEY TO THE SPECIES

Fruits orbicular to broadly obeordate, winged throughout the length 2
Fruits usually oblong, winged only in the upper 2/3 or wingless 3
Fruits orbicular, seeds striated 1 T.srvense
Fruits obcordate, seods not striated 4. T. kotschyanum

el o
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15 Flowers6 - 7 mm across; Truits ohlong-elliptic, more or less entire at apex, wingless 1. T, andersondl
b. Flowers 3 -5 mm across; Iruits ohloag or obtriangular, slightly or distincily retuse of apex, wings

ohscure or sharp [

4 Fruils obtriangular to oblong, straight; plants usually 15 - 30 cm high 5 T. manlanum

b, Fruits oblong, subcontorted; plants shart up 10 15 cm high 5

5. [Fruits 2 - 2.5 mm broad 1 T. cochlearioides

b, Fruiis ca 1.5 mm broad & T. sepligerum

1. Thilaspi andersonii (Hook. [. & Thomson) O. Schulz in Ann, Akad. Wiss. Wien,
Math.-Nat. 63: 98. 1926, in obs. [beridella andersonii Hook. f. & Thomson in 1. Linn,
Soc., Bot. 5: 177. 1861; Hook. {. & T. Anderson in Fl. Brit. India 1: 163. 1872,

Herbs, procumbent or ascending, up to 20 cm high; stems mostly branched from
the base; flowerless shoots weak, decumbent. Radical leaves spathulate, stalked, indis-
tinctly toothed, 1 - 4 x 0.3 - 3 cm; cauline leaves ovate-oblong, auricled and amplexicaul
at base, more or less entire or serrate-dentate along margins, 0.5 - 2.5 x 0.4 - 1.5 cm;
leaves on barren shoots broadly ovate to more or less orbicular, shortly clawed. Racemes
4-5(-8) cm long in fruit. Flowers white or pale rose; pedicels 5 (-10) mm long in fruit,
ascending and spreading. Sepals ovate, 2 - 2.5 x 1~ 1.5 mm, papery margined. Petals
oblong-ovate, often veined, clawed, 5 - 6 x 2 - 2.5 mm, Fruits narrowly lanceolate to
oblong-lanceolate, curved, entire, acute at apex, 6 - 10 %2 - 3mm; style 1.5 - 2 mm long.
Seeds 2 - 6 in each locule.

Fl. & Fr. March - July.

Distrib. India: Open hillsides amidst grass, 3400 - 4600 m. Jammu & Kashmir,
Himachal Pradesh, Uttar Pradesh and Sikkim,

Nepal, Bhutan and China (5.Tibet).

2. Thiaspi arvense L., Sp. Pl. 646. 1753; Hook. f. & T. Anderson in Fl, Brit. India
1: 162. 1872,

Eng.: Field Penny-cress; Hindi: Maula (Jaunsar); MNep.: Cheka-chumi.

Herbs, annual, glabrous up to 50 cm high; stems ercet, simple or corymbosely
branched, Radical leaves not rosulate, ovate-oblong, obovate, petioled, usually obtuse
at apex, 2 -8 x 1 - 2 cm; cauline leaves oblong-lanceolate, sessile, acule-sagittale and
amplexicaul at base, acute to subacute at apex; all leaves more or less dentate or toothed.

' elongating up to 25 cm long in fruit; pedicels erect-spreading, up to 15 mm
hng_m fruit. Sepals oblong-lanceolate, 2 - 2.5 mm long. Petals white, obovate or
s Clawed, obtuse at apex, 3- 5 mm long. Stamens shorter than petals; anthers

- Fruits orbicular-obovate or orbicular-ovate, much Nattened, broadly winged,
notched at apex, 12- 18x 10 - 15 mm; wings 2- 5 mm broad, prominently reticulate;
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style short; stigma capitate. Seeds 5 -7 in each locule, ellipsoid or ovoid, 1.75 - 225 ¢
1.25 - 1.5 mm, concentrically ridged and grooved.

FlL & Fr. April - Aug,

Distrib. Indin: Weeds of roadsides and farm lands, 2200 - 4000 m. Jammu &
Kashmir, Uttar Pradesh, Bihar, West Bengal, Sikkim, Arunachal Pradesh, Orissa,
Maharashira and Tamil Nadu.

MNepal, Bhutan, S.W. Asia, Europe and America.
Notes. Tender leaves are eaten as vegetable,

3. Thlaspi cochlearioides Hook. [. & Thomson in J. Linn. Soc., Bot. 5: 177. 1861;
Hook. . & T. Anderson in FL, Brit, India 1: 162. 1872,

Herbs, erect or decumbent, glabrous, up to 15 cm long; stems mostly branched from
base. Basal lcaves rosulate, more or less ovate or orbicular, rounded at base, obscurely
toothed, rounded at apex, 1.5 - 3 x 0.4 - 0.8 cm; petioles up to 5 cm long; upper leaves
elliptic-ovate or oblong-ovate, sessile, distinctly or obscurely acutely auricled at base,
toothed or entire along margins, 5 - 20 x 3 - 8 mm. Flowers in decumbent, corymbose
racemes; pedicels spreading or ascending, up to 3 mm long in fruit, glabrous. Scpals
oblong-ovate, 1.75- 2.25x0.75 - 1 mm. Petals white, tinged with purple, obovate, cuneate
at base, 3- 3x 1 -2 mm. Fruits oblong, often shightly curved, obtuse at base, retuse or
subemarginate at apex, sometimes twisied, 7 - 11 x 2.5 - 3 mm; style 0.5 - 1 mm long.
Seeds oblong-ovate, 3 - 5 in cach locule, pale brown, ca 1.25 mm long.

Fi. & Fr. June - Aug.

Distrib. India: Alpine slopes, 4200 - 4600 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh and Sikkim.

Nepal and Bhutan.

4. Thlaspi kotschyanum Boiss. & Hohen in Boiss.,, Diagn, Ser. 1, 8: 39, 1849, T.
cardiocarpum  Hook. [. & Thomson in J. Linn. Soc., Bot. 5: 176, 1861; Hook. . & T.
Anderson in Fl, Brit. India 1: 162, 1872,

Herbs, erect, glabrous, up to 40 cm high; stems usually branched from base. Basal
lcaves ovate, shortly stalked, 1 -3 x0.5 cm, dry up carly; cauline leaves ovate or oblong,
broadly sagittate at base, obtuse at apex, 1- 5x0.5 - 2 cm, Racemes clongating up to 10
(-20) cm long in fruit; pedicels ca 0.5 mm long in fruil. Sepals ovale, white-margined, ca
1 mm long. Petals linear-oblong, cuncate at base, rounded at apex, 1.5 - 1.75 mm long.
Fruits orbicular-obcordate, broadly winged, 6 - 10 x 9 - 12 mm, rounded and broadly
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al apex, netted-veined; stigma sessile, included within the sinus, Sceds 4 - 5in
each locule, reddish-brown, ca 1.5 mm long.

FL & Fr. April - May.
Distrib. India: Jammu & Kashmir and Himachal Pradesh.
C. & S.W. Asia.

5, Thlaspi montanum L., Sp. PL 647.1753, T. cochleariforme auct. non DC,; Singh
& Kachroo, FL. Srinagar 169, 1976. T. cochleariforme DC. subsp. griffithianum (Boiss.)
Jafri in Notes R. Bot. Gard. Edinb. 22: 119, 1956; Nair, Fl, Bashahr Himal, 30. 1977. T.
alpestre auct, non L.; Hook. [. & T. Anderson in Fl. Brit. India 1; 162, 1872,

Herbs, perennial, mat-formimg, up to 30 cm high; stems many from short or
elongated branched caudex, glabrous, mostly glaucous. Basal leaves in rosettes, spathu-
late or oblong-obovate, narrowed and stalked at base, mostly rounded at apex, 1.5-7x
03 - 2 em; cauline leaves ovate-cordate, sessile, auriculate and clasping at base, obtuse
to acute at apex, 1 - 3x 0.4 - 1.5 cm; all entire or sinuate-denticulate, subcoriaceous,
glabrous. Racemes up to 10 (- 15) em long in fruit; pedicels usually horizontal to
horizontal-ascending or sometimes obscurely deflexed up to 8 mm long in fruit. Sepals
ovate or oblong-ovate, greenish to purplish with a narrow hyaline border, 2.5 - 3 mm
long. Petals spathulate, white or pinkish purple, cuncate at base, 4 - 7 mm long, ca 3 mm
wide. Fruits obovate or obcordate, obtuse to truncate or subemarginate to distinetly
emarginate al apex, obscurcly to slightly winged above, 4-8x2 - 3.5 mm; style 1 -2 mm
long, Seeds ovate, pale brown, 2 - 4 in each locule, ovale, ca 1.5 mm long, pale brown.

Fl.& Fr. April- Aug.
Distrib. India: Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.,
S.W. Asia, Europe and America.

Notes. See Bhaumik (in J, Econ. Tax. Bot. 3; 237 - 239, 1982) for discussion about
the identity of this species.

6. Thlaspi septigerum (Bunge) Jafri in Notes R. Bot. Gard. Edinb. 22: 119, 1956;

& Kachroo, Alp. Fl. Kashmir Himal, 86. 1983, Eutremna septigerum Bunge, Verz.
Pil. Ostl. Ale. 73. 1836.

Herbs, perennial, erect, glabrous, up to 15 cm high, Basal leaves suborbicular,
entire, 2.5 - 3.5x0.5- 1 cm (including 1 - 1.5 cm long petiole); upper leaves sessile,
Rarrowly lanceolate or oblong, entire, acute at apex, 10 - 20x3 - S mm. Racemes 10 -
15- d, ascending, up to 7 em long in fruit, glabrous, Fruits oblong, laterally
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compressed, truncate Lo slightly emarginate at apex, 6 - 12 x 1.5 - 2 mm,; style 0.5 mm
long. Secds ellipsoid, dark brown, 4 - 6 in each locule, ca 1.5 mm long,

Fr. Sept.
Distrib. India: Jammu & Kashmir,
Pakistan and C. Asia.
Tribc8. MATTHIOLEAE O.Schulz
(P. K. Hajra, H. J. Chowdhery and G. H. Bhaumik)

Annual or perennial herbs or small undershrubs, hoary or stellate pubescent,
subglabrous or rarcly glabrous. Leaves rosulate or cauline or both, Flowers white,
purple or pink, rarcly yellow, Sepals usually erect, inner pair often broad and saccate
at base, Filaments usually lincar; anthers often oblong, retuse at apex. Lateral nectar
glands various, often semiannular, with or without basal process; middle glands present
or absent. Ovary sessile or with short gynophore; stigma short or long. Pods short or
long, bilocular. Seeds usually 2 in each locule, winged or without wings.

4 genera and 13 species in India.
44, Chorispora R. Br. ex DC,, nom cons.

Herbs, annual or perennial. Stems erect, branched mostly from base; hairs bran-
ched or unbranched, glandular or sometimes eglandular. Leaves deeply pinnatifid to
entire; basal leaves rosulate, petiolate; upper subsessile to sessile. Racemes lax; flowers
showy, Sepals erect, the laterals slightly saccate at base. Petals spathulate, long-clawed,
emarginate al apex, aboul twice as long as sepals, purple. Stamens 6. Ovary linear,
bilocular; style long; stigma short, bilobed. Fruit an indehiscent articulated siliqua,
linear, torulose or moniliform, breaking into 2-sceded segments; style at least half as
long as fruit, more or less beaked, Seeds few to many, 1 in each locule, cotyledons
accumbent.

Chiefly distributed in Eastern mediterrancan region and C. Asia; about 10 species,
5 in India.

KEY TO THE SPECIES

la. Annual or biennial herbs i
b. Perennial herbs 3
2a. PFowers pink, lilac or violet; beak as long as the body of siliqua, thickened 5 C. tenella
bh. Flowers vellow; beak hall or less than hall the length of the body of siliqua, thin 4. C. sibirica
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a5 Plowers yellow, siliqua ca 10 mm long i C mcropie
b. Plowers pink or violet; siliqua 15 - 30 mm long 4

4a. Flowering stem short of absent; pedicels up to 30 mm long in Fruil; petals 14 - 16 mm long
1. C. bungeana

b, Flowering stem conspicucusly present; pedicels up to 15 mm long in fruit; petals 6 - 10 mm
1. C. sabulosa

1. Chorispora bungeana Fischer & Meyer in Shrenk, Enum. PL Nov. 1: 96. 1841;
Dhar & Nagshi in Geobios 3: 65, L.1. 1976.

Herbs, percnnial, glabrous, 5 - 8 em high; rootstock thick, inconspicuous or sup-
Radical leaves rosulate, oblancecolate, pinnatifid or sinvate-dentate, long-
stalked, 20 - 50 x 3 - 10 mm. Scape slender, glabrous, 1-flowered, sometimes 2 -
5_flowered racemes, embedded in leaves. Flowers solitary, ca 1 cm across, bluish-pink;
pedicels slender, glabrous, up to 3 cm long in fruit. Sepals erect, oblong, more or less
pilose, usually violet, 5 - 8 mm long. Petals spreading, tapering into a long claw, dilated
and deeply emarginate at apex, 15 - 20 x 5 - 7 mm. Fruits cylindrical, torulose or
moniliform, 20 - 30 x 1.5 - 2 mm; style 5 mm long. Sceds ellipsoid, compressed, 1.5x 1
mm, reddish brown.

Fl. & Fr. May - July.

Distrib. India: On dry gravelly and rocky slopes and moraines, ca 3100 m. Jammu
& Kashmir.

Pakistan, Alghanistan, C. & S.W. Asia and Russia.
Notes. Pods ealen raw or cooked as vegetable.
Dhar & Nagshi (1. ¢.) reports it from Mccnamarg in Kashmir,

1. Chorispora macropoda Trautv. in Bull. Soc. Nat. Mosc. 33: 1. 109, 1860; Jafri in
FL. W. Pakistan 55: 205, 1973.

Herbs, perennial, suberect, 5 - 10 em high; stems slender, branched from base

ing compact tufts, finely pubescent with both glandular and eglandular simple hairs.
Leaves mostly radical, congested at base, stalked, oblanegolate or oblong-spathulate,
more or less dentate to p'mnatipartite, 20- 30 x4 - 7 mm; lobes small, lanceolate, glabrous
10 sparsely hairy along margins. Racemes dense, up to 7 cm long in fruit; pedicels
ascending, 8 - 10 mm long in fruit, Sepals 2 - 3 mm long, sparsely hairy. Petals
linear-spathulate, clawed at base, dilated and emarginate at apex, 5 - 7 mm long. Fruits
irregularly flattened and torulose, 10 - 15 x 2 - 2.5 mm, fincly glandular hairy; style 2.5 -
4 mm long.
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Fi. & Fr. May - July.
Distrib. India: Jammu & Kashmir.
Central and S.W. Asia.

3. Chorispora sabulosa Cambess. in Jacquem., Voy. Bot. 15, t. 15. 1844; Hook. [,
& T. Anderson in Fl. Brit. India 1: 167. 1872. C. elegans Cambess. in Jacquem., Voy,
Bol. 15, 1. 14. 1844. C. elegans Cambess. var. sabulosa (Cambess.) O. Schulz in Notizhl,
Bot. Gart. Berlin 9: 1071, 1927,

Herbs, perennial, 3 - 20 em high; stems slender, much-branched, forming compact
tufts at base, glandular hairy or rarely glabrous. Leaves radical, rosette, oblanceolate or
spathulate, deeply pinnatifid o irregularly dentate, rarely entire, petiolate, 1-8x0.2 -
1 cm, hairy; lobes lanceolate, terminal larger, laterals smaller. Racemes many-flowered,
compact at first, clongating up to 18 cm long in fruit. Flowers showy; pedicels up to 20
mm long in fruit. Sepals elliptic-oblong, 3 - 5 mm long, pilose. Petals 6 - 12 mm long.
Fruits cylindrical, torulose or moniliform, 10 - 15 (-20) x 2 - 5 mm; hairs glandular or
eglandular; valves usually breaking into 1-secded parts on each side; locules biscriate,
opposite or almost alternate, tubercled; style subulate, 3 - 4 mm long. Seeds 6 - 10, ca
1.5 mm across,

KEY TO THE VARIETIES

la. Fruits eglandular hairy XL var. eglandulosa
b, Fruits glandular hairy AL var. sabulosa

3.1, var. eglandulosa Naray. cx Naithani & Unival in Indian J, For, 5(3): 245, 1982,
Fi. & Fr. June - Sept.

Distrib. India: Along rocky slopes. Himachal Pradesh,

3.2. var. sabulosa

Fl. & Fr. June - Sept.

Distrib. India: Common n dry places and along rocky hill slopes. Jammu &
Kashmir and Himachal Pradesh,

Central & S.W. Asia.

Notes. Fruits arc edible.
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4, Chorispora sibirica (L.) DC. Syst. Nat. 2: 437, 1821; Hook. f. & T. Anderson in
Fl. Brit. India 1: 167. 1872. Raphanus sibiricus L., Sp. PL 669, 1753,

Herbs, annual, 5 - 20 em high; stems erect, slender, branched [rom base; hairs
and eglandular. Basal leaves rosulate, stalked, oblanceolate, more or less
sinuate-dentate to pinnatifid, 2 - 5 x 0.3 - 0.5 cm, finely glandular hairy; lobes narrowly
lanceolate; cauline leaves gradually smaller, sessile. Racemes up to 15 cm long in fruit;
pedicels spreading or ascending, slightly thickened, sometimes reflexed or subhorizon-
tally declinate. Sepals oblong, ca 3.5 mm long, pilose. Petals dilated above, emarginate
at apex, 5 - 8 mm long. Fruits cylindrical, fincly torulose, often curved or subreflexed,
glandular hairy, 15 - 20x 1.5 - 2 mm; beak ca 5 mm long. Seeds oval, compressed, brown,
cal5x1mm.

Fl. & Fr. June - July.
Distrib. India: On dry hill slopes. Jammu & Kashmir,
Central and S.W. Asia.

5. Chorispora tenella (Pallas) DC., Syst. Nat, 2; 435, 1821; Hook. f. & T. Anderson
in FL Brit. India 1: 166. 1872, Raphanus teneflus Pallas, Reise 3(2): 741. 1776

Eng.: Blue-mustard.

Herbs, annual, 15 - 50 cm high; stem and leaves glandular hairy. Basal leaves
rosulate, oblanceolate, sinuate-toothed, petioled, 4 - 7 x 1.5 - 1.75 em; upper lcaves
lanceolate to linear-lanceolate, shortly stalked to sessile, irregularly dentate to subentire,
2-8x03-2cm. Racemes lax, up to 20 cm long in fruit; flowers distant, light purple;
pedicels 3 - 4 mm long in fruit, Sepals oblong, 5 - 6 mm long, hairy outside near apex,
Petals entire, 10 - 11 x 2 mm. Fruits cylindrical, more or less torulose, 20 - 30 x1.5-2
mm, spreading, gradually tapering towards apex, breaking transversely into several
Ejund:d parts, sparscly glandular hairy; stylar beak subulate, 15 - 25 mm long; stigma
bilobed. Seeds 1.5 - 1.75 x 0.3 mm, brown.

Fi. & Fr. May- Aug.

Distrib. India: On dry hill slopes, roadsides, waste places, fields and open range
lands. Jammu & Kashmir and Himachal Pradesh.

Central and S.W. Asia, Europe and America.
20, Matthiola R. Br., nom, cons,

Herbs or often small undershrubs, annual or perennial, hoary or stellate pubescent,
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Fig. 36. Matthiola Navida Boiss.
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rarcly glandular or subglabrous. Leaves enlire or sinuate; basal leaves petioled; upper
ones sessile or shortly petioled. Racemes lax, ebracteate. Flowers white or purple, large;
bracts absent; pedicels ercct or ascending. Sepals erect, inner ones saccate at base.
Petals long-clawed, linear, spreading, purple, white or yellowish, Stamens 6, Ovary
oblong, many-ovuled; stigma of 2 erect connivent lobes. Fruits cylindric or flattened;
valves 1-veined; style absent. Seeds 1-seriate, flattened with broad membranous wing.

§.W. Asia, Europe and South Africa; about 60 species, 2 cultivated in India.
KEY TO THE SPECIES

1a. Lraves sinuste or pinnatisect; Mowers 5 - B mm across 1. M. Navida
b, Leaves entire; flowers ca 15 mm across 1 M. incana

1. Matthiola Navida Boiss., Diagn, Pl. Nov. Or. 1,6: 9. 1845, M. adoratissima auct,
non (Pallas) R. Br. (1812); Hook. f. & T. Anderson in Fl. Brit, India 1: 131, 1872,
Fig. 36.

Perennials, 30 - 60 cm high, hoary with stellate pubescence. Lower leaves obovate;
upper lanceolate, sinuate or pinnatiscct, rarely entire, 1.5-4x 1 -2 cm; petioles 0.5- 2
cm long. Racemes lax, 5 - 15-flowered, 20 - 40 cm long. Flowers 5 - B mm across,
purplish, often fragrant. Sepals ca 1 cm long. Petals oblong-lincar, entire, ca 2 cm long,
Stamens ca 8 mm long; anthers ca 2 mm long. Fruits linear-oblong, compressed, erect,
rigid, stellate-pubescent, 7 - 13 cm long. Seeds ca 2 x 1 mm, broad with marginal wing.

FlL & Fr. April - July.
Distrib. India: Jammu & Kashmir,
S.W. Asia,

2. Matthiola incana (L.) R. Br. in Aiton, Hort. Kew. ed. 2, 4: 120. 1812; Jafri in FL.
W. Pakistan 55: 200. 1973. Cheiranthus incanus L., Sp. PL. 662, 1753, Fig. 37.

Herbs, perennial, woody at base, 25 - 75 cm high, densely white-canescent. Leaves
oblanceolate, usually entire, rarely sinuate-pinnatifid, 3- 9x0.5- 1.5cm, Racemes 15-
30-flowered, 5 - 30 cm long; pedicels 10 - 15 mm long; lower pedicels 7- 25 mm in fruit.
Flowers purplish, ca 1.5 cm across. Sepals 9 - 15 mm long. Petals 20- 30 x 4 - 12 mm.
Fruits 10 - 15 cm long, crecto-patent, compressed, glandular-pubescent; stgima nar-
rower than siliqua, without conspicuous horns.

Fl.& Fr. March - May.

Distrib. India: Cultivated as an ornamental.
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Fig. 37. Matthiola i
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Coasts of South and Western Europe, Cyprus, Turkey, Arabia and Egypt.
EXCLUDED SPECIES
1. Matthiola tenera Rech. [, in FL. Iran. 57: 235, 1968,

Rechinger (L ¢.) reports this species from Jammu & Kashmir. However, there is
no specimen in Indian herbaria.

2. Matthiola tristis (L.) R. Br. in Aiton, Hort. Kew. ed. 2. 4: 120. 1812. Cheiranthus
ristis L., Sp. Pl. ed. 2: 925, 1759.

According to Hook f. & T. Anderson (1872) this species is cultivated in the gardens
of Northern India. There are no specimens in Indian herbaria.

51. Notoceras R.Br.

Herbs, small, depressed, branched, hoary with bipartite medifixed appressed hairs.
Leaves linear to oblanceolate, entire, sessile or subsessile. Racemes leaf-opposed.
Flowers white, linear-oblong, not clawed, white. Sepals equal at base, erecto-patent, not
saccate, Petals small, lincar to oblong, not clawed, white, Stamens 6; filaments lincar.
Lateral nectar glands in pairs, minute; middle glands absent. Ovary subquadrate with
2 apical horns, 6 - 8-ovuled; style short; stigma minute, capitate. Fruit a short tardily
dehiscent siliqua, rigid, linear to oblong, with 2 horns at apex; valves narrowly winged
and keeled; style distinct; stigma capitate. Seeds l-seriate, compressed, wingless:
cotyledons accumbent,

Mediterranean region, eastwards to India; 2 species, one in India.

Notoceras bicorne (Aiton) Amo, Fl. Iber. 6: 536, 1873, Ervsimum bicome Aiton,
Hort. Kew. ed.1, 2: 394. 1789. Notoceras canariense R. Br. in Aiton, Hort. Kew, ed. 2,
4:117,1812; Hook. f. & T. Anderson in FL. Brit. India 1: 140. 1872. N. hispanicum DC.,
Syst, Nat. 2: 204. 1821.

Herbs, 15 - 30 cm long; branches procumbent,ascending, spreading from base.
Leaves lanceolate, linear-lanceolate, entire, 1- 5x0.5- 1 cm. Racemes 15- 25-flowered,
short, dense, leaf-opposed. Flowers ca 2 mm across; pedicels up to 2 mm long in fruit,
stout, thickened. Sepals ca 2 mm long. Petals ca 2 mm long. Stamens ca 2 mm long.
Fruits tetragonous, 5 - 8 mm long, ca 1.5 mm thick; valves torulose, 1-nerved, hairy. Seeds
2 - 5in each locule, compressed.

Fl. & Fr. April - May.

Distrib. India: Jammu & Kashmir and Punjab.
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Pakistan, 5.W, Asia and Mediterrancan regions of Europe,

Notes. Jafri (in Fl. W. Pakistan 55: 193, 1973) has quoted a collection (Falconer
s.n. in K) from Kashmir without any precise locality. Except for a single specimen from
Punjab (Herb. Sulp. Kurz,, CAL Acc. No. 22253) there is no collection from India,

52. Parrya R. Br,, scnsu lato

Herbs, perennial, tufted; rootstock thick; hairs unbranched, sometimes glandular.
Basal leaves rosulate, linear or spathulate, entire, pinnatifid or sinuate-dentate, often
stalked with sheathing bases, Scapes 1-many-flowered, usually leafless. Flowers large,
white or purple. Sepals erect, inner saccate at base. Petals spathulate, clawed, white or
purplish. Stamens usually 6; anthers linear, oblong. Ovary linear, many-ovuled; style
with bilobed, erect stigmas. Fruit asiliqua lincar-oblong, compressed or much flattened,;
valves with distinct median vein; style very short; stigma 2-lobed. Seeds 1 - 2-seriate,
compressed, winged.

Mostly in Central Asia; about 30 species, 5 in India.

KEY TO THE sPECIES

la. Lemves entire 5. P. plaiycarpa
b, Leaves pinnatisect, irregularty toothed or pinnatifid 1
2a. Flowers ca 2 cm across 3
b. Flowers up to 1 om across 4
3a. Scapes 1-Mowered 1 P. exscapa
b. Scapes many-flowered 4, P. nudicaulis
da. Leaves deeply pinnatisect; lobes narrowly oblong 1. P. chliralensis
b. Leaves pinnatifid o subpinnatisect; lobes triangular 3. P. minjanensis

1. Parrya chitralensis Jafri in Notes R. Bot. Gard. Edinb. 22(2): 115. 1956 & in FL
W. Pakistan 55; 212, 1973,

Herbs, 10 - 20 cm high, glabrous; rootstock woody, 4 - 5 cm thick. Leaves deeply
pinnatisect, 5 - 7-jugate, 3 - 7x 1 - 1.6 cm; terminal lobes acute at apex, 5-10x15-5
mm; lateral lobes 4 - 10x 1 - 2.5 mm, Scapes erect, glabrous, 8 - 20 cm long. Racemes
3 - 4-flowered. Flowers ca 7 mm across; pedicels erect, glabrous, 1-9 mm long. Sepals
oblong, erect, saccate at base, obtuse al apex, glabrous, white-margined, 7- 10x2 -3
mm. Petals spathulate, long unguiculate, 15 - 18 x3 - S mm. Stamens 7 - 9, ca 10 mm
long; anthers lincar-oblong, ca 3 mm long. Style ca 2 mm long. Fruits 5- 8 em long, 2 -
3 mm broad. Seeds many.

Fl. & Fr. June - July.
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Distrib. India: Jammu & Kashmir.
Pakistan.

2. Parryaexscapa Ledeb., Icon. Pl Ross. 1: 21, t. 86. 1829; Hook. f. & T. Anderson
in F1. Brit. India 1: 131, 1872,

Herbs, tufted, glabrous or puberulous; rootstock woody, slender. Leaves rosulate,
spathulate, entire or irrcgularly toothed, 15 - 40x 3 - 8 mm. Flowers purple, ca 2 mm
across; pedicels 1.5 - 3.5 cm long. Scpals ca 8 mm long. Petals 15- 20 mm long. Stamens
ca 7, ca 8 mm long; anthers ca 3 mm long. Fruits oblong, compressed, drooping, 4.5 -
55x0.5 cm. Seeds 1 - 2-seriate, ovate-orbicular, brown with broad membranous wing.

Fl. & Fr. May - July.
Distrib. India; Jammu & Kashmir,
Pakistan and Central Asia.

3, Parrya minjanensis Rech. L in Phyton 3: 62, 1951, P. stenocarpa Karelin & Kir.
var, pinnatisecta O. Schulz in Notizbl. Bot. Gart. Berlin 9: 1092, 1927, p. p. P. stenocarpa
Karelin & Kir. subsp. gilgitica Jafri in Notes R. Bot. Gard. Edinb. 22(2): 115. 1956.

Herbs, 10 - 25 cm high, densely hispid or glabrous, Leaves pinnatifid to pinnatipar-
tite, usually 5 - 7-toothed, 3 - 6 cm long, densely hispid. Scapes 8 - 22 cm long; racemes
5 - 6-flowered at apex. Flowers white or lilac, ca 1 em across; pedicels ca 5 mm long in
fruit. Sepals ca 8 mm long. Petals ca 1.5 cm long. Stamens 7, ca 8 mm long. Pods6 - 8
x 0.4 cm. Seeds many, oblong-ovate.

Fl.& Fr. June - July.
Distrib. India: Jammu & Kashmir.
Pakistan and Afghanistan.

4. Parrya nudicaulis (L.) Regel in Bull. Soc. Nat. Mosc. 34(3): 176. 1861. Car-
damine nudicaulis L., Sp. Pl 654, 1753, Arabis nudicaulis (L.) DC., Syst. Nat. 2: 240,
1821. Newrotoma nudicaule (L.) DC., Prodr. 1: 156. 1824, Parrya macrocarpa R. Br.in
Parry's Voy., app. 11: 270, 1824; Hook. f, & T. Anderson in F. Brit. India 131, 1872,

Herbs, 7 - 40 cm high, sparscly glandular-tomentose or rarely subglabrous; rhizome
Stout, long, Basal lcaves rosulate, lanceolate, sinuate-toothed or entire, 5 - 15 cm long,
glandular, long-petioled, Scapes up to 38 cm long in fruit; racemes 10 - 15-flowered.
Flowers ca 2 em across; pedicels 1-3 (-5) cm long in fruit. Sepals 5 - 10 mm long. Petals
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obovate, 10 - 20 mm long. Stamens ca 1 cm long; anthers ca 2 mm long. Fruits
compresscd, attenuate at base and apex, undulate along margins, 3 - 6 x04 - 05 cm,
Sceds many, suborbicular, broadly winged, ca 4 mm across.

Fl. & Fr. May - July.
Distrib. India: Jammu & Kashmir,
Pakistan, Afghanistan, C. & N. Asia and Arctic Europe.

5. Parrya platycarpa Hook. [, & Thomson in J. Linn. Soc., Bot. 5: 136, 1861; Hook,
I. & T. Anderson in Fl. Brit. India 1: 131. 1872,

Rootstock covered with old spongy petioles. Leaves spathulate or obovale, entire,
leathery, 2-4x0.5- 1 cm, glabrous or with hairy margins; petioles 2 - 4 cm long, sheathing
al base, Scapes short, thick, few-llowered, pilose, sometimes with 1 or 2 leaves. Fruits
ovate, 1.5 - 3x 0.5 - 1 cm, tapering into short, thick style; valves thin, convex, not veined,
midrib distinct. Seeds few, not winged.

Fl. & Fr. June - Aug.

Distrib. India: Sikkim.

Endemic.

Tribe 9. SISYMBRIAE DC.
(P. K. Hajra, H. J. Chowdhery and G. C. Das)

Herbs, annual, biennial or perennial. Leaves lyrate-pinnatipartite or pinnatisect.
Flowers white, pink or yellow. Lateral nectar glands semiannular or annular; middle
glands often joining laterals. Staminal filaments not appendaged; anthers usually ob-
long, obtuse. Fruits usually long; valves often convex; style usually short or absent; stigma
usually depressed, capitate. Seeds usually oblong or suborbicular,

12 genera and 32 species in India.

53. Alliaria Scop.

Herbs, annual or biennial. Basal leaves long-petioled; cauline leaves shortly
stalked. Racemes many-flowered, lax, elongated in fruit. Flowers small, white, Petals
oblong-obovate, about twice as long as sepals. Stamens 6; anthers short, obtuse. Lateral

nectar glands annular; middle glands broadly conical. Fruits bilocular, dehiscent. Seeds
1-seriate.
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Asia, Europe and North Africa; 2 species, 1 in India.

Alligria petiolata (M. Bicb.) Cavara & Grande in Boll. Orto Bot. Regia Univ.

i 3 418, 1913; Chowdhery & Wadhwa, Fl. Himachal Pradesh 1: 52. 1984, Arabis
petiolata M. Bieb., FL. Taur.-Cauc. 2: 126, 1808. Erysimum alliaria L., Sp. PL. 660, 1753,
Sisymbrium alliaria (L.) Scop., Fl. Carn. 2: 26. 1772; Hook. [. & T. Anderson in Fl. Brit.
India 1: 151. 1872. Alliaria officinalis Andrz. ex M. Bieb., Fl. Taur.-Cauc. 3: 445, 1819.

Herbs, branched or simple, 30 - 95 cm high. Basal leaves reniform, 5-12x2- 6 cm,
dentate; petioles 3 - 5cm long. Upper leaves ovale-cordate or deltoid, crenate,
1.5-7.5x 0.8 - 5.5 cm, membranous; petioles 1 - 2 cm long. Racemes 10 - 30-flowered,
up to 20 cm long in fruit. Flowers white, ca 4 mm across; pedicels up to 6 mm long in
fruit. Sepals ca 2 mm long. Petals ca 6 mm long. Stamens 2 - 3 mm long. Fruits 3.5 -
5.5 cm long; valves 3-nerved, with slot midrib. Seeds oblong, siriate and dotted, dark
brown.

FL & Fr. May - July.

Distrib. India: On rocky hill slopes at 2300 - 3000 m. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Nepal, Pakistan, Asia, Europe and N, America,
54. Aphragmus Andrz. ex DC,

Herbs, perennial, branching from base, more or less glabrous or slightly hairy
below. Leaves simple, rosulate, linear-spathulate to oblong, stalked, entire, subacute at
apex, fleshy, glabrous; cauline leaves several. Racemes short, axillary, lax, mostly
bracteate. Flowers small, mostly white or lilac; pedicels thin, suberect in fruit. Sepals
ascending, deciduous. Petals obovate-oblong, subacute at apex, about twice as long as
sepals, or more. Stamens 6; filaments slender; anthers ovoid. Lateral nectariferous
glands semicircular, opening inside, connate with narrow middle glands. Ovary sub-
sessile, elliptic to oblong-elliptic, 6 - 10-ovuled; style short with compressed capitate
stigma. Fruits elliptic-oblong, subcompressed, acuminate at both ends, glabrous; valves
distinctly midveined; septum usually absent, if present hyaline. Seeds 2-seriate, ovate,

smooth, radicle incumbent.
C. Asia, Tibet and Himalayas; 3 - 4 species, 1 in India.

Aphragmus oxyearpus (Hook. f. & Thomson) Jafri in Notes R. Bot. Gard. Edinb.
22: 96. 1956. Braya oxycarpa Hook. f. & Thomson in J. Linn. Soc., Bot. 5 169, 1861.
Lignarieila duthiei Nagshi in J. Econ. Tax. Bot. 3: 976. 1982 (1983). Brva alpina auct.
non Sternb. & Hoppe; Hook. f. & T. Anderson in F1. Brit. India 1: 155, 1872,
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Herbs dwarf, 3 - 8.5 (-10) cm high, glabrous or somewhat hairy below and glabroyg
above, purple. Radicle leaves 4 - 20 (-25) x 1 - 3 (-4) mm, shortly petioled or subsessile,
cauline leaves distant, oblong-elliptic to oblong-linear, entire, (5-) 7- 12 (-15) x 2. 3mm_
sessile; all leaves glabrous or sparscly hairy, subfleshy. Racemes 5 - 10-flowered, up to
5 cm long in fruit. Flowers white or pinkish, ca 3 mm across; pedicels ascending, 4.
mm long in fruit, puberulous. Sepals ovate-elliptic, ca 2 mm long, 3-nerved, glabrous,
Petals 3-3.5x 1.5 mm, tapering below. Stamens up to 2.5 mm long, bright yellow; anthers
ca 0.3 mm long. Fruiis erect, linear, terete or subcompressed, 5 - 10 x 0.5 - 2 mm,
glabrous; valves with curved veins; septum complete or incomplete; style thick, up o
0.5 mm long. Seeds 8 - 10 in each locule, ellipsoid, brown, ca 1 mm long,

KEY TO THE VARIETIES

Li. Fruits 1.5 - 2 mim brosd, terete L1. var. exycarpus
b, Fruits 0.5 - (L8 mm broad, subcompressed 1.2 vair. stenocarpa

1. 1. var. oxycarpus
Fl. & Fr. June - Aug.

Distrib. Tndia: Open grassy slopes, 4000 - 4700 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh and Sikkim,

Pakistan, China, Afghanistan and C. Asia.

1.2, var, stenocarpa (0. Schulz) G. C. Das, comb, nov. Braya axycarpa Hook. [. &
Thomson var, stenocarpa O. Schulz in Notizbl. Bot. Gart, Berlin 9; 1068, 1927,

Fl. & Fr. not known,
Distrib. India: Uttar Pradesh.

Endemic.

55, Arabidopsis Heynh.

Herbs, annual, biennial or perennial, ercct or suberect, branched from base, usually
densely simple or branched hairy. Radical leaves usually rosulate, often petiolate,
narrowed at base, rarely auriculate, ovate-oblong, entire or toothed; cauline leaves often
sagittate, entire or toothed. Racemes elongate, usually bracteate at base, lax in fruit.
Flowers white, purple or rose-coloured. Sepals spreading. Petals obovate or spathulate,
rounded, almost twice as long as scpals, pink, white or purple. Stamens usually 6.
Lﬂﬁralmcta:ghndsuauaﬂymuhrmmunularmddlnuﬁmmrum Ovary
linear, many-ovuled; stigma depressed. Fruits lincar, often curved, compressed or
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(erete, glabrous or hairy; valves usually weakly 1-nerved. Seeds few to many, 1-2-seriate.

Mainly Asian; about 15 species, 9 in India.

KEY TO THE SPECIES
ia. Cauline leaves cuncate at base i
p. Cauline lcaves usually sagittate-amplexicaul or broad at base 5
23, Fruits usually 0.5 - 1.5 cm long £ A thalians
b, Fruits usually 4 - B cm long 3
3a. PFlowers ca 3 mm across 9. A wallichil
b. Flowers ca 5 mm scross 4
d4a. Basal Jeaves not rosulate; (ruits blunt at apex with subsessile stigma 5. A russellinna
b. Basal leaves rosulate; fruits acute at apex with ca 2 mm long style 7. A taraxacifolia
5a. Flowem yellow 4. A pumila
b. Flowers white or pink &
6a. Raccmes bracteate mostly up 1o the apex 1. A. himalaica
b. Racemes ebracicate or rarcly few bracicate below 'l
7a. Fruits densely pubescent 2. A laslocarpa
b. Fruits glabrous 8
8a. Caulinc leaves sagittate-amplexicaul at base 3. A mollissima
b. Cauline leaves narrowed at base 6. A stricta

1. Arabidopsis himalaica (Edgew.) O. Schulz in Engler, Pllanzenr. 86 (IV.105):
283, 1924, Arabis himalaica Edgew. in Trans. Linn. Soc. 20: 31. 1846. Sisymbrum
himalaicum (Edgew.) Hook. f. & Thomson in J. Linn. Soc., Bot. 160. 1862; Hook. f. &
T. Anderson in FL. Brit. India 1: 147. 1872,

Herbs, biennial or perennial, 10 - 45 cm high, erect with spreading or ascending
branches, hirsute; hairs simple and stellate. Leaves oblong or spathulate, acute or
obtuse, 1-5x 03 - 1.5 cm; basal ones petioled; upper ones clasping stem, auricled at
base, sagittate, sinuate-toothed along margins, Racemes 15 - 30-flowered, with leaf-like
bracts, up to 15 cm long in fruit. Flowers pink; pedicels ca 1 cm long in fruit. Sepals
ovate-oblong, ca 2.5 x 1| mm; petals ca 4 x 1.5 mm. Fruits 1.5 - 3.5 cm long, erect or
spreading, terete to linear, glabrous or sprasely pubescent; valves 1-veined, striate.
Seeds many in each locule.

Fl. & Fr. May - July.

Distrib. India: Rocky hillsides and shaded or open forests, 3000 - 4500 m. Jammu
& Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim,

Afghanistan, Pakistan, Nepal, Bhutan and China (Tibet).
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2. Arabidopsis lasiocarpa . Schulz in Engler, Pllanzenr. 86(1V.105): 282, 1924,
Sisymbrium lasiocarpum Hook. f. & Thomson in J. Linn. Soc., Bot. 5: 662. 1861. (non F,
Mucller 1858); Hook. I & T. Anderson in FL. Brit. India 1: 348, 1872, 8. bhuranicum
Balakr. in J. Bombay Nat. Hist. Soc. 67: 57, 1970,

Herbs, annual, 10 - 45 cm high, slender, erect, hispidly greyish pubescent; hairs
mixed, simple and stellate. Radical leaves ovate-spathulate, 8- 25x4 - 6 mm, few, shortly
petioled, sinuate-toothed; cauline leaves sessile, obovate, 5- 12 x 2 - 4 mm, toothed 1o
subentire. Racemes 10 - 30-flowered, up to ca 15 cm long in fruit, often bracteate below,
Flowers ca 2 mm across, white or lilac; pedicels ca 2 mm long. Sepals oblong, ca 2 mm
long, pubescent. Petals2-3x 1 mm. Stamens ca 2 mm long, Fruits straight, terete, ca
16 mm long, denscly pubescent; valves convex. Seeds ca 15 in each locule.

Fi. & Fr. April - June.
Distrib. India: 2400 - 2800 m. Jammu & Kashmir,
Pakistan, Nepal and Bhutan.

3. Arabidopsis mollissima (C. Meyer) M. Busch, FL. Sib. & Or. Extr. 1: 136, 1913,
Sisymbrum mollissimum C. Meyer in Ledeb., FI. Alt. 3: 140. 1831; Hook. [. & T.
Anderson in FL Brit. India 1; 39, 1872, 8. thomsonii Hook. {, in J, Linn, Soc,, Bot. 5; 161,
1861.

Herbs, biennial or perennial, 7 - 45 cm high, ercct, simple or branched, glabrous or
hairy. Basal leaves rosulate, spathulate or oblong-obovate, 2.5 - 5x 0.5 - 1.5 cm, entire
or toothed, obtuse; cauline leaves lanceolate or oblong-ovate, entire or shallowly den-
tate, 0.8-1x0.3 - (.4 cm, sessile, auricled at base, amplexicaul, densely pubescent or
canescent. Racemes 15 - 35-flowered, up to 15 cm long in fruit, ebracteate, rarely
bracteate at base only. Flowers ca 4 mm across, white or pinkish; pedicels spreading,
filiform, 1- 1.5 cm long. Sepals ca 2 mm long. Petals ca 4 mm long, ca 1 mm broad.
Stamens ca 2 mm long. Fruits usvally erect, 2.5 - 5 cm long; valves convex, glabrous.
Seeds 20 - 40 in each locule,

Fl. & Fr. May - July.

Distrib. India: On north facing slopes of Himalayas, 3000 - 4000 m. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim,

Nepal, Bhutan, Pakistan, Afghanistan, C. Asia, Russia (Siberia) and W. China
(Tibet).

4. Arabidospsis pumila (Stephan) N, Busch, FL Cauc. Crite. 3, 4: 457 & 465, 1909.
Sisymbrium pumilum Stephan in Willd,, Sp. PL ed. 4,3 (1): 507. 1800. 5. foliosum Hook.
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f. & Thomson inJ. Linn. Soc., Bot. 5: 160. 1862; Hook. f. & T. Anderson in Fl, Brit. India
1: 148, 1872

Herbs, & - 30 cm high, suberect or decumbent, much-branched, scabrous, stellate
hairy. Radical leaves oblong-obovate, spathulate, toothed, 2 - 4 x 0.5 - 3 cm, shortly
ioled; cauline leaves oblong or obovate, sagittate, sessile and stem-clasping at base,
coarsely toothed, 2.5 - 8x 0.5 - 1.5 cm. Racemes 15 - 30-flowered, up 1o 15 cm long in
fruit. Flowers ca 2 mm across, yellow, turning white, chracteale; pedicels ca 2 mm long
in fruit. Sepals oblong, ca 2 mm long, glabrous. Petals ca 2 mm long, cream-coloured.
Stamens ca 2 mm long. Fruits 15- 30 mm long, ca 1 mm broad, slender, curved, glabrous
aor with a few stellate hairs; valves 1-nerved, thin, flattened, striate. Seeds 15- 30 in each

locule, oblong, ca 0.5 mm.
Fl. & Fr. March - June.

Distrib. India: Old mud walls and house tops, 1000 - 2000 m. Jammu & Kashmir
and Himachal Pradesh.

Pakistan, Iran, Central Asia and East Mediterrancan, E. Europe.

5. Arabidopsis russelliana Jafri in Notes R. Bot. Gard. Edinb. 22: 97 1956; R. R.
Rao & HJ]. Chowdhery in Indian J. For. 7: 257, 1984,

Herbs, annual, up to 65 cm high, erect, branched, sparsely hairy. Lower leaves
sessile or subsessile, 5 - 7-jugate, runcinate-pinnatifid, 7 - 8 x 1.5 - 2 cm; upper cauline
leaves linear-oblong, 1.5 - 3 ¢cm long, pubescent, sessile, Racemes 9 - 12-flowered, up to
10 em long, ebracteate. Flowers ca 3 mm across; pedicels ca Smm long. Sepals ca2 mm
long. Petals ca 4 mm long, white. Stamens ca3 mm long. Fruits subcylindrical, 5 - 6 em
long, obtuse, glabrous. Seeds ca 25 in each locule.

Fl. & Fr. June - July,

Distrib. India: Jammu & Kashmir and Himachal Pradesh,

Pakistan,

6. Arabidopsis stricta (Cambess.) N. Busch, Fl. Cauc. Crite. 3, 4: 457. 1909.
Malcolmia stricta Cambess. in Jacquem., Voy, Bot. Ind. 4: 16, 1844, Sisymbritim strdcoum
(Cambess.) Hook. f. & Thomson in J. Linn. Soc.,, Bot. 5: 161. 1862; Hook. f. & T.
Anderson in F1, Brit. India 1; 149. 1872. Fig. 38.

Annuals, 24 - 60 cm high, erect, simple, rigid, scabrid or hairy. Lower lcaves

li_'“il'-ﬂhhng to oblong-spathulate, 2.5 - 5.5 x 5 - 15 cm, narrowed into short petiole,
Sinuate-toothed or entire; upper cauline leaves lanceolate, 1 - 3x 0.3 - 0.6 cm, sessile or
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Fig. 38. Arabidopsis stricta (Cambess.) N. Busch : a. habit; b. inflorescence.



BRASSICACEAE KL}

spbentire. Racemes 25 - 50-flowered, up to 25 em long. Flowers €a 2 mm
m pale rose-coloured; pedicels 5 - 8 cm long. Sepals ca 2 mm long. Petals ca 3 mm
Jong. Stamens ca 2 mm long. Fruits ercct, curved, terete, 2.5 - 5 em long, glabrous;
yalves convex with prominent midrib; style short, tapering. Seeds 20 - 25 in each locule.

FL & Fr. April - Aug.

Distrib. India: Open west-facing slopes, 1800 - 3300 m. Jammu & Kashmir,
Himachal Pradesh and Uttar Pradesh.

Pakistan, Afghanistan and China (Tibet).

7. Arabidopsis taraxacifolia (T. Anderson) Jafri in FI. W. Pakistan 55; 274, 1973.
_Arabis taraxacifolia T. Anderson in Fl. Brit. India 1: 136, 1872,

Herbs, annual, 15 - 20 cm high, spreading, much-branched, hairy. Radical leaves
Iyrate-pinnatifid or lobed, 4 - t-jugate, 4 - 8 x 0.5 - 1.5 cm, hairy; terminal lobes large,
rounded, entire, rarcly toothed; laterals short, narrow, cntire, obtuse. Cauline leaves
few, lanceolate, oblong-lanceolate, entire or sinuate, sessile. Racemes 10 - 20-flowered,
up to 15 cm long in fruit. Flowers ca 4 mm across; pedicels slender, suberect, 1.2 - 2.5
cm long. Sepals pubescent or glabrous. Petals narrowly oblong, ca 5 mm long, pale rose
or white. Fruits linear, flattened, 3.5 - 6 cm long, suberect, horizontal or decurved,
glabrous; style long, acute; valves thin, veinless. Secds ca 1 mm long,

FL & Fr. April - June.
Distrib. India: Jammu & Kashmir and Himachal Pradesh,
Pakistan.

8. Arabidopsis thaliana (L.) Heynh. in Holl. & Heynh,, Fl. Sachs. 1: 538, 1842
Arabis thaligna L., Sp. Pl. 665. 1753. Sisymbrium thalianum (L.) Gay & Monnard in
Gandin, Fl. Helv. 4: 348, 1829; Hook. f. & T. Anderson in Fl. Brit. India 1: 148, 1872,

Herbs, 7 - 30 em high, erect, branched, hispid with simple or forked hairs, or
glabrous. Radical leaves rosulate, obovate, petiolate, 1.5 - 7.5 x 0.5 - 0.8 cm; cauline
leaves oblong or linear, remote, cuneate below, entire, sessile, 0.5 - 1.2 x 0.1 - 0.2 em.
Racemes 10 - 20 em long in fruit, slender. Flowers white, ca 2 mm across; pedicels 6 - 7
mm long, spreading or descending. Sepals ca 2 mm long. Petals white, ca 3 mm long.
Stamens 1- 2 mm long. Fruits narrow, lincar, glabrous, 0.8 - 2 cm long; valves 1-nerved,
Convex. Sceds ca 20 in cach locule.

FL & Fr. April - June.
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Distrib. India: Shady moist grassy slopes along stream sides, 1400 - 3800 m. Jammy
& Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim,

Bhutan, Nepal, Pakistan, temperate Asia and Mediterrancan region of Europe.

9. Arabidopsis wallichii (Hook. {. & Thomson) N. Busch, Fl. Caue. Crite 3, 4: 457
1909. Sisymbricwm wallichii Hook. £, & Thomsonin I. Linn. Soc., Bot. 5: 158. 1861: Hook.
f. & T. Anderson in Fl. Brit. India 1: 149, 1872,

Herbs, perennial, simple or branched, hispidly hairy, 15 - 45 em high. Radical leaves
crowded, runcinately lyrate, 2.5 - 8 x 1 - 2 em, terminal lobes large; cauline leaves few,
linear-lanceolate, pinnatifid or almost entire, 1.5 - 3 cm long. Racemes up to 15-
flowered, ca 15 em long. Flowers white or pale pinkish, ca 3 mm across; pedicels 1 - 2.5
cm long in fruit, spreading. Scpals ca 2 mm long. Petals ca 3 mm long. Stamens ca 3
mm long. Fruits spreading, curved, glabrous, 2 - 8.5 em long; valves more or less convex,
midrib distinct; style short, tapering. Seeds ca 20 in each locule.

Fl. & Fr. March - July.

Distrib. India: Open marshy grass slopes, 800 - 3500 m. Jammu & Kashmir,
Himachal Pradesh and Uttar Pradesh,

Mepal, Pakistan, Alghanistan, Iran and Central Asia,
56. Arcyosperma O, Schulz
Monotypic; description and distribution as for the species below.

Arcyosperma primulifolium (Thomson) O. Schulz in Engler, Pllanzenr. 56
(IV.105): 182, 1924. Sisymbriten primulifolium Thomson in Hooker's I. Bot. 5: 18, 1853.
Eutrema primuldifolium (Thomson) Hook. f. & Thomson in J. Linn. Soc., Bot, 5: 164.
1862, Fig. 39.

Herbs, perennial, low, 4 - 15 cm high, glabrous or sparsely hairy; rootstock covered
with leaf bases. Basal leaves rosulate, ovate-oblong, oblanceolate or broadly spathulate,
attenuate at base, acute or obtuse at apex, denticulate, sinuous or entire along margins,
3-14x1- 3 cm, sparsely pilose with simple hairs. Cauline leaves sessile, ovate-oblong
to oblong-elliptic, up to 3x | em. Racemes ebracleale; scapes bracteate, 3 - 10 cm long,
many; bracts leaf-like, obovate, 1.2 - 2.5 cm long. Flowers white or pink, ca 5 mm across;
pedicels filiform, 0.5 - 1 cm long in fruil, spreading, glabrous. Sepals suberect, ovate or
oblong-ovate, not pouched at base, 3 -4x 1 - 1.5 mm long. Petals obovate, clawed at
base, subemarginate at apex, ca 6 x 1 mm, white or purplish. Stamens ca 4 mm long.
Lateral nectar glands horse-shoe shaped; middle glands torulose, joining laterals. Ovary
sessile, oblong; ovules ca 35; stigma depressed, subsessile. Fruits linear-oblong, often
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Fig. 39. Arcyosperma primulifolium (Thomson) O. Schulz : a. plant, upper portion.
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curved, dehiscent, 1.5 - 2.5 cm long, 1.5 - 2 mm thick; valves submembranous with distineg
midrib. Seeds minute, few o numerous in 2 rows.

Fi. & Fr. May - July,

Distrib. India: Open rocky soil and partially shaded places, 3100 - 4500 m. Jammy
& Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.

Pakistan, Bhutan and Nepal.
57. Braya Sternh. & Hoppe

Herbs, small, perennial, dwarf, caespitose, branched from base; rootstock many-
branched; stems erect, often scapose, glabrous or greyish-white tomentose or pilose with
simple or 2-branched hairs. Leaves mostly radical, simple, linear-lanceolate or narrow-
oblong, narrowed at base, sessile or subsessile, entire or faintly denticulate along
margins, basal ones densely rosulate; cauline leaves wsually absent, rarely 1 or 2.
Racemes short or elongated, sometimes corymbose, many-flowered, ebracteate or rarcly
bracteate. Flowers small, pink, bluish or white or somelimes pale yellowish; pedicels
erect, short, thickened in fruit, Scpals persistent, divergent, oblong, not pouched at base,
tinged with purple, with hyaline margins. Petals obovale, cuneate at base, truncate at
apex, exceeding sepals, white or purplish. Stamens 6; filaments free; anthers short,
ovoid, obtuse at apex. Nectar glands small, pyramidal, on either side of the shorter
stamens. Ovary sessile, oblong or subcylindrical, 4 - 20-ovuled; style very short; stigma
depressed-capitate, shortly subbilobate. Fruit a siliqua or silicule, ovoid or subcylindric,
glabrous; valves convex, 1-nerved; septum hyaline, entire, 1-veined with many stout
parallel walls of the epidermal cells; style slender. Seeds 2-seriate, rarely 1-seriate, few
to many, ovoid.

Chiefly in high alpine regions of Arctic, Europe, C. Asia and Sino-Himalayas; about
13 species, 3 in India.

KEY TO THE SPECIES
la. Leaves absent or 1-leaved, narrowly linear, 1- 2 mm broad; sepals 1.5 - 2 mm long; petals 2 - 2.5 mm
long 3. B tibelica
b. Leaves spathulate or oblong-linesr, (2-) 3 (-2) mm broad; sepals ca 2.5 mm long petals 3.5 - 4.5 mm
long z
2a, Fruits6-8x1-15 mm, with recurved attenuate apex; pedicels 4 - 6 mm long L B thomsonli
b. Fruits4 -6x 1.5 -2 mm, with rounded apex; pedicels up to 4 mm long 1. B. rosea

1. Braya rosea (Turcz.) Bunge in Del. Sem. Hort. Dorpat 7. 183%9; Hook. f. & T.
Anderson in Fl. Brit. India 1: 155. 1872, Draba rosea Turcz. in Bull. Soc. Nat. Mose. 87.
1838,
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Herbs, erect, branched, 3 - 5 (-10) cm high; roots stout, fleshy, Radical lcaves
pumerous, entire , 10-30x2 - 4 mm, petiolate, glabrous or sparsely hairy, fleshy; cauline
Jeaves 5 - Tx 2 -3 mm, glabrous. Racemes 10 - 20-flowered, short, thick, somewhat
capitate, hairy or subglabrous, ebracteate. Flowers pale purple, rose or rarcly white, ca
3 mm across; pedicels erect, spreading, thick, slightly swollen in fruit. Sepals narrowly
scarious along margins, minutely pilose. Petals ca 1.5mm broad. Stamens up to 2 mm
long; anthers ca 0.2 mm long. Fruits ellipsoid or oblongoid, often obscurely torulose,
rounded at apex, minutely pilose; valves subconvex; style thick, 0.2 - 0.5 mm long with
depresscd short stigma. Sceds § - 15, ovate, yellowish-brown, ca 0.8 mm long.

Fl. & Fr. June - Aug.
Distrib. India: Jammu & Kashmir and Sikkim,
C. Asia.

2. Braya thomsonii Hook. f. in J. Linn, Soc., Bot. 5: 168. 1861. B. alpina auct. non
Sternb. & Hoppe 1815; Hook. f. & T. Anderson in FL Brit. India 1: 155. 1872.

Herbs, 2- 3 (-6) cm high; stems pilose with long simple hairs. Radical leaves erect,
7 - 14 (-25) mm long, usually glabrous, rarely ciliate; cauline leaves 8 - 10 x 1.5 mm,
Racemes 10 - 15-flowered, erect, up to 2.5 cm long. Flowers white, ca 3 mm across;
pedicels erect, rigid, thickened in fruit. Sepals oblong. Petals spathulate, ca 1 mmbroad.
Stamens up to 3 mm long; anthers ca (0.3 mm long. Fruits linear, subtorulose, recurved-
atienuate at apex, glabrous; valves ercct, 1-nerved; style 0.5 - 0.8 mm long with faintly
bilobate stigma; septum obscurely veined; seeds 8 - 10, 1-seriate, ovoid-oblong, brown-
ish, ca 0.8 mm long.

Fl. & Fr. June - Aug.
Distrib. India: 3600 - 5000 m. Uttar Pradesh,
China (Tibet).

3. Braya tibetica Hook. f. & Thomson in J. Linn. Soc,, Bot. 5: 168, 1861; Hook. I,
& T. Anderson in FL. Brit. India 1: 155. 1872.

Herbs, much-branched, erect, 4 - 8 cm high; roots slender. Leaves absent, some-
limes one-leaved, narrowly oblanceolate, attenuate at base, acute at apex, entire or rarely
faintly toothed along margins, 10 - 15 x 1 - 2 mm, thick, subglabrous. Racemes 15 -
20-flowered, corymbose-capitate, bracteate. Flowers ca 2.5 mm across, white or pink-
ish; pedicels subspreading, 3 - 4 mm long in fruit. Scpals ca 2 x 1 mm, minutely hairy
above, membranous. Petals oblong, cuneate, ca 3 x | mm, purplish. Stamens up to 1.8
mm long; anthers ovoid, ca 0.2 mm long. Fruits ellipsoid, attenuate at apex, 3.5- 4 x
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1.5 - 2 mm, puberulous; valves oblong, obscurely 1-veined; style 0.2-0.5 mm long, with
minute depressed stigma; septum hyaline. Seeds 4 - 6, ovoid, brownish, ca 1 mm long.

Fi.& Fr. July- Aug.
Distrib. India: 3500 - 5600 m. Jammu & Kashmir,
China (Tibet).

58. Camelina Crantz

Herbs, annuals or biennials, simple or branched. Cauline leaves sessile, often
auriculate, Inflorescence chracteate. Sepals erect. Petals yellow or white, Fruits more
or less inflated; style distinct. Seeds numerous,

C. Europe, Mediterrancan region and C. Asia; about 10 species, one in India,

Camelina sativa (L.) Crantz, Stirp. Austr. 1: 17. 1762 Jafri in FIl. W. Pakistan 55:
280. 1973. Myagrum saibum L., Sp. PL. 641. 1753,

Herbs, up to 80 cm high, branched mostly from base, glabrous or sometimes
sparsely hairy. Basal leaves oblong-lanceolate, sessile, cuneate at base, entire or irregu-
larly toothed along margins, 15 - 50 x 5 - 10 (-15) mm; upper leaves lanceolate or linear,
sagittate-amplexicaul at base, entire or toothed along margins. Racemes 30 - 70-
flowered, up to 30 cm long in fruit. Flowers yellow, ca 3.5 mm across; pedicels ascending,
10 - 20 (-25) mm long in [ruit. Sepals ca 2.5 mm long. Petals ca 5 mm long. Fruits
obovoid, rounded at apex, 7 - 9x 4 - 5 mm; valves convex, glabrous with a distinct midrib;
style 1.5 - 2 mm long with capitate stigma. Seeds 9 - 10 in cach locule, ovoid, ca 1.5 mm
long, brown,

Fi. & Fr. March - May.

Distrib. India: Jammu & Kashmir,

C. & 5.W. Asia and Europe.

59. Descurainia Webb & Berth,, nom. cons.

Herbs, annual or bicnnial, erect, pubescent with simple or branched hairs. Leaves
2 - 3-pinnatisect, sessile or petioled. Racemes many-flowered, chracteate. Flowers
small, yellow or cream-coloured; pedicels filiform. Sepals and petals more or less equal,
Stamens 6. Lateral nectar glands semiannular or almost annular; middle neclar glands

joining the laterals. Ovary linear, many-ovuled. Fruits linear, eylindrical, often up-
curved; valves 1-veined, Seeds 1 - 2-seriate,

h
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Chiefly American; about 40 species, 1 in India.

Descurainia sophia (L.) Webb ex Prantl in Engler & Prantl, Pllanzenf. 3, 2: 192,
1891. Sisymbrium sophia L., Sp. P1.659.1753; Hook. [. & T. Anderson in F1. Brit. India

1: 150. 1872. Fig. 40.

Herbs, 25 - 80 cm high, erect, branched, glabrous or sparsely pubescent; branches
ascending, Leaves numerous, 5 - 16 cm long; lobes narrowly linear or oblong, ca 2 mm
broad. Racemes up to 50-flowered, up to 25 cm long in fruit. Flowers ca 2 mm across;
pedicels ca 1.5 cm long in fruit, glabrous. Sepals oblong, ca2x 0.5 mm. Petals ca2 mm
long. Stamens ca 2 mm long. Fruits spreading or erect, subtorulose, 1.5 - 3 cm long, ca
1 mm wide, glabrous; valves 1-veined; stigma subscssile. Seeds ca 20, reddish brown.

FL & Fr. April - Aug.

Distrib. India: Near cultivated ficlds or dry open places, 1500 - 4300 m. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.

Nepal, Pakistan, C. Asia, Europe and N. Africa.
60. Guillenia E. Greene

Herbs, annual, erect or prostrate, branched, hairy, Leaves vsually basal, lyrate-
pinnate or deeply dissected; cauline, if present, few, variable. Racemes few-flowered,
bracteate, lax in fruit. Flowers small, white or pinkish; pedicels usually elongated.
Sepals suberect, not pouched. Petals usually longer than sepals. Nectar glands minute,
Owary cylindrical with 10 - 40 ovules. Fruits linear, on slender curved pedicels; valves
weakly 1-nerved, subconvex; style short, slender; stigma short. Seeds numerous, uniser-
iate,

Himalayas to Central Asia; 4 species, all in India.

EEY TO THE SPECIES

Ia. Plants diffuse; branches 75 - 15 cm h:mé L. G, axillare
b. Planis erect, 10 - 100 cm high 2
2a, Pods12-15cm long 4. G, minutiforum
b. Pods 35 -6 cm long 3
3a. Podsca 3.5 cmlong L G duthiei
b. Pods4 -6cm long i G. Naccidum

1. Guillenia axillare (Hook. f. & Thomson) Bennet in J. Econ. Tax. Bot. 4 (2): 593,
1983, Sisymbrium axillare Hook. [, & Thomson in J. Linn, Soc., Bot. 5: 102. 1861; Hook.
f. & T. Anderson in Fl, Brit. India 1: 149, 1872, Microsisymbrium axillare (Hook. f. &
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a. habit; b. plant, upper portion.
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Thomson) O. Schulz in Engler, Pllanzenr, B6: 160, 1924,

Diffusc annuals; branches spreading, 7.5 - 15 cm long, pubescent with simple and
branched hairs. Basal leaves spathulate, ca 2.5 cm long, lobed or toothed, shortly
petioled; cauline leaves ovate or oblong, 0.6 - 1.5 cm long, rounded at apex, sessile,
Racemes clongate, lax, 6 - 10 flowered, leafy. Flowers bracteate, large, solitary in axils
of upper leaves, white; pedicels slender, spreading or ascending. Sepals oblong, ca 2.5
mm long. Petals 3 - 5 mm long, white. Fruits very slender, terete, straight or slightly
curved, subtorulose, ca 0.6 cm long, glabrous; style short.

FL & Fr. April - Aug.
Distrib. India: Roadsides in evergreen forests, 2500 - 5000 m. Sikkim.
Nepal and Bhutan,

2. Guillenia duthiei (O. Schulz) Bennet in J. Econ. Tax. Bot. 4 (2): 593. 1983,
Microsisymbrium duthiei 0. Schulz in Notizbl. Bot. Gart. Berlin 9: 1089, 1927,

Herbs, annual, up to 1 m high; stems erect, hollow; hairs simple, patent, ca 1 mm
long, mixed with shorter bifurcate and stellate hairs. Lower cauline leaves obovate-
cuneate, dentate-lobulate, rounded at apex, narrowed to a short petiole; upper leaves
oblong, sessile, minutely denticulate, subacute, gradually smaller; topmost floral leaves
linear, ca 3 mm long, all membranous, both sides clothed with simple and stellate hairs,
Racemes ca 40-flowered, up to 50 cm long in fruit, bracteate. Flowers minute; pedicels
1-2mm long. Sepals oblong, ca 1.5 mm long, hirsute. Petals spathulate, ca 2 mm long,
white. Stamens 1.5 - 1.8 mm long; anthers oblong, ca 0.4 mm long. Ovary hairy. Fruits
erect, narrowly linear, subterete; valves with stellate hairs; septum slender, 1-nerved.
Seeds biseriate, numerous, oblong, ca 0.5 mm long, brown.

Fl. & Fr. July - Aug.
Distrib. India: Uttar Pradesh (Kumaon).
Endemic.

3. Guillenia Maccidum (O, Schulz) Bennet in J. Econ, Tax, Bot. 4 (2): 593, 1983,
Microsisymbrium flaccidum O. Schulz in Notizbl. Bot. Gart. Berlin 9: 1090, 1927,

Herbs, 10 - 45 cm high, branched, subercct or ascending, hairy below, glabrous or
su rous above. Basal lcaves lyrate, pinnatipartite or obovate, 1 - 2-jugate, 2- 5 x
1 -2 cm; terminal lobes large, obovate-orbicular or suborbicular, sparsely denticulate;
lateral lobes minute; cauline leaves absent or a few. Racemes 10 - 20-flowered, ebrac-
teate, lax, up to 25 cm long in fruit. Flowers ca 5 mm across, white; pedicels filiform,
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glabrous, ascending or upcurved, 1.2 - 2.5 cm long in fruit. Sepals ca 2 mm long, Petals
ca Smm long. Stamens ca 3 mm long. Fruits linear, 4 - 6 cm long, glabrous; valves with
a distinct midvein; style ca 1 mm long. Seeds ca 20 in each locule, brown,

Fl. & Fr. April - June,
Distrib. India: Jammu & Kashmir,
Pakistan.

4. Guillenia minutiflorum (Hook. [. & Thomson) Bennet in J. Econ. Tax. Bot. 4
(2): 593. 1983, Sinymbrum minutiflorum Hook. f, & Thomson in J. Linn, Soc., Bot, 5:
158. 1861; Hook. [. & T, Anderson in FL Brit. India 1; 149. 1872, Microsisymbrium
minutiflorum (Hook. [. & Thomson) O. Schulz in Engler, Pflanzenr. 86: 160, 15924,

Herbs, annual, 5 - 22 cm high, branched, stellately hairy. Leaves pinnatisect, 1 -
2-jugate, petioled; lobes narrowly oblong or linear, 3 - 5 mm long, entire, thick. Racemes
5-10-lowered, lax, up to 10 cm long. Flowers ca 2 mm across, white; pedicels filiform,
spreading. Sepals ca 1 mm long. Petals ca 2 mm long. Stamens ca 1 mm long. Fruits
lingar, straight or slightly curved, 1.2 - 1.5 cm long; valves glabrous or hairy, Seeds 5 -
10 in each locule, minute, brown.

FlL & Fr. April - June.
Disirb. India: Jammu & Kashmir and Himachal Pradesh.
Pakistan, Afghanistan and China (Tibet).

61. Lignariella Bachni

Herbs, annual, slender, flexuous, subspreading, prostrate, glabrous, or with simple
hairs. Leaves deeply trilobed or tripartite, upper ones sometimes entire.  Flowers
axillary, solitary or few in bracteate racemes, blue, pinkish or white; pedicels thin,
flexuous, elongated in fruit. Sepals ovate, equal; inner sepals pouched or saccate at base,
cochleate at apex. Petals showy, purplish, usually twice as long as sepals. Stamens 6,
equal, straight; filaments somewhat winged; anthers ovate. Lateral glands semilunar,
encircling the base of stamens, converging with transverse glands. Ovary ovoid, shortly
stipitate, 1-locular, 2 - B-ovuled; style short, reflexed, slightly dilated at apex. Fruits
ellipsoid to oblong-ellipsoid, subterete, more or less falcate or crowned with reflexed
style, glabrous; valves convex, membranous; sepium absent or rudimentary. Seeds (-1)
2 - 5, 1-seriate, oblong-ovoid; cotyledons accumbent,

Himalayas in between 3000 and 4700 m, Pakistan, Nepal, Bhutan, Tibet and India;
2 species, both in India,
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KEY TO THE SFECIES

1a. Leaves peticlate, 1.5 - 2 mm broad; pedicels 10 - 15 mm long in fruit; petals ca 4 mm long

1. L hobsonii
b. Leaves sessile or subsessile, 2. 8 mm broad; pedicels 6 - 10 mm long in fruit; petals 25 -3 mm long

L L obscura

1. Lignariella hobsonii (Pcarson) Bachni in Candollea 15: 57, 1955, Cochlearia
hobsonii Pearson in Hook,, Icon. PL 1, 2643, 1900,

Herbs accumbent, 3 - 7 (-30) cm high, branched. Leaves marcescent, broadly ovate
or oblong-suborbicular, attenuate at base, acute at apex, 3 - 6 x 1.5 - 2 mm, deeply
trilobed, often tripartite, rarely entire or 5-lobed; stipules conical, at base of cauline
leaves, glandular, ca 0.3 mm long; petioles 2 - 15 mm long. Flowers solitary, axillary, 5 -
6 mm long, ebracteate; pedicels glandular, 10 - 15 mm long, accrescent. Scpals cymbi-
form, forming a pouch at base, narrowly scarious along margins, glabrous, ca 2.2 mm
long. Petals ovate or nearly orbicular, rounded at apex, abruptly narrowed, blue,
occasionally white, rarely mauve. Stamens 2.8 - 3 mm long; flaments flat, subwinged;
anthers ca 0.5 mm long. Ovary altenuate at apex; ovules 2 (or 6, rarely 11 or 12) with
thick funicle. Fruits unilocular, often curved or sickle-shaped, flat, 10 - 13 mm long,
1.5 - 2 mm thick; style 1 - 4 mm long. Seeds 1 - 6, with smooth testa.

Fl. & Fr. June- Aug.
Distrib. India: Streamsides, 2600 - 3600 m. Sikkim.
Nepal, Bhutan and China (Tibet).

Notes. Smaller forms with shorter styles are referable to subsp. serpens (W, Smith)
Hara, which seems to be the common one in Sikkim Himalayas,

2, Lignariella obscura (Dunn) Jafri in Candollea 134. 1957. Draba obscura Dunn
in Bull. Misc. Inf. Kew 1924: 383, 1924

Herbs, prostrate, 4 - 8 (-10) cm high, much-branched, distantly leafy, glabrous above,
ill_am:ly hairy below. Leaves rosulate, elliptic, elliptic-oblong or spathulate, entire or
faintly trilobed, 7- 20 x 2 - 6 mm, rarcly stalked, Racemes 3 - 10-flowered. Flowers
bracteate, white, ca 2.5 mm across; pedicels filiform, spreading. Sepals oblong, obtuse
al apex, 1.8 - 2 mm long. Petals somewhat orbicular, obluse at apex, ca 1.2 mm broad.
Stamens 1.5 - 2 mm long; anthers ca 0.5 mm long. Fruits subtorulose, (5-) 8-15x1-2
mm; style 1 - 1.3 mm long, with minute depressed stigma; scptum absent. Seeds ovoid,
3 - 6, brown, ca 1 mm long,

FL & Fr. May - July.
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Disirib, India: Jammu & Kashmir.
Pakisian.
62. Sisymbrium L.

Herbs, annual, biennial or perennial, glabrous or hairy, Leaves entire, pinnatifid or
pinnatisect, lower petiolate, upper sessile or subsessile. Racemes many-flowered, elong-
ated in fruit. Flowers usually yellow; pedicels more or less thickened. Sepals erect,
Petals 4, unguiculate with long claws, usually oblong-obovate. Stamens 6, free; filaments
simple; anthers oblong or obtuse. Lateral nectar glands annular, quadrate or hexangu-
lar. Owvary linear-subcylindrical, sessile, many-ovuled; style short. Fruits lincar-subey-
lindrical, erect or spreading; valves 3-nerved, usually glabrous; septum hyaline. Seeds
1-seriate, many, ovoid; cotyledons incumbent.

Mostly temperate; about 70 species, 7 in India.

Literature. KHOSHOO, T. (1967) Blosystematics of Sisymbrium iro complex XITT: Taxonomic
considerations. Bull. Bot. Surv, India 9: 49 - 55, F 1.

KEY TO THE SPECIES

la. Fruits usually 1-4.5 (-5) cm long 2
b, Fruits 5 - 10.cm long L]
2a. Pedicels 2 -4 mm long in frait 6. 5. officinale
b. Pedicels 6 - 13 mm long in fruit 3
3a. Flowers ca 3 mm across 4. 5 firio
b. Flowers ca f - B mm across 5 5 loeselil
4a. Flowers ca 3 mm across; pedicels 0.5 - 1.5 cm long 3. S heleromalum
b. Flowers 5 - 6 mm across; pedicels 3 - 12 mm long 3
Sa. Lower leaves runcinate-pinnatifid, lateral lobes 6 - § paired 1. 5. altissimum
b. Lower leaves 1 - 5-jugate &
6m. Lower leaves 1 - 2-jugate 1. 5. brassiciforme
b. Lowerleaves 4 - S-jugate 7. 8. orientale

1. Sisymbrium altissimum L. Sp. PL 659.1753. 8. panonicum Jacq., Icon. PL Rar.
1: 12, 1. 123, 1786; Hook. . & T. Anderson in FL Brit. India 1: 150, 1872,

Herbs, annual or bicnnial, 15 - 55 cm high, erect, divaricately branched above, hispid
or glabrate. Basal leaves runcinate-pinnatifid, 5 - 17 x 3 - 7.5 cm, shortly petioled; upper
leaves narrowly linear, 5 - 7-jugate, toothed or entire. Racemes many-flowered, up to
30 cm long in fruit. Flowers ca § mm across, pale yellow; pedicels ca 1 em long in fruit,
spreading or ascending. Sepals ca 5 mm long. Petals ca 1 cm long. Stamens ca 6 mm
long. Fruits lincar-subceylindrical, straight, 7.5 - 10 em long, glabrous; style subelongate,
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19931

thick: stigma large, 2-lobed; valves 3-nerved. Seeds ca 50 1in each locule.
FL & Fr. April - July.
Distrib. India: Jammu & Kashmir.
C. & S.W. Asia and Europe.

2. Sisymbrium brassiciforme C. Meyerin Ledeb., FL Al 3.129. 1831, §. columnae
auct. non. Jacq. 1776; Hook. £ & T. Anderson in FL Brit. India 1: 150. 1872, p. p.

Annuals, 50 - 90 cm high, erect, slightly branched, glabrous or hairy below; hairs

ing or reflexed. Lower leaves ovate-oblong to lanceolate, runcinate; segments

toothed; terminal lobe angled; upper leaves lincar, hastate, subsessile to sessile.

Racemes 25 - 45-flowered, up to 20 cm long in fruil. Flowers ca 4 mm across, pale yellow;

pedicels 4 - 8 mm long. Sepals ca 3 mm long. Petals ca 6 mm long. Stamens ca 5 mm

long. Fruits 5 - 9 cm long, spreading, very slender, curved, glabrous or hairy; valves
striated, indistinctly costate; style thickened, ca 1 mm long. Sceds oblong, brown,

Fl. & Fr. May - July.
Distrib. India: Jammu & Kashmir, Himachal Pradesh and Maharashtra.
Nepal, Pakistan, Afghanistan, C. Asia and China (Tibet).

3. Sisymbrium heteromallum C. Meyer in Ledeb. Fl. Alt. 3: 132, 1831: Jafri in Fl.
W. Pakistan 55: 252. 1973.

Herbs, annual or biennial, 30 - %0 cm high, erect, branched above, hairy or subgla-
brous below. Leaves lyrate-pinnatifid, petioled; terminal lobe much larger than laterals;
lateral lobes 2 - 3-paired, shortly toothed. Racemes 25 - 40-flowered, up to 20 cm long
in fruit. Flowers ca 2 mm across, pale yellow. Sepals ca3 mm long. Petals ca 4 mm long,
Stamens ca 4 mm long. Fruits 5 -7 cm long, glabrous; valves convex, 3-nerved. Seeds
many, oblong-ellipsoid.

FiL. & Fr. April - June,
Distrib. India: Jammu & Kashmir.
Nepal, Pakistan, China (Tibet), C. Asia, Russia (Siberia) and Mongolia,

4. Sisymbrium irio L., Sp. PL. 659, 1753; Hook. [. & T. Anderson in FL. Brit, India
1:150. 1872, 8. irivides Boiss. in Ann. Sci. Nat. ser.2, 17; 76. 1842,
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Hindi: Asalio, Khub-khala.

Herbs, annual or biennial, crect, 15 - 85 cm high, branched, glabrous or sparsely
hairy or pubescent at base. Radical leaves petioled, numerous in rosetie, pinnatipartite:
cauling leaves runcinate-pinnatifid; segments remote, spreading, toothed; terminal lobes
large, sometimes hastate. Racemes 40 - 80 or sometimes more flowered, up to 25 cm
long in fruit. Flowers ca 3 mm across, yellow; pedicels slender, ascending, 06 - 1.5¢cm
long in fruit. Sepals ca 2 mm long. Petals ca 3 mm long. Stamens ca 3 mm long. Fruit
siliqua, ascending, slender, subtorulose, 3 - 5 cm long, young ones overtopping raceme,
mature oncs 3-nerved; stigma sessile. Sceds 20 - 40 in cach locule, oblong, minutely
granulate, light brown.

FlL & Fr. Nov. - May.

Distrib. India: Plains to hills. Jammu & Kashmir, Himachal Pradesh, Rajasthan,
Punjab and Rajasthan,

Pakistan, Afghanistan, most of Asia, Europe and North Africa.

Notes. Seeds containing isorhamnetin are expectorant and stimulating. Leaves
contain Vitamin A and C.

5. Sisymbrium loeselii L., Cent. PL 1: 18, no. 49. 1755; Hook. [. & T. Anderson in
FL Brit. India 1: 151. 1872,

Herbs, annual or bicnnial, 25 - 100 cm high, erect, branched, hairy or rarely glabrous,
Basal leaves sublyrately runcinate; terminal lobes elongated, triangular or hastate;
lateral lobes 2 - 4-paired; all lobes dentate; upper leaves smaller, shortly petioled or
subsessile, Racemes many-flowered, up to 25 cm long in fruit. Flowers ca 7 mm across,
yellow; pedicels ca 1 cm long in fruit, ascending or upcurved. Sepals ca 3 mm long.
Petals ca 6 mm long. Stamens ca 4 mm long. Fruits lincar-subcylindrical, erect,
upcurved, 1.5 - 4.5 cm long; valves 3-nerved. Seeds oblong-ellipsoid, somewhat papil-
lose, brown, ca 25 in cach locule.

Fl. & Fr. May - Aug.
Distrib. India; Jammu & Kashmir and Himachal Pradesh.
Europe and most of Asia.

6. Sisymbrium officinale (L.) Scop., Fl. Carn. 2: 26. 1772; Nagshi in Geobios 2:
164. 1975. Erysimum officinale L., Sp. Fl. 660, 1753.
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Herbs, annual, 20 - 50 cm high, erect, densely branched, with simple rigid reflexed
hairs. Radical lcaves rosulate, lyrately deeply pinnatisect, 5 - 8 x3 - 4 cm; terminal lobes
more or less rounded or subtriangular, irregularly toothed; cauline leaves smaller with
a narrow, often hastate terminal lobe. Racemes branched, 15 - 25-flowered. Flowers
3. 4 mm across, yellow; pedicels erect, thickened, ca 3 mm long, erect. Sepals erect,

saccalc at base, ca 2 mm long. Petals spathulate, spreading, clawed at base,
obtuse at apex, ca 4 mm long. Stamens ca 3 mm long. Fruits 1 - 1.5 cm long, hispid or
glabrous; valves rigid, 2 - 3-nerved, rigid. Seeds 10 - 11 in each locule, ellipsoid,

reddish-brown.
FlL & Fr. April - July.

Distrib. India: An undergrowth in Deodar forests, at ca 1800 m. Kashmir and
Himachal Pradesh.

Europe, Asia and N. Africa,
Notes. Magshi (L c.) reports it from Uri in Kashmir with detailed description.

7. Sisymbrium orientale L., Cent. PL 2: 24. 1756. S. columnae Jacq., Fl. Austr. (.
323. 1776; Hook. [. & T. Anderson in FL. Brit. India 1: 150. 1872, p. p.

Herbs, annual or biennial; stems stout, erect, branched, glabrous or hairy below, up
to 75 cm high. Basal leaves in a roselte, runcinate or entire, usually 4 - 5-jugate; segments
ovale-oblong to lanceolate, toothed; terminal lobe angled, oblong or lanceolate, ofien
hastate. Racemes 15 - 20-flowered, ebracteate, up to 15 cm long in fruit; pedicels 4- 7
mm long. Flowers ca 5§ mm across, pale yellow. Sepals ca 5 x 1 mm, glabrous. Petals
obovate, 5 - 8 mm long. Stamens ca 5 mm long. Fruits 7 - 10 cm long, spreading, very
slender, curved, glabrous or hairy; valves not ribbed; style thickened, ca 2 mm long,
Seeds 40 - 50 in each locule, ellipsoid or narrowly ovoid, yellowish brown,

Fl. & Fr. April - Aug.

_ Distrib. India: Wastelands in rock crevices, 2700 - 3200 m. Jammu & Kashmir,
Himachal Pradesh and Uttar Pradesh.

S.W. & C. Asia, Africa and Europe.
63. Smelowskia C. Meyer
‘ H‘Fl’bfs perennial, erect, caespitose, branched mostly from base, often densely hairy
With simple and branched hairs; rootstock often thick and covered with withered

-bases. Leaves pinnatisect; lower ones rosulate, petiolate; upper few distant, shortly
Stalked; lobes narrowly oblong to linear. Racemes corymbose above, often lax below,
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bracteate. Flowers small, whitish or pinkish; pedicels filiform, ascending, short. Sepals
not saccale at base. Petals suborbicular, narrowed below, about twice as long as sepals,
Stamens 6; anthers oblong, obtuse. Lateral nectariferous glands annular, emarginate or
open inside; median glands cylindriform, on outer side of long stamens, united with
laterals to form a closed ring. Ovary ellipsoid, subcylindrical, usually 6 - 10-ovuled; style
short with depressed, capitate, subretuse stigma. Fruit a bivalved, lanceolate silicuia or
a short siliqua, 4 to 5 times longer than broad, tapering towards base; valves slightly
coriaccous, flat or somewhat keeled, midrib distinet; septum thin, often obscurely
I-veined, as broad as siliculae. Seeds few, usually uniseriate, oblong-cllipsoid; radicle
incumbent.

C. Asia and N. America; about 7 species, 1 in India.

Smelowskia calycina (Stephan ex Willd.) C. Meyer in Ledeb,, FI. Alt. 3: 170, 1831,
Jafri in F1. W. Pakistan 55: 282. 1973. Lepidium calycinum Stephan ex Willd., Sp. PL. 3
433. 1800,

Herbs, up to 30 cm high. Radical leaves 30 - 60 x 5 - 12 mm. Racemes 15 -
M0-flowered, up to 10 (-15) em long in fruit. Flowers pale yellow or whitish, ca 5 mm
across; pedicels erect, 5 - 8 mm long in fruit. Sepals3-3.5 mm long. Petals 5 - 6 x3 mm.
Stamens up to 3.5 mm long; anthers ca 0.7 mm long. Fruits ellipsoid, subterete, 6 - B x
1.5 - 2 mm, glabrous; valves convex; style 0.75 - 1 mm long; septum obscurely 1-veined.
Seeds 4 - 5in cach locule, ellipsoid, oblong, ca 1.5 mm long.

Fl. & Fr. June - Aug.
Distrib. India: Jammu & Kashmir,
Pakistan, Afghanistan, Asia and America.

Notes. This species is included on the authority of Jafri (in Notes R. Bot. Gard.
Edinb. 22: 117. 1956).

4. Torularia (Coss.) O. Schulz

Herbs, annual or perenaial, hairy with shortly stalked 2-branched and simple hairs.
Leaves pinnatifid or toothed, rarely entire; basal ones rosulate; cauline petioled or
sessile. Racemes bracteate, lax in fruit. Flowers small, violet, pink or white; pedicels
short, often thickened. Sepals erect or spreading, inner pair not pouched at base, Petals
almost twice as long as scpals, spathulate, or obovate. Stamens 6. Lateral nectar glands
in pairs, semiglobose or ovoid, frec or connate at base; middle glands absent. Ovary
linear to cylindrical, sessile. Fruits subeylindrical or subterete, bilocular, often torulose
and variously curved, usually hairy; styles short. Seeds 1-seriate.
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Mostly Asian; about 15 species, 1 in India.

Torularia humilis (C. Meyer) O. Schulz ex Limpricht in Fedde, Repert. Spec. Nov.
Sein. 12:390.1922. Sisymbrium humile C. Meyer in Ledeb,, Icon. PL Ross. 2; 16, . 147,
1850, Hook. f. & T. Anderson in Fl. Brit. India 1: 148. 1872.

Herbs, 2.5 - 20 cm high, decumbent or spreading, simple or branched, subhispid,
hoary or rarcly glabrous. Basal leaves oblong, sinuate-toothed or entire, 0.6 -3 x 0.5 -
0.8 cm; cauline leaves smaller. Racemes ca 15-flowered, up to 10 cm long in fruit.

Flowers ca 4 mm long. Sepals elliptic, obtuse, ca 3 mm long, pubescent or glabrous.
Petals ca 4 mm long, 1.5 - 3 mm wide, purplish. Stamens ca 2 mm long. Fruits torulose,
1.2 - 2.5 cm long, ca 1.5 mm thick, appressed-pubescent. Seeds 10 - 15 in cach locule,

minute.
Fl. & Fr. May - July.

Distrib. India: Rocky slopes, 3600 - 4200 m. Jammu & Kashmir, Himachal Pradesh
and Sikkim.

Bhutan, Nepal, Pakistan, Afghanistan, C. & N. Asia, N. America (introduced), W.
& N. China, Mongolia and Russia (Siberia).



CAPPARACEAE
(R. Sundara Raghavan)

Herbs, shrubs or trees. Leaves alternate, subopposite or rarely opposite, occasion-
ally crowded on abbreviated shoots, simple or digitately 1-several foliolate, rarely poorly
developed and caducous, entire, penninerved; stipules 1 - 2, sctaceous or spinescent,
Inflorescence axillary or terminal, racemose, corymbose or paniculate, sometimes
flowers solitary or in [ascicles on short shoots. Flowers bisexual (rarely unisexual and
plants dioecious), actinomorphic to slightly zygomorphic, pedicellate, bracteate; recep-
tacle cupular, infundibuliform, campanulate or cylindric with entire, undulate or fimbri-
ate margin; disc various or absent. Sepals 4, sometimes 6 or reduced to 3, biseriate, free
or connale below, equal or unequal, valvate or imbricate. Petals 4 (rarely 0, 2 or &),
sessile or clawed. Stamens 4-many, usually borne on a short or elongated androphore;
filaments free, sometimes coherent at base or adherent to gynophaore; anthers dithecous,
basifixed, longitudinally dehiscing. Ovary superior, sessile or supported by a short or
long gynophore, unilocular (or by spurious dissipiments divided into 2 or more loculi);
ovules few to many, on 2 - 6 parictal placentae, if trilocular then with axile placentation;
style short or absent, if present simple or split into 3 arms; stigma simple or capitate.
Fruits capsular or baccate and of various shapes, oblong-cylindrical, sometimes torulose
or lobed, 1 - many-secded; seeds orbicular to reniform, embedded in pulp or free;
endosperm none or scanty; embryo arcuate or incurved, cotyledons folded or convolute.

America, S. Europe, Africa, Asia and Australia, mostly in tropical and sublropical
regions; ca 48 genera and 700 species, 7 genera and 55 species in India.

Literature. DANIEL, M. & S. D, SABNIS (1977) Chemotaxonomical studies on Capparidaceae &
Cleomaceae, Curr. Sci. 46(14): 472 - 474. HEDGE, IAN €. & J. LAMMOND (1970) Capparidaceac.
In : K. H. Rechinger, FI. Tranica 68: 1 - 32 JACDBS, M. (1960) Capparaceae. In: van Steenis, Fl. Males,
L 6{1): 61 - 105, (L. 1 - 33. JAFRL S. M. H. (1973) Capparidaceae. In: Fl. West Pakistan 34: 1-35, . 1 -
9. MITRA, K. (1978) Contribution to the pollen morphology of the [amily Capparacesc. Bull. Bot, Surv.
India 17: 7 - 31, 1975.

Notes. Steriphoma Spreng., a native of America, is occasionally cultivated in gar-
dens,

KEY TO THE GENERA

la. Herbs or woody undershrubs with non-baccate [ruits F
b,  Shrubs or trees with baccate fruits 3

Fam. ed. M. P. Balakrishnan
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2 Herbs: fruits siligua with 4 or more secds 3 Cleome
-h- Undershrubs, woody; fruits dry, indchiscent, winged nutleis, 1 (or rarcly 2)-seeded 5 Dipterygium
aa. Sepals & ovary 3-oculed, with avile placentation T. Stixis
b Sepals 4 (3); ovary mostly unilocular, rarcly by false dissipimenis, 2 or more locular, with panetal
placentation 4
4a. Sepals fused, forming a distinet tube 6, Maerua
b, Sepals mostly free, rarcly slightly connate at base, but never forming a tube 5
$a.  Disc large, twbular, trumpet-shaped, petaloid; stamens 4 - 6, inserted halfway on gmophore
L. Cadaba
b. Disc otherwise: stamens numerous, at any rate more than B, inserted at base of gynophore &
fa. Shrubs with simple leaves 1 Capparis
b. Trees with trifoliclate leaves 4. Crufeva

1. Cadaba Forsskal

Scandent shrubs to small trees, unarmed; branches sharply tapering, thorn-like;
twigs hoary pubescent or glandular hairy, often covered with waxy scales. Leaves simple
to 2 - S-foliolate; stipules small, inconspicuous, Flowers zygomorphic, in axillary or
terminal racemes or corymbs, rarely solitary or fascicled. Sepals 4, biseriate, unequal;
outer pair enclosing the inner. Petals 4, rarely 0 or 2, clawed. Disc spathulate, infun-
dibular or trumpet-shaped, nectary often petaloid and toothed. Stamens 4- 8, exserted;
filaments unilateral, almost verticillate, on a short androphore or connate with andro-
gynophore. Ovary cylindric on elongated androgynophore, 1 (-2) locular; stigma sessile,
capitate; ovules numerous, 2-seriate on 2 (-4) parictal placentae. Fruit indchiscent or
tardily dehiscent, oblong-cylindric; seeds many, subglobose, embedded in scarlet pulp.

Alrica, Middle East, South Asia extending to Malesia and Australia; ca 30 species,
2 in India.

Notes. Pollen longiaxis, 3- colporate, size ranging from 20 - 40 u (polar axis) and 12
- 13 u (cquatorial diam.). Endoaperture circular or longate with well-developed or
diffused operculum. Exine scabrale, striate or reticulate (Krishna Mitra in Bull. Bot.
Surv. India 17; 14, .1, £. 10 - 11. 1975).

Literature., JAFRI 5. M. H. (1953) A note on the tayonomy and distribution of some species of
Cadaba. Pak. ]. Forestry B(2): 204 - 205, SAKHARAM RAQ, 1. (1955) Leaf variation within a species
Cadaba trifofiata W. & A. J. Bombay Nat. Hist, Soc. 53(2): 288 - 269,

KEY TO THE SPECIES

la. Leaves simpic; petals 4 1. C. frutlcosa
b, Leaves trifoliolate; petals 2 2. C. trifoliata
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1. Cadaba fruticosa (L.) Druce in Bot. Exch. Cl. Soc. Brit. Isles 3: 415, 1914,
Cieomne fruticosa L., Sp. P1. 671. 1753. Cadabe indica Lam,, Encycl. 1: 544, 1785; Hook.
[. & Thomson in FL Brit. India 1: 171. 1872,

Guj.: Bhatkani, Katikial, Telichemkand; Hindi: Kodhab; Kan.: Kagnika, Maraga-
cha, Maragadhachoppu; Mar.: Kalasakal, Kalitaka; Raj.: Dabi; Tam.: Kadagatthi,
izhudhi; Tel.: Addamoninika, Chekmadi. Chimurudi, Yenuka-parika (Chenchu tribes),

Shrubs, low straggling among bushes, 1.5 - 3 m tall; stems much-branched, terete;
old twigs glabrescent, smooth; young ones mealy farinaceous, with glandular mixed hairs,
Leaves simple, entire, elliptic, ovate or obovate, rounded at base, acute or obtuse or
cmarginate and mucronate at apex, 2.5 - 5 x 0.5 - 2.5 cm, glaucous, chartaceous or
coriaceous; petioles 2 - 8 mm long, mealy. Inflorescence terminal, one-sided corymbose
racemes, few-flowered. Flowers greenish (o creamy-white, ca 1.5 cm across; pedicels
6 - 12mm long, mealy, pubescent; bracts subulate, 5 - 6 mm long, mealy. Sepals greenish;
outer sepals ovate or obovate, boal-shaped, acute, 10 - 14 x 3 - 6 mm; inner ones
elliptic-lanceolate or oblong-ovate, acute, 10 - 12 mm long, ca 3 mm wide, glandular
pubescent outside. Petals while, spathulate, 10 - 16 x3 - 4 mm; claw very narrow, as long
as the limb. Disc prolonged into a 6 - 9 mm long trumpet-shaped process, expanded,
toothed-fimbriate and about 2.5 mm wide at apex, pinkish. Stamens 4 - 6, spreading,
inserted half way up on gynophore, rarely at different levels producing up to 1 cm long
androphore. Gynophore 1- 1.7 ¢cm long: ovary 3 - S mm long, ca 1 mm thick; style absent;
stigma sessile, blunt, glandular-pubescent, mealy when dry. Fruits narrowly cylindric,
irregularly torulose, 2 - 5.5 cm long, ca 4 mm thick; pericarp Meshy, thick, densely
glandular pubescent, greenish brown when [resh; seeds many, striate, black, ca 2.5 mm
long, ca 2 mm thick, surrounded by an orange-red aril, embedded in orange pulp.

Fi. & Fr. Throughout the year, peak being in November and February.
Distrib. India: Common in arid regions in scrub jungles from sea level to 150 m.

Throughout, except Himachal Pradesh, Jammu & Kashmir, hill states of N. E. India and
Andaman & Nicobar [slands.

Pakistan, Bangladesh, Myanmar, Sri Lanka and extending to Africa and Arabia.

Notes. Chenchu tribes of Andhra Pradesh use leaves for treating indigestion.
Leaves are crushed and 3 spoonfuls of the fGltrate taken daily for 3 days.

Pollination is through butterflies. The diploid plants have 2n = 16 (Micge in Rev.
Cytol. Biol, Veg. 24: 149-164. 1962) and tetraploids n = 16 (Baguar & Reescin Teil de
Pharmazic 20: 159 - 168, 1965),
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2. Cadaba trifoliata (Roxb.) Wight & Arn., Prodr, 1:24,1834; Hook. f. & Thomson
in F. Brit. India 1: 171 1872. Stroemia trifoliata Roxb., Fl. Ind. 2: 79. 1824 (as

Stroemeria). ¥ig. 4L

Fig. 41. Cadaba trifoliata (Roxb.) Wight & Arn.: a. flowering shoot showing variations
in leaflets; b. leal with oblong-lanceolate leaflets; ¢. outer sepal; d. inner sepal;
e, petal; fstamen; g. pistil; h. t. s, of ovary; L fruit; j. dehisced fruit; k seed.
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Tam.: Kantnkurichi, Manudu-kkurindu, Neelachedi, Odhaperali, Puma, Viluti,

Shrubs, unarmed, branched, crect or straggling, 2 - 3 m tall; stem white-tubercled,
scabrous on young parts, Leaves mostly 3-foliolate; leaflets elliptic or oblong-lanceolate,
ovate-clliptic or obovate, cuneate at base, acuminate at apex, 4-9(-13) x 1.3 - 4.8 ¢m,
distinctly reticulate veined; petioles 1 - 4 cm long, but shorter than leaflets; petiolules
1.5 - 3mm long. Racemes corymbose, 4 - 10- flowered. Sepals 4, outer pair ovate, 2 -
2.5x08 - 1 cm; inner pair elliptic, ca 15 x 6 mm. Petals 2, suborbicular, 38-5x25-3
cm, white or creamy; claw equalling the limb. Disc appendage spathulate, toothed at
apex, ca 15 mm long, shorter than claw, yellow. Androphore absent; stamens 6 (-7),
inserted at middle of gynophore, reflexed; filaments up to 2.5 cm long. Gynophore 4 -
5 cm long; ovary linear, 7- 8 mm long, ca 1 mm thick. Fruits terete, elongated, 8- 11 cm
long, 6 - 8 mm thick, black; seeds many, reniform, ca 3.5 x 3 mm, black.

FiL & Fr. Oct. - Now.

Distrib. India: Deciduous and semideciduous forests of Eastern Ghals at low levels,
Andhra Pradesh, Karnataka and Tamil Nadu.

Endemic,

Notes. Sakharam Rao (L. c.) mentions many aberrations in leaflet number, size,
shape, etc, in specimens collected from Tirunelveli, with the number of leaflets varying
from 2 1o 5 and the middle leafllets being either largest or smallest and petiole sometimes
being as long as lamina. In Fischer 4267 (CAL) and 4407 (CAL, FRC) from Mamander
in Andhra Pradesh, the leaves are 3 - S-foliolate, with leaflets rarely lincar-oblong
{exceptionally 7 - 8 times as long as broad) and Mowers having 3 petals and 7 stamens.

2. Capparis L.

Shrubs or rarely trees, erect, scandent or sprawling; shoots generally armed with
stipular spines, infrequently unarmed; base of shoots sometimes surrounded by cata-
phylls; indumentum simple or with stellate hairs. Leaves petiolale, alternate, simple,
entire, rarcly reduced and apparently leafless. Flowers bisexual, arranged in panicles,
racemes, corymbs or umbels, sometimes solitary, axillary or supraaxillary in vertical
series or 3 - 4 conferted on condensed lateral shoots; bracts early caducous. Sepals 4,
mostly caducous afier anthesis, in two uncqual whorls of two each; the outer concave
and overlapping inner ones, imbricate or valvate, free or almost so, rarely outer pair
connate in bud; inner pair always free and flat. Petals 4, caducous after anthesis, mostly
unequal, oblong or obovate, not clawed; the upper pair cohering around dise, but not
connate; lower pair free. Receptacle flat with small adaxial disc. Stamens B to many,
inserted on torus; androphore absent. Ovary ovoid or spherical on a gynophore not
much elongating but often incrassate in fruit, unilocular, 4 - many-ovuled; placentae 2 -
6; style short; stigma obscure to capitate. Berry on a slender or thickened stipe, globose,
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elongate or ovoid; pericarp leathery, corky or smooth, ribbed or sculptured, indchiscent
or tardily dehiscent; sceds 1 - many, reniform, embedded in pulp; embryo convolute.

Pantropic in America, Africa, Asia, Australia, sometimes in temperate regions of
Europe, China, Australia, S. Africa and S. America; ca 240 species, 29 specics in India.

Literatire. JACOBS, M. (1965) The genus Capparis (Capparaceac) from Indus to the Pacific.
Blumea 12: 385 - 541, JAFRI, S. M. H. (1956) The genus Capparis in West Pakistan, Afghanistan and N.W,
Himalays. Pakistan J. Forestry & 191 - 192, NICOLSON, D. H. (1975) The reinstatement of Capparis
heedii DC. (Capparaceac). Bull. Bot. Surv. India 17: 160 - 161. ST. JOHN, H. (1965). Revision of Capparis
spinosa and iis African, Asian and Pacific relatives. Micronesia 2: 25 - 4. SUNDARA RAGHAVAN, R
& R 5. RAD (1965) Critical notes on three specics of Capparis Linn, from peninsular India. J. Bombay
Nat, Hist. Soc. 62; 412 - 424,

Notes. Plants usually noctiflorous, with flowers opening at dusk and pollinated by
butterflics, moths or other nocturnal insects. Seed dispersal is effected by mammals or
birds. Sterility is prevalent in both sexes. Pollen longiaxis, oval, 3-colporate. Ectoaper-
ture colpi long extending to pole. Ectoaperture more or less circular, with granular
teeth. Exine ornamentation psillate, reticulate, rugose or perforate. Pollen quite ho-
mogenous.

KEY TO THE SPFECIES
la. Leaves small, only on young twigs, early caducous; plants apparently lealless 7. C. decidua
b. Leaves large, persistent, plants prominently leafy 2
2a. Flowers solitary, axillary (rarely 2 - 4 conferied together on lateral axis 2s in C. brevispina
ar C. nilgiriensis) 3
b. Flowers generaily not solitary snd axillary, but variousky arranged, (rarely a few flowers axillary if

inflorescence is a corymb or in supra-mxillary series)

9
3. Upper petaks with a yellow or purplish blotch; ovary densely bairy 4
b. Upper petals not biotched as above; ovary glabrous 7
4a. Leaves with basal two pairs of nerves conferted towards base L
b.  Leaves with arching nerves, never conferied towards base 6
58 Leaves with prominent reticulation and acute apex; flowers 8 - 10 cm across; gmophore glabrous
during anthesis 21. C. rheedel
B. Leaves with obscure reticulation and obtuse apex; flowers 1.5 - 1B cm across, gynophore hairy during
anthesiy 10, C. flavicans
6a.  Leaves stiff, recurved al margins, mucronate at tip; fruits beaked, with smooth pericarp
3 C. brevispina
b. Lesves Mlexvous, not recurved at margins, not mucronate at tip; fruits not beaked, with warted or
corrugated pericarp 18, C, nilgiriensis
Ta. Outer sepals connate in bud with free tip; inner sepals petaloid; fruits with sculptured pericarp
& C. divaricaia
b. Al sepals free, none petaloid; fruits with ribbed pericarp 8
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Ba. Twigs with brownish stellate indumentum; petioles 2 - 3 mm long: pedicels 1 - 1.5 cm long

13. C. grandifiors
b. Twigs with cobweb-like tomentum, at length glabrescent; petioles more than 5 mm long; pedicels 1.8
em long 17. C. spinosa
Ba. Flowers in supra-axillary vertical series of 2 - 10 or even more (rarely solitary, axillary) 10
b. Flowers otherwise, never in supra-axillary vertical series 15
10a. Flowers appearing before leaves, hence flowering shoots apparenthy lealless 1
b. Flowers not developing before leaves, hence Mlowering shoots atways leafy 12
11a. Flowers 2 - 4-stichous, many, extending for 10 - 15 cm or more, small, hardiy 4 - & mm across: sepals
less than 5 mm loag; (ruits B - 10 mm across 17. C. multiflora
b. Flowers not 2 - 4-stichous, 2 - 6 (10) together, large, 1.5 - 4 cm acroes; sepals more than 7 mm long:
fruits 4- 6 mm acToss 29. C. mvlanica
12a. Cataphylls present, at Jeast al base 13
b. Cataphyils absent 14
13a, Leaves drying glaucous, prominenthy reticulate; ovary 3 mm or less long, glabrous; fruits large, exceed.-
ing 3 cm across, many-sceded 15, C. micracantiha
b. Leaves drying brown, indistinctly reticulate; ovary 4 - 6 mm long, denscly tomentose; fruits small,
ender 1 cm across, 1 (-3)-sceded 19, C. olacifolia
14a. Shoots with recurved spines: stamens 16 - 20 8. C. tenern
b. Shoots generally unarmed, if armed, spines straight; stamens exceeding 20 L. C. scutifolin
15a. Inflorescence racemose of paniculate, if umbellate, the umbels arranged 10 form a panicle 16
b. Inflorescence neither meemose, nor paniculate; Nowers either in solitary umbels, subumbels or in
corymbs 20
lfa. Inflorescence a terminal or subterminal raceme 2 C. assambca
b, Inflorescence vanously paniculate 17

17a. Cataphylls prominent; flowers in axillary racemose bundles, arranged in the form of a panicle
20. C. pachyphylls
b. Cataphylls absent; lowers in axillary subumbels or corymbs, arranged in the form of & panicle 18

1Ba. Gynophore exceeding 3 cm in length; fruits exceeding 2.5 cm acToss 6. C. sikkimensis
b. Gynophore under 1.5 em in length; fruits under 2.5 cm across 19
19a. Midnb of leaves flattish or raised at basal pant; paniclés dense-Nowered; stamens § - 12; placentae 2,
fruits 1.8 - 2 em across with & leatheéry pericirp 11, C. Moribands
b. Midnb of leaves sunken at basal part; panicies lax-flowered; stamens 18 - =1; placentae 4; fruits
under 1.8 cm with thin pericarp 4. C. canlonlensis
2a. Flowers in corymbs (wath a few subterminal solitary Mowers intermixed at base) 21
b. Flowers umbellate or subumbellate 24
2a. Leaves with olive green velvety indumentum; veins close, more or fess paraliel, mostly without
intermediary nerves 14. C. grandis
b. Leaves otherwise, neither velvety pubescent, nor with close parallel nerves n
22a Piowers large, 10 - 12 em across; stamens B0 - 120; fruits 10 cm or more across when fully mature
16. C. moonii

b. Flowers medium-sized, 3 - 6 cm across; stamens under 60; fruits up to 6 cm across when Tully mature
3
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many-sceded 23. C. roxburghil
b. Sepals and petals pubescent; gmophore 2.5 - 3.5 em long: [ruits decp purple, umbonate, 2.5 - 3 om
across, 1 - 4-seeded 6. C. eleghornil
24a. Cataphylls conspicuous, al least at base 25
b, Cataphylls absent 2T
2%5a. Gynophore 20 - 25 mm long 5. C.clnerea
b. Gynophore under 15 mm long "
26a. Leaves lincar 1o oblong-lancealate; flowers purple or violet; fruits ellipsoid, & or more seeded
9. C. diversifolin
b. Leaves elliptic to oblong; Mowers greenish white; fruits spindle-shaped, 1 - 2-sceded 12 C. fusifern
27a. Mostly unarmed, if armed spines few, straight and short 25, C. shevaroyensis
b. Densely armed, spines otherwise 28
2a. Erect shrubs: leaves with cordate base; spines dimorphic, either long and acicular or sharply recurved
ar both in the same plant 1L . rotundifoils
b. Scandent shrubs; leaves cuncate, mounded or rarcly subcordate at base; spines uniform, recurved
24. C. seplaria

1. Capparis acutifolia Sweet, Hort. Brit. ed. 2. 585. 1830. C. sabigefolia Hook. f.
& Thomson in Fl. Brit. India 1: 179. 1872. C. bodinieri A. Leveille in Fedde, Repert. Nov,
Spec. 9: 450. 1911. C. viminea auct. non Oliver, 1868, Hook. . & Thomson, L ¢. C
membranifolia Kurz in J. Asiat. Soc. Bengal 43(2): 70, 1874

Nep.: Chila-pati.

Climbing shrubs or small trees; branches unarmed or with short 2 - 5 mm long
straight stipular thorns; shoots Moccose with brownish stellate hairs at first, soon
glabrescent; cataphylls absent. Leaves highly variable in size and shape, ovate-elliptic
to lanceolate, rounded or cuneate at base, abruptly acute or acuminate at apex, § - 12x
2 - 4 cm, thinly herbaccous, glabrous or minutely stellate-pubescent at first; midrib
slightly sunken above; lateral nerves 7 - 10 pairs, thin with fairly distinct reticulations;
petioles (4-) 5 - 7 (-11) mm long, channelled above. Flowers 2 - 4 (-6) in vertical
supraaxillary rows, sometimes solitary, axillary, 1 - 1.8 cm across, white; pedicels 1 -2
(-4) cm long, not thickened in fruit. Sepals subequal, broadly elliptic, rounded or
obovate, obtuse, concave, (4-) 5 - 8 (-9) x 3 - 4 mm; outer pair somewhal covering the
inner ones in bud, boat-shaped, ovate; inner pair elliptic with tomentose margins, Petals
white, rounded, obovate, (6-) 9 - 12 (-14) x 3 - 5 mm, glabrous outside, tomentose along
margins and mostly on inner surfaces. Stamens (20-) 28 - 35; filaments white, 2.2- 3 cm
long, equalling gynophore or up to 5§ mm longer. Gynophore (1.2-) 1.7-2.7 (-3.2) cm
long, filiform, not thickened in fruit, glabrous; ovary ovoid, ca 2 x 1 mm, glabrous;
placentae 2 (-3). Fruits globose or subglobose, often painted or apiculate at apex, (0.8-)
1- 1.5 cm across; pericarp thin, blackish when ripe; seeds obliquely reniform, 1- 3 (-8),
embedded in yellow pulp, ca 7 mm long, ca 6 mm wide, ca 3 mm thick.
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Distrib. India, Myanmar, China, Taiwan, Hainan, Laos, Cambodia, Vietnam and
Thailand.

Notes. The subsp. acutifolia is confined to §.E. China, Taiwan, Laos and Vietnam,
[t does not occur in India.

KEY TO THE SUBSPECIES
la. Leaves 2.5 times as long as wide; lateral nerves more than 7 pairs 1.2 subsp. sabisefolia
b. Leaves 1.5 - 2.4 times as long as wide; lateral nerves under 7 pairs 2
2a, Stipular thorns present; flowers greenish white LI subsp. bodinieri
b, Stipular thorns small or wanting, Mowers white with greenish striations L3 subsp, vimines

L1. subsp. bodinieri (A. Leveille) Jacobs in Blumea 12: 431 - 432, ff. 22 a-c. 1965,
C. bodinieni A. Leveille, in Fedde, Repert. Nov. Spec. 9; 450. 1911.

MNep.: Chila-pati.

Shrubs or trees, erect, up to 4 m tall; young shoots greyish or brown tomentose, later
glabrescent; stipular thorns straight, 2 - 4 mm long. Leaves ovate, acute to subobtuse at
base, gradually to abruptly acuminate at apex, 5 - 6 x3 - 4 cm, broadest below the middle,
herbaceous Lo subcoriaceous, glabrous; lateral nerves 5 - 6 pairs with obscure reticula-
tions; petioles ca 4 mm long. Flowers 3 - 4 in vertical supra-axillary rows, 1.2 - 1.5 cm
across, greenish white or dull white with brown spots; pedicels Gliform, 1.5- 1.8 em long.
Sepals subequal, 7 - 8 x 3 - 4 mm, pale green, tomentose; outer sepals concave, obtusc;
inner ones elliptic. Petals obovate, 10 - 12 x 3 - 4 mm, pubescent. Stamens 28 - 32;
filaments white; anthers black. Ovary as in subsp. sabigefolia. Fruits globose, apiculate,
8 - 10 mm across, 1 - 3-seeded, blackish when dry.

FI. Feb. - March; Fr. April - May.
Distrib. India: In open subtropical forests, 300 - 1700 m. Sikkim.
Bhutan, Myanmar and China,

Notes. Kuhn (in Ber. disch. bot. Ges. 4b: 682. 1938) reports 2n = ca 84 for the
Chinese plants, possibly representing subsp. bodinierni.

12. subsp. sabiaefolia (Hook. [. & Thomson) Jacobs in Blumea 12: 432 - 433, [T
22d- [ 1965. C. sabiaefolia Hook. f. & Thomson in Fl. Brit. India 1: 179. 1872,

Kh.: Dieng-sning-sning.
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Shrubs, often subscandent or trees up to 10 m tall, glabrous; stipular thorns ca 1 mm
long, exceptionally up to 4 - Smm long on older branches, but mostly minute or wanting
in young twigs. Leaves lanceolate or somelimes oblong-lanceolate, lapering or acute al
base, abruptly [ﬂng.nuuminal{: at apex, widest at or below the middle, glabrous, dark

- midrib slightly sunken above, sometimes in basal part only; lateral nerves paired,
arching and forming intramarginal loops, with distinct reticulations. Flowers fragrant,
10 - 15 mm across, 2 - 4 (-6) in vertical supraaxillary rows. Se pals greenish-white, broadly
obovate, glabrous, puberulous along margins. Petals densely tomentose inside. Stamens
20 - 25. Gynophore up to 4 cm in fruit, filiform, not thickened in fruit; ovary pear-
shaped, acute at apex. Fruits subglobose or pear-shaped; stipes 4 - 5.5 cm long; seeds
ca6x3.5mm.

Fl. March - May; Fr. Aug. - OcL

Distrib. India: In open thickets or primary forests between 1200 - 1800 m. Aruna-
chal Pradesh, Assam, Nagaland, Manipur, Mizoram and Meghalaya.

Myanmar, extending (o China, Laos, Vicinam and Thailand.

Notes. Plants collected from Jowai, Meghalaya (Balakrishnan, FIL Jowai 1: 74. 1981)
belong to subsp. sabigefolia.

1.3. subsp. viminea Jacobs in Blumea 12: 429 -437, [. 22 j-i. 1965. C. membranifolia
Kurz, L ¢. C viminea auct. non Oliver, 1869; sensu Hook. f. & Thomson, L. c.

Nep.: Chila-pati.

Shrubs, erect or scandent, weak, 2 - 3 m tall; twigs whitish; innovations brownish
pubescent, but soon glabrescent; stipular thorns mostly absent, often present in old
shoots, 2 - 3 mm long, straight or curved at tip. Leaves elliptic or oblong, acute to
decurrent at base, abruptly 7 - 12 mm long acuminate at apex; reticulations conspicuous;
petioles 5 - 6 mm long. Flowers 1 - 7 in supraaxillary vertical rows, 1.4 - 1.8 cm across,
white with green striations and purple spots, fragrant; pedicels upto 2.5 cm long, Sepals
¢qual, ciliate along margins; outer pair boat-shaped; inner ones elliptic, § - 6 x 2 mm.
Petals obovate-oblong, 8 - 10 x 2.5 - 3.5 mm, densely tomentose. Stamens 28 - 30;
ﬁlllmr,nts white; anthers dark coloured. Owvary ovoid, ca 1.5 x 0.8 mm, glabrous, on
filiform up to 2.2 cm long gynophore, Fruits globose, slightly compressed laterally,

L5 - 1.8 cm across, purple; seeds 3- 5, ca6x5 mm.
Fl. March - April; Fr. May - July.

_ Pimt'.b. India: Common between 600 - 1500 m altitudes in subtropical scrub forests,
Sikkim, Arunachal Pradesh, Assam and Meghalaya,
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Bhutan, Myanmar, China, Laos, Victnam and Thailand.

Notes. Capparis viminea Oliver and C. viminea Hook. f. & Thomson belong to twg
different species based entirely on different types, the former conspecific 1o C. tenerg
Dalz., also occurring in India. However, C. viminea Hook. [. & Thomson being a later
homonym cannot be maintained as a species, but Jacobs retains it as a new name for the
subspecies under C. acutifolia.

2, Capparis assamica Hook. [. & Thomson in Fl. Brit. India 1: 177. 1872. Fig. 42,
Kh.: Diangsh-sah-saw.

Shrubs or small trees, 1.5 - 3 m, erect, often subscandent; young shoots sparsely
appressed pubescent with medifixed hairs, glabrescent; stipular thorns few, straight or
slightly recurved, minute, 0.5 - 1 mm long, often absent; cataphylls profuse near base, ca
1 mm long. Leaves elliptic, oblong-lanceolate, altenuate to cuneate at base, acute or
abruptly acuminate and mucronate at apex, 16- 24 x 5 - 8 cm, 3.5 - 5.5 times as long as
broad, subcoriaceous, dull, glabrous, pale glaucous beneath; midrib sunken above;
lateral nerves 8 - 12 pairs, arched and looping, subdepressed with distinet reticulations;
petioles 6 - 9 mm long, grooved above. Racemes terminal or subterminal, dense-
flowered, 12- 40 cm long, pendent; peduncles short or none, surrounded by empty bracts
at base; rachis glabrescent; pedicels 1.5 - 2 em long, filiform, puberulous; bracts
subulate, ca 2 mm long, glabrous. Flowers white, fragrant, 8 - 10 mm across. Sepals
imbricate, subequal, concave, ovate-elliptic to lanceolate, 4 - 5 x 1.5 - 1.8 mm, ciliate,
pubescent. Petals ovale or obovate-oblong, subtruncate, 4 - 5 x 1.5 - 2 mm, white,
puberulous along margins and towards base. Stamens 16 - 24; filaments filiform, 8 - 10
mm long. Gynophore 6 - 9 (-14) mm long, glabrous, hardly thickened in fruits; ovary
glabrous, ovoid or subglobose, ca 1.5 x 1 mm; placentae 2, few-ovuled. Fruits globose,
wrinkled, 8 - 10 mm across, reddish-brown, one-seeded; stipes up to 2.5 cm long, not
thickened.

Fil. April - May; Fr. June - Oct.

Distrib. India: In dense subtropical evergreen forests, up to 1000 m. Arunachal
Pradesh, Assam and Meghalaya.

Bangladesh, Myanmar, China, Laos and Thailand.

Notes. A charming bushy plant with white fragrant flowers and red fruits in
pendulous festoons, worth cultivating as an ornamental garden plant.
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3. Capparis brevispina DC., Prodr. 1: 246. 1824. C. zeylanica auct. non. L. 1762
Hook. I. & Thomson, in Fl. Brit. India 1: 174. 1872, p.p. Fig. 13,

Beng.: Kelu-kira; Mar.: Govind-phal, Wagati; Or.: Lephra, Niphera; Tam.: Adan.
da, Kattukanji,

Shrubs or small slender trees, up to 4 m tall; innovations more or less densely stellate
hairy, soon glabrescent; branches low, radialing; stipular thorns 2 - 4 mm long, straigh;
or slightly curved at tip; cataphylls conspicuous. Leaves elliptic to oblong, acute or
cuneate at base, obtuse or subacute at apex, recurved along margins, 3-6 (-12) x 1.5.
2.5 (-3.6) cm, stiff, coriaceous, glossy above, dull below, drying brown; lateral nerves 4 -
6 pairs; midrib shallowly sunken above; reticulations distinct; petioles 2 - 7 mm long,
Flowers showy, white or pale creamy, drying pink, 3.5 - 4 cm across, solitary and axillary
or 2 - 4 conferted on lateral axes; buds obovoid, only hall covered by sepals at anthesis:
pedicels 1.5 -4 cm long, puberulous. Sepals subequal, tomentose to villose; outer pair
orbicular, boat-shaped, 6 - 10 x 3 - 5 mm; inner pair ovate, slightly larger. Petals oblong
or obovate, 2- 2.5 x 0.7 - 1 cm, sparsely pubescent, creamy or white, upper pair with
yellow or brownish blotch at base. Torus ca 2 mm wide. Stamens 25 - 35, filaments ca
2.5 cm long, exserted. Gynophore glabrous, 1.8 - 2.5 cm long, slightly thickened in fruits;
ovary ovoid, angular, long-beaked, 5 - 6 x 1.5 - 1.8 mm, tomentose during anthesis;
placentae 4; ovules many. Fruils ovoid or ellipsoid, apiculate, 3 - 4.5 cm long, 1.5- 25
cm thick, orange-red to purple, tardily dehiscent; pericarp thin, smooth; stipes 4.5 - 5.5
cm long, ca 1.5 mm thick; seeds up to 15, immersed in foetid white ereamy pulp, 6 - 8
mm long, 3 - 6 mm thick, brown,

Fl. Feb. - April (peak), Oct. - Nov.; Fr. June - Sept.

Distrib. India: Along dry inland scrub forests of low elevations and coastal belis.
Orissa, Maharashtra, Andhra Pradesh, Karnataka, Tamil Nadu, Pondicherry and Ker-
ala.

Sri Lanka.

Notes. The green fruits are sliced, dried, cooked and eaten in Sri Lanka (Trimen,
Handb. Fl. Ceylon 1: 61. 1893).

In juvenile specimens stipular thorns are straight, up to 1 cm long. In a collection
by Ananthakrishnan from Mannarkad in Kerala (RHT), cataphylls are absent and leaves
are chartaceous and gynophore puberulous.

4. Capparis cantoniensis Lour., FL. Cochinch. 331. 1790; ibid. ed. Willd. 404. 1793;
DC., Prodr. 1: 253. 1824 ( as cantonensis). C. pumila Benth. in Hooker's J. Bot. Kew.
Misc. 3: 260. 1851; Hook. . & Thomson in Fl. Brit. India 1: 177. 1872,



Fig. 3. Capparis brevispina DC.: a. solitary axillary flower; b. fruiting twig;
¢. outer sepal; d. inner sepal; e. petal; [ pistil; g. seed.
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Shrubs, 2 - 10 (-20) m tall, scandent or rarely erect; branchlets greenish, puberulous,
early glabrescent; stipular thorns minute, straight or recurved, often absent in flowcring
twigs, but 2 - 4 mm long in older branchlets; cataphylls absent. Leaves elliptic, oblong
or lanceolate, rounded, cuneate or attenuate at base, acuminate with blunt tip at apex,
6-9(-16)x1.5-3.2(-4.8) cm, subcoriaceous, glabrous or minutely puberulous, glaucous,
often drying brownish; lateral nerves 6 - 10 pairs, faint with obscure reticulations; petioles
6 - 8 mm long. Flowers greenish white, fading to pink, 1.2 - 1.5 em across, fragrant,
arranged in 6 - 8 (-12)-flowered subumbels grouped in terminal 12 - 20 cm long panicles:
peduncles 1.5 - 2.2 cm long, puberulous; bracts subulate, 1 - 2 mm long, caducous:
pedicels 1.2 - 2 cm long, brown-pubescent, Sepals imbricate, ovate or suborbicular,
concave, sparsely puberulous; outer pair orbicular, 5 - 6 mm across; inner elliptic, 4 -
7x3-5mm. Petals white, obovate or oblong, 5 - 8 x2 - 5 mm, almost equalling sepals.
Stamens 18 - 32; filaments 1.8 - 2.5 cm long, exceeding gynoecium. Gynophore 4 - 10
(-12) mm long, slightly thickened in fruits; ovary ellipsoid, 1.5 x 0.8 mm, glabrous:
placentac 2, few-ovuled. Fruits subglobose, oblong or ellipsoid, pointed at both ends,
faintly ribbed, 1.5 - 1.8 x 0.8 - 1.2 cm, glabrous, reddish; stipe 2 - 2.5 cm long; seeds 1
(-2) globular or elliptic, 8 - 10 x 6 - 8 mm, brown.

FI. Feb. - March, July - Aug.; Fr. Nov. - Dec,, Feb, - June,

Distrib. India: 1n tropical rain forests, from sea level (Andamans) to 1800 m. West
Bengal, Sikkim, Assam, Nagaland, Mizoram, Tripura, Meghalaya and Andaman &
Nicobar Islands.

Myanmar, extending to China, Vietnam, Laos, Malaysia, Indonesia and Philippines.

Notes, When erect, the species is hardly 2 m tall, but in forests, they are mostly
scandent-ascending, often attaining a height of up to 20 m. Unlike in mainland where
the leaves hardly excoed 8 x 3 cm, in Andaman & Nicobar Islands, the leaves are much
larger, up to 10- 15x3.5- 4.5 cm,

§. Capparis cinerea Jacobs in Blumea 12: 444 - 445, 1965,

Shrubs, densely fulvous tomentose; stipular spines straight, conical, ascending, 1 -
2mm long; cataphylls profuse at base. Leaves clliptic, obtuse at base, acute to acuminate
at apex, 7- 10 x 2.8 - 3.2 cm, coriaccous, glabrous, excepl along midrib and veins; lateral
nerves 7 - § pairs, obscure; reticulations indistinet; petioles 3 - 5 mm long, Flowers white
with a tinge of pink, arranged in up to 5-flowered umbels, on 1 - 2 cm long axillary or
lateral peduncles; pedicels 1 - 2.2 cm long, puberulous; bracts subulate, 1 - 2 mm long.
Sepals subaqual, elliptic, outer pair partially covering inner, ca 6 x 4 mm, ciliate. Petals
obovale, ca 9 x 4 mm, tomentose on both sides. Torus ca 1.5 mm across, Stamens 30 -
35; filaments exseried, ca 2.5 mm long. Gynophore glabrous, ca 2.5 cm long; ovary
ellipsoid, glabrous, 1.5 x 0.5 mm; style indistinct; placentae 2. Fruits unknown.



Fl. May.
Distrib. India: Open hillslopes at 1800 m. alt. Manipaur.

Endemic and probably already extinct.

Notes. Never recollected since the type collections. It is allied to C. cataphyllosa
Jacobs, a Burmese species but differing from it in the lax few-flowered inflorescence and

greyish indumentum.

6. Capparis cleghornii Dunn in Bull. Misc. Inf. Kew 1916: 61. 1916, descr.; Gamble,
Fl. Pres. Madras 1: 46. 1915, nomen; Rao & Sund.-Ragh. in Blumea 12: 313 - 316, 1964,
C. roxburghii auct. non DC.; Hook. f. & Thomson in Fl. Brit. India 1: 175. 1872, p.p,,

excl.syn. Fig.44.
Kan.: Badumungri, Baduhugli, Navi-karemanjahanu, Malaithothikai.

Shrubs, scandent, ca 2 m tall; twigs purplish, flagellate, fulvous pubescent, densely
armed with sharp recurved stipular thorns. Leaves elliptic or obovate, acute at base,
abruptly blunt acuminate at apex, 3.5 - 10 x 2 - 4.5 cm, subcoriaceous, pinkish when
tender, dull greenish when dry; lateral nerves 4 - 6 pairs with obscure reticulations;
petioles 6 - 10 mm long. Flowers showy, white, purple on ageing, 3.5 - 4.5 cm across, in
terminal 6 - 10-flowered corymbs or rarely solitary, axillary or conferted in subterminal
shoots; pedicels 2.5 - 4 cm long, pubescent. Sepals subequal, concave, 10-12x7 -8 cm,
pubescent outside, glabrous inside. Petals obovate or oblong, unequal; upper pair 2.2 -
25x1- 12 em; lower pair 1.6 - 1.8 x 1.2 - 1.4 cm, puberulous at base. Torus 2.5- 3 mm
across. Stamens 65 - 80, white turning to pink or scarlet; filaments 2.5 - 2.8 cm long,
Gynophore 2.5 - 3.5 cm long, glabrous; ovary ovoid, 3 - 3.5 x 2 mm, purple, glabrous;
placentae 3 - 4. Fruits on slender stalks, ovoid or subglobose, umbonate, 6 - 8.5 cm long,
dark purplish to violet, 3- 4x 2 - 3 cm. Seeds 1 - 4, dorsally compressed, obovoid, or
orbicular, embedded in scarlet pulp, 1.5 - 1.8x1.4- 1.5 cm; cotyledons foliaceous, elliptic,
acute, 10 - 20 x 7 - 8 mm; radicle thick.

FL Feb. - April; Fr. April - Oct. g

Distrib. India: Outskirts of evergreen forests at altitudes of 600 - 1400 m along
laterite slopes associated with Moullava spicata, Mezoneuron cucullatum ctc. Karnataka
and Kerala.

Endemic.

Notes. Fruits are edible and consumed in Coorg.

The chromosome number is n = 20 (R. Sundara Raghavan, unpublished).



Fig. 44. Capparis cleghornii Dunn: a. (ruiting twig; b. Dowering twig; c. outer
sepal; d.inner sepal; e. outer petal; I inner petal; g. stamens; h. pistil; §. L
s. of ovary; j.seed; k seed with testa partially removed, showing embryo; L
embryo, taken oul.
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Refer to Rolla 5. Rao & R.S. Raghavan (in Blumea 12: 313 - 315, [. 142. 1962) for
discussions on taxonomy and nomenclature of the species.

Once thought to be extinet, it has now been rediscovered from Shimoga, Chickma-
, Hassan, N. & S. Kanara of Karnataka and Kannur Dist. of Kerala, It is threatened

due to habitat disturbances.

7. Capparis decidua (Forsskal) Edgew. in. J. Linn. Soc. Lond., Bot. 6: 184. 1862.
Sodada decidua Forsskal, Fl. Aegypt.-Arab. 81. 1775. Capparis aphylla Roth, Nov. Sp.
PL Ind. Or. 238, 1821; Hook. {. & Thomson in Fl. Brit. India 1: 174, 1872.

Guj.: Kera-guj, Kerdo; Hindi: Dela, Karil, Karir, Ker; Kan.: Karina, Kariuppugida;
Tam.: Sengam.

Shrubs or small trees, up to 7 m tall; branches scrambling or suffruticose; twigs
zig-zag, glabrous to glabrescent; stipular thorns yellowish, straight, 3 - 6 mm long, rarely
absent; cataphylls confined to base. Leaves confined to young twigs, early caducous,
fleshy, subsessile, lincar to spathulate, 3 - 18 x 1 - 3 mm, spinous-tipped; petioles obscure.
Racemes from older branches or on short lateral shoots, ebracteate, 10 - 30-flowered;
buds ovoid, pointed, tomentose. Flowers showy, coral-pink, brick-red, orange-red, or
yellowish, 1.5 - 2.5 cm across; pedicels slender, 1 - 1.5 cm long, fulvous tomentose to
glabrescent. Sepals unequal, tomentose, floccose-ciliate along margins, 7- 10x3 - 5 mm;
adaxial sepal ovate-oblong, saccate, hooded, others petaloid, elliptic to linear-lanceo-
late. Petals almost equalling sepals, puberulous; anterior pair triangular-ovate, included
within hooded sepal, posterior pair slightly smaller, oblong-lanceolate. Stamens 10 -
16; filaments 1 - 1.8 cm long, reddish. Gynophore 1.2 - 1.6 cm long, slender, glabrous;
ovary glabrous, globose, beaked, 2.5 x 2 mm, faintly 4-grooved; placentae 4. Fruits
berries, on thin stalk, globose to ovoid, beaked, 14 - 20 mm across, scarlet red, smooth
with thin pericarp; seeds 1 - 4, reniform, 2-5x2 - 4 mm.

Fl. Feb. - May; Fr. Sept.- Nov. (Jan.)

Distrib. India: In semi-arid scrub forests, mostly at lower elevations, up to 800 m,
often associated with Prosapis spicigera, Salvadora oleoides, Salvadora persica, Acacia
3p. and Maerua oblongifolia. Throughout the country, except Jammu & Kashmir, N. E.
hill states, Andaman & Nicobar Islands and other high humid regions.

Pakistan, extending to Middle East, West Asia and N E. tropical Africa.

Notes. Flower buds and fruits are used as vegetables and pickles. Young shoots,
leaves, roots and fruits are powdered and used in treating boils, skin eruptions, rheu-
matism, etc. Wood resistant (o white ants and hence utilised for rafters, beams, ploughs
and country boats. Often planted as a sand binder to arrest spread of deserts. A showy
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ornamental plant when in bloom or in fruits. Fasciation of twigs is common and
vegetative propagation is by root suckers.

Chromosome number reported is 2n = 22 (Panikar in Curr, Sci. 31 : 32. 1962).

8. Capparis divaricata Lam., Encyl. Meth. Bol. 1: 606. 1785; Hook. f. & Thomson
in Fl. Brit. India 1: 174. 1872, C. stylasa DC., Prodr. 1; 246. 1824; Dunn in Gamble, Fl.
Pres. Madras 1: 32, 1957 (repr. ed.).

Kan.: Revdi, Thotala; Mar.: Pachunda; Tam.: Athandi, Chorakazhita-chedi, Sen-
gathali, Toratti; Tel: Badreni.

Shrubs or small trees, erect, much-branched, 2 - 6 m tall; innovations whitish or
fulvous tomentose with stellate hairs; twigs green, slender, zig-zag, stellate-pubescent;
stipular thorns variable, divaricate, straight or curved upwards or downwards; cataphylls
absent. Leaves variable, dimorphic, either linear to linear-oblong or elliptic to oblong-
lanceolate, cuncate or rounded at base, acute-mucronate at apex, 4 -7 x 0.1 - 2.5 cm,
dull coriacous, pubescent; midrib somewhal raised; lateral nerves 3 - 5 pairs, more or
less conferted towards base; reticulations obscure; petioles 2 - 4 (-8) mm long. Flowers
solitary, axillary, 3 - 5.5 cm across, odorous, green or red; buds ovoid, beaked, greyish
to brown-pubescent; pedicels 1.8 - 2cm long. Sepals elliptic-orbicular, thick, pubescent
on both sides; outer pair boat-shaped, 11 - 16 x 4 - 7 mm, connate in bud, splitting
irregularly; inner pair petaloid, equalling petals, 15 - 27 x 3 - 9 mm. Petals grecnish-
yellow, creamy or white, lincar, oblong, obovate-spathulate or strap-shaped, acute to
rounded at apex, 2.5 - 3.8 x 0.8 - 1.2 cm, tomentose along margins and tip. Stamens 45 -
65; filaments yellowish, purplish-red at base, longer than petals. Gynophore 2-2.2 em
long, thickened in fruit; ovary ovoid, beaked, 5 - 6 x 1.5 - 1.7 mm, 6 - B-ribbed, reddish,
glabrous. Fruits globose or ellipsoid, beaked with 6 - 10 longitudinal ribs and many small
knobs, warted and tubercled in between, 3.5 - 5 x 2.5 - 4 cm, reddish; stipe woody, 3- 4.5
cm long, 3 - 6 mm thick; seeds 6 - 8, embedded in white or creamy pulp, 8-10x5-6
mm.

Fi. March - April; Fr. June - Sept.

Distrib. India: Scrubs or deciduous forests, on black cotton or laterite soil at 300 -
600 m. Maharashtra, Andhra Pradesh, Karnataka, Tamil Nadu, Pondicherry and Ker-
ala.

Sri Lanka.

Notes. Asatree, it often attains a girth of 60 - 75 cm and branches are seen drooping

from the rounded top of the crown. Leaves are dimorphic, some twigs bearing exclu-
sively linear to linear-oblong leaves, while in others they are elliptic or oblong-lanceolate.
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Flowers are borne in both types of twigs but comparatively a lesser number of narrow-
leaved twigs bear flowers.

This species is the only Indian representative of thie section Busbeckea (mainly
Australian, charaterised by connate outer sepals and leafl dimorphism), serving as a
ing link between section Monastichocalyx (common in India) and section Bus-
beckea. In its stellate indumentum and ovary features, it is allied to "Brevispina” group
of section Monostichocalyx. Sculptured berries are common in both sections but peta-
loid inner sepals are known only in the Australian C. loranthifolia Lindley of section

Busbeckea.

9, Capparis diversifolia Wight & Arn., Prodr. 1: 27. 1834; Hook. f. & Thomson in
. Brit. India 1: 175, 1872, Fig. 45.

Shrubs, ercct, ca 2 m tall; twigs flexuous; indumentum stellate hairy, early glabres-
cent; stipular thorns few, straight or slightly curved, 2 - 2.5 mm long. Leaves dimorphic;
if linear, linear-oblong or oblong-lanceolate and 2.5- 3.8 x0.3 - 0.6 cm; if elliptic-ovate,
acute to rounded at base, acute-mucronate al apex and 5.6 -9 x2 - 3.5 cm; lateral nerves
5 - 7 pairs, with distinct reticulations; petioles 2 - 6 mm long. Flowers showy, reddish-
purple to violet, 3.5 - 4.5 cm across, conferted in 3 - 8-flowered subumbels; pedicels 6 -
8 mm long, puberulous but carly glabrescent. Sepals subequal, ovate, 7- 8 x3.5 - 4 cm,
minutely puberulous outside, densely tomentose inside. Petals ovate or obovate, sub-
equal, 1.8 - 2 x 0.6 - 0.9 cm, glabrous but tomentellous at base. Stamens 40 - 60, much
exceeding gynoecium. Gynophore bent, 5 - 9 mm long, up to 11 mm in fruits, hardly
thickened; ovary fusiform, ca 6 x 2 mm (including beak), smooth, glabrous, often
abortive; placentae 4. Fruits ovoid or ellipsoid, 3 - 3.5 x 2 em, smooth, apiculate on a
thin stipe; pericarp thin, 8 - 10- seeded; seeds 6.5 - 7x 6 mm.

FL Sept. - Dec., April - July; Fr. July - Sept.

Distrib. India: Rare in moist forests along rocky slopes, between 600 - 800 m. Tamil
Nadu, Pondicherry and Kerala.

Endemic and endangered.

Notes. It is often confused with C. divanicata but can be easily distinguished from it
cither in flower or in fruits. Even in vegetative state it can be casily differentiated by the
distinct reticulation and veins not conferting towards base. Sometimes an entire twig
bears lincar or lincar-oblong leaves; however other twigs in the same plant bear ovate
or lanceolate leaves and they are never so narrowly linear as in C. divaricata. Sterility is
correlated to abortive ovaries only and not to narrow or broad leaves, Gynoecium is
often vestigeal and in view of abortive ovaries, hardly 1 - 2 fruits ever mature in an umbel.



Fig. 45. Capparis diversifolia Wight & Arn. : a. twig with buds and young [ruits;
b. flower; ¢. immature fruit.
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Hook. [. & Thomson (1. ¢.) mentions the distribution as extending to Kerala. Rama
Rao (in FL PL of Travancore 20. 1914) includes it for Kerala without mentioning any

ise Jocality. Except for a vegetative specimen at CAL, there are no recent collec-
tions from Kerala proper. Its occurrence in Pondicherry is equally doubtful, as Pierre
on way to Pondicherry, probably had collected it from Tamil Nadu only.

10. Capparis flavicans Kurz in J. Asiat. Soc. Bengal 39(2): 62. 1870. C. flavicans
Hook, [. & Thomson in F. Brit. India 1: 179. 1872.

Tel.: Pula-tiga.

Shrubs or small trees, 1.5- 8 m tall; twigs tawny pubescent with fulvous brown stellate
hairs; stipular thorns minute or lacking in flowering twigs, but in older branches ca 1- 2
mm long, straight or slightly curved; cataphylls absent. Leaves suborbicular, elliptic-
obovate or oblong, cuncate or rounded at base, obtuse or retuse and mucronate at apex,
2.2-4x1.2- 1.6 cm, subcoriaceous, drying dull green, at length glabrescent, lateral nerves
3 - 5 pairs; basal 1 - 2 pairs conferted towards base; reticulation obscure; petioles 2 - 5
mm long, puberulous. Flowers 1 (rarely 2) in axils of leaves on young twigs, yellow or
rosy pink, 1.5 - 1.8 em across; pedicels slender, 1 - 3 cm long, puberulous, much
thickened in fruits. Sepals tawny pubescent, 6 - 8 x 3 - 5 mm, outer boat-shaped, inner
ovate or obovate. Petals yellow, obovate, 6 - 9 x 3 - 4.5 mm, denscly woolly ; upper petal
with a golden vellow or brownish blotch. Stamens 6 - 8 (-12); filaments greenish, 1.4 -
LB cmlong. Gynophore 1.5 - 2 cm long, denscly hairy, much thickened in fruit; ovary
ovoid, 2.5 - 3 x 2 - 2.5 mm, pointed, densely pubescent, often abortive; stigma knob-
shaped; placentae 4. Fruits subglobose o ovoid or ellipsoid, umbonate, 3.5-4x25-3
cm, pale yellow, orange or reddish brown, hoary pubescent; stalk 3 - 4.5 em long, 4 -7
mm thick; pericarp thick, warted, beset with longitudinally arranged knob-like protube-
rances; seeds 2 - 8, embedded in yellow pulp, ca 6 x 4 mm.

Fl. Jan. - Mar.; Fr. July- Sept.

Distrib. India: At low elevations, or rocky soils, in dry scrubland or deciduous
forests. Andhra Pradesh (rare).

Laos, Vietnam, Cambodia and Thailand.

Notes. Leaves are eaten as curry and also as galactogene.

The only authentic collection from India is by Brandis from Sriharikota, coastal
Andhra Pradesh deposited in CAL herbarium. In its sculptured and ribbed fruits, it

superficially resembles C. divaricata of section Busbeckea. However, itis allied to section
Brevispina in its solitary flowers, free sepals and anterior petal blotched with yellow.
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Fig. 46. Capparis floribunda Wight: s, flowering twig: b, fruiting twig; . flower
bud before anthesis; d. flower

after anthesis: e, outer sepal; I inner sepal; g.
nut:rl petal; h. inner petal; i. stamen; j. pistil; k. fruit: L seed cut open,
showing embryo.



11. Capparis floribunda Wight, Illus. 1: 33, t. 14, 1840; Hook. [. & Thomson in Fl.
Brit. India 1: 177. 1872. C. andamanica King in Ann. R. Bot. Gard. Cale. 5: 119, 1. 137.

1896. Fig. 46.
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Shrubs, scandent, woody, 2 - 4 m tall; twigs straight, glabrous, rarely puberulous with
simple fulvous hairs; stipular thorns small, recurved, often absent. Leaves oblong or
elliptic, tapering at base, rounded to obtuse at apex, entire, recurved or rarcly crenate
along margins, 4-8(-13)x3.5-5 (-5.5) em, subcoriaccous Lo coriaceous, glossy, glabrous,
drying greyish to brown; midrib slightly grooved above; lateral nerves 7 - 10 pairs, faint
with obscure reticulations; petioles 8 - 12 (-15) mm long. Flowers white, fragrant, 6 - 10
mm across, 8 - 25 on subumbels on 1- 1.5 cm long stalks, these in turn often arranged in
large terminal 12 - 18 cm long panicles; buds globose, ca 2.5 mm across; bracts linear,
3- 4mm long, caducous; pedicels 6- 10 mm long, slender, not thickened in fruit, glabrous.
Sepals subequal, deflexed, persistent; outer pair valvate, ovale, concave, 3-35x1.5-2
mm; inner imbricate, orbicular, ca 42 x 2.5 mm. Gynophore 4 - 6 (-10) mm long,
glabrous, not thickened in fruits; ovary ovoid, apiculate, ca 1.5 x 1 mm, glabrous;
placentae 4. Fruits globose, shortly beaked at apex, 1.8 - 2 cm across; pericarp leathery,
smooth, orange-red, fleshy; stipe thin, 1.2 - 2 em long; seeds 1- 3, ca 12 x 10 x 6 mm.

FL Jan.- April (-Oct.); Fr. May - June (-Oct.).

Distrib. India: Evergreen lowland forests along coastal belts, on sandy loam, from
sca level to 600 m altitude. Orissa, Andhra Pradesh, Karnataka, Tamil Nadu, Kerala
and Andaman & Nicobar Islands.

Sri Lanka, Myanmar, extending to S.E, Asia.

Notes. Specimens from Andaman & Nicobar Islands show larger leaves (8- 13 x
4 - 5.5 cm) and bigger fruits, as in other species of the genus from these islands, In the
collections from Andhra Pradesh and Sri Lanka, the gynophore is longer (up to 1 cm
long). There are carlier collections from Andhra Pradesh, Kerala and Tamil Nadu, but
the species has not been subsequently recollected from these States during the last 50
years. Interestingly enough, in Malpe Islands, off South Kanara Coast in Karnataka,
this species is quite common and denotes a new distributional record as well as its first
record from the State of Karnataka.

12, Capparis fusifera Dunn in Bull. Misc, Inf. Kew 1914: 377. 1914; Joseph &
Chandras. in Bull. Bot. Surv. India 20: 156- 158, fl. 1- 7. 1978 (1979). C tomentella Dunn
in Gamble, F1. Pres. Madras 46. 1915, C. parvifiora sensu Beddome, Icon. 1. 276, 1868 -
1874 (excl. fruits) 1874, non Boiss. 1843, non Hook. . & Thomson, Fig. 47.

‘Shrubs, much-branched, spreading, up to 3 m tall; stipular thorns mostly lacking, if
present short, 1 - 1.5 mm long; cataphylls confined to base. Leaves elliptic-oblong or
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Fig. 47. Capparis fusifera Dunn: a. fruiting twig; b. lowering twig; «¢. flower; d.
sepal; e petal; L stamen; g. pistil; b, | & j. immature and mature fruits
showing variation in size and shape.
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ovate, acute or obtuse at base, abruptly acuminate at apex, 11 - 16 x 45 - 7.5 cm,
chartaccous, glabrous, drying greenish-yellow; midrib grooved above; lateral nerves 8 -
11 pairs, looped along margins; petioles 4 - 6 mm long, puberulous. Inflorescence
umbellate on condensed, 3 - 6-flowered, axillary or subterminal, on 4 - 6 cm long
¢, puberulous; bracts setaceous, 1.5 - 2 mm long, persistent. Flowers greenish-
white, fragrant, 1.2 - 1.5 cm across; pedicels filiform, up to 1.6 cm long, puberulous.
Sepals subequal, ovate, deeply concave, i - 8x 3.5 - 5 mm, thick, membranous towards
tip, glabrous except for puberulous margins, Petals oblong, gradually attenuate at base,
obtuse at apex, 8 - 10x3.5 - 4 mm, veined, sparsely puberulous at base and along margins,
Torus 1.5 - 2 mm wide. Stamens 42- 48, exserted; filaments 10 - 14 mm long, exceeding
cium: anthers 1 - 1.5 mm long. Gynophore 6 - 7 mm long, much thickened in fruits;
ovary glabrous, unilocular, rarcly 2-locular through false septum, ellipsoid to ovoid, 1.7-
2.2 x 0,6 mm; stigma terete; placentae 2. Fruits fusiform to spindle-shaped, beaked, 4 -
45x 2.2-2.5 cm, warty on surface; stipe 1 - 1.4 ¢cm long, ca 3 mm thick, not callose at
tip; seeds 1 (-2), 1.8-2x0.8 - 1.2 cm.

Fl, Oct. - Dec.; Fr. Nav. - Jan,, April.

Distrib. India: Semievergreen forests at 800 - 1000 m, scattered, nowhere abundant.
Tamil Nadu and Kerala.

Endemic and restricted to a few localities in Anamalais and Silent Valley.

Notes. A specimen from Silent Valley in Kerala (N.C. Nair 64314 in MH) differs
from the description in certain minor details, Here the stipular thorns are curved (not
straight); lateral nerves are allernate (not opposite or subopposite); umbels 7 - 9-
flowered (not 3 - 5 or solitary); pedicels up to 1 - 6 cm long (as against 8 - 11 mm) and
gynophore 85 - 10 mm long (as against ca 6 mm). Fruils arc not available for this
specimen.

13. Capparis grandiflora Hook . & Thomson in FL Brit. India 1: 174. 1872. C.
pyrifolia Wight & Arn., Prodr. 25. 1834, non Lam. 1785.

Kan.: Thottimara,

Shrubs, erect or low scrambling and spreading, 0.5 - 2 m tall; twigs with coarse
stellate brown pubescence; spines copious, recurved, 2 - 3 mm long; cataphylls absent,
Leaves elliptic-ovate to suborbicular, subcordate to rounded at base, acute or obtuse-
mucronale at apex, 1.5 - 3.5 x 1.2 - 2 cm, subcoriaceous, lustrous glabrous above,
pubescent beneath; midrib sunken; lateral nerves 3 - 4 pairs; reticulations distinct:
petioles 1.5 - 3 mm long, Flowers solitary, axillary, showy, 4 - 5 cm across, faintly
odorous, white with orange throat; pedicels 1 - 1.5 cm long, puberulous. Sepalssubequal,
12- 18 x 5 - 8 mm, tomentose; ouler pair boat-shaped, glabrous outside and villous inside
towards margins; inner pair ovate to obovate, villous outside, glabrous inside, Petals
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obovate-triangular, subtruncate, 2.5 - 3x 0.9 - 1.4 cm, white, glabrous. Torus 1.5 - 2 mm
wide. Stamens 67 - 101, exceeding gynoecium; filaments white; anthers blue to pinkish_
Gynophore 2 - 2.5 cm, glabrous; ovary beaked, glabrous, 4 - 5-furrowed, oblong 1o
ovoid-cylindric, 6 - 8 x 1.2 mm; stigma puberulous, cushion-shaped, 1.5 - 2 mm across:
placentae 4 - 5. Fruits ellipsoid or ovoid, beaked, 5-7.5x 2.2 - 4 cm, 5 - 6-ribbed, red:
stalk 3.5 - 4 cm long, ca 2 mm thick; pericarp adhering to seeds; seeds many, 5-7 x
5.5-6.5mm.

FL Feb.- Aug; Fr. July- Oct.

Distrib. India: Secrub jungles or deciduous forests, 500 - 1000 m, frequently associ-
ated with Cappans rochurghii and C. sepiania. Karnalaka, Kerala and Tamil Nadu,

Endemic to slopes of Nilgiri and Coorg hills,

Notes. At Thekkumalai hills in Coimbatore District of Tamil Nadu, a few clumps
had flowers with 8 petals arranged in two series of four each, outer petals strap-shaped,
2 - 2.2 x 0.6 cm, inner oncs obovate-elliptic, ca 2.5 - 1.3 cm and both ovary and stigmas
lomenlose.

14. Capparis grandis L. [, Suppl. 263. 1781; Hook. f. & Thomson in Fl. Bril. India
1: 176. 1872,

Guj.: Dumra, Dumrejohod, Thikari; Mar.: Pachara, Pachundi; Tam.: Mudkondai,
Nakkulijam, Kattukoiya, Turatta,

Erect shrubs or crooked trees, 5 - 10 m tall; bole almost unbranched, up to 45 cm
in girth with fissured bark; indumentum with olive green velvety tomentum; stipular
thorns straight or rarely recurved, 5- 6 (-2) mm long in older branches, but often lacking
in flowering or tender shoots. Leaves obovate, suborbicular or elliptic-ovate, cuneate
or acute at base, acule, retuse, obluse, mucronate at apex, 4 - 7 (-9} x 2.5 - 5.5 cm,
subcoriaceous, dull green above, pale and grey-pubescent beneath; midrib usuvally flat
or rarcly sunken at base; lateral nerves 5 - 9 (-12) pairs, close together, parallel and with
distinct reticulations; petioles 8 - 14 mm long. Flowers white to creamy, fragrant, 2.2 -
2.8 cm across, in werminal 25 - 30-flowered corymbs or subumbels; pedicels 10 - 25 mm
long, densely pubescent. Scpals sparsely puberulous; outer pair boat-shaped, orbicular,
ca 8 x 6 mm; inner pair linear-oblong or obovate, 10 - 11 x 6 - 8 mm. Petals oblong to
narrowly chovate, 9-16x3 - 10 mm. Stamens 35 - 50 (rarely 12 - 15). Gynophore
1.3 - 2.8 cm, hairy towards base, thickened in fruit; ovary ovoid, 1.8 - 2.2 x 1.5 mm,
glabrous; placentae 2, Fruits subglobose, somewhat umbonate, 2.2 - 2.8 cm across; stipe
thickened, 3 - 4.5 cm long, 3 - 4 mm thick; pericarp coriaccous, smooth, orange-red (o
purple; seeds 2 - 6, embedded in pink pulp, 10 - 12x 8 - 12 mm.
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FL Throughout the year, with peak period in Feb. - July and Nov. - Dec;;

Fr. July - Jan.

Distrib. India: On rocky soil in open country and dry forests, from plains up to 1100
m. Rajasthan, Gujarat, Maharashtra, Goa, Andhra Pradesh, Karnataka, Tamil Nadu,

Pondicherry and Kerala.
. Sri Lanka, Myanmar, extends to Laos, Vietnam and Thailand.

Notes. Chromosome number reported isn = 21 (Raman & Kesavan in Curr. Sci.
29; 413. 1963).

Leaves and stipular thorns are highly variable. In Santapau 13764 from Junagadh,
Gujarat (BLAT), leaves are nearly triangular and almost truncate at base,

In Barber 7430 from Kodai Road, Tamil Nadu (MH), the leaves are wider than long,
being transversely elliptic, In juvenile twigs of specimens from Mt. Abu, Rajasthan
(Santapau 17609 in BLAT), thorns are straight, measuring 6 - 9 mm long. Specimens
from Sri Lanka at Leiden have leaves opposite and glabrous, which is unusual. In
Vajravelu 22402 (MH) from Salem District of Tamil Nadu, the fruiting gynophore is
short, hardly 3 mm long.

15. Capparis micracantha DC,, Prodr. 1: 247. 1824; Hook. [. & Thomson in F1.
Brit. India 1: 179. 1872. C. roydsiaefolia Kurz in J, Asiat. Soc, Bengal 39(2): 62, 1870,
Fig. 48.

Scandent shrubs or erect trees, 4 - 5 m tall; young branchlets sparsely pubescent;
stipular thorns conical, 2 - 4 mm long, straight or slightly curved at tip; cataphylls
conspicuous at base. Leaves oblong to broadly lanceolate, rounded to subcordate at
base, acute or occasionally retuse with a callous mucro at tip, 10 - 24 x 5 - 8 cm, coriaceous,
glabrous, glossy above, dull bencath, glaucous when dry; lateral nerves 8 - 10 pairs, with
distinct reticulations; petioles 6 - 10 mm long. Flowers in supraaxllary serial rows with
1 - 6 flowers, 2.5 - 3 cm across, showy, white or creamy with blue 1o lavender centre,
odorous; pedicels 8 - 12 (-15) mm long. Sepals subequal, oblong, acute, 8 - 12x2 - 4.5
mm, hairy along margins, firmly herbaccous. Petals oblong to lanceolate, 1.5 - 2.2 x
0.4 - 0.9 cm, white or creamy, turning to purple or dark red or dark violet on ageing.
Stamens 20 - 35 (-75); filaments white, 1.5 - 2.5 cm long. Gynophore 1.8-2.5(-3.5) cm

thickened in fi ruits; ovary ovoid to ellipsoid, 3-3.5x1.4- 2 mm, glabrous; placentac

4. Fruits globose to ovoid with 4 longitudinal sutures, 5 - 7x 3 - 4 cm, orange red or

orange-yellow; stalk 3.2 - 3.5 cm long, 2 - 4 mm thick; pericarp smooth, ca 2 mm thick,
coriaccous when dry; seeds many, embedded in juicy pulp, ca 8 x 5.5 mm.

Fl. Feb. - March; Fr. April - May.
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Fig. 48. Capparis micracantha DC. : a. twig with flowers and fruits; b. lower with
petals removed; ¢. outer sepal; d. inner sepal; e. outer petal; f. inner petal;
g pistil; h. young fruit.
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Distrib. India: Along water courses, in evergreen forests at low clevations, Anda-
man & Nicobar Islands.

Myanmar, 5. China and 5.E. Asia.

Notes. A showy plant whether in flowers or in fruits. At Kew there is a solitary

i labelled. "Herb. Rottler, Pen, Ind, Or." which is referrable to this species.
.HW'I-'-T as Jacobs (l.c.) pointed out this label seems to have been wrongly affixed. The
species has nol been known to occur in peninsular India,

16. Capparis moonii Wight, HMlus. 1: 35. 1840; Hook, [. & Thomson in Fl. Brit.
India 1: 175. 1872, Fig. 49.

Kon.: Luthikai; Mar.: Poorwi, Wagati.

Shrubs, woody, erect or scandent, armed, ascending up to 10 m; twigs flagellate,
innovations brown-puberulous, later glabrescent; stipular thorns recurved, 2 - 3 mm
long, absent in young twigs. Leaves elliptic-oblong, rounded at base, with a twisted
acumen at apex, 5- 18 x 3 - 5.5 cm, cortaceous, glabrous, lustrous; midrib shallowly
sunken; lateral nerves 6 - 16 pairs with indistinet reticulations; petioles 1 - 1.8 em long.
Flowers white, purplish on ageing, showy, fragrant, 6 - 12-lowercd on terminal or
subterminal corymbs; buds 2 - 3 cm across; pedicels up to 5.5 cm long. Sepals subequal,
15- 18 x 12 - 16 mm; outer pair concave, cup-shaped, smaller than inner, glabrous, inner
pair flattish, fulvous-puberulous outside. Petals white, obovate or oblong, truncate at
apex, unequal, veined; upper pair 3 - 35 x 2 - 2.5 cm; lower 28 - 3 x 22 - 2.5 om,
puberulous outside, Torus 5 - 8 mm across. Stamens 100 - 170; filaments while, turning
rosy or brick red, 5.5 - 7 em long. Gynophore 5 - 8 em long, much thickened to 5 - 6 mm
in fruits; ovary ovoid or ellipsoid, 3.5 - 5x 2 - 3.5 mm, glabrous, green with purple tinge,
stigma discoid; placentae 4. Fruits only 1 - 4 maturing in one inflorescence, pendent,
subglobose or spindle-shaped, up 1o 16 x 12 cm; pericarp woody, green, turning reddish
brown; endocarp viscous pulpy, lemon-yellow, turning scarlet; seeds 50 - 60, obovoid,
16-18x12- 1.5 cm, pink; cotyledons ovate, acuminate, foliaceous, 1.8-2x1-2 cm.

FL Oct. - Dec,, Feb. - April; Fr. Dec., March - Oct,
Distrib. India: Along rocky slopes on laterite soil in moist deciduous or semiever-
green forests, from sea level 1o 1300 m, associated with C. rheedii and C. zevlanica.

Maharashtra, Goa, Karnataka, Tamil Nadu, Pondicherry and Kerala,

Sri Lanka,

Notes. The berries are used in treating skin ailments, jaundice, ele. and are also
reported to be useful against tuberculosis. Laboratory trials proved that they have
antitubercular propertics in vitro, but clinical trials yielded negative results,
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Fig. 49. Capparis moonii Wight: a. flowering twig; b, lower; ¢. outer sepal; d. inner
sepal; e, outer petal; £ inner petal; g pistil; b, L. s, of ovary; i. mature and
immature fruits; j. |.s. of immature fruit; k. seed; . seed opened, showing
embryo,
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It has a chromosome number of n = 20 (R. Sundara Raghavan, unpublished)

In exposed hillocks il is an crect bushy shrub, but when support is available it is a
scandent shrub with a woody basc up (o 15 c¢m in circumference,

Female sterility is much pronounced in C. moonii and the allied species, C. roxbur-
ghii and C. cleghormii.

17. Capparis multiflora Hook. . & Thomson in Fl. Brit. India 1: 178. 1872,
Fig. 50.

Asm.: Thanim-niu-ire.

Shrubs or trees, 3 - 6 m tall, sparingly branched; shoots slender, whitish pubescent
at first with medifixed hairs, soon glabrate; stipular thorns ca 1 mm long, weak, straight,
oftcn absent; cataphylls subulate, 2 - 3 mm wide at base. Leaves elliptic-oblong,
lanceolate or oblanceolate, broadest above the middle, attenuate or cuncate at base,
gradually and abruptly acuminate with 5 - 15 mm long tip at apex, 12 - 30 x4 - 10 cm,
membranous, glabrous, dull-greenish when dry; lateral nerves 8 - 10 pairs, forming
intra-marginal loop; reticulations distinct; petioles 8 - 11 mm long. Flowers white or
greenish-white, fragrant, 4 - 6 mm across, numerous, arranged in supraaxillary vertical
rows of 6 - 10 flowers subtended by bract-like leaf, on 8 - 25 (-40) cm long leafless parts
of shoots between old and new leaves; pedicels fliform, 6 - 23 mm long, slightly
thickened while fruiting. Sepals deflexed, imbricate, subequal, sparsely appressed hairy
to glabrate; outer pair boat-shaped, ovate-obtuse; inner pair obovate, rounded al apex,
3-45x1.5-2.5 mm. Petals broadly elliptic or suborbicular, 5.5- 6.5%3 - 4 mm, white.
Stamens (8-) 10 - 12; flaments exceeding ovary. Gynophore 5 - 12 mm long, not
thickened; ovary ovoid, 1.2 - 1.5 x 1 mm, glabrous or minutely pubescent; placentac 2,
few-ovuled. Fruits 1-3 in a row, subglobose, 8 - 10 mm across; pericarp thin, reddish-
purple, turning blackish; stipe slender, 2.2 - 2.5 x 0.5 mm; seeds 1 - 3, ca 6 x4 mm.

FL Feb. - June; Fr. Sept. - Dec. (-March).

; Distrib. India: In moist subtropical forests, between 500 - 1800 m. West Bengal,
Sikkim, Arunachal Pradesh, Nagaland, Manipur, Mizoram and Meghalaya.

Nepal, Bhutan, Myanmar and China (Yunnan).

Notes. Leaves are often dimorphic, those subtending flowers are small and bract-
like but flowers are also borne in axils of normal leaves. Normally lowers are densely
crowded and seemingly racemose between two flushes of leaves. Female sterility is
Pronounced, linked to the length of gynophore, Ovaries with longer gynophores are
invariably abortive.
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Fig. 50. Capparis multiflora Hook. f. & Thomson: a. flowering twig; b. flower buds
in extra-axillary serial rows; ¢ fruiting twig; d. inner and outer sepals; e
inner and outer petals; f. stamen; g, pistil.
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Pollination is by butterflies. Honey is situated at base of posterior sepals. The
denser the flowers, the more intensc is the fragrance. The two posterior sepals overlap,
Jeaving a narrow slit which in turn opens into the posterior boat-shaped sepal. Butter-
flies probing for nectar through the slit cross pollinate the ovary which is much shorter

than the stamens.

18. Capparis nilgiriensis Subbarao, Kumari & Chandras. in J. Bombay Nat. Hist.
Soc. T8: 146 - 148, £ 1-9. 1981 Fig. 51.

Tam.: Karpandal-chedi.

Shrubs or trees, 3 - 15 m tall; branches clustered, flexuous, indumentum stellate-
pubescent, glabrescent at length; stipular thorns small, 1 - 2 mm long, straight, often
lacking in flowering twigs but few on older branches; cataphylls linear, 3 - 5 mm long,
conspicuous, Leaves ovate-clliptic or oblong-lanceolate, rounded at base, acute to
obtuse at apex, not incurved along margins, chartaceous lo subcoriaceous, dark green,
drying glaucous to pale brown, lustrous, glabrescent; lateral nerves 5 - 7 (-9) with
indistinct reticulations; petioles 5- 13 mm long, channelled, glabrescent. Flowers showy,
white, 3.5 - 4 cm across, axillary, solitary or 2 - 4 conferted on lateral shoots; bracts
subulate, 2 - 3 cm long, caducous; pedicels 1.5 - 2.5 em long, puberulous. Sepals almost
equal, imbricate, puberulous; outer pair concave, ovate, obtuse, 6 - 8 x3.5-4 mm; inner
pair elliptic to obovate, narrowed al base, Petals tomentose, while; upper pair obovale-
oblong, 1.8 - 2.2 x 0.7 - 1 cm, yellow with reddish blotch; lower pair elliptic-obovate,
rounded at apex, 1.5- 1.8x0.6- 0.8 cm. Torus ca 1 mmwide. Stamens 16 - 24; filaments
2 - 3 cm long, elongating up o 4 em and slightly thickened in fruits; ovary densely
pubescent, spindle-shaped or oblong, 3.5 - 5x 1.4 - 1.8 mm, furrowed with obscure beak;
stigma sessile, glabrous; placenlae 4, many-ovuled. Fruits pendulous, ovoid-oblong,
obtuse, 4 -6 x 2 - 3 cm; pericarp uneven, warty or corrugated; stipe slender, 4 - 6 cm
long; seeds 8 - 16, embedded in yellow pulp, reniform, ca 10 mm long, ca 8 mm across.

Fl. March - April; Fr. May.

Distrib. India: Deciduous or evergreen Shola forests from 350 to 1200 m. Tamil
Nadu (Nilgiri & Dharmapuri Dists.).

Endemic, endangered and nowhere abundant.

Notes. During March - April, the plant is most attractive when it is laden with
flowers, but in view of pronounced female sterility, most flowers wither away and hardly
1 (or 2) fruits ripen to maturity.

Closely allied to C. brevispina but differs in flexuous leaves with flat margins and
obscure reticulations and non-beaked, warty uneven pericarp of fruits. It is also allied
to C. srilankensis Sund.-Ragh. endemic to Sri Lanka, but differing in fruits,
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Fig. 51. Capparis nilgiriensis Subbarao et al. : a. fruiting twig; b. lowering twig; c.
sepal; d. petal; e. stamen; [ pistil; g t. s. of ovary; h. fruit; i seed.



' 1993 ] CAFFARACEAE 53

19. Capparis olacifolia Hook. [. & Thomson in Fl. Brit. India 1: 178. 1872.

Asm.: Kotahar, Lokra; Asm.(Kachari): Borun-khosai, Philla-phang; Kh.: Dieng-
sig; Mep.: Naski, Hais.

Shrubs or small trees, ca 5 m 1all; trunk 15 - 25 cm in diam. at base; iwigs tomentose
with brownish S-armed stellate hairs at first, early glabrescent; cataphylls subulate, ca 1
- 1.5 mm at base; stipular thorns slender, up to 5 - 6 mm long, patent or pointing upwards.
Leaves ovate-lanceolate, rounded to subacute at base, acute to acuminate and mucro-
nulate at apex, 6-18x2.5-6.5 cm, chartaceous or firmly herbaceous, glabrous, lustrous,
drying brownish; midrib flat; lateral nerves 5 - 8 pairs with indistinct reticulations;
petioles 5 - 6 mm long, puberulous. Flowers in axillary or extra-axillary rows of 2- 3
flowers, showy, white, 3 - 4 em across, fetid; pedicels 6 - 12 mm long, puberulous. Sepals
subequal, ovate-acute, concave, 7- 10.5 x 2.5 - 6 mm; outer pair boat-shaped; inner pair
lanceolate to elliptic, tomentose with white margins. Petals oblong or obovate to
oblanceolate, 14 - 22 x 4 - 6 mm; outer pair while, inner pair with a purple or yellow
blotch at base, Stamens 32 - 38, exserted, equalling gynophore; anthers ca 2 mm long,
white, purple-veined, bluish when dry. Gynophore 2.5 - 3.5 cm long, not thickened; ovary
ellipsoid, 4 - 5.5 mm long, ca 1.5 mm thick, beaked, tomentose; style persistent; stigma
knob-shaped; placentac 2. Fruits globose to ovoid, beaked at apex, 13- 15x11- 12 mm;
pericarp fairly thick, red, black when dry, glabrous; stalk thin, 3 - 3.8 cm long; seeds 1
(-3), globose, 4 - 5 mm in diam., brown.

Fi. Feb. - June, Fr. Aug. - Dec., March - April.

Distrib. India: Along grassy slopes between 300 - 1300 m, in subtropical forests.
West Bengal, Sikkim, Arunachal Pradesh, Assam, Nagaland, Mizoram, Meghalaya,
Orissa and N.E. Andhra Pradesh,

Nepal, Bhutan, Bangladesh and Myanmar.

Notes, The distribution does not extend to peninsular India and reports of its
occurrence in Tamil Nadu and Kerala proved to be based on misidentifications, The
flowers though white are at times described as yellow or purple due to a pair of petals
being blotched yellow or purple. In Ludlow & Sherrif 1850 (BM) from Bhutan and
Collett 615 (K) from Burma, the ovary is glabrous. The gynophore is invariably 3 - 5
times as long as pedicel. However, in Subbarao 47318 (MH) from Visakhapatnam
District of Andhra Pradesh, the pedicel is more than half the length of the gynophore.

20. Capparis pachyphylla Jacobs in Blumea 12: 476 - 477, 1965, Fig. 52,
Shrubs to small trees; branches stout, scrambling; twigs straight, brown pubescent,

glabrescent at length; stipular spines patent, 1-3 mm long, straight or slightly curved at
tip; cataphylls conspicuous at base of shoots, puberulous. Leaves elliptic-oblong, sub-
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Fig. 52. Capparis pachyphylla Jacobs : Paratype, N.L. Bor 2866 from Aka hiills, Aru-
nachal Pradesh at 1200 m, collected on 5 March 1935,

IE——
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cordate or rounded at base, obluse or rounded and mucronale at apex, 8 - 13x4- 55
em, coriaceous, glabrous, dark green above, light green bencath; midrib flattish, grooved
above near base; lateral nerves 5 - 6 pairs; reticulations obseure; petioles 3 - 5 mm long,

rous. Flowers white or purple, 6- 8 (-10) together in racemose bundles on an axillary
or lateral 2 - 3 cm long puberulous stalk, sometimes in the form of a panicle; pedicels
Gliform, 5 - 7 mm long, subglabrous, subtended by thorn-like bracts and bracteoles.
Sepals subequal, 5-6x2 - 3 mm, sparsely puberulous inside, ciliate along margins; outer
pair much concave, inner pair more or less flat. Petals 6 - 7x 2 mm, white, turning purple,
puberulous inside, fringed with long hairs. Stamens 32 - 34, Gynophores glabrous; ovary
small, glabrous; placentac 2. Fruils not known,

Fi. March,

Distrib. India: Subtropical evergreen forests, 600 - 1200 m. Arunachal Pradesh
{Lohit & Tirap Districts).

Endemic and endangered.

Notes. The type was collected by Kingdon Ward 11183 (BM - holo, CAL, L - is0)
from a gorge along Teeu river on 14 March 1935, This species has not been recollected
from the area. Bor has also collected it from Aka hills, Yisi in Arunachal Pradesh in
March 1935, which possibly forms the paratype though Jacobs does not designate it as
such. Fruits are not known,

This species is probably threatened with extinetion. However, the arca of its original
collection falls under the proposed Namdapha Biosphere Reserve,

21. Capparis rheedei DC_, Prodr, 1: 246, 1824 (asrheedii). C. heyneana Wallich ex
Wight & Arn,, Prodr. 25. 1834; Hook. . & Thomson in FL. BriL. India 1: 174. 1872, C.
baducca auct. non L., 1753, Fig. 53.

Hindi & Kon.: Chavuka.

Shrubs, erect or scandent, much-branched, 2 - 4 m tall; twigs brown-pubescent, early
glabrescent, with many cataphylls at base, Leaves elliptic-ovate o lanceolate, acute to
rounded at base, acute-mucronate at apex, 8 - 19 x 4 - 7.5 ¢m, coriaceous, glabrous,
lustrous above, drying brownish; lateral nerves 2 - 5 pairs, oblique and conferted towards
base, distinctly reticulate; petioles 8 - 12 mm long. Flowers showy, 8 - 12 cm across,
mostly solitary, axillary (rarely 2 - 6 arranged on a condensed leafless axillary shoot);
bracts linear, reddish, pubescent: pedicels 6 - 20 mm long. Sepals elliptic, obtuse,
sparsely pubescent outside, villous inside; outer pair 11 - 14 x 5 - 6 mm; inner pair 12 -
16 x 6 - 8 mm. Petals pale blue or white; upper pair with a yellowish blotch, obovate,
3.5-5x25-35 cm, glabrous. Stamens excceding 80, exserted. Gynophore 2 - 4 cm
long, glabrous, slightly incrassate in fruit; ovary oblong, 5 - 7 x 1.5 mm, densely



Fig. 53. Capparis rheedii DC.: a. lowering twig; b. leaves of lower branches; «.
inner and outer sepals; d. outer and inner petals; e. ovary; I fruits; g. seed;
h. seed with testa removed, showing embryo.
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scent, 4-angled, furrowed,; placentac 4. Fruits oblong to ovoid-fusiform, beaked,
5.5-7x2-3.5 cm, pubescent, faintly ribbed when fresh; stipe slender, 5 - 7.5 em long,
ca 2 mm thick; seeds 18 - 22.

Fl. Feb. - Jan; Fr. July - Nov,

Distrib. India: Maoist forests, up Lo 700 m, on laterite soil, associated with Capparis
moonii, along Western Ghats.  Southern Maharashira, Goa, Karnataka, Kerala and
Tamil Nadu.

Endemic, vulnerable and nowhere abundant.

Notes. In common with "Brevispina group”, the upper petals have a yellow blotch.
In Kanodia 96455 (BSI), two of the scpals are unusually petaloid, as in C. divaricata.
Female sterility is high and berries seldom mature in nature, "Badukka® used by Rheede
in Hort. Malab. 6: 101 (105). 1686 is not a Malayalam name for this plant. Its meaning
or source is still unknown, Nicolson (in Bull. Bot. Surv. India 17; 160 - 161. 1975)
contends that C. baducca is a New World species not occurring in India and that the
Indian plant should be lectotypified by Rheede’s description and plate only. Also refer
to Nicolson et al., An interpretation of Van Rheede’s Hortus Malabaricus p. 77. 1988,

22. Capparis rotundifolia Rottler, Neue. Schr. Ges, Naturl. Fr. Berl. 4: 185, 1803.
C. pedunculosa Wallich ex Wight & Arn., Prodr. 27, 1834; Hook. . & Thomson in FL.
Brit. India 1: 176, 1872. C longispina Hook. f. & Thomson, L. ¢. 1: 176. C. erbiculata
Hook. . & Thomson, L, 176,

Mar.: Kolisna, Kakkaltee.

Shrubs, erect or scandent, 2 - §m tall, with dense rounded crown; twigs pubescent,
early glabrescent; stipular thorns reddish, dimorphic, if recurved 2 - 5 mm long, if
straight and acicular, up to 18 mm long, Leaves bifarious, closely placed, suborbicular
to ovate-rotundate, cordate at base, acute, obtuse, retuse or abruptly acuminate, mucro-
nate al apex, slightly revolute along margins, 1 - 4.5 x 0.8 - 3 em, subcoriaccous, often
fleshy, glabrous above, pubescent bencath; lateral nerves 3 - 6 pairs, obscure; petioles
0.2-2.5mm long. Flowers white or greenish-white, 8 - 12 mm across, in few-flowered
umbels or subumbels on lateral 4 - 15 mm long peduncles or on 1-leaved 3 - 5 em long
twigs or occasionally axillary, solitary; pedicels filiform, 1 - 3.2 cm long, minutely
puberulous, Sepals imbricate, reflexed, 4 - 5x2 - 2.5 mm, glabrous or puberulous; outer
pair with narrow and inner pair with wider membranous margins. Petals 5 - 5.5x 3 mm,
very thin, puberulous, Stamens 28 - 40, exserted. Gynophore filiform, slightly thickened
near tips, 12 - 18 mm long; ovary ovoid, pointed at apex, 1.8 - 2x 1 mm; placentae 2,
few-ovuled. Fruits ovoid-globose, apiculate, 9 - 15 x 8 - 10 mm; pericarp white, smooth,
ca 1 mm thick; stipe slender, up to 5.5 cm long; seed solitary.
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Fl. Ocl. - Nov, Jan. - May; Fr. April - June; Oct.

Distrib. India: Along cleared forest arcas on laterite soil, frequent in scrub jungles,
moist deciduous or semi-evergreen forests. Maharashtra, Andhra Pradesh, Goa, Kar-
nataka, Tamil Nadu and Pondicherry.

Sri Lanka.

Notes. Except for a solitary collection from Tanjore (Dunn 1957, MH), no other
collection exists from Tamil Nadu, Itisinfrequent in Andhra Pradesh and has not been
recorded from Kerala. Even in Karnataka, it is common only in N, Kanara District,
Pierre had collected it from S. India, but duc to mislabelling, erroneously noted as from
"Cambodia”,

The stipular thorns are highly variable, either short or recurved or long, straight and
acicular. Not infrequently, out of the two thorns, one is short and recurved, whereas the
other is long and acicular, the latter mostly associated with small subsessile, cordate and
mucronate-tipped leaves.

23, Capparis roxburghii DC., Prodr. 1: 247 - 248, 1324; Hook. f. & Thomson in
Fl. Brit. India 1: 175. 1872,

Or.: Handiphuta, Kaodimi.

Shrubs, scandent, 2 - 4 m tall, 8 - 1) cm in circumflerence al base; branches hoary
pubescent, carly glabrescent; stipular thorns 1.5 - 3 mm long in old shoots, but mostly
absent in young twigs. Leaves obovate-oblong, cuncate atl base, rounded, acule or
abruptly acuminatc at apex, 4.5 -8x2.5-3.5 cm, subcoriaceous, glabrous, lustrous, drying
dull brownish; lateral nerves 5 - 6 pairs with obscure reticulations; petioles 1.3 - 2 cm
long, channelled, glabrous. Flowers showy, white, fragrant, 4- 5.5 ¢cm across, in terminal
6 - 15-flowered corymbs or rarcly subumbels; pedicels 2.5 - 3.5 em long, glabrous or
minutely puberulous. Scpals glabrous, 2 - 10 x6 - 9 mm; outer pair much concave. Petals
obovate, narrowed at base; truncate at apex, 11 - 15 x9 - 11 mm, puberulous on both
surfaces. Torus 3 - 4 mm across. Stamens 45 - 60; [laments white, rosy-purple on ageing,
2.5-3cmlong. Gynophore 3.5- 5.5 cm long, thickened to 3- 5 mm in fruit; ovary ellipsoid
or ovoid, ca 3.5 x 2.5 mm; placentae 3 - 5, many-ovuled; stigma capitate. Fruits globose,
umbonate, 4.5 - 6 cm across, pendent; stipes 8 - 10 ¢cm long, 4 - 5 mm thick; seeds 35 -
40, ovoid, 1 - 1.2x 1 cm, reddish brown; cotyledons foliaceous, coiled, elliptic with obtuse
tip, 12 x 8 mm,

Fi. March - May, July - Aug.; Fr. May - Oct.
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Distrib. India: Along rocky slopes in dry deciduows forests up to 600 m, oficn
associated with C. divaricata, C. grandifiora, etc. Orissa, Andhra Pradesh and Tamil

Nadu.
§ri Lanka.

Notes. Chromosome numberisn = 20 (R. Sundara Raghavan, unpublished). Refer
to Sundararaghavan & Rolla S. Rao in J. Bombay Nat, Hist. Soc. 63(3): 418 - 421. 1965
& Sundararaghavan in Blumea 20: 356. 1972 for further details and discussions on

taxonomy of this species.

24. Capparis sepiaria L., Syst. Nat. ed. 10. 2: 1071. 1759; Hook. [. & Thomson in
FL. Brit. India 1: 176. 1872. C. incanescens DC., Prodr, 1: 247, 1824, C. sepiaria L. var.
incanescens (DC.) Hook. f. & Thomson, 1. ¢. 177. C. glauca Wallich ex Hook. I, &
Thomson, 1. ¢. 180,

Beng.: Kaliakhara; Guj: Kanthar, Kanthare; Hindi: Heens; Mar.: Kanthara,
Kanthodi, Pachiida, Pachra, Pachunda; Kan.: Kothi; Or.: Hathi-ankusa, Kantikapala;
Tam.: Kadukattiri, Serraputiai, Thorattai,

Shrubs, rarely trees, crect or scandent, 2 - 6 m tall, widely much-branched, densely
armed; twigs zig-zag, Mlexuous, hoary or appressed grey-pubescent; indumentum occa-
sionally ash-white; stipular thorns recurved, 3 - 4 mm long, copious. Leaves ovate,
ovate-clliptic, oblong (o oblong-lanceolate or suborbicular, rarely exceptionally linear,
acute, blunt, rounded or rarely subcordate at base, acute or often rounded and always
emarginale or retuse al apex, 1.5 - 5.5 x (.4 - 3.5 cm, herbaceous 1o subcoriaceous,
pubescent, dull and glaucous when dry; midrib slightly sunken at base above; lateral
nerves 4 - 6 (-8) pairs with obscure reticulations. Flowers white, creamy or even greenish
white, fragrant, 8 - 10 mm across, in terminal & - 30-flowered corymbose subumbels, or
on short lateral twigs; peduncles up to 1.5 cm long; pedicels 8 - 12 mm long. Sepals
subequal, ovate or suborbicular, ciliate along margins; ouler pair 3.5 - 4 x 2 - 3 mm,
coriaccous; inner pair smaller than outer, membranous. Petals obovate or oblong-
spathulate, rounded at apex, 5 - 6 x 2 - 3 mm, white, puberulous at base. Stamens 25 -
40; filaments 10 - 14 mm long, exserted; anthers brown. Gynophore 5 - 6 (-10) mm long,
slender, slightly thickened in fruits, puberulous towards base; ovary ovoid, 1.5- 2x
0.8 - 1 mm, glabrous; ovules few; placentae 2. Fruits globose, 8 - 12 mm across, yellow
turning black or dark-violet; stipe thin, 1.4 - 2 em long; seeds 1 (-2), embedded in a sticky
pulp, discoid, ca 6 x 4 mm, brown.

Fi. March - July, Fr. Oct. - Nov.
Distrib. India: In scrub or deciduous forests, from sea level to 350 m. Almosi

throughout India from Kashmir to Kanvakumari and Andaman & Nicobar Islands
(except hill States of N.E. India).
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Nepal, Bangladesh, Myanmar, Sri Lanka and Maldives, extending to Africa, China,
Victnam, Malesia and Australia.

Notes. As il can be raised from cuttings, can be used as a hedge plant. Berries are
edible.

In some collections from Maharashtra (Santapau 28662 & Tavasari 1066 in BLAT),
the peduncles are hardly 1.5 mm long,

Specimens from Andaman & Nicobar Islands show larger parts as compared o
mainland Indian specimens. Leaves upto 10x 5 em; flowers 1.5 - 1.8 cm across, pedicels
up to 2.2 cm long, sepals up to 5.2 x 2 mm, petals up to 8 x 4 mm and fruits up to 2 cm
across.

The Burmese plants labelled “C. glauca”™ have narrow glaucescent leaves, smaller
flowers which are arranged in a panicle of umbels, stamens varying from 12 - 18 and
short hardly 2 mm long gynophore.

It has chromosome number of 2n = 40 (T.S. Raghavan in Ann. Bot. , Lond., n.s. 2:
75: 1938).

15. Capparis shevaroyensis Sund.-Ragh. in Kew Bull. 37: 72. 1982, C. panvifiora
Hook. [. & Thomson in FL. Brit. India 1: 176. 1872, non Boiss. 1843, Fig. 54.

Shrubs, erect or scandent, irregularly profusely branched, up to 3 m tall; twigs wiry,
puberulous when young, carly glabrescent; stipular thorns mostly lacking, if present
minute, ca 1 mm long, straight, few, pointing upwards; cataphylls absent. Leaves
lanceolate or oblong-lanceolate, narrow, cordate at base, acute to caudate-acuminate
al apex, with up to 1.2 ¢m long acumen, 5 - 12 x 1.6 - 4.8 cm, subcoriaceous, glabrous,
dull green above, yellowish green bencath; lateral nerves 6 - 9 pairs, forming an
intra-marginal loop; reticulations distinct above, obscure bencath; petioles 0.5 - 2.5 mm
long. Flowers white or creamy white, fragrant, 6 - 8 mm across, in terminal, subterminal
or upper axillary 5 - 10-flowered umbels; bracts subulate, ca 1.5 mm long; pedicels
filiform, 4 - Smm long, glabrous. Sepals subequal, ca 3.5 mm long, 1.5 - 1.8 mm wide.
Petals oblong to obovate, 3 - 4 x2 mm, puberulous at base. Stamens 20 - 42. Gynophore
filiform, 4 - 5 mm long, not thickened in fruit; ovary ovoid, ca 1.5 mm long, 0.8 - 1 mm
thick, glabrous; placentae 2. Fruits yellowish-brown, globose, pisciform, 8 - 10 mm
across, smooth on a slender stalk, 1.3 - 1.6 ¢m long, one-seeded.

FL March; Fr. Aug. - Sept.

Distrib. India: Moist forests, from 400 to 800 m. Tamil Nadu (confined to Tirunel-
veli Dist.), Kerala (confined to Silent Valley arca in Palakkad Dist.).
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Fig. 54, Capparis shevaroyensis Sund.-Ragh. : a. twig with buds and immature fruits;
b. flower; c. scpal; d. outer and inner petals; e. pistil; T. Ls. of ovary; g. fruit;
h. seed.
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Endemic and threatened.

Notes. Beddome's description and plate of C panvifiora Hook. f. & Thomson (in
Ic. PL Ind. Or. 65, t. 276. 1876) are misleading, hence its apparent confusion with ¢
fusifera Dunn ( = C. tomentella Dunn). Though his plate (excluding fruit) faithfully
depicts his specimen nos. 61 and 273 (viz. C. fusifera Dunn) his description of leaves
being “very narrow”, fruits being "fusiform”, scarcely exceeding half an inch, as well as
his drawing of the berry, all pertain to C. paniflora Hook. f. & Thomson. The narrow
greenish glabrous leaves with petioles of 2 mm long, nature of inflorescence, fragrant
small flowers, scpals and petals hardly exceeding 4 mm in length, the non-thickened
fruiting stalk and globose berries of 8 - 10 mm in diameter, all reflect characters of C
parviflora Hook. f. & Thomson, which happens to be a later homonym of C. panviflora
Boiss. and hence illegitimate.

Jacobs (in Blumea 12: 477. 1965) mentions stamens as ranging from 16 - 24 but in
many recent collections, it varies from 24 (o 42,

26. Capparis sikkimensis Kurz in J. Asiat. Soc. Bengal 43(2): 181. 1875, C
cathcartii Hemsley ex Gamble, Darjecling List ed.2. 1896. Cappans sp. Hook. f. &
Thomson in Fl. Brit. India 1: 180. 1872, Fig. 55.

Shrubs, scandent, 4 - 6 m tall; stipular thorns hooked, few, confined to base, but
mostly wanting in flowering shoots; twigs purple tinged; young shoots fulvous pubescent
with simple hairs, but early glabrescent; cataphylls absent. Leaves elliptic or ovate,
attenuate al base, rounded, often abruptly-and shortly acuminate at apex, somewhat
inrolled along margins, 7 - 15 x 3.5 - 7.5 cm, glabrous, chartaceous to subcoriaccous,
lustrous above, dull beneath, drying brown; midrib flattish to shallowly channelled above,
lateral nerves 7 - 9 pairs, prominent beneath; reticulations obscure; petioles 1 - 2
cmlong. Inflorescence axillary, 8 - 20-flowered umbels, these in turn arranged in the
form of a subterminal or terminal up to 18 cm long panicles; peduncles upto 10 cm long,
angular; pedicels conferted towards top, 2 - 2.5 cm long, glabrous. Flowers white, showy,
2.5-3.5 cm across. Sepals ovate-orbicular, 7- 12 x 4 - S mm, fulvous pubescent outside,
greenish yellow. Petals obovate, 12 - 25 x 5 - 8 mm, while hairy inside. Stamens 28 - 40;
filaments pink. Gynophore 3.5 - 4.5 cm long, reddish, much thickened in fruit; ovary
ovoid or ellipsoid, apiculate, 2.5 - 4x 1.5 - 2 mm, glabrous; placentae 4. Fruits subglobose
or ovoid, umbonate, 3 - 6.5 cm across; pericarp reddish purple, up to 10 mm thick, smooth
but wrinkled on drying; stipe woody, 5 - 6 cm long, 3 - 6 mm thick; sceds 4 - 8, embedded
in scanty yellowish pulp, ca 1.8 x 0.8 cm.

Fl. May - June; Fr. Sept. - Nov,
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Fig. 5. Capparis sikkimensis Kurz: a. flowering twig; b. twig with immature fruits;
c. flower with sepals and petals removed; d. outer sepals; e. inner sepals; L.
outer petals; g. inner petals; h. stamen; i. pistil.
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Distrib. India: Along hilly tracts in open forests or along dense forest outskiris,
often near streams, up to 1750 m. altitude. West Bengal, Sikkim, Arunachal Pradesh,
Assam, Nagaland, Manipur and Meghalaya.

Myanmar and China,

Notes. The Indian plants belong to subsp. sikkimensis. The unarmed *Capparis” sp.
in Hook. f., FL. Brit. India 1: 180. 1872 is referable to C. sikkimensis only, Kanjilal et al,
do not include this species in Flora of Assam, though it is rather common in N.E. [ndia,

Jacobs (1. ¢.) could not locate the type specimen. But the specimen Kurz no. 2 from
Sikkim located in CAL herbarium under Accession number 29236 is designated as type,
as except for this no other collection exists in CAL, K, or BM. The locality is most
probably Kurseong, based on which Prain (in Ann. R. Bot. Gard. Calc. 9 (1): 8, . 10.
1901) has depicted his plate.

27. Capparis spinosa L., Sp. PL. 503. 1753; Hook. f. & Thomson in Fl. Brit. India
1: 173. 1872.

Undershrubs, diffuse, prostrate or trailing, glabrous or pubescent with white cottony
caducol's tomentum; innovations with rather long white hairs; twigs appressed tomen-
tose to glabrescent; stipular thorns divaricate, pale straw-yellow, 5 - 7 mm long, hooked;
roots thick, woody. Leaves variable, 1- 1.8 times as long as broad, ovate, obovate, elliptic
or orbicular, rounded al base, retuse, obtuse or acule-mucronate or spine-lipped at apex,
1.2-6.5 x 1.2 - 4cm; midrib rather obscure above; lateral nerves 3 - 4 pairs; reticulations
obscure; petioles 2 - 25 (-28) mm long. Flowers solitary, axillary, sparsely scatlered along
twigs, showy, odorous, white suffused with red, fading rosy-pink to purple, 3 - 5 cm
across; flower buds 1.5 - 2.5 cm in diam.; pedicels sturdy, 3 - 6 (-8) cm long, glabrous.
Sepals subequal, nearly actinomorphic to strongly zygomorphic with the posterior sepal
then being exceedingly saccate, 1.8-2x1.3 - 1.6 cm, 3 - 5§ mm deep near apex; the rest
2-22x08-1cm. Petals slightly exceeding sepals; posterior petal obdeltoid, 2.8 - 36
x 1.6 - 1.8 cm, others obovate-cuneate, often hood-shaped, 2-3x1- 1.6 em. Stamens
exceeding 60, often up to 190; filaments longer than petals, exserted, white, fading
pinkish. Gynophore 3 - 8 em long, thickened, and much clongated in fruits, sometimes
hairy towards base; ovary glabrous, nbbed, obovate, 3.5 - 4 x 2 - 2.5 mm; placentac 6 - 8.
Fruits smooth, ellipsoid, ovoid or oblong-obovoid, 3 - §x 1 - 1.8 cm, red, 5 - 6-ribbed,
splitting from apexinto 4 parts; stalk 4 - 8 mm long, ca 1.5 thick; seeds 3 - 4 mm in diam.,
embedded in scarlet pulp.

Notes. This species is highly variable and polymorphic. As far as Indian subconti-
nent is concerned, three distinet varietics, including type varicly, are recognisable.
Following Jacobs (in Blumea 12; 416 - 420, 1965), var. galeata and var. himalayensis are
treated as varieties of C. spinosa, although Jafri (in FI. W. Pakistan 34: 6 - 10. 1973)
prefers to treat them as distinet species.  The nature of innovations, size, shape and
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exture of leaves, galeate or otherwise of the posterior sepal, depth of saccate sepal,
Jength and pubescence of gynophore are all quantitative characters and hence treated
Mﬂnrinlll level only, though at extremities the characters look markedly contrasting

and scemingly quite distinct.

KEY TO THE VARIETIES

1 wmmhmmphi:, posterior sepal shallowly galeate; petuks not hooded  27.3. var. spinoss
b. Scpals strongly zygomorphic, posterior sepal deeply saccate, one sepal and two petals hooded 2
72, Twigs glabrous to early glabrescent; leaves feshy, cantilaginous; petiodes 15 - 28 mm long, gymophore

3 -4 cm long 27.1. wvar. galeala
b. Twigs appressed tomentose, later glabrescent; leaves otherwise; petioles 2 - 7 mm long; gmophore
5-Bcm long : 27.2, var. himalayensis

27.1. var. galeata (Fresen.) Hook, f. & Thomson in Hook, [, Fl. Brit, India 1: 173.
1872. C. galeata Fresen. in Mus. Senck. 2: 111. 1837,

Guj.: Katar.

Shrubs, prostrate, straggling or erect, 1.5 - 3mtall, glabrous, glaucous; twigs zig-zag,
brittle with short internodes; stipular thorns orange-yellow, recurved, 2 - 6 mm long.
Leaves ovate, elliptic or orbicular, rounded at base, emarginate at apex with a hooked
yellowish or brown spine inserted below the apex, 2.5 - 6 x 1.5 - 3.5 cm, fleshy,
cartilaginous, glabrous, coriaceous, drying greyish green; lateral nerves 3 - 4 pairs,
obscure; petioles 15 - 28 mm long. Flowers white, tinged pink or mauve, showy, 4- 6 cm
across; pedicels 4 - 6 cm long, stout, glabrous, clongating up to 9 cm in fruits. Calyx
strongly zygomorphic; posterior sepal deeply galeate, 2.8 - 5 x 1.8 - 2.8 cm with a depth
of 0.9 - 1.6 cm; other sepals oblong, 2 - 25x 1 - 1.5 em. Petals not exceeding scpals,
posterior petal hooded, enclosed by posterior sepal. Stamens about 100 or more,
Gynophore 3.5 - 5 cm long, much thickened in fruits; placentac 8. Fruits pear-shaped
;ﬂﬂ:p&dd, 35-6x2- 28 cm, reddish, dehiscing tardily; stipes 5-9 cm long, 4 - S mm

Fl. & Fr. July - Sept.

Distrib. India: Mostly coastal arcas from sea level to 300 m, often pendulous on old
walls and rocky slopes. Gujarat.

Pakistan, Iran, Iraq, Isracl extending to tropical N. Africa.
Notes. Chromosome number reported isn = 10 (Baquar et al. in Bot, Notiser 119:

24 - 32. 1966). This variely is fairly common along coastal Gujarat. It is easily distin-
guished from var. spinosa by the thick ecartilaginous, fleshy leaves with a strongly
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recurved mucro inserted below the apex at the end of midrib, longer petioles and strongly

saccale posierior sepal. The cartilaginous leaf is probably an adaptation 1o the arig
habitat.

27.2. var. himalayensis (Jafri) Jacobs in Blumea 12: 419 - 420. 1965. C. himalayensis
Jafri in Pakistan J. For. 6: 197, L1, £.1. B, map. 1956. C. spinosa var. leucophylla sensy
Hook. [. & Thomson in Fl. Brit. India 1: 173. 1872, non DC. 1824,

Hindi: Kabra.

Shrubs, diffuse, prostrate or hanging; twigs appressed soft pubescent; stipular
thorns yellow, 4 - 6 mm long, curved at tip. Leaves rounded at base, acule or rarely
obtuse and spine-tipped at apex, 2.8 - 4.5x 2 - 3.8 cm, subcoriaceous, pubescent, drying
greenish yellow, lateral nerves 3 - 6 pairs, obscure; petioles 2 - 7 mm long, pubescent.
Flowers showy, mildly fragrant, white, rosy tinged, fading purplish, 3.5 - 6 cm across;
pedicels 3 - 7 cm long, pubescent, elongating up to 9 cm and thickened in fruits. Sepals
strongly zygomorphic, pubescent; posterior sepal 2.5 -4.5x1- 1.5 em, 1 - 1.5 cm deep,
narrowed at base, others 1.5 - 2.5x 0.8 - 1.5 cm. Petals almost equalling outer sepals.
Stamens 80 - 100; filaments mauve, turning purple. Gynophore 4 -8 cm long, puberulous
at base, thickening up to 3 mm in fruits; ovary faintly ribbed, obovoid, 6-8% 2-3mm;
placentae 5 - 8. Fruits oblong-ellipsoid, ribbed, 3 - 5x 1.8 - 2.3 em, tardily dehiscent;
seeds as in var. spinosa.

Fl. & Fr. May - Aug.

Distrib. India: On rocky cliffs, hanging from crevices al altitudes of 1500 - 2000 m.
Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh.

Pakistan and Nepal,

Notes. C. leucaphyila DC. is altogether distinct and non-Indian. In Indian floras,
C. spinosa ar. leucophylla sensu Hook. f. & Thomson and sensu Collett (FL. Siml.)
represent var. himalavensis. In Himachal Pradesh, where both var. spinosa and var.
himalayensis occur, introgressive hybridisation is common and characters intergrade so
that the varieties cannot be separated. Flowers open al dusk or evening and last for one
day,

27.3. var. spinosa

Beng: Kabia; Guj: Kantals, Kanthera; Hindi: Kabra; Mar.: Kabra, Kalavn,
Vundri; Punj.: Keri, Kerail; Sind.: Kalvari.

Fl. Dec. - May (Western India), July - Nov. (Northern India); Fr. Feb. - May
(Western India), July - Dec. (Northern India).
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Distrib. India: Along dry stony rocks, frequent in scrub jungles from 500 - 3500 m.
Jammu & Kashmir, Punjab, Uttar Pradesh, Rajasthan, West Bengal, Gujarat, Maha-
rashtra, Goa and Tamil Nadu.

Pakistan, Nepal, Bangladesh and castwards to Ausiralia and westwards to Europe
and N. America.

Notes. Young and ripe fruits are edible; berries are boiled and caten with curd.
Unripe berries are pickled. Leaves used as fodder for goats, camels and sheep. Infusion
of leaves used in treating gonorrhoea. In Ladakh a decoction of the leaves is drunk

against hyperacidity.

There are no recent collection from peninsular India, except for a solitary collection
from Madurai. On ripening, berries separate curling into 3 - 4 segments exposing seeds
embedded in scarlet pulp. Dispersal of seeds is by animals.

Chromosome number reported is Zn = 38 (Taylor in Amer. J. Bot. 12; 238. 1935).

28. Capparis tenera Dalz. in Hook., J. Bot. Kew Gard. Misc. 2: 41, 1850; Hook. f.
& Thomson in Fl. Brit. India 1: 179, 1872

Shrubs, straggling, glabrous, up to 4 m high, with spreading branches; stipular thorns
strongly recurved, sharp, 2 - 4 mm long; innovations glabrous, if tomentose, early
glabrescent. Leaves distichous, ovate-elliptic or obovate-oblong, rounded or subcor-
date at base, acute to abruptly 8 - 10 mm long caudate-acuminate with blunt tip at apex,
4-7(-11)x 2.5 - 4 (-5) cm, membranous, herbaceous to subcoriaccous, glaucous; midrib
shallowly sunken; lateral nerves 4 - 5 pairs with obscure reticulations; petioles 2.5 - 6
mm long. Flowers in supra-axillary serial rows of 1 - 4 flowers, white, fragrant, 8- 12 mm
across; pedicels filiform, 1.5 - 5 mm long, glabrous, not thickened in fruit. Sepals
subequal, deflexcd, green, purple-tinged; outer pair boat-shaped, ovate, acute, largely
covering inner pair, 4,5 - 6 x 2.2 - 2.5 mm, pubescent inside, ciliate along margins; inner
pair elliptic-lanceolate, puberulous at base and towards base. Petals slightly larger than
sepals, oblong or ovate-oblong, acute, 5.5 - 7 x 1.8 - 2 mm, white with a red basal blotch
on upper pair, tomentose at surface and margins. Stamens § - 15 (-18); filaments white,
14 - 20 mm long; anthers bluish. Gynophore filiform, 14 - 20 mm long, white, glabrous,
not thickened; ovary pear-shaped, 1.5 - 1.8 mm long, ca 5 - 8 mm thick, purple tinged;
stigma knob-shaped; placentae 2; ovules few.  Fruits pisciform or subglobular, some-
limes pointed, 8 - 12 mm across; pericarp thin, deep orange or red when ripe; seeds 3 -
4, caSxdmm,

Fl Fcb. - May; Fr. May - June.

Distrib. India: Up to 600 m, in moderately high rainfall zones. Assam, Nagaland,
Manipur, Maharashtra, Karnataka, Kerala and Andaman & Nicobar Islands.
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Sri Lanka, Myanmar, Thailand and westward extending to tropical Africa.

Notes, The distribution does not extend to Sikkim and the reported collection by
Thomson s.n. in 1857 is probably due to mislabelling. Bell, Blatter, Ritchie and Talbot
have carlicr recorded this species from North Kanara and similarly Barber and Bed-
dome from Kerala. However, there are no recent collections from Karnataka or Kerala,
except for the historical collections deposited in BLAT, CAL and K. The specimens
from Andaman Islands have unusually larger leaves, Mowers and fruils,

29. Capparis zeylanica L., 5p. Pl ed. 2. 720. 1762. C. horrida L. [, Suppl. 264, 1781;
Hook. [. & Thomson in FL Brit. India 1: 178, 1872,

Hindi: Asaria, Bagnai, Jaginbel; Kan.: Anthundikai; Mar.: Toratti, Wagati; Nep.:
Bapdanch; Sans: Buraasaria, Hunkura; Tam.: Adandai, Ekkathari, Morundan, Tondai,
Toratti; Tel: Adandi,

Shrubs, climbing or straggling, ascending up to 8 m, densely armed with 4 - 6 mm
long recurved stipular thorns; twigs densely covered with rufous or greyish stellate scurfy
deciduous tomentum; cataphylls absent. Leaves ovale, elliptic, lanceolate or obovate,
rounded, subcordate or cuncate at base, acute, acuminate or obtuse, twisted with a
callous recurved mucroat apex, 2-7 (- 11) x 1.5- 5.5 (-8) em, dull, coriaceous, glabrous
or glabrescent; lateral nerves 4 - 8 pairs; reticulations distinet; petioles 5- 12 (- 20) mm,
pubescent. Flowers showy, white, fading to pink or purple, {ragrant, 3.5 - 5 cm across,
in supraaxillary rows of 2 -6 flowers, often developing before leaves; pedicels pube-
scent, 0.6 - 1.B cm long, much thickened and elongating up to 3 cm in fruits. Sepals
subequal; outer pair clliptic or orbicular, 8 - 12 x 6 - 8 mm; inner pair elliptic-oblong,
slightly smaller than outer, Petals white with a reddish spot within, fading to purple,
oblong, rounded, 1.5- 1.8 x0.5 - 0.8 cm, lomentose inside, subentire, repand. Disk ca 1
mm in diam. Stamens 30 - 50; filaments 3 - 4.5 cm long, creamy while, turning to pink
or purple before dusk; anthers ca 2 mm long, ca 1 mm thick. Gynophore glabrous, except
at base, 3 - 5.5 cm long, thickening in fruits; ovary glabrous, ellipsoid or ovoid, 1.5- 2.5
%1 - 1.5 mm; placentae 4. Fruits globular or ellipsoid, pustulate, ca 5 x 4 cm; pericarp
woody, leathery, up to 2 mm thick, smooth, reddish orange to purple; stipe 5 - 8 em long,
4-5mm thick; seeds many, eimbedded in scarlet pulp, 5- 7x4 -6 mm.

Fl. Feb. - Apr.; Fr. Aug. - Oct
Distrib. India: Along hedges, roadsides, scrub forests and moist deciduous forest
edges, from sea level to 1000 m. Almost throughout India, including Andaman &

Micobar Islands (except Kashmir arca).

Sri Lanka, Nepal, Bangladesh, Myanmar and China to Malesia,
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Notes. Unripe fruits are pickled and mature ones are edible. Pulverised fruits
mixed with berries of C. moeonii are reportedly efficaccous in treating jaundice, liver
ailments and even tuberculosis.

1t has a diploid number of 2n = 40 (T 5. Raghavan in Ann. Bot, Lond., n.s. 2: 75.
1938).

The leaves are highly variable, sometimes narrowly lanceolate with a pair of lateral
basal lobes, hence appearing hastate. In Andamans, the leaves are very much larger
than the normal ones seen in mainland. In vegetative condition it often resembles C.

micracantha DC.,

The nomenclatural problem in this species has been dealt with by Jacobs (in Blumea
12; 505 - 508. 1965). Unaware that Linnacus had already described the species based
on Hermann's collection from Sri Lanka, the younger Linnaeus described C. horrida
based on Koenig's collection, also from Sri Lanka. Wight & Arnott {(Prodr. Fl. Pen. Ind.
Or. 25. 1834, excl. synonym C. pyrifolia Lam.) had correctly interpreted both the specics
but failed to recognise that both are related to one and the same species.

The description of C. zevlanica in Hook. £.( FL. Brit. India 1: 174. 1872) pertains to
C. brevispina DC., an crror repeated by many other Indian botanists, except by Dunn
who could distinguish C. zeylanica from C. brevispina.

3. Cleame L.

Herbs, mostly annuals, often woody at base; stems foetid, generally striate, glabrous
to viscid-glandular, occasionally with scattered prickly appendages. Leaves spirally
arranged, simple or digitately 3 - 13-foliolate, lower leaves petiolate, upper ones sub-
sessile or sessile; stipules none or obsolete, rarely with stiff spine-like recurved enations.
Flowers actinomorphic or slightly zygomorphic by displacement of petals, in terminal
racemes or solitary, axillary, pedicellate; bracts foliaceous or membranous, persistent
or caducous. Sepals 4, free or shortly united at base, equal, valvate, often glandular
pubescent. Petals 4, mostly clawed at base, equal or unequal, longer than sepals.
Stamens (4-) 6to many, usually all fertile, rarely with a few staminodes, borne on a short
or long androgynophore; filaments equal or subequal, declinate. Ovary sessile or mostly
on a short gynophore which elongates in fruit, 1-loculed; ovules many on 2 parietal
placentae; style short or absent; stigma sessile, capitate, discoid or truncate. Capsules
siliquiform, linear, oblong, terete or flattened, striate, often beaked, dehiscing by 2 valves
with persistent seed-bearing replum in middle; seeds glabrous or pubescent, discoid,
reniform or orbicular, the ends incurving or one of them free, sometimes with funicular
elaiosome, smooth, reticulate-foveolate or transversely rugose, warty, crested or ridged
on surface; endosperm none or scanty; embryo straight. Fig. 56.



Fig. 56. Capsules and seeds of Cleome L.: a. C. angustifolia; b. C. ariana; c. C. as-
pera;, d. C. burmannii; e. C. chelidonii; 1. C. feling; g. C. fimbrigta; h. C. gy
nandra; L. C. genandra var. nana; . C. hasslerigna; k. C. monopylla; 1. C.
rutidosperma; m. C. scaposa; n. C. simplicifolia; o. C. speciosa; p. C. vahl-
fana; q. C. viscosa; r.C. viscosa var. nagarjunakondensis.
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America, Europe, Africa, Asia, extending to Australia in tropical areas; ca 150

w 15 species in India.

Literature. BABU, C. R & N. C MATUMDAR (1976) Taxenomical notes on Cleame aspera

. Koen.&exDC, C. burmannii Wight & Am. and C. rutidosperma DC. (Cleomaceae). J. Bombay Nat. Hist,

' Sne. 71: 629 - 632 1974, ILTIS, H. H. (1960) Studies in Capparidaceae vii. Old World Cleomes adventive
in the New World. Brittonia 12: 279 - 2. KUMAR, P.V & BIR BAHADUR (1978) Seed morphology
of thirteen species of Cleome L. (Capparidaceae). 1. Indian Bot. Soc. 57: 39 - 46, fT. 1 - 16. SUNDARA
RAGHAVAN, . (1984) On Cleome burmannii Wi & Am. (Capparaceae) - 1ts identity and distribution.
7. Beon. Tax. Bot. 5: 463 - 465. VUAYAKUMAR, P. & BIR BAHADUR (1978) Seed morphology of
thirteen specics of Cleome L. (Capparaceac). J. Indian Bot. Soc. 57: 39 - 46, if. 1 - 16,

KEY TO THE SPECIES
Leaves simple 2
Leaves compound, 3 - 9-foliolate 5
Lamina of lesves 2 or more times as long as broad 3
Lamina of leaves 1 - 1.5 times as long as broad 4
Stems striate, clothed with short glandular and long eglandular hairs; stamens 6; capsules § - 10 cm
long 9. C. monophylla
Stems not striate, scabrid-sirigose with spinulose hairs from glandulur bases; stamens B - 16 (-34);
capsules under 4 cm long LL C simplicifoli.
Leaves penninerved; stamens &; capsules ca | mm broad 11, C. scaposa
Leaves paimately 5-nerved; stamens 4; capsules 3 - 4 mm broad 7. C. Mmbriata
Androgynophore conspicuous, $§ mm or more long fi
Androgynophore mostly absent, if present under 3 mm long T
Plants pubcscent with gland-lipped hairs, foetid; petals under 15 mm long, valvate in bud, white or
yellowish; androgynophore 9 - 16 mm long: gynophore in fruit 5 - 10 mm long & C. gynandra
Flants glabrous, or thinly short hairy, not glandular pubescent, not foctid; petals 25 - 35 mm long,
imbricate in bud, pink or reddish violet; androgynophore 5 - 7 mm long gmophore in fruit ca 6 cm
long 13, C. speciosa
Plants with retrorse scatlered soft linear prickly appendages B
. Plants without retrorse or prickly appendages 10
Leaflets linear or oblong-lanceakate, scabrid with tubercle-based hairs; petioles shorer than leaflels;
pmophore absent 1 C. aspern
Leaflets otherwise, glabrous except for the scabrous veins; petioles equal 1o or longer than leaflets;
gmophore shart ]

Leafleis rhombate or ellipsoid-rhombate; petals § - 12 mm long; seeds with elaiosomes
10, C. rulidosperma

. Leaflets elliptic, ovate or lanceolate; petals 2 - 4 mm long; seeds without elaiosomes 4. C. burmannii

Stamens & 11
. Stamens 12 - many 13
Leaflets lincar o filiform 1. C. angustifolia

. Leaflets various, not lincar or filiform 12
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12a. Petals yellow with linear scaly appendages above claw; capsules oblong, up ta 12 mm long. denscly

glandular-hairy 14. C. vahliana

b. Petals white or pinkish without appendages; capsules linear, exceeding 15 mm long, scaitered
Elandular-hairy 2 . arinn
13a. Leaflets 3; capsules Mai, & - 10 ismes as long s broad 6. C. leling
b, Leaflets 3 - 9; capsules tenete, more than 30 times as long as broad 14
14a, Plants pubescent with non-glandular hairs; flowers pinkish or purplish 5. C. chelidonii
b. Plants viscid with stalked glandular hairs; fowers yellow 15, C. viscosa

L Cleome angustifolia Forsskal, Fl. Aegypl.-Arab, 120. 1775, C renella L. [,
Suppl. 300. 1781; Hook. [. & Thomson in FL Brit. India 1: 169. 1872,

Tam.: Naikadiugu.

Herbs, annual, slender, much-branched, glubrous, 10 - 50 cm high; young stems
filiform. Leaves 3-foliolate with 6 - 10 mm long petiole; leaflets sessile, mostly filiform,
narrowly linear or oblanceolate, acute at apex, longer than petiole, 1.2 - 2 cm long, 1 -2
mm wide; lowest leaf with oblanceolate leaflets. Flowers small, 3 - 3.5 mm across, in lax
2 - S-flowered terminal and not clearly demarcated racemes, often solitary, axillary,
vellow; pedicels up to 6 mm long; bracts simple or 3-foliolate. Sepals 4, elliptic, 1 - 1.5
mm long. Petals 3 - 4 mm long, yellow with purple veins. Stamens 6. Capsules sessile
or subsessile, lincar, subterete, 1.5 - § cm long, 1.5 - 2 mm thick, glabrous; sceds
suborbicular, curved, 0.5 - 0.7 mm across, minutely rugulose with open cleft, brown.

Fl. & Fr. June - Jan.

Distrib. India: Wastelands, rocky slopes, in sandy soil from sea level to 350 m.
Maharashtra, Andhra Pradesh, Karnataka, Tamil Nadu, Pondicherry and Kerala,

Sri Lanka, extending to Arabia and Alfrica.

Notes. Unlike Indian plants, the African plants are much taller (often up to 30 em)
and leaflets broader,

Though the lowers are mostly yellow with purple streaks, Matthew (in F1, Tamil
Madu Carnatic 3(1): 49, 1983) records purple flowers.

2. Cleome ariana Hedge & Lammond in Rech. £, FL. Iran. 68: 17, [ 2. 1970; Jafr
in Fl. W. Pakistan 34: 24, [. 6A. 1973.

Herbs, annual, 20 - 40 cm high, glandular hairy; branches thin, arising from base.
Leaves 3-foliolate, upper ones 1-foliolate, or apparently simple; petioles up to 10 mm in
lower leaves, shorter or absent in upper leaves; leaflets linear to narrowly elliptic, 6 - 22
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x 1 - 4 mm, somewhal glandular, glabrous. Racemes laxly many-flowered elongating
during fruiting. Flowers 3 - 4 mm across, white or purplish-pink; pedicels thin, spread-
ing, up to 10 mm long. Scpals ovate, obtuse, or subacute, 1- 1.5 x0.5 - 0.7 mm, slightly
connate at base, oficn glandular at apex. Petals spathulate or lincar-oblong, narrowly
but not distinctly clawed at base, 2 - 4 x0.5- 1 mm. Stamens 6; filaments purple or violet,
2.5 - 6 mm long; anthers ovoid, versatile, apiculate, often violet coloured. Ovary with
very short gynophore; style absent. Capsules lincar-oblong, usually slightly curved or
deflexed, 1.5 - 2.5 x0.1- 0.2 cm (including 0.5 - 3 mm long gynophore), scarcely torulose.
Seeds 10 - 15, ca 1 mm across, granulate with closed cleft, glabrous, brownish black.

Fl. & Fr. July - Oct.

Distrib. India: Subtropical and temperate hillocks up to 1700 m. Jammu & Kash-
mif,

Pakistan, Afghanistan and Iran.

3. Cleome aspera Koenig ex DC., Prodr. 1: 241. 1824; Hook. [. & Thomson in Fl,
Brit. India 1: 169, 1872,

Tam.: Malgyvaringi-poondu.

Herbs, annuals, prostrate, decumbent or ascending; stems ribbed with scattered
short compressed hooked soft minute prickles. Leaves basally 3-foliolate, uppermost
ones simple; petioles 2 - 10 mm long (rarely up to 2 cm long in basal leaves), almost
absent in uppermost leaves; leaflets subsessile, linear-oblong or lanceolate, cuncate at
base, subobtuse to retuse and mucronate at apex; central leaflets up to 2.5 x 0.5 em,
lateral leaflets up to 1.5 x 0.4 cm, scabrid and ciliate along margins with tubercle-based
hairs; lateral nerves 4 - 9 pairs. Flowers ca 3 mm across, solitary, in axils of higher leaves,
often forming up to 2.5 cm long leafy racemes; pedicels filiform, 3 - 5 mm long,
elongating to 1.5 cm in fruits, puberulous. Sepals lincar-lanceolate, obtuse, 1 - 2 mm
long, thinly glandular-pubescent. Petals elliptic or oblanceolate, rounded at apex, 2.5 -
4 x 0.8 - 1.5 mm, white or creamy yellow with orange or reddish streaks. Stamens 6;
filaments ca 2.5 mm long; anthers lincar, ca 1 mm long. Gynophore ca 1 mm long,
elongating 1o 3 mm in fruits; ovary lincar, 2 - 2.5 mm long; styles slender, ca 1 mm long.
Capsules subsessile or on up to 3 mm long stalk, terete, narrow at both ends, slightly
torulose, beaked, 2 - 3 cm long, 1.5 - 2 mm thick; seeds 12 - 20, suborbicular, curved with
aclosed cleft, 1.7- 2 x 1.5 mm, with prominent cross ribs and joined by obtuse concentric
ribs, yellowish to dark brown.

Fl. & Fr. Throughout the year, peak period June - Oct.

Distrib. India: Wastelands, sandy or gravelly soil, up to 400 m. Orissa, Gujarat,
Maharashtra, Goa, Andhra Pradesh, Karnataka, Tamil Nadu, Pondicherry and Kerala,
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Sri Lanka,

Notes. Flowers are mostly creamy yellow or white but Gamble (in FL. Pres. Madras,
repr. ed. 1: 29. 1957) mentions "pink” which is reflected in the specimens, Subbarao
36252 (MH) and Sainaba 28397 (CAL). In Joesph 5219 (MH) petiole is exceptionally
1.5 - 2 cm long. The distribution does not extend to Malaysia as stated by Jacobs (FL.
Males. Ser. I, 6: 105. 1960) as a scrutiny of specimens at Leiden reveals that they are
misidentifications of either C. burmannii or C. mutidosperma. The type, "Ind. Or. Koenig
1774" is in British Museum (BM) and not in Kew as stated by Babu (in J. Bombay Nat.
Hist. Soc. 71: 629 - 632. 1976).

Mishra & Panigrahi (Indian J. Forestry 5: 153 - 154. 1982) record it from Orissa.

4. Cleome burmannii Wight & Arn,, Prodr. 1: 22, 1824; Hook. [. & Thomson in
FL. Brit. India 1: 170. 1872. Fig. 57.

Herbs, erect, up to 50 cm high; stems much-branched, somewhat flattened, ribbed,
clothed, with scattered soft 0.5 - 2.5 mm long prickles. Lower petioles 2.5 - 4 cm long,
upper smaller; leaflets 3 - 5, ovate (o clliptic-lanceolate, cuncate and webbed at base,
acute, subacute or subrounded at apex, faintly crenate-serrulate along margins, 2 - 6 x
0.4 - 1.8 cm, membranous, glabrous; petiolules up to 1 mm long. Flowers white (rarely
purple), axillary, solitary; pedicels 5 - 18 mm long, glandular hairy. Sepals lanceolate,
acuminate. Petals elliptic-oblong, 2- 4 x0.8 - 1.2 mm. Gynophore short, 0.5 - 1.5 mm,
clongating up to 4 - 7 mm after fertilisation; ovary 1.5 - 2 mm long, glabrous. Capsules
linear, terete, torulose, glabrous, 3.5 - 4.5 em long, 1 - 1.5 mm thick, narrowed at both
ends, beaked; seeds 10 - 15, reddish-brown, 1.2 - 1.4 mm across, with concentric ribs and
closed cleft, without elaiosome.

Fi. & Fr. May - June, Jan,

Distrib. India: In wastelands, up to 600 m, rare. Tamil Nadu and Kerala. Endan-
gered.,

Sri Lanka and Indonesia (Java).

Notes. Extremely rare and probably on way Lo extinction. Besides type, the only
other historic collection from Peninsular India is Koenig's specimen from Ramanatha-
puram in Tamil Nadu. Venkobarao had collected it from Shenkotta along Kerala-Tamil
Nadu border in 1914, Ellis in 1962 had collected it from Tanjavur district of Tamil Nadu.
Reports of its collection from Gujarat (Shah, Fl. Gujarat 1: 71. 1978), Kerala (Manilal
& Sivarajan, Fl. Calicut 34. 1983) and reports from other parts of Tamil Nadu are
misidentifications of C. nutidosperma (Sundara Raghavan in J. Econ. Tax. Bot. 5: 463 -
464. 1984),



Fig.57. Cleome burmannii Wight & Arn. : a. fruiting plant; b, flower; c. pistil; d.
capsule; e. sced.
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5. Cleome chelidonii L. ., Suppl. P1. 300. 1781; Hook. {. & Thomson in Fl. Brit,
India 1: 170. 1872. Polanisia chelidonii (L. ) DC., Prodr. 1: 242, 1824, Fig. 58.

Guj.: Ubhitaveli; Hindi: Junglivwas; Kan.: Heti; Tam.: Neela-naikadugu.

Herbs, suffrutescent, woody, strigose with bulbous based hairs, up to 1.2 m high;
stems subangular; taproot stout, whitish. Leaves 3 - 9-foliolate, densely appressed
pubescent to glabrate, lower ones subcoriaceous, upper ones chartaceous; petioles
gradually decreasing in length upwards, 8 - 10 em to almost 0 ; leaflets 5 - 9 on lower
leaves, 3 or rarcly one in upper leaves; basal leaflets obovate, cuneate at base, obtuse to
rounded at apex, 1.5 - 2x 1.4 - 1.6 cm, strigosely hairy along margins, obscurely veined;
upper leallets elliptic-lanceolate, lanceolate or even linear, rounded at base, acute at
apex, crenate to wavy along margins; lateral nerves 3 - 4. Flowers showy, white, pink or
rosy purple, 1.5 - 2 cm across, in lax terminal corymbiform up to 10 cm long racemes;
pedicels 2.5 - 4 cm long, elongating to 5 cm in fruit, hairy; bracts foliaceous; flower-buds
ellipsoid, acute, 6 - 9 mm long. Sepals narrowly imbricate, appressed, elliptic to obovate,
acuminate, 3.5 - 45 x 0.8 - 1.5 mm, sparscly pubescent outside. Petals 4 (-8), elliptic,
ovate (o obovate, narrowed at base, rounded at apex, 1 - 2 x 0.3 - 0.8 cm, glabrous.
Stamens 35 - 60; ilaments swollen at tips, 8 - 12 mm long, greenish-white or purple tinged;
anthers ca 1 mm long, white. Ovary sessile, linear, 8 - 12 mm long, ca 1 mm thick,
glabrous. Capsules linear-cylindric, narrowed at base, beaked at apex, up to 9 cm long,
2 -3 mm thick; beak ca 3.5 mm long; valves striate, parallel-veined, glabrous. Seeds
40 - 50, orbicular with open cefi, 1.5 - 2.5 mm across; testa not ridged but warly or
muriculate on dorsal side, reddish brown, drying black.

Fl. & Fr. Throughout the year, peck during premonsoon pericd.

Distrib. India: Paddy ficlds and sugarcane lields along moist areas and also in sandy
semiarid soils, from sea level to 120 m. Throughout India, except in Jammu & Kashmir,
Himachal Pradesh, N.E, hill states and Rajasthan.

Sri Lanka, Myanmar to Thailand, Malaysia and Indonesia.
Nofes. Sceds are used as condiments.

Chromosome number reported is 2n = 34 (T.S. Raghavan & Venkatasubbanin .
Cytologia 11: 319, 1941).

An extremely varisble plant regarding height, size, shape and texture of leaves,
number of leaflets, degree of pubescence, ete. The leaves are densely appressed
pubescent to almost glabrescent, with the pubescence confined to nerves only. While
basal leaves are obovate, the middle and upper leaves are linear to elliptic-lanceolate.
Juvenile vegetative plants growing in sandy arcas have basal leaflets closely resembling
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stock; b. apical erect portion of plant with linear and lanceolate leaves; e

Nower,

Fig. 58. Cleome chelidonii L. f: a. plant with basal rosette of leaves and woody root



308 FLORA QF INDIA | VOL. 2

those of C. felina, but even when in flower, they can be distinguished from C. felina by
the thick taproot and leafllets always exceeding 3 in number,

6. Cleome felina L. £, Suppl. PL 300. 1781; Hook. f. & Thomson in Fl. Brit. Indiy
1: 170. 1872. Malhotra & Moorthy in J. Bombay Nat. Hist. Soc. 77: 361 - 363, f. 1 - 6,
1980, Polanisia feiina (L. £.) DC,, Prodr. 1: 242, 1824.

Herbs, woody, annual, prosirate-decumbent or erect, up to 50 cm high; branches
radiating from base, ascending, densely appressed-strigose. Leaves apically simple or
1-foliolate, basally 3-foliolate, clothed with rigid scale-like hairs; lcaflets obovate, cu-
ncate at base, obtuse at apex, ciliate along margins; middle leaflets 15-25x7 - 16 mm:
lateral leaflets 5 - 15 x 3 - 12 mm, Flowers solitary, axillary, 5 - 8 mm across, pink or
purple; pedicels § - 15 mm long, elongating to 22 mm while fruiting. Sepals lincar,
lanceolate, oblong, 4 - 1.5x 0.5 - 1.5 mm, scabrid. Petals elliptic-obovate, spathulate,
8-11x 1.5 - 3.5 mm, pink, bristly pubescent outside. Stamens 25 - 40 (-50); filaments
3 - 4 mm long, pinkish; anthers yellow. Ovary sessile, 5 - 6 mm long, 3 - § mm thick.
Capsules flat, narrow at both ends, beaked at apex, 2 - 3 cm long, with ca 3 mm long
beak; seeds many, obovoid or reniform, asymmetrical, 1.5 - 2.5 mm across, echinate, with
oblique closed clefts, crested, yellowish brown,

Fi. May - Nov.; Fr. Aug, - Dec.

Distrib. India: Cultivated ficlds, fallow lands and rocky arcas in wastclands, up to
500 m, Maharashtra, Andhra Pradesh, Karnataka, Tamil Nadu and Pondicherry.

Endemic.

Notes. Often confused with C. chelidonii L. £, especially in vegetative state but
readily distinguished when in Oower and fruits. Leaflets do not exceed 3 but in C
chelidonii they vary from 3to 7, often to 9.

7. Cleome fimbriata Vicary in J, Asial. Soc. Bengal 16: 1158. 1847 & in Ann, Nal.
Hisl. ser. 2, 1: 425. 1848, C. guinguenervia sensu Hook. f. & Thomson in FL. Brit. India
1: 168, 1872 (non DC. 1824).

Herbs, annual or perennial, often woody at base, aromatic, under 60 cm high;
branches rigid, terete, spreading, clothed with glandular and eglandular hairs. Leaves
broadly ovate or suborbicular, broadly cordate to subcordate at base, obtuse or rounded
and slightly apiculate at apex, 2- 4x2-3.5cm, with stalked glandular hairs along margins,
palmately 5-nerved. Racemes few-flowered, lax; bracts subsessile, ovate, foliaceous.
Flowers 6 - 7 em across, yellow with purple or lilac veins; pedicels 5 - 6 mm  Jong,
clongating to 12 mm in fruits. Sepals ovate, 3-4x 1.5- 2 mm. Petals dimorphic, 6 -8x
1.5 - 2.5 mm, two of them lanceolate, the other two broadly ovate with a crested scale
at junction of limb and claw, glandular at tip. Stamens 4, exserted. Ovary sessile; style
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ca 1.5 mm long, clongating to 2 - 4 mm, pe rsistent in fruit. Capsules linear-oblong, acute
at both ends, slightly falcate, 2.5 - 3.5x 0.3 - 0.4 cm, clothed with glandular hairs; seeds
many, granulate, ca 1 mm across, brownish, glabrous.

FL & Fr. Oct. - Nov.
Distrib. India: Kashmir,
Pakistan, Afghanistan, Iran and Iraqg.

Notes. Tt is closely related to both C. quinguenervia DC. and C. dolichostyla Jafri
sharing common characters such as leal shape, indumentum, dimorphic appendiculate
petals and superficial features of capsules. Often it is treated as a synonym of C.
quinguenervia in the floras, but the capsules in the latter are oblong, much smaller in size
(ca 15 x 4 mm) with blunt or rounded apex. Moreover, C. quinquenervia does not occur
in Indian subcontinent. The length of style (ca 1.5 mm) distinguish C. fimbnriata from C.
dolichostyla (8 - 12 mm long), the latter common in Iran, Afghanistan and Pakistan only.

Shetty & Singh (FL Rajasthan 1: 81. 1988) include this based on a report by Nair et
al. (in Proc. Raj. Acad. Sci. §: 102. 1961) from Jhunjhunu District of Rajasthan. However,
no specimen was secn.

8. Cleome gynandra L., Sp. Pl ed. 1. 671. 1753. Gynandropsis pentaphyila (L.) DC.
Prodr. 1: 238, 1824: Hook. [. & Thomson in FL Brit. India 1: 171. 1872,

Herbs, annual, erect, up to 1.2 m high, strongly foetid; stems branched, glandular
pubescent, sparsely beset with transluscent coarse hairs. Leaves 3 - 5 (-7)-foliolate, ca
15 x 6.5 cm; leaflets unequal, obovate-elliptic, oblanceolate or rhombate, cuncate al
base, acute at apex, entire to denticulate-serrulate along margins; central leaflets 1 - 7x
0.4 -4 cm, lateral leaflets up to 3.5 % 1.5 cm; dry leaflets glaucous; petioles 3 - 15 cm long,
denscly glandular puberulous; petiolules webbed, up to 3 mm long, sulcate. Tnflores-
cence lax, many-flowered corymbose racemes, 10 - 30 cm long; bracts foliaceous,
trifoliolate, 8 - 25 mm long, much reduced and sessile upwards, Flowers white or creamy
yellow (rarely pink), 1 - 2 cm across; pedicels filiform, 0.2 - 2.5 cm long, pubescent.
Sepals ovate, obovate, elliptic or oblanceolate, acuminate, 1.5 - 5 x 0.5 - 1.5 mm,
puberulous, caducous. Petals obovate to oblanceolate, subequal, 3 - 18 x 1 - 6 mm; claw
filiform, as long as limb. Androphore 1 - 25 mm long; stamens 6, purple; filaments
subequal, 1.4 - 2 cm long, stiff and somewhat spreading; anthers linear, ca 2 mm long.
Gynophore 0 - 2 cm long, elongating 1o 3.5 cm in fruits; ovary sessile among stamens or
on up to 2 ¢cm long gymophores, oblong-cylindric, 2.5 - 4 x 0.5 mm, elongating alter
fertilisation, green or purplish green, shortly glandular-pubescent; style 1 - 1.2 mm long;
stigma discoid, depressed at apex, purple. Capsules erecto-patent, cylindric or com-
Pressed-terete, tapering at both ends, striate, 3 - 12 em long, 4 - 8 mm thick, sticky
glandular-pubescent; stalk 2 - 4 cm long; valves papery; seeds 15 - 40, reniform,
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compressed, 1-1.8 mm across, longitudinally and concentrically striate, with low cristaie
transverse ridges, rugulose to tuberculate with shallow narrow and open cleft, dark
brown or black.

KEY TO THE VARIETIES

la.  Plants 30 - 120 cm high; sndrophore exceeding 6 mm long; ovary green 8.1, var. gynandra
b. Planisstunizd under 15 cm high; andiophore 'ess than 2 mm long: ovary purplish green 8.2, var, nana

8. 1. var. gynandra Fig. 59,

Asm.: Bhutmaia; Beng.: Ansarisha, Sadahurhuria; Guj.: Adikyakaran, Satitalwani,
Talwani; Hindi: Churota, Gandhuli, Hulhul, Hulhalia; Kan.: Ajagandha, Narum-byale-
soppu, Sinkaladide, Srkala, Survavarta, Tiloni; Mal.: Thaivela; Mar.: Pandri-tilwan;
Punj.: Kathal; Raj.: Bhagri, Kalvikhima, Safed-bagro; Tam.: Kattu-kadugu, Nalla-velai,
Taiwala, Vellai-chedi; Tel.: Aaviti-kura, Vaita, Vaminka, Vaviii-kura, Vela-kura, Ventum.

Fl. & Fr. Throughout the year,

Distrib. Tndia: Throughout. Weeds of fallow or cultivated land, roadsides and
wastelands, from sea level to 1800 m.

Pantropic.

Notes. Plants and tender leaves used as herbage and as vegetable after boiling and
salting. Leaves used in treating rheumatism and leaf juice for headache by applying to
forchead and pouring into nostrils, Seeds are anthelmintic, used as substitute for
mustard and also as bird seed. Infusion and vapours from boiling seeds are used for
curing cough in Rajasthan, Seed oil is efficaccous in killing lice. The medicinal
properties of the herb is due to Cleomine present in it

Flowers in apical portion have almost subsessile ovaries with hardly 1 - 2 mm long
gynophores. About 50% of these ovaries are abortive, whercas ovaries witk longer
gvnophores are fertile.

In Pakistan, Jafri records 10 stamens but in India it is uniformly 6 only.

It is severely attacked by Cuscuta as seen in Jodhpur collections (Bhagawat 23948
in BSI).

8.2. var. nana (Blatter & Hallberg) Bhandari in Bull. Bot. Surv. India 6: 327. 1964
& in Fl. Indian Desert 40, 1978. Gynandropsis pentaphyila (L) DC. var. nana Blatter &
Hallberg in J. Bombay Nat. Hist. Soc. 26(1): 221. 1918.
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Fig. 59. Cleome gynandra L. var, gynandra : a. flowering shoot; b. flower; c. ovary,

Ls; d.seed
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Fl. & Fr. November.,

Distrib. 1ndia: In dry sandy soil. Rajasthan. Rarc and confincd to Jaisalmer
District.

Endemic.

Notes. Possibly only a dwarf form of C. gynandra differing in the stunted stem,
almost glabrous leaves and diminished floral and capsular features adapted to severe
arid conditions.

9. Cleome monophylla L., Sp. PL 672, 1753; Hook. [. & Thomson in FL Brit. India
1: 168. 1872

Beng: Hurhura; Kan.: Menasinakare; Mar.: Chamani, Santal, Kedar-jowar; Tam.;
Elluku-sakkalathi; Tel.: Gorjuoi-saag (Khonda-kammaras, Khonds & Porjas tnbals),

Herbs, annual, ercct, branched, up to 1 m high, glandular-pubescent; stems branch-
ing from base, angled, striate. Leaves simple, lincar, lincar-lanceolate, oblong or
oblong-ovate, 2 - 10 x (0.3-) 1 - 3.5 cm, truncate at base, acule at apex, ciliate along
margins; petioles up to 5 cm long, shorter than leaves, glandular-pubescent. Racemes
terminal, lax, up to 30 cm long; bracts sessile, foliaceous, cordate at base. Flowers 1 -
1.5 cm across, pink, light purple, mauve or white, faintly odorous; pedicels glandular
pubescent, up to 10 mm long. Scpals lincar or lanceolate, acuminate, 3 - 5 mm long, ca
1 mm wide. Petals oblong, obovate or spathulate, tapering and clawed at base, rounded
at apex, 6 - 10 mm long, ca 1.5 mm wide. Stamens 6; filaments unequal, 5 - 8 mm long;
anthers ca 2 mm long. Ovary linear, 5 - 8 mm long, ca 1 mm thick, sessile or on a short
ca 0.5 mm long gynophore. Capsules subsessile or on up to 3 mm long gynophore,
subcylindric, linear, 7 - 11 cm long, up to 3 mm thick, with a flat 3 - 9 mm long beak,
strongly ribbed, clothed with glandular or eglandular hairs; seeds 35 - 40, suborbicular,
ridged with longitudinal striations, closed at cleft, 1.8 - 2 x 1.6 - 1.8 mm, dark brown,
pubescent.

Fi. June - Nov.; Fr. Aug, - Feb.

Distrib. India: Common in cultivated ficlds, roadsides, grasslands, wastelands or
sandy soil from sea level to 1300 m. Throughout the plains of the country except in
Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, Sikkim and N.E. hill states.

Sri Lanka and Tropical Asia.
Notes., Warm leaf paste applied on breast ulcers by the tribals Khonds, Konda-kam-

maras and Porjas of Andhra Pradesh., Tender leaves used as vegetable and also o
increase lactation by Bagatas, Nukadoras and Porjas of Andhra Pradesh,
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10. Cleome rutidosperma DC., Prodr. 1: 241, 1824; Mukherjee in Indian For. 95:
237, 1969.

Herbs, annuals, erect or decumbent, 0.2 - 1 m high; stems weak, ribbed, subglabrous
to eglandular-pilose, clothed with soft recurved deciduous up to 2 mm long prickles.
Leaves 3-foliolate; lower ones long petiolate, upper ones short petiolate or sessile;
leaflets subsessile, rhombate-elliptic or obovate, oblong-lanceolate, altenuate or cu-
neate and webbed at base, acute or acuminate al apex, obscurely crenulate-serrulate
and purple along margins, 1-6 x 0.2 - 2 cm, glabrous; lateral nerves 6 - 8 pairs, softly
setose; petioles al base up to 4 cm long, gradually diminishing upwards to nearly absent;
petiolules up to 0.5 mm long. Racemes lax, few-flowered, leafy, not clearly demarcated,
up to 20 cm long, Flowers in axils of leaves below and foliaceous bracts above, showy
pink, magenta, bluish-violet or rarely white with pink streaks; pedicels filiform, 1-2 cm
long, elongating to 2.5 cm in fruits, shortly glandular hairy. Sepals lincar-lanceolate,
acuminate, 2.5 - 4 x 0.3 - (.8 mm, thinly clothed with short bristles. Petals oblanceolate
to elliptic, attenuate-clawed at base, apiculate at apex, 8- 12x 1.5 - 2.5 mm; claw 2- 3.5
mm long. Stamens 6; filaments 6 - 9 mm long; anthers linear, ca 2 mm long, recurved
after anthesis. Gynophore 1.5 - 2 mm long, clongating to 8 mm in fruits; ovary lincar,
7 - 12 mm long, slightly curved; stigma sessile, capitate. Capsules linear-cylindric,
compressed, attenuate at both ends, ribbed, 4 - 7 em long, 2.5 - 4 mm thick; beak 1- 4
mm long; valves parallel-veined, glabrous; seeds many, suborbicular to reniform with
prominent concentric and transverse ridges and open cleft, 1.6- 1.9x 1.4- 1.7 mm, orange
brown, drying black; elaiosome white or creamy, conspicuous.

Fl. & Fr. May - Nov.

Distrib. India: An Alfrican plant, introduced and naturalised in India in wastclands
from sea level to 800m. Uttar Pradesh, Bihar, West Bengal, Assam, Gujarat, Maharash-
tra, Karnataka, Tamil Nadu, Kerala and Andaman & Nicobar Islands.

Tropical America, Trop. Africa, Maldives, Sri Lanka, Bangladesh, Myanmar, Thai-
land, Malaysia and Philippines.

Notes. In India, the specics was first reported from Assam and West Bengal and
subsequently from Andaman and Nicobar Islands. Jha and Varma (in Geobios 8: 152
= 153. 1989) reports it from Bihar, However, a careful scrutiny of herbarium specimens
reveals that it is common in many parts of India, often misidentified as cither "Cleome
burmannii® or as "C. aspera” in several herbaria (Sundara Raghavan in J. Econ, Tax. Bot,
5: 463 - 465. 1984).

Plants exhibit dimorphism when fresh. The two middle petals have yellow trans-
verse bands (as in C. monaphyiia) but these fade out and are indistinguishable on drying.
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11. Cleome scaposa DC., Prodr. 1: 239, 1824, C. papiliosa Steudel, Nomencl. Boi,
ed. 2. 1: 382. 1840; Hook. f. & Thomson in Fl, Bril. India 1: 168, 1872,

Herbs, annual, ercct, low, up to 60 cm high, much-branched, setose-scabrous,
strongly aromatic; stems woody at base, slender, whitish, clothed with both glandular
and eglandular setosc-scabrous hairs. Leaves broadly ovate, elliptic or suborbicular,
rounded to cordate at base, obluse or reluse at apex, entire, 1.3 -3 x0.5 - 2.4 cm, scabrid
or papillose-punctate; midrib impressed above; lateral nerves 2 - 4 pairs; petioles up 1o
2.5 cm long on basal 'eaves, gradually shorter above. Racemes lax, slender, 12 - 15 ¢m
long. Flowers .howy, 3.5 - 4.5 mm across; bracts foliaceous at lower flowers, absent at
upper flowers; pedicels filiform, 1.5 - 4 mm long, elongating to 8 mm in fruits. Sepals
lanceolate or elliptic, 1.5 - 2 mm long, glandular-pubescent and scabrous on outer
surface, Petals ovate or obovate, 2.5 - 3.5 x 1 - 1.5 mm, glabrous, yellow, creamy or
occasionally white or rose-pink. Stamens 6; filaments ca 2 mm long, glabrous; anthers
oblong. Ovary sessile, linear-oblong, 2 - 2.5 x 0.5 mm, glabrous, narrowed into a capitate
stigma. Capsules sessile, lincar-falcate, striated, 20 - 30 x 0.8 - 1.2 mm, glabrous or

glandular; seeds over 20, reniform, 0.5 - 0.7 mm across, minutely granulate,
glabrous, blackish brown.

Fl. & Fr. Aug. - Dec.

Distrib. India: Open rocky slopes, sandy dunes or along river beds in arid or
semiarid tracts, forming pure associations, up to 800 m. Himachal Pradesh, Punjab,
Haryana, Rajasthan, Gujarat and Maharashtra.

Pakistan to West Asia, North and East Tropical Africa.

12. Cleome simplicilolia (Cambess.) Hook. [. & Thomson in FL. Brit. India 1: 169,
1B72. Polanisia simplicifolia Cambess. in Jacq. Voy. Bot. 20, t. 20, 1844, C. asperrima
Blatter in J. Asiat. Soc. Bengal n.s. 26: 340. 1937, syn. nov.

Herbs, ercct, decumbent or prostrate, under 60 em high, much-branched from base;
stems angled, scabrid strigose. Leaves obovate, lanceolate, lincar-oblong or oblong-
elliptic, tapering al hase, obtuse or subacute at apex, entire or faintly serrulate along
margins, densely strigose with scaly hairs; petioles scabrid at base, up to 2 em long but
almost absent upwards. Flowers 4 - 5 mm across, showy, pink or purple, solitary in axils
of leafy bracts forming lax few-flowered racemes; pedicels filiform, puberulous, up to
1.8 cm long, elongating up to 3.5 cm while fruiting. Sepals triangular or ovate, acute at
apex, 1.8-3.5x0.8- 1.5 mm, scabrid. Petals oblong, obovate, oblanceolate or spathulate,
indistinctly clawed at base, rounded with a mucro at apex, 5 - 5.5 x 1.7 - 2.2 mm, pink,
mauve, lilac or purplish violet, mostly glabrous, sometimes hairy along margins and
midrib. Stamens 8 - 16 (-24); filaments glabrous, 3 - 5 mm long, slender throughout or
slightly thickened at apex. Ovary cylindric, 2- 4.2x0.5 - 0.8 mm, elongating after anthesis.
Capsules glabrous, striate, subtorulose, 25 - 35 x 2 - 2.5 mm (including 4 - 6 mm long
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beak); seeds 4 - 15, reniform, 1.5 - 1.8 mm, yellowish brown, turning into black, smooth
or with a few protuberances; cleft open or narrow so as to appear closed; elaiosome

white.

FL & Fr. July - Nov.

Distrib. India: Weed of wastelands, restricted to Central, Western and Peninsular
India. Uttar Pradesh, Madhya Pradesh, Rajasthan, Gujarat, Maharastra, Goa, Andhra
Pradesh and Karnataka,

Endemic.

Notes. According to Blatter (1. ¢.) C. asperrima is distinguished from C. simplicifolia
as follows:-

C. asperrima C. slmplicifolia

1. Sepals narrowly thangular, acuminate. Sepals ovate, acule.

2. Petals 4 - 5§ mm long, oblanceolate, Petals up to 5.5 mm long,
strigose on back along median line. oblong, glabrous.

3. Pedicels totally hispid, Pedicels apically hairy.

4. Stamens 8 - 15, Nilaments: Stamens & - 24; filamenis
uniformiy thickened. thickened at apex only,

5. Seeds with closed cleft, Sceds with cpen cleft.

Study of fresh specimens reveals that the characters are variable, intergrading and
not taxonomically significant. In C. simplicifolia sepal shape ranges from ovate to
rarrowly triangular; pedicels are often hispid; stamens vary from 8 - 24 and cleft of seeds
is open to seemingly closed due to narrow opening, Except for the strigose petals there
is no other consistent character to rely upon, but in Capparaceac indumentum and
innovations are of no taxonomic value. After examining the types of both species, C.
simplicifolia - Poonah (Pune), Jacquemont 342 & 405 (K) and C. asperrima - Dhulia,
Maharastra, Helene Hedberg 7670 (BLATT) and a study of populations, C. aspermima
in relegated to the synonymy of C. simplicifolia. Elaiosomes are quite conspicuous in
this species, but surprisingly no mention is made of this character in any of the foras.
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13. Cleome speciosa Ral, Fl. Ludovic. 86. 1817, Gynandropsis speciosa (Raf) DC.,
Prodr. 1: 238. 1824.

Hindi; Hurhuria, Kalaria,

Herbs, annuals, ercct, up to 1.5 m high, hardly branched; stems smooth or with
scattered spine-like protuberances, whitish, glabrous or rarely glabrescent with scat-
tered short hairs. Leaves 3 - 7-foliolate; petioles 4 - 15 cm long; leaflets subsessile,
ovate-lanceolate, elliptic-lanceolate, narrowed and webbed at base, acuminate at apex,
9-15x 1.5 - 4.5 cm, chartaceous; lateral nerves 7 - 20 pairs. Flowers showy, ca 2.5 cm
across, on 7 - 25 cm long racemes, subtended by subsessile foliaceous bracts; pedicels
filiform, 2 - 3.5 cm long, ca 3 mm thick. Sepals subulate to lanceolate, 2.5-5x08-1.5
mm, ciliate, puberulous. Petals imbricate, erect, lanceolate, narrowed at base into a
claw, rounded at top, 20 - 40 x 4 - 8 mm (including claw), pink, rosy or purple, rarely
while. Androphore 5- 9 mm long, slightly thickened at base and top, glabrous. Stamens
6; filaments filiform, 5 - 6 cm long, glabrous; anthers 5 - 6 mm long, greenish. Gynophore
4 - 6 cm long, clongating to 9 cm while fruiting, glabrous. Ovary lincar-cylindric, 5 - 6
mm long, ca 1 mm thick, glabrous. Capsules pendent, linear-cylindric, 6 - 10 cm long,
ca 3 mm thick, longitudinally striate; valves parallel-veined; seeds many, horse-shoe
shaped with closed clefi, tuberculate, 2.5 - 3.5 mm across, brown, smooth with brown
scales.

Fl. & Fr. April - May, Sept. - OcL.

Distrib. India: Native of tropical America, introduced and naturalised in several
parts from sea level to 1500 m. Often cultivated in gardens of Meghalaya, Goa and
Kerala, where it also occurs wild as a garden escape.

Pakistan, 5.E. Asia, N. & 5. America and W. Indies.

Notes. The species resembles Cleome hassieriana Chodat but in the latter andro-
gynophore is quite short or absent. Flowers open at dusk and are pollinated by nocturnal
butterflies. Flower colour varies from rose to purple and rarely to white.

14. Cleome vahliana Fresen.in Mus. Senck. 2: 110. 1837. C. brachycarpa Vahl ex
DC,, Prodr, 1: 240. 1824, p.p. [non Gynandropsis brachycarpa (Vahl) DC.]; Hook. f. &
Thomson in Fl. Brit. India 1: 169. 1872. C. brachycarpa var. longipetiolata Sabnis in J.
Indian Bot. Soc. 3: 178. 1924, C. brachyearpa var. glauca Blatter & Hallberg inJ. Bombay
Nat. Hist. Soc. 26: 221. 1918.

Guj.: Kasturi; Raj.: Kastun, Khira-mor, Madhio, Nadi, Noli, Fonwar.

Herbs, annual or perennial, woody, erect to suberect, up to 50 cm high; stems much
branched, glaucous with odour of musk or rue, glandular-pubescent with stiff hairs, at
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length subglabrescent. Leaves digitately 3 - 5-foliolate at base, higher above, ternate to
simple; leaflets obovate, oblanceolate or oblong, acute to subobtuse-mucronate at apex,
6 - 16 x 2 - 5 mm, glandular-pubescent, viscid, rarely glabrescent, except at margins;
petioles 5 - 35 mm long; petiolules very short, Flowers yellow, 5 - 8 mm across in lax
bracteate racemes; bracts subsessile, simple or 3-foliolate; pedicels filiform, 9 - 15 mm
long. Scpals elliptic to ovate-lanceolate, 2.5 - 3 x 1 mm, glandular hairy. Petals ovate-
oblong, subacute, 6 - 8x 2 - 2.5 mm, glabrous, yellow, with a scale-like appendage above
the claw. Stamens 6, one rarely imperfect, shorter than petals. Gynophore up to 1 mm
long; ovary glandular hairy; style slender, 5 - 6 mm long; stigma capitate. Capsules
oblong, inflated, tipped with persistent style, 8- 12 mm long, 2.5 - 3.5 mm thick, glandular

t: seeds many, minutely pitted, rugulose with closed cleft, 0.6 - 0.8 mm acrpss,
dark brown, glabrous,

FI. & Fr. Throughout the year, peak period Oct. - Nov.

Distrib. India: Semi-arid regions from sea level to 600 m, in gravelly or rocky hillocks
and sandy tracks, often associated with Heliotropium rarifforum, Bouchea marrubifolia,
etc. Punjab, Haryana, Delhi, Uttar Pradesh, Rajasthan and Gujarat.

Pakistan, Iran, Saudi Arabia and tropical N.E. Africa.

Notes. Leaves used as fodder for sheep, goats, camels, ete. An infusion of leaves is
reportedly efficaceous for removing worms and insects from ears of camels, The plant
is reported to be a snake repellant.

The plants are highly variable with regard to length of petiole; glandular pube-
scence, reticulation of seeds, ete. The petiole is often as long as 3.5 ¢cm in some lower
leaves. Similarly the sceds are glabrous when young, but minutely rugulose or reticulate
when fully mature. As these are highly variable and fluctuating characters even for
demarcation as varicties, the var. glauca Blatter & Hallb. and var. longipetiolata arc
treated as synonyms only.

The carliest binomial for this specics is C. emithopodioides Forsskal (1775) which
is a later homonym of C. omithopodioides L. (1753). The next epithet C. panviflora R.
Br. is a nomen nudum, The specific epithet C. brachycarpa attributed to Vahl, refers to
two differcnt elements, one of which is Peruvian plant which De Candolle had trans-
ferred to Gynandropsis calling it G. brachycarpa (Vahl) DC. The other is an ineditus
name by Vahl for an Arabic plant, described as C. omithopodioides by Forsskal. Since
C. brachycarpa Vahl forms the basionym, as well as type of the Peruvian plant G.
brachycarpa (Vahl) DC., the next available binomial, Cleome vahliana Fresen. is the valid
and legtimate name of the Indo-arabic species.

15. Cleome viscosa L., Sp. P1. 672. 1753; Hook. f. & Thomson in FL. Brit. India 1:
170. 1872,
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Beng.: Hade-hurhuria; Guj.: Tinnani; Hindi: Bagra, Karphut, Pilahurshur; Kan.:
Kadusassive, Kanphusi, Nayibela; Mar.: Pivili-tilwan; Punj.: Bugra, Higul; Raj.: Bagro,
Handi-bagro; Tam.: Manja-kadugu, Naikadugu, Naivelai; Tel.: Thirudi-bhaji (Gonds
tribals).

Herbs, annual, erect, up to 1.2 m high, viscid, clothed with glandular or non-glan-
dular hairs, foetid; stems woody, sparsely branched from base, striated, tomentose.
Leaves 3 - 5(-7)- foliolate; petioles striated, up to 7 cm long at base, decreasing upwards,
hairy; leaflets subsessile, subequal, elliptic-oblong or obovate to spathulate, entire,
cuncate at base, acute or rarely obtuse at apex, ciliate along margins, 6 - 45x2 - 25 cm,
membranous, glandular pubescent; lateral nerves 3 - 8 pairs; petioles 1 - 3 mm long,
Racemes lax, few-flowered, corymbiform, lealy, up to 30 cm long; flowers often solitary
and axillary at lower portion of racemes, ephemeral, 1 - 1.5 ¢m across; bracts subsessile,
foliaceous; pedicels 6 - 12 mm long, elongating up to 4 cm in fruits. Sepals 4, oblong,
lancenlate, acute at apex, 5- 12 x 2 - 4 mm, reddish at base, glabrous inside, glandular
hairy outside. Petals 4, subequal, obovate or nblanceolate to oblong-spathulate, cuneate
with up to 6 mm long claw at base, rounded at tip, 8 - 12 (-25) x 3 - 5 (-10) mm,
orange-vellow, yellow, creamy or rarely white, glabrous, distinctly veined. Stamens (8-)
12 - 40, often intermixed with staminodes, glabrous; filaments 4 - 8 (-20) mm long,
distinctly broadened at tip; anthers linear, 1.5 - 2.8 mm long, bluish. Ovary sessile,
oblong-cvlindric or linear-oblong, beaked, 6 - 8 (-14) mm long, minutely glandular-hairy;
style slender, up to 10 mm long, puberulous; stigma capitate. Capsules erect, or
sometimes curved, on 2 - 3 cm long pedicels, obliquely striate, terete, linear-oblong,
slightly compressed, tapering at both ends, beaked, 4 - 9 (-12) ¢m long, 3 - 5 mm thick;
beak 4 - 20 mm long; valves centripetally nerved; seeds many, reniform, subglobose,
fincly centrically ribbed and transversely ridged, 1-1.5 mm across, closed at cleft with
very narrow opening, glabrous, reddish brown to black.

KEY TO THE VARIETIES

la. Stamens 36 - 4 styles 5 - B mm long in Nower, elongating to 20 mm long in fruits
15.1, var, nagarjunakendensis
b. Stamcns 12 - 18; styles 1 - 3.5 mm long in Qower, 4 - 5 mm lcng in freits 15.2. var. viscosa

15. 1. var. nagarjunakondensis Sund.-Ragh. in Bull. Bot. Surv. India 28: 187 - 191,
t. 3, f. 1-8. 1986 (1988). Fig. 60.

Herbs, erect, up to 1.2 m tall, woody and sparsely branched from base. Leaves 3 -
5 (-7)-foliolate with petiole up to 4.5 cm long; leaflets obovate, rhombate or elliptic-
oblong, variable in size and shape, 0.6 - 3x0.2 - 1.5 cm, middle one largest; petiolule
0.5-2.5 mm long. Flowers cream-coloured, 2- 2.5 cm across; pedicels up to 2.8 cm long,
clongating to 4 cm in fruits. Sepals 4, elliptic-lanceolate, 8 - 12 x 2.5 - 4 mm. Petals 4,
subequal; outer pair 2- 25 x0.8 - 1 cm; inner pair 1.8 - 2x 0.6 - 0.8 cm (including 5 - 6
mm long claw). Stamens 36 - 40, intermixed with staminodes; filaments 1.5 - 2 cm long,



Fig. 60. Cleome viscosa L. var. nagarjunakondensis Sund -Ragh. : a. fowering plant;
b. flower; e.sepal; d. petal; e stamen; [ pistil; g.capsule with persistent style;
h. seed,
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shorter than gynoecium; anthers 2 - 2.8 mm long. Ovary 1 - 1.4 cm long, glandular hairy;
style slender, puberulous, 8 - 10 mm long, elongating Lo 2 cm in capsules. Capsules linear
to oblong, 6 - 8.5 cm long (including persistent style).

FlL & Fr. July - Sept.
Distrib. India: Deciduous forests up to 300 m. Andhra Pradesh,

Endemic,
[ ]
Notes. Differs from var. viscosg in the conspicuous longer style, larger flowers and
more number of stamens.

15. 2. var. viscosa

Fl. & Fr. Throughout the year.

Distrib. India: Throughout in tropical areas up to 1000 m.
Africa, Asia, Australiz and America.

Notes. Three to four drops of leal juice poured into ears relieves ecar infections as
used by the tribals, Gonds and Kolams of Andhra Pradesh.

Filaments of stamens arc of unequal size, the adaxial ones being shorter than the
rest. The height of the plant varies from 4 cm to 1.2 m.

Chromosome numbers: n = 10 (Kyhos in Madrono 18; 245 - 246, 1966) and 2n =
2 (Janaki Ammal in Curr, Sci, 1; 328, 1933; Larscn in Dansk. Bot. Ark, 23; 375 - 389,
1966).

CULTIVATED SPECIES
1. Cleome hassleriana Chodat in Bull. Herb. Boiss. 6 (app. 1): 12. 1898),

A native of tropical 5. America, introduced and cultivated for its showy flowers.
sometimes run wild. It is often misidentified as C. heptaphylla L. or C. houtteana
Schlecht. in Indian floras. However, it is readily distinguished by its viscid hairy prickly
stems, 5 - 7 foliolate leaves, large purple showy llowers, short or lacking androgynophore,
deflexed pubescent sepals, 2 - 3 em long and 6 - 7 mm wide sepals and 3 - 7 cm long

gynophore.

Also similar to C. gynandra L. but the stems are up to 1 m high; leaves 5 - 7-foliolate;
petioles 4 - 7 cm long, bearing a pair of short spine-like stipules at base; leaflets
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oblanceolate, 25-12x1-3.5 cm, often spiny on midrib bencath, bracts simple, ovate,
ca 10 x 5 mm; pedicels 2-5 cm long; sepals lanceolate, 8 - 10 cm long, reflexed; petals

ish, ca 2.5 x 1 em; stamens sessile; filaments ca 4 ¢m long; gynophore al first ca 3
cm long, later 5-7 cm long and capsules 4.5 - 9 cm long and ca 3 mm thick,

Fi. & Fr. Aug. - Feb.

Distrib. India: Common in gardens of N.E, Indian hills, up to 2000 m, often run
wild.

Tropical S. America.
2. Cleome spinosa Jacq., Pl. Carib. 26. 1760.

Herbs, annual or biennial, erect, 0.6 - 1.5 m high, divaricately branched, foetid,
viscid; stems densely clothed with patent gland-tipped hairs, armed with minute prickles
at base of leaves or unarmed, Leaves 5 - 7-foliolate; petioles of lower leaves usually
longer than leaflets with 2 spiny stipules at base; leaflets oblong or lanceolate, acute,
subentire to finely or slightly serrulate, 2 - 10 x 0.6 - 3 cm. Flowers large, ¢a 2 - 2.5 cm
across, purple-pink or white, many in terminal racemes; pedicels long, shorter than
gynophore, both elongated and thickened in fruit; bracts simple, ovate or oblong, Sepals
reflexed during anthesis, 5 - 9 mm long. Petals long-clawed, 2 - 3.5 cm long; limb
obovate, ca 1 cm broad with an equally long claw. Stamens 6; filaments much longer
than petals, adnate to gynophore for 1 - 3 mm. Gynophore ca 4 cm long, about 6 -8 cm
in fruit. Capsules cylindric-lincar, 3 - 8 em long, 3 - 3.5 mm thick, on up to 7 cm long
pedicels; sceds many, glabrous, smooth.

Fl. & Fr. March - Dec.
Distrib. India: West Bengal (Paria in Sci. & Cult. 46: 27 - 28, 1980).
Native of tropical S. America, cultivaied as ornamental in many parts of 5.E, Asia.

Notes. Similar to C. speciosa Raf. but less graceful; commonly known as “Spider
Flower",

7. Crateva L.
{Crataeva)

: Trees (rarely shrubs), unarmed, glabrous, deciduous; branches lenticellate with
distinct leaf-scars, Leaves palmalely trifoliate; stipules minute, caducous; leaflets sub-
sessile Lo shortly stalked, often pellucid-dotted; terminal one equilateral with acuminate
or caudale apex; lateral ones obligue, asymmetrical. Racemes terminal, corymbose;
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rachis short or up to 25 cm long, cither with arrested growth or growing through a leafy
twig. Flowers showy, subtended by 3-foliate or subulate bracts, long-pedicelled, unisex.
ual or bisexual, often polygamous. Receplacle dish-shaped with incurved margins,
nectariferous. Sepals cqual, ovate-spathulate, green. Petals first white, later creamy,
unguiculate, long-clawed at base, subequal; anterior pair slightly smaller, ovate 1o
rhomboid, obtuse at top. Stamens 12 - 50, basally adnate to gynophore, longer than
gynophore, infertile in female flowers. Gynophore 1.8 - 6 cm long, slender, thickened
while fruiting; ovary long-stipitate, ellipsoid or subglobose, unilocular or seemingly
2-locular; placentae 2; ovules in 4 or more rows; stigma subsessile, discoid. Fruits
berry-like, pendulous, globular to ellipsoid; rind spongy or hard, smooth or papillate,
covered by flat whitish warts; stipe woody, thickened; seeds packed and embedded in
creamy foetid pulp, reniform or horse-shoe shaped; cotyledons convolute, one longer
and curved around the other.

Pantropical in Africa, Asia, Central and S. America, mostly in lowland forests near
streams, up to 900 m; about 8 species, 4 species in India,

Notes. Pollen longiaxis oval. Polar axis ranges from 20 - 35 u, equatorial diam. 15
-27 u, 3 - 7 colporate. Ecto-aperture colpa long extending to poles, gradually tapering,
Endoaperture more or less circular to irregular with few to many teeth-like granular
structure. Exine ornamentation regulo-reticulate, columella short, lumina 0.25 - 1 u.
Shape in polar view subtriangular. Sterility is common in both sexes (Krishna Mitra, Le.
8. 1975).

Literature. JACOBS, M. (1964). The genus Crateva (Capparaceae). Blumen 12: 171 - 208, £.1 - 7.

KEY TO THE SPECIES

la. Mostly lealless when Mowering, Mruils orange-vellow, turning 1o reddish on maturity
1. C. sdansondl subsp. edorn

b. Mostly leaf-bearing when Mowering: fruits grevish to hrown on maturity 4
2a. Leaflets membranous, concolorous on drying: twigs mostly straw-coloured when dry 3. C. religiosa
b. Leafleis subcoriaceous, discolorous on drying; iwigs mostly brownish when dry 3
3a.  Leafleis 11 - 16 (-22)-nerved; rachis of inflorescence 10 - 16 cm long; Nowers up to W fruits ellipsoid
or ohovoid; seeds dorsally crested L C. magna
b. Lealleis § - 10-nerved; rachis of inflorescence a few cm long; Nowers up 1o 40; ruits globose; secds
smooth, not crested 4. C. unilocularis

L. Crateva adansonii DC. subsp. odora (Buch.-Ham.) Jacobs in Blumea 12: 198.
1964, C. odorg Buch.-Ham. in Trans. Linn, Soc. 15: 118. 1827. C. raxburghii R. Br. in
Denh. & Clapp. Narr. Trav. Disc. Alr. App. 224. 1826. C. religiosa var. roxburghii (R.
Br.) Hook. f. & Thomson in Fl. Brit. India 1: 172, 1872, C. awrvalg sensu Blatter in J,
Bombay Nat. Hist. Soc. 35: 293. 1931, non Buch.-Ham.
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Beng. & Hindi: Bamn, Bama; Kan.: Nirvala; Nep.: Chiple; Mar.: Vaivama,
Wairoda; Tam.: Kudagai, Mavilandam; Tel.: Mugalinga, Muwa.

Trees, 3 - 10 m. Leaves subcoriaceous when drying, dull greyish green; petioles 7 -

10 (-12) cm, glandular at tip; leaflets 1.5 - 2 times as long as broad, ovate to elliptic-
lanceolate; central leaflets up to 12x 7 cm, with abruptly acuminate apex; lateral leaflets
§-8x3.5- 5 cmwith oblique and tapering base and acule apex; lateral nerves 4 - 6 pairs;
inlules 6 - 10 mm long, Corymbs 12 - 30-flowered, rachis 2 - 3 cm long, often growing
through with a few axillary flowers. Flowers appearing before or with tender leaves,
ﬁ-;;nml‘, 2.5- 3.5 cm across; pedicels 3- 7 em long. Sepals petaloid, elliptic, acuminate,
3.5-5x1.5-2cm. Petals initially greenish-white, turning to yellow and finally fading
to pink; limb 9 - 18 x 5.5 - 10 mm; claw 3 - 6 mm long, cqualling sepals. Stamens 15 - 26;
filaments 3 - 4.5 cm, white, turning to lilac or purple; anthers black. Gynophore pinkish,
25 . 3.5 cm long; ovary ovoid or ellipsoid, ca 3 x 2 mm, often abortive; stigma small,
knob-shaped. Fruits orange-yellow or reddish brown, globose, 2.5 - 4 x2 cm; stipe 3 - 4
mm thick; sceds broadly cllipsoid, 5 - 6 x 2 mm, brown, smooth, embedded in yellow

pulp.
Fl. Feb. - Apr.; Fr. May - Nov,

Distrib. India: In open forests or scrub jungles, from sea level to 750 m. Throughout
India (except in the humid hill states of N.E. India and Kashmir).

Pakistan, Myanmar and 5ri Lanka,

Notes. Wood used for agricultural implements, toys and planks. Fresh leaves and
bark efficaceous in treating rtheumatic and urinary complaints besides as poultices for
fomentation. Fruits edible when cooked. Bark demulcent, antipyretic. Bark crushed
and the filtrate administered to increase lactation by Chenchus and Lambadis of Andhra
Pradesh. Bark extract with pepper used to cure chest pain and menstrual disorders by
Konda-reddis of Andhra Pradesh,

The diploid chromosome number is 2n = 26 (Raghavan & Venkatasubban in
Cytologia 11: 319. 1936)

C. religiosa sensu Dunn (in Gamble's FL. Pres. Madras 1: 47. 1915) partly reflects
subsp. odora and partly C. magna, both common in peninsular India. The coloured plate
by Blatter (in J. Bombay Nat. Hist. Soc. 35: t.14. 1931) depicts subsp. odora but the text
figures of leaves refer to C. magna.

This plant does not occur in Assam or Meghalaya due to the heavy rains. The
reference to "C. roxburghii R. Br." by Kanjilal et al. (Fl. Assam 1: 73 - 74. 1934) applics
to C. unilocularis Buch.- Ham.
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For detailed discussions on reasons for rejecting the carlier name C. roxburghii B
Br. (1826) in favour of the next epithet C. odora Buch.-Ham. (1827), see Jacobs, 1. ¢,
197 - 198, 1964,

2. Crateva magna (Lour.) DC,, Prodr. 1: 243. 1824. Capparis magna Lour., Fl,
Cochinch. 1: 331. 1790, Crateva nurvala Buch.- Ham, in Trans. Linn. Soc. 15: 121. 1827,
C. lophasperma Kurz in J, Bot. 12: 195, 1. 147, ff. 4 - 6. 1874. C religiosa var. nurvalg
{Buch.- Ham.) Hook. f. & Thomoson in F1, Brit. India 1: 172. 1872. C. religiosa auct. non
Forster [; Dunn in Gamble, FL. Pres. Madras 47. 1915,

Beng.: Tikthashak; Guj.: Vaivama, Tripanjozadi; Hindi: Bama; Kan.: Bilepaira,
Kadukoklu, Neervala; Mal.: Nir-mathalam; Mar.: Katarlingad; Tam.: Maralinga; Tel.:
Uskiaman, Voolemara, Vulimin-chettu.

Trees, up to 10 m tall, rarely shrubs, 2 - 3 m; trunk up to 35 cm in diam.; branchlets
lenticellate, greyish-brown, smooth, or verrucose. Petioles 4 - 12 cm long with glands at
apex; leaflets 2 - 4 times as long as broad, 8- 25x 1.5 - 6 cm, chartaceous, glossy, glaucous
beneath, brown tinged above; central leaflet elliptic-lanceolate or oblanceolatc; laterals
ovate-elliptic or rhomboidal, acute to cuneate at base, gradually long-acuminate with
acute tip at apex; petiolules 3 - 7 mm long. Corymbs terminal, many-flowered; rachis
10 - 15 em long, growing through axis. Flowers creamy, polygamous, faintly fragrant,3 -
4 cm across; pedicels 3 - 7 cm long, leaving scars on falling off. Sepals oblong to
ovate-oblong, acute, 25-3x 1.3 - 1.5 cm. Petals obovate-obtuse, limb2-25x 1.5-18
cm, claw 4 - 8 mm long, Stamens exceeding 24; filaments 4.5 - 5 cm long, lilac or purple,
Gynophore 4 - 6 cm long; ovary oblong-cllipsoid, 4 - 5% 2- 2.5 mm, often abortive. Fruits
oblong-ellipsoid or oblong-ovate, 4 - 6 x 3 - 5 cm; pericarp woody, yellowish grey, with
a powdery crest that soon withers off leaving it smooth; seeds dark brown, 8- 12x5-9
mm, dorsally crested, tubercled, embedded in creamy pulp.

Fl. Jan. - Apr; Fr. Apr. - Aug.

Distrib. India: In deciduous or semievergreen forests, along streams, up to 1000 m,
Peninsular India, Western India, Gangetic Plains and Eastern India up to Tripura and
Manipur,

Bangladesh, Myanmar, China and Sri Lanka, extending to Malaysia and Indonesia.

Notes. Young berries are edible. Leaves are bitter and used in treating skin
ailments. Root bark extract administered for gastric trouble by Konda-reddis and
Valmikis in Andhra Pradesh.

Kanjilal et al. (FL Assam 1: 74. 1934) treat this species under Crateva lophosperma.

In Indian plants the petioles are glandular but without distinct knobs.
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3. Crateva religiosa Forster [, PL Escul. Ins. Occ. Austral. 45. 1786; Hook. [. &
Thomson in Fl, Brit. India 1: 172, 1872,

Asm.: Barun; Hindi: Banun; Kachari: Mibonji; Naga: Naga-sentur.

Trees, 3- 15 m tall, up to 1.2 m in girth; young shoots brown, bearing a few long pale
jenticels. Leaves dull green, thinly membranous, concolorous; petioles 4 - 10 em long,
usually glandular-papillate at apex; leaflets 1.8 - 2.2 times as long as broad, lanceolate
or elliptic, cuncate al base, tapering or abruptly acuminate at apex, 7 - 12-nerved;
petiolules 3 - 7mm long. Corymbs lax, up to 25-flowered, on short rachis, not clongating
after anthesis. Flowers showy, fragrani, 3 - 4 cm across, white or creamy, orange on
drying; bracts 8 - 15 mm long, caducous. Sepals ovate, acuminate, 6 - 8x 1.5 - 3 mm, not
keeled. Petals broadly ovate-elliptic, cream-coloured; limb 15 - 35 x 10 - 22 mm, claw 6
- 18 mm long. Stamens 16 - 24; filaments purple, 4 - 10 cm long. Gynophore 3- 6.5cm
long, much thickened and clongating up to 12 em while fruiting; ovary ovoid to subcy-
lindric, 5 - 6 x 2.5 mm. Fruits obovoid, subglobose, 3 - 5.5 ¢m in diam.; rind 5 - 6 mm
thick, pustular, covered with grey-yellowish crust on surface. Seeds broadly ellipsoid,
somewhat compressed, dorsally keeled, 12 - 18 x 6 - B mm, tuberculate.

FlL. March - Apr.; Fr. Oct.

Distrib. India: Infrequent in subtropical evergreen forests, up to 1000 m. Sikkim,
Arunachal Pradesh, Assam and Andaman & Nicobar Islands.

Nepal, Bhutan, Myanmar, Indo-China and Thailand, extending to S.E. Asia, up to
Philippines.

Notes. Closely allied to Crateva uniloculan's Buch.- Ham. and according to Jacobs
(L c.) the distinguishing features being thin membranous concolorous, sessile or sub-
sessile leaflets, which are so fragile that they are invariably damaged in herbaria.
However, Jacobs also remarks that in Malesia, leaflets are subcoriaceous, never so thin
and petiolules ofien stalked and up to 13 mm long. This species needs reassessment
with fresh collections for proper understanding of C. religiosa-unilocularis complex.

4. Crateva unilocularis Buch.- Ham. in Trans. Linn. Soc. 15: 121. 1827,
Asm.: Barun; Garo: Jong-sia; Nep.: Sipligan.

Trees, 8 - 10 (-30) m tall; branchlets greyish-brown, angular, lenticellate. Petioles
3 - 8 cm long, with distinct glands; leaflets 1.6 - 2.2 times as long as broad, ovate, elliptic
or lanceolate, subacute at base, tapering with a short acumen, 6 - 12 x 3.5 - 6 cm,
subcoriaceous, glossy, drying brownish; lateral leaflets slightly asymmetric; midrib
reddish; lateral nerves 5 - 8 pairs with distinct reticulations; petiolules 3 - 5 mm long.
Corymbs terminal, 8 - 10 em long, 20 - 40-flowered; rachis 3 - 6 cm long, not growing
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through after anthesis. Flowers white or pale creamy, drying to pale pink, 3 - 4 cm across.
pedicels 4 - 6 mm long. Sepals lincar or narrow-lanceolate, acuminate, keeled, 8 - 12 ¢
3mm. Petals rhomboid or obovoid; limb 15 - 18 x 8 - 12 mm; claw 6 - 8 mm long. Stamens
16 - 18; filaments filiform, purplish. Gynophore 4 - 6 cm long; ovary oblong-ellipsoid,
3-4x1.5-2mm; stigma subsessile, ca | mm wide. Fruits globose, 3 - 4 cm across; stipe
5 - 6 mm thick; pericarp 2 - 3 mm thick, greyish-papillate, lenticellate; seeds embedded
in pulp, 8 - 10 x 6 - 8 mm, smooth, brown.

FL Jan.- Apr.; Fr. July- Nov.

Distrib. India: Along streams in mixed dry forests, up to 1500 m. West Bengal,
Sikkim, Assam, Meghalaya and Andaman & Nicobar Islands.

Nepal, Bhutan, Bangladesh, Myanmar, extending to China and Vietnam.

Notes. Wood useful for making toys, planks and agricultural implements. Leaves
used as vegetable in Assam.

This specics is common in Assam and refered to as "Crateva roxburghii R.Br.” by
Kanjilal et al. (in FL. Assam 1: 73. 1934). According (o them the tree attains a height of
over 100 fi.

Though it can be casily distinguished from C. magna Lour. by key characters, its
affinity to C. religiosa needs further critical study.

5. Dipterygium Decsne
Monotypic; description and distribution as for the species below.

Notes. An interesting genus showing affinities to both Brassicaccae and Cappara-
ceae. In its actinomorphic flowers, cruciform corolla, presence of 6 stamens and winged
fruits it resembles Brassicaceae, especially the tribe Euclidicae. But in its bracteate
racemes, non-letfadynamous stamens and presence of a very short gynophore it ap-
proaches Capparaccae, Pollen grains are akin to colpate type of Cleome.

Literanire. BHANDARI, M. M. (1978) Fora of Indian Desents, p. 43 1AN, €. HEDGE & J
LAMMOND (1970) In: Rechinger, K. IL Flora [ranica 68: 12 - 13, JAFRI SM.IL (1973) In: Flora of West
Pakistan 34: 17, 4. A - C. JAIN, 5 K (1%0) The genus Dipterygium Decsne in India. Bull. Bot. Surv.
India 2: 171.
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Dipterygium glaucum Decsne in Ann, Sci. Nat. ser. 2, 4: 66, 1. 3. 1835; Hook. . &
7, Anderson in Fl. Brit. India 1: 164. 1872. Fig. 61.

Undershrubs, woody, rigid, perennial, 10 - 60 cm high, glabrous to glandular scabrid;
pranches divaricate, slender, wiry, glaucous, terete, grooved. Leaves simple, sessile or
subsessile, elliptic-oblong or ovate, 3 - 15x 2 - 3 mm, fleshy; petioles ca 0.5 mm long.
Flowers actinomorphic, yellow or creamy, in terminal lax few-flowered bracteate
racemes. Sepals 4, free, green, glandular, ovate, acute, 0.8 - 1 mm long. Petals 4,
cruciform, ovate-elliptic, clawed, obtuse at apex, 2.5 - 3.5 x 1.2 - 1.6 mm, yellow, white
or lilac along margins. Stamens 6, equal, 2.5 - 3 mm long; filiments filiform. Gynophore
ca 0.5 mm long. Ovary superior, obovoid, ca 2 x 1.5 m, unilocular, 2-ovuled, 4-winged;
wings membranous; style call.5 mm long; stigma capitate. Fruit drooping, an indehiscent
samara, ellipsoid, 2.5 - 6 x 2 - 4 mm, laterally compressed, transversely wrinkled with
translucent wings; sceds solitary, rugose, ca 3.5 x 2 mm.

FL June - Oct.; Fr. July - Dec.

Disgrib. India: On sand dunes or loose sandy soil, rare but it is a locally dominant
species wherever it occurs. Rajasthan,

Pakistan, Middlc East to Egypt and Sudan.

Notes. In India, this specics is confined 1o Western Rajasthan, recorded from
Pokran, Suratgarh, Karnisar, Barmer, Bikancr, Ganganagar and Jaisalmer,

f. Maerua Forsskal

Shrubs or trees, unarmed, ofien scandent. Leaves sessile or petiolate, sometimes
clustered on abbreviated lateral shoots, simple or 1 - 3 (-5)-foliolate; stipules minute,
subulate. Flowcrs in racemes or corymbs, sometimes 1 - 4 in axils of upper leaves. Sepals
4, rarcly 3, valvate, united at base, caducous; calyx-tube funnel-shaped, sharply lined by
receplacle. Petals 3 - 4, rarcly absent, equal, smaller than calyx, inserted at throat of
calyx-tube, mostly caducous. Receplacle eylindric, campanulate or infundibular, inner
margin produced into a lobed or toothed dise. Androphore equal or exceeding the
receplacle, without appendage. Stamens many, exserted, attached to the middle of
torus; filaments free, or basally connate with gynophore. Gynophore long exceeding
Stamens; ovary cylindric to ellipsoid, 1 - 2-locular; stigma subsessile, capitate; ovules 4 -
many on 2 (-4) parictal placentac. Fruits fleshy, ovoid, spheroid, cylindrical or monili-
form, torulose or not, often transversely locular, 1- many-seeded; seeds large, subglo-
bose to reniform, smooth or rugose; cotyledons incumbent, convalute,

Mostly in drier parts of Africa, extending to Madagascar, Middle East and Asia; ca
100 species, 2 in India.
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Fig. 61. Dipterygium glaucum Decsne : a. plant with flowers and fruits; b, leaf; ¢
fower; d.scpals; e petal; I pistil; g samara with translucent wing; h. seed.
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Notes. Pollen longiaxis, colpa long, broad, slit-like. Endoaperture circular with
. Exine semitectate, columella in small striate groups; quite distinet from other
genera. Pollen dimorphism has been noted in many species.

KEY TO THE SPECIES

in. Trees; petals absent; berry ovoid L. M. apetala
b, Scandent shrubs; petals 4; berry clongated, cylindric or moniliform 2. M. shlongifolia

1. Maerua apetala (Roth) Jacobs in Blumea 12(2): 207. 1964, Capparis apetala
Roth, Nov. PL Sp. Ind. Or. 238, 1821. Niebuhna linearis DC., Prodr. 1: 244. 1824; Hook.
f. & Thomson in Fl. Brit. India 1: 171, 1872. N. gpetala (Roth) Dunn in Gamble, F1. Pres.

Madras 41. 1915, Fig. 62.
Tam.: fruvalli: Tel.: Lukki-chettu, Nemali-adugu (Chenchu & Lambadi tribals).

Trees, up to 4 m tall, glabrous. Leaves (1 - 2) 3 - 5- [oliolate; leafllets ovate,
elliptic-oblong, linear or lincar-lanceolate, tapering at base, acute or rarely retuse and
mucronate at apex, 5- 10x0.3 - 3.2 cm, subcoriaceous; lateral nerves 3 - 6 pairs; secondary
nerves obscure; petioles 4 - 12 cm long; petiolules 6 - 8 mm long. Racemes terminal, lax,
5- 12 (-20)-flowered; flowers [ragrant, green or white, purple tinged, on 2 - 3 cm long
pedicels. Calyx-tube greenish, 1.2 - 1.5 cm long, 0.8 - 1 cm thick; lobes ovate, puberulous
along margins. Petals absent. Stamens ca 30; filaments pinkish, shorter than gynophore.
Gynophore 2 - 2.8 cm long, elongating up to 4 cm while fruiting, hardly incrassate. Ovary
ovoid, 2.5 x 1 mm, 1-loculed with 2 placentae, Berries oblong, ovoid, 1 - 2-ridged, 1.5-
LB cm long, ca 1 em thick. Seeds 1(3 -5), embedded in scarlet pulp, muricate, ca6 mm
acroas, white,

Fl. Jan. - April; Fr. March - Aug.

Distrib. India: Secrub forests and dry regions, from sea level to 300 m, scattered and
infrequent. Andhra Pradesh and Tamil Nadu,

Endemic.

Notes. A paste of root bark is applied for leucoderma and the extract given orally
for the same by Chenchus and Lambadis of Andhra Pradesh. Tender leaves ground
with spices and the paste made into pills are given orally for nervous disorders and foot
pains by Chenchus.

In Vajravelu 24719 (MH) leaflets vary from 3 - 5. Though the laminae of leaflets
are usually ovate, occasionally they are linear-lanceolate and up to 7 cm long and 2 - 3



Fig. 62. Maerua apetala (Roxb) Jacobs : a. flowering twig; b, leal variations; c.
flower; d. fruit; e. tardily dehiscent fruit; [ seed; g. seed with testa removed,

showing cotyledon.
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mm wide. Fruits are generally 1-seeded, but in Ramamurthy 21000 (MH) the berries
are larger, up to 3 cm long, 1.5 cm thick and 4 - 5-sceded.

2, Maerua oblongifolia (Forsskal) A. Rich. in Guill. & Pers., Fl. Seneg. Tent, 1: 32,
i. 6. 1847. Capparis oblongifolia Forsskal, Fl, Aegypt.-Arab. 99, 1775, Niebuhria arenana
DC., Prodr. 1: 244, 1824. M. arenaria (DC.) Hook. [. & Thomson in Fl. Brit. India 1:
171. 1872 (incl, vars. glabra & scabra).

Guj.: Hemkand, Kala-pinjola, Finjola; Hindi: Potiakand, Wagboti; Kan.: Kadu-
thottimara, Nelasakregadde; Mar.: Kaba, Kalwan; Punj.: Filwani; Raj.: Orapa; Tam.:
Bhumichakkarai, Mochukkodi, Mulmurandai.

shrubs, scandent, ascending up to 4 m; twigs, leaves and inflorescence puberulous
to glabrous; bark smooth, pale hrown. Leaves ovate, clliptic-oblong or lanceolate,
attenuate at base, obtuse, retuse and mucronate at apex, 2.5 - 8x 0.8 - 3.5 om, coriaccous,
glaucous, drying pale green; lateral veins 5 - 6 pairs, distinct; petioles terete, 6 - 9 mm
long. Corymbs dense-flowered, rarely flowers solitary, axillary. Flowers white or green-
ish-yellow, 2 - 2.5 cm across, mildly fragrant; pedicels 0.3 - 1.5 cm long, glabrous; bracts
small, ovate, acuminate, rigid. Sepals petaloid, united near base or up to one-third from
base; calyx-tube 3 - 8 mm long, lined by a tubular truncate disc; lobes elliptic-oblong, ca
1.4 x 0.6 cm, glabrous or sometimes softly pubescent outside, pubescent inside, villous
along margins. Pelals on cup-shaped disc, ovale-lanceolate to obovate, acuminate,
undulate along margins, ca 7x 2.5 mm, greenish yellow. Stamens 20 - 26; filaments up
to 2 em long, inserted on ca 5§ mm long torus, greenish or white, brownish or purple on
drying; anthers basifixed, ca 3 mm long. Gynophore 1.5 - 2.5 cm long; ovary cylindrical,
4-6 mm long, ca 1 mm thick, glabrous; stigma sessile. Berries 5 - 12 em long, glabrous,
pale brownish, cylindric or moniliform, often twisted and knotted, constricted with 2 - 4
alternating rows of globular 1-seeded sections; seeds globose, 5 - 6 mm across, minutely
echinate-tubereulate, brown.

Fl. Jan. - March, Aug. - Oct; Fr. Feb. - May, Sept. - Dec.

Distrib. India: Common in semiarid sandy tracts and scrub jungles from sea level
to 600 m, scattered and often associated with Capparis sepiaria. Throughout the country,
excepl Jammu & Kashmir and hill states of NE, India.

Thailand, Sri Lanka, Pakistan, Arabia, Middle East and Alnica.

. Notes, Leaves serve as fodder for camels and goats. Ripe fruits are rarely seen,
since they are eaten by birds and squirrels, which cause the seed dispersal.

An extremely variable species with reference to size, shape, texture, indumentum
and venation of leaves. In Indian plants leaves are never as narrow and lincar as in
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Alfrican populations and besides venation in quite distinct. Though the species is
common in peninsular India, no specimens could be seen from Kerala.

It has a diploid chromosome number of 2n = 20 (T.5. Raghavan & Venkatasubban
in Cytologia 11: 319, 1941),

7. Stixis Lour.

Shrubs, unarmed, scandent; branches lenticellate, verticillate. Leaves exstipulate,
simple, rarely 3-foliolate, pellucid-dotted. Inflorescence axillary, many-flowered,
racemose or paniculate. Flowers yellow, short-pedicelled; bracts caducous. Torus
short, disc-shaped, persistent with sepals inserted along margins. Sepals 6, in two whorls
of 3 each, valvate or imbricate; petaloid, outer sepals covering margins of inner ones,
Petals absent (rarely petaloid appendages seen). Androphore short, subconical. Sta-
mens many, nearly equalling sepals. Ovary shortly stipitate, 3-loculed with axile placen-
tation, each placenta 5 - 10-ovuled; style simple or 3-armed; stigma 1 - 3, subulate. Fruit
drupaceous, fleshy on a woody stalk, 3-valved; stone 1 (-2)-seeded, ovoid; cotyledons
thick, fleshy, uncqual, the larger embracing the other.

Nepal, Bhutan, Myanmar, China, Cambodia, Vietnam, Thailand, Malaysia, Indone-
sia and Philippines; 8 species, one in India.

Literature. DUTTA, R M. & D. P. DAM (1989). The genus Stivis Lour. {Capparaceae) in Inida.
J. Econ. Tax. Bot, 13: 17 - 21. JACOBS, M. (1963). The genus Stois {Capparaceac)- a census. Blumea 12:

5-1511n-g SUNDARA RAGHAVAN, R 1986 (1988) New taxa in Capparaceac. Bull. Bot. Surv.
India 2B: 185 - 192, 1. 1 - 4.

Notes. The division of Stivis Lour. into Roydsiea Roxb. (style short or 0) and
Alvtostylis Hook. [, (style long with 3 stigmas) is artificial and not convincing.

KEY TO THE SPECIES

la. Secpals reflexed at anthesis; androgynophare 1.5 - 2 mm long ove -y densely brown hairy; style

obscurcly 3-lobed or 3-dentate 1. S scandens
b. Scpals patent at anthesis; androgynophore 5 - 6 (-10) mm long ovary glabrous; style nearly 3 - 5-fid to
the base 1 S soaveolens

1. Stixis scandens Lour,, Fl. Cochinch. 295, 1790 & L ¢. 361. 1793, Roydsia
parviflora Grilfith, Notul. P1. Asiat. 4: 578. 1854; Hook. f. & Thomson in Fl. Brit. India
1: 180. 1872, in obs. 5. manipurensis Deb & Rout in J, Bombay Nat. Hist. Soc. 86(1):
B - 88, f. 1. 1989, syn. nov.
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Shrubs or climbers, woody; branchlcts tercte, slender, greyish or reddish brown,
lenticellate, puberulous when young, glabrous on maturity. Leaves alternate or subop-
posite, elliptic-oblong or oblong-obovate, acute or cuneate at base, abruptly acuminate
at apex, entire, 7- 16X 2.5 - 6 cm, thinly coriaceous, glossy, minutely pustulate, glabrous,
except the nerves often hairy beneath; lateral nerves 5 - 10 pairs, arching upwards and
connale near periphery of margin to form an intramarginal nerve; petioles 1 - 1.5 cm
long. Flowers yellowish, sweet-scented, interminal or axillary brown tomentose racemes
of 4-6(-9) cm long; bracts lincar, subulate, 2.5 -3 mm long, brown-lomentose, caducous;

icels 2 - 6 mm long, brown tomentose. Sepals obovate, obtuse, reflexed, 4 - 6 mm
long, densely brown tomentose. Stamens 16 - 40 on 0.5 mm long androphore. Ovary on
1 - 1.5 mm long gynophore, brown tomentose; style 0.5 mm long, obscurely 3-lobed at
apex. Drupes ellipsoid, on stout 3-angled, 3 - 6 mm long stalk, spotted with small warts,
spongy. Seed embedded in pulp.

Fl. & Fr. April - Dec.

Distrib. India: Evergreen forests at 1650 m. Nagaland and Manipur.

Myanmar.

Notes. 5. manipurensis Deb & Rout (L. ¢.) fits into the gencral description of
. scandens Lour. and hence reduced as a synonym.,

1, Stixis suaveolens (Roxb.) Pierre in Bull. Soc. Linn. Paris 1: 654, 1887. Roydsia
suaveolens Roxb., Pl. Corom. 3: 87, 1. 289, 1819; Hook. [ & Thomson in Fl. Brit. India
1: 180, 1872, Fig. 63,

Asm.: Madhumalati, Madhabimalati; Kh.: Madholata, Manoj ; Nep.: Kasouli-
lahara.

Shrubs, scandent, ascending up lo 5 m, puberulous, later glabrescent.  Leaves
oblong, obovate or oblong-lanceolate, cuncate, subacute to rounded at base, abruptly
acuminate at apex with 5 - 15 mm long acumen, 14 - 35 x4 - 18 cm, glabrous, coriaceous,
glossy and dark green above, pale green below; lateral nerves 5 - 12 pairs; reticulations
distant; petioles 1.5 - 4 em long, Inflorescence axillary or terminal sturdy panicles, 15 -
30 em long, velvely pubescent; bracts linear or subulate, 2 - 4 mm long, puberulous.
Flowers fragrant, pale yellow or greenish-yellow, 1.6 - 1.8 em across; pedicels equalling
bracts in length; torus ca 2.5 mm across. Sepals elliptic-oblong, 5 - 6x 2 - 2.5 mm, olive
green, pubescent, becoming reflexed on maturity. Androgynophore glabrous, ca2 mm
long; stamens 38 - 52; filaments 5 - 6 mm long, glabrous; anthers orange-yellow.
Gynophore puberulous, 5 - 8 mm long, slightly elongating and incrassate in fruit; ovary
ellipsoid, 2 - 2.5 x 1.6 - 1.8 mm, glabrous; styles 3 (or 4), ca 1 mm long. Drupe on a stipe
of 3 - 5 mm thickness, ellipsoid or obovoid, 2.5 - 6 x 2 - 4 em, orange-brown, scurfy,
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Fig. 63. Stixis suaveolens (Roxb.) Picrre : a. flowering twig; b. flower; ¢. sepals: d.
androgynophore, gynophore and pistil; . t.s, of ovary, showing axile placenta-
tion; I, fruit.






RESEDACEAE

(M. P. Balakrishnan and R. K. Premanath)

Herbs, annual or perennial, or rarcly shrubs, Leaves spiral, simple, entire or
sometimes lobed or pinnatisect; stipules absent or minute and glandular. Infllorescences
terminal, spikes or racemes, bracteate, Flowers solitary in axils of bracts, bisexual or
unisexual, zygomorphic, 4 - 7-merous, rarcly plants monoecious. Scpals 4 - 7 or more,
frce or sometimes basally connate, imbricate in bud, persistent, oftcn irregular. Petals
absent or 2 - 7, allernating with scpals, often with a scaly membranous appendage at
base. Disc absent, or if present infundibuliform or cupular, often eccentric, hypogyn-
ous. Stamens 3-many, inserted on disc or receptacle, equal or unequal; flaments
elongated, free or united at base. Ovary unilocular, of 2 - 6 connate carpels, often lobed
al top, rarcly free; ovules many, on 2 - 6 parietal placentas, amphitropous or campylo-
tropous. Fruit usually a gaping capsule, opening at top or a berry. Sceds many, reniform
Lo subglobose, small, carunculate, non-endospermous,

M. Africa, §. Europe, W, Asia, C. Asia to India, South Africa and Eastern US.A;
6 genera and ca 70 species, 3 genera and 5 species in India.

Literature. MITRA, KRISHNA & S. N MITRA (1976) Polien morphology in relation to taxongmy
and plant geography of Resedaceae. Bull. Bot, Surv. India 18: 1% - 202, 1. 1 - 2

KEY TO THE GENERA
la. Shrubs, with rigid branches, often stragghng; petals absent or if present minute; fruil a berry

1. Ochradenus
b Herbs, with herbaceous branches, not straggling; petals present, well-developed or reduced; fruit a

capsule 2
Za.  Perals 2, reduced; dise absent; fruits sessile 1. Dligomerus
. Petals 4 - 7, well-developed; disc present; fruits pedicelled 3. Reseda

1. Ochradenus Del,

Shrubs, dioecious or polygamous, much-branched, ofien straggling, glabrous; bran-
ches rugose-costate, green, becoming brown. Leaves sessile, solitary or [ascicled, entire,
lincar or oblong, often slightly dentate at base. Infloresence terminal, dense-flowered
spike or a raceme. Flowers minute, unisexual or bisexual, bracteate. Sepals 5 - 6,
perigynous. Petals absent or rarely much reduced and minute. Disc unilateral, cupuli-
form or disciform, fleshy, yellowish. Stamens hypogynous, 10 - 15, inserted on disc,
filaments filiform; anthers ovoid or ellipsoid. Ovary scssile, ovoid, closed at

Fam. ed. D, M. Verma
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top, 3 - 4-carpelled, 3- beaked; ovules many, on 3 placentas. Fruit a berry, or rarely a
capsulc (mon-Indian). Sceds lew, small, reniform or obovoid.

N.E. Africa and W. Asia to India; ca 5 species, one species in India.

Ochradenus baccatus Del,, Fl. Egypte 15, 92, t. 31. 1813; Hook. [. & Thomson in
FL Brit. India 1: 182. 1872,

Shrubs, straggling, 2 - 3 m tall; branches several, divaricate, greenish yellow when
mature, brownish and lcafless when old. Leaves linear, acute, 1 -4 x 1.5 - 2 mm, fleshy,
stipules minute or absent. Flowers yellowish green, in dense rigid terminal 5 - 15 cm

racemes; bracts oblong, acute, ca 2.5 mm long, carly caducous; pedicels terete, 1 -
2 mm long, slightly elongating in fruits. Bisevual flowers: Sepals 5 (-6), ovate, ca 1 mm
long. Petals absent or 2 - 3, subulate, less than 1 mm long, appendage more or less
suborbicular. Disc irregularly orbicular, fleshy. Stamens 10 - 18; filaments 1 - 2 mm
long, fused at base, deciduous. Female flowers: Petals absent or reduced. Ovary
glabrous. Staminodes present. Berry sessile on disc, globose, slightly contracted at apex,
reniform, ca 1.5 mm long, brown, papillose. Sceds 1 - 1.5 mm across, reniform,
tuberculate, yellow to brown,

Fl. & Fr. Nov. - March.
Distrib. India: Western anid zones. Rajasthan and Gujarat.
Pakistan, westwards through W. Asia to Syria, Egypt and Libya.
Notes. Fruits sweet and edible.

2. Oligomeris Cambess., nom, cons.

Herbs, annual or perennial, occasionally shrublets, ascending or erect. Leaves
linear to obovate or spathulate, entire, sessile, fascicled. Flowers minute, in terminal
spikes, white, usually bisexual. Sepals 2 - 5, persistent. Petals 2, free or connate. Disc
absent. Stamens 3 - 8, free or united at base. Ovary sessile, 3 - S-carpelled, 4-lobed,
I-locular, open at top; ovules many on 4 placentas. Capsules 1-loculed, ovoid, angled,
3 - 4-cuspidate al apex. Seeds numerous, ovoid, glossy, black or dark brown.

South-west US.A, N.&S. Africa, Middle East to India; about 9 species, one species
in India.

Oligomeris linifolia (Vahl) Machr, in Contr, Gray Herb. n.s, 53: 13, 1918, Reseda
subulata Del., Fl. Egypte 15. 1813, nom, nud. R. linifolia Vahlin Hornem., Hort. Hafin.
2: 501. 1815, O. glaucescens Cambess. in Jacg., Voy. Bol. 4: 24, t, 25. 1844; Hook. f. &
Thomson in Fl. Brit. India 1: 181, 1872
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Herbs, annual, glabrous, glaucous; stems many, erect to ascending, 10- 35 cm high,
ribbed. Leaves clustered, narrowly linear, 2.5 - 7.5 x 0.2 - 0.3 cm, glabrous to scabrid
with 1- 2 minute ca 1 mm long basal lobes; stipules minute, subulate, Flowers greenish
white, bisexual, in dense terminal 2 - 25 cm long spikes; bracts 1 - 1.5 mm long, connate
at base. Sepals 2 - 4, subequal, 1-1.5mmlung,caﬂ,5mmwid:,mmt=a:bag
persistent, Petals 2, united for more than half way up or free, entire or shortly incised,
acute or obtuse, ca 1.5 x 1 mm, white, Stamens 3 - 4, sometimes abortive; ﬁlamnnu
united at base, ca 1.5 mm long. Capsules erect, subsessile, subglobose, deeply 4-lobed,
widely gaping at mouth, very small, 2.5 - 3.5 mm long and wide, glabrous; teeth subacute,
ca 1 mm long, membranous, Secds minute, subglobose, ca 0.5 mm long, greenish black,
glaucous, shiny.

Fl. & Fr. Jan. - April.
Distrib. India: Arid and semiarid regions of Western india, in waste and saline

lands, in fallow ficlds, from sea level to 1000 m. Punjab, Rajasthan (Ganganagar),
Gujarat and Maharashira (Concan hills).

Pakistan and westwards to Spain, N Africa and also South-west U .S.A.

Notes. Plants growing near moist places tend to be less branched and with numerous
slender leaves and shorter spikes.

3. Reseda L. '

Herbs, annual or perennial, ascending or erect, glabrous or papillose. Leaves basal
and cauline, subsessile, entire or pinnatifid; stipules glandular. Inflorescence racemose,
terminal, simple or branched. Flowers zygomorphic, bracteate, white or cream coloured
or yellowish green. Sepals 4 - 8, shortly connate at base. Petals 4 - 7, clawed, unequal,
multifid, posterior one dilated at base with a membrane above claw. Discbroad, fleshy,
obligue, campanulate, dilated posticously. Stamens 10 - 40; filaments connate at base,
inserted on eccentric disc, on one side of the lower. Ovary 3 - 4-carpellary, syncarpous,
1-loculed; ovules many on 3 placentas; style 3 - 4, distinct, separated. Capsules unilocu-
lar, many-sided, truncate to 3 - 4-toothed at apex, opening widely at apex; seeds reniform,
inflated, papillose or scabrous.

N. Africa, W. Asia lo Western India; about 26 species, 3 species in India.

KEY TO THE SPECIES
la. Leaves always entire, rearely some upper ones divided 2
b.  Leaves at least some ternate or pinnatisect 3
2a, Sepals 5 or more; seeds reniform 1 K. aucheri
b. Sepais 4; seeds globose 3. R luteola
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2. Filaments persistent untill fruit is ripe 1. R alba

b. Filaments caducous long before fruit is ripe 4
4a. Plants 40 -0 em high: sepals ca 1 mm long: capsules 3 - 5 mm long. Naturally occurring

4. R pruinoss

b. Planis up to 25 em high; sepals 4 - 5 mm long; capsules ¥ - 11 mm long. Cultivated anly R. sdorstu

1. Reseda alba L., Sp. P1. 449, 1753; Sharma ct al in Biol. Mem, 2 (1 & 2): 14,1972,

Annual or perennial herbs, (10-) 30 - 80 cm high, erect, branching above, glabrous
or sparingly pilose. Leaves pinnatisect into 6 or more lobes; lobes linear to oblong-lan-
ceolate, entire, denticulate or undulate along margins; upper leaves smaller. Flowers
racemose, dense; bracts acicular-lincar, small, persistent; pedicels 1 - 8 mm long, white,
3-partite, the 2 upper ones with somewhat lobulate or entire lateral lobes. Stamens
10 - 13, with long persistent filaments. Capsules narrowly obovate or elliptic-ovate,
constricted at apex, 8 - 15 mm long; seeds spherical-reniform, rough, tuberculate, yellow
or brown.

FlL & Fr. May - Sept.
Distrib. India: Tamil Nadu (Nilgiri hills). Introduced and naturalised.
Europe, W. Asia and Siberia.

2. Reseda aucheri Boiss,, Diagn. ser. 1, 1: 5, 1244: Hook, [. & Thomson in F1, Brit,
India 1: 181, 1872,

Herbs, biennial or perennial, 20 - 60 cm tall; stems erect, branched, glabrous to
sparsely papillose. Leaves obovate to lanceolate, tapering to a long petiole at base, acute
or obtuse at apex, entire, 4 - 7x0.5 - 2.5 cm, sparsely pilose along margins and on veins.
Flowers small, yellowish, in dense terminal 8 - 30 cm long racemes; bracts linear-lanceo-
late, 2 - 4 mm long. Sepals 6 - 7, obtuse or acute, 1.5 - 2x ca 0.5 mm, caducous. Petals
yellow or cream yellow, 8 - 10 (-15)-lobed; lobes linear to spathulate, rarely divided up
to base; appendage suborbicular to obovate, asperulous at margins. Disc ca 1 mm high,
ca 1.5 mm wide, recurved along margins, Stamens ca 15, longe r than petals; filaments
persistent. Capsules oblong or ovoid, contracted and with 3 acute lobes at apex, 7-8.5
mm long. Seeds reniform, 0.7- 1 mm long, brown to shiny black, rugose to scrobiculate.

FL & Fr. Feb. - April
Distrib. India; Western India in sandy and hilly places. Rajasthan and Gujarat,

Pakistan, Afghanistan, Iran, Iraq, Turkey and Egypt.
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3. Reseda luteola L., Sp. Pl 448. 1753; Gamble, Fl. Pres. Madras 1: 34. 1957 (repr.
ed.).

Herbs, erect, biennial, glabrous; stems erect, 0.5 - 1.2 m high, much branched,
Leaves simple, decurrent, linear or lanceolate, spathulate, entire, 2.5-12x0.4 - 1.5 cm,
Racemes 30 - 60 cm long, erect, dense-flowered, spike-like; bracts persistent, 3.5- 4.5x
0.75 mm in flower, elongating in fruits; pedicels ca 1.5 mm long, elongating in fruits,
Sepals 4, ovate-lanceolate, connate at base, ca 2 x 1 mm, persistent. Petals 4, 3 - 4 mm
long, yellow; the upper one clawed, with 4 - 8-lobed obovate limb; the two laterals and
lower one clawed or clawless with entire or 4-lobed limb. Disc crenate and recurved at
margin, ca .75 mm high, ca 1.75 mm across. Stamens 20 - 40; filaments persistent,
somewhat curved. Ovary 3-carpellate. Capsules erect, stipitate, obovoid, truncate,
longitudinally 6-ribbed, 3 - 4 x 5 - 6 mm, glabrous, rugose; seeds reniform, obovoid, ca 1
mm long, brown,

FL & Fr. Oct. - Feb.

Distrib. India: Cultivated in gardens, frequently running wild in Himachal Pradesh,
Punjab and Tamil Nadu (Nilgiri and Pulney hills).

Pakistan to W, Asia, SSW, & C. Europe and N. Africa.

4. Reseda pruinosa Del., Fl. Egypte 15, 1813; Hook. [. & Thomson in Fl. Brit. India
1: 181. 1874,

Herbs, perennial, 40 - 70 cm high; stem and branches pruinose to densely papillose,
Leaves linear to lanceolate, 2 - 8 x 0.8 - 1.5 cm, upper leaves 3 - S-partite with lincar
segments. Flowers small, subsessile, in dense up to 30 cm long terminal racemes; bracts
subulate, 1.5 - 4 mm long, caducous; pedicels ca 2 mm long in fruit. Sepals 5 - 6, elliptic,
ca 1 mm long, caducous, membranous along margins. Posterior petal with 7- 9 (-10)
linear to spathul.i. segments, the median petal slightly larger than laterals and often
3 - 4-Nid; appendage ca 1.5 mm long, more or less the size of petal or shorter, Ovary
contracted below the stigmatic lobes. Capsules erect, oblong, subglobose 1o obovoid,
3- 5 mm long with 3 blunt stigmatic lobes; seeds less than 1 mm long, rugose, shiny black
when mature,

FlL. & Fr. Oct. - June.
Distrib. India: Punjab and Rajasthan.

Pakistan, Afghanistan, Iran and W. Asia to Egypt.
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CULTIVATED SPECIES
Reseda odorata L., Syst. Nal. ed. 10, 2: 1046, 1759,

Annual or perennial herbs, 10 - 25 cm high, with ascending branches near base.

Leaves oblancolate to obovate, usuallly some with 1 - 2 lateral lobes. Sepals oblong-

e, 4-5mm long. Petals 4 - 4.5 mm long, the upper with flat ¢laws; limb inserted

near apex of claw, digitate; segments 9 - 15, spathulate. Capsules subglobose, 9 - 11 x
7 - 10 mm, nodding.

A native of N. Africa, with fragrant while or cream-coloured flowers, often culti-
vated as an ornamental plant, particularly in Rajasthan.




VIOLACEAE
(S. P. Bancrjee and B. B. Pramanik)

Herbs, shrubs or undershrubs, small trees, rarely lianas. Leaves alternate, rarely
opposite, simple, entire or toothed, rarely lobed; stipules minute or leafy. Flowers
bisexual or unisexual, rarely planis polygamous or dioecious, hypogynous or slightly
perigynous, medianly zygomorphic or actinomorphic, solitary or in axillary or terminal
racemes, spikes or panicles, often bracteolate. Sepals 5, free or slightly connate,
persistent, imbricale, often ciliate. Petals 5, free, or rarely shortly connate, generally
sessile, imbricale, unequal, the lowermost often gibbous or spurred and larger than
others and differentially shaped. Stamens 5, mostly bypogynous; filaments free or
connate, alternate with petals, closely connivent around pistil; anthers 2-loculed, basi-
fixed or adnate, introse, one of them often spurred, dehiscence by longitudinal slits;
connective produced apically; 2 abaxial anthers sometimes spurred. Ovary superior,
sessile, subglobose, unilocular with generally 3 - 5 carpels, placentae parietal with 1-2
or numerous ovules on each; ovules bitegmic, crassinucellar, anatropous; style simple,
mostly sigmoid or thickened above; stigma various, usually truncate, lobed, beaked or
simple. Fruit usually a loculicidal 3-valved capsule, or a berry or nutlet. Seeds numer-
ous, smooth or rough, rarely tomentose, often arillate, sometimes winged in woody
lianas; embryo straight; cotyledons thin, wider than radicle; endosperm moderate or
copious, rarely scanty, fleshy.

Cosmopolitan, tropical and temperate regions; ca 22 genera and ca 900 species, 3
genera and 41 species in India.

Literature. BANERIEE, §, P, & B. B. PRAMANIK (1983) Violaceae. In: Fasc, Fl India 12: 1 -
40,11, 1 - 3%, GRIERSON, A. ). C. (1991) Violaccae. In: Fl. Bhotan 2(1): 222 - 228, If. 26 o - x. JACOBS,
M. & D. M. MOORE (1972) Violacese. In: FL Males. [, 7(1): 179- 212, 11. 1 - 20. QAISER, M. & SA00D
OMER (1985) Violaceae. In: Fl. Pakistan 166: 1 - 28, ff. 1 - 8. TENNANT, J. K. (1963) Notes on Tropical
African Violaceae. Kew Bull, 16{3): 409 - 435 . 1 - 2.

KEY TO THE GENERA

la. Shrubs or small trees; lowers actinomorphic; abasial stamens ngt spurred at base 1. Rinores
b. Herbs or sometimes sulfruticose; Mowers sygomorphic; abaxial stamens often spurred at base E
2a.  Leaves subsessile; sepals not produced at base; petals unequal in size; seeds longitudinally nbbed
1. Hybanihas
b. Leaves long-petioled; sepals pouched or produced at base; petals equal or subequal in size; seeds
smoolh 3 Viola

Fam. edd K. Vivekananthan
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1. Hybanthus Jacq.

Herbs or undershrubs, rarely small trees. Leaves alternate or rarely subopposite to
opposite, mostly sessile, herbaccous or sometimes leathery; stipules small, persistent or
mostly caducous. Flowers biscxual, irrcgular, rarely cleistogamous, while to orange or
purple, solitary in leaf-axils, or in more or less reduced axillary cymes or dichasia or in
raceme-like elongated monochasia, rarelyin a terminal leafy panicle; pedicels articulate,
2.bracteolate below articulation. Sepals subequal, more or less triangular, persistent,
rarely the margins with deep incisions. Petals unequal, persistent; posterior ones small
and straight, middle ones longer and falcate; anterior one extended to a lip with a claw,
more or less deeply saccate to shortly spurred. Filaments free or partly coherent; anthers
free or more or less united, 2 or (4) of them gibbous or spurred; connective prolonged
into a distincl membranous appendage. Ovary ovoid, with 3 placentae bearing 3 - 24
ovules; style clavate, incurved; stigma oblique, Capsules elastically 3-valved, subglobose;
valves leathery; seeds few, cllipsoid, mostly with a small caruncula.

America, Africa, Asia and Australia in tropical and subtropical regions; about 150
species, 2 in India.

Literature. BAHADUR, B. et al. (1987) Floral biology of Hybanthus enneaspermus ([.) F. v.
Muell. (Violaceae), Mew Bot. 14; 29 - 45, [ 42. BENNETT, E. M. (1972) A revision of the Austrafian
species of Hybanthus Jacquin (Violsceae), Muwisia 1: 218 - 241, GREY-WILSON, C (1981) Notes on
African Violaceae, Kew Bull. 36(1): 103 - 126, 1. 1 - 7.

KEY TO THE SPECIES

la. Herbs with red flowers; sepals. keeled; capsules ca 5 mm long; seeds conspicuously longitudinally
ribbed L. H. ennaecaspermus
b.  Shrubs with pink flowers; sepals not keeled; capsules ca 10 mm long; seeds obscurely ribbed
2. L travancoricus

1. Hybanthus enneaspermus (L) F. Mucll,, Fragm. Phyt. Austr. 10: 81. 1876. Viola
enneasperma L., Sp. Pl. 2: 937. 1753, V. suffruticosa L., Sp. Pl. 2; 937, 1753, Ionidium
suffruticosum (L.) Roemer & Schultes, Syst. Veg. 5: 394, 1819, Hook. [. & Thomson in
FL. Brit. India 1: 185. 1872, Fig. 64.

Beng.: Nunbora; Hindi: Ratanpuras; Mal.: Orlathamara, Kalthamara; Sans.:
Amburuha, Atichara, Avyata, Charati, Lakshmishreshta-padma, Padmacharini, Padma-
m?ﬁ, Padmavaha, Pushkama, Pushkaranadi, Pushkarini, Ramya, Sarayda, Sthalapadmi-
"‘-Fﬂlﬂwhn, Sugandhamula, Supuskhara; Sant.: Bir-Surajmukhi, Tondi-sol; Tam.:
Onilai-tamarai, Purusharatnam; Tel: Nilakobari.

Herbs, annual or perennial, 10 - 60 cm high; often woody at base; stems simple or
moderately branched, subglabrous to densely pubescent, terete or ridged. Leavessessile
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Fig. 64. Hybanthus enneaspermus (L.) F. Muell. : a. plant; b. flower; c. petals;
d. stamens; e. pistil; I. capsule, dehisced.



to subsessile, very variable, linear to linear-lanceolate, elliptic-lanceolate or oblong-lan-
ceolate, cuneate at base, acute to subobtuse (and often mucronate) at apex, subentire
to crenate-serrate or dentate-serrate along margins, 0.5 - 8.5x 0.1 - 1.4 cm, glabrous to
densely pubescent, hirsute or scabrid; lateral veins 4 - 7 pairs; lower leaves broader than

~ upper ones; stipules linear-lanceolate to subulate, 1 - 4 mm long, usually ciliate along

margins. Flowers axillary, solitary, red; pedicels slender, 0.6 - 2 em long, glabrous or

cent with a pair of subulate bracteoles. Sepals subequal, lanceolate, acute, 2 - 4x
0.75 - 1 mm, glabrous or ciliate. Petals unequal; upper two elliptic, symmetric, acumi-
nate, 3 - 5 mm long; lateral two triangular-oblong, 4 - 6 mm long, rather expanded and
obtuse at apex; lower petal 0.8 - 1.9 cm long, suborbicular to subcordate. Stamens ca 2
mm long; anterior stamen with a small recurved fleshy appendage. Ovary globose,
glabrous; style thickencd towards tip. Capsules 3-lobed, glabrous; seeds ovoid-cllipsoi-
dal.

Fl. & Fr. Throughout the year,

Distrib. India: Commonly seen in plains and coastal areas in grassy places in
cultivated ficlds, roadsides, railway tracks, wastelands and open forest lands. Uttar
Pradesh, Bihar, West Bengal, Assam, Orissa, Madhya Pradesh, Rajasthan, Gujarat,
Maharashtra, Andhra Pradesh, Tamil Nadu and Kerala.

Tronical Asia, Africa, Australia and America.

Notes. Plant is considered to possess diuretic and demulcent properties. Decoction
or powder of the whole plant taken to improve memory and vitality and as a remedy in
consumption, asthina, fever and leprosy. Shampoo made from this plant removes
dandruff.

A polymorphic species, very variable in habit and leaf form. Grey-Wilson (1. c.
103 - 110) has recogniscd several distinct varicties in tropical East Africa.

Chromosome number reported: n = 16 (Gupta & Srivastava in Taxon 20:
609 - 614. 1971); 2n = 32 (Mangenot & Mangenot in Rev. Cytol. Biol. Veg. 25: 411 - 447.
1962; Sanjappa, M. in Taxon 28: 265 - 279, 1979; Sarkar, A. K. et al. in Taxon 29: 347 -
367. 1980).

2. Hybanthus travancoricus (Beddome) Melchior in Engler & Prantl, Planzen-
fam, ed. 2. 21: 360. 1925. Tonidium travancoricum Beddome, Ic. P1. Ind. Or. 1: 55, t. 230,
1868-1874. Fig. 65.

Shrubs, up to 1.75 m high; branches erect, woody, glabrous, terete below, angled
towards apex. Leaves subsessile, linear-lanceolate, distantly serrate, acuminate at apex,
1-9x0.5 - 2.5 em, glabrous; stipules subulate, glandular-puberulous. Peduncles 1 - 2
tm long, bibracteolate towards apex. Flowers pink. Sepals equal, subulate, recurved.
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Fig. 65. Hybanthus travancoricus (Beddome) Melchior : a. flowering twig; b. flower,
split open; d. stamen, lateral view; e. stamens, dorsal and ventral views; £, pistil.
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Petals variable, lower petal with a long claw, saccate and furnished with 2 spurs, others
falcate, upper 2 only ciliate. Stamens 5; anthers nearest to large petal with a round
gibbous spur at base. Sceds 6 - 9, white.

FL & Fr. Aug. - Sept.

Distrib. India: Hills of Tirunelveli and Travancore at 650 to 1000 m. Tamil Nadu
and Kerala.

Notes. Endemic to southern parts of Western Ghats.

Chromosome number reported: 2o = 32 (Gadella, Kilphus et al. in Acta Bot. Neerl
18: 74 - 83.1969).

2. Rinorea Aublet

Shrubs or small trees. Leaves alternate or rarely opposite or spiral, distichous,
cntire or serrate; secondary nerves numerous and parallel; petiole short or absent;
stipules caducous to persistent, often longitudinally striate. Flowers bisexual or rarely
unisexual, sometimes plants dioecious, regular, solitary or usually racemose, cymose or
paniculate, rarely in axillary or terminal cymes; peduncles articulate. Sepals almost
equal, rigid, ciliate. Petals isomorphic or subequal, free, sessile. Stamens inserted on
margin of an annular disc; connective produced into a long or short, olten broad
membranous appendage.  Ovary tricarpellary, unilocular with 3 parictal placentae;
ovules 1 -3 on each placenta, rarcly numerous; style straight, with a terminal more or
less distinctly 3-lobed stigma. Fruits capsular, 3-valved, globose, subtended by floral
parts, Seeds 5 - 6, ellipsoid, glabrous, rarely woolly with leathery testa.

America, Africa, Bangladesh, Myanmar, Sri Lanka, Malaysia, Indonesia to N.
Australia, Malagasy, in tropizal areas; about 200 species, 4 in India.

Literature. JACOBS, M. (1967) Florase Malesianae Praecursores XLV, Notes on Rinores
(Violaceae) from Malesia and adjacent regions. Blumea 15(1): 127 - 138,

Notes. Rinorea Aublet (1775) has long been known under its later synonym.Alsodeia
Thouars (1806),

KEY TO THE SPECIES

1a. leaves 2 -5 cm long, subsessile; stamens cxscried; anthers cohering into & cone L R heteroclita

b. Leaves 5 - 25 cm long, petiolate; stamens inserted; anthers frec z
2a.  Flowers in elongated racemes; anthers with a distinct ventral appendage 3 R. longiracemosa
b. Flowers fascicled or densely sct on short rachis; anthers with a dorsal appendage 3
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3a. Stipules 4 - 16 mm long, distinctly sinale; leaves greenish when dry; fruits glabrous 1. B bengnlensis
b.. Stipules 1.5 - & mm long. scarcely siriate; leaves dark-coloured when dry; fruits sparsely hairy

4. . macrophylls

1. Rinorea bengalensis (Wallich) O, Kize, Rev. Gen. PL 1; 42, 1891. Alsodeia
bengalensis Wallich in Trans. Med. Phys. Soc, Cale. 7: 224, 1835; Hook. . & Thomson
in FL. Brit. India 1: 186. 1872. A. griffithii Hook. [. & Thomson, L. c. 187. A. wallichiana
Hook. f. & Thomson, |. c. 187. A. zeplanica (Arm.) Thwaitcs, Enum, P, Zeyl, 21. 1858;
Hook. f. & Thomson, 1. c. 187, Fig.66 .

And.: Kyadoo; Nep.: Kalipat.

Shrubs or trees, 5 - 20 m tall; branchlets glabrous or puberulous. Leaves elliptic-
lanceolate or ovale, acute at base, obtuse at apex, crenate or serrate along margins, 6 -
18 x 2 - 9 cm, thinly coriaceous, glabrous, except for the bearded nerve axils beneath;
midrib prominent; lateral nerves 10 - 12 pairs; petioles up to 1 cm long; stipules
appressed, linear-lanceolate to subulate, 5 - 8 mm long, ca 1 mm wide. Peduncles up to
1 cm long; bracts basal, minute, ovate, subacute, ca 1 mm long, brown. Flowers ca 4 mm
across, white. Sepals subequal, broadly ovate, ca 2 x 1 mm, Petals subequal, oblong-
ovate, ca 5 x 1 mm, fleshy. Stamens on a thick 5-lobed disc, glabrous; filaments short,
expanded at base, cohering into a tube; anthers oblong, appendage subapical, broad,
hooded. Ovary oblong, sometimes hairy, 3-ovuled; style short, straight, glabrous. Cap-
sules globose, up to 1 cm in diam., 3-valved, longitudinally dehiscing; sceds 3 - 4, globose,
ca 5 mm in diam., glabrous.

Fi. & Fr. Jan. - Nov.

Distrib. India: Common along river-banks and as undergrowth of semievergreen
forests up to 850 m. Abundant in leal-shedding forests of the Andamans, Uttar Pradesh
(cult.), West Bengal (cult.), Sikkim, Assam, Meghalaya, Karnataka, Tamil Madu, Kerala
and Andaman & Nicobar Islands.

Bangladesh, Myanmar Lo Sri Lanka, Malaysia, Australia and Pacific Islands.
Notes. Leaves are said to be used (o adulterate tea. Wood is white and scented.

2. Rinorea heteroclita (Roxb.) Craib, Fl. Siam. Enum. 1: 89. 1925, Vareca hetero-
clita Roxb., Fl. Ind. 2: 446. 1824. Alsodeia roxburghii Hook. f. & Thomson in Fl. Brit.
India 1: 186, 1872,

Shrubs; bark grey-brown, finely striate; branchlets terete, fulvous-puberulous.
Leaves elliptic or lanceolate, cuneate at base, obtuse to apiculate, often blunt, sometimes
with a mucro at apex, more or less crenate, but entire near base, 2 -6 x1.5- 2 cm, glabrous,
perforate al nerve axils beneath; tertiary nerves obsolete; stipules subulate, keeled,



Fig. 66. Rinorea bengalensis (Wallich) O. Ktze : a. fruiting twig; b. lcal venation; c.
inflorescence; d. flower; e. flower with sepals and petals removed; [ stamen;

& pistil.




350 FLORA OF INDIA | VoL 2

acute, 2 - 4 mm long, often ciliate. Flowers 2 - 3 mm across, white, subsessile in dense
axillary clusters. Scpals ca 2 mm long, unequal, obtuse, somewhat fleshy. Petals
lanceolale, 4 - 5 mm long, ca (.75 mm wide, thin, revolute above, glabrous, more or less
ciliate. Filaments glabrous. Ovary glabrous with (3) or 6 ovules; style hairy at middle
portion. Capsules subglobose, tapering towards apex, ca § mm long; valves when open
6 - 7mm long; seeds 1 - few, ellipsoid, ca 3 mm long, brown with distinct raphe and
hilum,

Fl. & Fr. March - Oct.

Distrib. India: In forests on slopes and bamboo-fats in Uttar Pradesh, Bihar, West
Bengal, Assam and Andaman & Nicobar Islands.

Bangladesh, Myanmar, Thailand and Indonesia.

Notes. Materials are scanty in herbaria and mostly from gardens. Kanjilal et al. (F1.
Assam 1: 82, 1934) noted it [rom ‘BEHAR' although not mentioned in Haines's [lora.
They sayit ‘appears to have spread from Bengal into South Sylhet, Wallich’. In Wallich’s
MNumerical list, the place of collection and collector are not mentioned. M. Jacobs
(Blumea 15: 136. 1967) found, on a sheet in Cambridge, ‘“W. Gr.” (W. Griffith), ‘Seram-
pore’, and on a sheet in Paris, ‘B.S.C,, 14 July 1834, the letters B.S.C. probably stands
for Bhorul Singh collector, one of Wallich’s employees. No other collection is available
and hence the occurrence of this specics in dilferent states could not be confirmed.

3. Rinorea longiracemosa (Kurz) Craib, Fl. Siam. Enum. 1: 9. 1925, Alvodeia
longiracemosa Kurz in 1. Asiat. Soc. Bengal 39 (2): 63. 1870. A. racemosa Hook. L &
Thomson in Fl. Brit. India 1: 187. 1872,

Shrubs or small trees, glabrous; branchlets crooked. Leaves oblong-lanceolate to
elliptic-obovate, cuneate at base, acuminate at apex, serrate, 5- 16 x2.5 - 5 cm,, glabrous,
shiny above, thinly coriaceous; lateral nerves 7 - 11 pairs, slender, irregularly arched,;
petioles up to 7 mm long, puberulous; stipules ca 5 mm long, subulate, scarious.
Racemes axillary, 5 - 10 em long, simple, erect or ascending; pedicels up to 5 mm long,
bibracteolate at base. Flowers yellowish-white, 3 - 4 mm in diam. Sepals subequal, ovate,
ca 2 mm long, thin, puberulous. Petals oblong, obtuse, 2 - 4 x 1 - 3 mm, thin, glabrous,
somelimes sparsely ciliate. Filaments subulate, glabrous, connate at base, forming a cup
with disc; anthers ovate, hairy at base. Capsules subglobose, 3-sided with blunt angles,
up to 1.5 cm long, glabrous; seeds 6, obeonical, with a circular depression at the place
of insertion.

Fl. Feb. - April; Fr. April - May.

Distrib. India. Secondary and primary lowland tropical forests. Assam and Anda-
man & Nicobar Islands.
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Myanmar, Thailand, Cambodia and Vietnam to Malesia.

Notes. Its occurrence in Assam is uncertain. Kanjilal et al. (in Fl. Assam 1: 83, 1934)
poted, "not found it anywhere in this Province”. Recently this species has been collected
from Katchal Island in Nicobars (P. Chakraborty 2548 CAL, PBL).

4. Rinorea macrophylla (Decne.) O. Ktze, Rev. Gen. PL 1: 42. 1891; P. Chakrab.
in J. Bombay MNat. Hist. Soc. 76(1): 212, 1979 (1980). Alsodeia macrophylla Decne.,
Nouv. Ann. Mus, Hist. Nat. Paris 3: 468, 1. 19, 1834,

Shrubs ca 2 m tall; young branchlets velvety brown Lo sparsely puberulous. Leaves
obovate or ellipsoid oblong, decurrent at base, acuminate at apex, 8 - 20 x 4 - 9 cm,
glabrous to sparsely hairy, mainly beneath on midrib and veins; lateral nerves 7 - 10
pairs, converging within the margin; petioles up to 2 cm long; stipules subulate, 2 - 6 mm
long. Peduncles up to 1 cm long; bracts minute, triangular. Inflorescence many-
flowered, mostly densely hairy; pedicels 3 - 9 mm long, with a joint near base. Flowers
2 - 4 mm in diam., greenish yellow. Sepals subequal, bluntly triangular to elliptic, 2- 3
mm long, fleshy, dark coloured, hairy outside. Petals 3 - 5 mm long, fleshy, hairy outside.
Stamens 3 - 4 mm long; filaments cohering into a tube; anthers with broad dorsal
appendage. Ovary hairy, each carpel with one ovule; style glabrous. Capsules trigonus-
globose, up to 1.5 cm long, purplish brown; seeds 3, 6 - 7 x § mm, glossy brown with
distinct raphe.

Fl. & Fr. April - Nov,

Distrib. India: Semievergreen and secondary forests. Andaman & Nicobar Is-
lands.

Thailand, Malaysia, Indonesia and Philippines.
3. Viola L.

Herbs, annual or perennial, often suffruticose, rarely shrubby; rhizomes present or
absent; stem mostly present. Leaves alternate, entire to pinnatisect, ovate-triangular or
reniform, cordate, serrate or crenate; petioles sometimes winged; stipules persistent,
free or adnate to petiole, lanceolate-ovate, entire, dentate or fimbriate. Flowers irregu-
lar, 1- 2 on long axillary bibracteolate, non-articulate peduncles, often dimorphic with
normal and cleistogamous flowers. Sepals persistent. Petals erect or spreading, flat,
subequal; lateral ones larger than others; lowermost spurred. Anthers 2-loculed, sub-
sessile, connivent around ovary, cach tipped with a small triangular appendage; connec-
tives of lower 2 often produced into spurs within the spur of corolla. Ovary sessile; style
much-variable, straight or curved, often geniculate at base, filiform to clavate; stigma
variable, truncate or obtuse, lobed or triangular, straight or beaked (Fig. 67). Fruit
3-valved loculicidal capsule; seeds rounded-ovoid, shiny.
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Fig. 67. Style and stigma of Indian Violas : a. V. biflora L.; b. V. cinerea Boiss, var.
stocksii (Boiss.) W. Becker; ¢ V. canescens Wallich; d. V. sylvatica Fries ex
Hartman [.; e. V. tricolor L., 1. V. odorata L.; g. V. macroceros Bunge; h. V. diffusa
Ging.; i. V. betonicifolia J. Smith; j. V. philippica Cav.; k. V. inconspicua Blume;
L. V. hamiltoniana D. Don; m. V. pilosa Blume; n. V. indica W. Becker; o. V.

hookeri Thomson; p. V. glaucescens Oudem.; q. V. kunawarensis Royle; r. V.
fedtschenkoana W. Becker,



r-'

Y

1993 ] VIOLACEAE 153

Cosmopolitan, distributed chiefly in the temperate regions throughout the world;
ca 500 species, 35 species in India, distributed mostly in the northern temperate and
alpine areas; a few are confined to the lower hills.

Literature. CHATTERIEE, A. & A K. SHARMA (1973) Cyviclogical studies on Indian repre-
sentatives of the genus Viola, J. Genet. 61: 52 - 63. HARA, H. (1975) Viola. In: H. Ohashi, Fl. East.

Himalaya (Third Report): 82 - 85,

Notes. Pollen grains spheroidal, furrow generally three, occasionally 4 to 6, long
tapering to pointed ends; furrow membrane smooth, easily ruptured; germ-pore circular
or more or less irregular. Exine nearly or quite smooth. (Wodzhouse, R.P. in Pollen
Grains, New York 442 - 444, 1959),

KEY TO THE SPECIES

1a, Siipules pinnatifid or palmatilid; lateral petals directed towards the top of the flower; style expanded
and globose at top 3L V. tricelor

b. Stipules entire to long fimbriate; lateral petals spreading honzontally, style not globose at top 2
2a. Stigma without beak, with 2 laterally patent lobes i
b, Erigma beaked, triangular marginate, truncate or subtruncate [
3a. Leaves reniform to rotundate 4
b. Leaves ovate-lanceolate 5
4a. Sepals lincar-oblong, obtuse; spur ca 2 mm long 2 V.biMora
b. Sepals subulate-acute; spur 5 - i mm long 3. V. wallichlana
5a. Sepals linear, obtuse, ca 3 mm long 4, V. cameleo
b. Sepals ovate-oblong, acule, ca § mm long 1L, V. hedinjana
ta. Plants without superterranean stems or stolons; stipules more or less adnate to petioles T
b. Planis with superterrancan, decumbent or ascending stems or stolons; stipulés free from petioles 14
7a. Leaves deltoid or deltoid-ovate, rather acute, usually with a truncate or shallowly cordate base and

widely divergent basal lobes 5

b. Leaves ovate-oblong to orbicular, often rounded at apex, deeply cordate at base with a little divergent
or subconverging basai lobes L]
Ba, Flowers up to 6 mm across 16. V. jungiensis
b. Flowers up to 15 mm across 9
9a. Calycine appendages up 1o'S mm long. incised, often 1/2 as long as sepals 14. V. inconspicun
b. Calycine appendages up to 2 mm long. rounded, nearly 1/3 as long as sepals 1. V. betonicifolia
10a. Sepals linear-lanceclate, acute to acuminate 8. V. ledischenkoana
b. Sepals ovate, ovate-lancealate, obtuse 1
la. Capsules ca 3 mm long 18. V. kunawarensis
b. Capsules ca 10 mm long 12
12a. Lateral petals bearded at base 19. V. maeroceros
b. Lateral petals not bearded at base 13
13a. Spur curving downwards 23, V. philippica
b. Spur curving upwards 3. V. parsvaginaia
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Stipules entire or with a few short teeth; top of style with 2 laterally patent lobes
. Stipules with long acute teeth or fimbriate; top of style without laterally patent lobes

Lenves cordate-reniform; petioles not or scarcely winged

. Leaves elliptic-ovate to oblanceolate; petioles conspicuously winged
. Srems with underground lubers
. Stems without underground tubers

Peduncies bibracteolate al middle

. Peduncies bibracteolate at top

Leaves ovate-orbicular, weakly condate at base

. Leaves ovate-oblong, deeply cordate at base

. Peduncles bibracteolate at or below the middie
. Peduncles bibracieolate above the middle

. Sepals acute

. Scpals obiuse

Spur 3- 5 mm long

Spur1-2 mm long

Stipules fimbriate

Stipules more or less lobed at apex with a few lateral narrow teeth
Leaves sitvery white beneath; veins raised below

Leaves not sivery white bencath; veins not raised below

Flowers up to 1 cm in diam.; stipules foliaceous, up to 3.5 cm long
Flowers up to 2 cm in diam.; stipules membranous up to 1.5 cm long
Style not thickened upwards, decurved

Style thickened upwards, erect

Scpals acute

Sepals obtuse

Peduncles bibracteolate at or below the middle

Peduncles bibractealate above the middle

Sepals obtuse

Sepals acule

Leaves canescent, obtuse

Leaves pilose or glabrous, acuie or prolonged acuminate

Leaves deeply cordate at base; spur ca § mm long

Leaves shallowly cordate at base; spur 2 - 3mm long

Spur 3 -5 mm long

. Spur up to 2 mm long

Stigma marginate, not papillose-hairy
Stigma beaked, papillose-hairy
Lateral petals bearded at base

. Lateral petals not bearded al base

Petioles more than twice as long as lamina
Peticles shorter than lamina
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3 V. bulbosa subsp. luberifera

10, V. hamilionians
7. V. diffusa
6. V. cinerea var. stocksil

19
24
20
21

9. V. glavcescens
. V. moupinensis

3L V. sylvatica

28. V. rupesiris
29. V. sikkimensis

12 V. hookeri
17, ¥, jerdanii var. falconeri

o
Y& V. Indica
2L, V. odorals

27. V. reichenbachiana
25, V. placida

13. V. hossei
35 ¥, yunnanensis
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1. Viola betonicilolia J, Smith in Rees, Cyclop. 37(1): Viola neo. 7. 1817. ¥
petonicifolia subsp. nepalensis (Ging.) W. Becker in Engler, Bot, Jahrb, 54 (Beibl. 120):
166. 1917. V. patrinii var. nepalensis Ging. in DC,, Prodr. 1: 293, 1824, Fig. 67 i.

Herbs, perennial, 8 - 20 cm high; roots slender, unbranched; stem absent. Leaves
in rosctte, variable, linear-lanceolate to triangular-hastate or triangular-ovate, cuneate,
truncate or widely shallowly cordate at base, usually decurrent on petiole, shallowly and
distantly crenate, sometimes dentate on basal lobes or rarely serrate, acute or sometimes
roundish obtuse at apex, 1.5 - 10 x0.5 - 3 cm, glabrous; petioles longer than lamina, 2 -
14 cm long, winged above, glabrous; stipules ovate-lanceolate, acuminate, 2 - 15 mm
long, ca 1 mm wide, short-fimbriate, adnate to petiole up to middle point. Peduncles
equalling or exceeding leaves, 5 - 15 cm long, glabrous. Flowers white to purple, with
darker veins; bracteoles opposite, lanceolate, acute, entire. Sepals ovate-lanceolate to
oblong-lanceolate, acute or acuminate, 4 - 8 mm long, 1- 2.5 mm wide, glabrous or ciliate,
green with scarious margins. Petals oblong-ovate, up to 15 mm long; lateral ones usually
bearded at base; spur cylindrical, straight or slightly upeurved, 2 - 6 mm long, Style
almost geniculate at base, clavate above, up to 3 mm long. Capsules ellipsoid to oblong,
up to 1 cm long, glabrous.

KEY TO THE SUBSPECIES

la. Leaves lincar-lanceolate to triangular-ovate; MNowers up to 1.5 om across; sepals ca B mm Jong, oblong;

spur 2 -4 mm long LL subsp, betonicifolin
b, Leaves ovate-oblong to broadly lanceolate; Mowers ca 2 cm across; sepals 4 - 6 mm long, lanceolate;
spur 5 - 6 mm long 1.2. subsp. juansarensis

1. 1. subsp. betonicifolia V. patrnii sensu Hook. [, & Thomson in Fl. Brit. India 1;

183, 1872, pro max. parte, non DC. 1824. V. caespitosa D. Don, Prodr. FL. Nep. 205.
1825,

Leaves 2- 8 x 1 - 3 cm, glabrous to more or less pubescent; petioles 4 - 10 cm long,
usually winged above; stipules ovate-lanceolate, acuminate, 5 - 10 mm long, sparsely
short-fimbriate. Peduncles 5 - 15 cm long, bibracteolate at middle, Flowers lilac. Petals
upto1cm long.

Fl. Jan. - April; Fr. March - June, often extending throughout the year.

Distrib. India: Usually in grasslands, river banks and damp grounds, 1400 - 2800 m.
Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, Bihar, West Bengal, Sikkim,
Arunachal Pradesh, Assam, Nagaland, Manipur, Mizoram, Tripura, Meghalaya, Mad-
hya Pradesh, Rajasthan, Gujarat, Maharashtra, Karnataka, Tamil Nadu and Kerala.

Pakistan, Ncpal, Bhutan, Bangladesh, Myanmar, Sri Lanka and Malaysia to Aus-
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Fig. 68, Viola betonicifolia J. Smith subsp. jaunsarensis (W. Becker) Hara ; a. habit; b.
stipule; ¢. & d. dorsal and ventral views of sepals; e spur; f. & g. dorsal and
ventral views of stamens; h. pistil,
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Nates. Plants bruised and applied to ulcers and foul sores. In China, Indo-China
and Malaya, the flowers of this species are said to purify blood.

Chromosome numbers reported: 2n = 48, 72 (Moore in Fedde, Repert. Spec. Nov,
68: 84. 1963); 2n = 24 (Miyaji in Cytologia 1: 28 - 58. 1929).

1. 2. subsp. jaunsarensis (W. Becker) Hara in J. Jap. Bot. 49(5): 133. 1974. X
prionantha Bunge subsp. jaunsarensis W. Becker in Engler, Bot. Jahrb. 54 (Beibl. 120):
181. 1917. Fig.68 .

Lezves 2.5- 5x 1- 3 em, hirsute; petioles 2 - 8 (-12) cm long; stipules oblong-acumi-
nate, 1 - 1.5 cm long, shortly dentate. Peduncles up to 8(-12) cm long, bibracteolate at
or slightly below middle. Petals ca 1.5 cm long.

Fl. & Fr. April - July.

]

Distrib. India: Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh.
Pakistan and Afghanistan,

Notes. V. patrinii DC. var. suaveolens G. Walt is a synonym of V. betonicifolia J.
Smith subsp. jaunsarensis (W. Becker) Hara, The type sheet of V. parrinii DC. var,
suaveolens G. Watt in Herb, BSIS, Calcutta, with G. Walt's annolations consists of
specimens under three different ficld numbers, i.e. 686, 970 & 2097 collected at different
times from Nag-konda forests, Chamba, and N.W. Himalaya, all mounted on a single
sheet. Of these, G. Walt 2097 with ficld noles have been chosen as the lectotype of var.
sugveolens by S. P. Banerjee & Pramanik in Fasc, Fl. India 12: 17. 1983. The same
specimen, viz. Waltl 2097 was also considered as V. kashmiriana by W, Becker.

2. Viola biflora L., Sp. Pl. 2:936. 1753. Hook. f. & Thomson in Fl. Brit. India 1: 182,
1872, p. p. (excl. syn. V. wallichiana Ging, & V. =eniformis Wallich), Fig. 67 a.

Hindi: Ban 1fa.

Herbs, annual or perennial, glabrous or pubescent, up to 30 em high; stem slender,
erect or decumbent; rhizome horizontal or oblique, more or less stout. Leaves reniform
to broadly ovate, cordate at base, crenate along margins, 1- 6 x0.8 - 4 cm, subcoriaceous,
glabrous to hirsute along margins and nerves above, 5 - 7-nerved; petioles glabrous to
Pubescent, slender, up to 10 cm long; stipules ovate or oblong, acute, up to & mm long,
entire or sparsely denticulate, sometimes leafy. Peduncles slender, 1 - 10 em long,
Exceeding leaves, bibracteolate above the middle; bracteoles opposite or subopposite,
Stlaceous, membranous. Flowers solitary, 0.6 - 1.5 cm across, spreading, yellow with
b’“'{MiSh purple veins. Sepals linear to linear-oblong, acute, up to 7 mm long, ciliate on
Scarious margins, Petals obovate to oblong, obtuse, entire, 7- 15x3 - 5 mm; lateral petals
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slightly larger and beardless, stripped with black and brown coloured nerves; spur
cylindrical, straight, obtuse, ca 1.5 mm long. Ovary glabrous; style geniculate at base,
clavate distally, 1.2 - 1.5 mm long, bilobed at top with no stigmatic beak. Capsules ovoid
to oblong-ellipsoid, 4 - 9 mm long, glabrous.

Fi. April - Aug.; Fr. July - Oct.

Distrib. India: Alpine rocky grasslands and in damp Fir forest margins, 2500 - 3500
m. Jammu & Kashmir, Himachal Pradesh, Punjab, Uttar Pradesh, West Bengal, Sikkim
and Arunachal Pradesh.

Bhutan, Nepal, Pakistan, Afghanistan, Eastern & Northern Asia, Russia, Europe
and N. America.

Notes. Medicinal, roots emetic, Mlowers antiseptic and leaves laxative. Decoction
of the whale plant is used for cough and acute bronchitis (Kapahi in J. Econ. Tax. Bot.
14: 55. 1990),

W. Becker (in Beih. Bot. Centrabl. Abt. 2, 36: 42. 1918) included most of the
Himalayan materials, having reniform and much broader than long leaves, under V.
biflora var. platyphylla and hirsute materials under V. biflora var, hirsuta. The materials
from the type locality and other materials of this variety have been examined and it
became clear that these are intergrading characters and do not justify distinct varictal
status.

Chromosome numbers reported: 2n = 12 (Clausen in Hereditus 8: 1. 1926); 2n =
48 (Taylor & Mulligan, Queen's Printer, Ottawa 148, 1968); 2n = 12 (Miyaji in Cytologia
1: 28-58, 1929); 2n = 12 (Kobayashi in J. Jap. Bot. 47: 171 - 179. 1972); 2n = 12, 20
(Chatterjee & Sharma in J. Genet. 61: 52 - 63. 1973),

Pollen grains 3 (4) zonocolporate, prolate spheroidal (34 x 32 u); endocolpium very
faintly demarcated; exine 1 u thick, psilate, (Nair, P.K.K. in Pollen grains of Western
Himalayan plants, Bombay 13, 1965).

3. Viola bulbosa Maxim. subsp. tuberifera (Franchet) W. Becker in Beih. Bot.
Centralbl. Abt. 2, 34: 418. 1917. V. muberifera Franchet in Bull. Soc. Bot. France 33: 410.
1886; Hara in Fl. E. Himal. 2: 82. 1971.

Herbs, perennial; stems 1 - 6 em long, arising from underground rhizome, stolonife-
rous. Leaves orbicular, reniform or broadly ovate-cordate, obluse, crenate, 1 - 3 cm
broad; petioles scareely winged above, 1 - 4 cm long; stipules oblong-acuminate, narrow,
entire, almost adnate at base, up to 1 cm long, often ciliate along margins, Peduncles
bibracteolate above middle, up to 6 cm long. Flowers white with red or purple veins, ca
7 mm across. Sepals lanceolate, acute, ca 4 mm long. Petals ca 7 mm long, lower one
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Style clavate, narrowed downwards from a shortly winged, minutely beaked
stigma. Capsules subglobose, ca 4 mm in diam.

Fl. & Fr. May - June.

Distrib. India: Temperate Himalayas, damp slopes amongst scrubs, 2000 - 4000 m.
Himachal Pradesh and Sikkim,

Nepal, Bhutan and S.W. China.

Notes. V. bulbosa Maxim, subsp. bulbosa is distinguished from subsp. tuberifera by
its ovate-cordate leaves with leaf-base altenuated to a wing almost as long as the petiole.
The unique feature of both the subspecies is production of small bulbs and suprabulbous
1- 5 cm long stems.

4. Viola cameleo Boiss. in Bull. Herb. Boiss. ser. 2, 1: 1074, 1901; Hnra in Fl. E.
Himal. 1: 212. 1966.

Rhizome slender, scaly; stolons 20 - 40 cm long. Leaves ovate-cordate, crenate-ser-
rate, prolonged acute to acuminate, 1.5-2.5x 1 - 2.3 cm, sparsely strigose above; petioles
up to 7 em long in basal leaves, much smaller in upper cauline leaves; stipules ovate-
acute, foliaceous, ca 3 mm long. Peduncles bibracteolate above the middle, ca 2.5 cm
long. Flowers deep or pale yellow with slight violet tinge or entirely violet, 1.5- 2 em
across. Sepals linear, obtuse, ca3 mm long. Petals obovate-oblong, striate, ca 1 cm long;
spur erect, ca 4 mm long. Stigma bilamellate, almost oblique, with dilated lobes. Fruit
not seen,

Fi. April - May.

Distrib. India: Sikkim (Lachen).

China.

Notes. This species, allied to V. hediniana W. Becker, is first recorded from Eastern
Himalaya by Hara (1. c.), but there is a collection from Lachen, Sikkim dated May 1885
by King's collector s. n. (acc. no. 31233) in CAL.

3. Viola canescens Wallich in Roxb., Fl. Ind. 2: 450, 1824, V. serpens Wallich var.
canescens (Wallich) Hook. f. & Thomson in F1. Brit, India 1: 184, 1872. Fig. 67 c.

Herbs, prostrate, pubescent or subglabrous; stem absent or producing runners
instead of leafy stolons; roots long, cylindrical. Leaves ovate-cordate to subreniform,
obtuse o acute, serrate-crenate, 1.5 - 4x 1.5 - 5 cm, S-nerved beneath; petioles 2 - 10 em
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long, pubescent; stipules free, lanceolate, deeply fimbriate, up to 1 cm long, reddish at
base. Peduncles up to 10 cm long. Flowers ca 1.5 cm across, pale violet. Sepals
oblong-acute, ca 6 mm long, trinerved; lateral sepal large, up to 10 x 2 mm, dentate near
base. Petals obovate-oblong, up to 1.6 cm long, upper two cuneate, lateral two narrower,
bearded at base, marked with dark coloured streaks, lowermost shortest with dark
coloured stripes. Spur ca 4 mm long, compressed, obtuse, mostly straight or reflexed.
Owary villous; style clavate; stigma truncate, oblique. Capsules globose, ca 4 mm in
diam., pubescent, many-seeded.

FL & Fr. March - June, extending up to Sept. - Oct.

Distrib. India; Temperate Himalayas, 1500 - 2000 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh, West Bengal, Sikkim, Arunachal Pradesh, Meghalaya and
Tamil Nadu.

Pakistan, Nepal, Bhutan, Myanmar and East Asia.

Notes. This species is distinguishable from V. pilosa Blume by its glaucous pube-
scence, broadly ovate-cordate to subreniform obtuse leaves and deeply fimbriate sti-

pules.

6. Viola cinerea Boiss. var. stocksii (Boiss.) W. Becker in Beih. Bol. Centralbl. Abt.
2, 36: 37. 1918. V. stocksii Boiss. Fl. Orient. 1: 453. 1867. V. cinerea sensu Hook. [ &
Thomson in FL Brit. India 1: 185. 1872, non Boiss. (1867). Fig. 67 b.

Guj. & Punj.: Banafsha, Zinko-banaphsha.

Herbs, suffruticose; stem 3 - 15 cm, much-branched. Leaves ovate, oblong-ovate to
elliptic-lanceolate, or almost spathulate, 1 - 3.5 x 0.5 - 11 cm, acute, apiculate; lamina
decurrent into petiole, crenulate to subdentate, glabrous; stipules subulate, 2 - 6 (-10)
mm long, mostly denticulate to more or less fimbriate. Peduncles up to 4.5 cm long,
bibracteolate at top. Flowers pale violet or white, ca 5 mm across. Sepals lanceolate,
ca 4 mm long, aristate, glabrous. Petals ca 6 mm long, lower petal spurred; spur very
short, rounded. Style clavate, compressed; stigma lateral, consisting of 2 oblong parallel
discs. Capsules cylindric, 4 - 6 mm long, acute; seeds ovoid, ca 1| mm in diam., white,
shiny,

Fl. & Fr. April - Oct.
Distrib. India: Punjab, Rajasthan and Gujarat.

Pakistan, Afghanistan and Iran.
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Notes. The rool is a powerfully emetic; lowers are emollient and demulcent; the
whole plant is considered useful as febrifuge.

V. cinerea var. cinerea differs from var, stocksii in its cinerescent habit, smaller more

or less shortly dentate stipules; shortly cartilaginous acuminate leaves and tomentulose

Since forma stocksii and kathiawarensis show overlapping characters, they are
considered as synonyms.

7. Viela diffusa Ging. in DC., Prodr. 1: 298. 1824; Hook. [. & Thomson in F1. Brit.
India 1: 183. 1872. Fig. 67 h.

Annual or perennial, stolons up to 15 cm long, producing dense rosettes of leaves
and flowers and procumbent rooting stems; rhizome vertical, fibrillose. Leaves subor-
bicular, elliptic-ovate to oblanceolate, obtuse to acute at apex, crenate-serrale to serrate,
1.5-5x 0.8 - 2 cm, decurrent, hirsute; petioles 1.5 - 7 cm long; stipules free, lanceolate,
acule, dentate to fimbriate, 6 - 10 mm long, ca 1.5 mm wide, Peduncles 1.5 - 6.5 cm long,
bibracteolate at the middle. Flowers ca 8 mm across, pale purple to nearly white. Sepals
ovale to lanceolate, 5 - 6 x 1 - 1.5 mm, sparsely hairy. Petals ovate-oblong, ca 1 cm long,
lateral ones not bearded; spur 1 - 2 mm long, obtuse. Style clavate, slightly geniculate
at base; stigma with two lateral lobes, with a small beak in* _tween. Capsules ellipsoid,
4 - 6 mm long, glabrous,

FL & Fr. Feb. - Aug,

Distrib. India: Montane warm forests and grasslands, 1300 - 2500 m. West Bengal,
Sikkim, Arunachal Pradesh, Assam, Nagaland and Meghalaya.

Nepal, Bhutan, Myanmar, China, Indo-china, Japan, Taiwan, Philippines and New
Guinea.

Notes. Flowers medicinal, applied in chest discases.
Chromosome number reported: 2n = 26 (Miyaji in Cytologia 1: 28. 1929),

8. Viola fedischenkoana W. Becker in O. Fedtsch., Fl. Az Ross, 8: 31. 1915: 5. P.
Banerjee & Pramanik in Fasc. FL India 12: 21 - 22. 1983 Fig.67r.

Herbs, perennial, 6 - 16 cm high; branches few, decumbent; stolons absent. Leaves
in basal rosctte or on upper part of stem with the middle part of stem leafless,
ovate-subreniform, cordate or subcordate at base, obtuse at apex, crenate-serrate, 1.5 -
25 x 0.5 - 2 cm, glandular punctate, pubescent, 4 - 5-veined; petioles 2 - 4 cm long,
glabrous; stipules opposite, free, ovate-lanceolate, glandulose ciliate. Peduncles 2 - 6
(-8) cm long, bibracteolate at a little above the mid-le or near the tip. Flowers projecting
much above leaves, pale violet, up to 2 cm in diam. Sepals lincar-lanceolate, up to 8 mm
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long, entire, with elongated appendage. Petals oblanceolate or obovate-oblong, up to
1.5 cm long; lateral petals bearded at base; spur slender, slightly curved upwards, up to
6 mm long. Style swollen upwards, hooked above; stigma almost papillose, hairy. Fruit
not scen.

KEY TO THE VARIETIES

la. Stipules distinctly fimbriate, peduncies bibracteolate st a little above the middle; spur elongated, up to

& mm long; style papillose hairy abave B.L var. fedischenkoans
b.  Stipules slightly fimbriate; peduncles bibracteolate near the tip; spur short, up to 3 mm long; style non-
papiliose hairy 8.1 var. muzafTarabadensis

8. 1. var. fedtschenkoana

Fl. May - July.

Distrib. India: Jammu & Kashmir and Himachal Pradesh.
Pakistan and Central Asia.

8.2. var. muzaffarabadensis W. Becker in Beih. Bot. Centralbl. Abt. 2, 40: 59.192%;
S. P. Banerjee & Pramanik in Fasc. Fl. India 12: 22, 1983.

Leaves ovate-orbicular, 1 -2 x 1 - 1.5 cm; stipules ca 8 mm long. Peduncles upto 7
cm long. Flowers ca 1.5 cm across. Style swollen upwards, hooked above; stigma
subtruncate, obscurely, beaked. Fruit not seen.

Fl. March - Aug.

Distrib. India: Jammu & Kashmir,

Endemic.

Notes. Tt is known only fron the type locality Muzaffarabad in Jammu & Kashmir.

9. Viola glaucescens Oudem. in Miq. Ann. Mus. Bol. Lugd.-Bat. 3: 74. 1867. V.
distans var. fimbriata Hook. f. & Thomson in Fl. Brit. India 1: 184, 1872. Fig. 67 p.

Rootstock articulated; stolons up to 20 cm long. Leaves orbicular-cordate, acute to
subacuminate, 2 - 4.5 x 1.3 - 3.5 cm, basal sinus moderately wide, margin broadly and
evenly crenate, glabrous or sparsely hispid above; petioles up to 10 cm long; stipules
ovate-oblong, lacerate or fimbriate, up to 1.5 cm long. Peduncles up to 8 cm long.
Flowers 1 - 1.5 cm across, white or rose purple. Sepals lanccolate, acute, ca 5 mm long.
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Petals orbicular-obovate, ca | cm long; lateral ones barbate; spur saccate, ca 3 mm long,
Capsules oblong, apiculate, ca 8 mm long. Seeds globose, light brown.

FL & Fr. Throughout the year.

Distrib. India: West Bengal, Arunachal Pradesh, Sikkim, Assam, Nagaland, Mani-
pur and Mizoram.

Nepal, Bhutan and Malaysia.

Motes. This species is distinguishable from V. pilosa Blume by its orbicular-cordate,
acute, more or less glabrous leaves, marginate and shortly beaked stigma and clongate
oblong capsules. The purple-flowered materials have been described as a variety (var.
rubella) by W. Becker, subsequently reduced to a forma by Hara. In all other essential
characters they are similar. Authentic sheets of V. distans var. fimbriata in CAL verified
at Kew, also lead to the same conclusion,

10. Viola hamiltoniana D. Don, Prodr. Fl. Nep. 206, Feb, 1825, V. arcuata Blume,
Bijdr. 58, June-Dec. 1825, V. distans Wallich in Trans. Med. Phys. Soc. Cale, 7: 227.
1835; Hook. [. & Thomson in Fl. Brit. India 1: 183. 1872. V. distans Wallich var. acaulis
Hook. . & Thomson, 1. c. 184, Fig. 671

Herbs, perennial; stems or stolons trailing up to 30 cm long, slender, procumbent
or ascending, rooting at lower nodes. Leaves ovate to reniform-cordate, usually as broad
as long, with broad basal sinus, obtuse or rather acute at apex, crenate-serrate, 1.5- 5x
1- 4.5 (-6) cm, glabrous to hirsute; petioles curved upwards, 1 - 8 cm long, glabrous;
stipules lanccolate, acute, subentire to fimbriate, 5 - 15 x 1 - 4 mm, glabrous, while to
purple. Peduncles 1- 8 (-12) cm, bibracteolate above middle. Flowers 1 - 1.5 cm across,
white to light violet. Sepals ovate-lanceolate, acute, entire, 2.5 - 5x 1 - 2 mm; appendage
rounded, ca 1 mm long. Petals ovate-oblong, 2 - 4 times as long as broad, ca 1 cm long;
lateral ones slightly bearded; spur saccate, ca 4 mm long. Style more or less geniculate
at base, subclavate distally, 1 - 2 mm long; stigma of 2 small laterally patent lobes,
Capsules oblong, 0.6 - 1 cm long, glabrous.

Fl. & Fr. Feb. - June, often throughout the year.

Distrib. India: Edges of forests in grasslands and roadsides, 1000 - 2500 m. Hima-
chal Pradesh, West Bengal, Sikkim, Arunachal Pradesh, Nagaland, Manipur, Megha-
laya, Karnataka and Tamil Nadu.

Nepal, Bhutan, Bangladesh, Myanmar, China, Malaysia and Philippines.

Notes. Chromosome number reported: 2n = 24 (Borgmann in Zeitschr, Bot. 17:
1-27. 1964),
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11. Viela hediniana W. Becker in Beih. Bot. Centralbl. Abt. 2, 34: 262. 1916; Sparre
& C. Fischer in Bull. Misc. Inf. Kew 1929: 252, 1929,

Herbs, pubescent to glabrous; rhizome slender, horizontal; stolons up to 20 cm long,
ascending. Leaves ovate-lanceolate, cordate at base¢, remotely crenate, subacuminate
at apex, 3 - 7x 1.8 - 2.5 cm, smaller above, sparsely pubescent above to glabrous; petioles
up to 1 ¢cm long in basal leaves, shorter Lo sessile in upper cauline leaves; stipules
ovate-lanceolate, ca 5 mm long. Peduncles ca 7 cm long, bibracteolate at or above the
middle. Flowers ca 1 cm across, yellow. Sepals ovate-oblong, acute, ca 5 mm long,
3-nervate, shortly appendiculate. Petals oblong-ovate, ca 1 cm long, lateral petals
ebarbate; spur ca 5 mm long. Stigma bilobed. Fruiis not seen.

Fl. May.
Distrib. India: Arunachal Pradesh.
China.

Notes. This species, originally described from China has been reported from
Arunachal Pradesh based on a collection from Mishmi, Delei Valley by Kingdon Ward
(Sparre & C. Fischer, | ¢).

12. Viola hookeri Thomson in Fl. Brit. India 1: 183, 1872, pro max. parte, emend.
W. Becker in Beih. Bot. Centralbl, Abt. 2, 34: 259, 1916. Fig. 67 a.

Herbs, perennial, glabrous or younger parts pilose; root-stock warted; stems and
stolons short. Leaves broadly ovate-orbicular, rounded at apex, rarely subacute, broadly
crenate, 1.5 - 4 x 1.5 - 3.5 cm, basal sinus deep; lobes touching or overlapping, glabrous;
petioles up to 10 cm long, not winged; stipules lanceolate, acuminate, up to 1.2 cm long,
toothed or lacerate, glandular at tip. Peduncles up to 7 cm long. Flowers ca 1 cm across,
white with purple veins. Sepals lanceolate, obtuse, ca 5 mm long. Petals oblong-ovate,
ca 1 cm long, minutely puberulous. Style subclavate, narrowed downwards from the
obscurely beaked stigma. Capsules ca 5§ mm long; valves apiculate, glandular,

Fi. April - June; Fr. July - Aug.

Distrib. India: Moist places in shaded places of forests, 2000 - 3000 m. West Bengal,
Sikkim and Arunachal Pradesh.

Nepal, Bhutan and China.

Notes. Chromosome number reported: n = 9 (Sharma & Sarkar in Rescarch
Bulletin 2: 39. 1967-68); n = 9, 36 (Chalterjee & Sharma in J. Genelt. 61: 52 - 63. 1973).
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Thomson described V. hookeri based on twio collections: (i) from Bhutan by Griffith
and (ii) from Sikkim by J.D. Hooker, as mentioned in the protologue, although he was
not unaware of there being two species mixed up and if so they occur in both Sikkim and
Bhutan collections, The one with ovate-rotundate, deeply cordate or with overlapping
basal auricles, rounded, crenate, glabrous, obtuse, silvery-grey beneath and minutely
gland-dotted leaves and acute sepals has been described as V. sikkimensis by W. Becker

(1916).

13. Viola hossei W. Becker in Beih. Bol. Centralbl, Abt. 2, 34: 257, 1916; S. P.
Banerjec & Pramanik in Fasc. FL India 12: 25. 1983.

Stoloniferous herbs, stolons up to 18 cm long. Leaves ovate or ovale-oblong,
crenate-serrale, acute at apex, 2 - 4 (-5) x 1.5 - 3 cm, sparsely white hispid to glabrous;
petioles more than twice as long as lamina; stipules lanceolate, up to 1 cm long, reddish
brown. Peduncles 2.5 - 3.5 cm long. Flowers violel, wide open. Sepals lingar, acule, ca
5 mm long, glabrous. Petals obovate-oblong, ca 1 cm long. Style clavate, slightly curved.

Capsules subglobose, up to 8 mm long, papillose.
FL & Fr. March - Oct.
Distrib. India: Meghalaya.
Myanmar, 5.W. China, Thailand and Malaysia.

14. Viola inconspicua Blume, Cat. Gew. Buitenz. 57. 1823, V. apetala auct. non
Schimdt 1791; Hook. {. & Thomson in FL. BriL. India 1: 185. 1872, in obs. Fig. 67 k.

Herbs, perennial, acaulescent; rootstock densely articulated. Leaves in roselte,
triangular-ovate 1o hastate, cordate at base with prominent rounded basal lobes, acute
or roundish at apex, crenulate or serrate along margins, 1.5 - 6 x 1 - 4.5 em, glabrous;
petioles 1 - 10 (-13) cm long; stipules ovate-lanceolate, acute or acuminate at apex, 3 -
10x1-2mm, sparsely dentate. Peduncles 1-10(-15) cmlong, 1- flowered, bibracteolate
above the middle. Flowers 9 - 11 mm across, gencrally apetalous and cleistogamous,
I‘In‘.ljr perfect, pale purple with dark throat. Sepals ovate to ovate-lanceolate, with
incised appendages, ca 5 mm long, glabrous. Petals when present up to 1.2 cm long,
oblong to obovate-oblong; lateral ones bearded at base; spur ca 3 mm long, cylindrical,
obtuse. Style geniculate at base, clavate. Capsules up to 1 cm long, ellipsoid to oblong,

Fi. Jan. - June.

Distrib. India: Subtropical to temperate Himalayas, 500 - 2500 m. Himachal
Pradesh, West Bengal, Sikkim, Arunachal Pradesh, Assam, Nagaland and Meghalaya.
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Myanmar, Malaysia, Indonesia, Philippines, $.W. China.
Notes. This species is often confused with V. betonicifolia. However, it can be

distinguished by its triangular hastate leaves with subcordate and attenuate base and
generally apetalous flowers. .

15. Viola indica W. Becker in Beih, Bot, Centralbl. Abt, 2, 20: 126, 1906; 8. P.
Banerjee & Pramanik in Fasc. Fl. India 12: 25 - 26, 1983. Fig. 67 n.

Root stock densely articulated, up to 12 cm long, stoloniferous; stolons up to 20 em
long, leafy and Mlowering. Leaves ovate or ovate-oblong, crenate-serrate, subacuminate,
2-6x 1.5 - 4 cm; petioles up to 10 cm long, retrose-hispid; stipules ovate-lanceolate,
acute, up lo 1.5 cm long, membranaceous, ciliate. Peduncles3 - 10 cm long, bibracteolate
at about the middle. Flowers lilac, sweet scented. Sepals lanceolate, acute, ca 6 mm
long; glabrous, appendage shortly triangular. Petals obovate-oblong, ca 1.5 cm long;
lateral petal smooth, more or less bearded; spur stout, up to 8 mm long, curved upwards.
Stigma shortly beaked. Fruit not secn.

EEY TO THE FORMA

la. Lateral petals bearded at base 151 forma barbala
b. Lateral petals not bearded at base 15.2 forma indica

15. 1. forma barbata (W. Becker) S.P. Banerjee & Pramanik in Fasc. FL. India 12:
26.1983. V. indica var. barbata W, Becker in Beih, Bot. Centralbl. Abt. 2, 40: 135, 1923,

FL. April.
Distrib. India: Himachal Pradesh.
Endemic.

15. 2. forma indica

FI. March - July.

Distrib. India: Jammu & Kashmir, Himachal Pradesh, Punjab, Uttar Pradesh and
Meghalaya.

Pakistan and Afghanistan.
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16. Viola jangiensis W. Becker in Bull. Misc. Inf. Kew 1929: 201. 1929,

Herbs, acaulescent; rhizome ascending, 2 - 3 mm thick, shortly articulated. Leaves
deltoid or deltoid-ovate, obtuse, entire or remotely crenate to partly repand-crenate,
1-2x1-2cm, more or less pubescent, especially on lower surface; young leaves
parrower; petioles up to 8 cm long; stipules about 1 cm long. Peduncles 5 - 7 cm long,
bibracteolate at middle. Flowers ca 5 mm across, pale violet. Sepals ovate-lanceolate,
ca 2 mm long; lateral sepals ca 3 mm long, narrower, shorily appendiculate. Lateral
petals minutely hairy at base; spur acute, ca 1 mm long. Ovary conical; style geniculate
at base, more or less clavate, not curved at apex, passing directly upwards to an
uncovered orifice. Fruit not seen.

Fi. July.
Distrib. India: Himachal Pradesh.
Endemic.

17. Viola jordanii Hanry var. falconeri (Hook. f. & Thomson) W. Becker in Beih.
Bot. Centralbl. Abt. 2, 34: 380, 1917. V. falconeri Hook. f. & Thomson in FL. Brit. India
1: 185. 1872,

Herbs, glabrous; stems or branches 15 - 30 em high, erect, with long internodes.
Leaves ovate or ovate-oblong, very broadly crenate, obtuse, 2 - 4.5 x 3 - 6.5 em,
gland-dotted, glabrate to sparsely strigose; petioles up to 5 cm long; stipu'es foliaceous,
up to 3.5 cm long, smaller below, gland-dotted. Peduncles 5 - 7 cm long, bibracteolate
above middle. Flowers blue, up to 1 cm across, blue, with white markings in throat.
Sepals up to 8 mm long, subulate-lanceolate, with elongate appendage. Petals orbicu-
lar-obovate; spur saccate. Style inflated above; stigma decurved, oblique. Capsules ca
1 cm long, glabrous, apiculate.

Fl. & Fr. May - Oct.
Distrib. India: Jammu & Kashmir,
Endemic.

18. Viola kunawarensis Royle, Illus. Bot. Himal. 74, 1. 18, f. 3. 1839; Hook. f. &
Thomson in Fl. Brit. India 1: 185, 1872. Fig. 67 q.

Herbs, perennial, up to 7 cm high, acaulescent, glabrous; rootstock slender, bran-
ched; stolons absent. Leaves tufted, ovate-oblong to orbicular, subentire, cuneate,
attenuate at base, 1- 2 x 0.5 - 1 cm, glabrous; petioles 2 - 6 cm long; stipules 2 - 3 mm
long, adnate 1o a point above the middle, lanceolate, acuminate, shortly glandulose
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fimbriate, membranaceous. Peduncles up to 8 cm long, bibracteolate at middle.
Flowers spreading, ca 1 cm in diam., purple. Sepals ca 3 mm long. Petals up to 1 cm
long, obovate-oblong; spur short, obtuse, ca 2 mm long. Style clavate, shortly incurved:
stigma subhorizontal, hardly beaked. Capsule elliptic, acute, ca 3 mm long, glabrous.

Fi. & Fr. May - Sept.

Distrib. India: Alpine slopes, 4500 - 5200 m, Jammu & Kashmir, Himachal Pradesh,
Uttar Pradesh and Sikkim.

Afghanistan, Pakistan, Nepal and China (Tibet).

Notes. W. Becker (in Beih. Bot, Centralbl. Abt. 2, 34: 397. 1917) described V.
kunawarensis var, angustifolia from Khambajong in Tibet based on oblong-lanceolate
leaves with long attenuate base. This is not a distinctive feature found in materials from
the area under study and hence it is considered as a synonym.

19. Viola macroceros Bunge in Ledeb,, FL AlL. 1: 256 1829, V. patrinii sensu Hook,
f. & Thomson in Fl. Brit. India 1: 183. 1872, p. p Fig. 67 g.

Herbs, perennial, 5 - 14 cm high; stem absent; rhizome short, indistinctly articulated
at apex. Leaves in rosette, ovate-oblong to orbicular, obtuse, 2.5 - 5 x 2 - 4 em, basal
parts entire, crenate above, glabrous to pubescent; petioles 5 - 16 cm long, almost winged
above; stipules ca 1 cm long, adnate Lo a point above the middle, imbriate. Peduncles
ca 12 cm long, bibracteolate above the middle. Flowers ca 1 cm across, purple to white.
Sepals rotundate, ca 4 mm long, with short appendage. Petals obovate-oblong, ca 1em
long; lateral petals bearded at base; spur 4 - 6 mm long. Ovary glabrous, style clavate;
stigma marginate and shortly beaked; seeds purple.

Fi & Fr. April - Sept,
Distrib. India: Uttar Pradesh.
Pakistan, China, Afghanistan, Russia and Europe.

20. Viola moupinensis Franchet in Bull. Soc. Bot. France 33: 412. 1886; Sparre &
C. Fischer in Bull. Misc. Inf. Kew 1929; 252, 1929.

Rhizomes thick, articulated, giving rise to a few ascending floriferous stolons.
Leaves radical and cauling, ovate-orbicular, broader than long, crenate-serrate, acute,
2-3.5x2 -4 cm; petioles up to 10 em long; stipules ovate-acuminate, up Lo 1 cm long,
subentire to shortly glandulose-fimbriate. Peduncles equalling leaves in flowering
stage, bibracteolate below middle. Flowers ca 1 cm across, white or pale violet, striate.
Sepals ovate-oblong, obtuse, up to 5 mm long. Petals obovate to oblong-obovate, up to
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1 em long; lateral ones hairy at base; lower petal conspicuously striate; spur saccate, 2 -
3 mm long. Style subclavate, stigma marginate, shortly beaked. Capsules ovate-oblong,

calSom.
FL April - June; Fr. June - Aug.
Distrib. India: Arunachal Pradesh.

Myanmar and China.

Notes. Report from Arunachal Pradesh is based on a collection from Mishmi, Delei
Valley by Kingdon Ward (Sparre & C. Fischer, L c.).

21. Viola odorata L., Sp. Pl. 934, 1753; Hook. . & Thomson in F1. Brit. India 1: 184,
1872, p. p. Fig. 671.

Beng., Guj. & Hindi: Banafsha; Eng: Sweet Violet; Kan: Violethoo; Tam.:
Vialettu; Tel.: Vayilettu.

Herbs, annual or perennial, prostrate; root-stock stout, articulated; stems short;
stolons 15 - 20 cm long, slender. Leaves orbicular-reniflorm to broadly ovate, cordate
at base, rounded to obtuse at apex, crenate-serrate along margins, 1.5-3.5x2-4 cm,
glabrous to strigose; petioles 2 - 8 cm long; stipules ovate-lanceolate to subulate-lanceo-
late, 8 - 12 x 3 - 5 mm, glabrous, glandular-toothed. Peduncles slender, 4 - 12 cm long,
bibracteolate at middle. Flowers 1 - 1.5 cm across, violet or white, tinged with purple.
Sepals ovate, obtuse, entire, up to 7 mm long, ca 2 mm wide, Petals obovate, orbicular;
lateral ones bearded or not; spur cylindric-obtuse, ca 5 mm long. Stamens 5, lower two
spurred. Owary strigose; style ca 2 mm long. Capsules globose, ca S mm in diam.,
hirsute,

Fi. March - May; Fr. June - Aug.

Distrib. India: Jammu & Kashmir, often cultivated elsewhere, particularly in West
Bengal, Gujarat, Andhra Pradesh, Karnataka and Tamil Nadu.

N.W. Asia, Europe and N. Africa.
Notes. Plants medicinal, roots emetic, flowers used in lung troubles.
Chromosome number reported: 2n = 20 (Clausen in Hereditus 8: 1. 1926; Gadella

& Kliphus in Acta Bot. Neerl. 12: 195 - 230, 1963; Chatterjec & Sharma in J, Genet. 61
(1): 52 - 63.1973).
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Pollen grains 29.6 - 31.2 u in diam. (Wodchouse, R.P. in Pollen Grains, New York
442 - 444, 1959); prolate (39 x 28 u) (Nair, P. K. K. in Pollen grains of Western Himalayan
Plants, Bombay 13, 1965),

22. Yiola paravaginata HarainJ. Jap. Bot, 43: 47, 1968 & FLL E, Himal. 2; 82, 1971,

Herbs, perennial; rootstock 3 - 7 (-12) cm long, 4 - 7 mm thick, articulated; stems
or stolons absent. Leaves rotundate to ovate-cordale, deeply cordate at base, 2- 5.5
(-9) x 2 -4 (-7) cm, pilosc above, only on nerves beneath; petioles 3 - 12 (-16) cm long;
stipules oblong-ovate, long-attenuate, 6- 10 mm long, glandulose ciliate, brown. Pedun-
cles 5 - 8 (-13) em long, bibracteolate below the middle. Flowers ¢a 1 ¢m across, while
to purplish or mauve with purple with purple streaks. Sepals lanceolate, 3 - 4 mm long.
Petals oblong-obovate, up to 1 cm long; spur curving upwards, ca 2 mm long. Stigma
beaked. Capsules oblong-ovaie, apiculate, glabrous, purple-spoited; sceds yellowish
brown,

Fi. April - Jung; Fr. June - Oct,

Distrib. India: Temperate E. Himalayas, often amongst bamboos, 2000 - 3500 m.
West Bengal and Sikkim.

Nepal and Bhutan.

Naotes. This species is allied to V. moupinensis Franchet from which it is distinct by
the ebarbate lateral petals and absence of stolons.

23. Viola philippica Cav., Icon. Descr. 6: 19. 1801; W. Becker in Engler, Bot. Jahrb.
54 (Beibl.120): 174. 1917, Fig. 67 j.

Herbs, perennial, acaulescent; rootstock articulated, bearing rosette of leaves and
Mowers at apex. Leaves ovale-clliplic, ovate-oblong Lo triangular-hastate or orbicular,
subtruncate to shallowly cordate at base and usually long-decurrent on petiole, obtuse
or rounded at apex, crenate-serrate, 1 - 4x 0.5 - 3 em, glabrous or puberulent beneath;
petioles 1 - 6 cm long; stipules ovate-lanceolate, acute, up to 1 cm long, shortly dentate,
adnate to petiole up to or slightly above the middle. Peduncles § - 8 cm long, much
exceeding leaves, bibracteolate at middle. Flowers 1 - 1.5 cm across, pale to dark violet.
Sepals ovate to ovate-lanceolate, acute, 3- Smm long. Petals obovate, up to 1.5 cm long;
spur tapering and curved downwards, 3 - 5 mm long. Style geniculate at base, clavate
distally; stigma of 3 partially fused lobes with anterior beak. Capsules ellipsoid-oblong,
5 - 10 mm long, glabrous.

FlL & Fr. Oct. - July, often extending throughout the year.
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Distrib. India: Grasslands, 300 - 1800 m. Uttar Pradesh and Manipur.
Myanmar, Malaysia, Philippines, Indonesia, China and Eastern Asia.

Notes. An examination of type materials of V. philippica subsp. munda and subsp.
munda var. garhwalensis reveals that they can be considered synonymous with subsp.

p.wippt'cn :

Chromosome number reported: 2n = 12 (Kishore in Ind. J. Genet. & Pl. Breed. 11:
217, 1951).

24. Viola pilosa Blume, Cat. Gew. Buitenz, 57, 1823. V. serpens Wallich ex Ging.
in DC., Prodr. 1: 296. 1824; Hook f. & Thomson in Fl, Brit. India 1: 184, 1872, V. serpens
var. glabra Hook. f. & Thomson, 1. c. 184. Fig. 67 m.

Hindi & Punj.: Banafsha; Garh.: Thungo.

Herbs, prostrate to subprostrate; stems or stolons usually long, leafy. Leaves ovate
to deltoid, shallowly cordate at base, 1.5 - 8x 1 - 6 cm, serrate; petioles 2 - 10 cm long,
pubescent; stipules ovate-acuminate, subentire to dentate, 6 - 15 mm long. Peduncles3
- Bem long, pilose; bracts 2, placed above middle, lanceolate to linear-lanceolate, entire,
ca 6 mm long. Flowers white or pale violet. Sepals linear-lanceolate, acute, entire or
denticulate, 4 - 8x 1 - 2 mm; appendage ¢a 3 mm long, pointed. Petals obovate-oblong,
2 - 4 times as long as broad, 1 - 2 em long; basal one obovate, slightly bearded; lateral
ones oblanceolate, bearded at base; spur ca 5 mm long, obtusely cylindrical.  Style
subclavate, subtruncate and shortly beaked at apex, 1.5 - 3 mm long. Capsules ellipsoid,
¢a 5 mm in diam., glabrous.

Fl. March - May;, Fr. May - July. Often throughout the year.

Distrib. India: Moist places around [orests and margins of culivation, in grasslands
and alpine meadows, 1500 - 3500 m. Jammu & Kashmir, Himachal Pradesh, Uttar
Pradesh, West Bengal, Sikkim, Arunachal Pradesh, Nagaland, Manipur, Mizoram,
Meghalaya, Karnataka, Tamil Nadu and Kerala.

Pakistan, Nepal, Bhutan, Myanmar, China, Thailand and Indonesia (Sumatra and
Java).

_ Notes. Medicinally uscful as febrifuge, flowers used in lung troubles; petals made
inlo a syrup and used as a remedy for infantile disorders; roots emetic,

A variable species. Taller forms grow in shaded humid places and shorter forms
Brow in rock-crevices, V. serpens subsp. serpens var, deltoidea W. Becker and V. serpens
subsp. garhwalensis W, Becker are considered synonymous with V. pifosa, being a
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smaller form of the same species. This is clear from a study of the specimens from
Garhwal and other places.

Chromosome number reported: 2n = 18, 48 [Chatlr.r]ee & Sharma in J. Genet. 61
(1): 52 - 63. 1973).

25. Viola placida W. Becker in Beih. Bot. Centralbl. Abt. 2, 36: 58, 1918; 5. P.
Banerjee & Pramanik in Fasc. Fl. India 12: 31. 1983,

Herbs, acaulescent, hispid-pilose; rhizome thick, densely articulated, stoloniferous,
Leaves radical, rotundate-ovate, rounded-crenate along margins, acuminate at apex,
1- 1.5 cm across, densely hispid; petioles ca 3 cm long, retrosely hispid-pilose; stipules
free, lanceolate to triangular-ovate, 6 - 8 mm long, hairy on both sides, glandulose-fim-
briate to ciliate along margins. Peduncles scarcely exceeding the leaves, retrorse-hispid,
Flowers small, lilac. Sepals narrow, oblong, appendages sub-rotundate. Petals oblong,
up to 5 mm long; lateral petals bearded at base; lowest petal almost boat-shaped. Ovary
glabrous; style geniculate at base, subclavate, horizontal, passing into a subemarginate
shortly beaked stigma. Fruit not seen.

Fl. May.
Distrib. India: Sikkim.

Notes. This species is allied to V. hookér Thomson in general, in hairyness of leaves
to V. alba Besser and in the form of leaves to V. odorata L,

26. Viola pogonantha W, Smith in Notes R. Bol. Gard. Edinb, 12: 228 1920; Sparre
& C. Fischer in Bull. Misc. Inf. Kew 1929: 252. 1929,

Herbs, 10 - 15 cm high; rootstock articulated. Leaves ovate or ovate-oblong, 6 - 8 x
3 - 4 cm, serrate-crenate, setose with white hairs; petioles 8 - 12 cm long; stipules
linear-lanceolate, ca 1.5 cm long, subentire to glandular fimbriate. Peduncles 6 - 8 cm
long. Flowers ca 1.5 cm across, white with purple striations. Sepals linear- oblong, ca 7
mm long; spur quadrate, 2 - 3 mm long, pilose. Petals oblong-obovate, ca 1 cm long,
lateral ones bearded at base; spur obtuse. Ovary villous; stigma terminal, truncate.

Capsules globose, villous.
Fl. April - May.
Digtrib, India: Arunachal Pradesh.

China.
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Notes. This species is reported from Arunachal Pradesh based on a single collection
from Mishmi, Delei valley by Kingdon Ward (Sparre & C. Fischer, . ¢.).

27. Viola reichenbachiana Jordan ex Boreau, FL Centr. France, ed. 3, 2: 78. 1857;
s, P. Banerjee & Pramanik in Fasc. Fl. India 12: 32. 1983,

Eng.: Wood-Dug Violet.

Herbs, caulescent; rootstock articulated. Leaves in rosette, ovate or ovate-oblong,
obtuse, crenate, 1.5-3x 1.5 - 2 cm, glabrous, petioles up to 2.5 cm long; stipules narrowly
lanceolate, fimbriate, ca 1 cm long. Peduncles ca 5 cm long. Flowers 1.5 cm across,
violet. Sepals lanceolate, acute, ca 5 mm long, appendage short, truncate. Petals
obovate-oblong; spur ca 5 mm long. Stamens 5, lower two spurred. Ovary glabrous;
style clavate; stigma beaked, papillose-hairy. Capsules ovate-acute, ca 1 cm long.

Fl. & Fr. not known.
Distrib. India: Jammu & Kashmir.
Central Asia, Europe and N.W. Africa.

Notes. Chromosome number reported: 2n = 20 (Valentine in New Phytol. 49:
193 - 212. 1950. Larsen in Bol. Tidsskr, 50: 163 - 174. 1954); 2n = 40 (Majovsky et al. in
Acta Fac. Rerum Nat. Univ. Comeninae Bot. 23: 1 - 23. 1974),

28. Vicla rupestris F, W_Schmidt in Neve, Abh, Bohm. Ges.1: 60. 1791. V. arenaria
DC,, Prodr. 1: 298, 1824,

Herbs, grey papillose hairy to glabrous, caulescent. Leaves ovate-orbicular or
rotundate-ovate, truncate at base, obtuse at apex, crenulate, 1 - 2 x 0.5 - 1.5 (2) cm,
glandular punctate, shortly pilose; petioles 1.5 - 3 cm long; stipules lanceolate, more or
less lobed at apex; up to 1cm long, Peduncles upto 4.5 ¢ long, bibracteolate near apex.
Flowers ca 1.5 cm across, violet or white. Sepals oblong-lanceolate, acute, 5 - 7 mm long.
Petals oblong to obovate-oblong, ca 1 em long; spur cylindric, ca 4 mm long. Style
clavate; stigma beaked.

EEY TO THE VARIETIES
la. Planis almost glabroug; lesves rotundale ovate, deeply cordale il base 28.1. var. himalayensis

b. Plants covered ull over with grey papillose hairs: leaves ovale-orbicular, shightly cordate at base
28.2, var. rupesiris
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28. 1. var. himalayensis (W, Becker) S. P. Banerjee & Pramanik in Fasc. Fl. India
12: 33 - 34. 1983, V. himalayensis W. Becker in Fedde, Repert. Spec. Nov. 17: 72. 1921.

Herbs, acaulesent, caespitose. Leaves inrosette, 1- 1.8x1-2 cm, crenulate; petioles
up to 2.5 cm long; stipules lanceolate, deeply fimbriate, up to 1 cm long. Fiowers 1.5 cm
across. Sepals lanceolate, ca 7 mm long. Petals obovate-oblong, ca 1 cm long; late |
ones not hairy; spur ca 4 mm long, slightly recurved. Style clavate; stigma shortly beaked.
Fruit not seen.

Fl. not known.
Disirib. India; Jemmu & Kashmir,

Notes. V. himalayensis W. Becker represented only by the type in CAL and
resemble V. rupestris in general characters and it is difficult to maintain it as a distinct
species. Therefore, it is reduced to a varicty under it.

28. 2. var. rupesiris

Stems upto 4 cm long, simple. Leaves1-2x0.5-1.5(-2) cm. Lateral petals bearded
at base. Capsules elliptic-oblong, acute, ca 8 mm long, hairy.

Fl. & Fr. April - Aug.
Distrib. India: Jammu & Kashmir.
Asia, Europe and America.

29, Viola sikkimensis W, Becker in Beih. Bot. Centralbl. Abt 2, 34: 260, 1916,
hookeri Thomson in Fl. Brit. India 1: 183. 1872, p. p. (quoad spec, Sikkim, J.D. Hooker).
Fig. 69.

Herbs, perennial; rootstock woody, erect, densely articulated; stolons up to 18 cm
long with distantly placed leaves. Leaves ovate-orbicular, cordate with broad sinus at
base, acute, crenate, 1.5 - 5 x 1.5.- 3.5 cm, palmately 3 - 5-nerved at base, glabrous,
silvery-white beneath; petioles up to 8 cm long, not winged; stipules lanceolate, subulate,
acuminate, up to 1 cm long, long-fimbriate, scarious. Peduncles up to 9 cm long; bracts
2, medianly placed, subulate, lanceolate, laciniate along margins, ca 5 mm long. Flowers
ca 1.5 cm across, creamy-white, with purplish tinge. Sepals linear-lanceolate, acute,
3-7x2mm. Petals unequal, oblong-obovate, spathulate, ca 13x3 - 5 mm; lower spurred,
spur ca 2 mm long. Stamens ca 3 mm long, ca 2 mm broad; filaments short, broad;
connective broadly ovate with minutely ciliate margins, produced beyond anther into an
ovale subacute membranous appendage of ca 1 mm long. Style subclavate, ca 1.5 mm
long, narrowed downwards from the marginaic obscurcly 3-lobed beaked siigma. Cap-
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Fig. 69, Viola sikkimensis W. Becker ; a. habit; b, lower; ¢, flower with sepals and
petals removed; d. stamen; e, gynoccium; T ovary, L.s.; g [ruit; b, sced.
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sules oblong-ellipsoid, beaked, 5 - 8 mm long, minutely granular, with persistent sepals;
valves apiculate.

Fl. March - June; Fr. July - OcL

Distrib. India: Grasslands and pine forests, 1200 - 3000 m, West Bengal, Sikkim,
Arunachal Pradesh, Nagaland and Meghalaya.

China and Indonesia.

30. Viola suavis M. Bich., Fl. Taur.-Cauc. 3: 164. 1819; E, E. Todd. in J. R. Hort.
Soc. 55: 223. 1930,

Herbs, acaulescent, almost glabrous; rhizome thick, densely articulated, stolonife-
rous. Leaves radical, ovate or ovate-oblong, rotundate, crenulate, 1-3.5x12-3 em,
hispid mainly on nerves beneath; petioles up to 7 em long, retrose-hispid; stipules
lanceolate, acuminate, glandulose-fimbriate to ciliate. Peduncles up to 10 cm long.
Flowers ca 1.5 cm across, violet with white centre. Sepals obtuse, ca 5§ mm long. Petals
ca 1.2 cm long, lateral ones not hairy; spur saccate, ca4 mm long. Ovary glabrous; style
horizontal, stigma beaked. Capsules globose, adpressed-pubescent.

Fi. & Fr. March - April,
Distrib. India: Jammu & Kashmir,
C. & W. Asia and Europe.

Notes. Differs from V. odorata L. in its broadly lanceolate distinctly fimbriate
stipules, ovate-cordate leaves, light blue-violet flowers with a white centre and non-un-
cinate style.

Chromosome number reported: n = 40 (Schmidt in Osterreich Bot. Zeitcher 108:
20 - 88. 1961).

31. Viola sylvatica Frics ex Hartman [. in Bot. Notiser 81. 1841. V. canina L. var.
svivatica (Fries ex Hartman [.) Hook. [. & Thomson in Fl. Brit. India 1: 185, 1872,

Fig. 67 d.

Herbs, perennial; rootstock short or absent; stem arising from a short central axis.
Leaves ovate-orbicular, crenate-serrate, 1.5- 4 x 1.5 - 3 em, glabrous; petioles 1 - 5.5 cm
long; stipules leafy, fimbriate, up to 1 cm long. Peduncles 2 - 5 (-7) cm long, equalling
or exceeding leaves, 1-flowered. Flowers up to 2 cm across, violet. Sepals lanceolate,
acute; appendage ca 2 mm long, subtruncate. Petals orbicular, obovate; spur ca 5 mm
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long, straight or curved, Style inflated above; stigma decurved, ending in an uncurved
orifice. Capsules ovate-acute, ca 5 mm long, glabrous.

Fl. & Fr. June - Sept.
Distrib. India: Jammu & Kashmir.
Central Asia and Europe.

Notes. Plant used in chest troubles; stem, leaves and lowers bruised and applied
to wounds.

12. Viola thomsonii Oudem. in Miq., Ann. Mus. Bot. Lugd.-Bat. 3: 74, 1867, Hara
in F1. E. Himal. 213, 1966.

Rootstock articulated; stolons up to 20 cm long. Leaves ovate-cordate, acute, 2.7
x 1.5 - 4 cm, serrate-crenate, glabrous to sparsely strigose; petioles 2 - 12 cm long,
glabrous; stipules lanceolate, up to 1.5 cm long, deeply fimbriate. Peduncles up to 13
cm long, not extending above lcaves; bracteoles lincar, acuminate with a few tecth along
the margin, up to 1.5 cm long. Flowers ca 1.5 cm long. Sepals lanceolate, acute, ca 6
mm long. Petals obovate to ovate-oblong, ca 1.5 cm long, pale violet; lower petal spurred,
spur saccate. Style geniculate at base; stigma marginate, rarely shortly beaked. Capsules
oblong, apiculate, ca 1 cm long.

Fi. & Fr. March - Sept. Often throughout the year.
Distrib, India: West Bengal, Sikkim, Arunachal Pradesh, Nagaland and Manipur.
Nepal, Bhutan and Myanmar.

Notes. This species shows some similsrities with V. pilosa Blume but can be
distinguished by its ovate-cordate acute glabrous leaves and petioles, deeply fimbriated
stipules and peduncles bibracteolate above the middle, with longer bracteoles teethed
along margins.

33. Viola tricolor L., Sp. PL 935. 1753; Hook. f. & Thomson in FI. Brit. India 1:
182. 1872, in obs. Fig. 67 e.

Herbs, annual, biennial or perennial, glabrous to puberulous, up to 80 cm high; stem
erect, diffusely branched from base. Leaves variable, ovate-lanceolate, 1.5-4x05-1.5
tm; basal leaves ovate, subcordate, those of the stem becoming ovate-spathulate,
obovate-oblong, or lanceolate, broadly crenate-dentate, obtuse; petioles 1 -2.5 cm long,
often winged above; stipules lanceolate, deeply pinnately lobed, foliaceous, up to 2.5 cm
long. Flowers up to 4.5 cm across, smaller in feral forms, multicoloured or a mixture of
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yellow, blue, purple and violet; peduncles 3 - 10 em long, exceeding leaves. Sepals
lincar-lanceolate, subulate, mucronate, 7 - 15 x 2 - 5 mm, Petals orbicular-obovate, 1 -
2 times as long as broad; lateral ones bearded at base; spur 5 - 8 mm long, straight,
obtuse. Style geniculate at base, clavate distally, ca 2 mm long; stigma laterally beaked,
hairy. Capsules ellipsoid or ovoid, acute, 8 - 12 mm long.

Fi. Nov.- May; Fr. April - Jung,

Distrib. Cultivated in India as an ornamental plant with a number of horticultural
varielies, rarely as an escape from cultivation,

Asia, Europe, America and Australia.

wores, Plants medicinal, used in rheumatism and in skin diseases; rools used as a
substitute for Ipecacuanha,

Chromosome number reported: 2n = 26 (Love & Love in Acta Hort, Gothob. 20:
65 - 291. 1956, Clausen et al. in Rhodora 66: 32 - 46, 1964, Mukherjee & Khoshoo in
Nucleus 12: 178 - 186. 1969); 2n = 42, 46 (Chaiterjee & Sharma in J. Genet. 61: 52 - 63.
1973),

Pollen grains various in size, oblately fattened, about 85 x 63 u with furrows, more
or less equally spaced around equator and nearly or quite meridionally arranged.
Furrow long and tapering to pointed cnds, furrow membrane flecked. Germpore
irregular in outling but tending to be circular. Texture finely granular (Wodehouse, R.
P. in Pollen Grains, New York 442 - 444, 1959).

34. Viola wallichiana Ging. in DC_, Prodr, 1: 300. 1824, V. reniformis Wallich in
Roxb. F1. Ind. 2; 457. 1824, V. biflora auct. non L,; Hook. I. & Thomson in F1, Brit, India
1: 183, 1872, p. p.

Stems § - 15 (-25) cm, erect or decumbent, Leaves cauling, reniform to rotundate,
rounded-crenale along margins, 0.7 - 2.5 (-4.5) x 1 - 3 (-5) cm long, glabrous; petioles
0.5 - 6 cm long. Stipules ovate, denticulate, ca 3 mm long. Peduncles 0.8 - 5 cm long,
hibracteolate above the middle. Flowers ca 1 em across, yellow. Sepals subulate-acute,
ca 5 mm long. Petals elliptic-obovate, ca 1 cm long; spur linear, (.5 - 6 mm long, obtuse.
Stigma bilamellate, with spreading lobes. Capsules oblong, apiculate, ca 4 mm long.

Fi. & Fr. May - Sept.

Distrib. India: Temperate E. Himalayas, along margins of forests, 2000 - 3300 m.
Woest Bengal and Sikkim.

Nepal and Bhutan,



~ Notes. This speciesis distinguished from V. biffora L., by its rounded-crenate leaves,
subulate acute sepals, petals pure yellow outside without purple reticulations and with
slender 5 - 6 mm long spur.

35, Viola yunnanensis W. Becker & Boiss. in Bull. Herb, Boiss. 8: 740. 1908; 5. P,
Banerjee & Pramanik in Fasc. Fl. India 12: 37. 1983.

- Mﬂwllled,ﬂﬂhﬂuq:tuMEnlmg. Leaves in rosette, ovate-oblong,

e, crenate-serrate, 2.5 - 7x 1 - 3.5 cm, pilose; petioles 1 - 6 cm long, pilose; stipules
te, acuminate, fimbriate to subciliate. Peduncles 3 -6 (-11.5) cm long, Flowers

Senals linear, acule, up to 1 em long, densely ciliate, trinervate, appendage shortly
. Petals obovate oblong, up to 1.5 cm long, Ovary glabrous; style clavate; stigma
ly ocaked above. Fruits not seen.

""Hihpﬂ May.
 Distrib. India: Arunachal Pradesh (BM) and Nagaland.
" Myanmar and China.

Allied to V. hossei W, Becker but easily distinguishable by its somewhat
Mylm ovale-oblong leaves, larger flowers and longer trinervate densely ciliate



BIXACEAE
(N. P. Balakrishnan)

Shrubs or small trees, with mucilaginous canal producing yellow, orange or reddish
sap or gum, oftea deciduous. Leaves spirally arranged, simple, entire or palmatipartite
or digitate, serrate, palmately or pinnately nerved; stipules small, caducous, Flowers
bisexual, actinomorphic, showy in termunal or axillary racemes, corymbs or panicles,
often thyrsoid. Sepals4 - 5, free, imbricate, caducous soon after anthcsis leaving 5 basal
glands, Petals 4 - 7, free, imbricate or contorted. Stamens many; filaments long, frec or
basally connate; anthers 2-loculed, basifixed or dorsifixed, dehiscing by short slit at about
the middle or by 1 or 2 apical pores or short slit at apex. Disk present, annular or absent.
Ovary superior, entire or 1-loculed or falsely 2-loculed or 3 - 5 loculed in lower half;
ovules many, on 2 or 3 - 5 parictal placentae, bitegmic, anatropous, style 1, elongate,
filiform, recurved in bud; stigma apical, bilobed or denticulate. Fruit a loculicidal 2 -
S-valved capsule; compressed; endocarp membranous, septifrugal, 2 - S-valved. Sceds
many, crect or pendant, reniform or obovoid, often pilose or woolly, narrowed al base
on elongated funicle, covered by red fleshy testa or long white wool; endosperm copious,
oily or not; embryo straight or curved; cotyledons broad.

Tropical America, Africa, India to Malesia and N. Australia; 3 genera and ca 28
specics, 2 genera and 2 species in India.

Literature. BACKER, C. A. (1951) Bixaceac. In: F1. Males. I, 4; 239 - 241, [T, 241, . 1 -2 PAUL,
T. K & M. P. NAYAR (1988) Cochlospermaccae. In: Fasc. Fl. India 19: 16 - 19, 1.1, 3. STEENIS, C. G.
G. J. van (1949) Cochlospermaceae. In: Fl, Males. [, 4: 61 - 63, [ 1.

KI'Y TO THE GENERA

la. Leaves eniire, polals pink: disk ennular ovary and capsules covercd densely by thick flexible bristies;

ripe seeds with a thick red testa 1. Bixa
b. Leaves palmatipartite, petaks yeliow; disk absent; ovary and capsules not covered by such bristles; ripe
seeds wrapped in long white wool 1 Cochlospermum

1. Bixa L,

Shrubs or small trees with mucilaginous canals of reddish sap. Leaves simple, cntire,
palmately nerved. Flowers in terminal corymbs or panicles, often thyrsoid; pedicels
thickened upwards. Sepals 4 - 5, free, imbricate, with 2 basal glands on outside of each
sepal; all sepals caducous soon after anthesis, leaving 5basal glands. Petals 4 - 7. Stamens
inserted on hypogynous annular disk; filaments long, free, connate at base; anthers
2-loculed, dehiscing by short slit about the middle, seemingly apical. Ovary 1- or falsely
2-loculed; ovules many, on 2 opposite parietal placertae. Capsule loculicidal, com-
pressed, 2-valved from apex downwards, mostly soft prickly; valves persistent; endocarp
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membranous, separating from valves; seeds many, obovoid, impressed at apex, narrowed
at base on enlarged funicle, covered by red testa; endosperm not oily; embryo straight.

Tropical America, West Indies and widely cultivated in tropics; 3 - 4 species, one in
Iﬂr

Bixa orellana L., Sp. Pl 512, 1753; Hook. f, & Thomson in F1. Brit. India 1: 190,
1872. Fig.70.

Engl.: Anatto-tree, Amatto; Hindi: Sindunva; Kan.: Rangamala; Mar.: Sendn;
Tam.: Japhara.

Shrubs or small trees, 2 - 9 m tall; young branches denscly dark scaly; wood pale
yellow, soft. Leaves ovate, subcordate or truncate at base, long-acuminate at apex, 7 -
24 x 4 - 16 cm, at first scaly beneath, afterwards glabrous, glossy above, denscly
red-dotted; lateral nerves 4 - 5 pairs; petioles slender, 4 - 10 cm long; stipules 5 - 6 mm
long. Corymbs or panicles 8 - 50-flowered, scaly; pedicels 7 - 10 mm long; flowers 4 - 5
cm in diam. Sepals concave, broadly ovate to suborbicular, purple, scaly. Petals 5-7,
unequal, obovate, rounded at apex, 2 -3 x 1- 2 cm, light red, pink to white. Filaments
slender, yellow at base, red at apex; anthers purple. Ovary densely covered with thick
red bristles; styles thickened upwards, 12 - 15 mm long, red. Capsules globose or broadly
avoid, nearly truncate at base, abruptly short-acuminate at apex or elongate-ovate with
narrowly long-acuminate apex, 2 - 4 x 2 - 4.5 cm, with dense long stilT but soft and Mexible
bristles, green when young, brownish red with age. Seeds obpyramidal, ca 5 mm long,
4 - 5 mm wide, orange-red:

Fl. & Fr. Aug. - Feb.

Distrib. India: Cultivated as an ornamental, sometimes run wild, below 2000 m.
Most parts of India,

Native of tropical America, now widespread in tropics.

Motes. Seeds provide a red dye used for colouring foodstults, butter, cheese,
chocolate, cosmetics, oils, varnishes, soap and in ancient times wool and silk. Due to
availability of synthetic dyes this plant is now not used commercially, The leaves and
rools are used as a digestive tonic in 5.E. Asia and S. America.

It pccurs in two forms, one with white llowers and green capsules and another with
pink flowers and red capsules.

The chromosome number reported by Mukherjee (in Bull. Bot. Soc. Bengal 29: 25.
1975) is 2n = 14,
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Fig. 70. Bixa orellana L. : a. twig; b. ovary; c. stamen; d. 1.5, of ovary; e. Ls. of ovary;
£ fruit.
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2. Cochlospermum Kunth ex DC., nom. cons,

Trees or shrubs or rarcly somewhat herbaceous with more or less subterranean
swollen stems, often deciduous, producing gums and orange-coloured sap. Leaves
spreading, palmately lobed or digitate, pubescent or glabrous, deciduous. Flowers in
terminal or subterminal racemes, corymbs or panicles or these in the upper leaf axils,
appearing before the leaves. Sepals §, [ree, broadly ovate, obtuse, persistent or cadu-
cous. Petals 5, free, imbricate or contorted, usually emarginate, large, vellow, showy.
Stamens many, equal or unequal; filaments free or shortly connate at base; anthers
oblong to lincar, basifixed, 2-loculed, dehiscing by confluent pore-like slits. Ovary
1-loculed above with 3 - 5 parictal laminate placentae or incompletely 3 - 5-loculed at
basal half; style filiform; stigmas barely thicker than style, usually obscurcly denticulale.
Capsules 1-loculed, 3 - S-valved, longitudinally dehiscing, each of the inner endocarp
bearing along its centre the placentae. Seeds cochleate-reniform to somewhat horse-
shoe shaped, woolly pubescent.

Mostly in tropical and subtropical America, some in Africa, and 5.E. Asia; ca 11
species, one in India.

Cochlospermum religiosum (L.) Alston, Handb. Fl. Ceyl. 6: 14. 1931. Bombax
religiosum L., Sp. Pl 552, 1753. C. gossypium DC., Prodr. 1: 527, 1824; Hook. . &
Thomson in Fl, Brit. India 1: 190. 1872 Fig. 71.

Eng.: Golden-Silk-Cotton-Tree; Hindi: Galgal, Kumbi; Kan: Arishina-boorage;
Mal.: Apparutakka; Mar.: Ganen; Tel.: Kidagogu, Kindagogu.

Shrubs or trees, up to 10 m tall, often with crooked branches, more or less deciduous.
Leaves orbicular in outline, 7 - 20 em in diam., 3 - 5-lobed to morc than hall-way down,
cordate and 5 - T-nerved at base, pubescent to subtomentose beneath; lobes undulate
or obscurely crenate along margins, acuminate at apex; midlobe 5 - 11 x1- 9 em; petioles
articulate, & - 25 cm long; stipules lincar-subulate, 5 - 10 mm long, hairy, caducous.
Flowers greenish yellow, up to 8 cm across, in terminal racemes or loosely arranged
panicles, short hairy, one flower opening at a time on cach branch; pedicels 2 - 3 cm
long; bracts triangular, acute, 4 - 5 mm broad at base, caducous. Sepals deltoid-ovate,
acute, 2-25x 1 - 2 cm, hairy, partly purplish, caducous. Petals obovate, notched at
apex, 3 - 6 x 2 - 3 cm, yellow, with distinct odour, thickened at base. Stamens slightly
§-curved, uncqual; filaments ca 1 cm long, vellow; anthers orange, linear, falcate, ca 5x
I mm broad. Ovary globose, glabrous; style 1.5 - 2 cm long, glabrous. Capsules obovoid,
3-10cm long, 2.5 - 8 cm broad; valves 5, striate-ribbed. Seecds reniform to cochleate,
5 - 6 mm across, brown, woolly.

Fl. Jan. - March; Fr. March - June (leafless when in flower, leaves appear in May).

Distrib. India: Tropical dry deciduous forests, in dry gravelly soil, up to 1000 m,
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Dcm

Fig. 71. Cochlospermum religiosum (L.) Alston : a. llowering twig; b. new shoot; c. fruit

showing dehiscence.
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as a temple plant. Ornamental tree for gardens. Bark yields
"Kutara gum’. Fibre covering seeds used for stuffing mattresses.




FLACOURTIACEAE
(R. L. Mitra) .

Tress or shrubs (also scandent), sometimes armed with axillary thorns (in some
genera the term spine has been used), often producing cyanogenic glycosides, and/or
cyclopentenyl fatty acids. Leaves simple, mostly alternate, spirally arranged or disti-
chous, sometimes aggregated lowards apices of branchlets, entire or gland-toothed,
occasionally also with glands at base, pinnately veined, often also 3 - 5-plinerved at base:
stipules usually small and caducous, rarely absent. Flowers actinomorphic, bisexual or
unisexual (plants mostly dioecious, rarely polygamous or monoecious), variously ar-
ranged in subterminal or axillary (sometimes on tubercles from old nodes) racemes,
spikes, panicles, corymbs, cymes, or reduced to glomerules or fascicles, or even solitary.
Sepals (2-) 3 - 6 (-15), connate into calyx-tube or wholly connate into a calyx closed in
bud and irregularly splitting at anthesis, imbricate or valvate, mostly persistent, rarely
accrescent, sometimes gradually merging into petals, rarely expanded and wing-like.
Petals absent or present, 3 - 8 (-15), distinct and alternating with sepals, or spirally
arranged and poorly differentiated from sepals, sometimes persistent and accrescent,
rarcly gradually transitional to stamens, occasionally with an adaxial scale at base. Torus
often expanded into annular, sometimes glandular disc. Stamens as many as petals or
more, or numerous, antipetalous or not arranged in relation to petals; filaments usually
free or connate in antisepalous bundles or all connate into a tube or into a central
column; anthers 2-loculed, basifixed or dorsifixed, dehiscing longitudinally, connective
sometimes produced into an apiculate appendage; pollen tricolpate to tricolporidate or
tricolporate, prolate to spheroidal, shed singly. Disc often present, extrastaminal or in
between stamens, annular, lobed or composed of distinet glands. Carpels (2-)3-6(-10),
connate into unilocular (incompletely multilocular in Flacourtia, because of deeply
intruding placentae), superior, semiinferior or inferior ovary; ovules anatropous, amphi-
tropous or rarely orthotropous, bitegmic, crassinucellar, 1 - many in parictal placentae;
styles 1 - 10, free or connate, sometimes absent; stigma simple or often obscurely lobed.
Fruit capsular, berry or dry and indehiscent, rarely a drupe or samara, sometimes
winged, prickly or spiny. Seeds 1 - many, occasionally arillate, pulpy outside or covered
with silky hairs; endosperm copious, oily; embryo straight; cotyledons usually broad and
foliaceous.

Pantropical or subtropical, a few temperate; ca 79 genera and ca 880 species, 10
genera and 38 species in India.

Fam. ed. NP, Balakrishnan
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Notes. Flacourtiaceae have been used in the past as a refuge for indeterminate
elements, and are still relatively poorly known. Following morphological, anatomical
and phytochemical studies, though a number of anomolous clements could be satisfac-
.wﬂyrmnwd from the family, yet there remains much to be acheived. Thus, the family
are still h:mg distinguished from other families by a set of atypical characters.. In the
recent review, Lemke (1988) while recognising the family as comprising of 79 gencra

with approximately 880 species in 10 tribes, admitted that the family as could be
i uhm‘ibedvmh our current state of understanding, ‘are rather heterogenous assort-
ment of more or less homogeneous tribes’.

Literature. CHAKRABARTY, T. & M. GANGOPADHYAY (1992) The Flacourtiaceae of
Andaman - Nicobar Islands. J. Econ. Tax. Bot. 16: 715 - 722, KEATING, R. C. (1973) Pollen morphology
and relationships of the Flacourtiaceae, Ann. Missouni Bot. Gard. 60; 273 - 305. KEATING, R. C. (1975)
'md specialization in the pollen of Flacourtiaceae with comparative observations of Cochlospermaceae
and Biacecae. Grana 15; 29 - 49, LEMEKE, D. E (1983) Tribal redefinition in Flacourtisceae. Amer. J.
Bot. 70 121. LEMKE, D. E (1988) A synopsis of Flacourtiaceae. Aliso 12 29 - 43. MILLER, R B.

(1975) Systematic anatomy of the xylem and commenis on the relationships of the Flacourtiaccae. J. Am.

Arb, 56: 20 - 102. MUKHERIEE, N. (1972) Revision of the family Flacourtiaceae of India, Burma and
Ceylon. Bull. Bot. Soc. Bengal 26 31 - 45. SLEUMER, H. (1934) Flacourtiaceae. In: Fl. Malesiana 1, 5: 1
= 106. SLEUMER, H. (1980) Flacourtiaceae. In: Fl. Neotropica 22 1 -499. SFENCER, K. C &£ D. 5.
SEIGLER (1985) Cyanogenic glycosides and systematics of the Flacourtiaceae. Biochem. Syst. Ecol. 13
421 - 431,

KEY TO THE GENERA

1a. Petals absent 2
b. Petals present L]
‘28. Flowers biscxual 3
b. Flowers unisexual (plants usually dioccious) 4
Ja. Stamens alternating with as many staminodes, connate below to form a perigynous ring adnate 1o calyx
tube 1 Cascaria
b, Stamens not alternating with staminodes, free 3 Flacourtla p. p. (F. inermis)

‘4. Branchlews and pedn-:iu conspicucusly girdled with perular bracts at base; sepals useally 3,

caducous; male Mowers with pistillodes; female Mowers with staminodes; dise broken up into glands
bétween stamens in male fowers and staminodes in female Mlowers 1. Bennetlisdendron
b. Branchlets and peduncies not with such bracts; sepals 4 - 5, subpersistent; pistillode absent in male
hﬂﬂm“ﬂpmnlmmfemkﬂmn{m montana and F. rukkam j;
~ discextra-staminal of distinct glands in male fowers, annular or lobed in female flowers 5
Sa. Anthers usually dorsifived and versatile; ovary incompletely (2-) 3 - 6 (-10)-loculed with decply intrud-
ing placentac; styles 3 or more, free or nearly so; berry with indurate endocarp, globose when fresh,
hwmh;mmuywtmnr cubiform-angular and constricted in middie when dry with 2
superposed pyrenes in cach locule 3. Flacourtia
b. Anthers basifived; ovary of 2 {-3) carpels, connate into & wnilocular ovary; styles simple or branched
only in upper part; berry 1-loculed, globose or ellipsoid both when fresh and dry 10. Xylosma
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fia. Pectals with & scale at base inside; Mowers uniscxual (plants dioecious, rarcly male inflorescences with

1 = 2 bisexual but functionally female Mlowers, as in Panglum) 7
b. Petals without a scale at base inside; Nowers biscxual 10
Ta. Sepals more or less free, imbricate 6. Hydnocarpus
b. Sepals wholly connate into a closed calyx in bud . B
Ba, Calyx shets off as an irregular calyptra, leaving a cupular calyx 5-lobed or toothed at apex
4 Gynocardia
b. Calyx irregularly splitting into 2 - 5 calyx lobes at anthesis, caducous or persistent g
9a. Leaves crowded at apices of branches, 3 - 5-pliveined at base; stamens numerous; filaments (ree
T P‘._u#-m
b. Leaves not crowded at apices of branches, pinnately veined lrom base; stamens 4 - 5; filaments connate
into a column 8. Rypaross

10a. Leaves pinnately veined; sepals with an episepalous nectar gland; stamens antipelatous, solitary or in
clusters; anther connectives not exseried; both ovary and [ruit adnate to hypanthium below, lree
above; fruit a dry capsule 5. Homalium
b. Leaves 3 - S-plinerved at base; episepalous nectar glands absent; stamens irregularly arranged, not in
relation to petals; anther connectives produced mto an apiculate appendage; hypanthium absent,
both ovary and fruit free; fruit & fleshy berry 9. Scolopin

1. Bennettiodendron Merr,

Trees or shrubs, dioecious; branchlets and peduncles girdled with perular bracts at
base. Leaves spirally arranged, usually aggregated in distant groups, glandular-serrate,
chartaceous, shiny, 3 - 5-pliveined at base, pinnately veined above, basal primary and
secondary veins uplurned, gradually diminishing apically to join superadjacent veins by
a scries of irregularly branched cross-veins and giving risc to branchlets to terminate in
a gland beneath serrate teeth; petioles rather long, sometimes with two glands at apex;
stipules minute, Flowers apetalous, small; bracteoles arranged in umbellate clusters on
axillary and terminal divaricately branched panicles. Scpals 3 (-3), imbricate, caducous.
Disc broken up into numerous small fleshy glabrous glands between stamens and
staminodes. Male flowers: Stamens numerous; filaments filiform, pilose to about middle
from base; anthers dorsifixed; pollen tricolporate, reticulate, subprolate. Ovary ru-
dimentary. Female flowers: Staminodes numerous, about half as long as stamens, pilose
at base. Carpels 3, connate into unilocular ovary with deeply intruding placentae; ovules
2 - 3, parietal; styles 3, diverging, caducous; stigma bilobed. Berry small, globose or
subglobose, minutely reticulate.

Tropical rain forests of N.E. India, Bangladesh, Myanmar, S. China and Indonesia;
ca 3 specics, one in India.

Bennettiodendron leprosipes (Clos) Merr. in J. Arn. Arb, 8: 11. 1927; Sleumer in
Fl. Males. 1, 5: 64. 1954. Xylosma leprosipes Clos in Ann, Sci. Nal. 4, 8: 230, 1857.
Bennettia longipes Oliver in Hook., Icon. PL. 16: 1.1596. 1887; Burkill in Rec. Bot. Surv.
India 10: 238. 1925.
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Shrubs or trees, 3 - 6 m tall; branchlets scabridulous in younger parts; perular bracts
-gvale, concave, ca 2 mm long, pubescent. Leaves oblanceolate or elliptic-
narrowed but obtuse (at very base) and 3 - 5-pliveined at base, short acuminate
at apex, remotely glandular-serrate, 4.5 - 18 (-35) x 1.5 - 7 (-14) cm, chartaccous, shiny
and glabrous or scabridulous along midrib near base; basal primary and secondary veins
together 7 - 9 pairs; tertiary veins randomly reticulate and giving rise to branched
quarternary veins forming incomplete meshes apparent on both surfaces; petioles (0.3-)
1.5 - 2 (-4) cm long, densely scaridulous. Male flowers greenish yellow, fragrant, ca 7mm
across, 3 - 5 (-9) each in subumbellate clusters and several such arranged in divaricately
branched panicles, 5 - 12 (-21) cm long; rachis and rachiules densely scabridulous, at
length glabrescent; peduncles 3 - 7 mm long, thickened at apex, densely scabridulous;
pedicels 3 - 4 mm long, densely scabridulous. Stpals ovate-elliptic or ovate-rotund,
ciliolate along margins, ca 3 mm long. Stamens numerous, yellowish, ca 1.5 mm long.
Female flowers: Sepals similar to but smaller than in male flowers. Staminodes ca 1.5mm
long. Ovary ovoid, ca 3 x 2 mm; styles 3, divergent, 1 - 1.5 mm long; stigma obscurely
bilobed. Berries subglobose, 6 - 9 mm across, reddish when ripe.

FL Jan.

Distrib, India: Evergreen rain forests at ca 450 m. Arunachal Pradesh (Pasighat,

Yumbung). Rare.
Bangladesh (Sylhet), Myanmar, S. China, Thailand and Indonesia.

2. Casearia Jacg,

Shrubs or small trees. Leaves alternate, distichous, often pellucid-punctate and
lineolate, serrato-crenate or entire, pinnately veined, rarely also 3 - S-pliveined at base;
secondary veins upturned, gradually diminishing apically to join superadjacent veins by
a series of cross-veinules and giving rise to branchlets to terminate in a gland below
serrate-crenate teeth or at margins; stipules minute, caducous. Flowers bisexual, mostly
clustered in axillary fascicles (sometimes reduced to a solitary flower); pedicels articu-
lated above base, surrounded at base by scale-like bracts, Calyx 5-lobed, imbricate,
persistent. Stamens usually 8 - 10, alternating with as many staminodes, connate below
to form a perigynous ring adnate to calyx-tube; staminodes well-developed, usually
tufted hairy at top; pollen grains tricolporate, subprolate to suboblate. Carpels 3,
connate into unilocular superior ovary; ovules few to many; style short; stigma capitate,
sometimes obscurely 3-lobed. Fruits capsular, (2-) 3-valved, succulent, 3-angled when
fresh, usually 6-ribbed when dry. Seeds usually numerous and bright red, arillate.

Pantropical; ca 160 species, 12 in India.

Notes. In Casearia, the flowers are minute and usually uniform in gross morphology
except for minor details. The species are therefore primarily distinguished on vegetative
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characters. But the variablility in leaf shape and indumentum often make the task of
recognising peripheral clements of some population extremely difficult. The pattern of
leaf venation evident under a hand lens has however often proved very useful and helped
in delimiting some of the taxa satisfactorily.

In general, however, more stress has been given 6n the characters of typical elements

of a population while formulating the key characters,

EoleoleoF

-
H

KEY TO THE SPECIES
Maiure leaves conspicuously hairy, at least along midrib and veins beneaih 2
Mature leaves apparenily glabrous 5
Leaves at least 3 times longer than broad; calyx glabrous 1 . vareca
Leaves not 3 timies jonger than broad 3
Mature leaves chanaceous, long acuminate at apex, attenuate at base 11, C.wynadensis

Mature leaves subcoriaceous, obtuse or shortly acuminate at apex, usually obliquely rounded at base 4
Indumentum along midrib and veins beneath spreading pilose; pedicels 5 - 12 mm long; stamens 10
6. C. kurzil
Indumentum along midrib and veing soft or velulinous tomentose; pedicels 4 - 5 mm long: Stamens &
2. C tomenlusa
¥ oung shoots pubescent; immature leaves puberalous along midrb and secondary veins; mature

leaves sometimes very minuicly puberulent along midrib and veins ncar base [
Young shoots and both immature and mature leaves completely glabrous B
Leaves 3 - S-pliveined at base 5. C. grewinefolia var. gelonoides
Leaves pinnately veined from base 7

Lesves subconaceous, shiny, acute at apex, closely arranged; nodes usually 5 - 7 (-10) mm spart;
pedicels ca 1 mm long; calyx hairy on both sides; ovary hirsute at least towards apex 12, C. peylanics
Leaves chartaceous, acuminate al apex, not shiny, not closely arranged; nodes 10 - 20 mm or more

apart; pedicels 4 - 6 mm long; calyx hairy outside; ovary glabrous 3 C. glomerala
Pedicels (at least below articulations) and calyx hairy 9
Pedicels and calyx glabrous 10

Leaves usually broadly elliptic to elliptic-oblong, rounded at base, shallowly crenate along marging,
prominenily reticulate, especially beneath when mature; reticulum coarse to touch 4. C. graveolens
Leaves usually narrowly elliptic-oblong or elliptic-lanceotate, usually cuneate or atienuate and
unequal sided at base, entire and revolute along margins, indistinctly reticulate even when mature;

reticulum smooth 1o touch 7. C. rubens
Leaves conaceous or subcoriaceous, never membranous, usually obovate, obiuse or rounded at apex,
entire and revolute along marging & C. thwaitesil

. Leaves membranous, chartaceous when mature, never obovale, acute or gcuminate at apex, crenato-

repand to subentire along margins 11
Leaves 7- 16.5 em long, atienuate at base, acutely acuminale at apex; acumen often twisted;
secondary veins 6 - B pairs; petioles 4 - T mm long; pedicels 2 - 4 mm long 1 C. champlonil
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b. Leaves 15 - 32 cm long, obtuse or cuncate and usually inequilateral at base, not acutely acuminate at
ﬁﬁmmrmﬂmﬂlﬂ“ﬂﬂllﬂ-nplin;pﬂinlulﬂaﬁmmluu;paﬁmhuE:n:u
long 1. C. andamanica

1. Casearia andamanica KinginJ. Asiat. Soc. Bengal 67: 16, 1898; C. E. Parkinson,
For. Fl. Andaman Is. 181, 1923, Fig. 72.

Trees, 8 - 15 m tall; bark yellowish brown; branchlets terete, compressed when
young, pale brown, glabrous. Leaves oblong to oblong-elliptic or oblanceolate, rarely
broadly elliptic, obtuse or cuncate and usually inequilateral at base, acute or short
acuminate at apex, crenato-repand, undulate-to subentire along margins, (9-) 15 - 32
(-35) x (4.5-) 6 - 10 (-12) cm, chartaceous when mature, glossy, glabrous, green above,
pale beneath, turning to olivaceous or brown when dry; secondary veins (6-) 10- 13 pairs,
raised beneath, upturned; tertiary and quarternary veins together form dense reticulum
which is prominent beneath; petioles 1 - 2.5 cm long, sulcate. Flowers ca 6 mm across,
greenish white in densely bracteate glomerules on short tubercles; pedicels ca 6 mm
long, glabrous; bracts ovate, minute. Calyx lobes broadly elliptic, concave, ca 4 mm long,
glabrous. Stamens 10, 1 - 1.5 mm long; staminodes ca 1.5 mm long, with a tuft of hairs
at apex. Ovary clongate-cllipsoid, densely hairy; style short; stigma capitate. Capsules
ellipsoid or ovoid, 3 - 5x 1.5 - 2 cm, green, yellow when ripe; aril white, turns pink on
drying.

Fl. Jan. - April; Fr. ripens during Aug. - Sept.

Distrib. India: Evergreen forests. Andaman & Nicobar Islands (South and Middle
Andamans).

Endemic,

2, Casearia champlonil Thwaites, Enum. PL Zeyl. 19, 1858. C. esculenta auct. non
Roxb, 1832; C. B. Clarke in F1. Brit. India 2: 592, 1879, p. p. C. bourdillonii N. Mukherjee
in Bull. Bot. Soc. Bengal 19(2): 109. 1965 (1967), p. p.

Mal.: Vella-kunnan.

Shrubs or small trees, up to 4 m tall; bark greyish smooth; young shoots glabrous.
Leaves elliptic, elliptic-oblong or oblanceolate, attenuate at base, acutely acuminate at
apex (acumen often twisted), crenato-repand to subentire, (4.5-)7-165%(2.2-)3-78
©m, glabrous, membranous when young, chartaceous, green and glossy when mature;
secondary veins 6 - 8 pairs with a few intersecondary veins; quarternary veins irregularly
branched with free endings and together with tertiary veins form dense imperfect
reticulum of incomplete meshes, prominent on both surfaces; stipules foliaceous, cadu-
cous; petioles (2-) 4 - 7 mm long, glabrous. Flowers greenish yellow, ca § mm across, in
axillary pubescent racemose clusters; pedicels ca 2 mm long, elongating to ca 4 mm in
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Fig. 72. Casearia andamanica King : a. flowering twig; b. flower; e. stamens, stami
nodes and pistil.
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fruits. Calyx broadly ovate, ca 2.5 mm long, glabrous, ciliolate along margins. Stamens
§; filaments ca 1 mm long, hairy; staminodes a little shorter than filaments, oblong, hairy.
Ovary ovoid, ca 1 1nm long, glabrous; sligma recurved on short style, obscurely lobed.
Capsules cllipsoid, subglobose, ca 1.4 cm long, yellow when ripe, dehiscing by 2 valves.

Fl. May - June; Fr. June - Sept.

Distrib. India: Moist deciduous and degraded evergreen forests of Western Ghats,
up to 1050 m. Maharashtra, Karnataka, Tamil Nadu and Kerala.

Sri Lanka.

Notes. The plants compare well with the types of C. championii Thwaites (Thwaites
2608 in CAL !), especially in the type of leaf reticulation.

3. Casearia glomerata Roxb, ex DC,, Prodr. 2: 49, 1825; C. B. Clarke in FL. Brit.
India 2: 591. 1879.

Shrubs or trees, up to 15 m tall; young shoots pubescent. Leaves elliptic, oblong-
elliptic or oblanceolate to obovate, usually cuneate (rarely in a few leaves subobtuse) at
base, acuminate at apex, distantly serrulate-crenulate to subentire, 5.5 - 15x2.5- 6 cm,
chartaceous (subcoriaceous in specimens form twiggy shrubs), puberulous along midrib
and secondary veins when young, at length glabrous or minutely puberulent along midrib
near base above, glabrous beneath; secondary veins 7 - 9 pairs; petioles 6 - 10 mm long.
Flowers yellowish, ca S mm across; pedicels 4 - 6 mm long, appressed pubescent. Calyx
broadly elliptic to suborbicular, 2 - 3 mm long, appressed hairy outside. Stamens 8;
anthers cordate; filments ca 1.75 mm long, hairy; staminodes ca 1 mm long, scale-like,
tufted hairy at top. Ovary ovoid, ca 2 mm long, glabrous; style less than 1 mm long; stigma
subpeltate, obscurely lobed. Capsules ovoid-subglobose, ca 1.5 x 1.2 cm, bright yellow
when ripe.

L |

= ¥

Fl. April - May; Fr. ripens during July - Aug,

Distrib. India: Mixed evergreen forests, 1000 - 3000 m. West Bengal (Darjeeling),
Sikkim, Assam, Meghalaya and Arunachal Pradesh.

Bhutan.

Notes. In juvenile shoots the leaves are much larger (23 x 8.5 cm) and coriaceous
with very few flowers in axils. The glabrescent forms of C. kurzii are sometimes difficult
to distinguish from C. glomerata but can be delimited satisfactorily by obliquely rounded
leaf-bases and spreading hairs on pedicels in the former and cuncate leaf-bases and
-appressed hairs on pedicels in the latter.
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Specimens of both C. glomerata and C. kurzii with scemingly subentire subcoria-
ceous glabrous leaves have been recorded as C. esculenta Roxb. in Fl. Assam 1: 93, 1934,

C. sikkimensis N. Mukherjee (in J. Bombay Nat. Hist. Soc. 69: 392. 1973) could not
be satisfactorily distinguished from C. glomerata and hence not regarded as distinet. Iy
appears to be a form of C. glomerata with oblanceolate leaves minutely pubescent along
midrib and with numerous (up to 25) slender flowers in dense glomerules found in
Darjecling and Sikkim Himalayas.

4. Casearia graveolens Dalz. in Hook. J. Bot. 4: 107. 1852; C. B. Clarke in Fl, Brit.
India 2; 592. 1879,

Hindi: Chilla; Mar.: Bokhada; Or.: Benimar, Jamurdhi, Kokra.

Shrubs or deciduous trees, up to 10 m tall; branchlets glabrous. Leaves broadly
elliptic to elliptic-oblong, usually rounded at base, rarely in a few leaves cuneate,
subtruncate or subcordate at base, obtuse or short acuminate at apex, shallowly crenate
along margins, 85 - 20 x 4.5 - 125 cm, coriaceous, membranous when young, ofien
conspicuously pellucid striated, glabrous; secondary viens 8 - 12 pairs, widely upcurved;
tertiary veins forming dense reticulum, prominent especially beneath (coarse to touch);
petioles 7 - 12 mm long, glabrous; stipules lanceolate-subulate, 5 - 8 mm long, caducous.
Flowers 5 - 6 mm across, greenish, foetid, usually in dense clusters from leafless adls;
pedicels ca 2 mm long, elongating to ca 4 mm in fruits, hairy below articulation, glabrous
or rarely subglabrous above. Calyx ovate-oblong, ca 3 mm long, gland-dotted, pubescent
outside at base. Stamens 8, ca 2.5 mm long; filaments glabrous, alternating with
linear-oblong villous disk scales; staminodes oblong, ca 1 mm long, villous-pubescent.
Ovary ovoid, ca 3 mm long, glabrous; style short; stigma capitate. Capsules ellipsoid-
oblong, 2 - 2.5 cm long, orange yellow when ripe.

Fi. March - April; Fr. April - July,

Distrib. India: Widespread at low elevations in both deciduous and mixed [oresis,
in open hills, valleys and ravines, sometimes ascending (o 1800 m. Himachal Pradesh,
Punjab, Uttar Pradesh, Bihar, West Bengal, Sikkim, Assam, Meghalaya, Orissa, Madhya
Pradesh, Gujarat, Maharashtra, Andhra Pradesh, Karnataka, Tamil Nadu and Kerala.

Pakistan, Nepal, Bhutan, Bangladesh, Myanmar, Indo-china and Thailand.

Notes. The flowers exude a disagreeable odour.

5. Casearia grewiaefolia Venl. var, gelonoides (Blume) Sleumer in Fl, Males. 1, 6
944, 1972; N. Mukherjee in Bull. Bot. Surv. India14: 183, 1972 (1975). C. hexagona Decne

var. gelonoides Blume, Mus. Bot. Lugd.-Bat. 1: 225. 1850. C. grewiaefolia var. deglabrata
Koord. & Val,, Bijdr. Booms. Java 1: 174. 1894; Sleumer in Fl. Males. I, 5:95. 1954, C.
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leucolepis Turcz. in Bull. Soc. MNat. Moscou 31: 463, 1858; C, B. Clarke in F1, Brit, India
2 591. 1879,

Shrubs or trees, 2 - 12 m tall; bark greyish brown; branchlets terete, compressed
when young, pubescent in younger parts. Leaves variable, ovate-oblong, ovate-lanceo-
late, elliptic-oblong or broadly elliptic, broadly cuncate, rounded, subtruncate or sub-
cordate and always inequilateral and 3 - 5-plinerved at base, shortly acuminate at apex,
shallowly crenate or repand to subentire, 6 - 19 x 3 - 8.5 cm, chartaceous, appressed

t especially beneath when very young, at length glabrous or saparsely pubescent
along midrib beneath, dark green and glossy above, pale beneath, turning olivaceous or
reddish brown when dry; basal primary and secondary veins (6-) 8 - 10 pairs, prominent
bencath; lower ones straight, upper ones curved ascending; tertiary veins more or less
transverse; quaternary veins dichotomously and irregularly branched to form incom-
plete meshes in the arcole, both little prominent; petioles 6 - 12 mm long, puberulous or
glabrescent, Flowers whitish to yellowish green, usually many in axillary fascicles;
pedicels ca 4 mm long, appressed pubescent, Calyx lobes obovate-concave, ca 2 x 1.5
mm, appressed pubescent outside, Stamens 8 (-10); filaments ca 1 mm long, glabrous;
staminodes almost equal to filaments, with a tuft of hairs at apex. Ovary ovoid, ca 2 mm
long, pilose especially towards apex or glabrous. Capsules in axillary clusters, on ca 5
mm long stalks, ellipsoid, 2 - 3x 1.2 - 1.8 em, green, turn orange-yellow when ripe; aril
orange-red.

Fl. Sept. - April; Fr. Nov. - May.

Distrib. India: Coastal and inland forests and thickets, often on sandy, rocky or
calcareous soils at low clevations. Andaman & Nicobar Islands. Rare in Andaman and
common in Nicobar Islands,

Thailand, Indo-china, Malayan peninsula, Indoncsia, Philippines, New Guinea and
Melanesian Islands,

Notes. The fruits are sweet to taste.

The plants reported as C. fuliginosa (Blanco) Blanco from Car Nicobar Islands
(Mair in Geobios 4: 221. 1977) belong to this highly variable taxon.

C. insularis Vasud. & T. Chakrab. (in J. Econ. Tax. Bot. 5: 991, 1984) has been
reduced to a varicty, C. grewigefolia Vent. var. insularis (Vasud, & T. Chakrab)) T.
Chakrab. & Gang. (in J. Econ. Tax. Bot. 16: 717. 1992) with the remark, ‘... represents a
form with stunted growth, characteristic of the plants growing on the Saddle Peak range
in North Andamans.' In C. insularis the staminodes have been described as yellowish
pilose. The yellowish portion of the staminodes however represents vestiges of anther
(Balakrishnan 5425 !), a feature whether constant or not could not be ascertained. In
all other features C. insularis fall well within the range of variablility of this taxon, and
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hence pending examination of more specimens, 1 am reluctant 1o accord any distinet
taxonomic status to this plant.

6. Casearia kurzii C. B. Clarke in FL. Brit. India 2: 594. 1879.

Trees, 7 - 20 m tall, young shoots pubescent. Leaves lanceolate, oblong-lanceolate
or oblong-elliptic, obliquely rounded or narrowed at base, acute or short acuminate at
apex, serrulate to distantly crenate or subentire along margins, 5 - 17.5 x 2.5 - 6 em,
chartaceous or subcoriaceous, glabrous or minutely puberulent along midrib near base
above, densely spreading vellowish pilose, especially along midrib, or sometimes even
glabrescent bencath; secondary veins 7 - 9 pairs; petioles 5 - 10 mm long, densely
spreading hairy or glabrescent. Flowers whitish, ca 4 mm across, (2-) 4 - 6 in fascicles
or axillary tubercles; pedicels ca 5 mm long, densely spreading hairy to glabrescent,
becoming ca 12 mm long in fruits. Calyx lobes broadly elliptic, 2- 3x1- 1.5 mm, minutely
pubescent outside. Stamens 10; filaments ca 1.5 mm long, hairy; staminodes oblong, ca
1 mm long, tufied hairy at apex. Ovary ellipsoid, ca 2 mm long, glabrous; style ca 1 mm
long; stigma discoid, Capsules ellipsoid. 1 - 1.7 cm long, black.

Fi. (Jan.-) March - May (-Nov.); Fr. ripens during Jan. - Feb. (-May).

Distrib. India: Tropical rain forests, 500 - 1500 m. West Bengal (Darjeeling), Sikkim,
Assam, Meghalaya and Tripura.

Bangladesh and Myanmar.

7. Casearia rubens Dalz. in Hook,, J. Bot. 4: 108, 1852; C. B. Clarke in FI. Brit.
India 2: 593. 1879. C. rubens Dale. var. gamblei M. Mukherjee in J. Bombay Mat. Hist.
Soc. 69: 393, 1973. C. bourdillonii N. Mukherjee in Bull. Bot. Soc. Bengal 19: 109, 1965
[1967]1- P‘ p‘

Evergreen shrubs or trees, up to 15 m tall; young shoots glabrous, Leaves usually
narrowly elliptic-oblong or elliptic-lanceolate, rarely broadly elliptic, usually unequal
sided and cuneate or attenuate at base, obtusely short or long acuminate at apex, entire
and revolute along margins, (4-) 7- 19 (-20) x (2.4-) 3 - 7.5 (-9) cm, glabrous, subcoria-
ceous or coriaceous and shiny when mature, often turn blackish above on drying;
secondary veins 7 - 12 pairs with numerous well-developed intersecondary veins form
sparse imperfect reticulum usually indistinet on upper surface, irregularly branched;
quarternary veins with free endings from moderately dense incomplete meshes inside
the areole, but appear indistinct being concealed in fleshy mesophyll; petioles 7 - 12 mm
long, glabrous. Flowers ca 4 mm across, greenish white; pedicels ca 1.5 mm long,
minutely appressed pubescent. Calyx elliptic, ca 2 mm long, hairy outside, Stamens 8;
filaments ca 1 mm long, narrowed towards apex, hairy; staminodes shorter than fila-
ments, scale-like, hairy at apex. Ovary ovoid, ea 1.5 mm long, glabrous; style almost
absent; stigma capitate. Capsules globular, ca 2 mm long, orange yellow when ripe.
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FI. Aug. - Nov.; Fl. March - June (ripe fruits in Oct.).

Distrib. India; Semievergreen and evergrecn forests of Wesiern Ghats, 200 - 2500
m. Karnataka, Tamil Nadu and Kerala.

Endemic.

Notes. A number of old and authentic specimens of C. rubens could be examined
in CAL. These appear to be more coriaceous and broadly elliptic leaved (with indistingt
reticulum concealed withun fleshy mesophyll ) forms, commonly identified as C. esculen-
ta in Indian herbaria.

8. Casearia thwaitesii Brig., Ann. Cons. Jard. Bot. Geneve 62. 1898; Alston in
Trimen, Handb. Fl. Ceyl. 6(suppl.): 131. 1931. C coriacea Thwaites, Enum. Pl. Zeyl.
20. 1858, non Venl. 1803; C. B. Clarke in FL Brit. India 2: 592. 1879; Gamble, Fl. Pres.
Madras 521. 1919.

Trees, 4 - 20 m tall; young shoots glabrous. Leaves usually obovate, sometimes (in
some leaves) oblanceolate or broadiy elliptic to suborbicular, cuncate or attenuate at
base, obtuse, rounded or in a few leaves even retuse or emarginate at apex, entire and
revolute along margins, 4.5 - 11.5 x 2 - 7.5 em, coriaccous or subcoriaceous, shiny,
glabrous; secondary veins 6 - 7 pairs, prominently forming a sparse imperfect reticulum
apparent on lower surface; irregularly branched; quarternary veins with free endings |
sometimes forming dense reticulum of incomplete meshes together with tertiary veins;
petioles 5 - 12 mm long, glabrous. Flowers light green, ca 4 mm across, 4 - 6 in clusters
mostly from younger axils. Calyx ca 2 mm long, broadly ellipticto suborbicular, glabrous,
ciliolate along margins. Stamens 8; filaments ca 1 mm long, glabrous; staminodes equal
to filaments, alternate ones slender and clavate, thick and oblong, denscly hairy with a
tuft of hairs at top. Ovary ovoid, ca 1 mm long; style short; stigma capitate. Capsules
ellipsoid, ca 1.7 em long or orange yellow when ripe, 2-valved,

Fi. Sept.; Fr. March.

Distrib. India: Montane evergreen shola forests of Nilgiri, Anamalai and Palni hills,
1700 - 2000 m, Tamil Nadu.

Sri Lanka.

9. Casearia tomentosa Roxb., FL Ind. 2: 421. 1832 C. B. Clarke in F1. Brit. India
2: 593. 1879. Anavinga lanceolata Lam., Encycl, 1: 148. 1783, non C. lanceolata Miq.
1844, C elliptica Willd., Sp. P1. 2: 628, 1799, nom. superfl. (bascd onA. lanceolata Lam.).

Beng.: Maun; Hindi: Chilla, Churcha; Mar.: Karei; Or.: Kokra; Tam.: Kodichai;
Tel.: Chilaka-duddi.
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Shrubs or small trees, up to 8 m tall; branchlets tomentose or pubescent, rarely
glabrescent; younger parts sometimes velulinous tomentose. Leaves ovate-lanceolate,
usually rounded, rarely cuneate or subtruncate and always somewhat oblique at base,
obtuse or oblusely short acuminate at apex, coarsely but distantly serrate or crenate to
subentire, 5-22x 2.5 - 8.5 cm, subcoriaceous when makure, sparsely but softly pubescent
to velvety tomentose (usually more dense along midrib and beneath) or glossy and
glabrescent, often subdensely pellucid-punctate and lineolate (apparent in glabrescent
young leaves); secondary veins 8 - 12 pairs; petioles 3 - 8 (-10) mm long, densely
tomentose Lo sparsely pubescent. Flowers greenish white, 5 - 8 mm across, few or
numerous in dense axillary glomerules; pedicels 4 - 5 mm long, densely tomentose to
sparsely pubescent. Calyx broadly elliptic, ca 3 mm long, densely to sparsely so inside.
Stamens 8; filaments ca 2 mm long, glabrous; staminodes shorter than filaments, clavate,
villous pubescent at apex. Ovary ovoid, ca 1 mm long, glabrous; style short; stigma
discoid. Capsules 1.5 - 2.8 cm long, ellipsoid.

Fl. (Jan.-) Feb. - April (-May); Fr. Apnil - Aug.

Distrib. India: Common throughout from subhimalayan tracts to peninsular India
up to an clevation of 900 m in dry deciduous forests, scrub jungles, waste lands and river
valleys.

Sri Lanka and Pakistan.

Notes. The South Andaman record (Thothathn in Bull. Bot. Surv, India 2: 365.
1960) of this species is based on the errongous identification of specimens of Glochidion
hirsutum (Roxb.) Voigt (Euphorbiaceae).

10. Casearia vareca Roxb,, FL Ind, 2: 418, 1832; C. B. Clarke in FL Brit. India 2:
593, 1879,

Asm.: Bhagni, Bon-jhalukia.

Shrubs, rarely small trees, up to 7 m tall, often branched from base; bark grey, warty
with white blotches outside; branchlets angular, pubescent. Leaves oblong, oblong-
elliptic or oblanceolate, cuneate at base, obtuse or abruptly apiculate to acuminate at
apex, closely spinulose-serrate along margins, 7.5 - 16.5 x 2.5 - 5.5 cm, subcoriaceous,
minutely puberulent along midrib or glabrous above, densely spreading ferruginous
pilose to puberulous at least along costa beneath; midrib ridged benath; secondary veins
7- 12 pairs, arcuate, ridged and prominent beneath; petioles (3-) 5 - 10 mm long, densely
to sparsely hairy. Flowers ca 3 mm across, greenish grey or whitish, in dense axillary
fascicles; pedicels 2 - 3 mm long, becoming 4 mm in fruits, densely clothed with brownish
hairs below articulation, glabrous or nearly so above. Calyx lobes broadly ovate to
suborbicular, ca 2 mm long, glabrous. Stamens 6 - 12; filaments united into a tube,
alternating with as many pubescent broad staminodes, a little shorter than anthers;
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staminodes broad, hairy at apex. Ovary ovoid to oblong; style short; stigma capitate.
Capsules ovoid, 7 - 10 mm long, bright orange yellow when ripe. Sceds 4 - 6, oblong,
attached to the middle of the valves; aril leshy, scarlet.

Fl. May - Sept.; Fr. Aug. - April.

Distrib. India: Subtropical rain forests, 100 - 1000 m, Wesl Bengal (Cooch Behar,
].lpaiguﬁ}. Sikkim, Assam, Meghalaya, Arunachal Pradesh and Nagaland.

Bhutan, Bangladesh and Myanmar.

Notes. In Assam, fruits are made into a paste and given to those suffering from
worms. The juice of the fruits are often used as ear drops when attacked by ticks.

11. Casearia wynadensis Beddome, lcon. PL Ind. Or. t. 160. 1874; C. B. Clarke in
Fl. Brit. India 2: 594, 1879,

Mal.: Kari-kunnan,

Shrubs or small trees, up to 9 m tall; branches softly pubescent; younger parts
aureo-villous. Leaves narrowly elliptic to elliptic-oblong, acute to cuncate at base,
long-acuminate or rarely acute at apex, sharply serrate to serrulate along margins, except
at basal part, 85 - 155 x 3 - 5 cm, membranous, becoming chartaceous with age,
subdensely pellucid-punctate and lineolate, aureo-villous along midrib and veins and
elsewhere pubescent when young, at length glabrescent above except the midrib and
softly pubescent beneath especially along midribs and veins; sccondary veins 7 - 9 pairs;
petioles 7 - 10 mm long, softly brown pubescent. Flowers ca 5 mm across, 6 - 8 in axillary
few-flowered fascicles; pedicels slender, ca 3 mm long, hairy. Calyx broadly elliptic, ca
2.5 mm long, pubescent outside, sparsely so inside, pellucid-punctate, ciliolate along
margins. Stamens B; filaments ca 1.5 mm long, connate at base with 8 alternating
staminodes shorter than filaments, villous pubescent at top. Ovary oblong-ovoid, atte-
nuated into a style, both hairy; stigma 2 - 4-lobed. Fruits ovoid to oblong-ellipsoid,
shortly apiculate at apex, 13 - 16 mm long, 8 - 10 mm thick, orange.

Fl. May - June; Fr. July- Dec.

Distrib. India: Evergreen forests of Western Ghats, 700 - 1000 m. Tamil Nadu and
Kerala. Rare.

Endemic.

12, Casearia zeylanica (Gaertner) Thwaites, Enum. Pl. Zeyl. 19. 1858; Alston in
Trimen, Handb. Fl. Ceyl. 6 (suppl.): 131. 1931. Vareca zeylanica Gaertner, Fruct. 290,
L. 60, 1788, C. esculenta Roxb., FL. Ind. 2: 422, 1832; C. B. Clarke in Fl. Brit. India 2: 592.
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1879, p. p. C. bourdillonii N. Mukherjee in Bull. Bot. Soc. Bengal 19(2): 109. 1965 (1967),
quoad C. varians Beddome, excl. descr. et specim. cit,

Tam.: Koitagovai.

Evergreen shrubs or small trees, 6 - B m tall; bark white; young shoots angular,
appressed hairy. Leaves closely arranged at apices of branches, elliptic to oblong-ellip-
tic, cuncate at base, acute at apex, distanily crenate to subentire along margins, 7 - 14,
5x2.5- 5 cm, glabrous, subcoriaceous and shiny when mature, often becoming blackish
green on drying; tertiary veins irregularly branched to join other tertiary veins forming
densc imperfect reticulum; quarternary veins not developed; petioles 7 - 12 mm long,
Flowers axillary, ca 4 mm across, yellowish; pedicels ca 1 mm long, appressed pubescent.
Calyx elliptic, ca 2 mm long, pellucid-punctate and lineolate, hairy both inside (3 - 4
rows) and outside, ciliolate along margins. Stamens 8; filaments ca 1 mm long, hairy;
staminodes shorter than filaments, broad, oblong, tufted hairy at tip. Ovary ovoid, ca
1.5 mm long, densely hirsute at least towards apex; stigma recurved on a short style,
obscurely lobed. Capsules ellipsoid, ca 2.5 cm long; aril bright red.

Fi. July- Sept.; Fr. Oct. - Nov.

Distrib. India: East Coast of peninsular India and southwestwards to Anamalai
hills, up to 800 m. Andhra Pradesh, Tamil Nadu and Kerala.

Sri Lanka.

Notes. InCAL, there is a specimen collected by Beddome, mounted on a blue sheet
{Acc. no. 179582) with the label, ‘Casearia varians, Anamallay 1872", This specimen
agrees well with the plant figured in Beddome, F1. Sylv. . 208. 1873 and was correctly
referred to C. esculenta Roxb, by C. B. Clarke. This specimen also agrees with Thwailes
415(CAL!) from Sri Lanka (identified as C. zevlanica), Gamble 12832 from Sriharikota,
Fischer 4680 & 4682 from Sriharikota, Fischer 3145 from Karandemale aad Fischer 4471
from Kanianshola, Annamalais (all in CAL!), In thesc specimens the young shoots are
appressed pubescent and angular; the leaves are closely set in the apical region (nodes
usually 5 - 7 mm or rarely 10 mm apart), glossy and greenish black, Though Beddome
(1. c.) mentions the ovary as glai.. s, in the above-mentioned specimen of Beddome the
ovary is in fact hirsute towards apex (vide Thwaites, L. c. 19).

Gamble (Bull. Misc. Inf. Kew 1920: 56) mistook Bourdillon 104, Travancore (K,
CAL !) to represent the plant figured as C. varigns Thwaites by Beddome (1. c. t. 208)
and ‘pending the possibility of examining more and better specimens’ called the plant
‘C. varians Bedd. not of Thw.' This specimen, however represents C. championii
Thwaites from Sri Lanka.
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Mukherjee (1. c. 109) proposed the name C. bourdillonii for the plant and created
further taxonomic confusion. The description of C. bourdiifonii applied to the clements
ised here as C. rubens Dalz., and of the three speciemns cited by him (L. ¢. 110),
Talbot 483 belongs to C. rubens Dalz., while Talbot 535 and Bourdillon 104 belong to C.

3. Flacourtia L’ Herit

Trees or shrubs: trunk often armed with simple and branched thorns; branches
usually with axillary thorns when young, at length unarmed. Leaves alternate, crenato-
serrate or entire, pinnately veined, sometimes also 3 - S-pliveined at base; secondary
veins upcurved, diminishing near margin, joining superadjacent veins by a series of
cross-veins and giving rise to lateral branches, each to end in a gland beneath the teeth
or at margins; stipules absent. Flowers unisexual (planis dioecious), rarely bisexual in
axillary or terminal short bracteate racemes or racemose fascicles; pedicels articulated.
Sepals 4 - 5, imbricate, subpersistent. Petal absent. Disc extrastaminal, usually consist-
ing of distinct glands inserted before sepals, and annular or lobed in female. Male
flowers: Stamens numerous; anthers oblong or globular, usually dorsifixed and versatile;
pollen tricolporate, reticulate, subprolate. Pistillode absent. Female flowers: Carpels
{2-) 3 - 6 (-10), connate into as many incompletely loculed ovary with deeply intsuding
placentae; ovules usualy 2 in each locule inserted on dividing walls, Styles free or
connate, rarely absent; stigma retuse or shortly bilobed. Fruit fleshy, an indehiscent
berry with indurate endocarp, globose when fresh, characteristically becoming obtusely
cubiform-angular and constricted in middle when dry with 2 superposed pyrenes in each
locule. Seeds 1 - 2, ovoid to obovoid; testa thinly coriaceous; cotyledons orbicular.

Tropical Africa, Asia and Polynesia; ca 15 species, 5 in India,
KEY TO THE SPECIES

la. Leaves 15 cm or more long, pinnately veined (rom base; secondary veins 10 - 12 pairs L. F. helferi
b. Leaves mostly less than 15 em long, 3 - 5-pliveined from or near base; basal primary and secondary

veins together 4 - 6 pairs 2
2. Inforescence glabrous; style [ully connate into a distinct column with shallowly lobed siigma at apes,
contracted into a solid beak in fruit, with radiating stigmas as minute poinis 3. F. jangomas
b. Inflorcscence ususlly pubescent; styles completely free or basally connate, conspicucusly spreading
and recurved both in Nowers and fruits, or absent 3
3a. Styles absent (stigma sessile) 4. F. latifolin
b. Style distinct and conspicuous 4
4a. [Leaves 8 - 15 (- 25) cm long, short or long acuminate at apex, coriaccous or subcorigceous turning red-
dish brown on drang 5. F. moniann

b. Leaves 1.5 -5(-T) cm long, not acuminate at apex, membranous to subcoriaceous, not reddish browm
on drying L F. Indica
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1. Flacourtia belferi Gamble ex Ridley in J. Bot. 74: 223. 1936. F. sumatrana
Planch. ex Hook. f. & Thomson, FL. Brit. India 1: 192, 1872, p. p.; Kanjilal et al,, Fl. Assam
1: 90. 1934.

Trees, small, unarmed, dioecious; young shools usually puberulous. Leaves oblong-
elliptic or oblong-ovate, rarely a few oblanceolate, usually cuneate, rarely rounded or
subtruncate at base, acutely acuminate at apex, coarsely (somewhat deeply) crenato-
serrate (gland-tipped beneath) along margins, 15- 28x6.5 - 12 em, subcoriaceous, shiny,
minutely puberulent along veins especially beneath or glabrate; secondary veins 10 - 12
pairs, impressed above, raised bencath; tertiary veins more or less perpendicular to
midrib; petioles 10 - 15 mm long, minutely puberulent. Flowers in slender pubescent
bracteate racemes or panicles (sometimes clustered), 3 - 5 em long; pedicels ca 2 mm
long, hairy. Sepals minute, hairy on both surfaces. Male flowers: Stamens numerous.
Female flowers: Ovary ovoid, glabrous; styles 4, slender, recurved; stigma minute. Berry
ovoid or oblong, ca 4 mm long,

Fl. July;, Fr. Sept,
Diserib. India: Assam (Sibsagar, Moriani forest). Rare.
Myanmar (Tenasserim).

2. Flacourtia indica (Burm. {.) Merr., Interpr. Rumph. Herb. Amb. 377. 1917;
Sleumer in Fl, Males. I, 5: 76. 1954, Gmelina indica Burm. [, FL Ind. 132, 1. 39, [.5. 1768,
F. sepiaria Roxb., Pl Corom. 1: 48, L 68. 1796; Hook. [. & Thomson, FL. Brit. India 1:
194, 1872. F. ramonichii 1’ Herit,, Strip. Nov. 3: 59, 1.30 & 30 B. 1786; Hook. [. &
Thomson, Fl. Bril. India 1: 193. 1872, pro maj. parte excl. var. latifolia.

Kan,: Hetfari-mully; Mal.: Cherni-mullikka-chedi, Kuramully, Kuramulli; Tam.:
Kattukalai, Kodumundi, Soinkalal.

Shrubs or small trees, dioecious, polymorphous, deciduous, up to 15 m tall; trunk
in older trees often armed with branched thorns; juvenile shoots and branches with
simple thorns; branchlets glabrous or pubescent. Leaves usually clustered towards
apices on older branches, variable in shape, size, texture and indumentum, obovate,
ovate, oblong or suborbicular, usually cuneate and 3 - S-pliveined at base, acute, obtuse
or somelimes emarginate at apex, coarscly crenate to subentire along margins, 1.5 - 5
(-T)x1-3(-4) cm, membranous Lo subcoriaceous, glabrous above and glabrous or more
or less pubescent along midrib and veins beneath, or pubescent to softly tomentose on
both surfaces; basal primary and upper secondary veins together 4 - 6 pairs; petioles (3-)
5 - 10 mm long, red, usually hairy. Flowers ca 4 mm across, yellowish green, solitary, or
few in axillary bracteate glabrous racemose clusters or terminating in short lateral 3 -
4-leaved thorny twigs, or in distinct puberulous or tomentose panicles up to 3 cm long;
pedicels articulated ncar middle, 3 - 5 mm long, puberulous or glabrous. Sepals 4 - 5,
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slightly connate at base, ovate, obtuse, subglabrous outside, hairy inside. Male flowers:
Stamens numerous; filaments ca 2.5 mm long, minutely hairy at base; anthers versatile;
disc lobed. Female flowers: Disc entire; ovary globular, somewhat attenuate at apex,
with 3 - 6 radiating ca 1 mm long terete thick styles little or not connate at basc, with
slightly bilobed recurved stigmas.  Berries ellipsoid to subglobose, with 6 - 7 pyrenes,
5 . 10 mm across, dark purple or red when ripe; seeds trigonous, pale yellow to brown.

Fl. Dec. - March; Fr. ripens from May - Aug.

Distrib. India: Throughout in dry thickets, scrub jungles, dry deciduous and mixed
forests, up to 1200 m. Common,

Widespread in S.E. Asia and tropical Africa.

Notes. Fruils of some varieties are sweel and eaten raw. Fruils are also used
medicinally for jaundice and enlarged spleen.

Twiggy forms are sometimes grown as impenetrable hedges.

Following Sleumer (. c.) F. indica is here accepted in a wider sense. F. ramontchii
is usually a small tree with larger leaves, distinct paniculate inflorescences, and found in
dry deciduous and mixed forests. F. indica (F. sepiaria) on the other hand is usually a
twiggy shrub with smaller leaves, few Nowers in axillary clusters and found in dry thickets
and scrub forests.

In some regional floras though certain sets of characters have been proposed to
segregate the two as distinct, these did not yield any satisfacotry result when put to test
on a larger collection with baffling intcrgrading forms.

3. Flacourtia jangomas (Lour.) Racusch., Nom. Bot. ed. 3: 290. 179", Sleumer in
Fl. Males. [, 5: 72, 1954, F. cataphracta Roxh, ex Willd., Sp. PL 4: 830. 180%; Hook. [ &
Thomson in Fl. Brit. India 1: 193, 1872 Fig. 73,

Asm.: Paniol, Luck-luki; Beng. & Hindi: Paniala; Or.: Baincha; Tel.: Kanji.

Trees, 6 - 10 (-20) m tall, dioecious, deciduous; trunk and branches densely beset
with simple and branched thorns when young, becoming more or less thornless with age;
Young shoots usually minutely puberulent, Leaves ovate to ovate-lanceolate, cuncate lo
rounded and 3 - 5-pliveined at base, obtusely acuminate at apex, serrato-crenate along
margins, 5 - 10.5 x (2-) 3 - 5§ cm, thinly chartaceous, glabrous and shiny green above,
minut=ly puberulent along midrib beneath; basal primary and sccondary veins together
4 - 5 pairs; petioles 4 - 7 mm long, usually puberulent. Flowers greenish white, 5 - 6 mm
across, few in glabrous bracteate racemes or corymbose 1 - 1.5 em long fascicles. Sepals
4 (-5), subequal, broadly ovate, ca 2 mm long, minutely puberulous outside, densely so
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Fig. 73. Flacourtia jangomas (Lour.) Racusch.: a. branch with male (lowers; b. male
flower; c. stamen; d. female flower; e. ovary, Ls.; [ fruit; g. & h. seeds, two .
views,
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inside. Male flowers: Stamens numerous; filaments glabrous. Female flowers: Ovary
flask-shaped to subglobose; styles 4 - 6, connate into a distinct column and contracted
into a solid beak in fruits; stigma as many, dilated and shallowly bilobed, recurved,
radiating as minute points in fruits. Berries subglobose, 1.5 - 2.5 cm across, dark red or

purple when ripe.

FL March - May (-June}; Fr. Aug. - Oct.

Distrib. India: Frequently semiwild in Brahmaputra Valley and adjoining areas in
the North-east (probably originally from Bangladesh - Assam - Upper Myanmar),
elsewhere cultivated. Uttar Pradesh, Bihar, West Bengal, Assam, Meghalaya, Manipur,
Tripura, Orissa and Andhra Pradesh.

Widely cultivated in 5.E. Asia and E. Africa.
Notes. Fruits are pleasantly acidic, eaten raw and made into jelly.

4. Flacourtia latifolia (Hook. f. & Thomson) Cooke, Fl. Bombay Pres. 1: 56. 1901.
F. ramontchii L'Herit. var. latifolia Hook. {. & Thomson in FL. Brit. India 1: 193, 1872,

Kan.: Kal-champigai, Naga-champigai; Mar.: Tambat.

Trees, 5 - 12 m tall, deciduous; main stem often ferociously armed at base, with
simple and branched thorns, up to 11 (-25) cm long, usually unarmed above; young shoots
tomentose. Leaves usually broadly elliptic to oblong-elliptic, sometimes ovate or oblan-
ceolate, usually cuneate or sometimes subcordate and 3-pliveined at base, obtusely short
or long (rarely also acutely) acuminale, rarely obtuse at apex, coarsely shallowly to
obscurely crenate along margins, 5.5 - 14.5 x 2.8 - 7.5 (juvenile ones 19 x 9) cm,
membranous when young, chartaceous or subcoriaceous at maturity, shiny, glabrous
except minutely pubescent on both surfaces along midrib and veins; basal primary and
secondary veins together 4 - 5 pairs; quarternary veins irregularly branched, together
with tertiary veins form dense reticulum, more prominent beneath; petioles (5-) 7 - 12
mm long, densely puberulent. Flowers yellowish green, sweet scented, usually in slender
lax pubescent bracteate racemes, up to 2 cm long, rarely solitary or in racemose clusters;
pedicels 3 - 5 mm long, articulated at middle, pubescent. Sepals ca 1 mm long, broadly
ovate to suborbicular, densely clothed with spreading hairs inside, minutely pubescent
outside. Owary urceolate, ca 1 mm long, glabrous, obscurely 3 - 4-lobed at apex with
stigma at top. Berries subglobose, ca 9 mm across, green, dark purple when ripe, with
obscurely bilobed stigmas, sessile at top,

FI. (March- ) April - May; Fr. (May-) July - Sept.

Distrib. India: Semievergreen and moist deciduous forests of Western Ghats, up
10 1200 m. Maharashtra, Karnataka and Kerala.

_—
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Endemic.
Notes. Fruils are edible.

In CAL there are a few Herb, Blatter specimens of F. latifolia from Maharashira
and Karnataka determined as F. indica by Sleumer in Dec. 1955. Quoting observations
of Slcumer on these specicmens, Santapau (Fl. Khandala 10, 1960) did not recognise F.
latifolia as distinct from F. indica complex. The stigmas (3 - 4) which are clearly sessile
and unique in this Indian species, amply justifies its segregation as a distinct specics.

[ have examined a few specimens of Xylosma latifolium Hook. f. & Thomson (FL
Brit. India 1: 194. 1872) in CAL including one male specimen from ‘Bababoodan Hills,
Malabar, Law’ (Acc. no. 33129 - Type coll. !) and failed to distinguish them from F.
latifolia. Surprisingly, the description of Xylosma latifolium Hook. [. & Thomson hardly
differs from those provided for F. latifolia (Hook. [. & Thomson) Cooke, except perhaps
in one character - ‘stvle very distinct’ (Hook. [. & Thomson, 1. c. 195). In Xyosma,
normally the style is very short and cylindrical or absent and there are only 2 stigmas. It
is therefore presumed that the short neck of the young urceolate ovary of F. latiffia might
have been mistaken for a style in Xyiosma latifolium. Pending examination of more and
authentic specimens, the species is thercfore not recognised under Xvlosma for the
present,

5. Flacourtia montana Grahams, Cat. Fl. Bombay 10. 1839; Hook. f. & Thomson,
Fl. Brit. India 1; 192. 1872,

Kan.: Hennu-sampigi, Gajale, Nayibela; Mal.: Chalirin-pazham, Charal-maram;
Mar.: Atlak, Tar-bor, Champari.

Trees, (5-) 10 - 15 (-20) m tall, dioecious; trunk, sucker shoots and branches
frequently armed with 5 - 8 cm long thorns; young shoots and branches often densely
tomentose, sometimes minulely puberulous to glabrescent. Leaves broadly elliptic,
oblong-elliptic, ovate-lanceolate, usually cuncate and conspicuously 3 - 5-pliveined at
base, acute or rarely long acuminate at apex, coarsely serrale or crenate Lo subentire,
8-22x3.5- 9.5 cm, coriaceous or subcoriaceous, shiny green, turning reddish brown,
especially bencath on drying, glabrous or sometimes densely Lo sparsely tomentose along
midrib near basc above, usually sparsely to densely along midrib and veins beneath; basal
primary and secondary veins together 5 - 6 pairs, usually set widely apart; tertiary veins
more or less perpendicular to midrib, together with quarternary veins form reticulum
conspicuous beneath; petioles 4 - 8 mm long, denscly tomentose Lo glabrescent. Flowers
unisexual, creamy white, in short slender bracteate pubescent lax racemes or dense
paniculate clusters, up to 2 cm long; pedicels ca 3 mm long, up to 4 mm in fruits, hairy.
Sepals minute, sparsely hairy or glabrescent outside, densely spreading hairy inside
(appears ciliolate from above). Male flowers: Stamens numerous; filaments ca 3 mm
long, glabrous. Female flowers: Ovary urceolate, ca 1.5 mm long, glabrous, sometimes




surrounded by a few staminodes at base; styles 5 (-6), spreading and recurved, bifid at
apex; stigma minute. Berry ca 1.7 cm across, globose, obtusely ribbed, reddish purple
when ripe; seeds 6, in 2 rows, compressed, hard, woody and rough.

FL Mov. - Feb. (June); Fr. Feb. - April.

Distrib. India: Semicvergreen and moist deciduous forests of Western Ghats, up
to 1000 m (1800 m), Maharashtra, Karnataka, Tamil Nadu and Kerala.

Endemic.

Notes. Fruits arc pleasantly acidic, eaten raw and made into jelly,. Wood is heavy,
used locally for building purposes.

CULTIVATED TAXA

1. Flacourtia inermis Roxb,, Fl. Corom. 3: 16, 1.222. 1811; Hook. [. & Thomson in
FL. Brit. India 1: 192, 1872,

An unarmed small tree with oblong-ovate, ovate-lanceolate or elliptic leaves, bisex-
ual flowers in short racemose fascicles and red globose berries, ca 2.5 cm across with
remnants of stamens at base.

Probably a native of Malaya, cultivated in some parts of Maharashtra, Kerala and
elsewhere for the acidic fruits seems to be good for jams and pickles.

2. Flacourtia rukkam Zoll. & Mor., Syst. Verz. 33. 1846; Hook. [. & Thomson in
FL Brit. India 1: 192. 1832

A small tree, often ferociously thorny on trunk, with coarsely crenate oblong-ovate
or oblong-elliptic leaves, greenish yellow flowers in short racemes and globase berries
€a 2.5 cm across, crowned with peg-like free styles.

A native of Malaya, sometimes cultivated for the edible acidic fruits palatable by
rubbing between palms.

4. Gynocardia E. Br.
Monotypic; description and distribution as for the species below.

Gynocardia odorata R. Br. in Roxb,, Pl. Corom. 3: 95, t. 299, 1820; Hook. [. &
Thomson in Fl. Brit. India 1: 195, 1872, Fig. 74.




408 FLORA OF INDIA

Fig. 74. Gynocardia odorata R. Br. : a.leaf; b. portion of venation on upper leaf surface
showing granular depositions.
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Ass: Bonsha, Lemtem; Beng: Chawlmugra; Kh.: Dieng-soh-phailing; Garo: Sike-
tulpi.

Trees, dioecious, evergreen, 10 - 30 m tall, glabrous. Leaves alternate, entire,
oblong, rarcly ovate-oblong or obovate-oblong, rounded or cuneate al base, short or
long acuminate, rarely even caudate-acuminate at apex, entire but somewhat uneven
along margins, 10-33x3.5 - 10.5 cm, dark green above, paler bencath, glabrous, pinnately
veined; sccondary veins 5 - 9 pairs, arcuate, gradually diminishing apically close to
margin, connected Lo superadjacent veins by a series of cross veins; tertiary and quar-
ternary veins conspicuously impregnated with granular depositions; tertiary veins more
or less perpendicular, giving rise to repeatedly dichotomously branched radially spread-
ing lateral branches, facing especially midrib and together with quaternary veins forming
inc~mplete meshes; petioles 0.7 - 2.2 cm long; stipules caducous. Male flowers pale
yellow, 2.5 - 3.5 cm across, fragrant, solitary or few in axillary bracteate corymbs or
numerous aggregated together in several corymbose clusters on tubercles on stems and
older branches; pedicels 2.5 - 5 cm long. Calyx-lobes 5, connate into a cupular calyx,
5-lobed at apex, obtuse, ca 7 mm long. Petals 5, oblong, obtuse at apex, ca 15 x 7 mm,
fleshy; epipetalous scales oblong, obtuse and densely ciliate along margins, ca 6 x4 mm.
Stamens ca 100; filaments broadened towards base, ca 10 mm long, woolly; anthers
lincar-oblong, basifixed, ca 5 mm long. Pistillode absent. Fernale flowers few on tubercles
on stems and older branches. Sepals and petals similar to but bigger than those in males.
Staminodes 10 15, villous. Carpels 5, connate into a globose unilocular superior ovary;
ovules numerous in parietal placentae; styles 5; * tigmas hastate. Berry globose, 8 - 12
cm across; pericarp thick, hard, rugose, greyish, glabrous. Seeds numerous, variable,
usually ovoid or el *psoid, irregularly compressed, 2.5 - 3x 1.8 - 2.2 cm; testa rough and
pitted except for the fleshy silvery grey hilar region occupying about half of the seed
surface; endosperm oily; cotyledons flat, fleshy.

Fl. March - May, Fr. ripens during Nov. - Dec.

Distrib. India: 300 - 1200 m. West Bengal (Jalpaiguri, Darjeeling), Sikkim, Assam,
Meghalaya, Arunachal Pradesh, Manipur and Nagaland.

Bhutan, Bangladesh and Myanmar.

Notes. The granular depositions on the tertiary and quaternary veins, which is
unique to this species in Flacourtiaceae and is evident under a hand lens, casily
distinguishes sterile specimens ol this species from Hydnocarpus kurzii with which it is
often mistaken in the herbaria,

The seeds, though once thought to be the source of chaulmoogra oil, yield gynocar-
dia oil, which does not contain any chaulmoogric acid or its homologue. The seeds also
contain cyanogenic glycoside-gynocardine and used as fish poison.
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5. Homalivm Jacq.

Trees or shrubs, sometimes buttressed at base. Leaves usually coriaccous or
subcoriaceous, crenate to subentire, pinnately veined; secondary veins branched to-
wards margin to join superadjacent veins and to terminate in a gland bencath cach teeth
or at margin. Flowers bisexual, subtended by caducous or persistent bracts, spirally
arranged, singly or in glomerules in terminal or subterminal racemes, panicles or spikes.
Hypanthium funnel-shaped, adnate to lower half of ovary; sepals and petals in separate
whorls, perigynous, somewhat accrescent in fruit. Sepals 4 - 8 (-12), with an episepalous
nectar gland opposite each. Petals as many, often similar to and alternating with sepals,
inserted at throat of calyx-tube. Stamens solitary before each petal or 2 or more in
fascicles on and or before cach petal, between disc lobes and often alternating with
staminodes; anthers didymous, dorsifixed, extrorse; pollen tricolporate, endoaperture
lalongate. Carpels 2- 5, connalte into unilocular, half inferior ovary usually hairy outside
and sometimes also inside, maturing into a coriaceous or bony fruit, beaked at apex;
ovules 1 - many, pendulous on parietal placenta, confined to apex; styles (2-) 3 -9, free
or shortly connate at base; stigma capitellate. Fruits ovoid or subglobose, splitting into
valves at apex or indehiscent. Seeds 1 - few, minute, angular, oblong; endosperm fleshy;
cotyledons foliaceous.

Pantropical; ca 200 species, 6 in India.

KEY TO THE SPECIES
la. Stamens solitary before each petal 2
b. Stamensin groups of 3 or more, on and or before cach petal 4
2a. Tertiary veins prominently raised beneath, oblique to midrib; flowers sessile, in glomerules of 2 - 5 in

pendulous spikes 4. H. tomeniosum

b. Tertiary veins not prominently raised beneath, more or less perpendicular at least along midriby;
flowers pedicelled, arranged singly or in glomerules in racemes or panicles 3
3a. PFlowers arranged singly in divaricately branched panicles 3 H. nepaulense

b. Flowers in glomerules of 2 - 15 or more in simple racemes rarely shortly branched towards base
1. H. cevlanbcuim
4a. PFlowers sessile in spikes 6. H. irsvancoricum
b. Flowers pedicelled in racemes or panicles 5
5a. Racemes simple, sparsely flowered L H. juinii
b. Panicles divaricately branched, moderately flowered 4. H. schlichil

L. Homalium ceylanicum (Gardner) Benth. in J. Proc. Linn. Soc., Bot. 4: 35, 1860
(as "zeylanicum”); C. B. Clarke in Fl. Brit. India 2: 596. 1879. Blackwellia ceylanica
Gardner in Cale. J. Mat. Hist. 7: 452. 1846,

Evergreen trees, 8 - 30 m tall; bark smooth, grey, peeling off in irregular flakes; trunk
reaching up to 80 cm in diam. Leaves narrowly to broadly elliptic, rarely elliptic-oblong,
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lanceolate or oblanceolate, cuneate at base, short or long acuminate at apex, coarsely
crenate to subentire along margins, 7- 19x 3.5 - 10 em, usually subcoriaceous, sometimes
also membranous; sccondary veins 5 - 7 pairs; tertiary and quaternary veins forming fine
reticulum; petioles 7 - 12 mm long, usually puberulent. Racemes slender, axllary and
subterminal, pendent, simple, rarely slightly branched towards base, 10 - 35 cm long,
Flowers greenish white, foetid; pedicels ca 2 mm long, articulated below the calyx
Sepals 4 - 6, lincar-oblong. Petals as many and a little longer and broader than sepals.
Stamens as many and opposite to each petal, alternating with densely hairy cpisepalous
glands, ciliate along margins; filaments 2 - 3 mm long. Ovary densely pilose to sparsely
pubescent; styles 4 (-5), spreading, bairy, 1.5 - 2 mm long; stigmas capitate.

KEY TO THE SUBSPECIES

la. Indumentum grey, minute and appressed; sepals and petals moderately to densely pubescent or tomen-

tose ouiside, more densely so inside L.1. subsp, ceylanicum
b. Indumentum whitish, short and spreading; scpals and petals moderately to sparsely hirtellous outside,
sparingly hirtellous to glabrate inside LY subsp. minutiforom

L. 1. subsp. ceflanicum
Kan.: Aulikaddi-mara, Kala; Mal.: Manthala-mukki,

Young twigs puberulous. Leaves usually abruptly acuminate at apex, coarsely to
repando-crenate along margins, 7- 15x3.5 - 7 cm, shiny above, glabrous on both surfaces
or minutely puberulous along midrib and veins lowards base beneath. Racemes up to
22 cm long, appressed pubescent to densely tomentose. Flowers 3 - 4 mm across;
pedicels 1 - 1.5 mm long, appressed tomentose. Hypanthium 1 - 1.5 mm long, often
obscurely ribbed, appressed pubescent to tomentose. Sepals 1 - 1.7 mm long. Petals
spathulate, both densely bearded pilose along margin. Ovary densely pilose.

Fl. (Feb.) March - May; Fr. Oct. - Dec.

Distrib. India: Evergreen forests of Western Ghats, 200 - 1300 m. Andhra Pradesh,
Karnataka, Tamil Nadu and Kerala,

Sri Lanka.

Notes: Ornamental; the timber is hard, heavy and durable, used for beams, poles,
masts and building purposes.

1. 2. subsp. minutiflorum (Kurz) Mitra, stat. nov. H. minutiflorum Kurz, For. Fl,
Brit. Burma 1: 532, 1877, C. B, Clarke in Fl, Brit India 2: 596, 1879, H. bhamoense
Cubbitt & Smith in Rec. Bot. Surv. India 6: 33. 1913, H. bhamoense var. debbarmani
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Kanjilal et al. in Fl. Assam 1: 85, 1934, incl. forma glabra. H. ciliatum N. Mukherjee in
J. Bombay Nat. Hist. Soc. 69: 390, 1973.

Young twigs glabrescent to densely hirsute. Leaves coarsely to repando-crenate or
subentire along margins, 8 - 19 x 4 - 10 cm, glabrous or nearly so on both surfaces or
minutely hirsute along midrib and veins above, moderately to densely hirsute on veins
and sparsely so elsewhere bencath. Racemes up to 35 cm long, glabrescent to densely
hirsute. Flowers 2 - § mm across; pedicels ca 2 mm long, slender, sparsely to moderately
hirtellous, Hypanthium 1 - 2 mm long, faintly to moderately ribbed, sparsely to moder-
ately hirtellous. Sepals 0.8 - 2.5 mm long, densely pilose to sparsely ciliate along margins,
Petals 1 -3 mm long, oblong, spathulate or oblanceolate, hairy, like sepals, along margins.

Fi. March - May; Fr. Oct. - Dec.

Disinib, India: Semicvergreen and evergreen subtropical forests, 50 - 1500 m. West
Bengal (Darjeeling), Sikkim, Assam (Cachar), Meghalaya (Garo Hills) and Mizoram.
Bhutan, Bangladesh (Sylhet, Chittagong), Myanmar and Thailand.

Notes. The subspecies minutiflorum proposed here constitutes a distinct population
of H. cevlanicum subsp. ceylanicurm. The various forms often named as H. bhamoense,
H. bhamoense var. debbarmani (H. ciliatum), H. bhamoense var. debbarmani forma
glabra and the less known H. minutiflonsm, in fact represent some of the typical elemenis
of this highly variable intergrading population, Thus, Kanjilal et al. (Lc. 86) even while
describing two such forms as distinct taxa expressed the apprehension that H. bha-
moense together with those two infraspecific taxa may consititute a northeastern race of
H. ceylanicurm and might have to be combined with it.

The typical H. minutiflonim (Pegu - Type, CAL ) compares well with H. bhamoense
var, debbarmani forma glabra (Sylhet, Chittagong) except that in the former some of the
flower clusters in the lower part of the racemose inflorescence further develop into small
racemose branchlets, a character, though not reported, is also noticed in two specimens
of H. cevlanicum from Sri Lanka (Thwaites 388, CAL). However, the general tendency
of the common stock of flower clusters to develop into rudimentary rachiules is clearly
discernable in a number of specimens of both the subspecies.

Further, in H. bhamoense var. debbarmani forma glabra, though the flowers are
usually smaller like H. bhamoense and H. minutiflorum, in a number of glomerules in
two specimens from Sylhet (Kanjilal 7639, CAL) both small and much bigger (sterile !)
flowers are noticed. These bigger flowers resemble those of H. bhamoense var. debbar-
mani.

2. Homalium jainii A N. Henry & Swamin. in J. Bombay Nat. Hist. Soc. 78: 570.
1981.
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Trees, up to 30 m iall; young twigs glabrous. Leaves narrowly elliplic to elliptic-
oblong, cuncate or subobluse at base, acuminate al apex, crenato-repand to subentire
along margins, 4 - 11 x 1.5- 4.5 em, coriaceous, glabrous, shiny above; secondary veins
7 - 9 pairs, lertiary and quarternary veins forming distinct reticulum on both surfaces;
petioles 6 - 12 mm long. Racemes up to 20 cm long, grey tomentose. Flowers 10 - 12 mm
across, greenish yellow.  Hypanthium ca 4 mm long, grey tomentose. Sepals 6 - 9,
oblong to spathulate, obtusc at apex, 5 - 8 x 1.5 - 3 mm, lomentose. Pctals triangular-
ovate-oblong, 4 - 7x 1.5 - 3 mm, tomentose, connivent over ovary afier anthesis. Stamens
6 - 7 in fascicles on and before each petal (3 between nectar glands and rest on petal
above the level of glands); filaments 4 - 5 mm long, sparsely pilose. Ovary tomenlosc;
styles 6 - 9. Fruits not seen.

Fi. Oct.; reported to flower very rarely, possibly once in many years.

Distrib. India: Evergreen forests of 8, Western Ghats, ca 1000 m; also in rocky
lowlands along streams. Tamil Nadu (Kanniyakumari). Rare.

Endemic.

3. Homalium napaulense (DC.) Benth. in J. Proc. Linn. Soc., Bot. 4: 34. 1866; C.
B. Clarke in Fl. Brit. India 2: 596. 1879, as "nepalense’. Blackwellic napaulense DC.,
Prodr. 2: 54. 1825,

Trees, 8 - 15 m tall; young twigs usually puberulous. Leaves ovate, ovate-elliptic,
cuneate, rounded or even subtruncate at base, acuminaie at apex, crenale, 6 - 16 x4.5 -
10 cm, subcoriaceous, usually glabrescent to moderately velutinous especially along
midrib and veins rarely densely so both above and beneath; secondary veins 6 - 8 pairs,
branched to terminate somewhat conspicuously into glands at margin; petioles 1.5- 2.5
cm long, densely ferruginous tomentose. Panicles axillary, densely pyramidal, 5 - 15 cm
long, densely ferruginous tomentose. Flowers ca 5 mm across, white, foetid; pedicels ca
1.2 mm long, densely hairy. Hypanthium ca 1.5 mm long, densely appressed hairy,
slightly ribbed in fruits. Sepals 6 - 8, linear, densely pilose outside, sparsely so inside.
Petals as many and slightly longer and broader than sepals, spathulate or oblanceolate,
ca 2 x 0.7 mm, densely pilose outside, sparsely so or even glabrate inside, somewhat
bearded along margins. Stamens as many and opposile to each petal, alternating with
densely hairy episepalous glands; filaments ca 1.5 mm long. Ovary densely pilose
outside, sparsely pubescent inside; styles 3 - 4. Fruit not seen.

Fi. May - June,
Distrib. India: Tropical and subtropical mixed and evergreen forests, 700 - 2100 m.

Nagaland, Bihar (Singhbum), Orissa (Mayurbhanj, Ganjam, Koraput and Puri) and
Andhra Pradesh (Vishakhapatnam and E. Godawari).
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Mepal.

4, Homalium schlichii Kurz, For. FL. Brit. Burma 1: 5§32, 1877; C. B, Clarke in FL
Brit. India 2; 597, 1879; Kanjilal et al., Fl. Assam 1: 86, 1934,

Kh.: Dieng-soh-mara.

Evergreen or semievergreen trees, up to 35 m tall, buttressed at base when old: bark
rough, dark brown; young twigs glabrous. Leaves elliptic to elliptic-oblong, rarely ovate,
cuncate at base, obtusely short or long acuminate al apex, coarsely Lo repando-crenate
along margins, 7 - 18 x 4 - 6.5 cm, subcoriaceous, glabrous; secondary veins 8 - 10 pairs;
petioles 7 - 12 mm long. Panicles axillary or terminal, divaricately branched, 5 - 10 em
long, grey tomentose. Flowers white, ca 4.5 mm across, singly disposed; pedicels 1.5-3
mm long, tomentose; bracts small, early caducous. Hypanthium ca 1.25 mm long,
tomentose. Sepals 5 - 6, connate or adnate to ovary at base, lincar-oblong, ca 2x0.8 mm,
densely tomentose on both sides with a densely hairy gland at base. Petals § - 7, slightly
broader than sepals, oblanceolate or spathulate, densely tomentose outside, woolly
tomentose inside and somewhat bearded along margin. Stamens antipetalous in groups
of 3; filaments ca 2 mm long; anthers small, didymous. Owvary denscly pilose; styles 4,
filiform, hairy. Fruit a 2 - 5-valved capsule with coriaceous walls. Seeds few, oblong,

Fl. March - May; Fr. Oct. - Dec.

Distrib. Tndia: Subtropical mixed and evergreen forests up to 1300 m. Assam and
Meghalaya.

Bangladesh (Sylhet and Chittagong) and Myanmar.

5. Homalium tomentosum (Vent.) Benth. in J. Proc. Linn. Soc., Bot. 4: 34, 1860;
C. B. Clarke in Fl. Brit. India 2: 596. 1879, Blackwellia tomentosa Vent., Choix 57, 1. 57.
1803.

Deciduous trees, 20 - 40 m tall, buttressed with straight up to 1 m diam. trunk when
old; bark thin greyish white, pecling off in irregular flakes showing green epidermis
beneath; young twigs more or less tomentose. Leaves subsessile, broadly obovate to
obovate-oblong, rarely elliptic, cuneate but ultimately rounded at base, rounded or short
acuminate at apex, shallowly and distinctly crenate along margins, 10 - 25x 5 - 13.5 cm,
coriaceous or subcoriaceous, minutely tomentose to glabrescent above, minutely pube-
scenl to woolly tomentose beneath; secondary veins ca 12 pairs, prominently raised
beneath, branched to terminate conspicuously into glands at margin; petioles 3 - 7 mm
long, thick. Spikes stout, pendulous, 10 - 30 cm long, densely ferruginous tomentose.
Flowers 3 - 4 mm across, greenish with a disagreeable odour, arranged in lax glomerules.
Hypanthium ca 1.25 mm long, woolly tomentose, becoming ca 2 mm in fruits. Sepals
5 - 6, oblong-linear, ca 1.25 mm long, tomentose. Petals as Iong as sepals, more or less
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ulate, tomentose. Stamens as many and opposite to each petal, alternating with
densely hairy episepalous glands; filaments ca 2 mm long. Ovary densely woolly tomen-
tose outside, minutely appressed hairy inside; styles 3. Fruits ovoid or subglobose, ca 2
mm long, indehiscent, 1-seeded.

Fl. May - June; Fr. Oct. - Dec.

Distrib. India: Mixed forests of low elevations. Orissa (Ganjam and Puri).
Bangladesh, Myanmar, Indo-China, Thailand, Malaysia and Indonesia.

Notes, Ornamental; wood is hard and heavy, somelimes used like H. ceylanicum.

6. Homalium travancorium Beddome, Fl. Sylv. 2: 1 211. 1872; C.B. Clarke in FL
Brit. India Z: 596. 1879, Fig. 75.

Evergreen trees, 7 - 12 m tall; young twigs glabrous. Leaves ovate, broadly elliptic
or oblong-clliptic, rounded or subacute at base, coarsely to repando-crenate, 7- 10 x
3 - 5.5 em, coriaccous or subcoriaccous, shiny, glabrous; secondary veins 5 - 8 pairs;
tertiary veins more or less oblique to midrib, forming reticulum with quarternary veins;
petioles 8 - 12 mm long. Spikes dense, 5 - 10 cm long, ferruginous tomentose. Flowers
greenish white, ca 5.5 mm across, subtended prominently by a cushion of imbricate
bracts, singly disposed. Hypanthium ca 1.5 mm long, densely grey appressed pilose.
Sepals 5 - 6, triangular-linear-oblong, ca 1.75 mm long, densely appressed outside,
appressed pilose inside, with a densely hairy gland at base. Petals as many as sepals,
spathulate, ca 3 mm long, appressed pilose outside, densely bearded along margins and
inside. Stamens antipetalous in groups of 3 - 4; filaments ca 2.25 mm long, sparsely
pilose. Ovary densely bearded pilose outside, white floccose inside; styles 3- 4, ca3 mm
long, pilose towards base. Fruits ca 2 mm long, ovoid or subglobose, indehiscent,
1-seeded; seeds globose, 0.5 mm across.

Fl. March - May; Fr. Oct. - Feb.

Distrib. India: Evergreen forests of Southern Western Ghats at lower clevations
between 300 - 700 m.  Tamil Nadu and Kerala.

Endemic.
6. Hydnocarpus Gaertn.
Trees or rarely shrubs, evergreen, usually dioecious. Leaves alternate, entire or
serrate, coriaceous or subcoriaceous, pinnately veined; secondary veins upturned, grad-

ually diminishing apically close to margin, connected to superadjacent secondaries by a
series of cross veins; petioles often thickened at apex; stipules foliaceous, caducous.
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Fig. 75. Homalium travancoricum Beddome : a. flowering twig; b. flower; c. flower
ring
showing hypanthium; d. part of flower; e. stamen.
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Racemes axillary, few-flowered; fowers unisexual or bisexual, regular, 5- or rarely
4-merous. Male flowers in 1 - 4 bracteate racemose or cymose fascicles on short axillary
peduncles. Sepals usually 4 - §, free or slightly connate at base, imbricate, subequal,
concave, caducous, Petals 4 - 5, or in multiples there of up to 16, free or connate at base,
with a somewhat fleshy pilose scale at base inside. Stamens 5 - many, free; filaments
broadened towards base at least at anthesis; anthers oblong, reniform or sagittate,
basifixed; pollen tricolporate, reticulate, suboblate to subprolate. Ovary rudimentary,
densely pilose, or absent. Femnale flowers solitary, or a few in fascicles on short axllary
peduncles often arising from older nodes. Sepals and petals similar to but slightly bigger
than those in malcs, Staminodes 5- many, sterile anthers mostly reduced in size. Carpels
(3-) 4- 5(-6), connate into unilocular superior ovary; ovules 2 - many in 6, 4 or 3 parictal
placentac; stigmas as many as placentac, sessile, radially spreading, recurved, deeply
bifid or bilobed and dilated at apex, glabrous above, pilose beneath. Fruit an indehiscent
berry, large, globose or ovoid; pericarp thick and hard, or thin and fragile; exocarp
sometimes radially fibrous. Sceds angular-ovoid-oblong, usvally with membranous aril,
crustaceous testa, oily endosperm and foliaceous cotyledons.

Rain forests of S. & 5.E. Asia; ca 40 species, 4 in India.

Literature. SLEUMER, H. {1938) Monographic der Gattung Hydnocarpus Gaeriner. Bot. lahrh,
601,14 1-4.

Notes. Taraktogenos Hassk. and Asteriastipma Beddome are treated as synomyms
of Hydnocarpus Gaertn,

Among Indian species, the seeds of A alping, H. frzii and H. pentandra produce
oils commonly known as chaulmoogra oil, having high percentages of cyclopentenyl fatty
acids. The true chaulmoogra oil is used extensively in the treatment of cutaneous
discases, especially leprosy. It has been replaced by the more preferred Hydnocarpus
oil obtained from H. pentandra. However, at present sulphur drugs have replaced the
usage of Hydrocarpus oil and its derivatives in the treatment of leprosy. Besides fatty
acids, the seeds also contain cyanogenic glycosides discharging hydrocyanic acid and
are used as fish poision,

The fruits set irregularly which remain on the tree and are harvested once in 2 - 3
years, They are suitable for planting as avenue trees in the hills and yield timber used
for constructional purpose.

KEY TO THE SPECIES

la. Sepals 4, pelals 8 or more, stamens 15 - many 2
b. Sepals, petals and stamens 5 cach 3
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2a. Leaves shiny, tertiary veins perpendicular, irregularty branched, perceptible on both surfaces; quatcr-
nary veins well developed, irregularly branched, forming & dense reticulum with tertiary veins and
pinnately branched to end freely in the arcole; petals 8 L H. kuryil
b. Leaves not shiny, tertiary veins perpendicular, seldom branched, conspicuous only on the lower sur-
face; quatemnary veins scarcely develop reticulation and never end freely in the arcole; petals 12
3. H. macrocarpa
3a. Branchiets stellately puberalent; leaves entire, glabrous; tertiary veins somewhat irregularly armanged,
together with quaternary veins form close reticulum; reticulum distinctly elevated and foveolate
1. H. alpina
b. Branchlcts simply puberulent; leaves serrate (o remotely crenato-serrate, rarcly subentire, minutely
appressed pubescent at loast along midrib and veins beneath; tertiary veins perpendicular, together
with quaternary veins form sparse reticulum; reticulum neither elevated nor foveolate
4. H. pentandra

1. Hydnocarpus alpina Wight, Icon. PL. Ind. Or. t. 942. 1845; Hook. f. & Thomson
in F1. Brit. India 1: 197. 1872, ~ Fig. 76 &77.

Kan.: Sanuseiti, Torathi; Mal.: Mala-maraveiti, Mala-maronti; Mar.: Kastel; Tam.:
Attuchankglai,

Trees, 10 - 30 m tall, evergreen, buttressed when old; trunk ca 30 cm in diam.; outer
bark cream-coloured; inner bark pinkish cream, ca 1 cm thick; twigs glabrous. Leaves
variable, usually ovate-lanceolate, sometimes elliptic, ovate-oblong, or broadly ovate,
cuneate or even subrotund and inequilateral at base, obtusely long or short acuminate
at apex, entire, 6- 25%2 -9 cm, reddish when young, turns dark green with age; secondary
veins 7 - 8 pairs; petioles 7 - 15 mm long. Maie flowers 1.5 - 2 cm across, greenish white,
few in 2 - 4 cymose [ascicles on axillary 5 - B mm long [erruginous tomentose peduncles;
pedicels up to 2 em long, ferruginous tomentose. Scpals connale at base, ovate or
elliptic-oblong, obtuse at apex; reflexed at anthesis, ca 7 x 4 mm, densely ferruginous
tomentose, Petals oblong-lanceolate, concave with involute margins, reflexed at an-
thesis, 10 - 12 mm long, glabrous; epipetalous scales ca 2 mm shorter than petals,
subulate, softly white pilose along margin. Stamens 4 - 5; filaments ca 2.5 mm long,
shorter than petals. Ovary rudimentary, densely pilose. Female flowers solitary, axillary,
rarcly binate. Staminodes 5, lincar-oblong, obtuse, appressed to ovary. Ovary ovoid-
ellipsoid, faintly 5-angular, beaked at apex, densely yellowish white tomentose; stigmas
5, appressed to ovary. Berries ovoid-globose or globose, 5- 7 cm across; pericarp woody,
brownish tomentose. Seeds 10 - 12, embedded in white pulp, ellipsoid or subglobose,
irregularly compressed, 1.5 - 2x 1.3 - 1.7 cm; testa hard.

FL Feb. - April (July, Aug., Oct.) probably throughout the year in flashes; fruiting
afterwards.

Distrib, India: Evergreen forests of S. Western Ghats up to 2000 m. Karnataka,
Tamil Nadu and Kerala,
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Wight (male) : a. flowering twig; b. portion of upper leal

ce showing venation; ¢. male flower.

Fig. 76. Hydrocarpus alpina
surfa
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Fig. 77. Hydnocarpus alpina Wight (female) : a. flowering twig; b, fruit.
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Endemic.

2. Hydnocarpus kurzii (King) Warb. in Engler & Prantl, Pllanzenfam. 3, 60: 21. [.
M-N. (fig. erronco sub Gynocardia odorata ). 1893; Kanjilal et al,, Fl, Assam 1: 87. 1934,
Taraktogenos kurzii Kingin J. Asial. Soc. Bengal 59(2): 123. 1890.

Ass: Lantem: Beng: Chaulamugra, Dalmungri, Garo: Bilibu; Kh.: Dieng-soh-
lap; Lus.: Matta; Man.. Chalmugra, Uthou; Nep.: Bandre; Tipp.: Matta.

Trees, 10 - 20 (-30) m tall, with narrow crown and hanging branches; bark plain grey,
brown or almost black outside, often with white patches, yellow or yellowish brown
inside; branchlets tawny tomentose, soon glabrescent. Leaves bilarious, variable, lan-
ceolate, oblong-lanceolate, elliptic-oblong, obovate-oblong or even elliptic, usually
cuneate, rarely rounded and somewhat inequilateral at base, obtusely short or abruptly
long acuminate, or even obtuse at apex, entire, 9- 25 (-30) x3- 7 (-10) cm, membranous
and minutely appressed pubescent when young, soon glabrescent; secondary veins 7 -9
pairs; petioles swollen and slightly geniculate at upper end, 1 -3 cm long. Male flowers
8- 12 mm across, pale yellow, 3 - § each in two compact fascicles atop a common peduncle
7 - 15 mm long; peduncles 2 - 3 mm long, pedicels 7 - 10 mm long, all strigosely fulvous
tomentose. Scpals ovate-orbicular, concave, ca 5 x 4 mm, fulvous tomentose. Petals
broadly ovate to ovate-orbicular, cuneate at base, ciliate along margins, ca 4 mm long;
epipetalous scales obovate, densely white pilose at apex. Stamens (15-) 20 - 30; liaments
ca 4 mm long, densely pilose. Female flowers 2- 5 in a compact fascicle atop a ca 5 mm
long peduncle, rarely solitary by abortion; pedicels ca 12 mm long, strigosely fulvous
tomentose. Sepals and petals often fewer than in male flowers. Staminodes 10 - 16.
Ovary ovoid, obscurely 6 - 7-ribbed, densely fulvous tomentose, with 4 parictal placentae;
stigmas 4. Berrics globose, somewhat protruded at apex, 8 - 10 cm across; pericarp
reddish brown, velvely tomentose, afierwards scurfy, Sceds 12 - 18, tightly packed in
fruit, angular-ovoid, 2.2-3.2x 1.6 - 2 cm.

Fl. Feb. - April (Nov.), probably throughout the year in flashes; fruiting afterwards.

Distrib. India: Evergreen rain forests. Upper Assam, Manipur, Mizoram and
Tripura,

Bangladesh and Myanmar.

Notes. The seeds of this tree yield the proper Chaulmugra oil, much used for all
Cutaneous complaints.

3. Hydnocarpus macrocarpa (Beddome) Warb. in Engler & Prantl, Pllanzenfam.
3, 3: 21. 1893, Asteriastigma macrocarpa Beddome, For. Man. Bot. t. 266. anal. pl. 27,
1873; Gamble, Fl. Pres. Madras 1: 52, 1915. Tarakiogenos macrocarpa (Beddome)
Balakr. in J. Bombay Nat. Hist. Soc. 67: 57. 1970.
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Trees, 15 - 40 m tall, evergreen; outer bark light brownish with aromatic cyanide-like
smell; inner bark ca § mm thick, pale purple brown; branchlets minutely yellowish
pubescent. Leaves oblong, elliptic-oblong or oblanceolate, cuncate and inequilateral at
base, usually abruptly short acuminate at apex, entire, 15 - 30 x 4.5 - 10 em, glabrous,
except sometimes sparsely hirtellous beneath along midrib and veins near base, pustulaie
below; secondary veins ca 7 pairs, prominently raised beneath; petioles 1 - 2 ¢m long,
hirtellous. Flowers polygmous, foul-smelling, greenish white. Male flowers 2 - 2.5 cm
across, 3 - 4 each in 2 - 3 racemose fascicles on a moderately thick common axillary ca
10 mm long peduncle; pedicels ca 8 mm long, ferruginous tomentose. Sepals ovate-
suborbicular or suborbicular, ca 9 x 4 mm, minutely appressed puberulous, ciliate along
margins. Petals elliptic-oblong to obovate-oblong, ca 6 x 4 mm, densely ciliate along
margins; epipetalous scales obovate, 3-ribbed inside and 3-fid at apex, ca 4 mm long,
densely pilose. Stamens 50 - 60 (-70), many-scriate, shorter than petals. Female flowers
few in racemose fascicles on short peduncles arising from older nodes; pedicels ca 10
mm long. Staminodes usually as many as stamens. Ovary ovoid, densely brownish
tomentose; stigmas 6. Berries globose, 12 - 15 cm across; pericarp woody, dark brown,
rugose, minutely pubescent; exocarp radially fibrous, 10 - 15 mm thick. Seeds ca 50,
ovoid-oblong and variously angular, ca 3 x 2 em, dark brown.

Fl. Feb. - April; probably throughout the year in flashes; fruiting afterwards,

Distrib. India: Evergreen forests of S. Western Ghats between 100 - 2000 m. Kerala
{Icukki and Thiruvananthapuram) and Tamil Nadu (Kanniyakumari),

Endemic,

4. Hydnocarpus pentandra (Buch.-Ham.) Oken, Allg. Naturgesh. 3, 2: 1381, 1841,
Chilmoria pentandra Buch.-Ham. in Trans. Linn. Soc., Lond. 13: 501. 1822, H. wightiana
Blume in Rumphia 4: 22. 1848; Hook. f. & Thomson in Fl. Brit. India 1: 197, 1872,
Munnicksia laurifolia Dennst,, Schluess. Hort. Ind. Mal. 27. 1818, nom. invald. H.
laurifolia (Dennst.) Sleumer in Engler, Bot. Jahrb. 69: 33, 1938, nom. invalid.; Rama-
moorthy in Fl. Hassan Dist. 164. 1976,

Kan.: Chaulmoogra, Suranti, Surti, Toratti, Yenna-mara; Kon.: Kavanthi; Mal.:
Kodi, Kou, Maravetti, Marotti, Niralam, Nirvetti, Tamana, Veiti, Mar.: Kadu-kavala,
Kantel, Kastel, Keti, Kobased, Kowti; Sans: Garudaphala, Tuveak; Tam.. Maravattai,
Maraverti, Niradi-mattu; Tel:; Adi-badam, Niradi,

Trees, evergreen, 5 - 25 m tall; trunk often Mluted; bark brownish, rough; young parts
brown pubescent. Leaves variable, ovate-elliptic, elliptic-oblong, oblong to oblanceo-
late, rarely ovate to ovate-lanceolate, cuncate or obtuse at base, obtusely short or long
acuminate at apex, subserrate, 5 - 25 x 3.5 - 10 cm, dark green and shiny above, paler
beneath, minutely appressed pubescent along midrib and veins above when young, at
length glabrate, minutely appressed puberulous beneath, sparsely so with age; secondary
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veins 5 - & pairs; petioles 7 - 15 mm long, ferruginous pubescent; stipules linear,
puberulous, caducous. Male flowers ca 6 mm across, greenish, 3 - 6 cach in 2- 3 racemose
fascicles atop a densely ferruginous tomentose peduncle, up to 1 cm long (sometimes
thyrsoidly branched at base); pedicels ca 7 mm long, ferruginous tomentose. Sepals
unequal, longest; outer ones broadly ovate 1o elliptic-orbicular; inner ones suborbicular,
ca 2.5 mm across, densely appressed rusty puberulous outside, glabrous inside. Petals
pvatc to suborbicular, concave, ciliate along margins, smaller than sepals; epipetalous
scales almost equal to petals. Stamens S, ca 2 mm long at anthesis; anthers reniform and
filaments filiform at first, at length anthers didymous and flaments thickened and
gradually dilated towards hairy base. Ovary rudimentary, densely pilose. Female flowers
ca 1 cm across, solitary or binate atop a common ca 8 mm long peduncle. Staminodes 5.
Ovary ovoid, obscurely 5-nbbed, beaked at apex, densely yellowish pilose; stigmas
5-lobed. Berries globose or obovoid, protruded at apex, 5 - 10 cm across; pericarp
reddish brown, scurfy, tomentose. Seeds 15 - 20, embedded in pulp, ovoid-oblong,
obtusely angular, longitudinally striated, 1.7-22x 1 - L5 em.

FlL Feb. - June (Sept); fruiting afterwards.

Distrib. India: Moist deciduous and semievergreen forests ol Western Ghats up to
850 m, often near water courses. Maharashtra, Goa, Karnataka, Tamil Nadu and Kerala:
elsewhere cultivated.

Endemic,

Notes. Timber used for building purposes. Seeds yield a yellow il used lor burning
lamps and in medicine for leprosy, arthritis and swellings. Fruits are used as fish poison,

Since mere reference o an earlier description or diagnosis do not conform with the
provision of a combined generico-specific description, the genus Munnicksia as well as
the species M. laurifolia Dennst. (1818) is not considered as validly published.

EXCLUDED SPECIES
1. Hydnocarpus castanea Hook. [ & Thomson in FL Brit. India 1: 197, 1872,

In CAL a number of collections from Andamans have been identified cither as

Hydnocarpus sp. oc H. castanea;, all these however belong to Drypetes longifolia (Blume)
Pax & Hoffm. (Euphorbiaceac).

Hook, f. & Thomson (l.c.) cited one of the type localities as ‘King's Island, Anda-
mans, ... Helfer; ..." On one of the type sheets, (Herb. ELC. no. 4364 - K, Photo !) the
words “Tennaserim and Andamans’ printed on the Kew distribution label has been cut
probably by J.D. Hooker himself and written in ink *King's Island'. On one corner of
the label the word ‘Andamans’ is also written on the sheet. Sleumer (Bot. Jahrb. 69: 39,
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1938) while excluding Andamans from the distribution of the species erroncously
referred Helfer's collection to Malay Peninsula. Helfer was actually stationed at Ten-
nasserim in Myanmar (Burma) and made a brief journeys to Andamans where he lost
his life. The island in question therefore appears to be the one in Mergui Archipeiago,
off Tennasserim coast.

2. Hydnocarpus sharmae P. 5. N. Rao & Sreek, in Nnra.;IJ, Bot. 12: 225. 1992,

It represents Siphonodon celastrineus Griffith (Celastraceae) found in India (West
Bengal, Sikkim, Bihar, Andhra Pradesh and Andamans), Myanmar (including Great
Cocos islands) and Malesia.

An open flower kept in a packet attached to the holotype (Rao 20661, CAL!) clearly
showed two most distinctive characters of the genus Siphonodon. Ovary half immersed
in and adnate to a hemispherical disc and hollowed at apex with the central recepticular
column resembling a style protruding through it. The protruded tip of the recepticular
column has been mistaken for stigma and lilaments ot staminodes [or epipetalous scales.
Many other details of the flower provided in the protologue are grossly erroncous. J.
D. Hooker's (Trans. Linn. Soc. London 22: L. 26, 1857) plate and the accompanying
discussion gives a clear insight into its [loral structure.

7. Pangium Reinw,
Monotypic; description and distribution as for the species below.

Pangium edule Rcinw., Syll. Ratish, 2: 13, 1825; Hore ¢t al, in J, Econ. Tax. Bol, &
417, 1985.

Trees, usually dioecious, (10-) 20 - 45 m tall, with a dense crown and drooping
branches; trunk up to 1 m in diam., buttressed when old; bark brownish, smooth;
branchlets fistular, rufus tomentose, becoming glabrous and marbled with leaf scars
when old. Leaves crowded at apices of branches, alternate, broadly ovate, cordate to
subtruncate at base, acutely acuminate at apex, entire, (10-) 12 - 30 (-60) x 7.5 - 20 (-40)
cm, chartaceous, dark green, shiny and glabrous above, paler and rusty scurfy, especially
along veins beneath, palmately 5 - 7-veined from base; primary basal veins upcurved,
gradually diminishing apically inside margin and joining superadjacent primary and
secondary veins by a series of cross veins; petioles swollen at base, (7-) 10 - 30 (-50) cm
long. Male flowers waxy pale green, 4 - 9 in rusty tomentose 6 - 24 cm long corymbs;
pedicels 2.5 - 4 cm long. Calyx at first closed, globose, irrcgularly splitting into 2 - 3 (-4)
caducous reflexed segments at anthesis, rusty tomentose in bud, Petals 4 - 9, imbricate,
patent, ovate-oblong with recurved ciliate margins, 1.5 - 2.5 cm long, fleshy, waxy white,
patent, reflexed afterwards; epipetalous scales ovate-orbicular, arched, 5 - 9 mm long,
densely appressed brownish sericeous pilose. Stamens 20 - 25 (-30), free, half as long
i petals, waxy white; anthers ovoid, dorsifixed; filaments broad; pollen tricolporate,
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lanceolate, oblate to spheroidal, Pistillode absent. Female flowers solitary or 2 - 4
together in corymbs on main stem or older branches, slightly bigger than males; pedicels
6 - 11 cm long. Calyx and petals similar to those in males but petals somewhat bigger.
Staminodes as many as petals, inantherous. Carpels 2 - 4, connate into unilocular ovary,
ovoid, brownish sericcous pilose; ovules many in parictal placenta; stigma sessile,
obscurely 2 - 4-lobed. Berry 2 - 4 together, arising from trunk, pendulous, asymmetric,
mostly ovoid-oblong or ellipsoid-oblong, beaked at apex, 15-25x75-12cmand ca 1 -
2 kg in weight, indchiscent; pericarp brown, rufus pubescent. Seeds ca 20, enclosed by
a white fleshy aril and embedded in sweet aromatic edible pulp, triangular-ovoid, 3.5 -
5 em long, conspicuously marked with loosely branched ribs; testa hard, ribbed; endos-

perm oily; cotyledons foliaceous.
Fi. April - June, probably in flashes throughout the year; Fr. ripens mostly at the
beginning of rainy season.
Distrib. India: Coastal and lowland interior forests along river banks. Great
1 Nicobar Island (Laful forest).

Throughout Malesia, extending to Melanesia and Micronesia.

Notes. Trees producing male flowers are occasionally reported to bear both male,
as well as one or two bigger terminal female Nowers (apparently bisexual with 20 - 25
stemens with empty anthers) on the same inflorescence.

The fruits are aromatic and edible when ripe. The seeds and other parts of the plant
contain cyanogenic glycoside-gynocardine and are used as fish and dart poison. In
Malesia seeds are eaten after removing hydrocyanic acid by washing, boiling, etc., and
an oil extracted from seeds is used as cooking medium and as an illuminant.

A potentially useful tree for alforestation and ecorestoration in Andaman & Nico-
bar Islands

8. Ryparosa Blume

Trees or shrubs, dioecious. Leaves alternate, often scemingly distichous or subop-

¢ posite, exstipulate, entire, coriaceous, pinnately veined; secondary veins upturned,
gradually diminishing apically inside the margin and connected to superadjacent veins

by a series of cross veins; petioles rather long, thickened at both ends. Male flowers small,
bracteate, in axillary or cauline elongated racemes arising singly or in fascicles of 2 - 3.

Calyx at first closed, globose, irregularly splitting into 3 -5 reflexed lobes at anthesis.

Petals 4 - 5, imbricate, afterwards reflexed with a densely hirsute scale at base inside.
Stamens as many as petals; filaments often connate into a central column enclosing the

i ovary with anthers at top, rarely free and alternate with petals; anthers

Ovate, basifixed, reticulate; pollen tricolporate, finely reticulate, prolate to spheroidal;
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pistillode absent. Owvary rudimentary or absenl. Female flowers in shorter racemes,
Calyx and petals similar to those in males. Staminodes 4 - 5, much reduced, often
inantherous; filaments shortly connate at base into an annular disc or free. Carpels 2 -
3, connate into unilocular densely hairy ovary; ovules 1 - 2 on parietal placentae; stigma
2 - 3, sessile, radiating. Fruit a capsular berry, globose or variously angular, scantily
pulpy; pericarp thinly coriaceous. Seeds 1 - 3 (-6), embedded in a little pulp, ellipsoid
or subglobose, ribbed-reticulate or smooth,

Rain forests of S.E. Asia; ca 18 spzcies, one in India (Andaman & Nicobar Islands).

Ryparosa javanica (Blume) Kurzin J. Bot. 11: 234, 1873, ‘Ryparia’; Sleumer in Fl.
Males. I, 5: 45. 1954. Bergsimia javanica Blume, Rumphia 4: 23, 1. 178C, (.2, 1849,
Ryparosa caesia  aucl. non Blume 1825; Kurz in J. Asiat. Soc. Bengal 45: 117. 1876,
‘Ryparia’ & For. FlL. Brit. Burma 1: 78. 1877, ‘Ryparia’. R. kurzii King in J. Asiat, Soc.
Bengal 59(2): 125, 1890 & in Ann. R. Bot. Gard. Cale. 5: 130, 1. 154. 1896; C. E. Parkinson,
For. Fl. Andaman Is. 84, 1923,

Trees, evergreen, 4 - 15 (-30) m tall; bark grey to pale brown, rather smooth;
branchlets striate, lenticellate, ferruginous appressed puberulous in younger parts.
Leaves variable, elliptic, oblong-elliptic, ovate-lanceolate or oblong-obovate, cuncate or
obtuse at base, usually short acuminate at apex, entire and revolute along margins, 18 -
35 (-45) x 6 - 17.5 cm, puberulent especially along midrib on both surfaces when young,
afterwards glabrous, shiny and green above, paler beneath but turns yellowish when dry;
midrib impressed above, raised bencath; sccondary veins 6 - 7 pairs, mostly arcuate,
raised beneath; tertiary veins forming fine reticulum, conspicuous on both sides; petioles
1.3 - 4 (-6) cm long, striate, puberulent or glabrescent. Male fTowers 4 - 5 mm across,
pale yellowish, in ferruginous lomentose slender pendulous 8 - 30 (-70) cm long racemes,
arising singly or 2 - 3 together in fascicles, mostly from older axils of fallen leaves; pedicels
2 - 3 mm long, ferruginous tomentose; bracts subulate, minute. Calyx lobes ovate,
acuminate, 2 - 2.5 mm long, ferruginous pubescent outside. Petals ovate-lanceolate,
oblong-ovate or broadly ovate, 3 - 3.5 x 1.5 - 2 mm, ferruginous pubescent outside,
glabrousinside; epipetalous scales ca 1.5 mm long, densely appressed ferruginous pilose.
Stamens connate into a colum with reflexed anthers at tip; staminal tube ca3.5 mm long,
sparscly appressed pilose. Female flowers in much shorter racemes. Staminodes ca 1.5
mm long, inantherous, appressed pubescent, connale only at base into an annular disc.
Ovary ovoid, contracted al both ends, ca 5 x4 mm, densely ferruginous tomentose; stigma
2 (-3), Nattened and reflexed. Berry globsoe, 1.5 - 2.5 (-3) cm across, greyish, scurly
lenticellate, crowned with knob-like remnants of stigmas. Secds 1 (-2), ellipsoid, slightly
curved, 1.5 (-2) cm long, yellowish white; aril fleshy, light vellow,

Fl. Jan. - April (July - Aug.); Fr. (May) July - Dec.

Distrib.  India: Inland rain forests, often near streams  Andaman & Nicobar
Islands.
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Malay Peninsula, Indonesia and New Giuinea,

Notes. Since Ryparia Blume (1828) is considered as an orthographic variant of
Ryparosa Blume (1825), Kurz (1873) though originally transferred Bergsimia javanica 1o
Ryparia, the combination, according to Code is deemed to have beeen made under

Ryparosa.

9. Scolopia Schreb., nom. cons.

Trees or shrubs, mostly evergreen; trunk and sucker shoots usually armed with
simple and branched spines; branchlets of older trees usually unarmed. Leaves alter-
nale, serrate-crenate to subentire, usually short or long acuminate at apex, 3 - 5-pliveined
al base, coriaceous, or subcoriaceous, usually dark green and glossy above and generally
glabrous, sometimes with a pair of distinct glands at lamina base or apex of petiole; basal
primary and secondary veins upturned, gradually diminishing apically to join superad-
jacent veins by a series of cross veins and give rise to branchlets to terminate in a gland
beneath serrate-crenate teeth or at margin; stipules minute, caducous. Flowers normally
bisexual, usually laxly arranged in axillary or terminal bracteate racemes or paniculate
cymes. Sepals 5 - 8, imbricate, ciliolate along margins, connate at base. Petals similar
to but usually narrower and alternate with scpals. Receptacles flat, hairy around the
base of ovary and filaments, or glabrous, sometimes with a row of extrastaminal glands.
Stamens numerous, much longer than petals, incurved in buds; anthers ovoid, dorsifixed,
connective produced into an apiculate appendage; pollen tricolporate, reticulate, sub-
oblate to subprolate. Carpels 2 - 4 (-5) connate into an unilocular ovary; ovules lew or
cach placenta protruded to about middle of the locule; siyles connate, rather long,
persistent in fruits; stigma subcapitate, shallowly 3-lobed, each again obscurely bilobed.
Berry ellipsoid or globose, apiculaie, 2 - 3 (-20)-sceded, with withercd floral appendage
at base. Seeds exarillate, with abundant albumen and foliaceous cotyledons.

Tropical and subtropical Africa, S.E. Asiato N.E. Australia; ca 37 specics, 4in India.

Literature. SLEUMER, H. {1972) A taxonomic revision of the genus Scolopia Schreb. (Flacourt-
inceae), Blumea 20: 25 - 63,

KEY TO THE SPECIES

la. Leaves with a pair of distinct glands at lamina hase or apex of petiole 2
Leaves without such distinet glands at lamina base or apex of petiole 3
2a. Quinternary veins conspicuoss caly on upper surface, ultimate reticulum inside areoles thus more
dense on upper surface than the lower; inflorescence sparsely to densely pubescent; extrastanminal
dise glands absent; anther connectives hary 4. 5. spinosa
b. Quintemary veing nol apparct on either surfaces, ultimaile reticulum inside aéroles thus similar on
hath surfaces; inflorescénce practically glabrous; extrastaminal disc composed of a row of shor,
thick glands before petals: anther connectives glabrous 3 5 kermodil

=
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38,  Leaves usually subentire, mrely repando-crenate; petioles 3 -4 (-6) mm long; quinternary veins
conspicuous only on upper surface, ultimate reticulum inside areoles (thus more dense on upper
surface than the lower, extrastaminal disc composed of a few to rather numerous shon, thick, distinct

papillac belore petals I. 5 acuminata
b. Lesves usually coarsely sermato-crenate (o crenato-repand, rarcly subentire; peticles & - 12 mm long;

quinierary veins not apparent on cither surface, ultimate reticulum inside arcalcs thus similar on

both surfaces L S crenala

1. Scolopia acuminata Clos in Ann. Sci. Nat. 4, 8: 251, 1857, 5. crenata auct. non
‘(Wight) Clos', 1857: Hook. [. & Thomson in Fl. Bril. India 1: 191. 15872, p. p., quoad syn.
8. acuminata ¢t specim. Ceylon. §. gaerfneni auct. non Thwaites, Rama Rao, FL PL
Travancore 22, 1914, 8. schreberi auct. non Gmeling Bourdillon, For. Trees Travancore
17. 1908. Fig. 78.

Mal; Chera-kanji.

Trees 5 - 15 m tall; young stems and branches of older trees unarmed; branchlets
puberulent. Leaves ovale-lanceolate, elliptic o elliptic-lanceolate, obtusely short or
subobtusely long acuminate at apex, cuneate and somewhat inequilateral at base,
subentire, rarely repando-crenate, 5 - 9 x 2 - 4.5 em, glabrous; secondary veins 4 - 5(-6)
pairs; petioles 3 -4 (-6) mm long. Flowers6 - 7 mm across, pinkish white, 5- 15 in axillary
or subterminal puberulous 2 - 5 cm long racemes; pedicels 4 - 8 (-12) mm long, grey
puberulous, Sepals ovate-oblong or elliptic-oblong, obtuse and ciliolate along margins,
ca 2 mm long, puberulent to subglabrous outside. Petals similar 1o sepals, but narrowly
oblong to obovate, with markedly thinner margins, 1.5- 2 mm long. Receptacle densely
hairy. Disc glands of club-shaped ca 1.5 mm long papillae, ciliolate at apex. Stamens
40 - 60; anther connectives glabrous. Ovary glabrous; style slender, ca 4 mm long. Berry
ovoid-globose, apiculate, up to 1.8 em across, green, bright scarlet when ripe.

FL March - April; Fr. May - July.

Disirb. India: 5. Western Ghais at low elevations. Kerala (Kulathuphuzha, 750 m,
Quilon, Vivekananthan 66184 - CAL!, MH !); Peninsular India, sine loc., Herb. Wight
{Kew Distrib. no. 82, p. p. (CAL !).

Sri Lanka.

Notes. The above two collections segregated from among the specimens identified
as 5. crenata (in CAL) agrees well with the duplicates of the type of 8. acuminata
(Thwaites 1077 - 3 shects) from Sri Lanka in CAL, especially in the venation of upper
lcaf surface. Plants reported as S. pusilla (Gaertn.) Willd. from erstwhile Travancore
under the names S. schreberi Gmelin (Bourdillon, 1. ¢.) and 5. gagertneri Thwaites (Rama
Rao, . ¢.) represent this species.



1993 FLACOURTIACEAE 429

Fig. 78. Scolopia acuminata Clos ; a. flowering twig; b. portion of venation on upper
leaf surface.
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2. Scolopia crenata (Wight) Clos in Ann. Sci. Nat. 4, 8: 250. 1857, excl. specimen.
Philippin.; Hook. I. & Thomson in FL. Brit. India 1: 191, 1872, p.p. excl. syn. 5. acuminata,
. chinensis & 5. erassipes et specim. China, Ceylon & Philippin. 8. crenata var. brevifolia
N. Mukherjee in J. Bombay Nat. Hist. Soc. 69: 394, 1973. Phoberos crenatus Wight in
Wight & Arn., Prodr. 29, 1834,

Kan.: Kodali-mara; Kon.: Laban-kavanthi; Mal.: Caralu, Sarelmgram; Tam.:
Charalu, Kodali, Terunai.

Trees 5 - 20 m tall; bark smooth, grey, rough and pustullar by raised lenticels; trunk,
young stem and branches with simple or branched spines up to 3 cm long; branches of
older trees unarmed; branchlets 4-angled when young, terele in age. Leaves variable,
ovale, ovate-lanceolate, elliptic to elliptic-lanceolate, cuneate, attenuate, or cven obluse
and usually incquilateral at base, obtuscly short or subobtusely long acuminate at apex,
coarsely serrato-crenate to crenato-repand, or even subentire, 5- 15x2.5- 7.5 cm, dark
green and plossy above, paler beneath, plabrouns; secondary veins 5 - § pairs; petioles
fi - 12 mm long, minutely biglandular at junction of lamina, Flowers 7 - 8 mm across,
white to yellowish white, fragrant, in lax puberulous simple racemes or paniculate cymes,
2.5 - 10 em long; pedicels 5 - 12 mm long, grey puberulous; bracts caducous. Sepals 5,
ovate-oblong or elliptic-oblong, obtuse and ciliolate along margin, ca 2.5 mm long,
puberulent to subglabrous outside. Petals similar to sepals, but narrowly oblong to
obovate, ca 2.5 mm long. Receptacles pubescent; disc glands absent. Stamens 60 - 100;
anther connectives glabrous. Ovary glabrous; style ca 6 mm long. Berry subglobose,
apiculate by stylar base, 1.5 - 1.7 cm across, shiny green, Seeds 2 - 8, semilunar,

Fl. (Feb.-) March - May(-July); Fr. ripens from July - Oct.

Distrib. India: Moist deciduous and evergreen forests in Western Ghats up to 1800
m. Karnataka, Tamil Nadu and Kerala.

Endemic.

Notes. Though no collection of 8. crenagra from Andamans could be examined, the
description of the plants (‘Leaves ... ovate or ovate-oblong, acute, ... glands at the
insertion of the petiole, ... glandular-crenate to almost entire, ... stamens ... with yellow
glands outside them ...") recorded as 5. crenata (C. E. Parkinson, For. Fl. Andaman Is.
84. 1923) and their distribution strongly suggest it to belong Lo 8. kermodii,

3. Scolopia kermodii C. Fischer in Bull. Misc. Inf. Kew 1935: 574, 1935. 5.
burnanica N. Mukherjee in J. Bombay Nat. Hist. Soc. 69; 391, 1973,

Trees 8 - 25 m tall; main stem armed with simple and branched, up to 3 cm long
spines; branchlets of older stems usually lenticellate, unarmed and glabrous; sucker
shoots and their branches armed with simple spines and somewhat puberulent in
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younger parts. Leaves, ovate-, elliptic-, or oblong-lanceolate, cuneate or obtuse at base,
acute, subacute, or obtusely short or long acuminate at apex, remotely serrate to entire,
7 - 20 x 1.2 - 6.5 cm, glabrous; secondary veins 7 - 9 pairs, more prominent beneath;
petioles 5 - 12 mm long, with a pair ef thick glands at apex. Flowers 7 - 10 mm across,
white, 5 - 15 in axillary or terminal lax 4 - 10 cm long racemes; pedicels 7 - 18 mm long;
bracts ovate-lanceolate, ciliolate along margins. Scpals broadly ovate to suborbicular,
ciliolate along margins, ca 2 mm long. Petals similar to sepals but ovate-oblong. Disc
glands numerous, short and thick. Anther connectives glabrous. Receptacle pubescent.
Ovary glabrous; style ca 4 mm long. Berry cllipsoid or globose, 2 - 2.5 cm across; seeds
3-4.

Fl. Jan.- March; Fr. afterwards.

Distrib. India: Rain forests at low elevations. Andaman & Nicobar Islands. (S.
Andaman Is., Rutland Is.)

Myanmar,

4. Scolopia spinosa (Roxb.) Warb. in Engler & Prantl, Pllanzenfam. 3, 62: 29. 1893;
Thothathri ia Bull. Bot. Surv. India 2: 344. 1960. Ludia spinosa Roxb., Fl. Ind. 2: 507.
1832. Phoberos roxburghii Bennett in Bennett & Br., FL Jav. Rar. 192. 1840, nom. illegit.
(based on Ludia spinosa Roxb.). §. roxburghii (Bennett) Clos in Ann. Sci. Nat. 4, 8: 250.
1857, nom. illegit.; Hook. f. & Thomson in FL Brit. India 1: 190, 1832, Fig. 79.

Trees, 3 - 10 (-20) m tall; main stem armed with simple and branched spines up to
7 em long, unarmed and sometimes bultressed when old; branchlets of older stems
unarmed; sucker shoots and their branches armed with simple spines. Leaves elliptic,
ovate-clliptic, lanceolate or oblong-lanceolate, cuncate or rounded at base, obtusely
short or long acuminate, sometimes cven broadly obtuse at apex, subentire to remotely
crenate with a basal pair of glands, 10 - 20 (-28) x 3.5 - 8 (-14.5) cm, rose-coloured when
young, turns glossy dark green, glabrous; secondary veins 4 - 6, more prominent beneath;
petioles 6 - 12 mm long, puberulous when young. Flowers ca 7 mm across, pale pinkish
white, fragrant, in sparscly to densely pubcscent lax racemes, 2.5 - 4.5 cm long; pedicels
6 - 18 mm long, pubescent. Sepals 4 - 6, shortly connate at base, ovate, ca 2.5 mm long,
soltly pubescent outside, ciliolate along margins. Petals similar to sepals, but usually
narrower, ovate-oblong. Disc glands absent. Receptacle pubescent. Stamens numer-
ous; anther-connectives hairy. Ovary glabrous; styles 4 - 6 mm long; stigma minute.
Berry subglobose to ovoid, 15 - 20 cm across, green, black when dry.

Fi. Jan. - April (Nov.); reported to flower in flashes throughout the year in Malesia;
Fr. old fruits (March, May, Aug.).

Distrib. India: Inland low forests. Andaman & Nicobar Islands (Car Nicobar Is.).
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Fig. 79. Scolopia spinosa (Roxb.) Warb. : a. flowering twig; b. portion of venation on
upper leaf surface; ¢ flower; d. stamens, dorsal and ventral views.
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Myanmar, Thailand, Indo-China and Malesia.

Motes. The leaves turn characteristically reddish brown especially bencath on
drying; the primary and secondary veins are somewhat impressed above and prominently
raised like ribs beneath.

CULTIVATED SPECIES
Scolopia chinensis (Lour.) Clos in Ann. Sci. Nat. 4, B: 249, 1857,

Shrubs or small trees with strong simple 1 - 5 cm long spines, elliptic to orbicular
leaves with a pair of distinct glands at lamina base. A native of Indo-china and S. China,
sometimes cultivated in 8, India to form impenetrable hedges.

10. Xylosma G. Forster, nom. cons.

Trees or shrubs, deciduous; trunks often armed with simple and branched thorns
at base; branchlets usually with axillary thorns. Leaves alternate, chartaceous or subco-
riaceous, crenato-serrate Lo subentire with glands beneath teeth or at margins, pinnately
veined; stipules absent. Flowers in axillary, bracteate racemes, racemose clusters or
panicles on short branches or reduced to solitary flower; pedicels articulated near
insertion. Scpals 4 - 8, imbricate, scale-like, subequal, subpersistent. Petals absent.
Disc fleshy, extra-staminal, of distinct glands, annular or lobed in females. Male flowers:
Stamens numerous, often surrounded by glandular disc; anthers subglobose, basifixed;
pollen tricolporate, reticulate, prolate to spheroidal, Pistillode absent. Female flowers:
Carpels 2 (-3), connate into unilocular ovary; ovules 2 to few on 2 - 4 parictal placentae;
style usually connate, rarely free or absent; stigma dilated, usually 2 - 3-lobed, Fruit
small, a rather dry berry, globose; pericarp thin coriaceous. Seeds few, obovoid; aril
thin; testa smooth, crustaceous; cotyledons broad.

Tropical and subtropical regions, except Africa; ca 104 species, 3 in India.
KEY TO THE SPECIES

la. Leaves usually oblong-eiliptic, elliptic-lanceclate or ovate-lanceolate, long-acuminate at apes, 7 - 22

cm long, pinnately veined from hase E
b, Leaves usually broadly ovate or evate-elliptic, not long acuminate at apex, 3 - 5 cm long, usually 3 - 5-
pliveined at base 1. X congestum

Za. Leaves chartaceous, subnitidus, dark reddish brown an drying, mostly attenuate af base; secondary
veing & - 7 pairs, abruptly curved upwards towards apex and gradually diminishing near margin; styles
in fruits 0L75 - 1 mm long 1. X. coniroversum

b. Leaves corlaceous, conspicuosly glossy, blackish green above on drying, mostly cuneate at base;
secondary veins 8 - 12 pairs, gradually curved upwards 1owards margin and branch to end near margin;
styles in fruits up to 0.25 mm long or absent (stigma sessile) 1, X longifolium
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1. Xylosma congestum (Lour,) Merr. in Philip, J. Sci. 15: 247, 1919; Raizada in
Indian For. 67: 16. 1941. Croton congestum Lour., Fl. Cochinch. 582. 17%), excl. deser,
fruct.

Shrubs or trees, up to 3 m tall; stems and branches often armed with sharp stout
thorns, up to 2 cm long; young shoots usually minutely hairy. Leaves broadly ovate,
cuncate and usually 3 - 5-pliveined at base, acute or acuminate al apex, shallowly
crenato-serrate along margins, 3 - § x 1.5 - 3.6 ¢m, subcoriaceous, shiny, minutely
puberulent along midrib ncar base on both sides, elsewhere glabrous; basal primary and
sccondary veins together ca 5 pairs; tertiary veins together with irregularly branched
quarternary veins with free endings form dense reticulum often apparent on both
surfaces; petioles 3 - 5 mm long, puberulent. Flowers yellowish, 3 - 4 mm across, usoally
crowded in denscly pubescent, axillary, bracteate racemes (sometimes 2 - 3 clustered
together) 1 - 1.5 em long; bracts lanceolate, concave, glandular along upper margin,
pubescent outside; pedicels ca 2 mm long, pubescent. Sepals 4, subequal, hairy outside,
ciliolate along margins, ca 2 mm long; outer ones ovate-lanceolate; inner ones subor-
bicular. Stamens numerous; filaments ca 3 mm long; anthers basifixed. Berry globose,
ca 6 mm across, turn black on drying.

FL July - Aug.; Fr. Oct.

Distrib. India: Montane forests of Kumaon at 1600 m. Uttar Pradesh (Almora,
Pittoragarh). Rare.

China, Taiwan and Japan.

2. Xylosma controversum Clos in Ann. Sci. Nat, Hist. ser. 4, 8: 231. 1857; Hook. [.
& Thomson in FL Brit. India 1: 194. 1872, Fig. 80.

Trees, 5 - 10 m tall; bark greyish brown, fairly smooth or somewhat rough; young
stem usually beset with simple thorns near base. Leaves elliptic-oblong, ovate-lanceo-
late or elliptic, rarely a few obovate or oblanceolate, somewhat attenuate at base, usually
long acuminate at apex, shallowly and distantly glandular serrate along margins, 4 - 18
% 1.3 - 7 cm, glabrous, chartaceous, subnitidus, shiny, green, turning reddish brown on
drying; secondary veins 6 - 8 pairs, abruptly curved upwards towards apex and gradually
diminishing near margins; tertiary veins often conspicuously subparallel and perpen-
dicular to midrib; ultimate reticulum fine and usually prominent beneath; petioles 5 - 10
mm long, glabrous. Flowers ca 4 mm across, in axillary pubescent bracteate panicles,
up to 4 em long; pedicels ca 2 mm long, hairy. Sepals 4 (-5), subequal, 1.5 - 2 mm long,
broadly ovate to ovate-orbicular, erose-ciliolate, puberulent outside, densely appressed
pubescent inside. Disc fleshy, 4 - 8-lobed, glandular, extra-staminal. Male flowers:
Stamens 25 - 40, exserted; filaments filiform; anthers subglobose, basifixed; pistillode
absent. Female flowers: Ovary sessile on disc, ovoid, ca 1 mm long, glabrous with a
distinct styvle of 0.75 - 1 mm long; stigmas 2 - 3-lobed. Berries globose, ca 4 mm across,




Fig. 80. Xylosma controversum Clos : a. branch with female flower; b. branch with
female flowers; ¢. male flower; d. stamen; e. female flower; 1. ovary, Ls.; g. fruit;
h. seed.
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red when ripe, turning black on drying, with a persistent style, usually 1 mm long. Secds
2 - B, plano-convex, smooth, shiny,

Fl. Nov. - Dec. (Feb.); Fr. April (Nov., Dec.).

Distrib. India: Moist evergreen subtropical forests, up to 1500 m, West Bengal,
Sikkim, Assam, Arunachal Pradesh, Tripura and Meghalaya.

Nepal.

3, Xylosma longifolium Clos in Ann. Sci. Mat. 4, 8: 231. 1857, Hook. {. & Thomson
in F1. Brit. India 1: 194, 1872 Fig. 81.

Asm.: Kata-koli, Kata-ponial, Mota-koli; Hindi: Katai, Kattari; Kh.: Dieng-kani;
Punj.: Chirunda.

Trees, evergreen, 5 - 15 (-20) m tall; bark smooth with long black warts; trunk often
beset with robust thorns, 2.5 cm or more long. Leaves elliptic-lanceolate, oblong-lan-
ceolale, rarely elliptic, ovate-lanceolate or oblanceolate, usually long-acuminate, rarely
short-acuminate or obtuse al apex, cuneate at base, glandular crenato-serrate along
margins, (5-) 7- 22 x (1.8-) 2.5 - 6.5 cm, glabrous, coriaceous, glossy, dark green above,
turning blackish green on drying; sccondary veins 8 - 12 pairs, gradually curved upwards
towards margin and branch to end near margin; ultimate reticulum coarse, little raised
beneath; petioles 5 - 10 mm long, glabrous. Flowers ca 5 mm across, greenish yellow in
axillary pubescent bracteate racemes (sometimes 2 - 3 clustered together), 1.5 - 2.5 cm
long, or reduced to corymbose clusiers forming dense glomerules; bracts ovate, acumi-
nate; pedicels 3 - 6 mm long, articulate near base, pubescent. Sepals 4 (-5), ovate or
orbicular, subequal, 1.5 - 2 mm long, erose-ciliate along margins, otherwise glabrous.
Male flowers: Stamens 15 - 20; filaments filiform; disc fleshy, of ca 10 shallowly lobed
glands. Female flowers: Ovary globular, ca 1 mm long, glabrous; disc lobulate; style
short or absent; stigma 2 - 3, obscurcly lobulate. Berry globose, 4 - 7 mm across, on 4 -
6 mm long pedicels, red when ripe, sweelish bilter, turning black on drying; persistent
style ca 0.25 mm long. Seeds 3 - 8, angled.

Fl. Ocl. - Jan.; Fr. (Jan, -) Feb. - April (- May).

Distrib. India: Moist evergreen ravines in sub-Himalayan zone, Khasi hills, Chota-
nagpur plateau and E. Ghats, up to 1500 m. Jammu & Kashmir, Himachal Pradesh,
Punjab, Haryana, Uttar Pradesh, Bihar, West Bengal, Arunachal Pradesh, Assam,
Meghalaya, Manipur, Tripura, Orissa, Andhra Pradesh and Tamil Nadu (Nilgiri hills),

Pakistan, Nepal, Indo-china, Thailand and China.
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Fig. 81. Xylosma longifolium Clos : a. fllowering twig; b. flower; ¢. X, controversum,
leaf showing secondary and tertiary veins,




PITTOSPORACEAE

(M. P. Nayar and G. 5. Giri)

Trees, shrubs or sometimes climbers, rarely epiphytic, evergreen, usually with
lenticels and rarely with spines. Lecaves spirally arranged, alternate or whorled, often
crowded at ends of branches, entire or rarely sinuate-toothed, petiolate, rarely sessile,
exstipulate, simple, penninerved. Inflorescence axillary, terminal or pseudoterminal or
lateral, mostly in thyrses, rarely simple cymes or corymbs, bracleate. Flowers actinomor-
phic, bisexual, rarely functionally unisexual, pedicellate, Sepals 3 - 5, free or connate to
various degrees. Petals 3 - 5, free, rarely basally coherent, imbricate. Stamens 3 - 5§,
free, alternipetalous, episepalous, erect; filaments filiform-subulate, free or sometimes
connivent below; anthers erect, oblong, basifixed, introrse; loculi 2, parallel, opening by
longitudinal slits or rarcly by 2 apical pores; disc absent or rarcly present. Ovary
superior, sessile or stipitate, 1-loculed, sometimes completely or incompletely 2 -
S-locular due to the projection of placentae; carpels 2 (3 - 5); placentae 2 - 5, parictal or
hasal, rarely axile; style simple, short or long, glabrous; stigma apical, capitate, thickened
or obscurely 2 - 5-lobed; ovules 2 to many in each locule, parictal or basal, anatropous.
Fruits 2 - several valved, loculicidal or sometimes septicidal capsules or berries, rarely
dryand indehiscent, usually containing viscous pulp; seeds 2 - many, erect, rarely winged;
embryo minute, lincar; endosperm copious, firm-fleshy,

Tropical and subtropical regions of Old World, Africa,

Asia, Australia and the New Zealand; 9 genera and ca 250 species, 1 genus and 11
species in India.

Literature, NAYAR, M.F. & G.S. GIRI (1980) Pittosporaceae. In: Fase. FI, India 6: 1 - 15,
Pittosporum Banka ex Solander, nom. cons,

Trees, shrubs or undershrubs, erect, sometimes epiphytic, often aromatic; branch-
ing forked or verticillate. Leaves exstipulate, simple, alternate or whorled, often
crowded in pseudo-whorls towards ends of branches. Inflorescence umbels, corymbs
or panicles, terminal, pseudoterminal or lateral in axils of fallen leaves, rarely flowers
solitary. Flowers bisexual, at times functionally unisexual. Sepals 5, free or coherent at
base, recurved above. Petals 5, generally ligulate, free or connivent up to or beyond the
middle in lower part; free segments recurved or spreading. Stamens 5, free, alternating
with petals, occasionally coherent with corolla-tube; anthers dorsifixed, introrse, open-
ing by longitudinal slits, much shorter than filaments. Ovary sessile or stipitate, uni-

Fam. ed. N, P. Balakrshaan
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locular or incompletely 2 - 5-locular with parietal placentae or rarely with placentae
intruding to the middle; style glabrous; stigma capitate. Capsules 2 - 3-valved, globose,
ellipsoid or obovoid; valves thin or woody of varying thickness, transverscly ribbed or
striate inside; seeds 2 to many, embedded in viscid, resinous pulp, irregularly angular,
compressed, wrinkled or smooth, reddish or blackish.

Tropical and subtropical regions of Old World, Africa, Asia, Australia and New

Zealand; ca 100 species, 11 species in India.

Literature. GOWDA, M. (1951} The genus Pitlosporum in Sino-Indisn region. J. Am. Arb, 32:

263 - 343, 1951
KEY TO THE SPECIES
la. Capsules 3valved 9. . podocarpum
b. Capsules 2-valved 2
2a. Inflorescence glabrous 3
b, Inflorescence puberulous or tomeniose 5
3a. Leaves verticillate, 3-nate towards ends of branches, lincar-lanceolate, attenuate at apex;
inflorescence simple, umbellate 1. P. anamallayense
b. Leaves alternate, looscly crowded at ends of branches, ovate to broadly elliptic or oblanceolate,

£

ciofleie

cFeFaf

obtuse to acuminate at apex; inflorescence paniculately umbellate or sometimes simple racemes 4
Leaf-apex obtuse or rounded; peduncles equal to or longer than the subtending leaves
L. P. ceylanicum

Leaf-upex acute or acuminate; peduncles shorter than subtending leaves 8. P. neelgherrense
Valves of capsules thin and coriaceous; funicles basal or suprabasal fi
Valves of capsules thick and woody; funicles distributed up to middle of the placenta B
Inflotescence few-flowered; Mowers uswally less than 10 in each inflorescence 10, P. tetraspermum
Inflofescence many-flowered; Nowers 10 1o 30 or more per inflorescence 7
Leaves small, 3 - 7x 0.8 - 1.2 ¢m, narrowly lanceolate; ovary glabrous &, P. humile
Leaves large, § - 20x 2 - 8 em, elliptic-oblong ar elliptic-lanceolate or oblong-lanceolate; ovary

pubescent 1. P. napaulense
Stems and leaves glabrous 1. P, viridulom
Stems and leaves rusty tomentose 9
Flower buds ovate, 4 - 6 mm long: sepals narrowly lanceolate 5. P. ferrugineum
Flower buds oblong, B - 9 mm long; sepals triangular or ovale-lanceolate 10
Leaves elliptic or clliptic-lanceolate, 5 - 14x 2 - 3 cm, broad at the middle 3. P. dasycaulon

- Leaves broadly oblong-cbovate, oblong-oblanceclate, 6 - 8x 3 - 5 (-9) em, broad above the middle

4. P. erfocarpum

1. Pittosporum anamallayense Nayar & Giriin Fasc. Fl. Ind. 6: 4, [T. 1 - 5. 1980.
Fig. 82.

Shrubs. Leaves verticillate, linear-lanceolate, cuneate at base, altenuate at apex,
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Fig, B2. Pittosporum anamallayense Nayar & Giri : a. branch with flowers; b. calyx;
c. petal; d. stamen; e. pistil,
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entire, 10 - 20 x 1.5 - 2.3 cm, membranous; lateral nerves 19 - 20 pairs, transversely
horizontal, distinct beneath; petioles 8 - 12 mm long. Inflorescence terminal, umbellate;
flower buds 4 - 6 mm long, glabrous; pedicels 8 - 12 mm long, puberulous or glabrous;
bracts linear, 4 - 5 mm long, puberulous. Sepals 5, free, ovate-lanceolate, acuminate,
3-3.5x1 mm, puberulous or glabrous outside. Petals 5, oblong, obtuse or rounded at
apex, 8-85x 1.5-2 mm. Stamens §; filaments ca 3 mm long; anthers ca 2 mm long.

ca 2 mm in diam., denscly tomentose; style minutely puberulous; stigma incon-
spicuously 2-fid. Capsules not seen.

Distrib. India: Tamil Nadu (Anamalai Hills).
Endemic,

Notes. Holotype and isotypes collected by R. H. Beddome from Anamalai Hills (ca
1500 m) are in MH. It is allied to P. tetrarspermum Wight & Arn. but differs in having
linear-lanceolate lcaves in whorls of threes and 19 - 20 pairs of horizontal lateral veins
and longer acuminate sepals. It can be superficially confused with P. podocarpum var.
angustaturm Gowda by the linear-lanceolate leaves but can be readily recognised by the
horizontal lateral veins placed almost at right angles to the midrib and free sepals.

2. Pittosporum ceylanicum Wight, Illus. 1: 173. 1839; Hook. . & Thomson in Fl,
Brit, India 1: 198, 1872,

Shrubs or small trees, 4 - 8 m tall with warty bark; stems lenticellate, glabrous,
Leaves crowded at ends of branches, alternate, oblong-elliptic, obovate-oblanceolate,
much tapering towards base, slightly obtuse or rounded at apex, sometimes acute, often
rather recurved along marging, 4 - 9x 1 - 2.5 cm, membranous, glabrous; petioles 5 - 18
mm long, glabrous. Inflorescence terminal or pseudo-terminal, in peduncled panicu-
lately compound umbels, glabrous; peduncles 4 - 6.5 cm long; pedicels 5 - 8 mm long;
flower-buds oblong, 5 - 8 mm long; flowers bisexual, light yellowish. Sepals ovate-lan-
ceolate, subacute at apex, ca 3 x 1 - 1.5 mm, minutely ciliate along margins. Petais
linear-oblong, obtuse at apex, 8 - 10 x 2 mm. Filaments ca S mm long; anthers oblong,
1-1.5mm long. Ovaryca3 mm in diam., densely brown tomentose; ovules 8; styles 4 -
5 mm long, glabrous. Capsules subglobose, 9 - 14 mm long, subcompressed, yellowish,
black when dry, valves woody, resinous, hard, with a strong mango-like smell; seeds 6 -
8, angular, orange-red, pulpy.

Fi. & Fr. Mar. - June,
Distrib, India: Tamil Nadu (Nilgiri Hills at Dodabetta Peak).

Sri Lanka,
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3. Pittosporum dasycaulon Miqg., Anal. Bot. Ind. 3: 5. 1850; Hook. [. & Thomson
in Fl. Brit. India 1: 199. 1872 Fig. 83,

Kan.: Boogri; Mar.: Gapsundi.

Small trees; young branches densely tomentose. Leaves cuneate at base, acute at
apex, enlire; petioles 8 - 18 mm long, puberulous. Inflorescence terminal or pseudoter-
minal, umbellate or racemose, denscly brownish tomentose. Scpals 2 - 3 x 1 mm,
tomentose. Petals oblong, 10-12x2 - 2.5 mm, yellow. Filaments 6 - 7 mm long; anthers
ca 2 mm long. Ovary ca 3 mm long, densely tomentose; style 4 - 5 mm long, glabrous.

Capsules globose, 8 - 10 mm in diam., woody; seeds 4 - 6, black or pinkish black.
Fi. & Fr. Sept. - Feb.

Distrib. India: Shola forests of Western Ghats, above 800 m. Maharashira, Kar-
nataka and Kerala.

Endemic.

Notes. An extract of the stem bark shows antibacterial and antifungal properties
(Bhatnagar et al. in Indian J. Med. Res, 49: 799, 1961),

4. Pittosporum eriocarpum Royle, Tllus. Bot. Himal, 1: 77. 1834; Hook. [ &
Thomson in Fl. Brit. India 1: 199, 1872,

Hindi: Garsilug, Garshuma, Meda-tumra; Nep.: Kakria.

Shrubs or small trees; branches densely tomentose. Leaves cuneale at base, acute
lo acuminate al apex, entire; petioles 15 - 20 mm long, tomentose, Inflorescence
paniculately corymbose; peduncles 2 - 4 cm long; flowers yellow. Sepals ca 2 x 1 mm,
pilose., Petals oblong, 9-10x2 - 2.5 mm. Filaments slender, ca 5 mm long; anthers 2 -
2.5 mm long. Ovary ca 2 mm long, ovoid, densely tomentose; style ca 3 mm long; stigma
capitate. Capsules large, 12 - 15 mm in diam., densely pilose tomentose; seeds many,
blackish red.

Fi. Mar. - May; Fr. Apr. - Oct.
Distrib. India: Uttar Pradesh in Garhwal Himalayas.
Endemic.

Notes. The bark is aromatic when freshly cut and is said to possess narcotic
properties and is used in chronic bronchitis,
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Fig. 83. Pittosporum dasycaulon Miq.: a. fruiting twig; b. Mlowering twig.
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5. Pittosporum ferrugineum Aiton, Hort. Kew. ed.2: 27, 1811; Hook. [. & Thomson
in FL Brit. India 1: 199, 1872.

Trees, 10 - 20 m tall, branching trifurcately; bark warty with prominent light brown
lenticels; young branches and leaves densely ferruginous tomentose. Leaves spirally
arranged, slightly crowded towards ends of branchlets, elliptic, narrowly obovate or
ovate-lanceolate, acute to cuneate at base, acute to acuminate at apex, entire and slightl,
revolute and wavy along margins, 5- 10(-15) x2 - 4 (-5) cm, glabrescent; lateral nerves
6 - 10 pairs, finely reticulate; petioles 1 - 2 cm long, channelled above. Inflorescence
terminal, subumbellate or dense corymbose, rusty puberulous; peduncles 1-3 cm long,
pubescent; pedicels 3 - 4 mm long; flowers bisexual or functionally unisexual, white or
pale green. Sepals free or slightly connate at base, narrowly lanceolate, accuminate at
apex, ca 3 mm long, puberulous outside, subglabrous inside. Petals free, linear-lanceo-
late, widened towards apex, 4 - 6 mm long, distinctly 3-nerved. Filaments linear,
subulate, 3 - 5§ mm long, glabrous; anthers oblong, sagittate, 1 - 1.5 mm long. Owvary
subsessile, oblong, up to 3 mm long, denscly brown-tomentose; styles short, stout, 1-1.5
mm long, glabrous. Capsules globosc-cllipsoid, slightly compressed on sides, generally
notched and mucronate at tip, 8 - 12 mm in diam, orange-red when fresh, black and warty
when dry, denscly tomentose; valves 2, rather thin; funicles short, inserted up to half-way
on the valves; seeds 8 - 24, scarlet-red, 3 - 4 mm long, embedded in very viscid bright red
Nuid, becoming brown when dry.

Fi. Feb, - Aug.; Fr. Apr, - Dec,

Distrib. India; Seashores, swamp forests and secondary forests, up to 1500 m.
Andaman & Nicobar Islands.

Sri Lanka, Myanmar, Thailand and Malaysia to Australia.
Notes. Leaves and fruits are used as fish poison.
6. Pittosporum humile Hook. f. & Thomson in Fl, Brit. India 1: 198, 1872.

Shrubs or undershrubs, bushy, 1 - 2 m tall; bark greyish; branchlets lenticellate,
glabrescent; young parts glabrous. Leaves narrow-lanceolate, cuncate at base, acute or
gradually acuminate at apex, entire and 1ccurved along margins, 3 - 7x 0.8 - 1.2 cm,
coriaceous, glabrous, dark green and glossy above, pale beneath; secondary nerves
oblique, faint; tertiaries impressed above, finely reticulate; petioles 5 - 10 mm long,
channelled above. Inflorescence terminal or upper axillary, 2 - 5-flowered, racemose;
peduncles up to 1.5 cm long; pedicels up 1o 5 mm long; bracts lanceolate, 5-6x1- 1.5
mm, pubescent, often glandular ciliate; flower-buds 4 - 5 mm long. Sepals free, broadly
lanccolate, oblong or ovate-lanceolale, acute or obtuse, ca 2.5 mm long. Pelals free,
oblong, strap-shaped, recurved at apex, 6 - 7 x 2 mm, yellowish green. Filaments ca 3
mm long, glabrous; anthers ca Zmm long. Ovary glabrous; placentae 2; ovules several;
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style ca 3 mm long, glabrous. Capsules subglobose, tipped by persistent style, rugose
outside, red and horizontally siriate inside; seeds 6 - 9, compressed laterally, covered by
red aril, reddish black.

Fi. & Fr. April - Nov,

Distrib. India: Meghalaya.

Endemic.

Notes. Sometimes shoots smell of garlic.

7. Pittosporum napaulense (DC.) Rehder & Wilson in PL Wilson. 3: 326. 1916.
Senacia napawlensiy DC., Prodr. 1: 347, 1824. F. floribundum Royle, 1llus, Bot. Himal,
1; 77.1834. P, floribundurm Wight & Arn., Prodr. 154. 1834; Hook. [. & Thomson in F1.
Brit. India 1: 199. 1872,

Asm.: Dieng-mulo, Shi-ing; Hindi: Bagh-muta, Kisan; Kan.: Tammatha; Kh.:
Dieng-Duma, Dieng-thyllong; Mar.: Yekkuddy, Yekadia, Vikhari; Tam.: Kattu-sampangi,
Nangundai; Tel.: Rakamuti; Or.: Debosundu.

Shrubs or small trees, 2 - 8 m high; bark light grey, with large warty lenticels;
branchlets subverticillate, often whorled. Leaves crowded at ends of branches, some-
times subverticillate, oblong-lanceolate, oblanceolate, acute to acuminate at apex, entire
or slightly wavy along margins, 5 - 20 x 2 - 8 em, subcoriaccous, glabrous; nerves
impressed above; lateral nerves rather obscure, 7 - 11 pairs, oblique; petioles 1 - 2 (-3)
cm long, channelled above. Inflorescence simple, umbellate, corymbose or paniculate,
tomentose with white or brown hairs, glandular-pubescent; peduncles up to 3.5 em long;
pedicels up to 6 mm long; bractcoles ovate, oblong, ca 3 mm long; flowers 6 - 8 mm long,
pale yellow, sweet-scented. Scpals free, broadly ovate or oblong, elliptic, 1.5 - 2.5 mm
long, ciliate or not. Petals narrowly oblong, obtuse at apex, 6 - 7% 2 mm. Filaments ca
3 mm long; anthers ca 1.5 mm long. Ovary appressed brownish-pubescent; style gla-
brous. Capsules globose, crowned by style remains, 2-valved, 6 - 8 mm in diam,,
orange-yellow; valves striate with horizontal lines; seeds 4 - 8 per capsule, covered with
scarlet pulp.

Fl. & Fr. Feb. - Dec.
Distrib. India: Throughout, except Rajasthan.
Pakistan, Nepal, Bhutan, China (Tibet) and Madagascar,

Notes. The bark has ginger-like smell when freshly cut and hence often called
"ginger-trec”". The decoction of bark is used for skin diseases and chest infections
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(Krishna & Badhwar in J. Sci. Industr, Res. 6(3), (suppl.): 41. 1947), Wood yields uscful
timber.

This is a highly variablc species in size and shape of leaves and inflorescence. The
number of sceds varies from 4 to 8 and attachment of funicles is either basal or
suprabasal. There are intermediate forms and it is considered that P. floribundum of
both Royle and Wight & Arn. are synonymous to P, napaulense.

8. Pittosporum neelgherrense Wight & Arn., Prodr, 1: 154, 1834; Hook. | &
Thomson in FL. Brit, India 1: 198, 1872,

Kan.: Kushimau.

Shrubs or small trees, up Lo 3 m tall; twigs glabrous. Leaves entire, oblong-lanceo-
late, 3 - 8 x 2 - 4.5 cm, glabrous, corigceous; petioles 5 - 15 mm long. Inflorescence
subumbellate or in simple racemes; peduncles slender, 2 - 2.5 cm long; pedicels 8 - 15
mm long. Flowers pale yellow, fragrant. Sepals subulate, 1.5 - 2 x ca 1 mm. Petals
oblong-lanceolate, obtuse or rounded at apex, 1.5 - 2 mm long, pale vellow. Filaments
3 - 4 mm long, slendcer; anthers 1- 2 mm long, Ovary densely brown tomentose with 1 -
2 mm long hairs; styles ca 3 mm long. Capsules 8 - 10 mm in diam., with thick valves;
sceds 4 - 8 per capsule; funicle basal to subbasal.

Fl. & Fr. Fech. - June.

Distrib. India: Shola forests of Western Ghats, above 1200 m. Karnataka, Tamil
Nadu, and Kerala.

9. Pittosporum podocarpum Gagnepain in Notul. Syst, 8: 211, 1939, P. glabraum
auct. non Lindley 1846; Hook. f. & Thomson in FL Brit. India 1: 198, 1872,

Kh.: Dieng-thvllong Dieng-sanyar-um, Dieng-lo-shiring-synrang, Dieng-sol-tyllul,

Shrubs, 1 - 3 m tall; bark light grey to blackish; branchlets often whorled; young
shoots and infllorescence covered with tufted glandular hairs. Leaves opposile or
whorled, some alternate, oblong-lanceolate, elliptic, oblanceolate or lincar-lanceolate,
altenuate at base, acuminate or acule at apex, entire, 3 - 22 x 1 - 3.5 cm, glossy above,
glabrous, coriaceous; lateral nerves oblique, faint, impressed above; petioles channelled,
5 - 16 mm long. Inflorescence subumbellate, or single-flowered; flowers with short
stamens usually solitary, Mowers with long stamens subumbellate; plants polygamo-
dioecious; pedicels slender, 6 - 12 mm long. Sepals ovate, 2- 3 mm long, glandular hairy,
Petals clawed and coherent at base into a tube, sometimes free, 8 - 16 mm long; limb
obovate-oblong, subacute, slightly hairy. Filaments 4 - 9 mm long; anthers oblong or
shrivelled, apiculate, ca 2.5 mm long, opening by slits. Qvary globose or linear-oblong,
densely tomentose; ovules many; style 3.5 - 5 mm long; stigma capitate. Capsules
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obovoid, ovoid, oblong or ellipsoid, narrowed at base, tipped by persistent style base,
2-3.5x 1.5 cm; valves wrinkled, prominently striate inside; seeds somewhat compressed,
facetted ventrally, ca 8 x 5 mm, reddish, remaining attached by funicles long after
dehiscence.

KEY TO THE VARIETIES
in. Leaves linearlanceolale, 6-32x1-25cm 9.1. var, angustatum
b. Leaves oblanceolate or elliptic-lancenlite, 5 - 1682 - 3.5 om 9.1, vair, podocarpiim

9. 1. var. angustatum Gowda inJ. Arn. Arb. 32: 295. 1951.

This variety is also allicd to P. glabratum var, neriifolium Rehder & Wilson of China,
but differs in having dense tomentosc ovary.

Fl. & Fr. Mar. - July.

Distrib. India: Nagaland, Manipur and Meghalaya,
Endemic.

9.2, var. podocarpum

Fi. & Fr. Mar. - Dec.

Disirib. India: E. Himalayas and N.E. India, 1000 - 2000 m, Assam, Arunachal
Pradesh, Nagaland, Manipur and Meghalaya.

Myanmar, Vicinam and China,
Endemic.

10. Pittosporum tetraspermum Wight & Arn., Prodr. 1: 154, 1834; Hook. [ &
Thomson in Fl. Brit. India 1: 198. 1872

Kan.: Kuyimavu; Mal.: Kachapatta, Kaccapatta, Tam.: Sunari.

Shrubs or small trees, branching dichotomously or in a whorl at top; young branches
pubecrulous, young leaves and infllorescences ferruginous hirsutc. Leaves densely
crowded at ends of branches, subverticillate, ovate-oblong, acute at base, subacute or
obluse at apex, entire or sometimes revolute along marging, 4 - 8 x 1.5- 4 em, puberulous
in juvenile state, coriaceous or glabrous when mature; petioles 4 - 10 mm long, slender.
Inflorescence pseudoterminal in umbellate or subumbellate cymes, 4 - 8-flowered in
each, puberulous, subsessile or on up to 10 mm long peduncles. Flowers bisexual,
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Fig. 84, Pittosporum viridulum Nayar ct al. : a. branch with capsules; b. capsule; e.
valve of the capsule, showing funicles; d. seeds
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yellowish-green; buds oblong, 8 - 10 mm long; pedicels up to 1 cm long, puberulent,
Sepals free, triangular-subulate, 2 - 3x 1 mm, pubescent, ciliate along margins. Petals
linear-oblong or strap-shaped, 6 - 10x2.5 mm. Filaments erect, 2.5 - 3 mm long; anthers
1.5 - 2 mm long, yellowish green. Ovary ovoid-oblong, up to 3 mm long, densely
brown-tomentose; ovules 4 per ovary; styles up to 2 mm long, glabrous. Capsules
subglobose, tipped by withered style, ca 1 em diam.; valves 2, rather thin, striate inside;
seeds 4 per capsule, subtrigonous, dark red with an orange-red aril and sticky pulp.

Fl & Fr. Feb. - Dec.

Distrib. India: Shola forests of Western Ghats, near streams and disturbed areas,
1200 - 2500 m. Karnataka, Tamil Madu and Kerala.

Sri Lanka.

11, Pittosporum viridulum Nayar et al. in Fasc. FL India 6: 11, [f. 1 - 4. 1980,
Fig. 84.

Small trees. Leaves elliptic or clliptic-lanceolate, acuminate at apex, cuncate al
base, entire, 8 - 12 x 2 - 4 cm; lateral nerves 9 - 12 pairs, distincl beneath; petioles 10 - 18
mm long, channelled above, glabrous. Infrutescence terminai, pseudo-umbellate, pube-
rulous. Capsules slightly compressed with stout-mucronate beak, pitted outside, 9 - 13
mm in diam.; valves yellowish green, thick; funicles with 4 attachments at the base and
4 at the middle; seeds 6 - 8, irregularly angled, reddish brown.

Fr. Aug. - Sepl.

Distrib. India: Tamil Nadu (Nilgiri Hills).

Endemic.

Noies. The specics is allied to P. dasycaulon but differs in having glabrous branches,

leaves and capsules; leaves remaining greenish on drying and the capsules with 1.5 -3
mm long mucronate beak,




POLYGALACEAE

(R. N. Banerjee)

Herbs, shrubs or woody climbers, rarely small trees, saprophytes or parasites.
Leaves simple, entire, aliernate, rarely opposite, distichous or rarely (partly) verticillate
or whorled or reduced to scales or absent, pinnately nerved, exstipulate or rarely
spinosely or discoidly stipulate. Inflorescences axillary or terminal, racemes, spikes or
panicles or flowers solitary. Flowers bisexual, zygomorphic, basically S-merous, 3-brac-
teate. Sepals 5 or rarcly 4, imbricate in bud, free or rarely partly or entirely connate, the
2 inner anes mostly larger, petaloid, wing-like, deciduous or persistent. Petals 3, free or
variously connate, sometimes minute and scale-like or absent; the upper 2 free or basally
connate to staminal tube, the lowermost one keeled, boat-shaped, often with a dorsal
2 - many lobed crest or appendage at beneath the top, rarely absent. Stamens basically
10, usually 8 (rarcly 2 - 7) in 2 rows, monadelphous; sheath split above, often adnate 1o
petals; anthers small, 1-loculed or rarely 2-loculed, basifixed, sessile or filamented,
dehiscing by an apical or subapical pore or often by longitudinal or tangential slits. Disc
absent or well-developed, annular or sometimes represented by intrastaminal glands.
Ovary 2-carpelled, 2-locular, rarely 1-locular; style 1, curved; stigma entire or lobed;
ovules 2, onc in each on pendulous or axile placenta. Fruit a loculicidal capsule,
2-loculed, rarcly seemingly 1-loculed, a samara, drupe, nut or berry. Seeds 2, arillate
and sometimes strophiolate, often pilose; embryo straight, as long as the endosperm;
cotyledons moderately thick, 1.5 - 3 times wider than radicle; endosperm copious,
moderate or rarely absent.

Cosmopolitan, centred in American and African tropics; 12 genera and ca 800
species, 4 genera and 31 species in India.

Literature. CHODAT, R. (16%0) Monograhia Polygalacearum. Mem. Soc. Phys. Hist. Nat, Geneva,
Suppl. 7: 1 - 143, 1. 1 - 12; ibid. 31: 1 - 500, 1t 1 - 23. 1893, DAR, M. 1. (1973) Polygalaccac. In: Fl. W,
Pakistan 52: 1 - 11. MEUDEN, . van der (1988) Polygalaceae. In: FI. Males_ 1, 10: 455 - 539, {[. 1 - 26

KEY TO THE GENERA

la. Low herbs; flowers sessile, in spikes; sepals equal or subequal in shape and size; keel petals without
appendages; stamens 3 - f; fruits sessile; seeds glabrous 2

b, Tall hierbs, shrubs of climbing shrubs; Mowers pedicellate in racemes or panicles; sepals unequal in
shape and size, 2 inner sepals much larger than outer ones and concolourous with the petals; keel
petal with a dentate or lobed crest or without laciniate appendages at apex; stamens &, fruits
pedicellate; seeds pilose 3

Fam, ed. N, P, Balfsl richrion




“ 1993 POLYGALACEAE %51

2a. mhytic plants with minute scale-like non-green leaves; slamens 2 - 4 or 5 style straight or slightly
curved: fruit enclosed by cabyx, slightly compressed, inermous, with pellucid pericarp, indehiscent

1. Epirixanthes
b. Autotrophic plants with green leaves; stamens 4 - 5 or §; style sigmoid; fruit not enclosed by calyx, Mai-
tened, dehiscing along the muricate margin 1. Salomonia
3a. Robust shrubs; fowers panicled; ovary 1-ovuled; fruit samaroid or winged; seed 1, exariflate and
ecarunculate 4. Securiduca
b. Herbs or non-climbing shrubs; flowers racemed; ovary 2-ovuled; fruits capsularn sceds 2, with aril or
caruncle 2. Polygals

1. Epirixanthes Blume

Herbs, annuals, erect, saprophytic, yellow, brown or violet. Leaves absent or
minute, scale-like, appressed, spirally arranged, ovate or oblong-ovate. Flowers minule
in terminal dense spikes, bracteate and minutely bracteolate. Sepals 5, persistent, free
or connale, subequal. Petals 3, connate for about halfway or less, adnate Lo staminal
sheath in lower hall; the lowermost one (keel) broader than others, strongly vaulied
without a crest; lateral ones somewhat longer and less vaulted. Stamens 2 - 4 or 5,
monadelphous; tube adnate to corolla-tube; anthers opening by terminal pore. Ovary
2-loculed; locules 1-ovuled; style short or filiform, straight or slightly curved. Fruit
enclosed by accrescent calyx, slightly compressed, inermous, indehiscent; ripe pericarp
pellucid. Seeds black, glabrous, without a caruncle.

India, Bangladesh, Malaysia and Indonesia; 3 species, 1 in India.

Epirixanthes elongata Blume, Cat. Gew. Buitenz. 25, 1823, Salomonia aphylla
Griffith in Proc. Linn. Soc, 1: 221, 1844 & in Trans, Linn. Soc. 19: 342. 1845; Bennett in
F1. Brit. India 1: 207, 1872, Fig. 85,

Herbs, slender, 6 - 25 cm high, simple or sparingly branched abave, terete, reddish
to violet, glabrous to puberulent; roots much-branched, deep lying stems with rigid erect
branches, glossy, violet or yellowish brown. Leaves sessile, scaly, ovate-lanceolate, broad
at base, acute to acuminate at apex, 1.2 - 1.7 mm long, ca 1 mm wide, violet or yellow;
lower ones bearing vegetative buds with imbricating scales in axils; upper ones almost
erect. Spikes terminal, rather dense-flowered, conical or cylindrical, acute or rather
obtuse at apex, 2 - 9 cm long, fertile portion 1- 3.5 cm long, fruiting part 2.5 - 3 mm thick;
bracts ovate, acuminale, ca 1 mm long, early caducous, yellowish white with a violet
median streak or blotch. Flowers 1.5 - 2 mm long, cream-yellow, ovoid-globose in bud.
Sepals free, subequal, ovate Lo elliptic-ovate, ca 1x0.5 mm. Petals 3, narrowly lanceolate,
15 - 2 mm long, up to 0.7 mm wide, yellowish white. Stamens 4 - 5, monadelphous;
anthers rounded, sessile at mouth of hyaline tube of filaments. Ovary sessile, laterally
compressed, 1 - 2 mm in diam., glabrous, 2-ovuled; style slightly curved, 0.5 - 1.2 mm
long, thin, equal to ovary or somewhat longer; stigma globose, dark red, Capsules
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Fig. 85. Epirixanthes elongata Blume : a. habit; b. flowering spike; e. vegetative bud;
d. flower with calyx and corolla split open; e. fruit, enclosed in calyx.
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ellipsoid to broadly obcordate, sightly shorter than and enclosed by sepals, ca 1 mmwide.
Seeds ellipsoid, shiny black, glabrous.

Fl & Fr. Scpt. - Dec.

Distrib. India: Shaded bumid localities, in humus-rich soils, up to 1200 m. Assam,
Meghalaya and Mizoram.

Bhutan, Bangladesh, Myanmar and Malaysia.

Notes. Joseph (in Bull. Bot. Surv. India 12: 73. 1970 & Fl. Nongpoh and Vicinity,
p. 37. 1982) reports it from Nongpoh, along the northern slopes of Meghalaya towards
Guwahati, with descriptions and illustrations.

2, Polygala L.

Herbs, shrubs or treelets, sometimes spiny, annuals or perennials. Leaves simple,
allernate or spirally arranged, exstipulate. Flowers in terminal or lateral racemes;
bracts small, persistent or caducous, bracteoles 2, caducous or persistent. Sepals 5,
caducous or usually wholly or partially persistent, unequal; wing sepals (inner) the
largest, often petaloid. Petals 3, 2 upper ones (lateral) basally adnate to the staminal
tube; lower one (keel) boat-shaped, clawed at base with the basal part above claw
sometimes auricled, entire or bearing a dorsal crest consisting of 2 lobes, each entire or
divided into various number of appendages, Stamens 8, monadelphous with filaments
united basally for varying lengths into a tubular staminal tube split on one side; anthers
sessile on mouth of tube or with free filaments above the tube, Ovary laterally com-
pressed, 2-loculed, each with one anatropous ovule, pendulous from apex; style terminal,
variously curved, flattened and dilated towards apex; stigma lateral, oblique or spaced
into 2 spots. Capsules flattened-compressed, mostly margined, sometimes with a double
wing, dehiscing loculicidally by marginal split, 2-seeded, often enclosed in persistent
sepals or wing scpals. Secds oblong, mostly dark, densely or sparsely hairy with a
cap-like entire or lobed caruncle at micropylar part close to the attachment of the
funicle, sometimes with a black glossy strophiole (appendage) at the other end.

Around the World in tropical, subtropical and temperate regions, herbaceous
species usually not scen in primary forests, common in woodlands, grasslands, roadsides,
wastelands and cultivated fields; ca 500 species, 27 in India.

Notes. The fragrance of the roots when pulled out fresh [rom the soil is a sure generic
character (Mathew, Fl. Tamilnadu Carnatic 1: 64. 1983).
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Literature. ADEMA, F. (1966) A review of the herbaceous Polygaia in Malesia (Polygalaeac),
Blumea 14: 253 - 356, fl. 1 - 19. CHANDRABOSE, M. & N.C. NAIR (1981). The genus Polygala 1_
{Polygalaceae) in Andhra Pradesh, Kerala, and Tamil Nadu (South India). Proc. Indian Acad. Sci. {Plant
Sel) 90: 107 - 127,101 - 176 MUKERIEE, 5. K (1958) A synopsis of Indian and Burmese Polygala. Buj|,
Bot. Soc. Bengal 12: 29 - 49, ¢ 1. PAUL, 5 R & A L. KHARBANDA (1975) Revision of the genus
Polygala from India (Polygalaceac) 1. The specics of the Bihar and Orissa. Bangladesh 1. Bot. 4: 49 . 55,
PAL, G. D. & G. §. GIRI (1990) Distributional notes on Polygala Linn, (Polygalaceac) from Arunachal
Pradesh. J. Econ. Tax Bot, 14: 225 - 228, SMITIL R R & D, B. WARD (1976} Taxonomy of the genus
Polygala, serics Decurrentes (Polygalaceac). Sida 6(4): 284 - 310. SHARMA, M. L. & P. N. MEHRA
(1978) Chromosome numbers in some northwest Indian specics of Polygala. Cytologia (Japan) 43; 580 .
593,

KEY TO THE SPECIES
la. Sepals caducous after flowernng 2
b. Sepals or at least wing sepals persistent in fruits 4
2a.  Keel petal split at apex, not crested; capsules notched, bipapillate st apex 23, P. wartarinowil
b. Keel petal entire al apex, crested; capsule not bipapiliate at apex 3
3a.  Herbs, up to 25 om high; wing scpals clawed at base; keel petal crested wath 2 flap-like appendages
10, P. furcais
b. Shrubs, more than 1 m high; wing sepais not clawed at base; keel petal crested with more than B
flattened forked appendages . P.arillata
d4a. Leaves usually petiolate; petioles 5 - 15 mmi long 5
b. Lemves usually scssile or subsessile; petioles up to 2 mm long 9
Sa.  Herbs, less than 1 m tall; stems weik; cresbusually 2-lobed; disc fat 26. . umbonuis
b. Shrubs, 2 m or more high; stems woody; crest much branched; disc cupular fi
Ga, Stems with projecting cicatrices of fallen leaves; leaves coraceous; racemes paniculate, erect;
outer solitary sepal gibbous; anthers conicil 215, P. trichalopha
b. Stems smooth; leaves membranous or chartaceous; racemes unbranched, drooping; outer sepals
concave, not gibbous; anthers linear, oblong 7
Ta. Leaves not glaucous beneath, green on drying: crest consisting of plicate convolute appendages; seeds
glabrous 11. P. globulifera
b, Lesves glaucous beneath, not green on drying; crest consisting of linear forked appéndages; sceds
hairy 8
#a. Branches blackish in colour; leaves membranous; flowers pale lilac in colour; ovary sessile,
subglobose; (ruits suborbicular; seed hairs bess than 1 mm long, whitish 16, P. karensinm
b. Branches greenish; leaves subconaceous; Mlowers greenish yellow ar brown; ovary oblong, stipitate;
fruits clavate; seed hairs ca 5 mm long, brownish 19. P. mariesii
9. Wingsepals broader above the middle, acute 1o obluse at apex 10
b. Wing sepals broader below the middle, acute to acuminate ai spex 17
10a. Wing sepals falcate, scute; petais lavender blue; lateral lobes linear-oblong; middle lobe rounded
9. P. sibirica

b. Wing scpals not falcate, or if falcate, then obtuse; petals purple or yeliow; lateral lobes obovate; middle
lobe acute 11
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11a. Capsules glabrous 12
' . Capsules hipsid pubcrulous or at least ciliate along margins 14
12a. Stems sharply angular and decply furrowed; racemes dense-flowered; wing sepals symmetric
18, P. longifolia
b, Stems tereie; racemes lax-Mlowered; wing sepals asymmetric 13
13a. Stems with conspicuous cicatrices of fallen leaves; bracts and scpals hairy; lateral petals cqual 1o or
longer than keel petal; caruncle 2-iobed L1 P. rregularis
b, Stems without such cicatrices; bracts and sepals glabrous; lateral petals much shorter than keel petal;
caruncle 3-lobed 1. P abyssinica
14a. Stems and racemes dichotomously branched above; wing sepals symmetric, suborbicular, rounded, not
mucronate i apex 0. P. persicariifolia
b. Stems and racemes nol dichotomously branched; wing sepals asymmetric, elliptic-oblong, obtuse and
mucronale st apex 15
15a. Leaf margins recurved; wing sepals with anastomosing veinlets forming a hyaline zone along margins;
petals pink; crest consisting of 2 bundles of appendages 9. P. erfoplera
b. Leaf margins fat; wing sepals not with hyaline zone along marging petals blue, purple or purplish
while; crest consisting of one or three bundles of appendages 16

16a. Stems tercte throughout; leaves large, up to 6x 2.8 cm; Mowers ca 7 mm long bracts persistent; outer
scpals ca 2.5 mm long, wing sepals 9 - 11-nerved; petals 6 - 8 mm long, purple or purplish white
L5. P. crotalarioides
b. Stems terete below, angled above; leaves smaller, ca 3 x 0.8 em; Nowers ca 3 mm long; bracts caducous;
outer sepals ca 1.5 mm long wing sepals 3 - S-nerved; petals ca 4 mm long, bluz 24, P. telephioides

17a. Racemes longer than leaves 18
b. Racemes shorter than leaves 2
1Ba. Wing sepals symmetric, triangular, obovate, elliptic, blunt at spex, petaloid 19
b. Wing sepals asymmetric, subfalcate, oblong to elliptic, acute at apex, green, not petaloid 0
19a. Wing sepals triangular, hairy; anthers on filaments at mouth of staminal tube; fruits oblong, subgquad-
rangular, notched at both ends, narmowly winged around, puberulous, 15. P. javana
b. Wing sepals clliptic, glabrous; anthers sesaile at mouth of staminal tube; fruits suborbicular,
obcordate, broadly winged at apex, glabrous 14. P. japonica

20a, Middle lobe of petals distincily auricled at base; ovary glabrous; style with 2 wings near apex; filamenis
above tube grouped into 3 bundles, consisting of 2 half united bundlcs in middle and 3 each on either

side 27. P. wightiana
b. Middle lobe of petals not auricled at base; evary hairy or ciliate at apex; style not winged, filaments
above tube not so grouped 21
21a. Racemes 10 - 20 cm long middle lobe of petals hairy at clawed base; capsules asymmetric, unequally
lobed at apex, oblong-rhomboid; seeds long hairy & P.clongala
b. Racemes up to 9 cm long; middle lobe of petals glabrous at base; capsules symmetric, equally lobed at
apex, suborbicular; seeds short hainy 4. P. bulbothrix
22a. Free portion of filaments on staminal tube of much different lengths; faments in 3 groups with 2 free
filaments in centre and 2 bundles of 3 connate flaments each on either side 5. P. buxiformis

b. Free portion of filamenis on staminal tube of almost same lengih; all filaments free almost (o the
mouth of tube 3
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23a. Branching crect upwards; racemes and [lowers crect; outer sepals obovatc-oblong, mucronulate st
Apes 21. P. rosmarinifolis
b, Branching prostrate, decumbent or ascending: flowers drooping: outer sepals ovate-falcale,
acuminate at apex 24
24 a. Caruncle with broad membranous winged appendages, covering mare than half the length of seeds
1% P Jacohii
b. Caruncle with shortly toothed or linear 1o narrowly oblong appendages covering less than half the
length of seeds 25
25a. Prostrate or decumbent weak herbs; leaves arbicular or obloag-obovate, up 1o 4 em loRg: caruncle
appendages subequal 1 P.arvensis
b. Erect stout herbs; stems woody; leaves lincar lo linear-lanceolaie or oblong-ovate 1o oblong-lanceo-
late, 4 -9 cm long: caruncle appendages equal b
26a. Leaves up to 10 mm broad, linear or linear-lanceolate, outer sepals obovate-oblong; petals yellowish
or dull crange; sigma hooded 17, P linarifolia
b. Leaves 10 - 25 mm broad, cblong-elliptic; petals white with purple or violet tips; stigma bilobed
6. P. chinensis

1. Polygala abyssinica Fresen. in Mus. Senck. 2: 273, 1837; Bennett in FL Brit. India
1: 202. 1872.

Herbs, suffruticose, perennial, (5-) 30 - 48 cm high, pubescent or glabrous; stems
slender, erect, many from woody rootstock. Leaves sessile, obovate or oblong, linear to
lincar-lanceolate, acute or acuminate and apiculate at apex, (6-) 10-20x (0.5-) 2-3mm,
glabrous. Flowers in bifurcate slender lax-flowered terminal (5-) 20 - 30 mm long
raccmes; pedicels 1 - 2 mm long, spreading; bracts linear-lanceolate, acute, ca 1.5 mm
long, membranous, deciduous. Sepals persistent, glabrous; outer solitary sepal obovate
to linear-lanceolate; outer paired sepals linear, ca 1 mm long, glabrous; wing sepals
obliquely obovate, obtuse at apex, 4 - 6 x 3 - 4 mm, enlarged in fruit, 3-nerved with
anastomosing veinlels, pale grey with pinkish veins, glabrous. Middle lobe of petals ca
6 mm long, purple or pink, with ca 2 mm long tubercled crest; lateral lobes orbicular,
unguiculate, much shorter than middle lobe. Staminal sheath ca 4 mm long. Ovary ca
1.5 mm long, glabrous; style ca 6 mm long; stigma bilobed. Capsules obovate, emargi-
nate, 3 - 4 mm long, 2 - 2.5 mm wide with ca 0.5 mm broad wing along margins, glabrous.
Seeds oblongoid, pilose; caruncle 3-lobed, 2-appendiculate with minute appendages.

Fl. April - July; Fr. Aug. - Dec.

Distrib. India: Open or shaded grassy hill slopes. Jammu & Kashmir, Himachal
Pradesh, Punjah, Uttar Pradesh, Madhya Pradesh and Rajasthan.

Mepal, Pakistan, Afghanistan, West Asia to Africa.
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2. Polygala arillata D. Don, Prodr. Fl. Nep. 199. 1825; Bennett in Fl. Brit. India 1:
200. 1872, p. p. P. angustifolia (Chodat) R. N. Banerjee in Bull. Bot. Surv, India 26: 2 -
3, 1985, Fig. 86.

Nep.: Marcha.

Shrubs or small trees, ercct or subscandent, up to 4 m tall; branches greyish when
fresh, smooth; young branches puberulous. Leaves elliptic, oblong or ovate-lanceolate,
rounded, acute or cuncate at base, acute-mucronate at apex, revoluie or not along
margins, (4-) 7-11 (-18) x (2 -) 3 - 4 (-6) cm, subcoriaceous, glabrous except on nerves
beneath, dull green to dark tan on drying; lateral nerves 5 - 12 pairs, arcuate, forming
loops near margins, impressed or not above, raised beneath, reticulations prominent
beneath; petioles 5 - 15 mm long, puberulous or glabrous. Flowers 12 - 18 mm long,
bright yellow to deep orange, in simple or rarely paniculate (3-) 5 -8 (-12) cm long axillary
terminal or supra-axillary pendulous glabrous or sparsely hairy racemes; pedicels 2 - 10
mm long, glabrous; bracts linear-subulate, 2 - 2.5 mm long, deciduous; bracteoles 3,
lanceolate, ciliate along margins, 1.5 - 2 mm long. Sepals 5, caducous; outer 3 sepals
ovate-elliptic, obovate, acute, acuminate or rounded at apex, 3 - 8 x 2 - 6 mm, unequal,
puberulous or glabrous; inner 2 scpals (wings) elliptic-obovate, concave, attenuate at
base, obtuse or rounded at apex, 10 - 14 x 6 - 7 mm, purplish green, distinctly véined,
glabrous, except the ciliate margins. Petals 3-lobed, 1 - 2 cm long; lateral petals oblong,
obovate, obtuse, up to 4 mm broad, connate with keel petal for almost half the leagth,
hairy inside; keel petal crested at the back of apex with a tuft of 15 - 20 linear shortly
notched appendages. Stamens 8, shorter than petals; sheath 8 - 12 mm long, adnate to
keel and split into 2 short free bundles, each bearing 4 free 2 - 3 mm long filaments;
anthers oblong or ovate. Ovary suborbicular, obcordate, ca 2 mm long, sparsely ciliate
or not along margins; style slightly curved at apex, ca 8 mm long, broadened at middle,
glabrous; stigma flal. Infructescence glabrous or pubescent. Capsules suborbicular or
broadly reniform, compressed, deeply notched at apex, narrowly and thinly winged along
margins, 10 - 12x 12 - 15 mm, pink, prominently veined, puberulous or glabrous. Seeds
2, one in each locule, subglobose, minutely tubercled, 4 - 8 mm in diam., brown-black,
glabrous or sparsely white silky with appressed hairs; caruncle cupular, hood-shaped,
with 2 - 3 winged appendages, covering one-third to two-third of the seed, orange-red
to yellow.

Notes. A very variable species. The following varicties are discernible though
sometimes there are intermediaries and the distinctions tend to break down,

The roots are often used in fermentation of alcoholic drinks in Nepal.
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Fig. 86. Polyala arillaia D. Don : a. shoot with flower and fruit; b, flower with 2 outer

and one inner sepals removed; ¢. staminal sheath adnate to keel petal; d. pistil.
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KEY TO THE VARIETIES

1a. Main nerves of leaves impressed above, reticulations prominent and forming distinct arcolate structure
24, var. purpursscens
b. Main merves of leaves not impressed sbove, with obscure reticulations 2
3. Leaf margins revolute 1.5, var. revolula
b. Leaf margins not revolute 3
3. Leves broadly oblanceolate, broadest above middle, cuspidate at apex 2.1 var. chartacea
b. Leaves lanceotate or elliptic-lanceclate, broadest at or below middie, acuminate at apex 4

d4a. Leaves dull green on drying: flowers glabrous; infroctescences glabrous; fruils glabrous
2.3, var. laevicarpa

b. Leaves dark green or tan on drying; flowers hairy; infructescences pubescent; fruits hairy
L1. var. arillsin

2.1. var. arillata

Fl. Mar. - May; Fr. June - Aug,

Distrib. India: Subtropical evergreen forests, 1000 - 2000 m. Sikkim, Arunachal
Pradesh, Nagaland, Meghalaya, Maharashtra, Karnataka, Tamil Nadu and Kerala.

Nepal, Bhutan, Myanmar, Sri Lanka, Vietnam, S. China, Malaysia and Phillippines.

2.2. var. chartacea (Mukerjec) Giri in Bull. Bot. Surv. India 26: 5. 1984 (1985). P.
arillata forma chartacea Mukerjee in Bull. Bot. Soc. Bengal 12: 32. 1958.

Fl. & Fr. Jan - Dec.

Distrib. India: Subtropical evergreen forests, 1000 - 2000 m. Tamil Nadu and
Kerala,

Endemic.
lj. var. laevicarpa R. N. Banerjee & Giri in Candollea 42: 555 - 558, f. 1. 1987,
Fl. & Fr. June - Dec.

Distrib. India: Subtropical and temperate regions, amongst shrubs, 300 - 2000 m.
Sikkim and Arunachal Pradesh.

E. Nepal.

2.4, var. purpurascens Clarke ex Mukerjee in Bull. Bot. Soc. Bengal 12: 32, 1958.
P. arillata forma sikkimensis Mukerjee, L c., p. p.
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Fi. & Fr. Feb. - Aug,

Distrib. India: Subtropical evergreen forests, 1000 - 2500 m. West Bengal, Sikkim,
Arunachal Pradesh, Assam and Meghalaya.

Bhutan.

2. 5. var. revoluta (Mukerjee) Giri in Bull. Bot. Surv. India 25: 5. 1984 (1985). P.
arillata forma revoluta Mukerjee in Bull. Bot. Soc. Bengal 12: 32, 1958,

Fl. & Fr. Mar. - Aug.
Distrib. India: Subtropical forests, 1500 - 2000 m. Tamil Nadu (Nilgiris).
Endemic.

3. Polygala arvensis Willd., Sp. P1. 3(2): 876. 1803. P. chinensis auct. non L. 1753;
Bennett in Fl. Brit. India 1: 204, 1872, p. p. P. chinensis var. linarifolia sensu Mukerjee
in Bull. Bot. Soc. Bengal 12; 40. 1958, Fig. 87.

Hindi: Maradu;, Kon.: Negli; Mar.: Phuiani; Sant.: Gaighura.

Herbs, procumbent or erect, 5 - 30 (-40) cm high; branches arising from base,
glabrous or pubescent. Leaves subsessile, orbicular, obovate, oblanceolate to oblong,
narrowed towards base, subacute, obtuse or emarginate and mucronaie at apex, 10 - 40
(-50) x 5 - 20 mm, fleshy when fresh, coriaceous when dry, glabrous to densely pubescent
or hirsute, subchartaceous; petioles up to 3 mm long. Flowers ca 4 mm long, usually
yellow, sometimes purplish white and pink-streaked, solitary or in 3 - 15-flowered 5 -
20 mm long axillary or lateral racemes, rarely subcapitate; bracts oblong-ovate, acute,
ca 1 mm long, ciliate, persistent; pedicels 2 - 3 mm long. Sepals persistent; outer sepals
broadly ovate to ovate-lanceolate, acuminate, acute, mucronate, 1.5 - 25x 1 - 1.5 mm,
pubescent outside, white-hyaline and ciliate along margins, 1-nerved; wing sepals ob-
liquely ovate, falcate, narrowed at base, acule or acuminate, straight at upper margin,
rounded at lower margin, 4 - 7 x 2 - 4 mm, sparsely puberulous, membranous and hairy
along margins, persistent. Petals yellow; middle lobe keeled, auricled at base, with a
crest of shortly multifid or notched, up to 1 mm long appendages; lateral lobes of petals
suborbicular or broadly obovate, ca 3 mm long. Staminal sheath free, 1.5 - 2 mm long;
free portion of filaments up to 2 mm long, united at same level. Ovary obovoid, hairy
along margins, ca 1 mm across; style curved, flat, dilated and hooked at apex forming a
hood with lateral broad capitate stigma at its concavity. Capsules ovoid, orbicular or
obliquely obcordate, compressed, emarginate at apex, narrowly winged along margins,
3 -5x2.5 - 4 mm, glabrous on walls, patently hairy along margins. Seeds oblong-ellip-
soid, ca 3 x 2 mm, black, pilose; caruncle hood-shaped, 3-fid almost 10 base with short
appendages.
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Fig. 87. Polygala arvensis Willd. : a. habit; b, flower; ¢ & d. lower, split, skowing
stamens and pistil; e. pistil; I. seed, showing hood-shaped caruncle,
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Fi. June - Aug.; Fr. Aug.-Jan,

Distrib. India: Wastelands, cultivated Fields, roadsides, in plains and hills up to 2000
m. Punjab, Delhi, Uttar Pradesh, Bihar, West Bengal, Assam, Tripura, Orissa, Madhya
Pradesh, Rajasthan, Gujarat, Maharashtra, Andhra Pradesh, Karnataka, Tamil Nadu
and Kerala.

Nepal, Bangladesh, Myanmar and 5.E. Asia to N. Australia.

4. Polygala bulbothrix Dunn in Gamble, Fl. Pres. Madras 1: 58. 1915 & in Bull.
Misc, Inf. Kew 1916; 13. 1916. P. cifiate Wight & Arn,, Prodr, 1; 38, 1834, P. ramaswg-
miana Mukerjee in J. Bombay Nal. Hist. Soc, 53: 55. 1955.

Herbs, annual, diffuse, erect or ascending; branches up to 50 cm long, puberulous
or glittering velutinous, mixed with strigose spiny bulbous-based hairs. Leaves elliptic,
obovate, oblong, narrowed or cuneate at base, obtuse, rounded or emarginate and often
mucronate at apex, entire and revolute along margins, 8 - 37 x5 - 15 mm, subcoriaceous.
Flowers 4 - 7 mm long, pink, few or many in lax slender leaf-opposed axillary or
extra-axillary 2 - 9 cm long patent velutinous racemes; pedicels 2 - 4 mm long, tomentose;
bracts 3, opposite, deltoid, lanceolate, acuminate at apex, 1 -3 mm long, unegual. Outer
sepals ovate-lanceolate, setaceous, acuminate al apex, 2 - 3x0.7 - 1 mm, membranous,
ciliate outside; wing sepals obliquely elliptic-ovate, narrowed at base, subacute to
acuminate at apex, 4.5 - §x2 - 2.5 mm, 5 - T-nerved, velutinous outside, hyaline along
margins. Petals 3-lobed, pink or yellow, lobed up to base; middle lobe ca 3.5 mm long,
auricled, keeled, with a erest of fliform forked appendages; laleral lobes oblong,
suborbicular, emarginate, clawed and ciliate-margined at base, ca 2.5 mm long. Staminal
sheath free, ca 2.5 mm long; free portion of filaments ca 1.7 mm long, connate at slightly
different levels, Ovary orbicular, slightly oblique, compressed, hispid along margins;
styles curved, widened and horse-shoe shaped at apex, ca 2.5 mm long, with lateral
hooded stigma. Capsules suborbicular, emarginate, longitudinally grooved at middle,
3 - 4 mm across, stifl hairy, emarginate and uncqually halved. Seeds oblongoid, obtuscly
truncate at apex, 2.5 - 3.5x 1.2 - 2mm, black, pilose; caruncle hood-shaped with 3 obtusely
toothed appendages.

KEY TO THE VARIETIES

la. Inflorescence leal-opposed, or extra-axillary, many flowered 4.2 var. devicolamensis
b. [Inflorescence axillary, 2 - 3-Mowered 2
2a. Hairs on the stem somewhat spiny, bulbous ai base 4.3 var. pulniensis
b. Hairs on the stem not spiny (hispid), not bulbous at base 4.1. var. bulbethrix
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4. 1. var, bulbothrix
Fi. April - May, Fr. June - Dec.

Distrib. India: Grasslands in hills and plains, up to 1000 m. Andhra Pradesh,
Karnataka, Tamil Nadu and Kerala.

4.2, var. devicolamensis (Mukerjee) R. N. Banerjee, comb. nov. P. ramaswamiana
Mukerjee forma devicofamensis Mukerjee in J. Bombay Nat. Hist. Soc. 53: 56. 1955.

Fi. Mar. - Apr.; Fr. Apr.- May
Distrib. India: Tamil Nadu and Kerala (Devicolam range).
Endemic.

4. 3. var. pulniensis (Mukerjec) R. N. Banerjee, comb. nov. P. ramaswamiana
Mukerjee var, pulniensis Mukerjee in J. Bombay Nat. Hist. Soc, 53: 56. 1955.

Fl. Feb, - July.
Distrib. India: Tamil Nadu and Kerala (Pulney- Devicolam range).

Endemic,

5. Polygala buxiformis Hassk.in Mig., Ann, Mus, Lugd.- Bat. 1: 161. 1864; Bennelt
in FL. Brit. India 1: 205. 1872.

Herbs, weak, decumbent-ascending. Leaves erect, usually imbricating at base of
upper ones, narrowly oblong or oblanceolate or elliptic-oblong, obtuse at both ends,
apiculate at apex, recurved along margins, 4 - 14 x 2 - 5 mm, subcoriaceous, glabrous
excepl the thinly crispy hairs bencath. Flowers ca 5 mm long, sessile in leaf-opposed or
lateral 3 - 10 cm long spikes; rachis angular, tomentose with raised semicircular cicatrices
of fallen pedicels; bract 1, ovate-oblong, obluse, ca 2 mm long, ciliate, caducous;
bracicoles 2, linear, sharply acute or acuminate, ciliate, caducous; pedicels up to 1 mm
long. Outer sepals 3, ovate-acuminate, 1 - 1.5 mm long, ciliate hairy, accrescent, up to
1.8 mm long in fruits; wing sepals falcate to elliptic-falcate, acuminate at apex, 2.5 - 3
mm long, hispid hairy, accrescent, up to 3.5 mm long in fruits, 5- nerved, ciliate along
margins. Petals violet or blue; middle lobe boat-shaped, clawed, auricled at base 3 - 5
mm long; crests 20 - 30, forked in 3 bundles; laleral lobes obovate, truncate and
cmarginate at apex, ca 2 mm lorz. Stamens 8, monadelphous; sheath adnate at base to
midlobe of petal, divided halfway down into 3 bundles with the middle bundle of 2
anthers and 2 lateral bundles of 2 anthers each; anthers oblong, ca 3 mm long, Ovary
sessile, orbicular, ciliate hairy; style ca 2 mm long; stigma hooked. Capsules orbicular,
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ca 2 mm in diam., silky stifl hairy; caruncle hood-shaped, unequally 3-partite; the longer
arm membranous, appressed to seed,

Fl. & Fr. Aug. - Feh.

Distrib. India: Common in dry shaded places vwear forests in grasslands and
wastelands, up to 1500 m. Delhi, Uttar Pradesh, Madhya Pradesh, Andhra Pradesh,
Kerala and Andaman & Nicobar Islands (Kamorta Is.).

Pakistan, Sri Lanka, Bangladesh, Myanmar to China, Malaysia and Philippines.

6. Polygala chinensis L., Sp. PL 2: 704. 1753; Bennett in Fl. Brit. India 1: 204, 1872,
P. glomerata Lour., Fl. Cochinch, 426, 1790; Benneut, |, ¢, 206. Fig. 88,

Herbs, perennial, up to 75 cm high, erect or ascending; stem woody at base; branches
terete, hairy, Leaves elliptic, lincar-lanceolate, oblong or obovate, acute or narrowed at
base, acute and mucronulate at apex, (1-) 4 - 9 x (0.4-) 1 - 2.5 cm, glabrous or sparsely
puberulous; lateral nerves faint; petioles 1 - 2 mm long, pubescent. Flowers 6 - 7 mm
long, pale blue or greenish white with pink violet blotches, arranged densely in 5 - 20
mm long, supraaxillary few-flowered, 3 - 14 fasciculate erect or patent racemes; pedicels
1 - 2 mm long; bracts lanceolate, acute, ca 1 mm long, 6 - 7-nerved, ciliate, caducous.
Sepals persisient; outer sepals unequal, ovale-lanceolate, elliptic, falcate, acute to
acuminate and long mucronate or aristate at apex, ciliate along margins, 1.5-3x 0.8 -
1 mm; wing sepals falcate, obliquely ovate, broad at base, acute or acuminate and
mucronulate at apex, 6 - 7x 3 - 4 mm, 5-nerved, green to greenish brown, ciliate along
margins. Petals 3-lobed; middle lobe 4 - 8 mm long, keeled, white with purple or violet
apex, crested with 16 - 20 filiform appendages in 2 bundles; lateral lobes obovate, as long
as middle. Staminal sheath free or adnate to base of petal, 2.5 - 3 mm long, hairy; free
portion of filaments arising at different levels on sheath, 1.5 - 2.5 mm  long. Owvary
orbicular, emarginate al apex, ca 1 mm long, ciliate; style recurved, 4 - 5 mm long; stigma
bilobed, horse-shoe shaped. Capsules suborbicular, notched at apex, 5 - 7 mm across,
pubescent pilose, strongly ciliate along narrow marginal wings. Seeds obovoid or
ellipsoid, black, while silky hairy; caruncle hood-shaped, with 2 narrowly oblong mem-
branous appendages and a short tooth, yellowish.

Fl. & Fr. April - Jan,

Distrib. India: Moist evergreen forest edges, amidst grasses, 1500 m. Bihar, Wesl
Bengal, Sikkim, Assam, Nagaland, Manipur, Tripura, Meghalaya, Madhya Pradesh,
Tamil Nadu and Kerala.

Pakistan, Bhutan, Bangladesh, Myanmar, S, China, Vietnam, Thailand, Malaysia,
Philippines and New Guinea.
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Notes. The photographs of type specimen of P. chinensis L. (Herb, Linnaeus 882,
6 at LINN) and of F. glomerata Lour. ( at P) have been examined and compared with
authentic specimens of both species al CAL, and it became evident that both are
conspecific,

7. Polygala crotalarioides Buch.-Ham. ex DC., Prodr, 1: 327. 1824; Bennelt in F1,
Brit. India 1: 201. 1872, P, crotalarioides var. glabrescens Collett & Hemsley in J. Linn,
Soc., Bot, 28: 22, 1890,

Herbs or undershrubs, perennial, 10 - 30 em high, erect; rootstock woody, tuberous;
stems woody and branched at base, villous; branches erect or spreading, terete, crisp
hairy. Leaves subsessile, elliptic, ovate, oblong or obovate to oblanceolate, cuneate or
acute at base, obtuse, rounded and often apiculate at apex, 1.5 - 6 x 0.8 - 2.8 cm, faintly
pellucid-dotted and finely villous on both surfaces. Flowers purple or purplish white,
short-pedicellate, 6 - 8 mm long, in leaf-opposed lateral or extra-axillary 1 - 3 cm long
dense-flowered pubescent racemes; bracts 2, subulate, ovate-lanceolate, 2 - 3 mm long,
persistent. Quter sepals lanceolate, 2.5 - 3 x 1.5 - 2 mm, hairy on margins; wing scpals
asymmetrical, obovale or oblanceolale, atienuaie at base, obtuse, shorily mucronate at
apex, 4 - 6 x 3 - 3.5 mm, persistent, enlarging to 8 - 9 mm in fruit, ciliate along margins,
pinkish green with 9 - 11 subparallel nerves, Petals6 - 8 mm long, pink, purple or purplish
white; middle lobe ciliate-margined from base upwards, 4 - 5 mm long, keeled with 3
bundles of linear filiform appendages; lateral lobes obovate, orbicular, ca 2.5 mm long,
hairy. Staminal sheath 2 - 4 mm long, adnate to lower portion of petals; free portion of
filaments less than 0.5 mm long. Ovary broadly obovoid to oblong, notched at apex, less
than 1 mm long, ciliate-margined; style curved, 4- 5 mm long; stigma bideatate, Capsules
broadly oblong or orbicular, notched at apex, narrowly winged and ciliate along margins,
4-5x6-7mm. Sceds ovoid, ca 3 x 2 mm, shiny black, densely appressed white silky;
caruncle hood-shaped, deeply 3-fid into narrow appendages, one-third as long as seed.

Fi. & Fr. May - Nov.

Distrib. India: Grasslands, forest edges and wastelands, 1000 - 2000 m, Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh, Assam, Manipur, Tripura, Meghalaya,
Orissa and Madhya Pradesh.

Pakistan, Nepal, Bhutan, Myanmar, S. China, Vietnam and Thailand to E. Asia.

B. Polygala elongata Klein in Willd,, Sp. PIL. 3: 879. 1802; Bennett in FL. Brit. India
1: 203. 1872, p. p.

Mal.: Perivanka; Tamil: Perivanka, Parappu-chedi.

Herbs, annual, erect, ascending or prostrate; branches 15 - 40 cm long; stems angled
ncar apex. Leaves subsessile, oblong or elliptic, oblanceolate to linear-lanceolate,
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cuneate or attenuate at base, obtuse, subacule or retuse at apex, entire and reflexed
along margins, 3 - 60 x 1- 12 mm, glabrous on both surfaces or puberulous, chartaceous;
petioles up to 1.5 mm long. Flowers 6 -8 mm long, yellow, in supra-axillary or terminal
up to 12 em long raccmes; pedicels 6 - 8 mm long, tomentose; bracts ca 1 mm long,
persistent. Outer sepals ovate, elliptic, acute and mucronate at apex, 1.5-2.5x0.6- 1.5
mm, ciliate along margins, glabrescent otherwise; wing sepals obliquely falcate, ovate or
elliptic, acute and mucronate at apex, 4 - 5 x 2 - 3 mm, sparsely ciliate or glabrous,
persistent. Petals 5 - 6 mm long, 3-lobed, yellow with brown streaks; middle lobe keeled,
with a crest of branched and shortly forked and notched appendages; lateral lobes
obovate, suborbicular, clawed at base, rounded at apex, ca 6 x4 mm. Staminal sheath
free, up to 3 mm long; free portion of filaments up to 2 mm long, joined at different
levels. Styles curved, up to 4 mm long, hooked at apex, with stigma inside. Capsules
rhombate, obliquely emarginate at apex, inequilateral at base, narrowly margined, 4 -
6.5x 2.5 - 4.5 mm, glabrous, ciliate. Seeds oblong-obovoid, 2.7 - 3.5 x 1.2 - 2 mm, black,
white silky pilose; caruncle pale brown, hood-shaped with 3 toothed or linear append-

ages.
Fi. July- Sept.; Fr. Sept. - Jan,

Distrib. India: Waste places, grasslands, roadsides, in plains and hills, on exposed
slopes, up to 1000 m. Bihar, Orissa, Madhya Pradesh, Rajasthan, Maharashtra, Goa,
Daman & Diu, Karnataka, Tamil Nadu and Kerala,

Notes. A decoction or the powder of the leaves is reported (o be uscful for
bileousness and constipation (Rama Rao, Fl. Travancore 26, 1914).

9. Polygala erioptera DC., Prodr. 1: 326. 1824; Bennett in Fl. Brit. India 1: 203,
1872, Fig. 89.

Herbs, annual or perennial, erect, ascending or prostrate, somewhat pubescent;
branches up to 60 cm long. Leaves subsessile, oblong to linear, elliptic-obovate, oblan-
ceolate, narrowed at base, revolute along margins, acute or obtuse and emarginate at
apex, 6 - 45 x 1 - 8 mm, glabrescent above, patently hairy near margins, tomentose
beneath, Flowers ca 4.5 mm long, pink or purple, solitary or in up to 3.5 cm long
condensed leaf-opposed or extra-axillary racemes; pedicels up to 2 mm long; bracts
persistent, shorter than pedicels. Sepals persistent; outer sepals ovate-lanceolate to
ovate-lliptic, acute-mucronate at apex, concave, 1.5- 2.5x0.7- 1.2 mm, unequal, hyaline
along margins, glabrous to densely hairy outside; wing sepals elliptic-obovate, oblong,
obtuse 1o subobtuse, sometimes apiculate, 4 - 5 x 2 - 2.7 mm, 3 - S-nerved with
anastomosing veinlets leaving a hyaline zone along margins, sparsely patently hairy
outside, membranous in fruit. Petals 3-lobed, pink; middle lobe kecled, 2.5 - 4.5 mm
long, with a crest of 2 bundles of filiform pale pink appendages; lzteral lobes deltoid,
ovate, subacute, ca 3 x 4 mm. Staminal sheath free or slightly adnate to middle lobe of
petal, ca 1.5 mm long; free portion of filaments ca 1.5 mm long, Ovary ovoid, ca 1 mm
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Fig. 89. Polygala erioptera DC. : a. branch with flowers; b. sepals; e. petals; d. corolla;
e. crest of keel petal; [ appendage of crest; h. filament and anther; h. pistil;
i. capsule; j. seed.
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long, pilose; style curved, broadened at middle, up 1o 3 mm long; stigma capitate.
Capsules oblong, ellipsoid, obliquely notched, margined, 3.5 - 5x 2 - 2.5 mm, pubescent.
Secds oblong, ca 3 x 1.5 mm, black, densely pilose; caruncle galeate, bristly crustaceous,
lined by 3 membranous appendages.

FlI. & Fr. Jan. - Dec.

Distrib. India: Waste places, cultivated fields, fallow lands, roadsides, scrub jungles.
Punjab, Haryana, Delhi, Uttar Pradesh, Bihar, West Bengal, Madhya Pradesh, Rajas-
than, Gujarat, Maharashtra, Andhra Pradesh, Tamil Nadu, Karnataka and Kerala.

Myanmar, Pakistan, West Asia and Africa.

10. Polygala furcata Royle, lllus. Bot. Himal. 3: 78, t. 19B (1-4). 1834, P. rriphyila
D. Don, Prodr. 200. 1825, non Burm. [, 1768. P triphyila var. glaucescens (Royle) Bennett
in FL. Brit. India 1: 201. 1872, p. p.

Nep.: Phabare-ghans.

Herbs, crect, 4 - 25 cm high, glabrous; stems slender, narrowly winged in upper
portions, dichotomously branched at apex, often bearing a raceme at the point of
dicholomy. Leaves opposile below, crowded towards top, elliptic or ovate-lanceolate,
altenuate at base, subacute at apex, 1 - 6 x 0.5 - 3.5 cm, membranous, ciliate along
margins, appressed pubescent above, glabrous beneath; lateral nerves 5 - 6 pairs; petioles
5 - 10 mm long, glabrous, Flowers yellow, 4 - 5 mm long, usually sccund in axillary,
terminal or lateral, long-peduncled up te B cm long, glabrous racemes; bracts 2- 3, linear,
1-2 mm long, glabrous, caducous. Outer sepals uncqual, ovate or narrow-ovale, clawed
at base, obtuse or subacute at apex, 2 - 3 mm long; wing sepals oblong, clawed-attenuate
at base, obluse at apex, 1.5 - 2 mm long, petaloid, deciduous, Petals 3 - 3.5 mm long;
lateral petals oblong, obtuse; keel petal crested with 2 flap-like appendages at back near
apex. Stamens 6 - 8; sheath almost completely adnate to petals; filaments free, ca 1.5
mm long. Ovary laterally compressed, ca 2 mm long; styles curved, broadened towards
apex, 3.5 - 4 mm long; stigma urccolate, 2-lipped. Capsules obovate, suborbicular,
truncatc or cmarginate at apex, narrowly winged, ca 2.5 x 2 mm across, glabrous; wings
1 - 2 mm wide above, lesser towards base. Seeds ellipsoid, oblong or rounded, ca 1.7 x
0.8 mm, shiny black with white hairs; caruncle hood-shaped, usually with 2 (-4) mem-
branous appendages, white; strophicle cylindric, obliquely truncate.

Fl. & Fr. (Jan.-) June - Dec.

Distrib. India: Subtropical to temperate regions, grassy slopes. Jammu & Kashmir,
Himachal Pradesh, Punjab, Uttar Pradesh, Bihar, West Bengal, Sikkim, Assam, Aruna-
chal Pradesh, Nagaland, Manipur, Orissa, Meghalaya, Madhya Pradesh, Maharashtra
and Andhra Pradesh.
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Pakistan, Nepal, Bhutan, Bangladesh, Vietnam and S. China.

11. Polygala globulifera Dunnin J. Linn. Soc., Bot. 35: 486, 1903; Mukerjee in Bull,
Bot. Soc. Bengal 12: 33, 1958, Fig. 90,

Shrubs, 2 - 3 m tall; branches glabrous or sparsely puberulous. Leaves elliptic-lan-
ceolate, ovate-clliptic, acute at base, acute to long acuminate or apiculate at apex, entire,
(8-) 10 - 20 (-24) x (2-) 5 - 7 (8.5) cm, glabrous above, sparsely pubescent on nerves
bencath; lateral nerves 10 - 15 pairs; petioles B - 15 mm long, glabrous. Flowers 8 - 10
mm long, in terminal or leaf-opposed, 8 - 35 cm long racemes; pedicels 6 - 10 mm long,
sparsely puberulous. Outer lateral sepals ovate, 2 - 2.5 mm long; solitary sepal kecled,
4 - 4.5 mm long; wing scpals narrowly oblong, 7 - 10 mm long. Pelals joined above the
middle; lobes almost similar in length, midlobe keeled with a globular crest of plicate
convolute appendages. Capsules red when fresh, blackish when dry, 10- 15 mmin diam;
wing 1- 2.5 (-3) mm broad, glabrous. Seeds 5 - 6 mm in diam., smooth; caruncle cupular,
covering half portion on one side and almost completely on the other side.

KEY TO THE VARIETIES
la. Leaves elliptic or ovate-lliptic, acute or apiculate at apex; raicemes usually shorier than leaves
1L.1. var. globullfera

b.  Leaves lanceolate or elliptic-lanceolate, long acuminate at apex; racemes elongated, lax, usually much
longer than leaves L1.2 var. kachinensis

11. 1. var. globulifera

Fi. May - July;, Fr. Aug. - Dec.

Distrib. India: Assam, Meghalaya and Arunachal Pradesh.
Nepal, Myanmar and China,

11. 2. var. kachinensis (Mukerjee) R. N. Banerjee in Bull. Bot, Surv. India 26: 6.
1985, P. griliata forma kachinensis Mukerjee in Bull. Bot. Soc. Bengal 12: 30, 1958,

Fl. Feb. - April; Fr. Aug. - Dec.
Distrib. India: Arunachal Pradesh,

Myanmar.



Fiig. 90. Polygala globulifera Dunn : a. flowering branch; b. llower; e. crest of keel petal;
d. corolla opened to show pistil and stamens; e. pistil.
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12. Polygala irregularis Boiss., Diagn. ser. 1, 1: 8. 1842 & FL Oricnt. 1: 469, 1867:
Cooke, Fl. Pres. Bombay 1: 61. 1901,

Herbs, perennial or annual, pubescent with usually spreading or widely ascending
15 - 40 em long branches from woody base; stems with conspicuous cicatrices of fallen
leaves. Lower leaves obovale, 15 - 20x2 - 3 mm; upper leaves lincar-oblong, lanceolae,
attenuate at base, retuse, obtuse or acute, mucronate at apex, recurved along marging,
25-40x3 - 5 mm, pubcrulous on both surfaces, coriaceous. Flowersin5-12 cm long
lateral or terminal racemes; pedicels 1.5 - 2 mm long, hairy, pendulous, thickencd at
apex; bracts 3, ovate, strongly keeled, acute, ciliolate, 1.5 - 2 mm long, hairy, cadu-
cous. Sepals persistent, hairy; ouler sepals linear-oblong to ovate, hyaline and ciliclate
along margins, ca 2 mm long; wing scpals obliquely ovate or obovate, gibbous al base,
ca4.5x 2.5 mm, glabrous or sparscly hairy above, greenish white with purple or green
arched veins, Pctals pink or purple; middle lobe 3.5 - 5 mm long with crested keel; lateral
lobes obovate, cuncalte at base, truncate at apex, obscurcly undulate along margins, 3 -
5%3 - 4 mm, cilialc al basc, Staminal sheath 1.5 - 2 mm long, Ovary orbicular, glabrous:
styles ca 3 mm long; stigma hoodcd, concave. Capsules obliquely obovate or orbicular,
emarginate, winged, 3 - 4 mm in diam., glabrous. Sceds obovoid, conical, acute at apex,
sericeous, crowned by bulbous-based hairs; caruncle lateral, 2-lobed, inconspicuous,
cunciform, pendent.

Fi. Dee.: Fr. Jan. - QOct.

Distrib. India: Sandy plains and open gravely ground. Jammu & Kasmir, Punjab,
Haryana, Uttar Pradesh, Rajasthan, Gujaral and Maharashira,

Pakistan, Iran and Wesl Asia to N.E. Alrica,

13. Polygala jacobii Chandrab. in Bull. Bot. Surv. India 9: 288 - 290, 1967, P. dunnii
Panigr. in Kew Bull. 29: 655. 1974,

Herbs, perennial; branches arising from rootstock, slender, sparsely branched, erect
or decumbent-ascending, 5 - 60 cm long; slightly grooved, brownish, tomentose, glandu-
lar. Leaves oblong-obovate, elliptic to oblanceolate, narrowed at base, obtuse, rounded,
retuse or emarginate and mucronate at apex, 3-45x2 - 15 mm, glabrous above, glaucous
and sparsely pubescent on nerves bencath; petioles 1- 1.5 mm long, pubescent. Flowers
ca 6 mm long, vellow, solitary or in axillary, extra-aallary or often leal-opposed, 1-3.5
cm long 5 - 10-Mlowered racemes; bracts persistent; pedicels 2 - 3 mm long, accrescent,
up to 3.5 mm long, winged. Outer sepals ovate, lanceolate, acute or acuminate, 1-3x
1- LB mm, 1-ncrved, ciliate, hyaline along margins; wing sepals falcate, obliquely ovaie,
acuminate, mucronale, 3 - 8 x 1.5 - 45 mm, 5 - T-ncrved, persistenl.  Pelals yellow;
midlobe glabrous at base, undulate along margins, ca 4 mm long, keeled, crested behind
near apex, with stalked bifurcate filiform forked fimbriate appendages; lateral lobes
suborbicular, clawed at base, ca 4 mm across. Staminal sheath ca 1.5 mm long, free from
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petals; free portion of filaments ca 2 mm long, bears 8 anthers at different levels. Styles
laterally compressed, curved, widened and hooked at apex. Capsules suborbicular or
laterally elliptic, oblique at base, notched at apex, unegually hilobed, 3 - 5x 4 - 6.5 mm,
ciliate along narrow margins. Seeds ovoid or obovoid, ca 4 mm long, black brown,
appressedly stilf silky hairy; caruncle hood-shaped, 3-lobed; lobes flat, covering almost
gwo-third the length of seed, membranous, creamy white.

FL & Fr. May - Dcc,

Distrib. India. Weed among grasses in wet lands, riversides and waste places.
Maharashtra, Karnataka, Tamil Nadu and Kerala.

Sn Lanka,

14. Polygala japonica Houtt., Handl 10, . 62, [, 1. 1779, P. khasyana Hassk, in
Mig., Ann. Mus. 1: 176. 1864. P. sibirica auct, non L. 1753; Bennett in FL Brit. India 1;
205. 1872, p. p.

Herbs, perennial, prostrate or ascending; rootstock thickened, woody, rhizomatous;
stems terete, short hairy, 10 - 20 em long. Leaves subsessile, ovate, elliptic to linear-
lanceolate, acule, 2 - 15 x 3 - § mm, recurved along margins, prominently reticulate-
veined, mostly puberulous on midrib and margins, faintly pellucid-dotted; petioles up
to | mm long. Flowcrs purple to lavender blue, in lateral 1 - 3 em long, few-flowered
racemes; bracts small, pubecrulous, caducous. Ouler sepals lanceolate, acute, puberu-
lous; wing sepals ovate-clliptic, acute, mucronate, up to 6 mm in [ruit, 3 - 5-nerved.
Lateral lobes of petals suboblong, ciliate and hairy at the adnation with the staminal
tube; midlobe kecled with 2 bundles of fringe-like appendages. Staminal tube short
ciliate at the adnation with lateral petals; anthers sessile. Ovary suboblong, glabrous;
style long, somewhat curved, not widened above; stigmas 2, spaced, 1 apical and the
other lateral on slightly knob-like base. Capsules suborbicular, emarginate at apex,
winged along margins, 4 - 5 mm across, slightly shorter than wing sepals. Seeds
Nattened-ovoid, ca 3 mm long, black, puberulous; caruncle hood-shaped with 3 mem-
braneus appendages covering almost hall the seed.

Fl. Aug. - Sept.

Distrib. India: Roadsides, grasslands, 500 - 2000 m. Mcghalaya,

China, Taiwan, Japan, Philippines and New Guinea.

15. Polygala javana DC., Prodr. 1: 324, 1824; Bennett in Fl. Brit. India 1: 201. 1872,
P, raoii R. N. Banerjee & L. K. Banerjee in Proc. Indian Acad. Sci. 21(B); 218 - 220.

1975. P. sibirica var. heyneana Bennett in Fl. Brit. India 1: 205, 1872, p. p. P. javana var.
angustifolia Thwaites, Enum. PL. Zeyl. 22, 1864.
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Tam.: Selagached:.

Herbs and undershrubs, erect-ascending, 15 - 100 em high; stems woody at base;
branches slender, divaricate. Leaves subsessile, obovate, oblanceolate or elliptic-oblong
to linear-oblong, cuneate or attenuate at base, obtuse or rounded and mucronulate or
apiculate at apex, entire, (5-) 15 - 45 x (2-) 5 - 20 mm, rusty strigose on both surfaces;
petioles 1 - 2 mm long, puberulous. Flowers 7 - 8 mm long, yellow with purple crest, in
extra-axallary terminal or leaf-opposed, erect or pendulous, 2 - 9 cm long 5 - 15-flowered
racemes; bracts 3, ovate, 1 - 3x 0.5 - 1 mm, puberulous, persistent or rarely caducous;
pedicels up to 6 mm long. Sepals 5, unequal, puberulous, yellow; outer sepals broadly
ovate or lanceolate to elliptic-oblong, acute or subacute and mucronate at apex, 1.5 -
4 x 1.2 - 2.5 mm, puberulous; wing sepals broadly ovate, triangular, cordate at base,
obtuse or subacute and mucronate at apex, 6- 12 x4 - 9 mm, distinctly veined, puberulous,
yellowish at first, afterwards pale green or reddish violet, persistent. Petals 3, adnate at
base for half the length, yellow; lateral petals ovate or elliptic-oblong, ca 3 mm long; keel
petal 4 - 5 mm long, pale yellowish or green with violet multifid filiform ca 2 mm long
crest at back of apex. Stamens 8, pinkish; sheath 2 - 4 mm long, encircling the style; free
portion of lilaments 0.5 - 0.7 mm long; anthers oblong-ovoid. Ovary stipitate, obcordate,
up to 1 mm long, velutinous; style curved, broadened towards the middle, up to 5 mm
long; stigma subterminal, funnel-shaped, violet. Capsules enclosed in persistent wing
sepals, broadly oblong or suborbicular, notched at apex, margined, 4 - 6 x 3 - 5 mm,
puberulous. Seeds oblongoid, ca 4 x 2.5 mm, densely stiff-pubescent; caruncle hood-
shaped, 3-armed, with 2 arms larger and winged, as long as and covering the sced.

Fl & Fr. March - Sept.

Distrib. India: Dry regions, grassy fields, roadsides and forest edges,on exposed
slopes, up to 1000 m. 5. Andhra Pradesh, Karnataka, Tamil Nadu and Kerala.

Sri Lanka, Malaysia and Indonesia.

16. Polygala karensium Kurz in J. Asiat. Soc. Bengal 41(2): 292, 1872; Mukerjee
in Bull. Bot. Soc. Bengal 12: 32 - 33. 1958. Fig. 91.

Shrubs, erect, ca 2 m high, glabrous; stem and branches slender, blackish, Leaves
ovate-lanceolate, attenuate at base, acuminate at apex, 8 - 10 x 2.5 - 3.5 em, olive green
above, glaucous beneath, thin, membranous; petioles up to 15 mm long, Flowers in up
to 10 cm long axillary or terminal racemes; pedicels ca 4 mm long, recurved; bracts 3,
linear-lanceolate, 2 - 3 mm long; flowers white, tipped purple. Outer sepals obovate, 3
- 3.5 x 2 mm; ouler solitary sepal boat-shaped, hooded, ca 3.5 mm long; wing sepals
obovate, ca 17 x6 mm. Petals up to 28 mm long, pinkish red; lateral lobes ca 5 mm long;
crest 2 - 5-lobed. Staminal sheath membranous; free portion of filaments ca 2 mm long.
Styles filiform below, expanding and curved towards apex, ca 25 mm long; stigma
capitate, opposite Lo a blunt projection. Disc cupular, wavy along margins, ca 1.5 mm
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Fig. 91. Polygala karensium Kurz : a. branch; b. flower with inner sepals removed; c.
petals; d. keel petal; e. pistil; f. outer sepal; g. capsule; h. seed.
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across. Capsules orbicular, broadly winged, emarginate, ca 5 mm across. Seceds obo-
void, ca 2 mm long, densely white hairy; caruncle 3-appendiculate, white.

Ft. Mov. - Jan.; Fr. March - Ocl.

Distrib. India: Grassy slopes and edges of forests, 1000 - 2000 m. Sikkim, Arunachal
Pradesh and Mcghalaya.

Bhutan, Myanmar and Vicinam.

17. Polygala linarifolia Willd,, Sp. PL. 3: 877, 1803, P. chinensis L. var. linarfolia
(Willd.) Chodul in Mem, Soc, Phys, Nat. Hist. 31(2): 386. 1893, Fig.92.

Herbs, erect, prostrate or ascending, up to 35 cm high; branches arising from base,
tercte or somcwhat angled above, tomentose. Leaves subscssile, linear to narrowly
lanceolate, apiculate at apex, 4 - 5x0.5 - | cm, strongly single-nerved, glabrous and dark
green above, pale and scarcely ciliate on nerves beneath; petioles ca 1 mm long. Flowers
yellow, 5 - 7 mm long, in leal-opposed up o 2 cm long many-flowered glabrous racemes;
bractcoles minute, caducous; pedicels drooping, 2 - 3 mm long, glabrous. Outer sepals
oblong-obovate, ca 2 mm long; wing scpals green, ovate-lanceolate, asymmetrical,
curved, apiculate, ca 7 mm long, ciliate hairy outside, glabrous inside. Midlobe of petal
ca 5 mm long; lateral lobes ca 3 mm long. (vary subsessile, obovate, ca 1.5 mm long,
ciliatc at apex. Capsules obcordate, uncqual and emarginate at apex, narrowly winged,
glabrous on surface, patently ciliate along margins; caruncle of seeds 3-lobed.

Fi. & Fr. April - Nov.

Distrib. India: Along slopes of dricd up water courses, moist meadows near forests,
up to 1000 m. Himachal Pradesh, Uttar Pradesh, Bihar, West Bengal, Assam, Mcgha-
laya, Tripura, Orissa, Madhya Pradesh, Maharashira, Goa, Andhra Pradesh, Tamil
Nadu and Kerala.

Nepal, S.W. China, Thailand, Vietnam and Malesia.

18. Polygala longifolia Poiretin Lam., Encycl. 5: 501. 1804, P. leptalea DC., Prodr,
1: 325, 1824; Bennetl in FL Brit. India 1: 202. 1872.

Herbs, 20 - 60 cm high; stems slender, erect, usually unbranched, sometimes
branched, sharply angular or deeply lurrowed, ribbed, glabrous. Leaves subscssile,
I-nerved, pale beneath; basal leaves obovate, linear to elliptic or oblong-lanceolate,
altenuate at base, rounded at apex, revolute along margins, 10 - 25 x 5 mm; upper leaves
lincar-oblong or lincar-lanceolate, narrowed at base, acute to subacute and mucronulate
al apex, 15 - 40 x 2 - 4 mm, glabrous. Flowers 2 - 3 mm long, pink or purplish white,
densely arranged interminal 3 - 18 em long racemes, bracts lincar to subtriangular, acute,
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ca 1 mm long, caducous, puberulous; pedicels ca 1 mm long. Sepals persistent; outer
sepals elliptic-obovate or lanceolate to oblanceolate, obtuse or acute, 1.5 - 3 mm long,
puberulous along margins, green; wing sepals broadly elliptic, narrowed at base, obtuse
at apex, 2.5 - 4 x 1.5 - 2.5 mm, broader above the middle, 3-nerved. Petals purple or
pinkish red; middle lobe keeled, ca 2 mm long, crested with one bundle of 4 - 6 flattened
incised appendages; lateral lobes obliquely subtriangular to obovate, 2.5 - 3.5 mm long,
hairy inside. Staminal sheath 1 - 2 mm long; free portion of filaments up to 1 mm long,
united at same level; anthers ca 1 mm long, oblong. Ovary obovate, ca 1 mm long,
glabrous; style curved, ca | mm long; stigma rounded. Capsules oblong or broadly
obovate, notched al apex, narrowly winged along margins, 3 - 4 mm long, ca 2.5 mm
wide, glabrous, enclosed in persistent up to 5 mm long wing sepals. Seeds narrowly
oblong-ellipsoid, ca 2 x 1 mm, black with short appressed white silky bairs; caruncle
small, membranous, 3-fid to the base, with very narrow sinuses and short lobes,

Fi. & Fr. Junc - Jan.

Distrib. India: Along borders of forests, shaded places, amidst grass. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh, Bihar, West Bengal, Arunachal Pradesh,
Assam, Nagaland, Manipur, Meghalaya, Orissa, Madhya Pradesh, Tamil Nadu and
Andaman & Nicobar Islands.

Sri Lanka, Nepal, Bhutan, Myanmar, S. China, Victnam, Thailand, Malaysia, Phil-
ippines and Australia,

19. Polygala mariesii Hemsley in 1. Linn, Soc., Bot. 23: 61, t. 2B, iT. 7 - 13. 1886;
Sparre & Fischer in Bull. Misc. Inf. Kew 1929: 252. 1929; Chowdhuri in Bull. Bot. Surv.
India 12: 263, 1970, Fig. 93.

Shrubs, ca 3 m tall; branches greenish. Leaves crowded at ends of branches,
elliptic-lanceolate, altenuate at base, acute at apex, 4.5 - 12 x 1.2 - 2.9 cm, glabrous on
both surfaces, subcoriaceous; petioles 1- 1.5 cm long. Flowers greenish yellow or brown,
in 2 - 22 cm long pendulous axillary or terminal glabrous racemes; bracts caducous;
pedicels 3 - 4 mm long. Outer solitary sepal 3 - 4 x 2 - 3 mm; outer paired sepals 2- 3 x
1 - 2 mm; wing sepals 11 - 13 x 5- 7mm. Petals 3-lobed, yellow, turning purple; middle
lobe 1.5 - 1.7 cm long; lateral lobes 2 - 3 mm long; sinus rounded Filaments 3 - 4 mm
long. Ovary oblong, stipitate, 2 - 3 mm long, glabrous; style 1.3 - 1.5 ¢m long; stigma
capitate. Disk cupular. Capsules compressed, clavate, winged. Seeds brown pilose,
hairs ca 5 mm long.

Fi. March - May; Fr. June - Oct.

Distrib. India: On rocky slopes along the river banks above flood level. Arunachal
Pradesh, Nagaland and Meghalaya.
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Bhutan and China.

20. Polygala persicariifolia DC,, Prodr. 1: 326. 1824; Bennett in FL, Brit. India 1:
202. 1872 ( as persicariacfolia).

Herbs, 10 - 65 cm high; stems terete, erect or decumbent, dichotomously branched
at lop or simple and arising dircctly from base, finely crisp-haired. Leaves alternate,
subsessile, ovate-oblong, lanceolate, elliptic or lingar-oblong, subacuie or cuncate at
base, acute or subacute and mucronate at apex, 15 - 65 x3 - 20 mm, revolute or flat along
margins, glabrous, sparsely pubescent or strigose along nerves below; basal leaves
smaller. Flowers 3 - 5 mm long, rose-purple or reddish-violet with pink streaks, in 4 -
14 cm long lerminal and extra-axillary or leaf-opposed, erect or patent racemes; pedicels
1 - 3 mm long, downwardly dirceted; bracts 3, lanceolate, 1 - 2 mm long, persistent,
Sepals persistent; outer sepals elliptic-oblong, lanceolate, obtuse, subequal, 2.5 - 3 mm
long, puberulous on margins; wing sepals rounded, broadly obliquely obovate to subor-
bicular, rounded at apex, 5 - 6 mm long, 4 - 5 mm wide, petaloid, glabrescent or
puberulous on margins, 3 - S-nerved, reddish. Petals pink, purple or yellowish with
purple streaks, hairy inside; middle lobe ca 6 mm long, keeled with a crest of 2- 3 bundles
of linear membranous forked appendages; lateral lobes obliquely oblong, smaller.
Staminal sheath adherent to petals, 1.5 - 2.5 mm long; free portion of filaments ca 1.2
mm long. Ovary obovoid, less than 1 mm long, ciliate along margins; styvle curved,
widened towards middle, broadened at apex, ca 3 mm long; stigma oblique, lateral.
Capsules elliptic, obcordate, symmetrical at base, very narrowly winged, emarginate at
apex, compressed, 5 - 6 x 4 - 4.5 mm, membranous, marginally winged, ciliate along
margins towards upper portion. Sceds oblong-cllipsoid, 3 - 3.5 x 1.3 - 1.5 mm, shiny
reddish black, hirsute with dense silky light brownish or white hairs; caruncle hood-
shaped, 3-lobed with short blunt lobes and very narrow sinuscs,

Fl. May - July, Fr. Aug. - Nov.

Digirib. India; In grassy shaded slopes on black humus soil. Jammu & Kashmir,
Himachal Pradesh, Punjab, Uttar Pradesh, Bihar, Sikkim, Arunachal Pradesh, Assam,
Nagaland, Manipur, Meghalaya, Orissa, Rajasthan, Maharashtra, Andhra Pradesh,
Karnataka, Tamil Nadu and Kerala.

+ Nepal, Bhutan, 5. China, Vietnam, Indonesia (Java only), Philippines, N. Australia
and Tropical E. Africa.

21. Polygala rosmarinifolia Wight & Arn., Prodr. 1: 37, 1834; Bennett in FL Brit.
India 1: 204. 1872

Herbs, erect, decumbent or prostrate, up to 45 cm high, branching upwards;
branches densely appressed-pubescent. Leaves sessile or subsessile, linear, elliptic or
very rarcly oblong or oblanceolate, attenuate at base, thickened and recurved along
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margins, acute or acuminate and apiculate at apex, (5-) 10 - 40 (-55) x 2 - 4 (-6) mm,
grect, hairy on upper surface, pubescent beneath, densely so on midrib; petioles up to
0.5 mm long. Flowers ca 4.5 mm long, yellow, rarely solitary or in lateral extra-axillary
or axillary, erect, up to 3 cm long 3 - 8-flowered racemes; bracts caducous; bracteoles
3, ovate, ca 1 mm long, tomentose, ciliate along margins, persistent; pedicels erect,
pubescent, ca 1.5 mm long in flowers, up to 2.5 mm long in fruit. Oute! sepals with pale
yellow or chocolate-coloured tips, ovale to obovate or lanceolate, acJte-mucronate at
apex, 2 - 2.5 x 0.4 - 1.2 mm, ciliate along margins, patently hairy; wing sepals obliquely
oblong or clliptic, acute or short acuminate at apex, ca 4.5 x 2 - 3 mm, glabrous, cviliate
along margins, subparallely 5-nerved, persistent.  Petals yellow with red markings;
middle lobe up to 3 mm long, keeled with a crest of forked filiform appendages on back,
35 - 4 mm long; lateral lobes suborbicular, spathulate, truncate, 2.5 - 3 x 2 mm,
membranous, prominently nerved, wrinkled. Staminal sheath up to 1.5 mm long; lateral
pairs of filaments subconnate, terminal filaments free or up to 0.6 mm long; anthers
oblong, up to 0.4 mm long. Ovary obliquely obcordate, emarginate, ca 3 mm across,
ciliate along margins; style up to 3 mm long, curved, broadened towards the horse-shoe
shaped apex; stigma lateral, capitate. Capsules rhombate or obliquely obcordate,
inequilateral at base, emarginate at apex, narrowly winged and ciliate along margins,
4-5x25-3mm. Seeds oblong, subcylindrical, truncate at apex, 2.5-3x1 - 1.5 mm,
black, brownish hirsute; caruncle hood-shaped with 2 oblong curved ca 0.8 mm long
appendages and a short tooth.

Fi. & Fr. Jan. - Dec.

Distrib. India: Open hilly grasslands, roadsides, cleared areas, 500 - 2000 m. Orissa,
Madhya Pradesh, Andhra Pradesh, Karnataka, Tamil Nadu and Kerala.

Sri Lanka.

22. Polygala sibirica L., Sp. P1, 702, 1753; Bennett in Fl. Brit. India 1: 205. 1872, p.
p. P. heyneana Wight & Arn., Prodr, 1: 38, 1834, p. p. Fig. 94.

Herbs, perennial, crect or decumbent, 10 - 45 cm long, pubescent; stems slender,
many, deep-rooted, ascending from base, crispate-pubescent Leaves linear-oblong to
elliptic-lanceolate, rounded or attenuate at base, acute-mucronulate at apex, flat or
recurved along margins, 6 -35x2 - 10 mm, coriaceous, scabrid above, hairy on nerves
beneath; lateral nerves 3 - 9 pairs, veinlets prominently reticulate; petioles ca 1 mm long,
hairy. Racemes lcal-opposed or terminal, 2 - 10 ¢cm long, elongating in fruit; bracts
linear-lanceolate, 3 - 4 mm long, puberulous, caducous; pedicels 3 - 4 mm long, slender,
elongating and recurved in fruit, pubescent. Flowers deep bluish purple, 6 - 7mm long.
Sepals green with purple edges, pubescent, persistent; outer sepals subequal, oblong-
ovate to linear-lanceolate, concave, subacute, 2.5 - 3.5 x 1.5 - 2 mm; wing sepals falcately
ovate-lanceolate or obovate, narrowed at base, acute, obtuse or rounded at apex, falcate
or oblique, 5 - 8 x 2 - 4 mm, membranous, 3 - 7-nerved, glabrous, ciliate or puberulous
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Fig. 94. Polygala sibirica L. ; a. habit; b. flower; ¢ sepals; d-e. petals,with stamens and
pistil; . stamens and pistil.
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along margins. Petals lavender blue; lateral lobes linear-oblong, obtuse, mucronate, 4 -
5 mm long; middle lobe rounded, keeled, 5 - 6 mm long, with a much-branched
lincar-appendaged white crest on back near apex. Stamens 8; filaments connate at
different levels in a sheath, more or less encircling the ovary, not adherent to petals, up
to 2.5 mm long, free portion up to 1 mm long. Ovary subglobose, glabrous; style ca 6
mm long, enlarged and curved at apex; stigma terminal, bidentate, superposed. Cap-
sules suborbicular, obeordate, narrowly 1 - 2 mm wide winged along margins, notched
at apex, 4 - 5 x 5 - 6 mm, glabrous. Seeds oblong-cllipsoid, 3 - 4 x 2 - 2.5 mm, sparsely
minutely white pilose, dark brown; caruncle 3-fid, the longer arm ca 2.5 mm long, the
shorter arms ca 1.5 mm long, covering half to two-third the length of the seed.

FlL & Fr. Mar. - Dec.

Distrib. India: Grasslands, cleared forests, roadsides in damp soil, 1500 to 2800 m.
Jammu & Kashmir, Himachal Pradesh, Punjab, Uttar Pradesh, Sikkim, e¢ntire N.E,
India, Andhra Pradesh, Karnataka, Tamil Nadu and Kerala,

Pakistan, Nepal, Bhutan, Myanmar, S. & S W, China and E. Asia, extending 1o
Europe.

23. Polygala tartarinowii Regel in Bull. Soc. Nat, Moscou 34(2): 523, 1861, P.
triphylia auct. non D, Don; Bennelt in FL. Brit. India 1: 201. 1872; Pal & Giri in J. Econ.
Tax. Bot. 14: 226, ff. A - C. 1990. Fig. 95.

Herbs, annual, erect, 5 - 18 cm high; stems slender, simple or sparingly branched,
glabrous, faintly ribbed. Leaves ovate to broadly obovate, suborbicular, spathulate or
rounded, obtuse or acutely decurrent at base, obtuse-mucronulate or acute at apex, 7 -
40 x 2 - 20 mm, shortly hairy, ciliate; petioles 3 - 10 mm long, up to 15 mm in fruit,
sometimes subulate, ciliate along margins. Flowers rose-red to purple, ca 3 mm long, in
1 - 8 cm long terminal or axillary dense racemes; peduncles 3 - 25 mm long, subtended
by 2 - 3 leaves; pedicels ca 1 mm long in fruits; bracts 2 - 3, lanceolate, 1.5 - 2 mm long,
membranous, caducous; bracteoles lanceolate, 0.5 - 1 mm long, early caducous. Sepals
caducous, rugose; outer sepals concave, subovate, blunt, 1.5 - 2 mm long; wing sepals
orbicular, obovate or spathulate, narrowed below, obtuse at apex, 2 - 3.5 mm long, 3 -
S-nerved. Petals deep yellow or pinkish; middle lobe keeled, orbicular at apical part,
3 - 4mm long, split at apex, not crested, papillose; lateral lobes oblong, longer than keel
petal. Staminal sheath adnate to lower part of petals, glabrous inside; anthers globular.
Owary subglobose; style Rattened, curved, trumpet-shaped and obliquely cut at apex, ca
2.5 mm long; stigma hooded at the shortest end of the trumpet, Capsules discoid,
rounded, subquadrangular, narrowly winged along margins, notched or emarginate at
apex with a short blunl acumen, ca 2 x 2.5 mm, 2-papillate at apex, rugose. Sceds
oblong-ellipsoid, black, shortly white silky hairy; caruncle small, hooded, 3-lobed with 2
minute rounded thin appendages.



484 FLORA OF INDIA [VOL. 2 T

P @68
mm f

Fig. 95. Polygala tartarinowii Regel. : a. habit; b. flower with sepals separated; ¢
petals, split open; d. stamens, adnate to corolla; e. pistil; f. fruit, with 2 seeds.
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Fi, March - Aug.; Fr. April - Oct.

Distrib. India: Subtropical open grassy places, 600 - 2000 m. Jammu & Kashmir,
Himachal Pradesh, Punjab, Haryana, Uttar Pradesh, Sikkim, Arunachal Pradesh,
Assam, Meghalaya, and Madhya Pradesh.

Pakistan, Bhutan, Nepal, Myanmar and China to Japan and S.E. Asia, up to
Phillippines.

24. Polygala telephioides Willd,, Sp. PL. 3(2): 876. 1802; Bennett in Fl. Brit. India 1:
205. 1872,

Herbs, 5 - 30 cm high, with a woody rootstock; stems usually unbranched, prostrate,
ascending or rarely erect, terete below, angled above, velutinous or sericeous. Leaves
sessile, or subsessile, elliptic, ohovate, oblong or linear-oblanceolate, attenuate at base,
obtuse or acute and mucronate at apex, recurved along margins, 5 - 30 x 2 - § mm,
glabrous or sericeous on both surfaces; nerves prominent beneath, obscure above;
petioles up to 1 mm long, spreading, exposing internodes. Flowers ca 3mm long, violet
or blue, crowded in leaf-opposed or lateral up to 12 mm long racemes; bracts caducous.
Outer sepals lincar-lanceolate to ovate-lanceolate, acute, mucronate, concave, 1 -2x
0.5 - 1.2 mm, pubescent outside, glabrous inside, ciliate along margins; wing-sepals
obliquely elliptic or ovate-lanceolate, acuminate, apiculate at apex, ca 5% 3 mm, 3 -
S-nerved, glabrous or sericeous, persistent.  Petals blue, ca 4 mm long; middle lobe
keeled, crested with stalked capitate finger-like appendages on back near apex; lateral
lobes obovate, subobtuse, ca 1.5 mm long. Staminal sheath adherent to base of petals,
ca 1.8 mm long, sphit for two-third the length; ilaments 8, anising at different levels from
sheath, with 2 free filaments in the middle and 2 bundles of 3 connate filaments on either
side with sessile anthers. Ovary orbicular, flat, pilose along margins; styles bent, broad-
encd at middle and apex, ca3 mm long, glabrous; stigma hooded. Capsules enclosed in
wing scpals, broadly ovoid or suborbicular, emarginate at apex, ca 2.5 mm across,
glabrous, sericcous along margins, Seeds oblongoid or cylindrical, obtuse, ca 3 mm long,
silky hairy; caruncle hood-shaped, with 3 lincar short appendages.

Fl. & Fr. Aug. - Jan.

Distrib. India: Sandy humus soil in open grasslands along moist situations, up to
1000 m. Uttar Pradesh, Madhya Pradesh, Andhra Pradesh, Tamil Nadu and Kerala.

Sri Lanka, S, China, Malaysia and Philippines.

25. Polygala tricholopha Chodat in Mem. Soc. Phys. Geneva 31(2): 98, 1. 17, £. 20,
1898, P. arillata sensu Bennell in Fl. Brit, India 1: 200, 1872, p. p. Fig. 96.

Mani.: Yup-Nga-Lap.




Fig. 96. Polygala tricholopha Chodat : a. branch with Mowers and fruits; b, lower with
scpals separated; c. petals, split open; d. capsule.



' 1993 | POLYGALACEAE 487

Shrubs, often straggling; stems with projecting cicatrices of fallen leaves. Leaves
elliptic, oblong, 9 - 15 x 3 - 5 cm, coriaceous, glabrous above, pale and subglaucous
beneath; petioles 5 - 10 mm long. Flowers 16 - 17 mm long, in lcaf-opposed or
extra-axillary or sometimes terminal 9 - 10 cm long paniculate racemes with zig-zag
rachis; bracts and bracteoles caducous; petioles 5 - 10 mm long. Sepals ciliolate,
caducous; outer paired ones ovate to suborbicular, obtuse and often emarginate at apex,
3 - 4 mm long, ciliate; outer solitary sepal gibbous, 5 - 7 mm long; wing sepals elliptic,
revolute along margins, 6 - 6.5 mm long, many-nerved. Petals 3-lobed, 10 - 13 mm long;
middle lobe keeled, 6 - 8 mm long with 1 - 3 mm long pedicellate crests. Stamens 3 -
3.5 mm long; filaments free above; anthers conical. Ovary ovate; styles ca 6 mm long,
dilated above; stigma uncqually bilobed, pointed above, capitate. Capsules elliptic to
suborbicular, winged, beaked, 4 - 7x 6 - 7 mm, dark reddish purple, glabrous, Seeds
subglobose, black; caruncle large, helmet-shaped.

Fl. June - Aug.; Fr. Sept. - Jan.
Distrib. India: 1000 - 2000 m West Bengal, Sikkim, Assam, Manipur and Meghalaya.
Bhutan, Myanmar, Thailand, Malaysia and Indonesia (Sumatra).

26. Polygala umbonata Craib in Bull. Misc. Inf. Kew 1916; 260. 1916; Mukerjee in
Bull. Bot. Soc. Bengal 12; 35. 1958, P. triphyila sensu Haines in Bot, Bihar Orissa 42,
1925, non Burm. . 1798, nec D. Don 1825,

Herbs, annual, 15 - 20 em high; stems weak, grooved, glabrous, dichotomous above.
Leaves lanceolate, ovate-lanceolate, tapering at base, mucronate at apex, 4.5-6x2-3
cm, setulose along margins, membranous, glabrous above, sparsely pubescent and pale
beneath; petioles 8 - 10 mm long. Flowers 4 - § mm long, in axillary or terminal glabrous
racemes; pedicels 1 - 1.2 mm long; bracts longer than pedicels, narrow, deciduous.
Sepals 5, outer paired sepals 1 - 1.5 mm long; outer solitary sepal ovate, ca 2 mm long;
wing sepals obovate, cuncale at base, rounded at apex, 3.7-4x3-3.5 mm. Petals 3-lobed,
ca 4 mm long; lateral petals acute; keel petal with 2-lobed rounded crests. Stamens
2.5 - 3 mm long; filaments coherent below, glabrous; free portion 1 - 2 mm long, hyaline.
Ovary ovoid; style fat, bent at middle, 2.5 - 3 mm long, flat; stigma minute, Capsules
obovate or orbicular, 3 - 3.5 mm across, narrowly winged, emarginate al apex. Seeds
oblong, 1 - 2 mm long, black, pubescent, minutely and copiously tubercled; caruncle
3-lobed, gelatinous; strophiole black, shiny, hollow, about one-third as long as sced,
narrower than seed, curved slightly at apex, ending in an orbicular sunken membranous
lamelia.

Fi. Oct. - Nov.

Distrib. India: Nagaland.
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Myanmar, Vicinam, Laos and Cambodia.

27. Polypala wightiana Wight & Arn,, Prodr. 38, 1834; Gamble, Fl. Pres. Madras
59. 1915, P. elongata auct. non Klein 1802; Bennett in FL Brit. India 1: 203. 1872, p. p. |

Herbs, erect or ascending; branches 10 - 40 cm long, often dichotomous at apex,
glabrous, glaucous., Leaves subsessile or shortly petioled, linear-oblong or narrowly
oblanceolate, narrowed towards base, entire, flat or recurved along margins, obtuse,
subacute and mucronate at apex, 3 - 35 x 1 - 3 mm, chartaceous, glabrous. Flowers 3 -
4 mm long, yellow, in extra-axillary or leaf-opposed 1 - & cm long racemes; bracts ca 1
mm long. Sepals persistent; outer scpals uncqual, lanceolate to ovate-lanceolate, acute-
mucronate at apex, 2 - 2.5 x 0.5 - 1.2 mm, glabrous; wing sepals obliquely ovate, falcate,
subacute and mucronate or apiculate at apex, ca 4.5 x 2.5 mm, 5-nerved, glabrous,
petaloid. Petals2- 2.5 mm long, greenish, tinged with pink; middle lobe keeled, auricled
at base, up to 3.5 mm long, with a crest of lincar forked appendages on back; lateral lobes
obovate, clawed and hairy at base, rounded at apex, up to 2.5 mm. Staminal sheath free,
ca 1.5 mm long; filaments connate into 3 bundles; the lateral ones bearing 3 sessile
anthers each and the middle one bearing 2 anthers with filaments united for half way.
Owary ovoid, glabrous, ciliate along margins; style slender, curved, hooked at apex with
membranous wings, up to 3.5 mm long; stigma dilated. Capsules overtopped by wing
sepals, oblong, cmarginate at apex, margined, 2.5 - 4 x 1.5 - 2.5 mm, glabrous. Secds
oblongoid, truncate at apex, 2 - 3 x 0.5 - 1 mm, black, densely silky hairy, caruncle
hood-shaped, with 3 curved small toothed appendages.

FlL & Fr. Aug. - Dec.

Distrib. India: Wastelands, cultivated fields, roadsides in hills and plains, up to 1000
m. Andhra Pradesh, Karnataka, Kerala and Tamil Nadu.

Malesia to N. Australia.
1, Salomonia Lour., nom. cons,

Herbs, annual, small, erect or ascending; stems angular. Leaves alternate, sessile
or petiolate, entire, 3-nerved. Flowers sessile, small, crowded in terminal or axallary
spikes, opposile or superposed, each in axil of an acute caducous bract, minutely
bibracteolate at base. Sepals 5, subequal; inner 2 larger, persistent; 2 anterior ones
shorter; segments pointing backwards, acute. Petals 3, connate at base into a tube and
adnate to staminal tube, cleft above, violet; lower petal keeled, vaulted, subentire, longer
than the outer ones without a crest. Stamens 4 - 5 or 6, monadelphous; filaments united
in lower half, adnate to corolla-tube at base; anthers confluent in one rectangular mass,
opening by terminal pore. Ovary 2-loculed; ovule 1 in each locule, pendulous; style
incurved at apex, thickened upwards. Capsules laterally compressed, obcordate, thin-
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walled, transversely oval or subreniform, loculicidally dehiscing along the muriculate
margins, Seeds orbicular, black, glabrous; strophiole very small, gelatinous or absent.

Tropical S, E. and S.E. Asia to Australia, Europe and N. Mexico; ca 12 species, 2
in India.

KEY TO THE SPECIES

1a. Leaves shartly petiolate, ovate, truncate of cordate at base, 8- 25x 5 - 18 mm; lower sepal equalling
or smaller than other sepals; anthers & fruits transversely oval, mMuricate at lower marging seeds
estrophiniare 1. 8. canionlensis

b, Leaves sessile, oblong-lancenlate, rounded or obtuse at base, 3-11x2 - 4 mm; lower sepals larger
than other scpals; anthers 4; lmuns obreniform, not muriculate at lower margin; secds gelatinoushy
strophiciate L 5. cilinta

1. Salomonia cantoniensis Lour., Fl. Cochinch. 17. 17%). 5. eduntula DC,, Prodr.
1: 334. 1824: Bennett in Fl. Brit. India 1: 207. 1872,

Herbs, annual, erect or ascending, 5 - 25 cm high, glabrous; stems angular or
narrowly winged, much-branched, dichotomously branched at tips producing spikes;
roots aromatic. Leaves ovate, lanceolate, cuneate, broadly rounded, truncate or cord-
ate al base, obtuse or subacute at apex, 5 - 25 x 4 - 16 mm, often pinkish above, pale
bencath, flacad, glabrous or sparsely ciliate, 3 - S-nerved at base; petioles up to 4 mm
long, winged. Inflorescence 2 - 10 em long, terminal or rarely upper axillary spikes;
rachises winged or not; bracts lanceolate, fugaceous, ca 1 mm long. Sepals 5, scaly,
linear-subulate, subequal, ca 1 mm long, persistent; lateral sepals as long as keel. Petals
3, equal or subequal, connate at base into a cleft tube, 1.5 - 2.5 mm long, light violet or
pink. Stamens 4, rarely 6, monadelphous; filaments ca 1 mm long, connate at base and
adnate to corolla; anthers opening by apical pores. Ovary obeordate, ca 1 mm long; style
sigmoid, curved at apex, ca 2 mm long, hyaline, not exserted. Capsules sessile, obeordate
or orbicular, flat, not winged but with a row of curved triangular teeth or minute hairs
along margins, 1- 1.5 x 2 mm, thin-walled. Seeds lenticular, ca 1 mm across, shiny red
or blackish brown, with a very small strophiole or estrophiolate.

KEY TO THE VARIETIES

la. Inflorescences S - 10 em long: margins of fruits minutely toothed 1.1. var. canionlensis
b. Inflorescences up to 4.5 com long: marging of fruits microscopically hairy or ciliate 1L var. edeniula

1. 1. var. cantoniensis

Fl. Jan. - April; Fr. May - Oct.
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Distrib. India: Wastelands, marshy places, on sandy soil, up to 1600 m. Uttar
Pradesh, West Bengal, Sikkim, Arunachal Pradesh, Assam, Nagaland, Manipur, Mizo-
ram, Tirpura, Meghalaya and Madhya Pradesh.

Nepal, Bangladesh, Myanmar, Vietnam and S, China.

1. 2. var. edentula (DC.) R. N. Banerjee, stat, et comb, nov. P. edentula DC
Prodr. 1: 334, 1824; Bennett in Fl. Brit. India 1: 207, 1872,

Leaves cordate-triangular, Rachises winged. Lateral sepals nearly as long as keel,

Fl. Feb. - May; Fr. May - Oct.

Distrib. India: West Bengal, Sikkim, Arunachal Pradesh and Assam.
Nepal.

2. Salomonia ciliata (L.) DC,, Prodr. 1: 334. 1824; Bennett in Fl. Brit. India 1: 206,

1872. Polygala ciliata L., Sp. PL. 705, 1753, §. oblongifolia DC., Prodr. 1: 334, 1824;
Bennett, L. c. 207, Fig. 97.

Herbs, slender, erect or decumbent, 6 - 26 cm high; stems simple or sparingly
branched, angular, fluted, often glabrous. Leaves sessile, elliptic to oblong-lanceolate,
rounded-obtuse or subcordate at base, acute 1o obtuse and mucronate at apex, entire
and ciliate along margins, 4 - 14 x 2 - 8 mm, sparingly ciliate or glabrous, usually 3-nerved.
Inflorescences terminal and axillary, 10 - 17 cm long; rachis winged; bracts linear, ca 1.5
mm long. Flowers opposite, superposed, crowded, 2 - 3 mm long, pink. Sepals unequal,
linear-lanceolate, acute at apex, 1.5 - 2 mm long, up to 0.5 mm broad, persistent, ciliate,
2 inner somewhat larger. Petals 3, pink or white and purplish tipped; median petal
keeled, ca 3 mm long; lateral ones lanceolate, up to 1.8 mm long, adnate to keel petal.
Stamens 4, monadelphous, with ca 2 mm long sheath; anthers 2-loculed, undifferen-
tiated. Ovary compressed, sessile, obcordate or orbicular, spinulose; style ca 2 mm long,
flat, hyaline, curved: stigma capitate. Capsules obreniform, deeply notched or 2-lobed
at base, winged along margins, ca 1 x 2 mm; central area with subparallel margins; upper
prickles 0.5 - 0.75 mm long, erecto-patent; lower margin inermous. Seeds gelatinously
strophiolate, rounded, ca 0.5 mm in diam., shiny dark brown or black.

Fi. & Fr. Aug.- Dec.

Distrib. India: Slightly shaded damp waste places, grasslands and along borders of
cultivated fields, up to 1500 m. Uttar Pradesh, Bihar, West Bengal, Sikkim, Meghalaya,
Orissa, Madhya Pradesh, Maharashtra, Goa, Daman & Diu, Karnataka and Kerala.

Myanmar, Sri Lanka, E. Asia, Malaysia, Philippines and Europe.
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4, Securidaca L.

Scandent shrubs or lianas. Leaves alternate, distichous, entire, sometimes biglan-
dular. Inflorescences terminal and axillary, simple racemes or panicles; bracts present,
often with 2 bracteoles. Sepals 5, unequal, deciduous, 2 inner ones (wings) largest,
petaloid. Petals 3; 2 lateral ones free or shortly connate with the lowermost one at base,
violet with citrine top; lowermost one (keel) strongly folded, dorsally crested, pink.
Stamens 8, monadelphous; filaments united at base into a split sheath adnate at back to
petals; anthers 2-locular; each locule dehiscing by a terminal oblique, intorse pore,
Ovary 1-loculed; 1-ovuled; style subterete, dilated and incurved at apex; stigma emargi-
nate or somewhat 2-lobed. Fruit 1-seeded indehiscent samara, apically winged or not;
wings broad, coriaceous. Seeds ecarunculate, estrophiolate, exalbuminous, glabrous;
cotyledons thick and feshy.

Tropics and subtropics of Asia, Africa, Australia and America; ca 80 species, one
in India.

Securidaca inappendiculata Hassk., PL Jav. Rar. 205, 1848, 5. ravoyana Bennett
in Fl. Brit. India 1: 208. 1872 Fig. 98,

Asm.: Phackcena-laia.

Robust lianas with dark brown stem; stem fibres strong, silky; branchlets puberu-
lous. Leaves elliptic, obovale, oblong or oblanceolate, cuneate at base, cuspidate or
abruptly acuminate at apex, entire, 5 - 13x 2 - 5 cm, coriaceous, glabrous and deep green
above, finely pubescent and pale beneath; lateral nerves B - 12 pairs, oblique; petioles
5-7 mm long. Flowers lax in 10 - 22 em long subcorymbose panicles; pedicels filiform,
2 - 5 mm long, lower pedicels longer than upper, up to 15 mm long; bracts ovate, ca 1
mm long, hairy, Outer sepals 3, ovate-elliptic to rounded, slightly oblique at base, ca
3 x 2 mm, ciliale; inner wing sepals 2, elliptic, patent, alternate at base, rounded at apex,
concave, 5-6x3 - 5 mm. Petals 3; middle petal 5 - 6 mm long, keeled, crested; lateral
petals 2, adnate at base to keel, truncate. Stamens 8, 4 - 5 mm long. Ovary sessile, terete,
1.5 - 2 mm long excentric; style ca 5 mm long, geniculately bent at top; stigma bilobed.
Fruit 6 - 10 x 1.5 - 2.5 cm, strongly corrugate; wings oblique, entire, oblong Lo obovale,
straight on one side, rounded or obtuse at apex, rugose, closely strongly arcuate-nerved.
Seeds suborbicular, compressed, ca 7 mm long.

Fl. June - Oct; Fr. Sept. - Feb.

Distrib. India: Ewvergreen forests, up to 2000 m. West Bengal, Assam, Tripura,
Meghalaya and Orissa.

Nepal, Bhutan, Bangladesh, Myanmar, Vietnam, S, China and Malaysia.
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c

Fig. 98. Securidaca inappendiculata Hassk.: a. branch with inflorescence; b, bract;
. outer sepal; d.inner sepal; e. petal with stamens; [ pistil; g fruit.



XANTHOPHYLLACEAE
(R, N, Banerjee and N, P, Balakrishnan)

Trees or shrubs. Leaves allernate, exstipulate, coriaceous or chartaceous, often
drying yellowish; petioles thick, channclled above. Racemes axillary, extra-axillary or
terminal, simple or paniculate, patently branched; lowers 2 - 3-nate, shortly pedicelled.
Sepals 5, nearly equal, free, inner 2 larger. Petals 5, or rarely 4, free, declinate, subequal,
glabrous; the lowest one keeled, boat-shaped, not crested, sometimes softly pubescent;
the other 4 subequal, narrowly oblong, glabrous; 2 upper ones recurved in upper hall.
Stamens mostly 8 (-10), usually all free or 2 partially adnate to keel, 4 coherent with other
petals singly at base, and the remaining 2 quite free, inserted on disk; filaments strigose-
ciliate at base or not, upcurved; anthers 2-locular, erect, longitudinally dehiscing by
double slits. Disk hypogynous, annular. Ovary 1-loculed or imperfectly 2-loculed,
stalked or sessile, woolly or glabrous; stigma terminal, small. Fruits usually 1-seeded
indehiscent drupes, globose, exalate, fleshy when fresh, woody and coriaceous on drying;
seeds globose or subglobose, estrophiolate; endosperm copious or absent; cotyledons
thick, fleshy, plano-convex,

South and §.E. Asia from Tndia to N. Australia and Solomon Islands; one genus and
ca 40 specics, 4 species in India.

Literature. MEIDEN, R. Van der (1982) Sysiemaiics and evolution of Xanthophyllum (Polyala-
ceae). Leiden Botanical Series 7: 1 - 159, 1. 1 - 22,

Xanthophyllum Roxb., nom, cons,
{Description and distribution as for the family)

KEY TO THE SPECIES

la, Leaves recurved along margins; sepals glabrous outside, ciliate along marging ovary glabrous; 2

stamens adnate to petals and 6 attached to disc 1. X andamanicum
b. Leaves flat or undulate along margins sepals pubescent throughout; ovany densely pubescent or
strigose; slamens not so 2
2a.  Leaves not glossy, pale green; racemes singly arranged, rachis thin; two stamens connate to each other
al base, one adherning to middle petals and rest free L X burkillii
b, Leaves glossy green; racemes branched; rachis thick or strongly Mattened; stamens all free or shortly
connate at base or fi adnate to petals or 2 on disc 3

3a. Branchiels puberulous, with spinular protuberances in 2 - 3 vertical rows above petiole; Nlowers white of
yellowish; petals without white incrustations; keel petals glabrous outside; froits glabrous
3 X Navescens
b. Branchlets glabrous, without such spinules; Mowers pale violet; turning to yellow, brown or dark red;
petals often with white incrustations; keel petals appressed hairy outside; fruits hairy 4. X viiellinum
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1. Xanthophyllum andamanicom King in J. Asial. Soc. Bengal 59(2): 135, 1891;
C.E. Parkinson, For. Fl. Andaman Islands 85. 1923, Fig. 99,

And.: Chonoo, Thit-phew.

Trees, evergreen, up to 25 m tall; trunk up to 3 m in d.b.h.; bark pale grey, smooth,
yellowish brown when cut; branches black. Leaves elliptic-ovate to lanceolate, cuneate
at basc, subacule at apex, recurved along margins, 8 - 13x 3 - 5 cm, glabrous and dark
green above, glaucous beneath, membranous or subcoriaceous; lateral nerves irregular,
not much more prominent than the reticulate venation; petioles 8 - 9 mm long, glabrous.
Inflorescences lax, paniculate, 4 - 9 cm long, branched, puberulous upwards, glabrous
below, pedicels 5 - 7 mm long; flowers ca 1.2 cm across. Sepals ca 4 x 2 mm, glabrous
outside, ciliate along margins, Petals oblong, ca 11 x4 mm, white with pink flush; 2 petals
refllexed and dashed with yellow, 2 spreading and keel petal ca 9 mm long. Stamens ca
6 mm long; 2 filaments adnate to keel petals and 6 filaments attached to the disc. Ovary
sessile, glabrous. Fruits globose, shiny green when young, yellowish when ripe, not
verrucose when dry.

Fl: Feb.- March; Fr.: April - May.
Distrib. India: Tropical lowland evergreen forests. Andaman & Nicobar Islands,
Bangladesh and Myanmar,

2. Xanthophyllum burkillii J.R. Drumm. & Dunn in Bull. Misc. Inf, Kew 1920
145. 1920; Burkill in Rec. Bot. Surv. India 10(1): 45, 74, 1924 & ibid. 10(2): 239. 1925.

Trees, moderate-sized. Leaves lanceolate, ovate, oblong or elliptic, cuneate or
subrotund at base, acuminate at apex, 6 - 12 x 3 - 6 om, glabrous on both surfaces; lateral
nerves about 10 pairs, two marginal nerves forming thick margins; young ones lilac-
flushed, pendent; matured petioles ca 7 mm long. Flowers in 3.5 em long racemes;
pedicels ca 8 mm long; bracteoles ca 15 mm long. Sepals ca 3 x5 mm, pubescent. Petals
oblong, ca 14 mm long, pale yellow or ¢ream-coloured, becoming golden-brown,
Stamens ca 9 mm long; 2 ilaments connate to each other at base, one adhering to middle
petal, the rest free; connectives hairy. Ovary stipitale, conical, strigose; style ca 3 mm
long; ovules up to 8, arranged in two series. Fruils not seen,

Fi.; March - May; Fr.: May - Aug.

Distrib. India: Submontane wet hillslopes, on gravelly soil. Arunachal Pradesh
(Daphla, Abhor & Mishmi Hills).

Endemic.
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with adnate stamens; e. pistil with free stamens.

Fig. 9. Xanthophyllum andamanicum King: a. twig; b. flower; ¢ sepals; d. petals
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3. Xanihophyllum flavescens Roxb., Pl Corom. 3: 81, (. 284, 1820; Bennett in Fl.
Brit. India 1: 200. 1874, X, virens Roxb., FL. Ind. 2: 221, 1832,

Mal.: Karungali, Madaklka; Tam.: Mauei, Karunali.

Evergreen trees, 3 - 10 m tall; bark grey, warty and corky with fine fissures;
branchlets slender, pendulous, puberulous with ca 1 mm long blunt spinular protube-
rances in vertical series of 2 - 3 above the axils of petioles. Leaves elliptic or oblong-lan-
ceolate, acute or subacute at base, bluntish long-acuminate at apex, entire to
subundulate along margins, 5 - 20 x 3 - 6 cm, coriaceous, glabrous, glossy above,
yellowish green when dry; main lateral nerves 5 - 9 pairs, with short intermediaries,
scattered, often with a few perforated glands at axils of nerves or at angles of nervules;
petioles 5 - 10 mm long, rugose, grooved above, glabrous, Flowers white or yellowash,
10 - 12 mm across, in 9 - 15 ecm long upper axillary or terminal pubescent panicle of
racemes; pedicels ca 5 mm long, puberulous, Scpals subequal, elliptic, suborbicular,
3- 5x2 mm, brownish yellow, densely pubescent, fleshy, Petals (4-) 5, subequal, narrowly
oblong, obtuse, 7 - 10 x 3 - 4 mm, yellowish; 2 upper oncs with recurved upper half.
Stamens 8, 7 - 9 mm long, strigose-ciliate at base, rarely glabrous, 6 adnate to petals, 2
on disc; filaments green; anthers white. Disk hypogynous, annular, deeply lobed. Ovary
shortly stipitate or sessile, ovoid, densely brownish strigose; ovules 4 - 12; style covered
with brown hairs, curved with truncate white stigma.  Fruits globose, 1.5 - 2.2 ¢m in
diam., rugose when dry, olive-coloured when young, yellow when mature, glabrous;
seeds oblongoid to ovoid, ca 1.5 em in diam.

KEY TO THE VARIETIES
la. Leaves narrowly lanceolate, undulate along margins, 5 - 9 x 1.6- 2.5 om; ovules 4
A1 var. angusiifolium

b. Leaves elliptic-lancenlate or oblong-lanceolate, flat, not undulate along margins, 9 - 20x 3 - ficm;
ovules 9 - 12 3L var, Navescens

3. 1. var. angustifolium (Wight) Bennett in Hook. [, FL Brit. India 1: 209. 1874, X.
angustifolium Wight, Tllus. 1: 50, t. 23. 1840. X. amottianum Wight, I c.

Fl. & Fr. Feb. - Sept,

Distrib. India: Tamil Nadu (Courtallum in Tirunelveli Dist.).

Endemic.

3. 2. var. Navescens Fig. 100,

Fi.: Fch. - May; Fr. May - Oct.
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Fig. 100. Xaathophyllum Navescens Roxb, var. Navescens : a. twig; b. flower; ¢1-4,
petals with adnate stamens; d. pistil with free stamens; e. fruits; f. seed.
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Distrib. India: Evergreen lowland forests, swamp forests, up to 1500 m. Assam,
Meghalaya, Andhra Pradesh, Karnataka, Tamil Nadu, Kerala and Andaman & Nicobar
Islands.

Sri Lanka, Bangladesh, Myanmar and Malaysia.

4. Xanthophyllum vitellinum (Blume) Dictr,, Syn. P 2: 1277, 1840; Vasudeva Rao
& T.Chakrab. in J. Econ. Tax. Bot. 6: 444, 1985, Jakkia vitelling Blume, Cat. 17,64, 1823,

Shrubs or trees, up to 30 m high, with glabrous branches; axillary buds varying from
narrowly triangular with strongly thickened base and 1.5- 3 mm long ones to ovoid-rhom-
boid or oblong-ovoid and then often 6 - 11 mm long ones. Leaves ovate-oblong, rounded
or subacule at basc, shortly acuminate at apex, flat or undulate along 'margins, 8 - 25
(-30) x 3.5 - 10 (-11) cm, glabrous, shiny, greyish green above, yellowish green beneath,
drying to yellowish brown; secondary nerves (6-) 7 - 9 (-11) pairs, forming an indistinct
intramarginal nerve ncar apex; glands mostly more than 10, situated near midrib or
scattered; basal glands mostly present; petioles 6 - 15 mm long. Inflorescences branched,
8 - 20 cm long; branches often in pairs in lower part; rachises mostly strongly flattened
and grooved near bases, glabrous to densely shortly hairy; Mowers in triads in basal part,
but solitary in apical part; lower bracts nearly opposite; pedicels'15 - 5.5 mm long,
grooved, densely shortly appressed hairy. Sepals more or less wrinkled and thickened
al base, 2 - 4 (-5) x 2 - 4 (-5) mm. Petals al first pale violet, later turning to yellow or
brown or to dark reddish and often with white incrustations; the longest one (7-) 8 - 13
(-15) mm long; keel petal densely appressed hairy outside; outer petals glabrous outside,
or with a few hairs at apex. Stamens &, rarely 9; filaments free or shortly connate at base,
widened above with a knob-like rather denscly hairy appendage at inner side. Ovary
subsessile, up to 1 mm long, stipitate, densely short-pubescent; style hairy at basal half;
ovules 4. Fruits globular, ca 2 cmin diam, often wrinkled when dry, dull or shiny, usually
light brown, sometimes dark reddish brown, hairy; pericarp thin.

FiI. March: Fr. June.

Distrib. India: Lowland evergreen tropical forests. Andaman & Nicobar Islands
(Great Nicobar Is.).

Malaysia, Indonesia and Philippines.

Notes. Reported from Great Nicobar Island by Vasudeva Rao & Chakrabarty (in
I. Econ. Tax. Bot. 6: 444, 1985).




FRANKENIACEAE
(M. P. Balakrishnan)

Herbs or undershrubs, annual or perennial, sometimes with articulate stems and
branches. Leaves opposite, simple, entire, exstipulate. Inflorescence in terminal and
axillary dichasia or scorpioid cymes, sometimes Mowers solitary at forks of branches,
regular, small, bisexual, or rarely plants polygamo-monoecious. Calyx gamosepalous,
hypogynous, persistent, 4 - 6 (-7)-lobed, induplicate-valvate in bud. Petals 4 - 6 (-7),
hypogynous, free, clawed at base; claw with an adherent ligular scale, imbricate in bud.
Stamens 4 - 6, or more in 2 series, free or shortly connate at base; anthers small, versatile,
2-loculed, dorsifixed. Ovary free, sessile, composed of 3 - 4 carpels, unilocular; style
slender; stigmas 3 (2 - 4), linear; ovules many in 2 - 3 parietal placentae, anatropous or
amphitropous; funicles slender, long. Fruit a loculicidal capsule, enclosed in persisient
calyx, opening by as many valves as there are placentae; seeds oblong or ovoid, with
subterminal hilum, linear raphe and crustaceous testa; embryo straight, in the centre of
mealy endosperm,

Mediterrancan (S. Europe & N. Africa), S.W. Asia, 5. Africa, S. United States (o
S.America, W, and 5.E. Australia and New Zcaland; 5 genera and ca 75 species, onc
genus and one specics in India.

Frankenia L.

Herbs or undershrubs, annual, halophytic; stems with jointed nodes. Leaves oppo-
site, decussate, small. Flowers solitary, axillary or in cymes, sessile, pink, Sepals 4 - 6,
induplicate or valvate, persistent. Petals 4 - 5, imbricate, claw with a ligular scale on the
inner side. Stamens 4 - 6. Stigmas 2 - 3, forked. Capsule unilocular, splitting by 3 valves.

Tropical and subtropical coastal and interior saline areas, around the world; ca 70
species, one in India.

Frankenia puberulenta L., Sp. PL. 332. 1753; Edgew. in FL. Brit. India 1: 212. 1874.

Herbs, slender, exceedingly branched, procumbent, diffuse, puberulous; branches
wiry, leafy, 15 - 50 em long. Leaves subsessile or short-petioled, obovate, or spathulate,
retuse, 4 - 6x 1 - 3mm, inrolled, hoary pubescent beneath; petiole base sheathing, ciliate.
Flowers sessile, axillary, solitary or in dichasial cymes, pink, shorter than leaves. Calyx-
tube eylindric, funnel-shaped, strongly ribbed outside, 5-fid, ca 4 mm long, puberulous;
each sepal acute, ca 1 mm long, glabrous. Petals 5, wedge-shaped, cuneate at base,
obtuse and slightly fimbriate at apex, ca 4 mm long with a membranous appendage at
base, pink. Stamens 6, free; filaments flat and broad at base, narrowed above, ca 2.5

mm long. Capsules oblong, ca 3 mm long, splitting by 3 valves; seeds many, ovoid, less
than 1 mm long.
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Fl. & Fr. Mar. - May.

Distrib. India: Saline sand i :
ik and GRATIL sandy habitats, up to 1700 m. Punjab, Haryana, Uttar

Pakistan, West Asia, S. Europe, Senegal and S. Africa.




CARYOPHYLLACEAE
{ N, C. Majumdar )

Herbs, subshrubs, rarely shrubs, annual, biennial or perennial, dichotomously
branched; stems often swollen at nodes. Leaves usually opposite, sometimes allernate,
rarely whorled, simple, entire, rarcly serrulate, often connate at base; stipules scarious,
sometimes connate, rarely absent. Inflorescences usually terminal, paniculate, racemi-
form or capitate dichasial cymes or cincinni, sometimes few-flowered or single-flowered;
bracts often scarious. Flowers actinomorphic, usually bisexual, rarely unisexual. Sepals
4 - 5 (-25), rarely spirally arranged, free or united into a tube, often scarious-margined.
Receptacle often prolonged into an anthophore carrying petals, stamens and ovary,
Petals (4-) 5 (-12), free, entire, emarginate or 2-fid, rarely 4-fid, often basally clawed,
sometimes with appendages on inner face, sometimes small or absent. Stamens (3-) 10
(-13), [ree, usually in 2 series, mostly obdiplostemonous; filaments free, filiform, those
opposile scpals sometimes with a glandular thickening at base; anthers 2-locular,
dorsifixed; locules parallel, sometimes separate, dehiscing longitudinally. Ovary supe-
rior, unilocular or rarcly incompletely 2 - 5-locular at base; ovules 2-many, rarely one,
campylotropous or semianatropous; placentation free-central, axile or basal; styles 1 -
5, free or partially connate. Fruit a capsule, opening by as many or twice as many apical
teeth or valves as there are styles, sometimes fleshy (Cucubalus) and dehiscing irregularly
or indehiscent, sometimes an achene or nutlet; seeds usually many, rarely few to one,

endospermous; embryo usually curved or straight,

Cosmopolitan, mainly confined to temperate and alpine regions, some tropical; ca
70 genera and ca 1750 species; 25 genera and 122 species in India.

Notes. Following the family delimitation proposed by Cronquist (1981), the family
Illecebraceae is incladed in the Caryophyllaceae.

Literature. GHAZANFAR, 5. A. & Y. J. NASIR (1986) Caryophyllaceac. In; Nasir & Ali, Fl. W.
Pakistan 175: 1 - 125, GRIERSON, A. 1, C. (1984) Caryophyllacese. In: Gricrson & Long, Fl. Bhutan
1{2): 197 - 216. HARA, H. & M. C. TEBBS (1979) Caryophyllaccae, In: Hara & Williams, Enum. F1. P1.
Mepal 2 51 - 59 MONEILL, 1. (1%2) Taxonomic studics in the Alsinoideae I. Generic and infrageneric
groups. Motes B Bot, Gard. Edinb. 24: 79 155, MCNEILL, . (1963) Taxonomic studies in the Alsinoidcac
Il A revision of the species in the Orient. Thid, 24: 241 - 404. PAX, F. & K. HOFFMANN (193]
Caryophyllacese. In: Engler & Prantl, Planzenfam. ed. 2, 16c: 273 - 364. WILLIAMS, F. N. (1909%) The
Caryophyllaceae of Tibet. J. Linn. Soc., Bot. 38: 395 - 407,

Fam. ed. P. Daniel
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la.

EeleotecdalVe

=

11a.

14a.

16a.

17a

18a.

KEY TO THE GENERA
Scpals free 2
Sepals united forming a distinct calyx (ube or united partially at base only 18
Petals usually absent; fruit an indehiscent nutlet or achene; seeds 1 or 2 3
Petals present; fruit a dehiscent capsule; seeds few to many 4
Leaves free at base, stipulate; fruil an achene with 8 membranous wall & Hernjaria
Leaves connate at base, exstipulate; fruit a nutbet with a hardened wall 19, Sclermnihus
Leaves stipulate 5
Leaves exstipulate 9
Styles 3 - 5, free up (o base 6
Styles 3, united af base T
Axillary fascicles of leaves bome on both sides of nodes; stipules not connate; styles 3- §
11. Spergula
Axillary fascicles of leaves bomne on one side of nodes only; stipules connate; styles 3
11 Bpergularia
Leaves usually cordate at base, petaks deeply 2-fid 6. Drymaria
Leaves not cordate at base; petals not 2-Aid g
Herbs diffuse; sepals keeled or hooded ' L6. Polyearpan
Herbs erect; sepals neither keeled nor hooded L5, Polycarpaes
Capsule valves as many as styles 10
Capsule valves twice as many as siyles 13
Styles fewer than sepats 1
. Styles as many as scpals 12
Styles ; capsules J-valved 12, Minuariia
Styles I, capsules 2-valved 10, Lepyrodiclis
Leaves lincar-subulate; sepals less than 3 mm long: capsule tegth entire I8, Sagina
Leaves ovate; sepals more than 5 mm long, capsule tecth 2-Nid 13, Myosaton
Petals 2-fid to halfeay or more (rarcly emarginate, sometimes minute or absent) 23 Stellaria
. Petals 2-fid to one-third or entire, emarginate or lacerate, rarcly absent 14
Plants with napiform or fusiform bulbs or lubers arising laterally from rhizomes: lertile cleistogamous
fNowers prescnt 17. Psevdosiellaria
Plants wathout bulbs or tuberms; cleistogamous Mowers absent 15
. Inflorescence an umbel-like cyme; petals irregularly toothed 4. Holosteum
InMorescence a dichotomous cyme or panicle, sometimes reduced to a single Mower; petals entire,
emarginate or 2-fid 16
Petals 2-fid up to one-third, rarcly emarnginate; capsules cylindrical 3. Cerastium
. Petals entire or subentire, rarely absent; capsules not cylindrical 17
Herbs climbing: petiales becoming curved and hard; capseles globose; seed one per capsule
L Brachysiemma
. Herbs not climbing; peticles neither becoming curved nor hard; capsules not globose, various, other
than cylindrical; seeds few to many per capsule 1. Arenaria
Calyx tube with commissural veins alternating with midnerve of sepals; styles 3- 5 19
. Calyx tube without commissural veins: styles usually 2, rarely 3 i
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1%a. Fruits fleshy, berry-like, dehiscing irregularly 4. Cucobalis
b. Fruits dry, capsular, dehiscing by 3 - 6 valves 0
20a. Capsule teeth 2-fid, twice a5 many as styles 20. Silene
b. Capsule teeth entire, a5 many as styles 11. Lychnis
21a. Calx tube with scanous intervals between nerves 2
b. Calyx tube without scanious intervals belween nerves bk
224, Seeds peltate, dommo-ventrally compressed with a facial hilum 14, Petrorhagla
b. Seeds not peltate, subreniform, flattened on both sides with a lateral hilum 7. Gypsophils
23a. Bracteoles (epicalyx) present 5. Dianthus
b. Bracteoles (epicaly) absent 24

24a. Plants forming hard cushions; leaves densely crowded; petals borne on calyx tube
24, Thylacospermuom
b. Planis not forming cushions; leaves not densely crowded; petals hypogynously inserted on a short thick
receplacle 25. Vaccarka

1. Aremaria L.

Herbs, annual or perennial, erect, prostrate or often cushion-forming. Leaves
opposite, rarely somewhat whorled, exstipulate, oblong, oblong-elliptic, oblong-lanceo-
late, ovate, orbicular, elliptic, elliptic-lanceolate, linear, linear-lanceolate or linear-
subulate. Flowers solitary, terminal or in dichasial terminal or axillary cymes, usually
S5-merous, Sepals 4 or 5, free, herbaceous throughout or scarious-margined. Petals
entire or lacerate, white or pink, rarcly absent. Stamens 2 - 10, on a hypogynous disc,
those opposite 1o scpals glandular-thickencd at base, Ovary 1-locular; styles 2 or 3 (-4),
filiform. Capsules 2- 6-valved, short, rarely exceeding sepals; seeds few or many.

Temperate and arctic regions; ca 250 species, 24 species in India.
Notes. Growing at various altitudes, at high altitudes sometimes forming very
dense, globose tufts of the size of a human head. In alpine regions smaller stunted forms

are found.

Literature. WILLIAMS, F. N. (1898). A revision of the genus Arenaria. J. Linn. Soc., Bot, 33: 326
- 437,

KEY TO THE SPECIES

la. Styles 2; capsules 4-valved (styles 2 - 3; capsules 4 « -valved in A melandryiformis) 2
Styles 3; capsules G-vabved f
3
4

2a. Flowers solitary

b. Flowers in cymes (solitary in A Llittedalei)

3a. Pedicels less than 1 em jong; petals 10 - 14 mm long L6. A melandrysides
Pedicels more than 1.5 ¢m long: petals 7 - 10 mm long 15. A melandryiformis
a. Petals longer than sepals 5. A debilis

&
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b. Petals shorter than sepals or absent £
5a. Sepals 4, peials present; stamens 2 -3 14 A Hitledalel
b. Sepals 5; petals absent; stamens 5 24. A Ihangoensis
fa. Leaves hardened and conaceous or membranous along marging and apex 7
b. Leaves herbaceous or with scarious margins, otherwise pungeni and setaceous 12
Ta. Leaves not densely imbncate, oblong-lanceolate, elliptic or ovate-elliptic, acute or acuminate; scpals
acute, usually hardened along marging and apex &
b. Leaves densely imbricate, lincar to linear-subutate or lanceolate; sepals obtuse or subacute,
membranous along marging and apex 10
8a. Plants perfectly glabrous I3 A stracheyl
b. Plants hairy 9
98. Hairs sparse, long, stilf, ciliate L A clliolain
b. Hairs dense, glandular 11. A glanduligers
10a. Sepals oblong-orbicular 19. A oreaphila
b. Sepals ovate-elliptic 1n
1la. Petals linear 6, A densissima
b. Pelals obovate 0. A polyiricholdes
12a. Leaves mostly linear to subulate, markedly scarious- margined; sepals mostly varioushy
lanceoiate 13
b. Leaves mostly not linear to subulate, not markedly scanous-margined; sepals mostly vanously ovate
19
13a. Flowers in cymes 14
b. Flowers solitary " 16
14a. Petals longer than sepals 0. A festucoides
b. Petals shoricr than sepais 15
15a. Leaves 25 - 85 mm long: sepals 8 - 10 mm long 4. A curvifolia
b. Leaves 5 -9 mm long sepals § - 6 mm long 9. A ferruginea
16a. Sepals 1-nerved; anthers black 13 A kansuensls
b. Sepals 3-nerved; anthers not black 17
17a. Bracis foliaceous 8. A edgeworihiana
b. Bracis absent 18
18a. Leaves 1-nerved, minutely ciliate i. A bryophylis
b. Leaves nerveless, strongly cilinte 11. A pulvinata
1%a. Leaves subulate, setsceous and pungent; sepals markedty hard at base, becoming ligneous in fruit
12. A griffithii
b. Leaves not subulate, herbaceous, somelimes conaceous; sepals neither hard at base nor becoming lig-
neows in Fruit i
20a. Perennials with sterile lealy shoots along with Nowering shoots i |
b. Annuals without stedle leafy shoots 2
2la. Leaves linear to lanceolate, acute or obluse at apex; seeds winged 3 A compressa
b. Leaves ovate to orbicular, rounded at apex; seeds not winged n
22a. Herbs suberect; flowers many in cymes 22 A serpyliifolia
b, Herbs diffuse; Mowers few or solitary T. A depauperala
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23a. Sepal with a dorsal pubescent nerve; petals longer than sepals; seeds transverscly striate

17. A neelgherrensis
b.  Sepal without a dorsal pubescent nerve; petals shorter than sepals; secds smooth 18, Al orbleulais

1. Arenaria bryophylla Fernald in Rhodora 21: 5. 1919, A. musciformis Wallich ex
Edgew. & Hook. [. in Fl. Brit. India 1: 237. 1874, non Triana & Planchon 1862,

Herbs, forming matted hard dense glabrous tufts; roots long and hard; stems very
short, densely leafy. Leaves subulate with a broad scarious sheathing base, 4.5 - 8.5 mm
long, spreading, recurved, rigid, subsquarrose, minutely ciliate, 1-nerved benecath,
Flowers solitary, sessile, ca 8.5 mm across. Calyx narrow, somewhat truncate and hard
at base; sepals oblong-lanceolate, acute at apex, 7 - 8 mm long, broadly scarious-mar-
gined, green, 3-nerved. Petals linear-obovate, rounded at apex, longer than sepals,
persistent. Styles 3. Capsules globose, 6-valved.

FL Aug. - Sept.; Fr. Oct.

Distrib. India: Alpine Himalayas, 4200 - 5200 m. Jammu & Kashmir, Uttar Pradesh
and Sikkim.

Nepal and China (Tibet).

2, Arenaria ciliolata Edgew. in Fl. Brit. India 1: 240. 1874, A. ramellata F. Williams
in J. Linn. Soc., Bot. 38: 399, 1909,

Herbs, percnnial, laxly cacspitose, 2 - 7 cm high, hairy; stems with 2 obscure lines
of hairs on cither side. Leaves spreading, sessile, oblong or elliptic, rounded or narrowed
at base, sharply acute at apex, 7-9x2 - 3mm, thickened and pale alongmargins, pungent,
with long jointed yellowish hairs chiefly confined to margins and beneath. Flowers
solitary or few in leafy cymes; pedicels 1 (-2) cm long, erect or recurved. Sepals
lanceolate, acute at apex, 6 - 8 x 2 - 3 mm, thick and hard along margins and apex,
scattered yellowish ciliate. Petals obovate-rounded, 7 - 9 x 3 mm, white. Stamensca 2.5
mm long; filaments flat, connate at base. Styles 3, slender, ca 3 mm long, recurved.

Capsules globose, 6-valved.
KEY TO THE VARIETIES

la. Pedicels erect L1. var, clliclais
b. Pedicels recurved L1 var. penduala

2.1, var. ciliolata

Fi. July - Sept.



—

Iiﬂ- | CARYOPHYLLACEAE 507

Distrib, India: Alpine Himalayas, 3000 - 5000 m. Uttar Pradesh and Sikkim.
Mepal, Bhutan and China (Tibet).
2.2. var. pendula Duthic ex F. Williams in J. Linn. Soc., Bot. 33: 373. 1898.

Distrib. India: Western Himalayas, ca 3900 m, Uttar Pradesh.

Nepal.

3. Arenaria compressa J. McNeill in Notes R. Bot. Gard. Edinb. 24: 118, 1962. A.
trichotoma Royle ex Edgew. & Hook. £. in Fl. Brit. India 1: 235. 1874, non Boiss. 1853,

Herbs, perennial, dichotomously branched, 30 - 45 em high; glabrous to finely
pubescent. Leaves in distant pairs or somewhat whorled, sessile, linear or linear-
lanceolate, 1.2 - 3.6 cm long, glabrous, thick, 1-nerved. Peduncles trichotomous, long,
slender, erect. Flowers erect, ca 6 mm across; pedicels slender; bracts scarious. Calyx
rounded; sepals ovate-oblong, acute at apex, 3 - 3.5 mm long, glabrous. Petals linear-
lanceolate, longer than sepals, white. Stamens 5 fertile, 5 sterile. Capsules thin, with 6
long teeth, coriaceous; seeds ovate-discoid, compressed, winged.

Fi. June.

Distrib. India: Temperate Himalayas, 2400 - 3000 m, on rocks. Himachal Pradesh.
Afghanistan.

4, Arenaria curvifolia Majumdar in Blumea 26: 446, 1.1 a-h. 1980. Fig. 101.

Herbs, 30 - 60 cm high, branching at upper nodes; stems cylindrical, minutely
puberulent. Leaves lincar, subulate or lincar-lanceolate, acuminate at apex, 25-55x 1
- 3 mm, scabro-puberulent at base, usually curved. Flowers few, in terminal cymes;
pedicels up to 3.2 cm long; bracts foliaccous, 4 - 6 mm long. Sepals 5, ovate to
ovate-lanceolate, 8 - 10 mm long, glabrous. Petals 5, oblong, entire, obuse at apex, 5- 6
mm long. Stamens 4 - 6 mm long; anthers elliptic. Ovary globose, 1 - 2 mm in diam.;
styles 3. Capsules obovate, 6-valved, 4 - 5 mm long; sceds ovate-oblong, ca 3 mm long,
flat, rough.

Fl. July - Aug.; Fr. Sepl.

Distrib. India: Western Himalayas, 3340 - 3650 m. Ultar Pradesh (Kauri Pass,
Garhwal).

Endemic, So far known from the type locality only.



508 FLORA OF INDIA [VOL. 2

Fig. 101. Arenaria curvifolia Majumdar : a, flowering shoot; b. calyx; c. sepal; d.
petal; e. stamens; f. mature pistil; g. dehisced capsule; h. seed.
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5. Arenaria debilis Hook. £, FL Brit. India 1: 242. 1874. A. benthamii Edgew. in
FL Brit. India 1: 242, 1874, non Fenzl ex Torrey & A. Gray 1840. Odontostemma
glandulosa Benth. ex G. Don, Gen. Hist. 1: 449, 1831, A. glandulosa (Benth. ex G.Don)
F. Williams in J. Linn. Soc., Bot. 33: 431. 1898, non Jacq. 1798. A. blinkworthii J. McNeill
in Notes R, Bot. Gard. Edinb, 24: 128. 1962,

Herbs, slender, erect, branched or unbranched, 7 - 90 cm high, glandular-pilose.
Leaves ovate, elliptic or oblanceolate, narrowed at base, subacute or obtuse at apex,
1.5-3x0.3 - 1 cm, ciliate along margins, pubescent; lower leaves petiolate; upper ones
sessile. Flowers few or many, nodding, 0.6 - 1.2 cm across; pedicels divaricate, ciliate.
Sepals oblong or lincar-lanceolate, 4 - 5 x 2 mm, glandular, narrowly scarious-margined.
Petals obovate-spathulate, lacerate at apex and margin, 4 - 8 x 2 mm, white. Filaments
dilated below. Styles 2. Capsules 4-valved, shorter than the sepals; seeds few, ovoid or
rounded, fat, brownish, ca 1.5 x 2 mm.

Fl. May - Sept.; Fr. Oct.

Distrib. India: Alpine and temperate Himalayas, 3000 - 5000 m, river banks and
forest clearings. Uttar Pradesh and Sikkim.

Nepal, Bhutan and China (Tibet).

6. Arenaria densissima Wallich ex Edgew, & Hook. f. in FL. Brit. India 1: 239,
1874. Cherleria juniperinag D. Don, Predr. Fl. Nep. 214, 1825, non Arengrig junipenna
Villars 1789, nec Thuill. 1799,

Herbs, densely cacspitose; roots long, woody; stems  crowded, densely leafy, 7 -
10 cm long. Leaves ovate or subulate-lanceolate, abruptly acuminate at apex, concave,
6.5 - 8.5 mm long, up to 2 mm broad, glabrous along margins, recurved, pungent, shiny,
nerveless. Flowers small, solitary, axillary, shortly pedicellate; bracts elliptic, mucro-
nate, concave. Sepals ovate, subacute at apex, ca 2.5 mm long. Petals linear-spathulate,
very narrow, 4 - 5x 1.25 mm. Capsules globose, ca 2 mm in diam.

Fi. June - Aug.; Fr. Sept. - Oct.

Distrib. India: Alpine regions, 4000 - 5000 m, on rocks. Sikkim.

Nepal, Bhutan and China (Tibet).

7. Arenaria depauperata (Edgew.) H. Hara in J. Jap. Bot. 51: 129, 1976. Stellania

depauperata Edgew. in Fl. Brit. India 1: 234, 1874, A. bhutanica Majumdar & Babu in
J. Arn. Arb. 50: 626, f. 1. 1969,
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Herbs, annual, slender, delicate, suberect, 5 - 10 cm high; stems 4-angular with a
line of pubescence upwards., Leaves opposite, sessile, oblong-lanceolate, acute or
acuminate at apex, 5 - 10 x 1.5 - 2 mm, minutely tuberculate, spreading and recurved.
Flowers solitary or few; pedicels very slender, 1 - 2.5 cm long, pubescent, recurved in
fruit. Sepals 3, free, lanceolate, subacute at apex, 3.8 - 4 x 0.8 - 1(-1.2) mm, broadly
scarious-margincd. Petals oblong-spathulate, entire, obtuse at apex, 1.5 - 5 mm long,
while, sometimes absent. Stamens 10, allernate, 3 - 3.5 mm long; filaments blue,
glandular at base; anthers dark purple or blackish. Ovary ovoid, ca 1.2 mm, glabrous:
styles 3, papillose. Capsules 6-valved, shorter than sepals; seeds 3 - 6, subreniform,
compressed, ca 1 mm broad.

Fl. & Fr. June - Sept.

Distrib, India: Temperate to subalpine regions, 3000 - 5000 m, on rocks. Uttar
Pradesh, West Bengal and Sikkim.

Nepal and Bhutan,

8. Arenaria edgeworthiana Majumdar in J. Indian Bot. Soc. 44: 141, 1965. 4.
monticola Edgew. in Fl. Brit. India 1: 238, 1874, non Buckley 1862.

Herbs, densely caespitose forming subglobose tufts, up to 5 cm high, 15 - 30 cm
across; branches densely leafy. Leaves linear-lanceolate, acicular at apex, 7-9x 1 mm,
broadly scarious and sheathing at base, thick and ciliate along margins, rigid, recurved,
shiny with a prominent midnerve; upper most leaves of lowering shoots braci-like, ca 2
mm broad, subscarious. Flowers solitary at branch ends, sessile. Sepals ovate-lanceo-
late, acuminate at apex, 10- 11 x2 - 3 mm, scarious-margined; nerves 3, strong and closely
placed in middle. Petals obovate, shortly clawed, 11 - 12 x 6 - 7 mm, white. Filaments
5-6 mm long. Styles 3, slender. Capsules subglobose, 6-valved, 4 - 5 mm in diam.

Fi. July - Aug.; Fr. Sepl.

Distrib. India: Alpine regions, 4500 - 5500 m. Sikkim.

Nepal, Bhutan and China (Tibet).

9. Areharia ferruginea Duthie ex F. Williams in J. Linn. Soc., Bot. 33; 410. 1898,

Herbs, laxly caespitose with slender branches; stems much branched, pubescent,
angular below. Leaves linear-subulate, acuminate at apex, 5 - 9 x 1 - 1.5 mm, rigid,
sometimes recurved. Bracts similar to leaves but smaller. Sepals 5§, lanceolate, acumi-

nate at apex, 5 + 6 mm long, broadly scarious-margined, thick, hard, 1-nerved: Petals
ovate-lanceolate, clawed, acute at apex, ca 4 mm long. Stamens glandular at base, ca 4
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mm long, Ovary ovoid, ca 1.5 mm in diam_; style ca 3 mm long. Capsules 6-valved, ca
3.8 mm long; secds few, fat, pale vellow.

FL & Fr. July - Sept.
Distrib. India: Temperate and subalpine Himalayas, 2000 - 3000 m. Uttar Pradesh.
Endemic,

10. Arenaria festucoides Royle, Illus. Bot. Himal. 81, t. 21, [. 3. 1834; Edgew. &
Hook. f. in F1. Brit. India 1: 236. 1874.

Herbs, densely caespitose, 5- 20 cm high. Leaves subulate, concave, 6 - 38 mm long,
ciliolate along margins, shiny, rigid, recurved, pungent, 1-nerved beneath. Peduncles
1 - few-flowered, 2 - 12 mm long, glandular-pubescent; bracts ovate-subulate, broadly
scarious-margined. Sepals ovate-lanceolate to subulate-lanceolate, acuminate at apex,
7 - 12 mm long, broadly scarious-margined, pungent; nerves 3, merging into one. Petals
obovate, longer than sepals, variable in size. Capsules oblong, shorter than sepals,
coriaceous; seeds flat with a fimbriate wing, ca 1.7 mm in diam., pale brown.

FL July- Aug; Fr. Sept. - Oct.

Distrib. India: Alpine Western Himalayas, 3500 - 4500 m. Jammu & Kashmir,
Himachal Pradesh and Uttar Pradesh.

Pakistan and China (Tibet).
11. Arenaria glanduligera Edgew. in F1. Brit. India 1: 240, 1874,

Herbs, perennial, laxly cacspitose, densely glandular-pubescent; stems shiny, 2 - 6
cm long, brownish below, with a line of hairs above. Leaves ovate or elliptic, acute or
acuminate at apex, 3 - 7 (-12) x 2 - 3 (-4) mm, hardly thick along margins, glandular
pubescent on both surfaces. Flowers solitary, terminal, 8.5 - 12.5 mm across; pedicels
up to 2 cm long, pubescent. Sepals spreading, ovate or lanceolate, obtuse or acute at
apex, 4 - 5 x 1.5 mm, scarious-margined, often purplish. Petals obovate, 6-7x25-4
mm, white or purplish. Stamens ca 4 mm long; filaments united below. Ovary obovoid,
ca 2 mm long; styles 3, ca 3 mm long. Capsules 6-valved; seeds few.

FL July - Aug.

Distrib. India: Alpine Himalayas, 4000 - 5000 m, on sandy slopes. Jammu &
Kashmir, Uttar Pradesh, Sikkim and Arunachal Pradesh.

Nepal, Bhutan and China (Tibet).
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12. Arenaria griffithii Boiss., Diagn. Pl. Orient. 2, 1: 89, 1853; Edgew. & Hook. f,
in Fl, Brit. India 1: 237, 1874,

Herbs, suffruticose, caespitose, glabrous to glandular-puberulent; flowering bran-
ches erect, 4-9 cm high. Leaves densely crowded, subulate, sometimes recurved at apex,
7 - 9 mm long, setaceous, ciliolate, pungent. Bracts subulate, 3-angular, acuminate, ca
3 mm long, concave. Calyx thick and round at base; sepals ovate, acute, ca 4.5x2.5 mm,
glandular, broadly scarious-margined, concave, coriaccous. Petals obovate, ca 6.5x3.5
mm. Stamens ca4 mm long. Ovary ovoid, ca 2 mm long; styles ca 1.5 mm long, Capsules
globose or broadly ovoid, 6-valved, shorter than sepals, coriaceous.

Fl. June - Aug.
Distrib. India: Subalpine regions, 3000 - 4000 m. Jammu & Kashmir.
Pakistan, China (Tibet) and Afghanistan,

13. Arenaria kansuensis Maxim. in Bull. Acad. Imp. Sci. St. Petersh. 26: 428 1880,
F. Williams in J, Linn. Soc., Bot. 33: 402, 1898,

Herbs, densely caespitose. Leaves subulate from base, 3-angular, ca 7 mm long,
scarious and ciliate along margins, glabrous, pungent; leaves of flowering branches 4 -
5 mm long, almost wholly scarious; upper leaves bract-like, ciliate. Pedicels 4 - 5 mm
long, viscid-pubescent. Sepals acute, 6 - 8 mm long, hyaline-margined, 1-nerved. Petals
elliptic, obtuse, white. Anthers black. Ovary globose. Capsules ovate-oblong, included
in calyx; seeds with densely cristate-tuberculate margins and glabrous disc.

Fl. & Fr. Aug. - Sept.
Distrib. India: Alpine Himalayas, 3800 - 4600 m, on rocks. Uttar Pradesh.
Nepal, Bhutan and China (Tibet).

14. Arenaria littledalei Hemsley in Bull. Misc. Inf. Kew 1896: 209. 1896, Gooringia
littledalei (Hemsley) F. Williams in Bull, Herb. Boiss, 5: 530. 1897,

Herbs, annual, minute, 2 - 3.5 cm high, glabrous; branches slender, Leaves linear,
subacute at apex, up to 8 mm long, glabrous. Flowers solitary or in few-flowered cymes,
terminal or axillary; pedicels erect or suberect, 5 - 16 mm long, glabrous. Sepals 4,
narrow, linear-lanceolate, 2 - 3.5 mm long, scarious-margined, glabrous. Petals4,1-1.5
mm long, white. Stamens 2 (-3). Capsules ca 2 mm long, 4-valved; seeds few, smooth,
ca 0.4 mm in diam,

Fl. July - Aug.
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Distrib. India: Alpine regions, 4300 - 5000 m. Sikkim,
China (Tibet).
15. Arenaria melandryiformis F. Williams in J. Linn. Soc., Bot. 38: 402, 1909,

Herbs, perennial, glandular-pubescent or finely purplish pilose; stems simple or
branched, lax, suberect, 6 - 15 cm high. Leaves in distant pairs, sessile, oblong-elliptic,
spathulate or lanceolate, obtuse to subacute at apex, 5 - 17x2 - 3 mm. Flowers solitary,
terminal, nodding; pedicels 1.5 - 2 cm long, curved in flower, becoming erect, up to 4.5
cm long in fruit. Sepals obtuse at apex, somewhat recurved, 5 - 7x 1 - 2mm, green, dark
purplish pubescent, not scarious. Petals linear to oblanceolate, narrowed and clawed
at base, rounded at apex, 7- 10x 1.5 - 3.5 mm. Stamens 5 - 6 mm long. Styles 2 - 3.
Capsules ovoid, 4 - 6-valved, 7 - 9 mm long; young seeds broadly winged.

Fl July- Aug.; Fr. Sept.
Distrib. India: Alpine regions, 4200 - 6000 m, in sandy or stony grasslands. Sikkim.
Nepal, Bhutan and China (Tibet).

16. Arenaria melandryoides Edgew. in F1. Brit. India 1: 241. 1874. A. cerastiiformis
F. Williams in J. Linn. Soc., Bot. 38: 402. 1909.

Herbs, perennial, 7 - 8 cm high; roots long; branches arising from base, terete, with
2 rows of scabrid hairs, 1-Mowered. Leaves elliptic, scabro-puberulent along margins,
8-15x3 -5 mm, thick, 1-nerved. Pedicels short, 5 - 10 mm long, usually erect. Sepals
linear to linear-lanceolate, saccate at base, scarcely acute at apex, 5 - 7 mm long, hispid,
glandular-ciliate along margins, not scarious. Petals oblong, clawed and cuneate at base,
10 - 14 mm long, white to pale rose, Filaments subulate, ciliolate, Styles 2. Capsules
4-valved.

Fi. Aug, - Sept.; Fr. Sept. - Oct.
Distrib. India: Alpine regions, 4000 - 5000 m. Sikkim,
China (Tibet).

17. Arenaria neelgherrensis Wight & Arn., Prodr, 43. 1834; Edgew. & Hook. f.in
FL. Brit. India 1: 239. 1874,

Herbs, annual; stems much branched, procumbent, clongate, with a line of hairs.
Leaves subsessile, obovate or elliptic, obtuse at apex, 6 - 15 x 3 - 6 mm, glabrous,
gland-dotted. Flowers solitary, axllary or in small terminal cymes, 3 - 4 mm across;
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pedicels slender, 9 - 10 mm long, viscid-pubescent; bracts leafy. Sepals ovate, acute at
apex, ca 4 x 1 mm, scarious-margined, glabrous except the dorsal pubescent nerve.
Petals longer than sepals. Styles usually 3, rarely 4. Capsules ovoid, as long as sepals;
seeds compressed, transversely striate,

Fl. April - June; Fr. July - Aug,

Distrib. India: Subtropical and temperate Himalayas and the Western Ghats,
Jammu & Kashmir, Himachal Pradesh, Punjab, Uttar Pradesh, Sikkim, Maharashtra
and Tamil Nadu.

Pakistan and Nepal.
18. Arenaria orbiculata Royle ex Edgew. & Hook. I. in F1. Brit. India 1: 240. 1874,

Herbs, perennial, with sterile shoots and many flowering shoots; branches decum-
bent or prostrate, with a line of hairs. Leaves subsessile, orbicular or elliptic, obtuse,
acute or apiculate at apex, 2 - 7 mm long, 1-nerved; petioles up to 2 mm long, ciliate.
Flowers solitary or in few-flowered cymes. Sepals ovate or lanceolate, 3 - 4x 1 - 1.5 mm,
glabrous, 1-nerved. Petals ovate-lanceolate, ca 3x 1 mm. Styles 3. Capsules 6-valved;
seeds many, ca 0.7 mm in diam., dark brown, smooth.

Fl. May - Sept.; Fr. Jung - Oct.

Distrib. India: Temperate to alpine Himalayas, 2500 - 5000 m, on rocks, Jammu
& Kashmir, Himachal Pradesh, Uttar Pradesh, Sikkim and Arunachal Pradesh.

Pakistan and Bhutan.
19. Arenaria oreophila Hook. [, Fl. Brit, India 1: 238, 1874,

Herbs, dehsely caespitose, forming small compact hemispherical tufis; stems short,
densely leafy. Leaves spreading, narrowly linear-subulate, sheathing at base, acute at
apex, 12 - 13 mm long, quite glabrous, rigid, recurved; uppermost pair short, bract-like,
ciliolate. Flowers solitary, ca 6 mm across; pedicels stout, shorter than calyx, puberulous.
Calyx rounded and thickened at base; sepals oblong-orbicular, concave, ca 4 x 1.5 mm,
minutely ciliate, coriaceous, nerveless. Petals obovate-spathulate, very narrow, rounded
at apex, twice as long as sepals. Filaments slender; disc-glands prominent. Styles short.
Capsules broadly ovoid, obtuse, 6-valved up Lo base, rather exceeding sepals, coriaceous;
seeds somewhat auriform.

Fl. July - Aug.

Distrib. India: Alpine regions, ca 5400 m. Sikkim,
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Bhutan and China (Tibet).
20. Arenaria polytrichoides Edgew. in FL Brit. India 1: 237, 1874,

Herbs, densely cacspitose, forming hemispherical 5 - 10 cm high tufts; stems densely
compressed, cylindrical, 2 - 10 cm long, together with leaves ca 6.5 mm in diam. Leaves
densely imbricate, sessile, recurved, lincar-lanceolate, broadly sheathing, scarious and
ciliate at base, narrowed and aristate at apex, 3 - 6x 1 - 1.25 mm, thick along margins,
bright green, rigid, pungent. Flowers minute, terminal, subsessile; pedicels lengthening
up to4 mm in fruit. Sepals broadly clliptic, obtuse at apex, concave, ca 2.5 x 1.5 mm, not
scarious-margined, glabrous, indistinctly 3-nerved. Petals obovate, narrowed at base,
ca 4 x 1.75 mm. Filaments ca 3 mm long. Styles 3. Capsules broadly ovoid, shortly
6-valved, equalling sepals, coriaceous; seeds small, black, angular.

Fi. June - Aug.; Fr. Aug. - Sept.

Distrib. India: Alpine Himalayas, 4200 - 4600 m, on rocks. Himachal Pradesh and
Sikkim,

Pakistan, Nepal and Bhutan,

21. Arenaria pulvinata Edgew, in Fl, Brit. India 1; 238. 1874,

Herbs, densely cacspitose; branches densely leafy. Leaves semiterete, subulate,
with scarious sheathing base, abruptly mucronate at apex, convex on the bagk, 3-5x 1
mm, sirongly ciliate along margins, spreading, pale green. Flowers subsessile. Calyx
rounded and thickened at base; sepals ovate-lanceolate, subacute at apex, 4-5x1.3 -
1.7 mm, hard and scarious-margined; nerves 3, close together in the middle. Petals
obovate, 6 - 10x 2 mm. Styles 3, slender. Capsules ovoid, 6-valved, ca 3 x 1.5 mm; sceds
ovate or reniform, nearly smooth.

Fl. July - Aug.; Fr. Sept. - Oct.
Distrib. India: Alpine regions, 4500 - 5500 m, on rocks. Sikkim.
Nepal, Bhutan and China (Tibet).

22. Arenaria serpyllifolia L., Sp. PL 423, 1753; Edgew. & Hook. f. in Fl. Brit. India
1: 239, 1874, Fig. 102,

Herbs, annual, small; stems branched from base, 10 - 30 em high; branches slender,
suberect or decumbent, hairy with often recurved hairs. Leaves subsessile, ovate to
ovate-lanceolate, acuminate at apex, 5 - 7 mm long, stiff with scattered bristles. Flowers
numerous, in cymes, 5 - 7 mm across; pedicels slender, erect; bracts herbaceous. Sepals
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Fig. 102. Arenaria serpyllifolia L. : a. habit; b. flower; c. sepals; d. petals; e, stamen;
f. dehisced capsule.
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5, free, ovate-lanceolate, acute at apex, 3 - 4 x 1 mm, 3 - 5-nerved, bristly. Petals 5,
narrowly obovate, entire, ca 1.5 x 0.8 mm, white. Stamens 10. Styles 3. Capsules
flask-shaped with a hard wall, 6-valved, ca 3.5 mm long; sceds many, rounded-reniform,
0.5 - 0.7 mm in diam., dark brown, papillose.

Fl. March - Aug.; Fr. June - Sept.

Distrib. India: Subtropical and temperate regions, 1000 - 3200 m. Jammu &
Kashmir, Himachal Pradesh, Punjab, Uttar Pradesh, Sikkim, Rajasthan and Tamil
Nadu.

Pakistan, Nepal, China (Tibet), temperate Asia, Australia, Europe and N. America.

23. Arenaria stracheyi Edgew. in FL. Bril. India 1: 240, 1874.

Herbs, perennial, small, entirely glabrous; stems laxly caespitose, 2 - 5 cm high.
Leaves oblong-lanceclate, acule or acuminate and thickened at apex, 6 - 7.5 x 2 mm,
Flowers solitary, terminal, 1.1 - 1.7 em across; pedicels ebracteate, Sepals lanceolate,
acuminate al apex, ca 5 mm long, coriaceous. Petals obovate, ca 7 x4 mm, white. Styles
3. Capsules 6-valved, shorter than sepals; sceds somewhat auriform, pale, smooth.

Fl. Aug.

Distrib. India: Alpinc Himalayas, 4500 - 5000 m, on rocks. Jammu & Kashmir and
Sikkim.
Pakistan, Bhutan and China (Tibet).

24. Arenaria thangoensis W, Smith in Rec. Bot. Surv. India 4: 180, 1911.
Fig. 103,

Herbs, small, delicate, branched, 2 - 3 cm high, viscid-pubescent; stems with a line
of whitish to brownish hairs. Leaves broadly lanceolate, 3 - 4 mm long, ciliate along
margins, 1-nerved. Flowers few, in cymes; pedicels divaricate, 3 - 4 mm long, hairy,
Sepals 5, broadly lanceolate, 1.5 - 3 mm long, hairy, Petals absent. Stamens 5, 1.2- 1.5
mm long. Ovary ovoid, ca 1 mm long; styles 2. Capsules 4-valved, ca 3 mm long; seeds
few, subglobose, 0.6 - 0.8 mm in diam.

Fl. & Fr. July - Aug,
Distrib. India: Alpine regions, ca 4500 m. Sikkim.

Endemic.
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Fig. 103. Arenaria thangoensis W. Smith : a. habit; b. calyx; ¢. pistil; d. dehisced
capsule; e. seed.
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2. Brachystemma D. Don
Monotypic; description and distribution as for the species below.

Brachystemma calycinum D, Don, Prodr. FL. Nep. 216. 1825; Edgew. & Hook. [.
in Fl. Brit. India 1: 235. 1874, Fig.104,

Herbs, glabrous, glossy, climbing on trees up to 6 m kigh from ground; stems
4-angular, somewhat pilose at apex. Leaves opposite, ovate-lanceolate, rounded or
cuneate at base, crenulate to ciliate and serrulate along margins, mucronate at apex,
2.5-7x 0.6 - 2.5 cm, glabrous to pilose; petioles up to 2 cm long, becoming recurved,
thickened and hardened. Panicle axillary or terminal, many-flowered; branches mi-
nutely pubescent; bracts linear-lanceolate, up to 4 mm long, recurved, glandular-pube-
scent. Sepals 5, oblong 1o elliptic- lanceolate, entire, acute at apex, 5-7 x 1.5 - 2 mm,
scarious, shiny, faintly 3-nerved. Petals 5, lanceolate to elliptic, acute at apex, 2.5 - 4x
1 mm, white. Stamens 5, 1 - 2 mm long, somelimes with 5 staminodes; anthers ovoid.
Owary 1-locular, ca 1.2 mm in diam., 3-ovuled; styles 2, revolute, bristly on inside margin.
Capsules globose, 4-valved; seed 1, globose or reniform, reticulate.

Fl. & Fr. Dec. - May.

Distrib. India: Temperate Himalayas. Uttar Pradesh, West Bengal, Sikkim, Aru-
nachal Pradesh, Assam, Nagaland, Manipur and Meghalaya.

Mepal, Bhutan, Myanmar, China and Indochina.
3. Cerastium L.

Herbs, annual or percnnial. Leaves sessile or subsessile, entire, small, Flowers
usually in terminal, dichotomous cymes, 5-merous, rarely 4-merous. Sepals 5, free,
scarious, membranous-margined. Petals as many as sepals, 2-fid or emarginate at apex,
white, rarely absent. Stamens usvally 10, rarely less, hypogynous; nectaries present.
Ovary 1-locular; styles 3 - 3, filiform. Capsules cylindrical, exceeding sepals, opening by
twice as many short teeth as styles; seeds many, spherical or reniform, rough, com-
pressed, often tuberculate.

Almost cosmopolitan; ca 60 species, 7 species in India.

KEY TO THE SPECIES

la. Styles usually 3 1. C. cermsioldes
b. Styles ususlly 5 2
Za. Capsule teeth curved or recurved, plain along margins 3
b. Capsule teeth straight, recurved along marging ]
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Fig. 104. Brachystemma calycinum D. Don
d. stamens and staminodes; e. pistil.
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Planis glabrous: capsules much longer than calyx A C dahuricum
Plants glandular-pubescent; capsules slightly longer than calyx 6. C. indicum
Leaves linear-oblong: cymes in umbel-like clusters 7. C. thomsonil
Leaves not linear-oblong, cymes lax or compact 5
Flowers 1 - 5; sepals 7 - 10 mm long 1. C. alpinum
PFlowers many; sepals less than 5 mm long &
Flowers in compact clusters; fruiting pedicels not exceeding sepals; sepals with Iong white hairs project-
ing beyond apex & C glomeraium
Flowers in dichasia, lax in fruit; fruiting pedicels exceeding sepals; sepals without such long hairs

4. C. lonlanam

1. Cerastium alpinum L., Sp. Pl. 438, 1753; Kachroo ct al., Fl. Ladakh 62. 1977,

Herbs, perennial, 7 - 20 cm high, glabrous or hairy. Leaves ovate to elliptic-lanceo-

late, acute or obtuse at apex, ca 100 x S mm. Flowers 1 - §; pedicels 1 - 4 cm long; bracts
acute, scarious-margined. Sepals truncate at base, acute at apex, 7 - 10 mm long. Petals
2-fid, twice as long as sepals, white, Capsules narrow, slightly curved upwards, 8 - 14
mm long; seeds 1 - 1.4 mm in diam., acutely tuberculate.

Fl. May - June.
Distrib. India: Alpine Himalayas. Jammu & Kashmir.
Russia (Siberia}, Arctic and subarelic Europe.

Notes. It is included on the basis of Kachroo et al. (1. ¢.) who reports its occurrence

in Ladakh.

2. Cerastium cerastoides (L.) Britton in Mem. Torrey Bot. Club 5: 152, 1894,

Stellaria cerastoides L., Sp. P1L.422. 1753, Cerastium trigynum Villars, Hist, P1. Dauphine
3: 645, 1789; Edgew. & Hook.Lin Fl. Bri. India 1: 227. 1874. Fig. 105.

Herbs, perennial; stems slender, glabrous except for a line of short hairs; flowering

shoots 10 - 30 cm high. Leaves linear to lanceolate, obluse at apex, 6 - 18 x 0.5 - 2 mm,
usually curved, pale green. Cymes few-llowered; pedicels slender, glandular-pubescent;
bracts leaf-like. Sepals linear-lanceolate, 4 - 5 mm long, glandular-pubescent, 1-nerved.
Pctals 2-lobed, ca 9 mm long, white. Styles usually 3. Capsules 6-valved, 7 - 9 mm long;
seeds ca 0.5 mm in diam., brown with 8 rows of dorsal tubercles,

Fi. & Fr. July - Sept.

Distrib. India.: Alpine Himalayas, above 2700 m, Jammu & Kashmir, Himachal

Pradesh, Punjab and Uttar Pradesh.
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Fig. 105, Cerastium cerastoides (L.) Britton : a. flowering branch; b. sepal; e petal;
d. stamen; e. pistil; [. capsule.
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Pakistan, Russia, Africa, W. Asia and Europe.

3. Cerastium dahuricum Fischer in Sprengel, PL. Min. Cogn. Pug. 2: 65. 1815;
Edgew. & Hook. f. in FL Brit. India 1: 227. 1874,

Herbs, perennial; stems 3 - 6 mm thick, shiny, glabrous above, sometimes pubescent
below. Leaves sessile, ovate or oblong, amplexicaul, acute or rarely obtuse at apex,
25-6x1 -22cm. Flowers in cymes; pedicels 1 - 2 cm long, up to 4 cm long in fruit.
Sepals oblong-clliptic, acute at apex, 9 - 10 mm long, shiny, scarious-margined. Petals
obcordate, 2-lobed, 18 - 19 mm long with ciliate claw. Capsules straight, 15 - 19 mm
long, striate, many-nerved with recurved teeth; seeds 1 - 1.2 mm in diam., tuberculate.

Fl. & Fr. June - Sept.

Distrib. India: Temperate and alpine Himalayas. Jammu & Kashmir, Himachal
Pradesh, Punjab and Uttar Pradesh.

Pakistan, W, Asia, Russia and Europe,

4. Cerastium fontanum Baumg. subsp. triviale (Link) Jalas in Arch. Soc. Zool.
Bot. Fenn, "Vanamo™ 18; 63. 1963, C. trivigle Link, Enum, PL. Hort. Berol, Alt. 1; 433,

1821. C. vulgatum L. var. triviale (Link) Edgew. & Hook. f. in Fl. Brit. India 1: 228,
1874,

Herbs, laxly caespitose, hirsute throughout or glandular-pubescent upwards.
Leaves sessile, oblong, elliptic to ovate, acute at apex, 1-3 x (0.3 - 1 cm, minutely hairy.
Cymes glandular-pubescent; bracts herbaceous. Sepals ovate-lanceolate, 3 - §mm long,
with scarious margins and glabrous apex. Petals 2-fid for 1/3 to 1/5 of length, equalling
or slightly exceeding sepals. Stamens 10; filaments glabrous; anthers vellow. Capsules
narrowly cylindrical, 9 - 12 mm long; sceds 0.5 - 0.9 mm, reddish brown, rugose-tuber-
culate,

Fl. & Fr. April - Sepl.

Distrib. India: Temperate and alpine Himalayas. Himachal Pradesh, Uttar
Pradesh, Sikkim, Arunachal Pradesh, Assam and Meghalaya.

Pakistan, Mepal and Asia.

5. Cerastium glomeratum Thuill., F1. Env. Paris ed. 2, 226, 1799, C vulparum auct.
non L. 1753; Edgew. & Hook. f. in Fl. Brit, India 1: 228, 1874, p. p. C. vulgatum var.
glomeranem (Thuill) Edgew. & Hook. £, L ¢. 228,

Herbs, annual, 10 - 40 cm high, glandular-pubescent, with erect or ascending
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Nowering shoots. Leaves oblong, lanceolate, ovate or e]l.ipr..ic, apiculate, 10-25x6-9
mm, white-hairy. Cymes clustered; pedicels 2 - 4 mm long; bracts herbaceous, hairy,
Sepals lanceolate, acuminate at apex, 4- 5x 1 - 1.5 mm, pubescent. Petals 2-fid, as long
as sepals, white, Stamens 5 (-10). Capsules terete, cylindrical, curved upwards, § - 11
mm long, scarious, straw-coloured, opening by 10 straight teeth; seeds 0.5 - 0.6 mm, pale
brown, rugose-tuberculate.

Fl & Fr. Tuly - Oct.
Distrib. India: Throughout the hilly regions.
Bhutan and Nepal.

6. Cerastium indicom Wight & Arn., Prodr, 43. 1834; Edgew. & Hook. [. in F1,
Brit. India 1: 227, 1874,

Herbs, perennial, slender, 40 - 60 cm high, glandular- pubescent. Leaves subsessile,
lanceolate, ovate or elliptic, acute at apex, 3 - 5.5x0.5 - 1.5 cm, membranous. Flowers
few, in terminal dichotomous cymes; pedicels slender, tomentose. Sepals oblong-lan-
ceolate, acute at apex, 4 - 5 mm long, narrowly scarious-margined. Petals 5- 6 mm long,
Capsules slightly longer than sepals, with curved teeth.

Fl. & Fr. Sept. - Feb,

Distrib. India: Western Ghats (Nilgris and Palnis). Tamil Nadu.

Sri Lanka,

7. Cerastium thomsonii Hook. ., FL. Brit. India 1: 228, 1874,

Herbs, 15 - 40 cm high, glandular-hairy; stems erect, slender, branched at base.
Leaves linear-oblong, subacute at apex, 20 - 30 (-40) x 2 - 4 (-10) mm. Cymes few-
flowered. Flowers 1.2 - 1.9 em across; pedicels slender; bracts narrowly scarious-
margined. Sepals oblong-lanceolate, acute at apex, 6 - 7 mm long, scarious-margined.
Petals broad, 8 - 9 mm long. Capsules cylindrical, 10 - 12 x 3 - 4 mm; secds many,
flattened.

Fl. & Fr. Junc - Aug.

Distrib. India: Alpine Himalayas. Jammu & Kashmir, Himachal Pradesh and Uttar
Pradesh.
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4. Cucubalus L.
Monotypic; description and distribution as for the species below.

Cucubalus baccifer L., Sp. Pl 413, 1753; Edgew. & Hook. f. in Fl. Brit. India 1:
222.1874. Fig. 106.

Herbs, perennial; siems diffusely branched, 60 - 90 cm high, ofien subscandent;
flowering shoots pubescent with short curved white hairs. Leaves ovate-lanceolate,
rounded at base, acuminate at apex, 2.5-7x 1 - 2.5 cm, sparsely pubescent, membranous;
petioles up to 1 cm long; upper leaves sessile, entire or somewhal sinuate. Flowers ca
1.8 cm across, bisexual, nodding, solitary, axillary or few, terminal in leafy cymes at ends
of branches; pedicels 4 - 12 mm long, tomentose. Calyx campanulate, divided to below
middle intoteeth, 8- 12 mm long, inflated in fruit, with indistinct nerves; teeth 5, unequal,
subacute, about twice as long as tube, Petals 5, white, inserted hypogynously at apex of
gynophore, about as long as calyx, deeply 2-lobed; claw cylindrical, wider at junction
with limb, with 2 scales at base of limb, Receptacle slightly elongated up to 3 mm,
bearing petals, stamens and ovary at apex. Stamens 10; flaments filiform; anthers
didymous, 2-locular, dehiscing longitudinally. Ovary 1-locular above, partially 3-locular
at base; sty‘IasB filiform, stigmatose inside. Fruits berry-like, globose, 1- 1.5 cmin diam.,
black when ripe, on a short carpophore, indehiscent or bursting lrrcgu]aﬂ:,r; seeds many,
reniform, ca 1.5 mm in diam., black,

Fl. June - Sept

Distrib. India: Temperate Himalayas, grassy edges of pinc forests, 1500 - 2200 m.
Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim,

Himalayas, Japan, Russia (Siberia) and C. & 5. Europe.
5. Dianthus L.

Herbs, annual, biennial or perennial, rarely shrubby. Leaves narrow, linear, elliptic
or lanceolate, sometimes, connate at base. Flowers solitary or in panicled cymes;
bracteoles (epicalyx scales) 2 - many, closely adpressed to calyx. Calyx tubular, without
scarious commissures or commissural veins, 5-toothed. Petals long-clawed, entire,
toothed or fimbriate but never 2-fid, without appendages. Receptacle elongated, bear-
ing petals, stamens and ovary at apex. Stamens 10. Styles 2, filiform. Capsules oblong,
cylindrical or ovoid, dehiscing by 4 teeth; seeds peltate with a facial hilum.

Alfrica, Asia, Europe and North America; ca 270 species, 9 species in India.
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t; b. calyx; e flower without calyx; d. seed.

Fig. 106. Cucubalus baccifer L. : a. habi
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Notes. Dianthus carvophyllus L. (Carnation) and its cultivars and hybrids; D.
chinesiy L., a native of China; D. barbatus L., and D plumarius L., natives of Europe, are
commonly cultivated in Indian gardens.

Literature. WILLIAMS, F. N. (1893) A monograph of the genus Dianthus. J. Linn. Soc., Bot. 2%:
346 - 3R,

KEY TOD THE SPECIES
la. Petals fimbriate along margins 2
b. Petals not imbriate along margins 3
2a. Leaves |-nerved; calyx more than 2.5 cm long; bracteoles 9 - 14 mm long & D criniius
b. Leaves 3-nerved; calyx less than 2.5 em long; bracteoles 4 - 6 mm long 9. I orfentalis
3a. Petal limb barbulate 4. 1. chinensis
b. Petal limb charbulate 4
4a, Calyx more than 1.8 cm long 5
b. Calyx less than 1.8 cm long B
5a, Flowers in paniculate cymes A . caryophylios
b.  Flowers solitary or few i
6, Calyxca5cm long 7. D falconeri
b. Calyx1.8-2.5cm long 7
Ta. Leaves 1-nerved; calyx teeth pungent B. [ jecquemontii
b. Leaves J-perved; calyx teeth not pungent 1. D. cachemiricos
Ba. Bracteoles (4-) B calyx 9 - 11-nerved 1. I anatolicus
b. Bracteoles 2 {4} cabyx T-nerved 6. I, deltoides

1. Dianthus anatolicus Boiss,, Diagn. Pl Orient. 1, 1: 22, 1843; Edgew. & Hook,
£ in FL. Brit. India 1: 214, 1874,

Herbs, perennial, densely caespitose with a short woody stock; stems slender, 8 -
35 cm high. Leaves narrow, slender, lincar, long-acuminate at apex, 3-nerved with
thickened margins; radical leaves ca 3 cm long; cauline ones ca 2.4 ¢m long, channelled.
Flowers solitary or often 2 - 3 together; pedicels more than 5 mm long; bracteoles (4-)
6 (-8), broadly cuspidate, sometimes with foliaceous points, shorter than calyx. Calyx
contracted above, 8.5 - 11 x 2 - 3.5 mm; teeth lanceolate, acute, often mucronate, ca 2
mm long, ciliolate, scarious-margined, 9 - 11- nerved. Pelals oblong-spathulate, den-
tate, 2.5 - 3.5 mm long, glabrous, white.

Fi. May - Aug.
Distrib. India: Alpine Himalayas, above 2700 m. Jammu & Kashmir.

China (Tibet) to Asia Minor.
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2, Dianthus cachemiricus Edgew. in Fl. Brit. India. 1; 214, 1874,

Herbs, perennial; stems slender, erect, 48 - 52 em high, branched from base,
glabrous. Leaves narrow, linear, acuminate at apex, channclled, 3-nerved; radical leaves
ca 3.4 cm long; cauline ones ca 2.4 cm long. Flowers solitary or few, terminal; bracteoles
lanceolate with a long foliaceous point, sometimes as long as calyx. Calyx.ca 25 cm
long, purple; teeth 5, ovate-lanceolate, acuminate, scarious-margined, 7-nerved. Petals
5, obovate, pink; limb 1.2 - 1.6 x 2.5 cm, dentate, or almost entire along margins, Stamens
10. Owvary on a long gynophore, 1-locular; styles 2, Capsules opening by 4 tecth,

Fl. Sept.
Distrib. India: Alpine regions. Jammu & Kashmir.
Endemic,

3. Dianthus carvophyllus L., Sp. PL. 411. 1753; Edgew. & Hook. {. in Fl. Brit. India
1; 214. 1874,

Herbs, perennial, ercct, glabrous, glaucous; stems 60 - 70 em high, stout, jointed and
leafy below. Leaves opposile, obtuse at apex, thick, channelled, 5-nerved; midnerve
prominent; laterals obscure; radical leaves 9 - 9.3 em long; cauline ones linear, 7- 7.5 cm
long, recurved. Flowers in lax paniculate cymes, long-pedicellate, fragrant, rose-purple
or white; bracteoles 4, obovale, mucronate, 6 - 7 mm long. Calyx cylindrical, 2.5 -3 em
long, smooth; teeth 5, narrow, scarious-winged, ciliolate, 9-nerved. Petals dentate and
crenate; limb obovate-cuneate or truncate-subrhomboid. Stamens 10; anthers oblong,
Capsules ovoid-cylindrical, longer than calyx; seeds pyriform, granulate.

Fl. Nov. - Jan.
Distrib. India: Jammu & Kashmir and Punjab.
N. Alrica and §. Europe.

4, Dianthus chinensis L., Sp. PL411. 1753. D. seguienii Villars, Prosp. Hist. P
Dauphine 48. 1779 & Hist. Pl. Dauphine 1; 330. 1786 & 3: 594, 1789; Edgew. & Hook.
L. in FL. Brit. India 1: 215. 1874. Fig. 107.

Herbs, perennial, caespitose, up to 50 cm high; stems dichotomously branched,
4-angular. Lcaves linear-lanceolate, smooth and entire, acuminate at apex, flat, rigid,
patent, channelled, 3 - 5-nerved; laterals obscure; radical leaves up 1o 6.4 cm long: upper
ones 2 (-4) cm long. Flowers solitary or in lax cymes; pedicels 2 - 5§ mm long; bracteoles
4, ovate-lanceolate, acuminate, half as long as or equalling calyx. Calyx subcylindrical,
wider at lower half, 7-nerved; teeth triangular, lanceolate, acuminate. Petals acutely
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Fig. 107. Dianthus chinensis L. : a. flowering shoot; b. calyx; c. bracteoles; d. petal;
e. stamens; f. pistil.
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serrate, incurved along margins, pubescent at base, barbulate, pink 1o purple, rarely
while. Anthers dark blue or purple. Capsules subsessile, ovoid; sceds granulate.

Fi. Feb. - March.

Distrib. India: Temperate regions. Jammu & Kashmir, Uttar Pradesh and Tripura.
Also cultivated in Indian gardens.

China (Tibet), Russia (Siberia and Caucasus), Turkey, Greece and C. Europe.

5. Dianthus crinitus Smith in Trans, Linn. Soc, Lond. 2: 300. 1794; Edgew. &
Hook. £. in Fl. Brit. India 1: 215. 1874,

Herbs, perennial, erect, robust, with a woody base; branches rigid, 20 - 45 c¢m high,
few-flowered. Leaves narrow, linear, acute at apex, 3 - 12 em x 0.8 - 1.3 mm, recurved,
1-nerved; leaves of flowering shoots shorter than internodes, erect. Flowers solitary;
pedicels more than 2 cm long; bracteoles 4 - 6, ovate, aristate to cuspidate at apex, 9 -
14 mm long. Calyx cylindrical, 25 - 40 x 3 - S mm; teeth linear-lanceolate, acuminate to
aristate, 8.5 - 10.5 mm long, finely ciliate along margins. Petals 12 - 17 mm long, imbriate
up to more than half the blade; segments capillary, ebarbulate; claw exserted, white to
pale pink, fragrant. Anthers white.

Fi. June - Aug.
Distrib. India: Temperate and alpine regions. Jammu & Kashmir,
Pakistan, China (Tibet), Iran, Afghanistan, Turkey and C. Asia.

6. Dianthus deltoides L., Sp. P 411. 1753; Edgew. & Hook. [. in FL Brit. India 1:
214, 1874.

Herbs, caespitose, scabro-puberulent; stems slender, ca 25 em high, terete, forked.
Radical leaves oblanceolate; cauline ones lincar-lanceolate, acute at apex, up to 1.2 em
long, 3-nerved. Flowers ca 1.8 cm across, shortly pedicellate, fragrant; bracteoles 2 (-4),
ovate, acute, spreadmg, coriaceous, scarious-margined. Calyx slender; teeth lanceolate,
acuminate, scarious-winged, 7-nerved, often dark-coloured. Petals pale flesh-coloured
to rose-purple, rarcly white; limb obovate, ca 7 em long. Anthers oblong, purple.
Capsules cvlindrical; seeds smo-nth, reticulate.

Fl. July - Aug.
Distrib. India: Jammu & Kashmir (Ladakh).

China (Tibet), Japan, Russia and Europe.
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7. Dianthus falconeri Edgew. in Fl. Brit. India 1: 214, 1874,

Herbs, perennial, suffrutescent, with a woody stock; stems rigid, branched, 30 - 60
cm high. Leaves linear, serrulate along margins, 7 - 15 x 0.3 cm, channelled; radical
leaves 3-nerved; cauline ones 1-nerved. Flowers usually solitary; bracteoles 4 (-6), ovate,
long-cuspidate, ca 1.2 cmlong Calyx ca 5 cm long, striale with 9- 11-nerved teeth. Petals
finely dentate, smooth, pink.

Fl. July.

Distrib. India: Alpme Himalayas, Jammu & Kashmir,

China (Tibet).

8. Dianthus jacquemontii Edgew. in Fl. Brit. India 1: 214, 1874,

Herbs, small, caespitose, with a woody stock; stems slender, 15 - 25 em high,
d-angular, 1-flowered. Leaves hnear, acute at apex, flat, coriaceous, 1-nerved; radical
leaves up to 3 cm long, recurved; cauline ones up to 2.2 cm long, incurved with thickened
margins, green when dry. Flowers usually solitary, fragrant; bracteoles 4, obovate, 4 - 6
mm long, suddenly contracted into a point, sometimes thickened and obtuse. Calyx
1.8 - 2.5 cm long with acuminate teeth, scarious-winged, 7-nerved, pungent with hard
tips. Petals 5, pink; limb obovate-cuneate, decply dentate. Stamens 10, Styles 2.

FlI. July - Sept.

Distrib. Indig Alpine regions. Jammu & Kashmir.

Endemic.

9. Dianthus orientalis Adams in Fried. Weber. & Mohr, Beitr. 1: 54, 1805, D.
fimbriatus M. Bieb., FL. Taur.-Cauc. 1: 332, 1808; Edgew. & Hook. . in FL. Brit. India 1
215. 1874,

Herbs, perennial, 15 - 40 em high, glabrous, glaucous, usually with an extensive
woody base; stems many, erect, rigid, 4-angular below, 1-flowered. Leaves linear, acute
or acuminate at apex, serrulate along margins, 12 - 70x 0.5 - 3 mm, [laccid or rigid, erect,
channelled or not, 3-nerved; leaf sheaths as broad as leaves. Flowers usually solitary,
terminal, pedicellate; bracieoles 4 - 8, ovate or oblong, acuminate; lower ones cuspi-
date, 4 - 6 mm long. Calyx tubular, broad below and narrow above, 1.2 - 2.5 cm long;
teeth lanceolate, 6 - 9(-11) mm long. Petals 5, obovate-oblong, lilac, rose, pink or white;
limb fimbriate for 13 of the length, barbulate; claw exserted. Stamens 10. Ovary stalked;
styles 2. Capsules oblong, opening by 4 teeth.
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KEY TO THE VARIETIES
1a. Leaves flaccid; calyx 12 - 18 mm long: petals rose coloured 9.1. var. angulaiss
b. Lesves rigd; calyx 20 - 25 mm long, petals lilac, piak oF white 9.2, var, orlentalis

9.1, var. angulatus (Royle ex Benth.) Majumdar, comb, et. stat. nov. D. angulans
Royle ex Benth. in Royle, llus. Bot. Himal. 79, 1834; Edgew. & Hook. {. in Fl. Brit. India
1; 215. 1874,

FL J'l.l.llﬂ'ﬂﬂ.

Distrib. India: Alpine Himalayas, above 2400 m. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

9.2, var, orientalis
Fi. June - Sept.

Distrib. India: Alpine Himalayas, 2400 - 2800 m, Jammu & Kashmir and Himachal
Pradesh.

China (Tibet), Afghanistan, Iran, Russia (Caucasus) and Turkey.
6. Drymaria Schultes

Herbs, annual, prostrate to suberect, branching, glabrous or pubescent. Leaves
opposite, sessile or petiolate, rounded; stipules persistent or fugacious, small, scarious.
Flowers in dichasial cymes, rarely solitary, axillary. Sepals 5, free, scarious-margined.
Petals 3 - 5, usually 2-fid, often auriculate, white. Stamens 2 - 5; filaments slightly connate
at base; anthers versatile. Carpels usually 3; ovary shortly stiped, 1-locular; ovules
campylotropous; styles 2 - 3, more or less united below up to middle. Capsules ovoid to
globose, 3-valved; seeds 1-many, globose, reniform, cochleate, tuberculate.

Tropical and subtropical regions of Asia, Malesia, Africa and Madagascar, America
and the West Indies; ca 48 species, 2 species in India,

Literanure. DUKE, J. A. (1961) A preliminary revision of the genus Drymaria. Ann, Missour Bat,
Gard, 48: 173 - 268. MAJUMDAR, M. C. (196%) The genus Drymaria in India. Bull. Bot. Surv. India 10
293 - 295.

KEY TO THE SPECIES

la. Plants glabrous (o glandular-papillate; pedicels glandular-pubescent; scpals carinate; petals without
auricles; sceds more than 1 mm in diam. L. D. diandra
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b. Plants villous to hirsule with long septate hairs; pedicels villous; sepals not carinate; petals with
wuricles; sceds less than 1 mm in diam. L v villosa

1. Drymaria diandra Blume, Bijdr, 62. 1825, D. cordata scnsu Edgew. & Hook. [,
in F1. Brit. India 1; 244, 1874, non (L.) Roem. & Schultes 1819, Fig. 108.

Herbs, annual, prostrate or ascending, glabrous to glandular-papillate; branches
arising from base, rooting at nodes, slender, elongate. Leaves deltoid-ovate to subreni-
form, obtuse to cordate at base, acute or obtuse and mucronate at apex, 5-25x3-20
mm, glabrous, 3 - T-nerved; petioles 2 - 5 mm long; stipules lacerate into 1 - 2 mm long
filaments. Cymes terminal; pedicels 1 - 8 mm long, finely glandular-pubescent; bracts
lanceolate, 2- 5 mm long. Sepals 5, narrowly obovate Lo elliptic-ovate, 2 - 4.5 mm long,
kecled, 3-nerved, inflexed, glandular-papillose on nerves. Petals 3 - 5, 2-fid nearly up to
middle or more, white; lobes oblong, obtuse at apex, 1.5 - 3 mm long, 1-nerved. Stamens
2-3,1.6- 2.2 mm long; anthers suborbicular, Ovary globose; styles 2- or 3-fid. Capsules
2 - 3-valved, 1.5 - 2.5 mm long; seeds 1 or few, cochleate, 1 - 2 mm in diam., finely
tuberculate.

FlL & Fr. Jan, - Dec.

Distrib. India: Low hills, up to 1000 m, on damp grounds. Uttar Pradesh, West
Bengal, Sikkim, Arunachal Pradesh, Assam, Nagaland, Meghalaya, Orissa, Karnataka
and Tamil Nadu.

Nepal, Bhutan, Bangladesh, Sri Lanka, China, Taiwan, Indo-china, Malesia, Aus-
tralia and Tropical Africa.

2. Drymaria villosa Cham. & Schlecht. in Linnaca 5: 232, 1830; Mizushima in F1.
E. Himal. 80. 1966,

Herbs, annual, prostrate or ascending, villous (o hirsute with up to 2 mm long white
septate hairs, sometimes glabrescent. Leaves orbicular to reniform, cordate to truncate
at base, 5 - 15 mm across, villous with long whitish hairs; stipules usually entire. Cymes
paniculate; pedicels 2 - 20 mm long, sparsely villous; bracts 0.5 - 1.5 mm long. Sepals 5,
ovate-elliptic, 2 - 3.5 x 1 - 2 mm, scarious-margined, indistinctly 3-nerved, sparsely
pubescent. Petals 5, 2 - 3.6 mm long, 2-fid up to middle or more; lobes acute to deeply
emarginate, with caducous filiform auricles at base, 4-nerved. Stamens §, 2 - 3.5 mm
long; anthers oblong, Ovary ovoid to globose; styles 1 - 1.5 mm long, 3-fid to half their
length. Capsules ovoid or ellipsoid, 2 - 3.5 mm long; seeds many, cochleate, 0.5-0.9 mm
in diam., minutely papillate or tuberculate.

Fi. April - June; Fr. July - Oct.
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Fig. 108. Drymaria diandra Blume : a. flowering shoot; b. llower; ¢. sepal; d. petal;
e. stamens with pistil; £, pistil; g. capsule; h. seed.
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Distrib. India: Introduced and naturalised in the subtropical hills of West Bengal,
Sikkim, Meghalaya, Karnataka and Tamil Nadu.

Widely naturalised in Nepal, Bhotan, Malesia, Africa, Mexico and C. & S. America,
7. Gypsophila L.

Herbs, annual, biennial or perennial, rarely shrubby, often glandular-hairy. Leaves
oppaosite, linear-subulate, lanceolate or obovate, usually flat, often subfleshy. Flowers
bisexual, gencrally numerous, small, arranged in lax dichasial leafy cymes, panicles or
heads, rarely solitary; bracts green, scarious; bracteoles absent. Receptacle not clong-
ated. Calyx campanulate, rarely tubular, 5-toothed, with scarious scams between main
nerves. Petals §, narrowly clawed at base; limb entire or notched, without coronal scales,
white to pink, often with purple streaks. Stamens 10. Ovary ellipsoid, 1-locular,
many-ovuled; styles 2, rarely 3, filiform. Capsules globose to oblong, opening by 4 (-6)
teeth; seeds compressed with a prominent radicle and flat or echinate tubercles, rarely
smooth.

Cheifly in Europe and West Asia; ca 80 species, 2 species in India.

Literafure, WILLIAMS, F. N. (1889) A rcvision of the genus Ciypsophila. ). Boi. 27: 321 - 329,
STROM, . (1937). Die Gattung Gypsophila, Beih. Bat. Centralbl. 5% 455 - 477, BARKOUDAH, Y. L
{1962). A revision of Gypsophila, Bolanthus, Ankyropetalum and Phryna. Wentia % 1 - 203

KEY TO THE SPECIES

la. Leaves chovate-spathulate; calyx 5 - 7 mm long, seeds subreniform 1. G, cerasiivides
b. Leaves linear; calyx ca 2 mm long; sceds cochleate 1. G. sedifolia

1. Gypsophila cerastioides D. Don, Prodr. Fl. Nep. 213, 1825; Edgew. & Hook. [,
in Fl. Brit. India 1: 217. 1874, Fig.109.

Herbs, perennial, caespitose; stems many, erect, 10 - 25 em high, 4-angular, sparsely
pubescent, often reddish; branches prostrate or decumbent. Leaves sparsely pubescent
on both surfaces especially along margins; radical leaves long-petiolate, spathulate,
attenuate at base, mucronulate at apex, 12 - 50 x 4 - 18 mm; cauline ones opposite,
subsessile, obovate, rotundate at apex, 7- 13x3- 7mm. Flowers in lax terminal corymbs,
often glomerate. Calyx campanulate, 5 - 7 mm long, 5-lobed up to middle; lobes
lanceolate, subacute, with membranous margins, densely ciliate with curved hairs,
purplish at tip. Petal limb obovate-spathulate, emarginate, ca 5 x 3.5 mm, a little
exceeding calyx, white, mauve or white with purple streaks. Stamens 10, short, unequal,
Styles 2 (-3), straight, terete, exceeding stamens; stigma obtuse, pruinose. Capsules
subrotund, 1-locular, S-valved, ca 6 mm long, shorter than calyx; seeds subreniform,
brown, tuberculate,
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Fig. 109. Gypsophila cerastioides D. Don : a. habit; b. calyx; e. petals and stamens;

d. pistil.
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FlL & Fr. May - Oct.

Distrib. India: Alpine Himalayas 3000 - 4700 m, on grassy slopes and streamsides.
Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, Sikkim and Arunachal Pradesh.

Nepal and Bhutan.

2. Gypsophila sedifolia Kurz in Flora 30: 285, 1872; Edgew. & Hook. [ in Fl. Bri.
India 1: 217. 1874,

Herbs, perennial, caespitose, pubescent throughout; roots stout, woody; branches
many, short, decumbent, pale green. Leaves fascicled, linear, obtuse at apex, ca 6 mm
long, thick, nerveless. Cymes capitate on elongated branches, 2 - 7 cm across. Flowers
4 - 6 mm across; bracts linear, obtuse. Calyx ca 2 mm long, 5-lobed; lobes obtuse,
scarious-margined. Capsules included in calyx; seeds cochleate.

FlL & Fr. May - July.
Distrib. India: Alpine Himalayas, above 2700 m. Jammu & Kashmir,
China (Tibet),

8. Herniaria L.

Herbs, annual or perennial, prostrate, procumbent or ascending, sometimes woody
at base. Leaves opposite or sometimes apparently alternate, small. Flowers very small,
in leaf-opposed or apparently axillary, rarely terminal clusters, sometimes 4-merous;
bracts inconspicuous. Sepals usually 5, rarely 4, subequal. Petals absent. Stamens 2 -
5; staminodes wsually 5, filiform, minute or absent. Stigmas notched or 2-lobed.
Achenes indehiscent, with a membranous pericarp, shorter or longer than sepals; seeds
subglobose to reniform.

Africa, Europe and Western Asia; ca 35 species, 3 species in India.
Literature. WILLIAMS, F. N. (18%6) A systematic revision of the genus Hemiaria. Bull, Herb,
Boissier 2, 4: 556 - 570. HERMANN, F. (1937) Ubersicht uber dic Herniaria - Arten das Berdiner Herbars.

Fedde, Repert. Spec. Nov. 42: 203 - 224,

KEY TO THE SPECIES

la. Plants annual; Mowers 1 - 1.5 mm across; stamens 2 - 3 L H. hirsuta
b. Plants perennial; flowers 1.5 - 1.5 mm across; stamens 5 2
2a. Styles distinct L. H. cachemiriana
b. Styles not distinct 1 H. incana
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1. Herniaria cachemiriana Gay in Duchartre, Rev. Bot, 2: 370. 1847, Singh &
Kachroo, For, Fl. Srinaga: 176. 1976.

Herbs, perennial, prostrate; branches 3 - 20 cm long, pubescent. Leaves elliptic-
oblanceolate to oblong-ovate, entire and ciliate along margins, 3 - 10 (-15) mm long,
strigose-pubescent when young; stipules ovate-triangular, minute. Flowers in leal-
opposed cymes, turbinate when young, 1.8 - 2 mm long, green. Sepals 5, free, oblong-
elliptic, ca 1 mm long, hairy. Stamens 5. Ovary ovoid, papillose above; styles distinet,
2-furcale; stigmas 2, divergent. Fruits ovoid; seeds lenticular.

FL. April - July.
Digtrib, India: Jammu & Kashmir,

Pakistan, Iran and Afghanistan.

2, Herniaria hirsuta L., Sp. Pl 218. 1753; Edgew. & Hook. [, in F1. Brit. India 1:
712, 1875.

Herbs, annual; stems slender, 4 - 12 (-22) cm; branches conspicuously alternate,
covered with strigose patent hairs. Leaves elliptic to oblanceolate, up to 8 x 2.5 mm,
covercd with stiff hairs, rarcly ciliate; stipules ciliate. Flowers 1 - 1.5 mm across, sessile,
in dense leaf-opposed clusters, often contiguous on short lateral branches. Sepals 5,
densely hirsute with rigid white spreading hairs. Stamens 2 - 3. Fruits scarcely equalling
sepals, with a short style or subdivergent stigmatic lobes.

Fl. April.
Distrib. India: Temperate Himalayas. Jammu & Kashmir and Himachal Pradesh.
Pakistan, W. Asia, N. Africa and Europe.

1. Herniaria incana Lam., Encycl. 3: 124. 1789. H. hirsuta L. var. incana (Lam.)
Hook. f., FL. Brit. India 4: 712. 1885.

Herbs, perennial with a stout woody stock; stems 10 - 25 cm, with dense rigid hairs.
Leaves oblanceolate to spathulate, up to 12 x 3 mm, densely covered with stiff white
hairs; upper leaves smaller; stipules usually hairy beneath. Flowers 1.5 - 2 mm across,
in somewhat contiguous clusters. Sepals S, patent scabrid-hairy, Stamens 5. Fruits
shorter than and completely enclosed by sepals, with a subsessile stigma of 2 widely
divergent lobes.

Fl. April - May.
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Distrib. India: Jammu & Kashmir,
Pakistan, W. Asia, N.W. Africa and Europe.
9. Holosteum L.

Herbs, small, glabrous below, glandular-hairy above. Leaves opposite, exstipulate,
narrow. Flowers in terminal umbel-like cymes, 5-merous. Sepals 5, free. Petals 5,
toothed or jagged, white. Stamens 3 - 5 (-10); nectaries present. Owvary 1-locular,
many-ovuled; styles 3, rarely 4 or 5. Capsules cylindrical, opening by 6 revolute teeth;
sceds peltate, concave-convex, papillose.

Ciatral Europe, the Mediterrancan region and Western Asia; ca 6 species, one
species in India.

Holosteum umbellatum L., Sp. PL 88. 1753; Edgew. & Hook. . in FL Brit. India 1;
227. 1874,

Herbs, annual, slender; stems erect or ascending, 4 - 25 cm high. Basal leaves
narrowly spathulate, 10 - 25 mm long; upper ones scssile, linear to ovale, acule at apex,
small. Cymes 3 - 16-flowered; pedicels filiform, 7 - 20 mm long, crect at first, soon
becoming deflexed at base; bracts narrow, ca 1 mm long, membranous. Sepals ovate,
acute at apex, ca 2 mm long, scarious-margined. Petals longer than sepals, white, usually
with a glabrous claw. Stamens 5 or 10. Styles 3. Capsules cylindrical, 4 - 6 mm long;
secds peltate, furrowed, keeled on either side, ca 0.5 mm in diam.

Fl. March - April; Fr. May - Sept.

Distrib. India: Temperate Himalayas, 1500 - 2800 m. Jammu & Kashmir and Uttar
Pradesh.

Pakistan, Afghanistan, Iran, Syria, Cyprus, Turkey and W. Europe.

10, Lepyrodiclis Fenzl

Herbs, annual, flaccid. Leaves elliptic to lanceolate. Flowers solitary or in loose
paniculate cymes; bracts herbaceous. Calyx cylindrical to campanulate; sepals herba-
ceous. Petals emarginate, lacerate or retuse. Stamens 7 - 10, on a glandular annular disc
or disc obsolete. Owvary 4-ovuled; styles 2 (-3). Capsules globose, 2-valved, enclosed in
calyx, membranous, few-seeded; seeds with a thick or tuberculate testa.

Central Asia and the Himalayas; 3 species, 2 species in India.
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Literature. WAGENITZ, G. (1957) Zur Gattung Lepyrodiclis Fenzl. Ann. Naturhist. Mus, Wicn
61: T4-T7.

KEY TO THE SPECIES

la. Leaves linear or lincar-lanceolate; flowers solitary or in cymes; petals obovate or spathulate, retuse

1. L holosieoides
b, Leaves elliptic or oblong-lanceolate; flowers solitary; petals lincar, entire 2 L teners

1. Lepyrodiclis holosteoides (C. Meyer) Fischer & C. Meyer, Enum. PL. Nov. 1:
93, 1841. Gouffeia holosteoides C. Meyer, Verz, Pl. Casp. 217. 1831, Arenana holos-
teoides (C. Meyer) Edgew. in Fl, Brit. India 1: 241, 1874, Fig. 110.

Herbs, annual, slender, much branched, glabrous or glandular-pubescent, 60 - 90
cm high; stems on upper parts glandular-pubescent. Leaves sessile, linear or linear-lan-
ceolate, cordate at base, acule or acuminate at apex, 2.5-7.5 cm long, spreading, Flowers
solitary, axillary or in few-flowered cymes; pedicels bracteate in cymes but ebracteate
in solitary flowers; bracts similar to leaves but becoming smaller upwards. Sepals
usually lincar-lanceolate, obtuse at apex, 4 - 6 x0.7 - 1 mm, glabrous to glandular-ciliate.
Petals obovate or spathulate, equalling or exceeding sepals, retuse, white. Filaments
with broad Nattened free bases. Styles 2, filiform. Capsules globose, 2-valved, included
in persistent calyx, few-seeded; seeds ca 1.4 mm in diam_, tuberculate.

Fi. June - Aug,; Fr. July - Sept.

Distrib. India: Temperate and Alpine Himalayas, Jammu & Kashmir, Himachal
Pradesh and Punjab.

Pakistan, Iran, Afghanistan and Russia.

2. Lepyrodiclis tenera Boiss.,, Diagn. Pl. Orient. 2. 1: 84, 1853, Arenaria tenera
(Boiss.) Edgew. in FL Brit. India 1: 242. 1874.

Herbs, annual, very slender, tufted; stems branched, filiform, 60 - 90 cm long, flaccid.
Leaves long-petiolate, elliptic or oblong-lanceolate, acute at apex. 1 - 1.8 cm long,
membranous. Petioles and pedicels capillary. Flowers solitary, axillary. Sepals ovate-
oblong or lanceolate, ca 2.5 mm long, dorsally ciliate. Petals linear, dilated upwards,
entire, ca 5 mm long, white. Filaments very slender, hardly united at base. Capsules
globose, 2-valved, ca 2 mm in diam.; seeds subglobose, ca 1 mm in diam., acutely
tuberculate.

Fl. & Fr. May - July.



Fig. 110. Lepyrodiclis holosteoides (C. Meyer) Fischer & C. Meyer : a.flowering shoot;
b. sepal; c. petal; d. pistil.
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Distrib. India: Temperate Himalayas. Jammu & Kashmir and Himachal Pradesh.
Pakistan and Afghanistan.
11. Lychnis L.

Herbs, annual or perennial. Flowers bisexual, 5-merous with contorted aestivation.
Calyx shortly campanulate or clavate, narrow, firm, not conspicuously inflated, lower
part tubular with 5 free teeth above, 10-nerved. Petals long-clawed with coronal scales
at base of limb, red or white. Stamens 10. Ovary 1-locular throughout or 5-locular at
base; styles 5, opposite calyx segments. Carpophore usually present. Capsules sessile
or stalked, enclosed in calyx; secds very small, rugose or tuberculate.

Northern hemisphere; ca 15 species, 2 species in India.
KEY TO THE SPECIES
la. Plants tomentose with long straight silky hairs; petals obeordate; seeds biconvex 1. L. coranaria

b. Plants pubescent with short recurved hairs; petals obovate-cuneate; seeds rotundate-reniform
2. L. ischnopelala

1. Lychnis coronaria (L.) Desr. in Lam., Encycl. 3: 643, 1792; Edgew. & Hook. f.
in Fl. Brit. India 1: 222. 1874, Agrostemma coronaria L., Sp. P1. 436.1753.  Fig. 111,

Herbs, uniformly soft-tometose with silky white hairs; stems erect, 30- 75 (-100) cm
high, sparingly branched. Radical leaves lanceolate to spathulate, 7- 12 cm long; cauline
leaves oblong, 4 - 7 cm long. Flowers in few-Nowered cymes, long-pedicellate. Calyx
conical, 1.5 - 2 cm long, hairy, 10-nerved; teeth contorted to left. Petals broadly
obcordate with stiff 2-toothed scales on claw, ca 2.5 cm long, red-purple. Capsules
subsessile, 5- valved, entire, included in calyx; seeds biconvex, striate and tuberculate.

Fi. May - Aug.

Distrib. India: Jammu & Kashmir and Karnataka.

W. Asia and S. Europe.

Notes. An extract from the root is used in lung and liver discases,

2. Lychnis ischnopetala (F. Williams) Majumdar, comb. nov. Hedona ischnopetala
F. Williams in J. Linn. Soc., Bot. 38: 405, 1909,
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Fig. 111. Lychnis corcnaria (L.) Desr, : a. habit; b. dehisced capsule with calyx.
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Herbs with long slender roots; siems erect, branched above, pubescent with short
recurved hairs. Leaves lanccolate, hard, 1-nerved; lower lcaves broader, attenuate
towards base; upper ones linear-lanceolate. Flowers in lax dichasia, long-pedicellate;
bractcoles 4 at base of pedicel. Calyx densely clothed with short brittle curly hairs; teeth
triangular, rarely acute, ciliate, membranous along margins; nerves united beyond
curves of teeth. Petals narrow, obovale-cuneate, irregularly erose, ciliate only at base
of claw. Capsules sessile, 5-valved; sceds rotundate-reniform, blackish blue, tuberculate
on dorsal face.

Fl. May - July.
Distrib. India: Temperate and alpine regions of E. Himalayas. Sikkim.
China (Tibet).

12, Minuartia L.

Herbs, annual or perenmal, rarely subshrubs, often densely caespitose or mat-
forming. Leaves exstipulate, usually linear or setaceous, sometimes lanceolate, rigid.
Flowers solitary or in cymes, axillary or terminal, sometimes in remote cymose clusters,
usually S-merous, Sepals 5, free, herbaceous or with 2 parallel white stripes on either
side of midnerve, 3 - -nerved, occasionally with obscure lateral nerves, Petals 5, entire
or rarely emarginate, occasionlly very small, white or pink, rarely absent. Stamens (3-)
10, outer whorl with obsolete basal glands. Styles 3. Capsules ovoid or oblong, 3-valved;
seeds buff to dark brown, exstrophiolate.

Temperate and Arctic regions; ca 70 specics, 4 species in India.

Literature. MATTFELD, J. (1922) Geographische genetische Untersuchungen uber die Gattung
Minuartia (L) Hiern. Fedde, Repert. Spec. Nov. Beih, 15 1 - 228, tt. 1 - 5. MATTFELD, J. (1929)
Minuartia. Fllanrenareale 2: 43 - 57.

KEY TO THE SPECIES

1a. FPlants 3 - 7 cm high; leaves dentate 1o crenate; seeds emooth or reticulate

b. Plants 10 - 30 cm high; leaves entire; seeds honey-combed, tuberculate 3
2z.  Pelals oblong, equal to or longer than sepals; seeds smooth or very obscurely reticulate

L. M. biflora

b.  Petals filiform, shorter than sepals; seeds finely reticulate 4. M. sedoldes

3a. Cymes loc pedicels longer than sepals, usually with a pair of bracteoles near middle
3, M. kashmlrica
b. Cymes compact; pedicels shorter than sepals, without bracteoles 2. M. ebracleolaln
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1. Minuartia biflora (L) Schinz & Thell. in Bull. Herb. Boiss. 2, 7: 404. 1907; M.
A. Rau, High Alt. F1. P1. 72. 1975. Stellaria biflora L., Sp. P1. 422, 1753,

Herbs, perennial, slender, caespitose, dwarf; vegetative shoots prostrate or decum-
bent; lowering shoots more or less erect, 3 - B cm long, glabrous. Leaves crowded and
imbricate on vegetative shoots, loosely arranged on flowering shoots, linear, slightly
connale al base, dentale-crenate along margins, acute at apex, 7 - 13 x 0.6 - 1.2 mm,
glabrous, flexuous, 1 - 3-nerved; lateral nerves usuz" obscure. Flowers paired, terminal
or axillary, 1 - 3; pedicels 2 - 4 mm long, verrucose. Scpals 5, ovate-oblong, acute at apex,
4 - 5x 1.5 - 2 mm, narrowly scarious-margined, glabrous, greenish white, 3-nerved, erect
at anthesis. Petals oblong, as long as or slightly longer than sepals, membranous, finely
nerved inside, Stamens 10; filaments 2 - 2.5 mm long, glabrous; anthers oblong, ca 0.5
mm long. Capsules 3-valved, slightly longer than sepals, glabrous, shiny; seeds ovoid,
reddish, smooth or very obscurely reticulate.

Fl. & Fr. July - Sept.

Distrib. India: Alpine Himalayas, above 3300 m. Jammu & Kashmir and Himachal
Pradesh.

Arctic Eurasia and the Alps.

2. Minuartia ebracteolata Majumdar & Giri in Candollea 38: 343. 1983.
Fig. 112.

Herbs, perennial, erect or loosely tufted, with vegetative shoots and 10 - 14 cm long
flowering shoots; internodes very short in sterile shoots and long in flowering shoots.
Leaves linear, slightly connate at base, entire, acute at apex, 10 - 15 x 0.75 - 1 mm,
glandular-pubescent, often flexuous, 1 - 3-nerved; lateral nerves usually subobscure.
Cymes few-flowered, compact; pedicels ebracteolate, 1 - 4 mm long, densely glandular-
pubescent. Sepals 5, ovate-oblong or ovate-lanceolate, acute or apiculate at apex, 4 -
5 x 1.5 - 2 mm, broadly scarious-margined, dorsally glandular-pubescent, strongly
3-nerved, erect at anthesis. Petals 5, oblong, 8-9x3.5 -4 mm, membranous, finely nerved
inside. Stamens 5, attached to base of petals; filaments 6 - 7 mm long, glabrous; anthers
oblong, ca (.5 mm long, dorsifixed. Ovary urceolate, glabrous; styles 3, ca 2 mm long,
glabrous; stigma flattened. Capsules 3-valved, 6 - 7 mm long; valves reflexed at apex on
dehiscence; seeds ca 0.5 mm long, dark red, honey-combed, distinctly tuberculate.

FI. June - July,

Distrib. India: Alpine Himalayas, above 3000 m. Jammu & Kashmir and Himachal
Pradesh.

Pakistan.
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Fig. 112. Minuartia ebracteolata Majumdar & Giri : a. plant with flowers; b. sepal,
dorsal face; e. sepal, ventral face; d. petal with stamen; e. pistil; I dehisced
capsule; g seed.
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3. Minuartia kashmirica (Edgew.) Mattf. in Bot. Jahrb. Syst. 57 (Beibl. 126): 32.
1921; Nair, Fl. Bashahr Himal. 37. 1977, Arénana kashmirica Edgew. in Fl. Brit. India
1: 236. 1874, A. foliosa Edgew. & Hook. [, 1. c. 236.

Herbs, perennial, erect or loosely tufted, glabrous 1o glandular-pubescent, with
shorter vegetative shoots and up to 25 cm high erect flowering shoots; internodes longer
in flowering shoots. Leaves linear, entire, acuminate at apex, 12 - 15 x 0.75 - 1 mm,
glabrous or sparsely glandular-pubescent, flexuous, 1 - 3-nerved. Cymes axillary or
terminal, umbellate or subumbellate; peduncles long, glabrous or glandular-pilose.
Flowers 6 - 8 mm across; pedicels up to 2.2 cm long, with a pair of ovate acute 1.5- 2
mm long bracteoles. Sepals 5, ovate-lanceolate, acuminale at apex, 4 - 5x1.25 - 1.5 mm,
narrowly scarious-margined, glabrous or dorsally glandular-pubescent, strongly 3-
nerved, Petals 5, oblanceolate, entire, 8 - 9 x 3.5 - 4.5 mm, membranous. Stamens 10,
Ovary ovoid, ca 1 mm long; styles 3. Capsules 3-valved, 5 - 6 mm long; seeds reniform
or cuncoid, 0.75 - 1 x 0.75 mm, honey-combed and tuberculate,

Fi. & Fr. May - Scpt.

Distrib. India: Temperate and alpine Himalavas. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Pakistan, Nepal, China (Tibet) and Afghanistan.

4. Minuvartia sedoides (L.) Hiern in J, Bot, 37: 321. 1899; Majumdar & Giri in
Candollea 38: 347. 1983. Cherleria sedoides L., Sp. PL. 425. 1753.

Herbs, perennial, densely caespitose, dwarf, with a long taproot and woody stock
and flowering and sterile shoots forming a yellowish green cushion of ca 5 cm across;
flowering shoots scarcely coming out of cushion. Leaves linear-triangular, shortly
dentate-margined, acuminate at apex, 4 - 6 x0.75 - 1 mm, glabrous, flexuous. Flowers
unisexual, usually solitary, rarely 2 or 3, axillary or terminal, 4 - 5 mm across; pedicels
2 - 4 mm long, verrucose or finely glandular-pubescent. Sepals 5, ovate-oblong, acute
at apex, 3 - 4 x 1.25 - 1.5 mm, glabrous, narrowly scarious-margined, greenish white,
spreading at anthesis. Petals usually absent in female flowers, shorter than sepals in
male flowers, membranous. Stamens 10 in male flowers, shorter than sepals. Ovary
abortive in male flowers. Capsules 3-valved, 4.5 - 6 mm long, glabrous, shiny; seeds
comma-like, 0.5 - 0.75 mm long, reddish, finely reticulate.

Fl. & Fr. July - Sept,
Distrib. India: Alpine Himalayas, above 3300 m. Jammu & Kashmir,

Europe.
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13. Myosoton Moench
Monotypic; description and distribution as for the species below.

Mpyosoton aquaticum (L.) Moench, Methodus 225. 1794, Cerastium aquaticum 1.
Sp. Pl. 439, 1753, Stellaria aquatica (L.) Scop., Fl. Camn. ed. 2, 1: 319. 1772; Edgew, &
Hook. f. in Fl. Brit. India 1: 229, 1874,

Herbs, perennial, erect, suberect or decumbent, 15 - 50 (-100) cm high; upper parts
glandular-pubescent. Leaves narrowly ovate, acute at apex, 2 - 5x 1 - 2 cm, sometimes
longer; lower leaves often petiolate; upper ones sessile. Inflorescences somewhat lax,
5 = 20-flowered or more, clongating in fruit; bracts foliaccous. Sepals oblong to ovate-
oblong, obtuse at apex, 5 - 7 mm long in flower, 7 - 10 mm in fruit, often not scarious-
margined. Petals 2-fid up to base, - 7 mm long, white. Stamens 10. Styles 5. Capsules
ovoid, ca 9 mm long, dehiscing into 5, 2-dentate valves; seeds numerous, reniform to
subglobose, ca 1 mm in diam., brown, tuberculate,

Fl. May - July; Fr. July- Sept.

Distrib. India: Temperate and alpine Himalayas, above 2100 m. Jammu & Kashmir,
Himachal Pradesh, Uttar Pradesh and Meghalaya.

W. Asia and Europe,
14. Petrorhagia (Ser.) Link

Herbs, annual or perennial; stems slender, branched. Leaves narrow. Flowers in
paniculate cymes or capitate, bracteate or ebracteate, Calyx obconical to cylindrical,
S-toothed, 5 - 15-nerved with scarious commissures. Petals 5, with or without a claw;
coronal scales absent. Stamens 10, Styles 2. Capsules dehiscing by 4 teeth; seeds many,
dorsiventrally compressed with a facial hilum, scutate; embryo straight.

Western Asia, Russia, Europe, Africa, Australia and the Pacific Islands; ca 25
species, one species in India.

Literature, BALL, P. W. & V.H. HEYWOOD (19%64) A revision of the genus Petrorhagia. Bull.
Brit. Mus, (Nat. Hist) Bot. 3(4): 121 - 172,

Notes. The genus Petrorhagia with a wide circumscription including Tunica auct.
and Kohlrauschia Kunth, as treated by Ball & Heywood (1964) is followed here.
Petrorhagia is more or less intermediate between Dianthus L. and Gypsophila 1.
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Petrorhagia alpina (Habl.) Ball & Heywood in Bull, Brit. Mus, (Nat. Hist.) Bot. 3
(4): 145. 1964. Gypsophilaalpina Habl, in Neue Nord. Beytr. Phys. Geogr. Erd-Volkerb.
4: 57. 1783, Tunice stricta (Ledeb.) Fischer & C. Meyer, Index Sem. Hort. Bot. Petrop.
4: 50. 1837; Edgew. & Hook. f. in Fl, Brit. India 1: 216. 1874 Fig. 113,

Herbs, annual, erect, branched, up to 40 cm high, glabrous. Basal leaves rosulate,
linear-spathulate to oblong, usually acute and rarely obtuse at apex, 5-30x 1 - 4 mm;
cauline leaves linear, acute at apex, 1-nerved. Bracts not enclosing calyx. Calyx 2.5 -
5 mm long, glabrous, green; teeth acute to obtuse and mucronate, 1-nerved. Petals
linear-oblong, entire, 3 - 6 mm long, not clawed, white. Seeds ovate-oblong, 0.7 - 1.2 x
0.4 - 0.9 mm, blackish brown with thickencd margins, reticulately tuberculate,

FI. May - July; Fr. July - Sept.

Distrib, India: Temperate and alpine regions. Jammu & Kashmir.

Pakistan, Russia and W, Asia.

15. Polycarpaea Lam., nom. cons,

Herbs, annual or perennial, usually erect. Leaves opposite or pseudovertiallate,
lincar to obovate; stipules fimbriate or scarious. Flowers many, in spreading or con-
densed cymes. Sepals 5, scarious, sometimes coloured, Pelals 5, entire, 2-toothed or
erose-margined. Stamens 5, united together and with the petals forming a tube, Ovary
1-locular, ovules few to many; style slender, 3-fid. Capsules 3-valved; sceds ovoid or flat.

Tropical and subtropical regions; ca 50 species, 3 species in India.

KEY TO THE SPECIES

3

Leaves radical ones in rosettes, obovate to spathulate; Nowers in spikes af top of lasciculate or subum-
bellate branches 3. P. splcala
Leaves not in rosctics, lincar to lanceolate; flowers in irregular cymes 2
Plants tomentose (o glabrescent; stipules more than 1.2 mm long: cymes dense or Jax 1. . corymbosa
Plants glabrows; stipules less than 1 mm long; cymes lax L P.dilMasa

S

1. Polycarpaea corymbosa (L.) Lam., Tabl. Encycl. 2: 129, 1797; Edgew. & Hook.
f.in FL. Brit. India 1: 245, 1874, Achyranthes corymbosa L., Sp. Fl. 205. 1753.

Hindi: Dolphuli, Machechi.
Herbs, annual or perennial, decumbent, erect or suberect, densely tomentose to

glabrescent, with a woody rootstock. Leaves pseudoverticillate, linear to linear-subu-
late, lincar-oblong or lincar-lanceolate, rounded to obtuse at base, entire, apiculate wt
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Fig. 113. Petrorhagia alpina (Habl.) Ball & Heywood : a. flowering shoot with root
system; b. calyx; e petal; d. stamen; e. immature capsule; [ dehisced cap-
sule: g seeds.
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apex, 5 - 20 x 1 - 3 mm, aristate with ca 1 mm long bristles, 1-nerved; stipules lanceolate,
lincar or subulate, 1 - 5 mm long, fimbriate or not, scarious. Cymes dichasial, crowded
and arranged in corymbs; pedicels 2 - 5 mm long, puberulent; bracts shorter than
pedicels. Sepals 5, lanceolate, acuminate at apex, 1.5 - 5 mm long, scarious-margined,
glabrous, pinkish to brown. Petals 5, ovate or lincar-oblong, slightly emarginate, obtuse
al apex, 0.5 - 1.2 mm long, membranous, persistent, reddish. Stamens 5; filaments 0.5 -
1 mm long, flat; anthers oblong, ca 0.3 mm long. Ovary ovoid, ca 0.4 mm long, 5 -
13-ovuled; style ca 0.2 mm long. Capsules ovoid or ellipsoid, 1 - 2.5 mm long, 3-valved,
entire, brown, shiny; seeds reniform, light brown, minutely corrugated.

KEY TO THE VARIETIES
la, Stipules linear, less than 1.25 mm long, not fimbriate L.L var. surens
b,  Stipules lanceclate or subulate, more than 1.25 mm long, fimbriate or scarious 2
2a. Stipules imbriate; sepals more than 2.5 mm long: capsules ellipsoid 1.2 var. corymbosa
b. Stipulecs scarious; scpals less than 2 mm long; capsules ovoid 1.3, var. longipetala

1. 1. var. aurea (Wight & Arn.) Wight, lllus, Ind. Bot. 2: 44. 1. 110. 1850; Edgew. &
Hook. f. in FL. Brit. India 1: 245. 1874. Polycarpaea aurea Wight & Arn. in Ann. Nat.
Hist. 3: 91. 1839,

Fl. Oct. - Dec.

Distrib. India: Orissa, Maharashtra and Tamil Nadu.

Endemic.

1. 2. var. corymbosa

Tam.: Nilaisedachi.

Fl. Aug. - Dec.

Distrib. India: Punjab, Uttar Pradesh, Bihar, West Bengal, Orissa, Madhya
Fradesh, Rajasthan, Gujarat, Andhra Pradesh, Karnataka, Tamil Nadu and Kerala,

Pakistan, Tropical Asia, Australia, Africa and America.

1.3. var, longipetala Sriniv. & Narasimh. in J. Econ, Tax. Bot. 10: 347 1,1 & 2 a-c,
1987,

Fl. & Fr. Aug. - March.
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Distrib. India; Andhra Pradesh and Tamil Nadu.

Endemic.

2. Polycarpaea diffusa Wight & Arn. in Ann. Nat. Hist. 3: 91. 14839; Edgew. &
Hook. f. in Fl. Brit. India 1: 245. 1874,

Herbs, slender, glabrous, 15 - 45 cm high. Leaves pseudo-verticillate, narrow, linear
or subulate, obtuse at apex, 6 - 12 mm long; stipules lanceolate, ca 0.75 mm long. Cymes
lax, many-flowered, puberulous. Flowers ca 2 mm long. Sepals ovate-lanceolate, acu-
minate at apex, slightly longer than petals and capsules.

Fi. May.
Distrib. India: Coastal areas of Tamil Nadu.
Endemic,

3. Polycarpaea spicata Wight & Arn. in Ann. Nat. Hist. 3: 91. 1839; Edgew. &
Hook. f. in FL. Brit. India 1: 246, 1874.

Herbs, annual, glabrous, 5 - 12 em high; branches erect, filiform. Leaves petiolate,
obovate-spathulate, 6-12 mm long, fleshy, nerveless; radical leaves in rosettes; stipules
lacerate, scarious, Cymes densely fasciculate or subumbellate, long-pedunculate.
Flowers subspicate, crowded, ca 4 mm across, bracteate. Sepals ovate-elliptic to ovate-
lanceolate, subacuie at apex, 1.2 - 1.6 mm long, scarious with a deep brown midnerve,
Petals oblong, obtuse, small, included. Capsules shorter than sepals; seeds shiny.

FlL & Fr. Oct, - Nov,
Distrib. India: Coastal areas. Gujarat and Tamil Nadu,

Pakistan, W. Asia and Australia.

16. Polycarpon L.

Herbs, annual or perennial, small, diffuse, prostrate or suberect, dichotomously
much branched. Leaves opposite but appearing whorled due to presence of axdllary
fascicles of leaves, obovate to orbicular; stipules conspicuous, scarious. Inflorescence a
terminal dichasial branched compound condensed cyme. Flowers many, sessile or
pedicellate, bisexual, hypogynous; bracts conspicuous, similar to stipules, scarious.
Scpals 5, keeled and hooded, green, scarious-margined. Petals 5, narrow, entire or
emarginate, shorter than sepals, hyaline, white. Stamens 1 - 5; filaments more or less
united at base. Ovary 1-locular, many-ovuled; style short, 3-fid up to middle; stigmas 3.
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Capsules 3-valved; valves twisting spirally into tubes; seeds ovoid, several.
Cosmopolitan; ca 16 species, 2 species in India.
KEY TO THE SPECIES

1s. Perennials; Nowers subsessile 1. P, prostraium
b.  Annuals; flowers pedicellate; pedicels longer than flowers in older Mlowers 1 P. tetraphyllom

1. Polycarpon prostratum (Forsskal) Aschers. & Schweinf. in Oesterr. Bot. Z. 39:

128. 1889, Alsine prostrata Forsskal, Fl. Aegypt.-Arab. 207. 1775. Hepalosia loeflingiae

Wight & Arn., Prodr. 358, 1834. Polycarpon loeflingiae (Wight & Arn.) Benth. in

Bentk. & Hook. f,, Gen. PI. 1: 153, 1862; Edgew. & Hook. f. in F1, Brit, India 1; 245, 1874,
Fig. 114,

Herbs, perennial, prostrate or suberect, glabrous or more or less pubescent; bran-
ches 15- 25 cm long. Leaves subscssile, lincar-oblong, obovate, oblanceolate or spathu-
late, narrowed at base, acute or obtuse at apex, 6 - 18 x 2 - 5 mm; stipules lanceolate, 2-
3 mm long. Flowers in terminal dichasial paniculale cymes, ca 3 mm across. Sepals
lin=ar-oblong or ovate, subequal, 2 - 3 mm long, obtusely keeled, broadly scarious-
margined. Petals linear-lanceolate, truncate, entire or notched, dentate at apex, 1.3 -
1.4 mm long, rarely absent. Stamens 3. Capsules ovoid, 1.8 - 2 mm long; sceds
subcylindrical, 0.3 - 0.6 mm, pale brown, minutely tuberculate.

Fi. March - June; Fr. July - Sept.

Distrib. India: Plains and hills, up to 1000 m. Rajasthan, Uttar Pradesh, Bihar, West
Bengal, Assam, Orissa, Andhra Pradesh, Karnataka, Tamil Nadu and Kerala.

Bangladesh, Tropical Asia and Africa.

2. Polycarpon tetraphyllum (L.) L., Syst. Nat. ed. 10, 1: 881, 1759; Dunn in Gamble,
Fl. Pres. Madras 64. 1915 (repr. ed. 46. 1957). Mollugo tetraphyila L., Sp. P1. 89. 1753

Herbs, annual, slender, much branched, suberect or ascending, 3 - 15 cm high,
glabrous with rough angles. Leaves usually in whorls of 4, shortly petiolate, obovate to
spathulate, cuneate at base, obtuse at apex, 8 - 13 x 4 - 6 mm, glabrous, green; stipules
ovate to triangular, 2.5 - 3 mm long, scarious. Cymes dichotomous, compact. Flowers
2 - 3 mm across. Sepals 1.5 - 2.5 x 1 mm, green, broadly scarious-margined. Petals
narrowly oblong, emarginate, deciduous, white. Stamens 3 - 5. Capsules ovoid, ca 1.5
mm long; seeds minute, brownish, finely papillose.

Fl. June - July,
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Fig. 114. Polycarpon prostratum (Forsskal) Aschers, & Schweinf. : a. habit; b. sepals;
. petals; d. stamens; e. pistil.
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Distrib. India: At high altitudes. Tamil Nadu (Nilgiris, Pulnis and Anamalais).
Western Asia and Europe.
17. Psendostellaria Pax
(Krascheninikovia Turcz. ex Fenzl 1840, non Gueldenst. 1772)

Herbs, perennial, weak, erect; rhizomes slender with napiform or fusiform bulbs or
tubers. Leaves elliptic, obovate or linear-lanceolate, Flowers solitary, axillary or few in
terminal cymes; cleistogamous flowers somelimes present in lower leaf axils. Sepals §,
scarious-margined, Petals 5, entire or rarely 2-fid, longer than sepals. Stamens 10, those
opposite scpals thickened at base; anthers purple. Ovary ovoid; styles 2 - 3, filiform,
minutely capitate. Capsules many-seeded; seeds white, turning dark purple when
mature, with appendaged tubercles.

East Asia; ca 15 specics; one specics in India,
Literafure. OHWI, 1. (1937) A revision of the genus Pseudostellaria, 1. Jap. Bot. 9: 95 - 105,

Pseudostellaria heterantha (Maxim.) Pax in Engler & Harms, Pflanzenfam. ed. 2,
16¢: 318, 1934, Krascheninikovia heterantha Maxim. in Bull, Acad. Imp. Sci. SL. Petersb.
18; 376. 1873. Stellaria bulbosa auct. non Wulfen (1791); Edgew. & Hook. f. in F1, Brit.
India 1: 231. 1874, p. p.

var. himalaica Ohwiin J. Jap. Bot. 9: 102, 1937, Fig. 115.

Herbs, perennial, slender; rhizomes with napiform 3 - 5 mm long tubers at nodes;
stems erect or ascending, up to 15 cm high with a line of fine pubesence. Leaves opposite
to opposite-decussate, elliptic or obovate, rounded or attenuate at base, acute or
acumiate at apex, 0.7 - 2.5x 0.4 - 1.5 cm, glabrous or hairy at base and margins; petioles
up to 1 cm long. Pedicels up to 3.5 cm long. Sepals 5, ovate-elliptic, ca 5 mm long,
membranous along margins, glabrous, rarely slightly hairy towards base. Petals §,
obovate or elliptic, shortly clawed at base, acute, rounded or slightly emarginate at apex,
7-8x3-5mm, white. Stamens 10, as long as petals; anthers black-purple. Ovary ovoid;
styles 2 - 3. Fruits and seeds unknown, Cleistogamous flowers not seen.

Fi. April - June,

Distrib, India: Temperate and alpine Himalayas, 2400 - 3800 m, in coniferous
forests. Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, West Bengal and Sikkim.

Nepal, Bhutan, China (Tibet) and Afghanistan.
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Fig. 115. Pseudostellaria heterantha (Maxim.) Pax var. himalaica Ohwi : a. habit;
b. sepal; c. petal; d. stamens with pistil; e, pistil.
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18. Sagina L,

Herbs, annual or perennial; flowering shoots slender, ascending or prostrate.
Leaves opposite, exstipulate, linear, slightly connate at base. Flowers solitary or in
few-flowered cymes, 4 - 5-merous. Sepals 4 - 5, free, scarious-margined. Petals, if
present, cotire, white. Stamens as many or twice as many as sepals. Ovary 1-locular,
many-ovuled; styles 4 - 5, alternating with sepals. Fruit a capsule, splitting almost up to
base into 4 - 5 valves; seeds many, minute.

Chiefly in the northern temperate zone in Asia, Europe, Africa and America; 20 -
30 specics, 4 species in India.

KEY TO THE SPECIES
Ia. Flowers 4-merous F
b. Flowers S-merous 3
2a. Pedicels hooked; seeds smooth to granulate 5. 8 saginoldes
b. Pedicels erect; seeds rough-papillose L S japonica
3a. Petals conspicuocus, longer and broader than sepals 4. 8 puril
b. Petals minute or absent 4
4a. Upper leaves ciliate towards base; pedicels erect after anthesis 1. 8 apelala
b. Upper leaves not ciliate towards base; pedicels curved downwards after anthesis 3. 5. procumbens

1. Sagina apetala Ard., Animadv. Bot. Sp. Alt. 2: 22, . 8, £. 1. 1763; Mizushima in
1. Jap. Bot. 35: 107. 1960.

Herbs, annual, slender, loosely tufted; stems leafy, erect or decumbent, 4 - 11 em
high, not rooting near base, many-flowered. Leaves linear, awned and long-mucronate
al apex, 3 - 4 mm long, glabrous or ciliate; upper ones always ciliate towards base.
Flowers solitary; pedicels filiform and erect in fruit, 2 - 14 (-20) mm long, glabrous or
glandular, Sepals 4, ovate-oblong, hooded at apex, dorsally glandular-pilose, horizon-
tally spreading in mature fruit. Petals minute, white, or absent. Stamens 4. Capsules
2.5 - 3mm long, with obtuse valves; seeds deltoid or cuneoid, ca 0.2 mm in diam., brown,
smooth (o honey-combed, dorsally grooved.

Fl. & Fr. March - Sept.
Distrib. India: Jammu & Kashmir, Haryana and Uttar Pradesh,

Russia (Caucasus), Asia Minor, N. Africa, Europe. Introduced in India, Japan and
America.
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2. Sagina japonica (Sw.) OhwiinJ. Jap. Bot. 13: 4381937, Spergula japonica Sw.
in Ges. Naturf, Freunde Berlin Neue Schriften 3; 164, 1801, §. procumbens auct. non
L. (1753); Edgew. & Hook. I, in Fl. Brit. India 1: 243. 1874, p. p.

Herbs, annual or rarely perennial, 5 - 15 cm high with flowering stems and basal
rosette of leaves. Leaves linear, acuminate to a fine awn-like tip at apex, 3 - 15x 0.5 -
.75 mm, glabrous or the uppermost sometimes glandular-ciliate near base. Pedicels
5 - 15 (-20) mm long, glabrous to glandular-pilose. Sepals usually 5, elliptic or ovate,
2-2.5 mm long, rounded, not keeled on back, scarious-margined. Petalsusually 5, ovate,
elliptic or oblong, rounded at apex, shorter or slightly longer than sepals. Stamens 5 -
8. Capsules globose, ovate or conical, 5-valved, longer than calyx; sceds reniform,
swollen, rounded on back, 0.4 - 0.5 mm in diam., dark brown, rough with minute papillac.

Fl. & Fr. Feb. - Oct.

Distrib. India: 1700 - 4200 m, on moist roadsides. West Bengal, Sikkim, Arunachal
Pradesh, Assam and Manipur,

Nepal, Bhutan, China (Tibet), Japan, Korea and Taiwan.

3. Sagina procumbens L., Sp. PL. 128. 1753; Mizushima in J. Jap. Bot. 35: 193. 1960.

Herbs, perennial, mat-forming; lateral stems and branches procumbent, rooting at
base, glabrous; main stem never flowering. Leaves linear, mucronate at apex, 5- 10 mm
long, glabrous. Flowers solitary; pedicels recurved near top after anthesis. Sepals 4,
broadly ovate, obtuse at apex, ca 2 mm long, faintly scarious-margined. Petals minute,
white or absent. Stamens 4. Capsules 4-valved, longer than the persistent, spreading
sepals; seeds deltoid, ca 0.4 mm in diam., smooth, blackish brown, dorsally grooved.

FlL & Fr. May- Aug.

Distrib. India: Jammu & Kashmir, Sikkim, West Bengal (Darjeeling) and Megha-
laya (introduced).

Russia (Siberia), N. Africa, Europe, N. America and S. Greenland, Introduced
widely in the Southern hemisphere and N. Japan.

Notes. It appears to be a recent introduction into India. Reported for the first time
from Darjeeling in West Bengal by Mizushima (1. c.).

4. Sagina purii R. D. Gaur in J. Bombay Nat. Hist. Soc. 89: 236, ff. 1 A - J. 1992

Herbs, annual, branched, erect, 5 - 8 cm high; branches spreading. Leaves linear to
lanceolate, decurved at base forming a sheath, glandular-hairy along margins, attenuate
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at apex, 4 - 6 mm long, glabrous. Flowers solitary, axillary or terminal; pedicels slender,
clongating in fruit. Scpals 4, acutc, ca 1.5 mm long, grecnish white. Petals 4, obtuse, ca
1.7 mm long, broader than sepals, white. Stamens 4, rarely 2 or 3, ca 1.8 mm long,
Capsules many-seeded; seeds pyramidal, minute, warty.

Fl. & Fr. April.
Distrib. India: In open cultivated fields. Uttar Pradesh (W. Himalayas).
Endemic.

5. Sagina saginoides (L.) Karsten, Deut. F. 539, 1883, Spergula saginoides L., Sp.
Pl. 441. 1753. Sagina procumbens auct. non L. 1753; Edgew. & Hook.f. in F1. Brit. [ndia
1: 243, 1874, p. p.

Herbs, perennial, tufted, glabrous; leafy shoots numerous, decumbent, 2 - 7 cm high.
Leaves linear, mucronate or awned at apex, 4 - 10 mm long, glabrous. Flowers usually
solitary; pedicels 8 - 24 mm long, erect or ascending, glabrous. Sepals 3, ovate, rounded
to obtuse at apex, 1.5 - 2mm long, glabrous, narrowly scarious-margined. Petals rounded
to ovate, somewhat shorter than to equalling sepals, white. Stamens 10 or less. Capsules
ovoid, 3 - 4 mm long, exserted beyond tips of persistent sepals; seeds broadly deltoid,
0.3 - 0.4 mm in diam., brown, smooth or indistinctly granulate, dorsally grooved.

Fl. & Fr. May - OcL.

Distrib. India: Temperate and alpine Himalayas, up to 3600 m and the Western
Ghats (Nilgiris), 1800 - 2400 m. Jammu & Kashmir, Himachal Pradesh, Punjab, Uttar
Pradesh, Sikkim and Tamil Nadu.

Nepal, Bhutan, China (Tibet), Japan, Russia, S.W. Asia, NNW. Africa, Europe,
Greenland, N. America and Mexico.

19. Scleranthus L.

Herbs, annual, biennial or perennial, procumbent to erect; stems diffusely bran-
ched, hairy on two opposite sides. Leaves opposite, linear, connate at base. Flowers in
axillary or terminal, lax or dense, cymose clusters; bracts not much different from leaves.
Sepals 5, inserted on rim of urceolate perigynous zone, equal or slightly unequal. Petals
absent. Stamens up to 10. Styles 2, free, long, filiform. Fruit an indehiscent, 1 (-2)-
sceded nutlet, surrounded by a much thickened hard wall of perigynous zone and
persistent sepals, flower falling off as a whole at maturity; seeds lenticular, smooth,

Asia, Africa, Europe and Australia; ca 10 species, one introduced and naturalised
species in India.
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Literature. ROSSLER, W. (1955) Die Scleranthus Arien Osterreichs und seiner Nachbarlander,
Oesterr. Bot. Z. 102: 30 - 72 SELL, P. D, (1963) Notes on the European species of Scleranthus. Fedde,
Repert. Spec. Nov. 68: 167 - 169.

Scleranthus annuus L., Sp. PL 406. 1753; Subba Rao & Kumari in Bull. Bot. Surv.
India 13: 347. 1971,

Herbs, annual or biennial, 2.5 - 25 em high; taproot slender; stems much branched,
ascending or decumbent, glabrous or shortly hairy. Leaves opposite, exstipulate, chan-
nelled, linear, obtuse, ciliate and connate at base by their narrow scarious margins, 5 -
15 (-20) mm long. Flowers subsessile, solitary at forks of stem and in axillary and terminal
clusters, ca 4 mm across, green; bracts longer than flower-clusters, Sepals §, triangular,
lanceolate, acute or subacute at apex, glabrous, narrowly scarious-margined, suberect
or slightly incurved in fruit. Petals absent. Stamens 10 or less, situated on calyx, much
shorter than sepals. Owary 1-locular; styles 2, long, Gliform; stigma capitate. Fruits
indehiscent, hard, 1.5 - 4.5 mm long, enclosed by a glabrous 10-furrowed perigynous
hard tube.

Fl. & Fr. Nov.

Distrib. India: Tamil Nadu (Nilgiris). Introduced.

Asia, N. Africa and Europe, introduced in N. America.
20. Silene L.

Herbs, annual, bicnnial or perennial, often suffrutescent, erect, decumbent or
climbing. Leaves opposite, exstipulate, entire. Flowers in cymes, short or long-pedun-
culate, sometimes looking like large racemes with short aallary cymules, sometimes
reduced to a single flower. Calyx variable, often inflated and with 5 teeth united below
into a calyx tube, not scarious, 10 - 60- nerved. Petals 5, limb and claw usually distinct,
junction often marked by 2 lateral auricles; limb 2-fid or 4-partite, emarginate or entire;
coronal scales usually present, variable in form. Anthophore vsually conspicuous.
Stamens 10, 5 usvally adnate to petals. Ovary 1-locular above, 3- or 5-locular at base;
styles 3 - 5. Fruit a capsule, opening by twice as many teeth as styles, usually on a
carpophore; seeds variable.

Temperate Europe, Asia, Africa and North America; ca 450 specics, 28 species in
India.

Literature, CHOWDHURI, P, K. (1957} Studies in the genus Silene. Notes . Bot. Gard. Edinb.
22221 - 278, BOOQUET, G. (1969) Revisio Physolychnidium (Silene sect. Physolychnis). Phan. Monogr.
1:1-342 1. 43
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KEY TO THE SPECIES
Inflorescences racemosely paniculate with long, sometimes short Isteral cymules (rarcly reduced o op-
posite pairs or one Mower) P!
Inflorescences dischasial or monochasial cymes, not paniculate n
Petals eligulate, entire 9. S falconeriana
Petals ligulate, entire or divided 3
Main inflorescence axis short (lateral cymules 3 - 7, rarely 1-flowered); pedicels with 2 bracteoles 4
Main inflorescence axis long; pedicels without bracteoles 5
Calyx 1.8 - 2.5 cm long: auricle of the petal claw toothed 18. 5. moorcroflinna
Calyx 0.8 - 1 em long, auricle of the petal claw not toothed 24, S stewartli
Panicles spreading, not racemiform; cymules long, 3 - 7 (reduced to 2 or rarely 1-flowered) [
Panicles not spreading, racemiform; cymules short, 1 - 3-flowered, the lower 3 - § or T-Nowered 7
Flowers small; petal claw ciliate; filaments pilose at base 15, 8 kunawurensis
Flowers large; petal claw smooth; filaments glabrous 26. 8. viridifora
Calyx cylindrical, not inflated, subcoriaceous, adpressed in fruit 17. 8. viscosa
Calyx campanulate, inflated, membranous, not adpressed in fruit B
Styles 3 l. 5 amoena
Styles (4-) 5 9
Calyx teeth more than 1/2 the total calyx length 3 5. cancellata
Calyx teeth less than 1/2 the total calyx length 10
. Calyx much inflatcd, more than 1.2 cm across 11
. Calyx not much inflated, less than 1.2 cm across 14
. Anthophore less than 2 mm long 12
. Anthophore mone than 2 mm long 13
. Seeds covered with setae or papillae, not wingsd 11. 5. selisperma
Seeds not covered with setae or papillag, broadly winged 20. 5. nigrescens
. Anthophore more than 6 mm long; petals 4-partite, more than 8 mm longer than calyx; seeds winged
16. 5 laxantha
. Anthophore less than § mm long; petals 2-fid, less than 7 mm longer than cahy; seeds not winged
21. 5. rechingeri
Sceds dorsally winged 15
. Sceds domsdlly echinate or tuberculate; sometimes nearly smooth, notwinged 16

Calyx campanulate; seeds 1.5 -2 x 2 - 2.5 mm, laterally compressed, broadly winged B 5 flconerd

. Calyx not campanulate; seeds 1.1 - 1.5 x 1.2 - 1.8 mm, not laterally compressed, narrowly winged

1L 5. goncsperma
. Anthophore less than 1.5 mm long; seeds less than 0.9 x | mm 17
. Anthophore more than 2 mm long; seeds more than 1x 1.2 mm 19
. Plants eglandular-hairy 19, 8 nepalensis
. Plants glandular-hairy 18
. Plants less than 15 cm high 17. 5 madens
. Plants more than 30 cm high 23 5. songarica
. Petals 4-partite, more thin & mm longer than calyx 7. 8. edgeworthil
. Petals 2-fid, less than & mm longer than cakyx 0
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20a. Anthophore 2 - 3 mm long; petaks 3 - 4 mm longer than calyc 12 S indicn
b. Anthophore more than 3 mm long: petals 6 - & mm longer than calyx 4. S caoshmeriang
2in. Cymes dichagial, sometimes becoming monochasial above 3
b. Cymes monochasial with simple axis or 1 - 3-forked below (sometimes appeaning s unilateral
FRCEMES ) 5
22a. Calyx inflated at anthesis) nerves anastomosing 13
b. Calyx not inflated at anthesis; nerves nol anastomosing 4
23a. Calbyx 15 - H-nerved 8. 5. valgaris
b, Cahyx 10-nerved 14. 5 kumsonensis
24a. Calyx conical, 20- or more-nerved 6, S, conoldea
b. Calyx not conical, 10-nerved 5
25a. Leaves ciliolate 13. S khasiana
b. Leaves not ciliolate 15. S vagans
26a. Plants perennial, with a woody stock )
b. Planis annual, without & woody stock 10, 5. gallica
27a. Petals white with an included claw; capsules subsessile 1 S caespliclla
b. Petals rose with an éxserted claw; capsules on a carpophore 5. 5. colornia

L. Silene amoena L., Sp. PL 417, 1753, 8. renuis Willd., Enum. P1. 474, 1809; Edgew.,
& Hook. [. in FL. Brit. India 1: 219. 1874,

Herbs, perennial, glabrous, sometimes viscid-pubescent above; sicms many, erect
or ascending, 15 - 46 cm high, Radical leaves linear-lanceolate, acute or acuminate and
ciliate at base, 3 - 8 x 0.1 - 0.4 cm, glabrous; cauline leaves few. Inflorescence a
raceme-like panicle composed of short cymules. Flowers often in whorls, 1.2- 1.4 cm
long, sometimes nodding; pedicels 3 - 6 mm long; bracts subulate, shorl, ciliate, broadly
white-margined. Calyx campanulate, rounded at base, 9 - 13 mm long, membranous,
10-nerved; teeth rotundate, obtuse, spreading, white-margined. Petals pale yellow or
brown, deeply 2-partite; lobes oblong, obtuse, auriculate with a ciliate claw; scales 2,
oblong, short, sometimes absent. Styles 3. Capsules oblong; seeds with 5 dorsal and 5
lateral rows of tubercles.

Fl. & Fr. July - Sept.

Distrib. India: Alpine Himalayas, above 3900 m. Jammu & Kashmir and Himachal
Pradesh.

Pakistan, China (Tibet), N. Asia and Russia (Siberia),

2. Silene caespitella F. Williams in J. Linn. Soc., Bot. 38: 403. 1909, §. maheshwarii
Bocq. in Candollea 22: 4. 1967,

Hnﬂ?u;. perennial; scapes many, crect, § - 40 (-60) cm high, glabrous below, hirsute
above, with 3 - 4 leafl pairs. Lower leaves linear-spathulate, acute at apex, 2 - 6(-10) x
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(.2- 0.5 cm, glabrous or finely pubescent, subfleshy, grevish green, slightly recurved along
margins, 1-nerved; upper leaves sessile, linear. Cymes (1-) 3- 11(-15)-flowered, Flowers
nodding, later erect. Calyx slightly inflated, narrowly campanulate, 2.5-3x 5 6 mm,
open at mouth, sparsely hirsute but more hirsute on nerves; teeth triangular, 2 - 2.5
2.5 - 3 mm, more or less recurved, acute, with ciliate margins, Petals reddish, 2-fd,
slightly exceeding or equalling calyx; claw cuneiform, suriculate with 2 lateral teeth
towards base and 2 scales at throat. Anthophore less than 1 mm long. Stamens included.
Ovary 1 - 1.5 x 2.5 (-3) mm during pollination; styles 5. Capsules ca 9 x 6 - 7 mm,
10-toothed: seeds minute, grey or dark brown, laterally striate, tuberculate,

Fl. & Fr. July - Sept.

Distrib. India: Alpine Himalayas, 3500 - 4800 m. Jammu & Kashmir, Uttar Pradesh
and Sikkim,

Nepal, Bhutan and China (Tibet).

3. Silene cancellata (Edgew. & Hook. £.) Majumdar in J. Indian Bol. Soc. 42: 660.
1963 (1964). Lychnis cancellata Edgew. & Hook. . in FL. Brit. India 1: 226. 1874,

Herbs, slender, erect, densely pubescent; stems simple, densely covered with long
spreading hairs, glandular-pubescent above. Leaves ovate-lanceolate or orbicular,
acute or acuminate at apex, 2.5 - 5§ cm long; radical ones petiolate; cauline ones sessile.
Flowers in distant pairs, inclined, short-pedicellate. Calyx subcampanulate, 8.5 - 12.5
mm long, densely tomentose or woolly, viscid-glandular, green, 10-nerved, S-toothed;
teeth oblong, subacute or acute, 1/2 or 3/4 of total length of calyx, erect or spreading,
ciliate with a recurved tip. Petals 4-fid with ca 6.5 mm long limbs; claw woolly, auriculate
with 2-fid scales. Stamens woolly, Styles 4- 5. Carpophore woolly, Seeds granulate,

Fl. July - Sept.
Distrib. India: Alpine Himalayas. Jammu & Kashmir and Himachal Pradesh.

Endemic.

4. Silene cashmeriana (Royle ex Benth.) Majumdar in J. Indian Bot. Soc. 42: 649,
1963 (1964). Lychnis cashmeriana Royle ex Benth. in Royle, lllus. Bot. Himal, 80. 1834;
Edgew. & Hook. f. in F1, Brit. India 1: 224, 1874,

Herbs, perennial; scapes robust, simple, erect, 30 - 60 cm high, closely hirsute above
with short whitish hairs, greyish green, 4 - 7-noded. Leaves linear to lanceolate or very
narrowly elliptic, acuminate at apex, 4.5 - 8x 0.6 - 1.5 cm, glabrous or hirsute; upper ones
much hirsute, ciliate-scarious along margins. Cymes (1-) 3 - 10-flowered. Bracts 1.8-3
cm long. Calyx clavate-campanulate, vesiculiform, ca 17 x 9 mm, hirsute, membranous



564 FLORA OF INDIA . [VOL 2 .

yellowish green; nerves brown or blackish, anastomosing; teeth triangular, acute, ciliate-
scarious along margins. Anthophore 4 - 5 mm long. Petals 6 - 8 mm longer than calyx,
dirty white or brown; limb 2-fid with entire or slightly incised lobes: claw included.
Stamens not exceeding corolla throat. Ovary ovoid, ca 5 x 2.5 mm; styles 5. Capsules
5-toothed; seeds reniform, thick, dark brown, dorsally tuberculate or papillate.

FlL. & Fr. July - Oct.
Distrib. India: Temperate and alpine Himalayas. Jammu & Kashmir,
China (Tibet).

&. Silene colorata Poiret, Voy. Barbarie 2: 163. 1789, Silene intrusa Wight & Arn_,
Prodr. 42. 1834, Melandrium intrusurs (Wight & Arn,) Rohrb. in Linnaca 36: 242. 1869-
1870; Edgew. & Hook. [, FL. Brit. India 1: 226. 1874.

Herbs, perennial with a woody stock; stems dichotomously branched, glabrous
below, scabrid-viscid above. Leaves broadly lanceolate, obtuse at apex. Flowers in lax
cincinnus; middle flowers sometimes abortive; pedicels short; bracts lanceolate, small,
densely ciliate. Calyx clavate-truncate, umbilicate, glandular-pubescent with 10 con-
nected blackish nerves; fruiting calyx slightly enlarged and constricted below capsule;
teeth lanceolate, acute, densely ciliate. Petals exserted, 2-partite, rose-coloured; lobes
broadly ovate-oblong with 2 oblong appendages and a glabrous claw. Capsules ovoid,
subequal to carpophore.

Fi. July- Aug.
Distrib. India: Tamil Nadu (Nilgris).
Mediterranean region and N.W, Africa,

6. Silene conoidea L., Sp. Pl 418. 1753; Edgew. & Hook. [. in Fl. Brit. India 1: 218,
1874.

Herbs, annual, stoul, erect, 10 - 45 cm high, glandular-pubescent; stems dichoto-
mously branched, erect or ascending. Leaves 3- 12x0.4 - 1.1 cm; radical ones spathulate
or narrowly lanceolate; cauline anes sessile, oblong or lanceolate, acute at apex. Inflo-
rescence a terminal panicle of dichotomous cymes. Flowers few, erect, 2-2.7x06- 1
cm. Calyx tubular, narrow above, inflated in fruit, 2 - 2.3 cm long, finely grooved; teeth
linear-lanceolate, 1/3 the length of tube. Anthophore 1- 2 mm long. Petals pink, with
obovale entire or erose short limb; claw auriculate with 2 scales at base. Stamens 10.
Ovary oblong-ovoid. Capsules ovoid, 1.5 - 1.9 cm long, pointed, crustaceous, shiny,
enclosed in inflated calyx, 6-toothed; seeds cochleate with 5 dorsal and 5 lateral rows of
tubercles.
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Fl. & Fr. March - Aug,

Distrib. India: Temperate and alpine regions. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh and Rajasthan.

Pakistan, Nepal, Afghanistan, N, Africa, Turkey and S. Europe.

7. Silene edgeworthii Bocq. in Candollea 22: 13. 1967. Agrostermma fimbriatum
Wallich ex G. Don, Gen. Hist. 1: 417, 1831, non Silene fimbriata Sims 1806. Lychnis
indica (Roxb. ex Otth) Benth. var. fimbriata (Wallich ex G. Don) Edgew. & Hook. f. in
F1. Brit. India 1: 225. 1874.

Herbs, perennial; scapes ascending or spreading, 30 - 80 em high, branched,
glandular-hirsute above, 5 - 10-noded. Leaves ovate-lanceolate or elliptic, acute at apex,
3-10x0.7 - 2 em, glabrous or glabrescent, scabro-hirsule along margins and nerves,
green. Cymes 5 - 20 (-27)-flowered. Flowers drooping, later erect; bracts large. Calyx
campanulate, vesiculiform, inflated, ca 1.2 x 1.4 cm at maturity, open at mouth, hirsute
on nerves; leeth 5, broadly triangular, scarious and ciliate along margins. Anthophore
ca 4 mm long, hairy. Petals 8 - 10 mm longer than calyx; limb 4-partite, ca 7 x 7 mm;
lobes laciniate with 2 appendages; claw ca 3 mm exserted, moderately auriculate.
Stamens slightly exceeding corollathroat. Ovary ovoid, ca 6x 2 mm; siyles 4 -5, Capsules
globose, 10-toothed; sceds reniform, greyish brown, tuberculate.

Fl & Fr. Aug. - Oct.

Distrib. India: Alpine Himalayas. Jammu & Kashmir, Himachal Pradesh and Uttar
Pradesh.

China (Tibet).

8. Silene falconeri (Rohrb,) Bocq. in Candollea 22: 9. 1967. Melandrium falconer
Rohrb. in Linnaca 36: 220. 1869-1870. Lychnis apetala auct. non L. 1753; Edgew. &
Hook. £. in F1. Brit, India 1: 222, 1874, p. p.

Herbs, perennial, tufted; scapes simple, many, erect, 5 - 15 cm high, glandular-
hirsute. Radical leaves narrowly oblanceolate, cuneiform, 2.5 - 3.8 x 0.3 - 0.7 cm,
glandular-hirsute; cauline ones 1 - 2 (-3) pairs, very narrowly elliptic, small. Cymes 1 -
3-flowered. Flowers inclined, finally erect. Calyx broad campanulate, hemispherical,
1-1.2x0.9- 1.2 cm, hirsute, membranous; teeth triangular, subacute, scarious and ciliate
along margins. Anthophore 1- 1.5 mm long. Petals 3 - 5 mm longer than calyx; limb 2-fid
with lobes rounded or deeply cut into 2 teeth; scales 2, oblong, arched, 0.5 - 0.8 mm; claw
cuneiform, narrowly auriculate. Stamens equalling corolla throat; anthers yellow.
Ovary 4- 5x 2 mm; styles 5. Capsules 9 - 10x 11 - 12 mm, 10-toothed; seeds flat, broadly
winged, light brown,
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Fr. July - Sept.
Distrib. India: Alpinc Himalayas. Jammu & Kashmir,
China (Tibet).

9. Silene falconeriana Royle ex Benth, in Royle, Mlus. Bot. Himal. 79, t. 20, f. A
1-3.1834; Edgew. & Hook. f. in Fl. Brit. India 1: 220. 1874,

Herbs, perennial; stems stout, erect, 30 - 80 cm high, arising from a woody stock,
branched, pubescent, velvety and sticky below. Leaves linear-lanceolate, 3- 7Tx0.3-0.5
cm, glabrous or velvety. Racemes long, lax, composed of opposite or whorled axillary
cymules. Flowers erect or inclined, white; pedicels up to 1.2 cm long; bracts minute.
Calyx narrow, tubular, truncaic at base, 1 - 1.2 cm long, membranous, green, 10-nerved,
much inflated in fruit; teeth short, obtuse. Petals 5, linear, 7 - 8 mm longer than calyy,
without auricles or appendages; limb narrow, obtuse. Stamens 10. Styles 3. Carpophore
3 -4 mm long. Capsules ovoid, 7 - 8 mm long, 6-toothed; sceds many, flat or convex,
minute, dorsally grooved.

Fl. & Fr. Sept. - Oct.

Distrib. India: Temperate Himalayas, above 1200 m. Himachal Pradesh and Uttar
Pradesh.

Nepal.

10. Silene gallica L., Sp. PL 417, 1753; Edgew. & Hook. f. in F1. Brit. India 1: 218,
1874,

Herbs, annual; stems erect, 10 - 45 cm high, often branched, sparsely pubescent,
often glandular above. Leaves L8 - 3.7 cm long; radical leaves petiolate, linear-oblong
or spathulate, obiuse or mucronate at apex; cauline ones sessile, lanceolate Lo oblanceo-
late. Inflorescence a long, secund, unilateral raceme, Flowers 8 - 13 mm across; lower
ones shortly pedicellate; upper ones sessile, on one side of peduncle. Calyx ovoid,
rounded at base, contracted above, 8§ - 12 mm long, 10-nerved with long and short
glandular hairs; teeth subulate-lanceolate, 1/6 the length of calyx. Petals emarginate,
small, slightly exserted above calyx tube with 2 scales at throat. Filaments villous below.
Styles 3. Capsules subsessile, ovoid; seeds minute, flat with auriform depression on face,
striate-tuberculate, not grooved.

Fi. July - Oct,

Distrib. India: Himalayas and Western Ghats (Nilgiris and Palnis). Himachal
Pradesh, Uttar Pradesh and Tamil Nadu.
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W. Asia and Europe,

11. Siline gonosperma (Rupr.) Bocq. in Candollea 22: 7. 1967, Physolychnis
gonosperma Rupr. in Mem. Acad. Imp. Sci. St. Petersb. 14: 4. 1969, Lychnis pumila
Royle ex Benth. in Royle, Hlus, Bot. Himal. 80, 1834, non Silene pumila St. Lager 1880,

Herbs, perennial, tufied; scapes simple, erect, 5 - 35 cm high, greenish or blackish,
glandular-hirsute or pubescent especially above, with 2 - 4 leaf pairs. Basal lcaves in
roseties, oblanceolate, acute at apex, 3 - 8 x0.3 - 0.6 cm, slightly recurved along margins,
glabrous or glabrescent to sparscly hirsute along margins and nerves, hirsute on both
surfaces. Cymes 1 - 3 (-5)-flowered. Flowers nodding, crect after anthesis. Calyx
ovoid-fusiform, cylindrical or campanulate, slightly inflated, 10 - 11 x 8 - 9 mm, ca 14 x
11 mm al maturity, constricted or not at mouth, not umbilicate, densely hirsute; tecth
narrowly triangular or obcordate, coarctate or erect-coarctate, subacute or obtuse, ca
3x 25 mm. Anthophore ca 1 mm long, villous. Petals not or scarcely 1 - 2 mm longer
than calyx; limb 2-lobed or crenate-emarginate, up to 3 mm long, whitish or reddish
purple, conspicously exserted with 2 small obtuse teeth at base; appendages 2, arched,
ca 0.5 mm long, purple; claw included, glabrous, auriculate, Stamens included; anthers
pale yellow. Ovary ovoid, ca 5 x 2 mm; styles 5. Capsules broadly ovold, ca 1.3 x 1 em;
teeth 10, recurved; seeds reniform, dark brown; wings equal or unequal, plicate (angu-
lar).

KEY TO THE SUBSFECIES

la. Plants pubescent; basal leaves glabrous or glabrescent; calyy ovoid-fusiform, not inflated, constnicted

at mouth with coarctate tecth; seed wings equal 1LL subsp, gonosperms
b. Flants glandular-hirsute: bagal leaves hirsute; calyx oylindrical-campanulate, inflated, not constricted
at mouth, not coarctate; seed wings unequal 11.2. subsp, himalayensis

11, 1. subsp. gonosperma

Fl. July - Sept.

Distrib. India: Alpine Himalayas. Jammu & Kashmir and Sikkim.

China (Tibet), Mongolia and Russia (Siberia).

11.2. subsp. himalayensis (Rohrb.) Bocq. in Candollea 22: 7. 1967, Lychnis apetala
L. var. himalayensis Rohrb. in Linnaca 36: 220. 1869 - 1870. L. himalayensis (Rohrb.)
Edgew. & Hook. . in Fl. Brit. India 1: 223. 1874. S. himalayensis (Rohrb.) Majumdar
in J. Indian Bot. Soc. 42: 648, 1963 (1964).

Fi. & Fr. June - Sept.
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Disinib.  India; Alpine Himalayas, 3600 - 4800 m, on grassy slopes. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.

China (Tibet), Russia (Siberia) and Afghanistan.

12. Silene indica Roxb. ex Otth in DC,, Prodr. 1: 368. 1824, Lychnis indica (Roxh,
ex Otth) Benth. in Royle, lus. Bot. Himal. 81. 1834; Edgew. & Hook. [, in Fl. Brit. India
1: 225. 1874. L. nutans Royle ex Benth. in Royle, 1. ¢. 80; Edgew. & Hook. [, |. ¢, 225,
p. p., non L. 1753, . thomsonii Majumdar in J. Indian Bot. Soc. 42: 650. 1963 (1964).

Herbs, perennial; scapes many, simple or branched, ascending or spreading, 40 - 90
cm, glandular-hirsute above, 4 - 10-noded. Leaves all cauline, narrow, lanceolate,
sometimes ovate-elliptic, acute at apex, 2 - 10 (-12) x 1 - 2 cm, glabrous or hirsute with
blackish hairs, dark green. Cymes lax, 5 - 22 (-30)-flowered. Flowers nodding, finally
erect; pedicels elongate. Calyx cylindrical or campanulate, slightly inflated, open at
mouth, 1 - 1.4 x 04 - 1.8 em, membranous, yellowish green; teeth broadly ovaie,
triangular, obtuse, 3 - 4 mm long, scarious and slightly ciliate along margins. Anthophore
2 -3 mm long, glabrous below, slightly villous above. Petals3 - 4 mm longer than calyx,
with a 2-lobed limb; lobes entire or crenulate, ca 4 - 6 x4 - 5 mm, brownish purple, with
2 appendages; claw included, narrowly auriculate. Stamens slightly exceeding corolla
throat. Ovary ovoid, 6 - 8 x 3 mm; styles 4 - 5. Capsules ovoid, 10- 12x7 - 8 mm; teeth
- 10, recurved; seeds 1.2 - 1.3 mm, brownish, dorsally tuberculate or papillate.

KEY TO THE VARIETIES

la. Leaves5-12 cm long densely hirsute with blackish hairs; calyx 14 - 18 mm across; petal limb more than
4 mm long; anthophore more than 2 mm long; ovary more than & mm long 1ZL. var, bhulanics

b. Leaves2 - 7cm long, sparsely hirsute; calyx 4 - 8 mm across; petal limb less than 4 mm long;
anthophore less than 2 mm long: ovary less than 6 mm long 11.2. var. indica

11.1. var. bhutanica (W. Smith) Bocq. in Candollea 22: 12. 1967. Lychnis bhutanica
W. Smith in Notes R. Bot, Gard, Edinb, 10: 51. 1917. Sifene¢ bhutanica (W, Smith)
Majumdar in J. Indian Bot. Soc. 42: 649, 1963 (1964).

Fl. & Fr. July - Sept.

Distrib. India: Alpine meadows and cliffs, 3600 - 4000 m. Sikkim,

Nepal, Bhutan and China (Tibet).

12. 2. var. indica

Fl. & Fr. July - Oct.

e |
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Distrib. India; Alpinc Himalayas, 2400 - 4000 m, on strcam sides. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh, Sikkim and Arunachal Pradesh,

Nepal, Bhutan and China (Tibet).

13. Silene khasiana Rohrb. in Linnaca 36: 258. 1869 - 1870; Edgew. & Hook. f. in
FL. Brit. India 1: 221. 1874,

Herbs, straggling, brittle with rigid branches; stems subscandent, glandular-pube-
scent above. Lcaves sessile, ovale, acuminate at apex, 2.5 - 4 x 1.5 - 2 cm, glabrous or
sparsely pubescent, ciliolate, not membranous, pale beneath, 3 - 5-nerved. Flowers
solitary or in terminal short cymes, erect, 1.2 - 2.5 em long, bracteate. Calyx cylindrical,
rounded at base, 8 - 9 mm long, with 10 broad nerves ending in broad acute teeth. Petals
pale pink with a 2-partite obtuse limb and small scales and a cuneate claw. Filaments
glabrous; anthers didymous. Carpophore very short. Capsules oblong, broad with very
small teeth, ca 5 times longer than carpophore; seeds dorsally rounded, laterally convex
with rows of tubercles.

Fl. July - Aug.
Distrib. India: Meghalaya. Rare.
Nepal.

Notes. This species has not been collected after the type (K and CAL) collection
from the Khasi Hills in Meghalaya. There is a specimen from Nepal (K) grown from
sceds collected by Robinson in 1931 (Bocguet & Chater in Hara & Williams, Enum, F1,
Pl. Nepal 2: 50. 1979).

14. Silene kumaonensis F. Williams in J. Linn, Soc., Bot. 32: 43. 1896,

Herbs, subscandent; stems ascending, 60 - 80 em, branched, pubescent. Leaves
acuminale al apex; radical leaves lanceolate; cauline ones broadly lanceolate to ovate-
lanceolate, undulate along margins, 1.5 - 3.5 x 0.5 - 2 cm. [Inflorescences cymose,
somewhal lax, dichotomous, long-pedunculate with distant lowers. Bracts similar to
leaves; bracteoles 3 - 4 mm long. Calyx ovate- campanulate, umbilicate, 13- 15x6- 8
mm, scabrid-puberulous, membranous; teeth lanceolate, acute, ciliolate. Petals narrow,
ca 7 mm longer than calyx, greenish, 2-fid with oblong-linear lobes. Styles 3. Car-
pophore 3 - 4 mm long. Capsules ovoid, ca 8 x 6 mm; seeds broadly convex on back,
concave on face, prominently tuberculate.

Fi. & Fr. Aug. - Sept.
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Distrib, India: Alpine Himalayas, above 3000 m. Uttar Pradesh (Kumaon).
Nepal.

15. Silene kunawurensis Royle ¢x Benth, in Royle, Hlus, Bot. Himal. 79, 1834:
Edgew. & Hook. [. in Fl. Brit. India 1: 220. 1874.

Herbs, perennial, tufted; branches arising from a stock, slender, usually prostrate,
glabrous or puberulous; Mlowering scapes slender, 15 - 30 cm high, usually glabrous
above. Leaves grass-like, narrowly spathulate or lanceolate, 4 - 7x0.3 - (1.5 cm, minutely
pubescent on both surfaces; upper leaves gradually shorter. Inflorescence reduced 1o
opposile pairs of flowers at nodes. Flowers nodding; pedicels slender, equalling or
exceeding calyx, Calyx cylindrical or subclavate when young, clavate in fruit, intruded
at base, 9 - 12 x 3 - 4 mm, quite glabrous, membranous; teeth short, obtuse, scarious-
margined. Petals deeply 2-partite, without auricles; scales 2, linear-oblong. Capsules
ovoid, twice as long as carpophore; seeds dorsally channelled, almost flat on sides.

Fi. July - Aug.
Distrib. India: Temperate and alpine Himalayas. Himachal Pradesh,
Endemic.

16. Silene laxantha Majumdar in J. Indian Bot. Soc. 42: 650. 1963 (1964). Lychnis
pilosa (Edgew.) Edgew. & Hook. L. in F1. Brit, India 1: 226. 1874. Melandrium pilosum
Edgew. in Trans. Linn. Soc,, Lond. 20: 34. 1866, non Silene pilosa Willd. 1809,

Herbs, perennial, sioloniferous; scapes 20 - 50 cm high, glandular-woolly with 1 -2
mm long hairs, 7 - 10-noded. Middle cauline leaves elliptic to orbicular, wavy and ciliate
along margins, acute or apiculate at apex, 1.2- 22x2.5 - 3.7 cm, soft glandular-woolly,
light green, 1-nerved; lower and upper leaves smaller. Cymes thyrsiform, 1- 7-llowered.
Flowers inclined, later erect. Calyx long-campanulate, inflated with an open mouth, 8 -
9% 16 - 20 mm, membranous, up to 12 x 22 mm at malurity, densely woolly; teeth narrowly
triangular, 5 - 6 mm long, densely glandular-ciliate along margins. Anthophore 6-7x2
mm, woolly, Petals 8 - 10 mm longer than calyx; limb 4-partite with 8- 9 x 7 mm segments;
scales 2 at throat, oblong, ca 1 x2 - 3 mm; claw 2 - 3 mm exserted, broader towards apex,
auriculate. Stamens a little exceeding corolla throat; filaments villous at base. Ovary ca
2 x 5 mm, conical, attenuate at apex; styles 5. Capsules 13 - 14 x 8 mm, light brown,
10-toothed; seeds ca 1.2 x 1.3 mm, dark brown, dorsally with 0.2 - 0.4 mm long papillac.

Fl. & Fr. July - Sept.
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Distrib. India: Alpine Himalayas, above 3200 m. Jammu & Kashmir and Uttar
Pradesh.

Nepal.

17. Silene madens Majumdar in J. Indian Bot. Soc. 42: 648, 1963 (1964). Lychnis
macrorhiza Royle ex Benth. in Royle, llus. Bot. Himal. 80. 1834; Edgew. & Hook. f. in
Fl. Brit. India 1: 223. 1874, non Silene macrorhiza Gay & Duricu ex Lacaita 1929,

Herbs, perennial, 10 - 15 cm high; roots thick, elongated; stems many, simple,
slender, short, tufted, glandular-pubescent, 1-flowered. Leaves lanceolate Lo obovate-
spathulate, obtuse or subacute at apex, pubescent; lower leaves narrowed to a long
petiole; upper ones sessile. Flowers solitary, erect. Calyx broadly oblong, inflated, 12 -
18 mm long, vesicular, pale, pubescent; nerves free or united in calyx teeth. Petals
shorter than calyx; limb 2-fid, scarcely crenulate, short, dark purple. Carpophore stout,
tomentose, brown. Seeds dorsally rounded, pale chestnut in colour, wingless, minutely
concentrically granulate,

Fl. & Fr. July - Aug.
Digirib. India; Alpine Himalayas. Himachal Pradesh,
Nepal.

18. Silene moorcroftiana Wallich ex Benth. in Royle, Hlus. Bot. Himal. 79. 1834;
Edgew. & Hook. 1. in Fl. Brit. India 1: 219, 1874,

Herbs, perennial, glandular-pubescent; scapes many from a woody stock, slender,
erect, 15 - 45 cm high, denscly tufied. Radical leaves spathulate-lanceolate, acute at
apex, 3 - 5(-9) x 0.1 - 2 cm; cauline ones lincar or linear-lanceolate, acute or obtuse at
apex, shorter. Flowers bracteate, erect, few, in terminal or subterminal cymes, some-
times 1-flowered. Calyx tubular-clavate, slender below, intruded at base, 1.8 - 2.5 em
long, glandular-puberulent, 10-nerved; teeth short, obtuse, scarious-margined. Petals
exserted, white or reddish; limb 2-partite, lingulate; claw auriculate with a long acute
tooth; scales 2, long. Stamens §, epipetalous. Styles 3. Carpophore exceeding capsule.
Capsules ovoid, 9 - 13 mm long; seeds flat, not grooved, with 5 rows of lateral and 5 rows
of dorsal tubercles.

Fl. & Fr. July - Sept.

Distrib. India: Alpine Himalayas, above 2400 m. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Pakistan, Nepal, China (Tibet) and Afghanistan,
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19. Silene nepalensis Majumdar in J. Indian Bol, Soc. 42: 649, 1963 (1964). Lychnis
mucliicanlis Wallich ex Benth. in Royle, lllus. Bot, Himal. 80, 1834, non Sifene multicaulis
Guss. 1826; Edgew. & Hook. [. in Fl. Brit. India 1: 224, 1874. L. brachypetala sensy
Edgew. & Hook. L. in Fl. Brit. India 1: 223, 1874, non Hornem. 1819,

Herbs, slender; fertile scapes numerous, erect, 20 - 50 (-80) cm high, hirsute above
with short whitish hairs. Leaves linear or linear-spathulate, altenuate at base, acute at
apex; basal ones 5 - 11 x 0.5 - 0.9 em,-gradually reduced upwards, usually in 3 - 4 pairs,
glabrous, slightly inrolled along margins. Cymes 1 - 5-flowered. Flowers nodding, later
erect; pedicels short. Calyx campanulate, a little inflated, 9 - 13 mm long at maturity;
nerves brown, purple or blackish, united in tecth; tecth triangular with scarious and
ciliate margins. Anthophore 1 - 1.5 mm long. Pelals 2 - 3 mm longer than calyx limb
1.5 -3 x2 - 3 mm, minutely toothed, Stamens included. Ovary ca 4 x 2 mm; styles 5,
included. Capsules 11 - 12 x 6 - 7 mm, opening by 5 - 10 teeth, some teeth 2-fid; seeds
small, rugose on sides, dorsally tuberculate, nearly papillate.

Fl. & Fr. July - Nov.

Distrib. India: Temperate Himalayas, 2100 - 3400 m, on grassy slopes. Jammu &
Kashmir, Himachal Pradesh and Sikkim.

Nepal, Bhutan and China (Tibet).

20. Silene nigrescens (Edgew.) Majumdar in J. Indian Bol. Soc. 42: 647, 1963
(1964). Lychnis nigrescens Edgew. in FL Brit. India 1: 223. 1874,

Herbs, perennial, laxdy tufted; scapes many, ercct, 8 - 15 (-25) cm high, slender, with
blackish glandular hairs above. Radical leaves linear or oblanceolate, attenuate at base,
acute or acuminate at apex, 3 - 8x0.2 - 1 cm, ciliate along margins, glabrous, blackish
upwards, 1-nerved; cauline leaves 2 - 5 pairs, linear, smaller. Cymes 1 - 3-flowered.
Flowers nodding, later erect. Calyx much inflated, vesiculiform, constricted at mouth,
18-2x12 - 1.6 cm, membranous, pale green, glandular-hirsute with dark purplish
pubescent nerves; teeth broadly triangular, ciliate along margins. Anthophore 1.5 - 2
mm long, violet, woolly, Petals pink, 4 - 5 mm longer than calyx; limb crenulate with 2
scales at throat, arched, ca 1 mm long; claw auriculate. Stamens slightly exceeding
corolla throat; anthers violet. Ovary ca 3 x 6 mm; styles 5. Capsules globose, ca 11 x12
mm, 3-toothed; seeds ca 2 x 1.8 mm; wings broad, unequal, dark brown, somewhat
angular.

Fl. June - Oct.
Distrib. India: Alpine Himalayas, 3900 - 4500 m. Uttar Pradesh and Sikkim,

Nepal, Bhutan, Myanmar and China (Tibet).
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21. Silene rechingeri Bocq. in Candollea 22: 11. 1967. Lychnis cuneifolia Royle ex
Benth. in Royle, Illus. Bot. Himal. 80. 1834; Edgew. & Hook. {. in FL. Brit. India 1: 226.
1874, non Silene cuneifolia J. Gmelin 1791,

Herbs, perennial, laxy tufted; branches elongate, slender; scapes many, ascending,
erect, 10 - 25 cm high, with 0.2 - 0.3 mm long blackish hairs above and 1 - 3 pairs of leaves.
Radical leaves very narrowly oblanceolate, obtuse or rounded at apex, 3-6x0.5- 1.2
cm, glandular-hirsute with one thick nerve; cauline leaves very narrowly elliptic or
lanceolate, smaller, much glandular-hirsute. Cymes 1 - 5 (-7)-flowered. Flowers in-
clined, later erect; pedicels 1 - 7 cm long. Calyx inflated, vesiculiform, 1-13x16-2
cm, increasing al maturily and becoming clavate-campanulate, umbilicate, densely
glandular-hirsute, membranous, vellowish green; nerves brownish and not jointed in
calyx teeth; teeth broadly triangular, rounded, 3 - 4 mm long, scarious and ciliate along
margins. Anthophore ca 4 mm long, woolly. Pelals 6 - 7 mm longer than calyx, with a
2-iid limb and rounded or incised lobes at apex; teeth at base 2, purple; teeth at throat
2, truncate, ca 2 x 2 mm; claw cunciform, ca 1.5 cm long, auriculate, villous at base.
Stamens a little exceeding corolla throat; filaments woolly at base. Ovary ovoid, 6 -8 x
3 mm; styles 5. Capsules ovoid, 10 - 11 mm long, 5-toothed; seeds globose to reniform,
ca 1 x 1.5 mm, purple, shiny, smooth.

Fl. & Fr. July - Sept.

Distrib. India: Alpine Himalayas, above 4000 m, Jammu & Kashmir and Himachal
Pradesh.

China (Tibet).

22, Silene setisperma Majumdar in J. Indian Bol. Soc. 42: 649, 1963 (1964).
Agrostemma inflata Wallich ex G. Don, Gen. Hist. 1: 417, 1831, non Silene inflata Smith
1800. Lychnis inflata (Wallich ex G. Don) Benth. in Royle, lllus. Bot. Himal, 80, 1834;
Edgew. & Hook. f. in Fl. Brit. India 1: 225, 1874,

Herbs, 25 - 40 cm high; scapes simple, erect, lealy, minutely pubescent, swollen at
nodes, glandular-pubescent above. Leaves 4 - 6 x 1.6 - 2.2 cm; basal leaves petiolate,
elliptic, acute or acuminate at apex; upper ones lanceolate, smaller. Flowers solitary,
terminal, large, drooping; pedicels slender, ebracteolate. Calyx much inflated, 1.6 -
1.9x1.2- 1.5 em, membranous, pale green with dark brown nerves; nerves free or united
in calyx teeth or below them; tecth broad, rounded, hyaline, not ciliate. Petal limb short,
rotundate or apiculate with a broad claw and 2 scales. Carpophore short, woolly. Seeds
reniform, compressed, dorsally ornamented with setae or papillae in rows,

Fi. July - Aug.
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Disirib. India: Alping Hiamalayas, above 3100 m. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Nepal.

23, Silene songarica (Fischer, C. Meyer & Ave-Lall.) Bocq, in Candollea 22: 3,
1967. Melandriurm songaricum Fischer, C. Meyer & Ave-Lall, Suppl. Index Sem. Hort.
Petrop. 9: 14. 1844. Lychnis brachypetala Hornem., Suppl. Hort. Bot. Hafn. 51. 1819;
Edgew, & Hook. I, in F1. Brit. India 1: 223, 1874, non Silene brachypetala Rob. & Cast.
ex DC. 1815. Fig. 116.

Herbs, slender, glandular-hairy; scapes numerous, simple, 30 - 60 cm high with
blackish glandular hairs. Leaves 4 - 5 pairs, all cauline, lincar-spathulate to linear-ellip-
tic, 1.5 - 7x 0.2 - 0.5 (-0.7) em; upper ones gradually smaller. Cymes 1 - 7-flowered.
Flowers nodding, finally erect; pedicels short. Calyx slightly inflated or not, ca 10 x 4
mm, fusiform, constricted at mouth, yellowish green with dark or green nerves; tecth
triangular, acule, scarious and ciliate along margins. Petals short, included or slightly
exserted; limb with 2 rotundate lobes; claw narrowly auriculate. Stamens included,
Owary 6 - 7 mm long, glabrous, Carpophore short or absent. Capsules exceeding calyx
by ca 1 mm, S-toothed; seeds thick, grey or brown, dorsally tuberculate.

Fl. & Fr. June - Sept.
Distrib. India: Alpine regions, above 4800 m. Jammu & Kashmir and Sikkim.
China (Tibet), Mongolia, Russia (Siberia).

24, Silene stewartii (Edgew.) Majumdar in Bull. Bot. Surv. India 16: 153, 1974,
Lyehnis stewartii Edgew, in Fl. Brit. India 1: 224, 1874, 5. chambensis Majumdar in J.
Indian Bol. Soc. 42: 649. 1963 (1964).

Herbs, siender, grass-like; Nowering stems slender, 15 - 25 em high, hoary below,
viscid-tomentose above. Leaves narrow, linear to lanceolate, 2.5 - 5.5 x 0.15 - 0.2 cm,
recurved along margins, spreading, keeled by a stoul midnerve. Flowers few, solitary in
the upper axils or in opposite pairs, nodding; pedicels pubescent with 2 linear bracteoles
in upper part. Calyx oblong, 8 - 10 mm long, membranous, pubescent; nerves green,
faint, free or united; teeth rounded, scarious with long curved cilia along margins. Petals
obeordate, white; limb 2-partite, very short, recurved; claw very broad, auriculate, a little
longer than calyx. Styles 3, very short. Carpophore densely woolly. Capsules longer
than calyx.

Fl. & Fr. July - Aug.
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Fig. 116. Silene songarica (Fischer, C. Meyer & Ave-Lall.) Bocq. : a. flowering shoot
with root system; b. calyx; ¢. flower; d. flower without calyx, opened out; e.
petal; I stamens; g. pistil; h. dehisced capsule.
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Distrib. India: Alpine Himalayas, above 2700 m. Jammu & Kashmir and Himachal
Pradesh.

Endemic.
25. Silene vagans C.B. Clarke in J. Linn. Soc., Bot. 25: 6. 1889,

Herbs, subscandent with climbing branches; stems pubescent. Leaves lanceolate,
narrowed al base, acuminale at apex, faintly 3-nerved. Flowers in terminal lax dichoto-
mous few-flowered cymes; bracts minute, inserted in middle of pedicel. Calyx cylin-
drical, constricted below, pubescent; teeth lanceolate, acute. Carpophore short.
Capsules ovoid, 2 - 3 times longer than carpophore; seeds convex on dorsal face,
tuberculate.

Fl. MNow.
Distrib. India: Temperate regions. Nagaland.
Endemic.

Notes. This species appears to be a rare one in that there is no other collecton except
the type collected by Clarke himsell.

26. Silene viridiflora L. forma webbiana (Wallich ex Benth.) Rohrb., Monogr.
Silene 215, 1868, 5. webbiana Wallich ex Benth. in Royle, Hlus, Bot. Himal, 79. 1834;
Edgew. & Hook. f. in Fl. Brit. India 1: 220. 1874.

Herbs, ercet, slender, tall, minutely pubescent, Cauline leaves broadly ovate-cord-
ate, amplexicaul, acuminate at apex, 5 - 6.5 x 1.4 - 1.5 cm, puberulous, 5 - 9-nerved.
Cymes opposite, lax, few-flowered; peduncles 1.3 - 1.5 cm long.  Flowers drooping;
pedicels 1.3 - 2 cm long, tomentose; bracts ovate-lanceolate, 1.5 - 1.8 cm long, glandular.
Calyx cylindrical, slender, 1.5 - 2 cm long, glandular, 10-nerved; tecth lanceolate-subu-
late, intruded at base, scarious-margined, ventricose in [ruit, Petals long, greenish white;
limb 2-fid with lincar-ligulate lobes; appendages 2, oblong; claw long-cxserted. Fila-
ments glabrous. Ovary cylindrical, globose at apex; styles 3. Capsules cylindrical-
oblong; slightly longer than carpophore; seeds dorsally [aintly channelled, laterally
tuberculate.

FL. July - Sept.
Distrib. India: Alpine Himalayas. Himachal Pradesh.

Notes. Probably a rare taxon. It has not been collected since the type by Webb.
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27. Silene viscosa (L.) Pers,, Syn. PL 1: 497. 1805. Cucubafus viscosus L., Sp. PL
414, 1753. Silene griffithii Boiss., Fl. Orient. 1: 637. 1867; Edgew. & Hook. [. in F1. Brit.
India 1; 220, 1874,

Herbs, perennial, robust; stems simple or branched, 30 - 45 (-100) cm high, densely
tomentose, woolly to velvety, viscous above. Radical leaves spathulate-lanceolate,
narrowed into a broad petiole, acuminate at apex, 5 - 9.5 x 1 - 1.8 cm; cauline leaves
sessile, oblong or ovate to ovate-lanceolate, sometimes cordate at base, acuminate at
apex, 4 - 8x 2 - 4 em, velvety. Racemes branched, composed of cymules, opposite,
axillary, ca 3-flowered. Pedicels 8 - 10 mm long, Calyx cylindrical, rounded or truncate
at base, 1.5 - 2.2 cm long, green, 10-nerved with acute teeth, glabrous; fruiting calyx
dilated, densely glandular-pilose.  Petals white, deeply 2-lobed; lobes 3 - 6-partite,
without scales or appendages. Carpophore ca4 mm long. Capsules oblong, 14 - 16 x
9 - 11 mm; seeds triangular, reniform, minute, granulate, dorsally grooved.

Fl. & Fr. May - Oct.

Distrib. India: Temperate and alpine Himalayas. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Alfghanistan and C. Asia, extending to Russia.

28. Silene vulgaris (Mocnch) Garcke, FL. N. Mitt. Deutschland ed. 9, 64. 1869,
Behen vulgaris Mocnch, Methodus 709. 1794, Silene inflata Smith, FL Brit. 467. 1794;
Edgew. & Hook. [. in Fl. Brit. India 1: 218, 1874,

Herbs, perennial, velvety pilose or glabrous, glossy; stems cylindrical, erect or
ascending, 30 - 150 cm high. Leaves in opposite pairs, ovate, denticulate along margins,
acute at apex, 2.5 - 7 x 1 - 3.5 cm, pale green; upper leaves gradually smaller. Inflores-
cence aterminal drooping, lax, dichotomous cyme. Flowers erect or drooping, 2-2.5x
1.2 - 1.8 cm; bracts thin, Calyx ovoid, inflated, intruded at base, up to 2 cm long, glabrous
or glaucous with 15 - 20 anastomosing veins; tecth 5, broadly triangular. Petals 5, white;
limb 2-lobed with a pouch-like enlargement. Stamens 10. Styles 3. Ovary broadly ovoid.
Carpophore short, Capsules globose, 6-toothed; seeds many, concave, convex at base,
with lines of tubercles.

Fl. & Fr. June - Sept.

Distrib. India: Temperate and alpine Himalayas. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Nepal, Temperate Asia, N. Africa and Europe. Naturalised in Japan and America.
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21. Spergula L.

Herbs, annual or rarely perennial; stems ascending or decumbent, much-brancheg
at base. Leaves opposite, apparently whorled with short dense shoots of leaf fascicles
borne on both sides at cach node, linear, obluse; stipules small, not united to surroungd
node, scarious, deciduous. Flowers in terminal, lax, dichasial cymes; pedicels deflexed
after Mlowering, becoming erect again. Sepals 5, free, scarious-margined, green. Petals
5, entire, white. Stamens 10 or sometimes 5. Ovary 1-locular; styles 5, rarcly 3. Capsules
ovoid to subglobose, dehiscing by §, rarely 3 valves; seeds often winged.

Temperate regions; 5 species, 2 in India,
KEY TO THE SPECIES

la.  Styles 5; capsules S-valved; seeds sharply keeled or very narrowly winged L. S arvensis
b.  Stlyes 3] capsules 3-valved; sceds compressed, broadly winged 2. 5. fallux

1. Spergula arvensis L., Sp. Pl. 440. 1753; Edgew. & Hook. [. in Fl. Brit. India 1:
243. 1874 Fig. 117.

Hindi: Khandilal, Muchmuchia.

Herbs, annual, 5 - 70 em high with ascending stems, branched at base, sparscly
glandular-pubescent. Leaves linear, acute at apex, 10 - 30 (-80) x 0.5 mm, fleshy,
channelled beneath, glandular-hairy above. Flowers 4 - 7 mm across, in cymose panicles;
pedicels 1 - 2.5 em long; bracts small, scarious. Sepals 5, ovate, obtuse at apex, 3 - 5 mm
long, narrowly scarious-margined. Petals 5, obovate, obtuse at apex, slightly longer than
sepals, white. Stamens 5 - 10. Capsules ovoid, 5-valved, 4 - 8 mm long; seeds subglobose,
slightly compressed, ca 1.5 mm in diam., grey-black, keeled or very narrowly winged,
covered with whitish papillac or not.

Fl. & Fr. Throughout the year. .

Distrib. India: A weed of cultivated grounds, in hills up to 2500 m. Throughout the
country.

Cosmopolitan,

1. Spergula fallax (Lowe) E.H. Krause in Sturm, Deutschl. FL ed. 2., 5: 21. 1901.
Spergularia fallax Lowe in Hooker's J. Bot. Kew Gard. Misc. 8: 289. 1856. Spergularia
pentandra  sensu Edgew. & Hook. . in FL. Brit. India 1: 243. 1874, non L. 1753
Spergularia vemalis auct. non Willd. 1809; Bhatt et al. in Bull. Bot, Surv. India 12: 264.
1970; Bhatt in J. Bombay Nal. Hist. Soc. 68: 492. 1971,
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Fig. 117. Spergula arvensis L. : a. Mlowering shoot; b. flower; ¢. sepal; d. petal:
e. stamens; [ pistil.

i
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Herbs, annual, 4 - 40 cm high; stems ascending or decumbent, branched at base,
Leaves opposite, with axillary fascicles appearing whorled, linear, 0.5 - 3 cm long,
Flowers 4 - 7 mm across, in cymose panicles; pedicels 4 - 12 mm long; bracts ca 1 mm
long, scarious. Scpals ovate, subacute at apex, 4 - 5 mm long, narrowly scarious-
margined. Petals ovate, entire, ca 3 mm long, contiguous, white. Stamens 6 - 7. Capsules
ovoid, 4 - 5mm long; seeds ca 1.5 mm in diam. including broad scarious wing, glossy.

Fl. & Fr. Dec. - April.
Distrib. India: Throughout, in plains and hills, except Assam and Meghalaya.

Pakistan, Afghanistan, Iran, Arabia, Palestine, Egypt, N. Africa, Madeira and the
Canary lslands.

Notes. Bhatt, Sabnis and Bedi (Bull. Bot. Surv. India 12: 264 - 265, 1970) and Bhait
(J. Bombay Nat. Hist. Soc. 68: 492 - 493, 1971) reported Spergularia vernalis Willd, from
Gujarat. Examination of their specimens indicates that the plants are Spergula fallay
(Lowe) E. H. Krause.

22, Spergularia (Pers.) ]. 5. & C. Presl, nom. cons.

Herbs, annual or perennial, sometimes woody at base; stems erect, decumbent or
procumbent, somewhat flattened, dilated at nodes. Leaves opposite-decussate, linear,
often fleshy; stipules pale, scarious, united around node forming more or less triangular
structures on cither side of stem; leaf fascicles, if present, on one side of node only.
Flowers in cymes. Sepals 5, free, scarious-margined. Petals 5, entire, white or pink.
Stamens 1 - 10. Ovary I-locular; styles 3 - 5. Capsules 3-valved; seeds spherical or
pyriform, often winged.

Cosmopolitan; ca 40 species, one species in India.

Spergularia rubra (L) .S, & C. Presl, Fl. Cech. 94, 1819, Arenaria nubra L., Sp.
Pl. 423, 1753. Spergula rubra (L.) Edgew. & Hook. [, in Fl. Brit. India 1: 244. 1874,

Herbs, annual, biennial or perennial with a slender or somewhat woody taproot;
stems diffuse, decumbent or procumbent, 5 - 25 cm long. Leaves opposite, linear,
lapering, awned at apex, 4 - 25 mm long, not fleshy, fasciculate; stipules lanceolate,
acuminate, lacerate at apex, silvery. Bracts subequal to leaves. Sepals ovate-lanceolate,
3 - 4 mm long, glandular, broadly scarious-margined. Petals ovate, shorter than sepals,
pink. Stamens 5 - 10. Styles 3. Capsules ovoid, about as long as sepals; seeds subtrigon-
ous, (.4 - 0.5 mm in diam., brownish, not winged.

Fi. Feb. - May; Fr. April - Sept.
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Distrib. India: Plains and hills, usually a weed in cultivated ficlds, up to 2500 m,
Jammu & Kashmir, Haryana and Uttar Pradesh,

Pakistan, N. Africa and Europe; introduced in Australia.
23, Stellaria L.

Herbs, annual or perennial, usually slender, often diffuse, tufted or ascending, rarely
scrambling, glabrous or pubescent. Leaves simple, opposite, exstipulate, usually entire.
Flowers usually in dichasial cymes, rarcly solitary, Sepals 5 or 4, free, often scarious-
margined, Petals 5 or 4, 2-fid up to middle or base, rarely emarginate or laciniate, white,
sometimes absent. Stamens 10 or 8, rarely few, hypogynous or perigynous; nectaries
present. Ovary 1-locular, rarely 3-locular; styles 3, rarely 2 - 5. Capsules globose or
ovoid, opening usually by twice as many tecth as styles; seeds 1-many, tuberculate,

granulate or ncarly smooth.

s P FolPodelolaobalad 7F

Temperate regions; ca 120 species, 17 species in India.

Notes. Occurs in various habitats, from plains to alpine regions, often in shady
situations or on rocky slopes, somelimes in open places, also represented in arid regions.

KEY TO THE SPECIES

Orary 3-locular; capsules 1- or 2-seeded

Chary 1-locular; capsules 2- to many-seeded

Sepals free up to base

Sepals connate at base forming a funnel-shaped cabyx tube

Styles 3 (2 - 3 in S, wallichiana)

Styles 2

Petiils shorter than sepals or absent

Petals longer than sepals

Flowers solitary, 4-merous

Flowers many in cymes, S-merous

Plants glabrous; seeds with sharp tubercles

Plants with long ciliate spreading hairs; seeds smooth

Branches pubescent with white woolly hairs

Branches densely glandular-hairy

Flants glaucous; capsules as long &5 scpals; seeds papillate marginally
Plants tomentose above; capsules shorter than scpals; secds smooth
Densely tufted rigid herbs: filaments dilated at base

Laxly tufted Nlaccid herbs; filaments not dilated at base

. Plants variously pubescent
. Plants glabrous or only leafl base ciliolate
. Stellate hairs present

6. 5. monospermia

i WA B b WD W D

16, S wallichlana
6

5 5 media

11. 5. sikkimensis
10, 5 semivestita
13 S tibetica

17. 5. webbiana

1 S himalayensis

l. & decumbens

10
11
13
15. 5, vestila
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12a
b

. Stellate hairs absont 12

. Plants with long lax silky hairs B S paicns

. Planis densely woolly 4. 5. lanalg
13a. Petals absent; capsules much longer than sepals 13 8 sobumbellajy
b. Petals present (rarely absent in 5. uliginosa); capsules as long as or shorter than sepals 14
I4a. Lenves thick-margined 1%
b. Leaves nod thick-margined 13
15a, Leaves ciliclate tpwards base; bracis wholly scarious 1. 5 gramines
b. Leaves not ciliolate towards base; bracts, if present, scarious along marging only 7. 5. palusiris
16a. Leaves lanceolate; lower leaves not aticnuate at base 14. 5. uliginoss
b. Leaves broadly ovate; lower leaves oficn abruptly attenuale at base 9. 8 reticulivena

1. Stellaria decumbens Edgew. in Trans. Linn. Soc, Lond. 20; 35. 1846. §.
cherleriae (Fischer ex Ser.) F, Williams, in Bull. Herb, Boiss. ser. 2, 7: 830. 1907, p. p.

Herbs, densely tufied, cushion-like, shiny; roots woody; stems many, erect or
decumbent, 5 - 15 cm long, somewhat 4-angular; branches lax or densely fascicled,
glabrous or with a line of pubescence. Leaves ovate, lanceolate, linear-lanceolate to
lincar-subulate, incurved at apex or not, 3 - 5 mm long, glabrous or ciliolate, obscurely
3-nerved, 1-nerved or nerveless; sometimes with axillary fascicles of leaves. Flowers
solitary or in 1 - 3-flowered to many-Mlowered cymes, pedunculate or subsessile. Sepals
4 - 5, oblong-lanccolate, acute or acuminate at apex, ca 3 mm or longer, coriaceous,
Pelals very short, narrow, deeply 2-partite. Stamens 8 - 10. Capsules shorter than sepals;
seeds 2 - 8, suborbicular, dark-brown, dotted.

KEY TO THE VARIETIES

la. Cymes 1. 3-Aowered 2
B Cymes many-flowered 4
Zn.  Planis forming dense globose twfis; leaves 1.3 - 2 mm broad, incurved at apex 1.5. var. pulvinais
b.  Planis not forming dense globose tufts; leaves ca 1 mm broad, not incurved ot apex 3
la. Plants small, with axillary fascicles of Jeaves L3 var. minor
b.  Plants large, without axillary fascicles of lcaves 1.2, var, decumbens
4a. Leaves ovale or lanceolste, pubescent L.4. var. polyaniha
b. Leaves lincar-subulate, glabrous L.1. var. scicularis

L. 1. var. acicularis Edgew. & Hook. [ in Fl. BriL. India 1: 235. 1874,
Fl. June - Okct.
Distrib. India: Alpine regions, above 3300 m. Sikkim.,

Endemic,
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1. 2. var. decumbens S. decumbens Edgew. var. edgeworthii Edgew. & Hook. [ &
var. stracheyi Edgew. & Hook. [ in FL Briv. India 1: 234, 1874,
Fi. & Fr. July - Oct.

Distrib. India: Alpine Himalayas, above 2700 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh, Sikkim and Arunachal Pradesh.

Pakistan, China, Mongolia and Russia (Siberia).
1.3. var, minor Edgew. & Hook. [ in FL. Brit. India 1: 234, 1874
Fl. & Fr. July- Oet.

Distrib. India: Alpine Himalayas, above 3200 m, on rocks. Jammu & Kashmir,
Uttar Pradesh, Sikkim and Arunachal Pradesh,

Endemic.
1. 4. var. polyantha Edgew. & Hook. f. in Fl. Brit. India 1: 234, 1874,
Fl. June - Oct.

Distrib. India: Alpine Himalayas, above 4500 m. Jammu & Kashmir, Uttar Pradesh
and Sikkim.

Nepal and Bhutan.
1. 5. var. pulvinata Edgew. & Hook. [. in FL. Brit. India 1: 235. 1874,
Fi. Sept. - Oct.

Distrib. India: Alpine Himalayas, above 3600 m, on rocks, Jammu & Kashmir,
Uttar Pradesh and Sikkim.

Pakistan, Nepal, Bhutan, China (Tibet) and Russia (Siberia).

2. Stellaria graminea L., Sp. Pl. 422. 1753; Edgew. & Hook. f. in FL. Brit. India 1:
233. 1874,

Herbs, perennial, 10 - 40 cm high, glabrous; flowering shoots tufted, 4-angular.
Leaves sessile, lincar-oblong, acute at apex, 1.2 - 3 cm long, thick-margined. Cymes
terminal. Flowers 7 - 10 mm across; pedicels slender, 1 - 3 cm long, divaricate; bracts
oblong-lanceolate. Sepals lincar-oblong, 4 - 7 mm long, green, shiny, 3-nerved, mem-
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branous along margins, Petals 2-partite, white. Stamens 10. Styles 3. Capsules ovoigd.
oblong, shorter than scpals; seeds ca 1 mm in diam., reddish brown, rough, granulate

Fi. May - July.

Distrib. India: Alpine Himalayas, above 3000 m. Jammu & Kashmir, Himachg]
Pradesh and Uttar Pradesh.

Pakistan, Nepal, China (Tibet), Mongolia, Russia (Siberia), C. Asia, Afghanistian
and Europe.

Notes. The plant 1s said to be poisonous. Alkaloid content is maximum during the
flowering period.

3. Stellaria himalayensis Majumdar in J. Indian Bot. Soc. #4: 141, 1965 (as
“himalayense”). 8. latifolia (Benth. ex G. Don) Edgew. & Hook. L. in FL. Brit. India 1:
231, 1874, non Pers. 1805, nec Gray 1821, Leucostemma latifolia Benth, ex G, Don, Gen.
Hist. 1; 449, 1831,

Herbs, branched, procumbent, 7 - 25 em, tomentose abave, glabrous below. Lower
leaves shortly petiolate, ovate-cordate or orbicular, mucronate at apex, 5- 17 x4 - B mm,
thick-margined; upper leaves lanceolate, smaller. Flowers solitary; pedicels arising from
upper axils, slender, glabrous. Sepals 4, subulate, lanceolate, 5 - 7 mm long, narrowly
scarious-margined. Petals 4, 2-fid with oblong obtuse lobes, twice as long as sepals,
white. Stamens 8. Styles 2. Capsules ovoid, ca 3 x 2 mm, hyaline; seeds suborbicular,
compressed, 0.7 -1 mm in diam., brown, smooth,

Fl. & Fr. April - June.

Distrib. India: Temperate and alpine Himalayas. Jammu & Kashmir, Himachal
Pradesh and Uttar Pradesh.

Nepal,
4. Stellaria lanata Hook. f, F1. Brit. India 1: 232. 1874,

Herbs, 20 - 30 cm high; stems laxly tufted, decumbent, slender, terete and shiny
below, densely woolly above; upper branches 4-angular. Leaves sessile, narrowly ovate
to linear-lanceolate, subcordate at base, acute at apex, 6 - 30 x 2 - 4 mm, spreading and
recurved, glabrescent above, white soft-woolly beneath, 1-nerved. Cymes terminal;
peduncles 2 - 3.8 cm long. Flowers few, 4 - 5 mm across; pedicels erect, 1- 12 mm long.
Sepals oblong, acute at apex, 2.5 - 3 mm long, narrowly scarious-margined. Petals absent
or minute, 2-partite with thread-like lobes. Stamens 8. Styles 3, Capsules oblong-ovoid,
4 - 6-valved, 4 - 5 mm long; seeds reniform, dark brown.

|
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Fl. & Fr. Jungé - Oct.

Distrib. India: Alpine Himalayas, 3000 - 4000 m, in marshy grounds. West Bengal
and Sikkim.

Nepal, Bhutan and China (Tibet),

8. Stellaria media (L.) Villars, Hist. Pl. Dauphine 3: 615, 1789, p. p.; Edgew. &
Hook. [. in FL. Brit. India 1: 230. 1874, p. p. Alsine media L., Sp. P1. 272. 1753.

Asm.: Morolia; Hindi: Buch-bucha, Safed-phulke.

Herbs, 10 - 60 em high; stems suberect or decumbent, 4-angular with a line of hairs
on one side of internodes, rooting 4l nodes. Leaves 3 - 28 mm long; lower ones
long-petiolate, ovate, cordate or cuneate at base, acute or shortly acuminate at apex;
upper oncs sessile, ovate or elliptic, smooth or with clevated points; petioles up to 1.5
cm long. Flowers numerous or few, in terminal leafy cymes; pedicels up to 1.5 cm long,
glandular-pubescent. Sepals 5, ovate-lanceolate, subacute or obtuse at apex, 3 - 5 mm
long, narrowly scarious-margined, sparsely glandular-pubescent. Petals 5, shorter than
sepals, white, somelimes absent. Stamens 3 - 10. Styles 3. Capsules ovoid-oblong,
longer than calyx; seeds plano-convex, reddish brown with acute conical tubercles.

Fl & Fr. Throughout the year,

Distrib. India: Plains and hills. Jammu & Kashmir, Himachal Pradesh, Punjab,
Uttar Pradesh, Bihar, West Bengal, Sikkim, Arunachal Pradesh, Assam, Maharashtra
and Tamil Nadu.

Nepal, Bhutan, Afghanistan, Russia, Turkey, Europe and America.

Notes. The plant is taken as a vegetable, raw or boiled, It contains toxic nitrates
which may be fatal to animals and may cause mild paralysis in man, Effective against
inflammation of the digestive, renal, repsiratory and reproductive tracts and has a
soothing action on mucous and dermoid surfaces. Also used in inflammation of the skin
such as erysipelas, uleer, eczema, hacmorrhoids and of the eye. Employed in the form
of powder, extract, decoction or ointment. Sometimes also uscd as plasters for swellings
and fractured bones.

6. Stellaria monosperma D. Don, Prodr, Fl. Nep. 215. 1825, §. crispata Edgew.
& Hook. f. in FL. Bril. India 1: 229. 1874,

Herbs, scrambling, 60 - 120 em high; stems 4-angular, shiny with a line of fine hairs;
nodes often hairy. Leaves sessile or petiolate, oblong, elliptic or lanceolate, cordate at
base, acuminate at apex, 3 - 20 x 1 - 4 cm, minutely crisped along margins, glabrous;
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nerves spreading, with intramarginal nerve. Cymes many-flowered, terminal or axillary,
glandular; peduncles and pedicels spreading or divaricate; bracts 2.5 -3 mm long, green.
Sepals 5, oblong-lanceolate, acuminate al apex, 3 - 6 mm long, narrowly scarious-
margined. Petals 5, 2-fid to middle, shorter than or as long as sepals. Stamens 10. Styles
3. Capsules 6-valved, as long as calyx, ca 4 mm in diam.; seed 1 or 2, suborbicular to
angular-orbicular, dark brown, with conical tubercles, notched or beaked.

KEY TO THE VARIETIES
la. Leaves sessile; sepals 5 - 6 mm long; peials as long as sepals; seeds more than 2 mm in diam., notched
6.1, var, monosperma

b. Leaves petiolute; sepais 3 - 4 mm long; petals only half as long as sepals; secds less thin 2 mm in diam,,
beaked 6.2 var. paniculaia

6. 1. var, monosperma
FL. July - Sept; Fr. Sept. - Oct.

Distrib. India: Temperate and alpine Himalayas. Jammu & Kashmir, Himachal
Pradesh, Punjab, Uttar Pradesh and West Bengal.

Pakistan, Nepal, Bhutan, Iran and Afghanistan.

Notes. Sometimes used as vegetable.

6.2, var, paniculata (Edgew.) Majumdar in J. Indian Bot. Soc. 44: 141, 1965, 5.
paniculata Edgew. in Trans. Linn, Soc,, Lond. 20: 35. 1846; Edgew. & Hook. f. in FL
Brit. India 1: 229, 1874.

Fl. & Fr. July - Oct.

Distrib. India: Temperate and alpine Himalayas and the Western Ghats. Jammu
& Kashmir, Himachal Fradesh, Uttar Pradesh, West Bengal, Sikkim, Meghalaya and
Tamil Nadu,

Indochina and Afghanistan.

7. Stellaria palustris Rete, Fl. Scand. Prodr. ed. 2, 106. 1795, 5. glauca With,, Arr.
Brit. P, ed. 3, 2: 420. 1796; Edgew. & Hook. f. in F1. Brit. India 1: 233, 1874,

Herbs, perennial with a slender horizontal stock; stems suberect or erect, 4-angular,
glabrous; flowering shoots slender, weak gnd brittle, 9 - 30 cm high. Leaves sessile,
lincar-lanceolate, rounded at base, acuminate at apex, 1.5 - 5 cm long, glabrous with
thick margins and a distinct midnerve, Flowers 1.2 - 1.8 cm across; pedicels erect, 3-6
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cm long. Sepals lanceolate, acute at apex, 5 - 6 mm long, green, 3-nerved, broadly
scarious-margined, Petals 2-id to base, as long as or longer than sepals, white. Stamens
10. Styles 3. Capsules broadly ovoid, 6-valved, as long as sepals; seeds ovoid, ca 0.7x 1
mm, reddish brown, bluntly tuberculate.

Fl. & Fr. July - Sepl.

Distrib. India: Alpine Himalayas, above 3900 m, on rocks. Jammu & Kashmir and
Himachal Pradesh.

Pakistan, China (Tibel), Russia, W. Asia, Europe and Greenland.

8. Stellaria patens D. Don, Prodr. Fl. Nep. 215, 1825, 5. longissima Edgew. &
Hook £ in Fl. BriL. India 1: 231. 1874,

Herbs, laxly tufted, decumbent; stems slender, 15 - 45 cm long, much branched, with
long while silky hairs. Leaves sessile, lanceolate to narrowly elliptic, acute at apex, 10 -
25 x 1 - 2 mm, spreading and recurved, white-pilose beneath, flat, opaque, 1-nerved,
Flowers ca 1.2 cm across, solitary, axillary or in terminal few-flowered cymes; peduncles
erect, 2.5 - 6.5 cm long. Sepals narrowly lanceolate, 5 - 6 mm long, glabrous, broadly
scarious-margined. Petals as long as sepals, white. Stamens 10. Styles 3. Capsules
S-valved, shorter than sepals; seeds dark brown, tuberculate.

Fl. May - Sept.; Fr. Sept. - Nov.

Distrib. India: Temperate and alpine Himalayas, 2000 - 2500 m, near cultivated
arcas. Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, West Bengal, Sikkim,
Arunachal Pradesh and Meghalaya.

Nepal and Bhutan,

9. Stellaria reticulivena Hayata, Icon. Pl Formos. 7: 1, [. 1. 1918; Majumdar in
Bull. Bot. Surv, India 21: 172, ff.1 - 9. 1979, §. micrantha Hayala, Mat. Fl. Formosa 36,
1911, non Spruce ex Rohrb. 1871 - 73,

Herbs, slender, suberect or decumbent, glabrous; internodes 1 - 2 (-3) cm long.
Leaves sessile, broadly ovate, rounded at base, acuminate at apex, 6 - 15 x 4 - 10 mm,
sometimes ciliate along margins, pale green; midnerve impressed above, prominent
beneath; minor nerves reticulate. Flowers in slender leafless branched cymes; pedicels
divaricate; bracts ovale, acute, scarious. Sepals 5, ovale Lo ovate-oblong, acute at apex,
2- 2.5 mm long, scarious-margined. Petals 5, 1 - 1.5 mm long, white. Stamens 5 - 10, ca
2 mm long. Styles 3, recurved at apex. Capsules ovoid, 6-valved, ca 3 mm long; seeds
globose, compressed, 0.6 - 0.8 mm in diam., dark brown, shortly beaked, reticulate.
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Fl & Fr. April - June.

Distrib. India: Temperate Himalayas, 1800 - 2800 m, by stream sides in lorests,
Sikkim and Arunachal Pradesh.

Bhutan and Taiwan,
10, Stellaria semivestita Edgew. in F1. Brit. India 1: 230. 1874,

Herbs, caespitose; stems decumbent, 15 - 45 cm high; branches ascending, crowded,
pubescent with white woolly hairs. Leaves linear-subulate, 8 - 32 x 1 - 2 mm, spreading,
recurved, 1-nerved, woolly to glabrescent on both surfaces. Flowers solitary, ca 1.2 cm
across; pedicels 2 - 28 cm long. Sepals lanceolate, acuminate at apex, ca 6 mm long,
broadly scarious-margined, glabrate to tomentose. Petals longer than sepals. Stamens
10. Styles 3. Capsules elliptic-oblong, 6-valved, ca 4 x 6 mm; seeds few, suborbicular,
fMattened, ca 1 mm in diam., dark brown, rough with blunt elevations.

Fl. & Fr. April - Sept.
Distrib. India: Temperate Himalayas. Jammu & Kashmir and Uttar Pradesh.
Nepal.

Notes. An alcoholic extract shows anticancer activily against human epidermoid
carcinoma of the nasopharynx in tissue culture, The plant is toxic to adult albino mice.

11. Stellaria sikkimensis Hook. [, Fl. Brit. India 1: 230. 1874,

Herbs, caespitose, decumbent, with brown patent hairs; stems branched, villous,
shiny below. Leaves sessile or subsessile, ovate or ovate-lanceolate, 6 - 20 x 2 - 8 mm,
spreading, ciliale on both surfaces. Cymes terminal, lax. Flowers 5 - 6 mm across;
pedicels up to 8 mm long. Sepals lanceolate, acuminate at apex, 4 - 5 x 1 mm, broadly
scarious-margined, pilose. Pstals 3 - 4 mm long. Stamens 10. Styles 3. Capsules
ovoid-oblong, S-valved, enlire, 5 - 6 mm long; seeds many, ca 0.7 mm in diam., dark
brown, smooth.

Fl. May - Aug.; Fr. July- OcL

Distrib. India: Temperate and subalpine regions, on rocks and moist edges of
forests, West Bengal, Sikkim and Arunachal Pradesh.

Nepal and Bhutan.
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12. Stellaria subumbellata Edgew. in Fl. Brit. India 1: 233. 1874,

Herbs, decumbent, 10 - 20 cm, glabrous; stems very slender, sometimes tufted,
Leaves sessile, linear or elliptic-oblong, acute or acuminate at apex, 3 - 18 x0.75 - 1.5
mm, thick alung margins. Flowers ca 4 mm across, solitary, axillary or in terminal
subumbellate cymes; pedicels capillary, 8 - 25 mm long, deflexed in fruil; bracts ovate,
ca 2 mm long, membranous. Sepals ovate to ovate-lanceolate, acute at apex, 2- 2.5 mm
long, scarious-margined, green, 3-nerved. Petals absent. Stamens 5. Styles 3. Capsules
narrowly ovoid or subcylindrical, 5-valved, ca 4 mm long; seeds ovate, angular, pale
brown, rough.

Fl & Fr. Aug. - Scpl.

Distrib. India: Alpine Himalayas, above 3500 m. Jammu & Kashmir, Uttar Pradesh
and Sikkim.

Pakistan, Nepal, Bhutan and China (Tibet).

13, Stellaria tibetica Kurz in Flora 55: 285. 1872; Edgew. & Hook. [. in FL. Brit.
India 1: 231. 1874,

Herbs, densely glandular-pubescent; stems ascending, 9 - 14 cm high, shiny at base.
Leaves sessile, suberect, oblong, acute to subacute at apex, 8 - 20 x 5 - 7 mm, opaque;
midnerve slender, others obscure. Cymes axillary and terminal, erect, pedunculate,
few-flowered. Flowers erect, ca 1 em across; pedicels 3 - 8 mm long; bracts 3 - 4 mm
long, coriaceous; bracteoles narrowly ovate, acute at apex, ca 2 mm long, Sepals elliptic,
acute at apex, 5- 6 mm long, scarious-margined. Petals 2-fid with obtuse lobes. Stamens
shorter than sepals. Ovary ca 1 mm in diam., many-ovuled; styles 3, slender, 2- 3 mm
long. Capsules broadly ovoid, 6-valved, shorter than sepels; sceds 8 - 9, flat, brown,
muricate.

Fi. & Fr. July - Aug.

Distrib. India: Alpine Himalayas, above 4000 m, on rocky slopes. Jammu &
Kashmir.

Pakistan and China (Tibet).

14, Stellaria uliginosa Murray, Prodr. Stirp. Gott. 55. 1770; Edgew. & Hook. [. in
Fl. Brit. India 1: 233. 1874.

Herbs, annual, suberect or procumbent, glabrous; stems slender, 10 - 40 cm high,
4-angular, glaucous. Leaves sessile, ovate-lanceolate to linear-lanceolate, acute or
acuminate and sometimes mucronate at apex, sometimes undulate along margins, § - 25
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mm long, often with white lacerate stipule-like processes at base. Cymes axillary and
terminal, few-flowered; bracts ca 1 mm long, scarious. Sepals lanceolate to subulate,
acuminate at apex, 2.5 - 3.5 mm long. Petals minute, more or less equalling sepals, or
absent, 2-fid almost up to base; lobes oblong, divergent. Stamens 5 - 10, Styles 3,
Capsules ovoid, 6-valved, equalling sepals; seeds ca 0.5 x 0.6 mm, pale brown, smooih
or covered with low mammillae.

KEY TO THE VARIETIES
is, Leaves entire; stamens 10; sceds smooth 141, var, uliginess
b, Leaves undulate-margined; stamens 5 - 8; seeds mammillate 14.2 var. undulata

14. 1. var. uliginosa
Fl. March - July; Fr. Aug. - Sept.

Distrib. India: Alpine Himalayas, above 2800 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh, Assam and Tamil Nadu.

Pakistan, Nepal, Bhutan, China, Russia (Siberia), N. Africa, W, Asia, Europe and
M. America.

Notes. A decoction of the leaf is said to be used as a galactogogue.

14. 2. var. undulata (Thunb.) Fenzl in Ledeb,, Fl, Ross, 1; 393, 1842; Mirzushima in
Fl. E. Himal, 82, 1966. S. undulata Thunb., Fl. Jap. 185. 1784,

Distrib. India: Temperate Himalayas. Sikkim and Arunachal Pradesh.
Nepal, Bhutan, Taiwan and E. Asia.

18. Stellaria vestita Kurz in J. Bot. 11; 194, 1873, 5. saxatilis D.Don, Prodr, Fl.
Nep. 215, 1825; Edgew. & Hook. f. in FL. Brit. India 1: 232, 1874. 1825, non Scop. 1772

Herbs, weak, greyish, laxly tufted, up to 90 em high; stems decumbent, upper parts
densely woolly-tomentose with stellate hairs. Leaves subsessile, ovate-oblong or ovate-
elliptic, rounded at base, acute at apex, 4 - 24 (-54) x3- 15mm. Cymes lax, few-flowered,
axillary and terminal; peduncles 1.3 - 5 cm long; pedicels 0.8 - 2.5 cm long; bracts
linear-subulate, 3(-5) mm long. Sepals oblong, acute at apex, 5 - 6 mm long, narrowly
membranous along margins. Petals 2-fid almost up to base, ca 4 mm long. Stamens 10.
Styles 3. Capsules ovoid-oblong, 5-valved, as long as sepals; seeds ca 10, ca 1 mm in
diam., black, rough, without tubercles.

Fl. March - May, Fr. May - Junec,
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Distrib. India: Temperate Himalayas and the Western Ghats, 1400 - 2700 m, edges
of cultivated ficlds. Sikkim, Arunachal Pradesh, Assam, Meghalaya and Tamil Nadu.

Nepal, Bhutan, China (Tibet), Japan, Taiwan, Cambodia, Laos, Victnam, Indonesia
(Java) and Philippines.

Notes. A decoction of the plant is said to relieve boneache and rheumatic pain.

16. Stellaria wallichinna Benth. ex Haines in Bull. Misc. Inf. Kew 1920: 66, 1920,
8. media (L.) Villars, Hist. PL. Dauphine 3: 615. 1789, p. p.; Edgew. & Hook. f. in Fl.
Brit. India 1: 230, 1874,

Herbs; stems slender, with 2 lines of pubescence and scattered glandular hairs.
Leaves petiolate, ovate or ovate-lanceolate, broadly cordate at base or cuneate towards
petiole, 1 - 2.5 cm long; petioles slender, pubescent. Flowers solitary, twice as long as
sepals or longer. Sepals 4, ovate, acute or acuminate at apex, 2.5 - 3 mm long. Petals 4,
ovate, 2-fid or emarginate. Stamens hypogynous. Ovary ovoid; styles 2 - 3, recurved.

Capsules 6-valved, shorter than sepals; seeds 10 - 15, rough or faintly obtusely tubercu-
late.

Fl. Feb. - Aug.

Distrib, India: Bihar, West Bengal, Sikkim, Arunachal Pradesh, Assam, Manipur
and Meghalaya.

Bangladesh.

17. Stellaria webbiana (Benth, ex G. Don) Edgew. & Hook. f. in Fl. Brit. India 1:
230. 1874. Leucosternma webbianum Benth. ex G. Don, Gen. Hist. 1: 449, 1831,

Herbs, slender, decumbent, 15 - 30 cm high, glabrous or sparsely white-hairy; stems
4-angular, branched. Leaves sessile, linear, acicular, 8 - 16 mm long, spreading, rigid,
shiny, 1-nerved. Flowers axillary, suberect, white; pedicels capillary, 2.5 - 5 cm long,
Sepals 4, lanceolate. acuminate at apex, 5 - 7mm long, broadly scarious-margined, shiny.
Petals 2-fid up to middle, 10 - 11 mm loag with narrow obtuse lobes. Stamens 8. Styles
2. Capsules ovoid, 6-valved, equalling sepals; seeds compressed, 0.8 - 1 mm in diam.,
pale brown, papillate along margins.

Fi. & Fr. April.
Distrib. India: Temperate Himalayas. Jammu & Kashmir and Uttar Pradesh.

Nepal and Afghanistan.
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14. Thylacospermum Fenzl
Monotypic; description and distribution as for the species below.

Thylacospermum caespitosum (Cambess.) Schischkin in Spiosk Rast. Gerb.
Russk. Fl. Bot. Muz. Rossijsk. Akad. Nauk. 9: 90, 1932. Periandra caespitosa Cambess,
in Jacquem., Voy. 4 (Bot.): 27, 1. 29. 1835, Thylacospermum rupifragum (Karelin & Kir.)
Schrenk, Enum. PL. Nov. 2: 53, 1842; Edgew. & Hook. [. in Fl. Brit. India 1: 243, 1874,
Bryomorpha rupifraga Karelin & Kir. in Bull. Soc. Imp. Nat. Moscou 15: 172. 1842,

Herbs, perennial, densely caespitose, glabrous; stems numerous, forming large hard
spherical or hemispherical cushions of 25 - 100 cm across. Leaves densely crowded,
sessile, ovate, acute to acuminate at apex, 2 - 4 x 0.75 mm, glabrous, nerveless, keeled
near apex, scarcely recurved, sharp Lo touch at tips. Flowers subsessile, solitary at apex
of stem, hidden between leaves, ca 2.5 mm across. Calyx-tube funnel-shaped, divided
up to middle inta 4 - 5 lobes. Petals 4 - 5, oblong, entire, ca 1.5 mm long, white. Stamens
8 - 10, on a glandular ring; glands placed between bases of lilaments, small, oblong.
Owary shortly stalked, 1-locular with few-ovules; styles 2- 3, filiform. Capsules spherical,
4 - 6-valved, coriaceous, shiny; sceds few, large with solt loose seed coats.

Fl. & Fr. June - Sept.

Distrib. India: Alpine Himalayas, on slopes and rocks. Jammu & Kashmir, Hima-
chal Pradesh, Uttar Pradesh and Sikkim.

Nepal, China (Tibet) and C. Asia.
25. Vaccaria Medikus

Herbs, annual, glabrous, often growing among grasses; stems erect. Leaves oppo-
site, oblong or lanceolate, connate at base. Cymes large, corymbiform. Flowers red,;
epicalyx absent. Calyx ovoid-pyramidal, 5-angular; tube winged with 5 teeth, without
commissural veins. Petals 5, hypogynously inserted on a short thick anthophore; limb
obovate, denticulate with a linear claw. Stamens 10, inserted with petals; filaments
filiform; anthers 2-locular, dehiscing longitudinally. Ovary 2-locular, rarely 3-locular,
many-ovuled; styles 2, rarely 3. Capsules ovoid, 4- or 6-dentate at apex; seeds many,
globose, granulate.

Mediterranean region; 3 species, one species in India.
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Vaccaria pyramidata Medikus, Philos. Bot. 1: 96, 1789, Saponaria vaccaria L., Sp.
Pl 409. 1753; Edgew. & Hook. f. in FL. Brit. India 1: 217. 1874, p. p. Fig. 118,

Beng: Sabuni; Hindi: Musna.

Herbs, annual, robust, 15 - 60 cm high, branched, glabrous; taproot siender. Leaves
cordate-lanceolate, acute at apex, 2.5 -7.5x0.8 - 1. 8cm, glabrous; lower lcaves somewhat
petiolate, the rest sessile. Flowers erect, in lax corymbose dichasial cymes; pedicels
slender. Calyx tube inflated, ca 1.2 cm across, with 5 sharp angles or wings; teeth §,
triangular. Petals rose-coloured; limb cuneate or rounded or somewhal emarginate;
coronal scales absent, Capsules globose, 4-valved, 4-locular below, included; seeds
globose, ca 2 mm in diam., black, granulate,

Fi. & Fr. May - Sepl.

Distrib. India: An introduced weed, throughout the plains and hills.

Temperate Asia, Europe; also introduced in N. America and Australia,
EXCLUDED SFPECIES

Arenaria ludlowii H. Hara has been recorded from Bhutan whereas A. globiflora
(Fenzl) Edgew. & Hook. f. has been reported from Nepal and Tibet. A. melanandra
(Maxim.) Mattf. ex Hand-Mazz., A. mukejecana (Majumdar) H. Hara, A. paramela-
nandra H. Hara and A. roseiflora Sprague have been recorded from Nepal only.

Cerastium fontanum Baumg. subsp. grandiflorum (Buch-Ham, ex D, Don) H. Hara
has been reported from Nepal.

Dianthus chinensis L. var. aspera Koch, reported to occur in Ladakh, is excluded in
the absence of any specimen.

Pseudostellaria heterantha (Maxim,) Pax var. nepalensis (Majumdar) H. Hara has
been reported from Bhutan, China (Tibet) and Nepal, whereas P. sylvatica (Maxim.)
Pax has been recorded from Bhutan,

Silene alba (Mill.) E.H. Krause, a western species, reported as an addition to the
flora of India by Nair (Bull. Bot. Surv. India 11: 201. 1969) is not yet naturalised. §.
armeria L. and §. noctiffora L. are ornamental species which sometimes occur as escapes
from cultivation, §. pendula L., reported to have extended into India by Chowdhuri
(1957) is excluded as there are no specimens. S. stracheyi Edgew, is excluded following
Chowdhuri (1. c.). §. chodaiii Bocg, (1969), based on Kingdon-ward 14134 [rom Ze la
(Arunachal Pradesh) is excluded as the exactness of the type locality is in doubt. §.
brigittae Bocg,, S. fissicalyx Bocq. & Chater, 5. helleboriflora Excell & Bocq., 8. holos-
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Fig. 118. Vaccaria pyramidata Medikus : a. flowering shoot; b. calyx; c. petal; d.
stamens and pistil; e. pistil; [ seed.
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teifolia Bocg, & Chater, 5. julaensis Grierson, 5. linae Bocg, S. pseudo-cashmeriana
Bocq. & Chater, S. purii Bocq. & Saxcna and §. vautierae Bocg. are cither from Nepal
or Bhutan.

Spergula rosea Blatter (J. Asiat. Soc. Bengal n.s. 26: 340. 1930) was described from
Bombay. It is excluded here due to the absence of any specimen including the type
(Hallberg 19799).

Stellaria depressa Schmid, §. gyangtsensis F. Williams and 5. media (L.) Villars var.
procera Klatt & Richter have been recorded from Ladakh, Sikkim and Darjeeling
respectively. Having not scen any specimens, they are excluded. 5. congestiflora H.
Hara, 5. nepalensis Majumdar & Vartak and 5. ovatifolia (Mizushima) Mizushima have
been recorded only from Nepal.
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zeylanica (Gaertner) Thwaites 39, 399, 40
Cathecartia Hook.T. 10
Ivrata Prain 19
villosa Hook. 15
Celastracese 424
Cerastium L. 503, 519
alpinum L. 521
mgquaticum L., 548
cerastoides (L.) Britton 519, 521, 522
dahuricum Fischer 521, 523
fontanum Baumg. 521
subsp. grandiflorum (Buch.-Ham.
ex D.Don) H.Hara 593
subsp. triviale (Link) Jalas 523
glomeratum Thuill. $21, 523
indicum Wight & Am. 521, 524
thomsonii Hook.[. 521, 524

irigyouem Villars 521

Bl
triviale Link 523
wnlgatum avci. non L. 523
wilgatum L.
var. glomeratum (Thuill) Edgew. & Hook [,
523
var. triviale (Link) Edgew. & Hook [, 523
Cheirambus L. 91, 178
albiflorus T .Anderson 127
cheiri 1. 178
himalayensis Cambess. 119
incanux L. 219
parrvoides Hook.[. & T Anderson 127
stewartid T Anderson 121
trisiis L, 221
Cherlena junipenng D.Don 509
sedordex | 547
Chilmoria pertandra Buch.-Ham. 422
Chorispora R.Br. ex DT, 92, 214
bungeana Fischer & Mever 215
elegany Cambess, 216
var. sabulpsa (Cambess) O Schulz 218
macropods Traute. 218
sabiloss Cambess, 215, 216
war. eglandulosa Naray, ex Naithani &
Unival 216
war. sabulosa 216
sibirica (L.) DC. 214, 217
tenella (Pallas) DT, 214, 217
Christolea Cambess. 90, 118
albiflora (T.Anderson) Jafn 127
crassifolia Cambess, 119
hamalaicus Hook I, & Thomzon 119
himalayensis (Cambess.) Jalri 119
lanuginosa (Hook f. & Thomson) Cvez. 120
parkeri (O Schulz) Jafri 119, 120
pumila {Kurz) Jafri 119, 121
scaposa Jafrni 119, 121
stewartii {T.Anderson) Jafri 119, 121
Cleome L. 249, 299 3K, 326
angustifolia Forsskal 300, 301, 302
ariana Ilndgs & Lammond 300, 302*
aspera Koenig ex DO, 300, 301, 303, 313
asperrima Blatier 314, 315
brochycarpa Vahl ex DC. 317
var. glavea Blatter & Haltherg 316
var. longipetiolata Sabnis 116
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burmannii Wight & Arm. 300, 301,
34, 305, 313
chelidomii L.[ 300, 302, 306, 307, 308
dolichostyla Jafri 309
felina L.f. 300, 302, M8
fimbriata Vicary 300, 301, 308, 30%
fruticosa L. 250
gynandra L. 300, 301, 309, 312, 320
wvar. gvnandra 310, 311
var. nana (Blater & Hallberg)
Bhandari 300, 310
hassicrians Chodar 300, 316, 320
heptaphylla L. 320
houttesna Schlecht. 320
monophylla L. 300, 301, 31X 313
oruithapodioides Forsskal 317
emithopodioides L. 317
papillosa Steude] 314
parvflora B Br, 317
uinguenerwa DC, 309
guiinguenenia sensu Hook. (. & Thomson 308
rutidosperma DC. 300, 301, 304, 313
scaposa [C. 300, 301, 314
simplicifolia (Cambess.) Hook.[. & Thamson
300, 301, 314 315
speciosa Haf. 300, 301, 316, 321
spinosa Jacg. 321
temella L[ 302
vahliana Fresen, 30, 302, 316, 317
var. glauca Blaner & Hallberg 317
var, longipetiolora 317
viscosa L. 300, 302, 317
var. nagarjunakondensis Sund.-Ragh. 300,
38, 9
var. viscosa 318, 320
Clypeols maritima 1. 98
Cochlearia L. 92, 190
cochlearioides (Roth) Santapau & Maheshw,
191
flava Roxb. ex Hook [. & T Anderson 191
himalaica Hook I, & Thomson 191
hobsewii Pearson 241
scapiflora Hook f. & Thomson 126
Cochlospermum Kunth ex DT, 380, 383
gossypiam DC. 383
religiosum (1.} Alsion 383, 384

Conringia Fabe. 90, 140
planigiliqua Fischer & Moyer 140
Coronopus Linn. 91, 191
didymus (L) Smith 192
Corydalis DC. 38, 36 ¢
adiantifolia Hook.T. & Thomson 37, 40
var. adiantifolia 40
var. heterocarpa Jafn 40
alpestris C. Meyer 36, 41
astragafing Hook.f. & Thomson 73
borii C-Fischer 37, 41
boweri Hemsley 39, 42
cashmeriana Hoyle 36, 42, 43
var. ecrisfata Prain 42
easimirinna Duthie & Prain 38§, 43, 71
cavei D.long 38, &4
crispa Prain 38
chaerophylla DC. 37, 44, 59
var. geramifolia (Hook [ & Thomson)
Hara 57
changuensis D.Long 38, 45
clarkei Prain 37, 46
cornuta Royle 39, 46, 47, 73
crassifolin Royle 36, 48 49
erasgissima Cambess. 49
cnspa Prain 38, 44, 49
crithimifolia Rovle 37, 49
deniticnlato-bracteata Fedde 62
diphylla Wallich 36, 50, 51
dorjii 0. Long 36, 52
drepansntha D.Long 35, 52
dubia Prain 39, 53
duthiel Maoogm, 39, 53
var. sikkimensis Prain 71
ecriztata (Prain) D.Long 42
var. longicalcarate D Long 42, 43
elegans Hook.l. & Thomson 39, 53
clegars sensy Hook.T. 46
fabconeri Hook.[. & Thomson 348, 53
fikcina Prain 38, 39, 55
filiformis Royle 38, 58, 71
Mabellnta Edgew. 37, 56
Maccida Hook.[. & Thomson 36, 56
gerdae Fedde 84
geraniifolia Hook .l & Thomsen 37, 57, 58
gorischakowvun aucl. non Scheenk 75



gortschakovii Schrenk 39, 59
govaniana Wallich 37, 60, 61
graminea Prain 69
hendersonit Hemsley 37, 60
hookeri Prain 39, 62
juncea Wallich 37, 63
Iselia Prain 38, 63
lathyroides Prain 37, 64
latifolia Hook £, & Thomson 36, 64
leptocirpa Hook [ & Thomson 36, 65
lomgipes auct. non DC. 55, 70

var. burkilli 70

var, phallutiama 70

war, smvithii 70
longipes DC. 71
meifolia Wallich 39, 66

var. siklimensis Prain 66

var. wolsces Prain 66
moorcroftiena Wallich ex Hook.f. & Thomson
49, 5y
mucronifera Maxim. 38, 66
nana Royle 36, 67

var. jecguemontis Fedde 73
oligantha Ludlow 36, 67
ophiocarpa Hook . & Thomson 37, 68
pakistanica Jafri 40, 68, 71
polygatina Hook.f. & Thomson 38, 69
praoimiana Kanodia & Mukerjee 43
pseudocrithimifolia Jafri 37, 70
pscudolongipes Liden 39, 70, 71
remora Hook T & Thomson 67

var. mang Hook £, 67

var. wiginans Hook f, 76
rutaefolia 50
rutiifolia suct. non Sibth, & Smith 50
shakyae Liden 37, 71
siburica auct, pon (L.F) Persoon 43, 70
sikkimensis (Prain) Fedde 39, 71
stocheyoides Fedde 49
stewantii Fedde 38 72
siracheyi Prain 39, 73
siricta DC. 37, 73
tihetica Hook [, & Thomson 37, 74
thyrsiflora Prain 38, 71, 75
trifoliata Franchet 36
trifaliolata auct. plur, 75

waginans Royle 19, 76
Crambe L. 90, 141
cordifolia Steven
subsp. ketschyana (Bolss.) Jalri 141
var. cordifolia 142
var. kowschyana (Boiss)) O Schulz 141
korsehyana Boiss. 141
Cratgeva 321
Crateva L. 248, 321
adansonii DC,
subsp, odora {Buch.-Ham.) Jacobs 323, 313
lophosperma Kurz 324
magna (Lour.) DC, 322, 323, 324
anrvala Buch -Ham. 324
ruirgls sensu Blaner 322
odora Buch.-Ham. 322, 324
religiosa swci. pon Forsier £ 324
rebigioss Forsier [ 321, 325, 326
var. wirvale (Buch.-Ham.) Hook [ &
Thomsen 324
var. roxburghs (R.Br) Hook [ &
Thomson 322
religiosa sensy Dunn 323
raxhirghis B.Be. 322, 373, 324, 326
unilocularis Buch.-Ham. 322, 333, 33§
Croton congestum Lour. 434
Cucubalus L. 502, 504, 525, 526
baccifer L. 525
vizearus L. 577
Curcute 310

[

Dactylicapros macrocapsos (Prain) Husch. 78
royler (1look.l. & Thomson) Hutch, 79
thalictrifiolia Wallich 79
torufosnr (Hook L& Thomson) Huich, #1

Descurainia Webb & Herth, 92, 236
sophis (1) Webb ex Prantl 237, 238

Dianthus L, 504, 525, 548
anatolicus Boiss. 527
angulatur Royle ex Benth, 532
barbatus L. 527
cachemiricus Fdgew. 527, 528
caryophyllas L. 527, 528
chinensis L, 527, 528, 529

var. aspera Koch 593



crinitus Smith 527, 530
delioides [ 527, 530
fulconeri Edgew. 527, 53
fimbriaius M. Bieb. 531
jacquemontii Edgew. 5217, 531
oricalalis Adams 527, 831
var. aogulatus (Royle ex Henih.)
Majumdar 532
var. orientalis 532
plumarivs L. 527
segutern Villars 528
Dicentra Bernhardi 35, 77
grandifoliolata Merrill 79
macrocapnos Prain 78
paucinervia K.Stern 77, T8, 79
roylei Hook.l. & Thomson 77, 79
seandens auct, non (D.Don) Walp, 78
scandens (D.Don) Walp, 77, 79, 80, 52
thalictrifolia (Wallich) Hook . & Thomson
toruloga Hook.f. & Thomson 77, 81
ventii Khanh 78, 82
Dieranostigma Hook.[. & Thomson 1, 7
lactucoides Hook [ & Thomson 7
Diglyitre scandens D.Don 79
Dilophila Thomson 91, 192
salsa Thomson 193, 104
Diplomais T, 90, 142
griffithii (Hook.f& Thomson) Poiss. 142
muralis (L.} DC. 142, 143
Dipterygium Decsne 249, 326
glaucum Decsne 327, 328
Dantostemon Andrz. ex Ledeb. 90, 122
glandulosus (Karelid & Kir.) 0.Schulz 122
pectinatus (DC.) Ledeb. 122, 123
Diraba L. 91, 151
alping auct. non L. 153, 1509, 164, 166
v, korschingkye O, Fedisch, 161
altaica (C_Meyer) Bunge 152, 153
alfghanica Boiss. 151, 153
var, rastrata (Pohle) O.5chulz 153
amoena O Schulz 152, 154
aubrietoides Jafri 152, 154
cachemirica Gandoger 151, 155
cholsensis W Smih 152, 155
var. leiocarpa Hara 155
dasysstra OLSchule 153, 156

elnta auct, non Hook [ & Thomson 166
clata Hook f. & Thomsen 152, 156
ellipsoidea Hook.© & Thomson 152, 157
eniopoda Terce. 152, 157
falcomeri O.5chulz 153, 158
Padnitzensis var. homotrichs (Ledeb)
Hook.l. & T. Anderson 153
glacialir aucl. non Adams - 155, 167
glomerata Royle 152, 158

var, desycarpa O.Schulz 158

gracillima Hook I, & Thomson 152, 159, 160

humillima O.Schoke 151, 159
imcama avct, non L. 161, 162
ncompacta avct. nof Sleven [T
korschinskyi (O.Fedtsch.) Pohle 151, 161
lanceolata Royle 132, 161
var. leecarpa (O Schulz 161
lasiophyile auct. non Royle 158, 163, 168
lasiophylla Royle 151, 161
lisrearix auecl, non Boisa, 168
ludiowiana Jalri 153, 162
melsnopus Komarov 152, 162
muralis suct. non [ 163
nemorosa L. 152, 163
rnbigena O Schulz 18]
cariocarpa 0. 5chule 153, 163
edmcgra Dunn 24
elgae Regel & Schmalh, 152, 1
oreades Schrenk 152, 164, 165
palyphylls O.Schulz 152, 166
pyriformes Pohle 167
radicans Royle 152, 166
rovea Turcz. 234
rosirata Pohle 153
rupesiris B.Br. var altaica CMeyer 153
seiosa Royle 151, 167
sikkimensis (Hook.f. & Thomson)
Pohle 153, 167
stenobotrys Gilg & O.Schule 153, 168
var, letocarpa O Schuly 168
sienocarpa Hook. [ & Thomson 152, 168
tenermima O.5chulz 151, 169
var. frichocarpa O.Schulz 169
tibevica Hook [ & Thomson 152, 169
var. duthres (). Schulz 169

var. thomsonn Hook [ & T, Anderson 169




war, sikkimensis Hook . & Thomson 1867
wvir, wisterborfomn Hook T &
Thomson 138, 170
irinervis O.Schalz 151, 170
werma L. 171
wahlenbergu Schur.
var. homotricha Ledeh, 1353
wardii W.Smith 159
winterbottomii (Hook.[. & Thomson)
Pohle 153, 170
Drabopsis C.Koch B89, 123
vemna C.Koch 123
Drymaria Schuliess 503, 532
cordata sensu Edgew. & Hook.l 533
diandra Blume 532, 533, 534
villosa Cham. & Schlecht. 533
Drypetes longifolia (Blume) Pax & Hoffm, 423

E
Erophila DC. @1, 171
temerrima (O Schulz) Jafri 169
verna (L) Besser 171
wulgaris DC. 171
Epirixanthes Blume 451
clongata Blume 451, 452
Ermania albiflora (T Anderson) O.Schule 127
himalayensis (Cambess.} O Schulz 119
koelzii O0Schulz 121
parker: 0.5chulz 120
scaposa (Jalr) Botsch. 121
stewartis (T-Anderson) O.Schulz 121
Eruca Miller 90, 143
sativa Miller 143
verrcarma (L.} Cav. var. satrva (Miller)
Thell. 143
Erysimum L. 91, 178
aiichisonii O Schulz 179
alliaria L. 225
alaicum C. Mever 179, 180, 181
barbaraca L. 107
bhutanicum W Smith 182
bicorne Aiton 221
cachemiricum O.Schulz 179, 180
deflexum Hook.[. & Thomssn 179, 180
funiculosum Hook.[. & Thomsom 179, 182
hieraciifolium L. 179, 182, 183
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longisiliquum Hook [ & Thomson 179, 182

melicentse Dunn 179, 184

odoratum aucl. pon Ehrh, 184

afficinale L. 244

pachycarpum Hook.f. & Thomson 179, 184

parkeri OSchple 184

planisiliguem (Fischer & Mever) Steudel 140

repandum L. 179, 184

strictum Caertner [, 182

thomsonii Hook [, 179, 185

wisdaceum [, Dom 117
Eschscholtzia Cham. 1, 8

ealifornica Cham. 8 9
Euclidium R.Br. 91, 172

syriacum (L) RBr. 172

tartarrcum (Willd) DC. 173

tenuissimum (Pallas) O Fedisch. 172, 173
Eutrema primufifolinm (Thomson} Hook f.&
Thomson 232

septiperum Bange 213

F
Farsetia Turra B8, 94
aegypliace awct. non Turra 97
edgeworthii Hook [. & Thomson 97
hamiltonii Royle 94, 95
heliophila Bunge ex Cosson 94, 96
jacquemaontii Hook.f & Thomson 94, 95, 96
subsp, edgeworihii (Hook f. & Thomson)
Jairi 97
subsp, jacquemontin 97
macrantha Blaner & Hallberg 94, 97
FLACOURTIACEAE 386, 387
Flacouria L'Herit, 387, 401
cataphracta Roxb. ex Willd, 403
helleri Gamble 401, 402
indica (Burm.[) Merr. 401, 402, 403, 406
inermis Roxb, 387, 407
jangomas (Lour) Raeusch. 401, 403, 404
latifolia (Hook [. & Thomson) Cooke 401,
405, 406
montana Grahams 387, 4011, 406
ramonichii L'Herit. 402, 403
var. latifolis Hook.f. & Thomson 402, 405
rukkam Foll. & Mor. 387, 407
sepiaria Roxb, 402, 403
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sumatrana Planch. ex Hook.D. & Thomson 402

FRANKENIACEAE 500
Frankenia 1. 500
puberulenta L. 500
FUMARIACEAE 34
Fumaria L. 35, 82
capreolata [ 83
indica (Haussk.) Pugsley 83, 84
officinalis L. 83, B4
parviflora Lam. B4
subsp. vaillansi (Loisel.) Hook f, &
Thomson 84, BS
vaillantii Loisel. B3, B4, 85
var. indica Haussk. B4

G
Glockidion hirsufum {Roxb.) Voigt 3038
Gmeling indica Burm f. 402
Goldbachia DC. 91, 185
hispida Blaner & Haliberg 136
laevigaia (M.Bich.) DC. 185
Gooringia littledalei (Hemsley) F.Williams 512
Gouffaa holosteoides C.Meyer 540
Guillenia E.Greene 92, 237
axillare (Hook.f. & Thomson) Bennet 237
duthiei (0.5chulz) Bennet 137, 239
flaccidum (0 Schulz) Hennet 237, 239
minuliflorum (Hook.[. & Thomson) Hennet
237, 240
Gynandropsis 317
brachycarpa (Vahl) DC. 318, 317
pemtaphylla (L) DC. 309
var. nana Blatter & Hallberg 310
speciosa (Ral) DC. 316
Gynocardia H. Br. 388, 407
odorata K. Br. 407, 408, 421
Crypsophils L. 504, 535, 548
alpina Habl. 549
cerastioides D.Don 535, 536
sedifolia Kure 535, 537

H
Hedina Ostenf, 91, 193

tibetica (Thomson) Osicaf. 193
Hedona ischnopetala F.Williams 542
Heliotropium rariflorum 317

Hepalosia locflingise Wight & Am. 553
Hemniaria L. 503, 537
cachemiriana Gay 537, 538
hirsuta L. 537, 538
var, incang (Lam.) Hook.F. 538
incana Lam. 537, 538
Hesperis africana L, 186
Holosreum L. 503, 539
umbeliatum L. 539
Homalium Jacg, 388, 410
bhamoense Cubbitt & Smith 411, 412
forma glabra 412
var. debbarmar Kanjilal 2 al. 412
ceylanicum (Gardner) Benth. 410, 412, 415
subsp. ceylanicum 411, 412
subsp. minutiflorum (Kurz) Mitea 410 412
ciliatum N. Mukberjec 412
jainii AN, Henry & Swamin. 410
minalifforum Kurz 411, 412
napaulense (DC.) Benth. 413
nepalente C.B.Clarke 410, 413
schlichii Kurz 410, 414
iomentosum (Vent) Bemb. 410, 414
travancoricum Beddome 410, 415 416
F/ icum 410
Hutchinsia fibetica Thomson 193
Hybanthus Jacg. 342, M43
enncaspermus (L) F. Muell. 343, 344
travancoricus (Beddome) Melchior 343, M5,
M
Hydnocarpus Gaerin, 385, 415, 417, 4213
alpina Wight 417, 418, 419, 420
castanca Hook [ & Thomson 423
kurzii (King) Warb, 409, 417, 418, 421
lasirfolia (Dennst. ) Sleumer 422
macrocarpa (Beddome) Warb. 418, 421
pentandra (Buch.-FHam ) Oken 417, 418, 422
sharmae P.SN . Rao & Sreck. 424
wightrana Blume 421
Hymenolobus Nutt. ex Torrey & Gray 92, 195
procumbens (L) Nuit. ex Terrey & Gray 195
Hypecoum L. 34, 35, 85
leptocarpam ook f. & Thomson &6
parviflorum Karelin & Kir. 87
pendulum L. 86, 87
var. parvillorum (Karelin & Kir.) Cullen 87




var. pendulum E7
procumbens auecl. non L. 87
procumbens L

1
Iberidella andersoni: Hook. [ & Thomssn 211

Iberis L. 92, 195

amara L. 196

odorata L. 196
sempervirens L. 196, 197
umbellata L. 196, 197
llecebracene 302
Tomidium suffruticosum (L) Hoemer &
Schulies 343

travancoricum Beddome 345
lsatis [ 91, 198
costata C Meyer 198
tinctoria L. 198, 199, 200

]
Jakkia vitelling Blume 499

K

Kohlrauschia Kunth 548
Kraschenirtkowvia Turex. ex Fenzl 555
heterantha Maxim, 555

L
Lepidium L. 92, 199
africanum (Burm.[) DC. 200
apetalum Willd. 201, 202
calycinum Stcphan ex Willd. 2456
capitatum Hook [, & Thomson 201, 202
chalepense L. 190
didymum L. 192
divaricatum auct. non Soland. 201
draba L,
subsp. chalepense (L) OSchulz 190
latifolivm L. 201, 203, 204
subsp. obtusum (Basiner) Thell. 203
var. platycarpum Traute, 203
obtusum Basiner 201, 203
perfoliatem L. 201, 205
pinnatifidum Ledeb. 201, 208

procumbens . 195
ruderale muct. non L. 202

ruderale L. 201, 206
sativum L. 201, 206
virginieum L. 201, 207, 208
Lepyradiclis Fenzl 503, 539
holosteoides (C.Meyer) Fischer &
C. Meyer 540, 541
tencra Boiss, 540
Lencosternma latifolia Benth, ex G Don 584
webbianum Benth. ex GDon 501
Lignariglla Bachni %2, 240
duthiei Nagshi 225
bobsonii (Pearson) Bachni 241
subsp. serpens (W. Smith) Hara 241
obscura (Dunn) Jafri 241
Lobularia Desv. 59, 98
maritima ([..) Desv, 98
Loxostemon Hook.(.& Thomson 90, 123
pulchellis Hook f. & Thomson 123
Ludia spinosa Roxb. 431
Lychnis L. 504, 542
apetala auct, non L. 565
apetala L. var, himalayensis Robeh, 567
bhutanica W Smith 568
brachypetals Homem. 574
brachypetala sensu Edgew. & Hook.f. 572
cancellata Edgew. & Hook.[. 563
cashmeriana Hoyle ex Benth, 563
coronaria (L) Desr. 542, 543
cunefolia Royle ex Beath., 573
himalayensyiy (Riohrb.) Edgew. & Hook.f. 5567
indica (Roxb. ex Ouh) Benth. 588
var. fimbricta (Wallich ex G.Don)
Edgew. & Hook.f. 565
inflata (Wallich ex G.Don) Benth. 573
ischnopetala (F. Williams) Majumdar 542
macrorhiza Royle ex Benth, 571
mulbcaulis Wallich ex Benth. 572
nigrescens Edpew. 571
nulans Rovle ex Beath, 568
prlosa (Edgew.) Edgew. & Hook.[. 570
pumila Royle ex Benith. 567
mewartii Edgew. 574

M
Macrua Forsskal 249, 327
apetala (Roth) Jacobs 329, 330
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arenana (DC.) Hook £ & Thomson 331
var, glabra 331
var, scabra 331
oblongifolia (Forsskal) A. Rich. 2635, 329, 331
Makolmia R.Be. 91, 186
africana (L.) R.Br. 186
intermedia C A Mey, 186, 187
stvicta Cambess. 229
stripoza Boiss. 186, 187
taraxacifolic Balbis ex Vass. 187
Matihiola R.Br, 92, 217
Navida Boiss. 218
incana (L) R.Br. 219, 220
adoraticsima auct, pon (Pallas) R.Be. 2190
tenera Rech.f. 221
tristis {L.) R.Br. 221
Meconopsis Viguier 1, 10
#culeata Royle 10, I, 12
bella Prain 11, 13
betonicifolia Francher 11, 13
bilramii Aswal 11
chelidonifolia 20
compta Pran 19, 20
discigera Prain 10, 14 15
horridula Hook.f. & Thomson 10, 13,17, 18
grandis Prain 11, 16 17
latifolia (Prain) Prain 11, 19
Iyrata (Prain) Pran 11, 18, 19, 20
napaalensis DC. 11, 20, 21, 22
neglecta G Taylor 10
nepalensiz 21
nipalenyis sensu Hook [ & Thomson 21
paniculata Prain 11, 21
polypoucides Prain 19, 20
racemosa Maxim. 17
tobasta Hook £ & Thomson 11, 22, 23
simplicifalia (D.Don) Walp. 11, 22, 23
sinuata Prain 11, 24
var. latifolia Prain 19
superba Prain 11, 18
villosa {Hook. £} G Taylor 10, 25, 26
wallichii Hosk f, 20
Megacarpaea DC. 91, 209
bifida Benth, 209
paiyandra Benth, 209, 210
Melandrium intrusum (Wight & Arn) Rohrbh. 564

faleoners Rohrh. 565

pilocum Edgew, 567

rongaricam Fischer, CMeyer & Ave-Lall. 574
Meonauron cucullatum 263

Microsinmmbrium axllore (Hook . & Thomson)
0. Schulz 237

duthies O Schulz 239
Maccidum (.Schulz 239
mimliflorum (Hook [ & Thomson)
0.Schule 240

Minuartia .. 503, 544
biflora {L.} Schinz & Thell. 544, 545
ebracteolats Majumdar & Giri 544, 545, 546
kashmirica {Edgew.} Mauf, 344, 547
sedojdes (L) Hiern 544, 547

Maolluge terraphyifa L. 553

Moullava gpicata 263

Munnicksia 413
laurifolia Dennse. 422, 423

Myagrum L. 91. 173
perfoliatum L. 173
safivum L. 236

Myoscion Meench 303, 548
squaticum (L.} Moench, 548

N
Nasturtivm R.Br. 90, 124, 128
bemghalenyis DC, 128
imdicum auct. non (L) DC. 129
imdicum (L) DC, 129
var. benghalensis (DC)) Hook f, &
T-Anderson 128
madagascarienss DC. 129
microphylium Boenn. ex Raichb, 124
montanum Hook . & Thomson 131
officinale B.Br, 124, 125
paluviee (L) DC. 131
sybvestre (L) R.Br. 132
Meshia Desv, 91, IT4
apiculata Fischer, C. Mever &
Ave-Lall, 174, 175
paniculata avel, non Desv. 174
pomiculara (1..) Desv.
subsp. thracica {Velent) Bornm. 174
thracie Velent. 174
Newratoma mudicaule (1) DT, b ]




Nigbuhrin apetala (Roth) Dunn 329
arenana DC. 331
lneariy DC. 329

MWotoceras RLHr, 92, 221
bicorne (Aiton) Ame 221

canariense B.Br. 221

hispanicum DC. 221

4]
Cchradenus Del. 336
baccatus Del. 337

Odewtostenma glandulosa Benth. ex G.Don 508

Oligomeris Cambess. 136, 137
#laucescens Cambess, 337
linifolia (Vahl) Mache. 337

P
Pangium Heinw, 388, 424
edule Reinw, 424
PAPAVERACEAE 1
Papaver L. 1, 27
dubium L. 24
hybridum L. 27, 28
macrostomum Boiss. 27, 29, 30
nudicaule L. 27, 31
thoeas [ 28, M
simplicifolivm D.Don 22
somniferum L. 17, 32
Parrya R.Br. 92, 222
chitralensis Jafri 222
exscapa Ledeh, 222, 223
larnuginosa Hook.[. & Thomson 120
FECFCar R. Be. 223
minjancnsis Rech.f. 222, 223
nudicaulis (L) Regel 222, 223
platycarpa Hook.[. & Thomson 222, 224
pumila Kure 121
stenocarpa Karelin & Kir.
subsp. gilgiiea lafri 223
var. peanatizecta O Schule 223
‘egacophyion Havek & Hand.-Mazz. 90, 125
minutum Hara 125
scapifiorum (Hook.f.& Thomson)
Marquand 125, 126
Feriamdra caespifosa Cambess. 592
‘eirorhagia (Ser) Link 504, 548
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alpina (Habl) Ball & Heywood 549, 550
Phaconychium O Schulz 90, 126
albilorum (T Anderson) Jafri 126 127
parryoides [(Hook f& T Anderson) O Schule
126, 127
Phoberos crenatur Wight 430
rexhurghii Beangtt 431
Fhysolychnis gonosperma Rupr. 567
PITTOSPORACEAE 438
Pinosporum Banka ex Solander 438
anamallayense Nayar & Giri 439, 440
ceylanicum Wight 439, 441
dasycaulon Mig 439, 442, 443, 449
erivcarpum Royle 439, 442
ferrsgineum Adlon 430, 444
flartbundum Royle 445, 446
florbundum Wight & Am, 445, 446
glabratim auct, non Lindley 446
var, neriifolium Rehder & Wilson 447
humile Hook.[. & Thomson 439, 444
neclgherrense Wight & Arn. 439, 446
napaulense (C.) Rehder & Wilson 439,
HE, 446
podocarpum Gagnepain 439, 446
var. angustatum Gowda 441, 447
var. podocarpum 447
letraspermum Wight & Arm. 439, 441, 447
viridulum Mayar et al, 439, 448, 449
Polamsia chelidomi {1.[) DC. 306
felina {(1.E) DC. 308
simphieifolia Cambess. 314
Polycarpaca Lam. 503, 549
aurea Wight & Arn, 551
corymbosa (L) Lam. 549
var, aurca (Wight & Am.] Wight 551
var. corymboss 551
war. longipetals Sriniv. & Narasimh. 551
diffusa Wight & Am. 549, 552
spicata Wight & Am. 549, 552
Polyearpon 1. 503, 552
logflngise (Wight & Arm.) Benth. 553
prosiratum (Forsskal) Aschers, &
Schwenl. 553, 554
tetraphyllum (1.} 1. 553
POLYGALACEAE 450
FPolygala L. 451, 453
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abyssinica Fresen. 455, 456
angustifolia (Chodai) RN, Banerjee 457
arillata 0. Don 454, 457, 458
forma chartacea Mukerjee 459
forma kachinensis Mukerjee 470
forma revoluta Mukerjee 460
forma sikkimensis Mukerjee 459
var, arillaa 459
var. chartacea (Mukerjee) Giri 459
var. lacvicarpa R.N Banerjee & Giri 459
var. purparascens Clarke ex Mukerjee 459
var. revoluts (Mukerjee) Giri 459, 460
arillata sensu Bennett 485
wrvensis Willd. 465, 460, 461
bulbothrix Dunn 455, 462
var. bulbothrix 462, 463
var. devicolamensis (Mukerjee) RN,
Bancrjee 462, 463
var. pulniensis (Mukerjee) RN,
Hanerjee 4621, 463
buxiformis Hassk. 455, 463
chinensis auct. non L. 460
chinensis L. 456, 464, 4565, 466
var. limarifolia (Willd) Chodat 476
var, linanfola sensu Mukerjee 460
ciliate . 490
ciliata Wight & Am. 462
crotalarioides Buch.-Ham. ex DC. 453, 466
var., glabrerceny Collett & Hemsley 466
dunnii Panigr. 472
elorgata auct. non Klein 488
elongala Klein 455, 466
erioplera DT, 455, 467, 468
furcata Hoyle 454, 469
glomerata Lour. 464, 466
globulifera Dunan 454, 470, 471
var. kachinensis (Mukerjee) HLN.
Banerjec 470
var. globulifera 470
heyneana Wight £ Am. 481
irregularis Boiss. 455, 472
jecobii Chandrab, 456, 472
japonica Hown. 455, 473
javana D, 455, 473
var. angustifolia Thwailes 473
karensium Kurz 454, 474, 475

khasyana Hassk 473
teptalen DC. 476
linarifolis Willd. 456, 476, 477
kongifolia Poiret 455, 476
mariesii Hemsley 454, 478, 479
pernicanaefolia 480
pericanifolia DC. 480
racii R.N.Banerjee & L.K_Banerjee 473
ramaswamiana Mukerjee 462
forma devicolamenyis Mukerjee 463
var, pulmiensis Mukerjee 463
rosmarinifolia Wight & Am. 456, 480
sibirica auci. non L. 473
sibirica L. 454, 481, 482
var, heyneana Bennent 473
tarlarinowii Hegel 454, 483, 484
telephioides Willd. 455, 485
tricholopha Chodal 454, 485, 486
triphyila auct. non D.Don 433
triphvlla D.Don 469
var. glaucescens (Royle) Bennent 469
triphylla sengu Haines 487
umbonata Craib 454, 487
wightiana Wight & Arn, 4535, 488

Prosopis spicigera 265
Peeudosiellaria Pax 503, 558

beterantha (Maxim.) Pax 555
var, himalaica Obwi 555, 556
var. nepalensis (Majumdar) HHara 503
rylvatica (Maxim.) Pax 593
Prlotrichum C Meyer B9, 98
canescens (DC.) CMeyer 99
Pycnoplinthus 0.5chulz 91, 188
uniflorus {(Hook.I. & Thomson) O.Schule 188

R
Raphanus L. 90, 144
condams . 146
laevigarus M. Bieb. 186
raphanistrum L. 145
sativus L. 145
var, caudaius (L) Hook f. & T Anderson 146
var, sativus 146
sibiricus 1. 217
fenelluy Pallas 217
BEESEDACEAE 334



Reseda 1. 336, 338
alba L. 339
aucheri Boiss. 338, 339
Einifolia Vahi 337
luteola L. 338, M0
odorata L. 339, M1
pruinosa Del. 339, 30
subulate Del. 337
Rinorea Aublet 342, M7
bengalensis (Wallich) O.Kize 348, 349
heteroclita (Roxb.) Craib 347, 348
longiracemosa (Kurz) Craib 347, 350
macrophyfla (Decsne) O Kize 348, 351
Rorippa Scop. 90, 107, 127, 128
benghalensis (DC.) Hara 128
dubia (Pers.) Hara 128, 129
indica (L) Hiern 128, 129, 130
var. benghalensis (DC) Deb 128
islandica avct. non (Deder) Borbas 131
madagascariensia (DC.) Hara 1218, 129
montsna (Hook.[. & Thomson) Small 128, 131
nasiuriinm-oguaticum (L) Hayek 125
palustris (L) Besser 128, 131
poendoislandica HJ.Chowdhery & R.R.Rao 131
sylvestris (L) Besser 128, 132
Roydsia Roxb, 332
parvifiora Griffih 332
susvesleans Roxb, 333
Ryparia Blume 426, 427
Ryparcsa Blume 388, 425, 427
caesia aucl. non Blume 426
jovanica (Blume) Kurz 426
hurzii King 426

5
Sagina L. 503, 557
apetala Ard. 557
japonica (Sw.) Ohwi 557, 558
procumbens auct. non L. 558, 559
procumbens L. 557, 558
purii R.D.Gaur 557, 558
saginoides (L) Karsten 557, 559
Salomonia Lour, 451, 438
aphylla Griffith 451
war. canionicnsis 489

var. edentula (DC) B.N.Bancrjee 480, 490
ciliata (L) DC. 489, 4940, 491
edentula DC, 489, 490
oblongifolia DC. 490

Sahudora olecides 265
Salvadora persica 265
Saponaria veccaria . 593
Schouwia DC. 90, 147
arabicum (Vahl) DC, 147
purpurea (Forsskal) Schweinf, 147, 148
Scleranthus L. 503, 559
annuus L. S60
Scolopia Schreb, 388, 427
scuminats Clos 428, 429, 430
burmanica N. Mukherjee 430
chinensis (Lour.) Cles 430, 433
craszipes 430
crenafa sucl. non (Wight) Clos 428
cremata (Wight) Clos 428, 430

var. brevifolia N. Mukherjee 430
gaertneri Thwailes 428
gacrineri auct. non Thwaites 428
kermodii C. Fischer 417, 430
punila (Geertn.) Willd, 428
ravburghii (Bennett) Clos 431
schreberi auct. non Gmelin 428
schreberi Gmelin 428
spinoza (Roxb.) Wark. 427, 431, 432

Securidaca L. 451, 492
inappendiculata Hassk. 492, 493
tavoyana Beanent 492

Semacia napaulensis DC. 445

Senebiere didyma (L.) Pers. 192
pinnatifide DC. 192

Silene L. 504, 560
alba (Mill.) E.H.Krause 593
amoena L. 561, 562
armeria L. 593
Bhuramica (W Smith) Majumdar 568
brachyperala Rob, & Cant, ex DC, 574
brigitrae Bocg, 393
caespitella F.Williams 562
cancelista (Edgew. & Hook.I.) Majumdar
561, 563
cashmeriana (Royle ex Benth,) Majumdar
562, 563
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chambernsis Majumdar 574
chodatii Bocg. 593
colorata Poiret 562, S64
conoidea L. 562, 564
caneifolia 1 Gmelin 573
edgewarthii Bocg, 561, 565
falconeri (Rohb.) Bocg. 561, 565
falcomeriana Royle ex Benth. 561, 566
fimbriata Sims 565
fissicalyx Bocg. & Chater 593
gallica L. 562, 566
gonosperma {Rupe.) Boeg. 561, 567
subsp. gonosperma 567
subsp. himalayensis (Robb.) Bocq. 567
griffithii Boiss. 577
helleboriflora Excell & Bocg, 593
himalayensiz (Rohrb.) Majumdar 567
holosicifolia Boog. & Chater 595
indica Roxb. ex Oith. 562, 568
var, bhutanica (W.Smith) Bocq. 568
var. indiea 568
inflata Smiih 573, 577
indrusa Wight & Am. 564
julaensis Crrierson 595
khasiana Rohrb, 562, 569
kumsonensis F Williams 562, 569
kunawurensis Royle ex Benth. 561, 570
laxantha Majumdar 561, 570
linae Bocg. 595
madens Majumdar 561, 571
macrorhiza Gay & Duriew ex Lacaita 571
maheshwarii Bocqg. 562
monreroftisnas Wallich ex Benth. 561, 571
multicanlisr Guss. 572
nepalensis Majumdar 561, 572
nigrescens (Edgew.) Majumdar 561, 572
noctiflora L. 593
pendula L. 593
pilosa Willd. 570
peeudo-cashmerians Bocg. & Chater 595
pumila Silager 567
purii Bocg, & Saxena 595
rechingeri Boeg. 561, 573
sctisperma Majumdar 561, 573
songarica (Fischer, C.Meyer
& Ave-Lall) Bocq. 561, 574, 575

stewarii (Edgew.) Majumdar 561, 574
stracheyi Edgew. 593
temuiz Willd, 562
thomeonii Majumdar 568
vagans C.B.Clarke 562, 576
vautierae Bocg. 595
vindiflora L. 561
forma webbiana (Wallich ex Benth.)
Robeb, 576
viscosa (L.} Pers. 561, 5§77
vulgaris (Moench.) Garcke 562, 877
webbigna Wallich ex Benth, 576
Sinapis L. 90, 147
alba L. 149, 150
erymmordes Roxb. 136
Juncea L. 134
migra L. 136
irilocularis Roxb. 136
Siphonodon 424
celastrineus Griflith 424
Sisymbriem L. 92, 242
ulligria (1.} Scop, 2215
alissimum L. 242
anillare Hook.f. & Thomson 237
amphibism L. var. palusere 1. 131
bhutonccum Balakr, 228
brassiciforme C.Meyer 242, 243
colummae Jacg, 245
columnae aucl, non Jacg, 243
dibium Pers. 129
foliorum Hook.[. & Thomson 119
heteramalum CMeyer 242, 243
himalaicum (Edgew.) Hook [ & Thomson 227
huemile C. Meyer 247
indicum L., 129
ino L, 242, 243
irmoedey Hoiss. 243
lasiocarpum Hook.f. & Thomson 228
loeselii L. 242, 244
minufiflorum Hook. [, & Thomson 240
molleamum CMeyer 2128
murale L. 143
nasturtipm-aquancem L. 123
nudum (Bel. ex Boiss) Boiss. 123
officinale (L) Scop. 242, 244
oricnlale L. 242, 245




Fm.iﬂ.u Jacq. 242
pectinatum DC. 123
planisiliguum (Fischer & Meyer) Hook. f. &
Thomson 140
pumilum Stephan 228
saphia L. 237
strictum (Cambess.) Hook [, & Thomson 229
sylvestre L. 131
thaliamum (L) Gay & Monnard 231
thomsoni Hook.l. 228
wallichii Hook. [. & Thomson 232
Smelowskia CMeyer 92, 248
calycina (Stephan ex Willd) C.Meyer 246
Sodada decidus Forsskal 265
Sporguls L. 503, 578
wvensis L. 578, 579
fallax (Lowe) EH.Krause 578, 580
Japorica Sw. 558
rosea Blaner 595
rubra (1) Edgew. & Hook [ 580
saginoides . 550
Spergularia (Pers) 1.5, & C.Presl 503, 580
fallax Lowe 578
pentandra sensy Edgew. & Hook . 573
rubea (L) 1S, & C.Presl 580
vernalis auct. non Willd, 578
vernalis Willd, 380
Stellaria L. 503, 581
aguatica (L) Scop, 548
biffora L. 545
bulbosa suct, non Wullen 555
cerasioides 1. 521
cherleriae (Fischer ex Ser) F Williams 582
congestifiora HHara 595
crispata Edgew. & Hook.[. 3585
decumbens Edgew. 581, 582
var. acicularis Edgew. & Hook.[. 582
var. decumbens 587, 583
var. edgeworthii Edgew. & Hook . 583
var. minor Edgew. & Hook.{ 582, 583
var. polvaniha Edgew. & Hook f, 582, 543
var. pulvinata Edgew. & Hook [, 582, 583
var. siracheyi Edgew. & Hook.I 583
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depauperata Edgew. 9
depressa Schmid 595
glawca With, 586
Eraminea L. 582, 583
rangizensis FWilliams 595
himalavense 584
himalayensis Majumdar 581, 584
lanata Hook [, 582, 584
latifolia (Benth. ex G.Don) Edgew,
& Hookf 584
longiznima Edgew. & Hook.f. 587
media (L) Villars 581, S48, 591
var, procera Klan & Richier 595
micrantha Hayita 587
monosperma [.Don 581, 585
var. monosporma 586
var. panicalats (Edgew, ) Majumdar 586
nepaleis Majumdar & Vanak 595
evalifolia (Mimshima) Mizushima 595
palusiris Retz. 582, 586
patens [.Don 582, 587
panicilata Edpew. 586
reticulivena Hayata 582, 587
saxafls [DDon 590
semivestita Edgew, 381, SRR
sikkimensis Hook [, 351, 588
subumbcllata Edgew. 582, 589
tibetica Kurz 581, 589
uliginosa Murray 582, 589
var. uliginpsa 590
var. undulata (Thunh.) Fenzl 59
wirdulata Thinb. 590
westita Kurz 581, 590
wallichiana Benih. ex Haines 581, 591
webbiana { Benth. ex G.Don) Edgew,
& Hoaok f. 581, 591
Steriphoma Spreng, 148
Stvlopodium loctucoides {Hook f. & Thomson)
Benth. & Hook . 7
Stixis Lowr, 149, 332
manipicresuie Deb & Row 332, 333
scandens Lowr. 331 333
suavealens (Roxb.) Pierre 332, 333 34
Storemeria 25]
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Stroemia trifoligta Roxb, 251
Subularia purpurea Forsskal 147

T
Taraktogencs Hassk, 417
loerzii King 421
macrocarpa (Beddome) Balakr. 421
Tauscheria Fischer ex DC, 91, 176
lasiocarpa Fischer ex DC. 176, 177
Thlaspi L. 92, 210
africamum Burm.f. 201
alpestre auct. non 1. 213
andersonii (Hook.l[, & Thomson) O.Schalz 211
arabicum Vahl 147
arvense L. 210, 211
bursa-pastoric L. 189
cardiocarpum ookl & Thomson 212
cochleariforme auct. non DC. 213
subsp. griffickiasum (Boiss.) Jafri 213
cochlearioides Hook f, & Thomson 211, 212
kotschyanum Boiss. & Hohen 210, 212
montanum L. 211, 213
septigerum (Bunge) Jafri 211, 213
Thylacospermum Feazl 504, 592
cacspilosum (Cambess.) Schischkin 592
rupifragum {Karclin & Kir)) Schrenk 592
Torularia (Coss.) O.5chulz 92, 246
humilis {C.Meyer) OSchulz ex
Limpricht 247
Tumica suct. 348
stricta (Ledeb.) Fischer & C. Meyer 549
Turritis I 90, 132
glabea L. 133

v
Vaccaria Medikus 504, 592
pyramidata Medikus 593, 594
Vareca heteroclita Roxb, 348
zeylamica Gaeriner 399
Vella temuizzima Pallas 173
VIOLACEAE 342
Viela L. 342, 351
alba Besser 372
gpctafe avct. non Schmadt 365
arcuais Blume 363
arerana DC, 373

betonicifolia J. Smith 352, 353, 355, 355
subsp. betonicifolia 4§
subsp. jaunsarensis (W.Becker) Hara
355, 256, 38T
subsp. nepalensis (Ging.) W.Bocker 355
biflora suct. non L. 378
biflera L. 352, 353, 255, 370
var, hirsuta 358
var, platyphylla 358
bulbosa Maxim.
subsp, bulbosa 359
subsp. wberifera (Francher) W Becker
354, 358, 359
cagspitosa [ Don 355
cameleo Boiss. 353, 359
canescens Wallich 232, 154, 359
eairiitd L.
var. sylvarica (Fries ex Hartman )
Hook.f. & Thomson 376
cinerea Boiss, 360
forma kathiawarenns 361
forma stockse 361
var, cinerea 361
var. stocksii (Boiss) W Becker 352,
353, 36, 361
cimerea sensy Hook.l. & Thomson 360
diffusa Ging. 352, 354, 361
distany Wallich 363
vir. acanlis Hook [. & Thomson 363
var, fimbrigta Hook.f. & Thomson 362, 363
emteasperma L. 343
Jelconerr lloak.. & Thomson 367
{edischenkoana W, Becker 352, 353, 361
var. ledischenkoana 362
var. muzalfarabadensis W, Becker 362
glaucescens Oudern, 352, 353, 362
var. rubella W Becker 363
hamilioniana [.Den 357, 354, 363
hedinians W, Becker 353, 350, 364
himalayensis W. Becker 374
hookeri Thomson 352, 354, 364, 365, 372, 37
hossei W Becker 354, 365, 379
inconspicun Blume 352, 353, 365
indica W Becker 352, 354, 366
forma barbata (W Hecker) 5.F. Bagerjee &
Pramanik 366



kashmiriana 357
kunawarensis Royle 352, 353, 367
var. angustifolia W.Becker 368
macroceros Bunge 352, 353, M68
#-ﬂw 354, 368, 370
odorata L. 352, 354, 369, 372, 376

parsvaginaia Hara 353, 300
jpairinii sensu Hook [ & Thomson 355, 368

philippica Cav, 353, 370
subsp. philippica 371
subsp, munda 371
var. garkwalenss 371
piloss Blume 3572, 363, 371
piloss Blume 354, 360, 371
placcida W Becker 354, 372
pogonantha W .Smith 354, 372
prionantha Bunge
subsp. jounsarensis W Becker 357
reichenbachiana Jordan ex Boreaw 354, 373
reniformiz Wallich 357, 378
rupestris F.W.Schmidt 354, 373, 374
var. himaloyensis (W, Becker) 5P Hanerjes
& Pramanik 373, 374
war, rupestris 373, 374
serpens Wallich ex Ging 371
subsp. serpens 371
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sabsp. garkwalensis W. Becker 371
war. conercens (Wallich) Hooke £, &
Thomson 359
var. delioidea W Becker 371
var. glabra Hook.F. & Thomson 371
sikkimensis W.Becker 354, 365, 374, 375
stocksii Boiss. 360
suavis M.Bich. 354, 376
siffruticora .. 343
sylvatica Fries ex Hariman [ 352, 354, 376
thomsonii Cudem. 354, 377
tricolor L. 352, 353, 377
tuberifera Franchet 358
wallichiana Ging. 353, 357, 378
yunnanensis W.Becker 354, 379

Vyedenskiells pusils {Kurz) Botsch. 121

X
KANTHOPHYLLACEAE 494
Kambophyllum Roxb. 494
andamanicum King 494, 495, 496
angustifolium Wight 497
arnottianum Wight 497
barkillia JR. Drumm. & Dunn 494, 405
Navescens Roxb, 404, 407
var, angustifoliom (Wight) Beanent 497
war, Navescens 497, 498
virgnr Roxb, 497
vilellinam (Blume) Dicir. 494, 499
Xylosma G. Forst. 387, 406, 433
congestum (Lour.) Merr. 433, 434
contreversum Clos 433, 434, 435
latfolivm Hook. f. & Thomson 406
lepronipes Clos 388
longifelium Clos 433, 436, 437



A

Aayiti-kura (Tel) 310
Abhini (Tel) 32

Abini (Tam.) 32
Adalavithulu (Tel) 204
Adanda (Tam.) 260
Adandai (Tam.) 298
Adandi (Tel) 298
Addamorinika (Tel) 250
Adeli (Tel) 206
Adi-badam (Tel.) 422
Adkyskaran(Guj.) 310
Afim(Hindi) 32
Afim(Punj.) 32
Alium(Mal.) 32
Afyum{Hindi) 32
Ahifen(Sans.) 32
Ahlys (Raj.) 206
Ajagandha(Kan.) 310
Aliverai (Tam.) 206
Amburuha (Sans.) 343
Anatto tree (Engl) 381
Ansaricha(Beng) 310
Anthundikai (Kan.) 298
Aphina(Guj.) 32
Aphu(Mar.) 32
Apparutakka (Mal) 383
Arishina-boorage (Kan.) 383
Amatto (Eng.) 381
Asalio (Hindi) 244
Agaria (Hindi) 298

Index

(Common names)

Assalia (Mar,) 206
Athandi (Tam.) 266
Atichara (Sans.) 33
Allak (Mar.) 406
Attuchankalai{Tam.) 418
Avalu (Tel) 136
Aveen({Mal.) 32

Avyata (Sans.) 343

B

Badreni (TeL) 266
Baduhugli (Kan.) 263
Badumungri {(Kan.) 263
Bagdanch (Nep.) 2%
Bagh-muta (Hindi) 445
Bagnai (Hindi) 298

Bagra {Hindi) 318

Baincha (Or.) 403

Bagro (Raj.) 318
Ban-saaphla(Beng.) 84
Hanafsha (Beng, Guj. & Hindi) 369
Hanafsha (Guj. & Punj.) 360
Banafsha (Hind, & Punj.) 371
Banafsha (Hindi & Punj.) 371
Bandha-gobhi (Asm,, Beng., Guj. & Hindi) 137
Handre (Nep.) 421

Banfsa (Iindi) 157

Barna (Beng. & Hindi) 323
Barna (Hindi) 324
Barosial-kanta(Beng.) 3
Barun (Asm.) 325

Barun (Beng. & Hindi) 123



Barun (Hindi) 325
Benarisi-rai (Beag) 136
Beniman (O] 3%

Bhagni (Asm.) 398
Bhagri(Raj.) 310
Bhar-bhand(Hindi) 3
Bhat-kateya(Punj.) 3
Bhatkani (Guj.) 250
Bhatmil(Punj.) 3
Bher-bhandi{Punj.) 3
Bhumichakkarai (Tam.) 331
Bhutmala{Asm.) 310
Bil-rei{Beng.) 128
Bilepatrs (Kan.) 324

Bilibu (Garo) 421
Bir-surajmukhi (Sant) 343
Birma-dandu{Tam.) 3
Blug-mustard (Eng.) 217
Bokhada (Mar.) 394
Bon-jhalukis (Asm.) 3598
Bonsha {Ass.) 409

Boogri (Kan ) 442
Borun-khogai (Asm.) 283
Brahma-dandi{Sans.) 3
Brahma-dandi-chettu(Tel.) 3
Brahmadanti{Mal.) 3
Brama-dandi{Urdu.) 3

Broad-leaved-pepper-grass (Eng.) 203

Buch-bucha (Hindi) 585

Bugra (Punj.} 318
Buraasaria (Sans.) 298

c
Cabbage (Eng.) 137

Caralu (Mal.) 430
Cadlifiower (Bng) 137
Chach (Kash.} 210
Chalirin-pacham (Mal.) 406
Chalmugrs (Man.) 421
Chamani (Mar.) 312
Champari (Mar.) 406
Charal-maram (Mal.) 406
Charalu (Tam.) 430
Charati (Sans.) 343

Chatri (Kash.) 210
Chattarhak (Kash.) 210
Chaulamugra (Beng.) 421
Chaulmoogra {Kan.) 422
Chaulmugra (Beng. ) 404
Chavruks (Hindi & Kon.) 285
Cheka-chumu (Nep.) 211
Chekmadi (Tel.) 250
Chera-kanji (Mal.) 428

Cherru-mullikka-ched: (Mal.) 402

Chila-pati {Nep.) 255, 256, 257
Chilaka-duddi (Tel) 397
Chilla (Hindi) 394, 397
Chmurudi (Tel) 250

Chiple (Nep.) 323

Chirunda (Punj) 436

Chonoo (And.) 495
Chorakazhita-chedi (Tam.) 266
Chosa(Sans.) 32
Chovanna-kashakhasal Mal.}) 31
Chum-sue (Nep.) 206
Churcha (Hindi) 397
Churota(Hindi) 310

Clasping-ledved pepper-grass (Eng.) 205
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Common Tumip (Eng) 138

Common-pepper-cress (Eng.) 201

Curled-cress (Eng.) 206

D

Dabi (Raj) 250
Dalmungri (Beng) 421
Darudi{Guj.) 3
Debosundu (Or.) 445
Dela (Hindi) 265
Diangsh-sah-saw (Kh.) 258
Dieng-Duma (Kh.) 445
Dieng-kani (Kh.) 436

Dieng-lo-shiring-synrang (Kh.) 446

Dieng-mulo {Asm.) 445
Dieng-sanyar-um (Kh.) 446
Dicng-sia (Kh.) 283
Dieng-sning-smng (Kh.) 256
Dieng-soh-lap (Kh.) 421
Dieng-soh-mara (Kh.) 414
Dicng-soh-phaling (Kh.) 40
Dieng-soh-tyllul (Kh.) 446
Dicng-thyllong (Kh.) 445, 446
Dittander (Eng) 203
DodafPuny.) 32

Dolphuli (Hindi) 549

Dirati (Kash.) 189

Duan (Hindi) 143

Dumra (Guj.) 274
Dumrejohod (Guj.) 274
Dyer's wood (Eng.) 199

E

Edging-candytuft (Eng) 197
Ekkathari (Tam.) 298

Elluku-sakkalathi {Tam.) 312
Eva-gassa-gassa-ia(Tel) 31
Eva-postakaya(Tel.) 31

F

Famangi-dhutura(Hindi) 3
Ficld Penny-cress (Eng.) 211

G

Gaighura (Sant.) 360
Gailshe(Ladakhi) 3
Gajale (Kan.) 406
Galgal (Hindi) 383
Gandhuli(Hindi) 310
Ganeri (Mar) 383

Ganth-gobi, (Hindi & Beng) 137

Gapsundi (Mar.) 442
Garden-cress (Eng.) 206
Garshuma {Hind?) 442
Garsilog (Hindi) 442
Garudaphala (Sans.) 422
Gasagasala(Tel.) 32
Gasalu(Tel) 32
Gasha-gasha(Tam.) 32
Gilobe-candytuft (Eng.) 197
Gohawa (Hindi) 143

Golden-Silk-Cotton-Tree (Eng) 383

Gonyach (Ladakh) 203
Giovind-phal (Mar.} 260
Gorjuni-saag (Tel.) 312
Giulela-kebija{Urdu.) 31

Hade-hurhuria (Beng.) 318
Hais (Nep.) ZE3



Halim {Beng.) 206

Halim (Hindi) 206
Handi-bagro (Raj.) 318
Handiphuta (Or) 288
Hathi-ankusa (Or) 289
Heens (Hindi) 259
Hembkand (Guj.) 331
Hennu-sampigi (Kan.) 406
Heri (Kan.) 306
Hettar-mullu (Kan.) 402
Higul (Punj.) 318
Hiram-chabba (Hindi} %4
Hulhul{Hindi) 310
Hulhulia(Hindi}) 310
Huliksddi-mara (Kan.) 411
Hunkurs (Sans.) 298
Hurhura (Beng.) 312
Hurhuris (Hindi) 316
Hurwal (Punj.) 192

|
Irwvalli (Tam.) 329
Izhudhi (Tam.) 250

J

Jaginbel (Hindi) 298
Jamurdhi (Or.) 394
Japhara (Tam.) 381
Jong-sia (Garo) 325
Jungli-mooki (Hindi) 145
Jungliswas eHindi) 306

K
Kaba (Mar.) 331
Kabia (Beng) 296
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Kabra (Hindi) 2%
Kabra (Mar) 296
Kaccapatta (Mal.) #47
Kachapatia (Mal) 447
Kadagatthi Tam.) 250
Kadu-kavats (Mar.) 422
Kadugu (Mal) 136
Kadugu (Tam.) 136
Kadukattiri (Tam.) 289
Kadukokku (Kan,) 324
Kadusassive (Kan ) 318
Kaduthotymars (Kan, ) 33]
Kagnika (Kan.) 250
Kakkaitee (Mar,) 287
Kakria (Nep.) #42
Kal-champigai (Kan.) 405
Kala (Kan.) 411
Kala-pinjola (Guy.} 331
Kalaria (Hindi) 316
Kalagakal (Mar.) 250
Kalavri (Mar,) 296
Kali-sarson (Hindi) 136
Kaliakhara (Beng ) 280
Kalipat (Nep.) 348
Kalitaka (Mar.) 250
Kalthamara {Mal.) 343
Kalvari (Sind.) 29
Kalvikiiima (Raj.) 310
Kalwari (Mar,) 331
Kandiari{Punj.) 3
Kanji (Tel.) 403
Kanphuti (Kan) 318
Kantala (Guj.) 296
Kantel (Mar) 422



Kanthar (Ciuj.) 259
Kanthara (Mar.) 289
Kanthare (Guj.) 289
Kanthera (Guj.) 296
Kanthodi (Mar.) 289
Kantikapala (Or.) 289
Kantukusam(Or.) 3
Kaodimi (Or.) 258

Karei (Mar) 397
Kari-kunnan (Mal.) 399
Karil (Hindi) 265

Karina (Kan.) 265
Karipandal<chedi (Tam.) 281
Karir (Hindi) 265
Kariuppugida (Kan.) 265
Earphut (Hindi) 318
Karunali (Tam.) 457
Karungali (Mal) 497
Karunkurichi (Tam.) 252
Kasa-kasa{Tam.) 32
Kasouli-lahara (MNep.) 333
Kastel (Mar.) 418,422
Kasturi (Guj.) 316
Kasturi (Raj.) 316
Kata-koli (Asm.) 436
Kata-ponial {Asm.) 436
Katai (Hindi) 436

Katar (Guj.) 295
Katarfingad (Mar.) 324
Katei(Punj.) 3
Kathal{Punj.) 310
Katikial (Guj.) 250
Kattari (Hindi) 436
Kattu-kadugu (Tam.) 129, 310

Kattukalai (Tam.) 402
Kattukanji (Tam.) 260
Kattulkoiya (Tam.) 274
Kattu-sampangi (Tam.) 445
Kavanthi (Kon.) 422
Kedar-jowar (Mar.) 312
Kelu-kira (Beng,) 260
Ker (Hindi) 265
Kera-guj (Guj.) 265
Kerdo (Guj.) 265
Kerail (Punj) 29

Keri (Punj.) 29

Keti (Mar.) 422
Khakasa{Sans.) 32
Khandilal (Hindi) 578
Khas-khas(Hindi) 32
Khas-khas(Punj.) 32
Khas-khashiyah{Urdu.) 31
Khasa(Sans ) 32
Khasakasa(Tel) 32
Khash-khasu-faid[Urdu.) 32
Khasha-khasha{Mal.) 32
Khira-mor (Raj) 316
Knishshash(Punj.) 32
Khub-khala (Hindi) 244
Khut-khus(Guj.) 32
Khus-khus{Mar.) 32
Kidagogu (Tel) 383
Kindagogu (Tel)) 383
Kisan (Hindi) 445
Knaol-khol (Eng.) 137
Kobased (Mar.) 422
Kodali (Tam.) 430
Kodali-mars (Kan.) 430




Kodhab (Ilindiy 250
Kodi (Mal.) 422
Kodichai (Tam.) 397
Kodumundi (Tam.) 402
 Kokra (Or.) 34, 397
Kolisna (Mar.) 287
Kolu-gadde (Kan.) 137
Kotahar {Asm.) 283
Kothi (Kan.) 289

Kot (Mal.) 422
Kottagovai (Tam.) 400
Kowti (Mar.) 422
Kral-mund (Kash.) 180
Kuramulli (Mal.) 402
Kudagai (Tam.) 323
Kumbi (Hindi) 383
Kuramulle (Mal.) 402
Kurukkum-chedi{Tam.) 3
Kushimavu (Kan.) 446
Kuyimavu (Kan.) 447
Kyadoo (And.) 348

L

Laban-kavanthi (Kon.) 430

Lahi (Asm.) 134
Lai (Asm.) 134

Lakshmishreshta-padma (Sans.) 343

Lala{Guj.} 31
Lalkhaskhas{Guj.) 31
Lalposht{Beng.) 31
Lalpost(Hindi) 31
Lantem (Ass) 421
Lemjem (Ass.) 409

Léns-podded hoary cress (Eng ) 190

Lephra (Or.) 260

Lesser-wart cress (Eng) 192
Lokra (Asm.) 283
Luck-luki (Asm.) 403
Lukki-chettu 329

Luthikai (Kon.) 277

M

Machechi (Hindi) 549
Madakka (Mal.) 497
Madhabimalati ( Asm.) 333
Madhio (Raj.) 316
Madholata (Kh,) 333
Madhumalat (Asm.) 333
Mala-maravetii (Mal.) 418
Mala-marotti (Mal.) 418
Malaithothikai (Kan ) 263
Malayvannai-pooadu (Tam.) 303
Maloone (Punj.) 192
Mamiran{Kash.) 76
Mamin{Kash.) 76
Manja-kadugu (Tam.) 318
Manoj (Kh.) 333
Manthala-mukki (Mal) 411
Manudu-kkurandu (Tam.) 252
Maradu (Hindi) 60
Maragacha (Kan.) 250
Maragadhachoppu (Kan.) 250
Maratinga (Tam.) 324
Maravattai (Tam.) 422
Maravert (Mal) 422
Maravetii (Tam.) 422

Marcha (Nep.) 457

Marotti (Mal) 422

Maua (Lus.) 421

Matta (Tipp.) 421



Matiei (Tam.) 497

Maula (Jaunsar) (Hindi) 211
Maun (Beng.) 397
Mavilandam (Tam.) 323
Medas-tumra (Hindi) 442
Menasinakare (Kan.) 312
Mibonji (Kachar) 325
Mochukkodi (Tam.) 331
Mohari (Mar.) 136
Mootaghos, Muttakhoos (Mal. & Tam.) 137
Morofia (Asm.) 585
Morundan (Tam.) 296
Mota-koli (Asm.) 436
Motio-hiran-chabbo (Raj) §7
Mougri (Punj.) 146
Muchmuchia (Hindi) 578
Mudkondai (Tam.) 274
Mugalinga (Tel) 323

Mugra (Punj.) 146

Muls (Beng,) 186

Muli (Hindi) 146

Mullangi (Tel., Tam., Kan., & Mal) 146
Mulmurandai (Tam.) 331
Musna (Hindi) 593

Mustard (Eng) 136

Muwa (Tel.) 323

N

Nadi (Raj) 316
Naga-champigai (Kan.) 405
Naga-sentur (Naga) 325
Naikadugu (Tam.) 302, 318
Maivelai (Tam.) 318
Nakiculijam (Tam.) 274
Malla-velai(Tam.) 310

MNangundai (Tam,) 445
Narum-byale-soppu(Kan.) 310
Naski (Nep.) 283
Mavi-karemanjahanu (Kan.) 263
Nayibela (Kan.) 318, 406
Meela-naikadugu (Tam.) 306
Neelachedi (Tam.) 252
Necrvala (Kan.) 324

Negli (Kon.) 460
Nelasakregadde (Kan.) 331
Memali-adugu (Tel.) 329
Milaisedachi (Tam.} 551
Milakobari (Tel) 43
MNiphera (Or.) 260
Nir-mathalam (Mal)) 324
WNiradi {Tcl) 422
Niradi-matiu (Tam.) 422
Niratam (Mal.) 422

Nirvals (Kan.) 323

Nirveiti (Mal.) 422

Moli (Rajp.) 316

Nunbora (Beng.) M3

O

Odhaperali (Tam.) 252
Orilathamara (Mal.) 343
Ol-gobhi (Hindi & Beng.) 137
Orapa (Raj.) 331
Orilai-tamara (Tam.) 33

P

Pachara (Mar.) 274
Pachra (Mar.) 259
Pachuda (Mar.) 289
Pachunda (Mar.) 266



o
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Pachundi (Mar.) 274
Padmacharini (Sans.) 343
Padmavaha (Sans.) 343
Padmavati {Sans.) 343
Pahchunda (Mar.) 289
Pandri-tilwan(Mar.) 310
Paniala (Beng. & Hindi) 403
Paniol (Asm.) 403
Parappu-chedi (Tam.) 466
Parpapata(lLadakh) 8
Pepper-grass (Eng.) 207
Percnnial-pepper-grass (Eng.) 203
Periyanka (Mal.) 466
Periyanka (Tam.) 456
Phabare-ghans (Nep.) 469
Phackeena-lata (Asm.) 492
Philla-phang (Kachari, Asm.) 283
Phulgobhi (Hindi) 137
Phutani (Mar.) 460
Pila-dhutura{Hindi) 3
Pilahurshur {(Hindi) 318
Filwani (Punj.) 331
Pinjola(Guj.) 331
Pit-papra(Hindi) 84
Pitpada(Mar.) B4
Pivili-tilwan (Mar.) 318
Ponwar (Raj.) 316

Poorei (Mar.) 277
Post(Hindi}) 31
Posta(Guj.) 32
Posta(Mar.) 32
Postaka(Tam.) 32
PostehijHindi) 32
Postekehiva(Hindi) 31

Posto(Beng ) 32
Potiakand (Hindi) 331
Pula-tiga (Tel.) 269

Purna (Tam.) 252
Purusharatnam (Tam.) 343
Pushkaranadi (Sans.) 343
Pushkarini (Sans.) 343
Pushkarna (Sans.) 343

R

Radish (Eng.) 146

Rai (Beng. & Hindi) 134
Rakamuti (Tel.) #45
Rakta-posta-virkshaka(Sans ) 31
Ralchat{Ladakh) 54
Ralchatnakpo(Ladakh) 60
Ramya (Sans.) 343

Rangamala (Kan.) 381
Ratanpuras (Hindi) 343

Revdi (Kan.) 266
Roadside-pepper-grass (Eng.) 206
Rocket-candyiuft (Eng.) 19%
Rubble-pepper-cress (Eng.) 201

5

Sabuni (Beng.) 593
Sadahurhuria{Beng.) 310
Safed-bagro{Raj.} 310
Safed-phulke (Hindi) 585
Safed-sarson (Hindi) 149
Santal (Mar.) 312
Sanusolli (Kan.) 418
Sarayda (Sans.) M3
Sareimaram (Mal.) 430
Sasive (Kan.) 136



Satitalwani{Guj.) 310
Satyanasa(Punj.) 3
Sehuwa (Hindi) 143
Selagachedi (Tam.) 474
Sendri (Mar.) 381
Sengam (Tam.) 265
Sengathali (Tam.) 266
Serraputtai (Tam.) 289
Shalgam (Hindi) 138
Shepherd’s purse (Eng.) 189
Shial-kanta(Hindi) 3
Shield-cress (Eng.) 205
Shi-ing (Asm.) 445
Stal-kanta{Beng.) 3
Sialkanta(Punj.) 3

Sigappu-gashagasha(Tam.) 31

Siguppu-postaka(Tam,) 31
Sike-lulpi (Garo) 409
Sinduriva (Hindi) %1
Singri (Hindi) 146
Sipligan (Nep.) 325
Sinikaladide(Kan.) 310
Sottukalai (Tam.) 402
Srigala-kanta(Sans.) 3
Srikala(Kan,) 310
Sthalapadmini (Sans,} 343
Sthalaruba {Sans.) M3
Sugandhamula (Sans.) 343
Sunari (Tam.) 447
Supuskhara (Sans.) 343
Suranti (Kan.) 422

Surti (Kan,) 422
Suryavarta{Kan.) 310
Sweet Violet (Eng) 369

Sweet-scented-candytufts (Eng.) 1%

Swet-sarisha (Beng ) 143

T

Taiwala{Tam.) 310
Talwani{Guj.) 310
Tamana (Mal.) 422
Tambat (Mar,) 405
Tammatha (Kan.) 445
Tar-bor (Mar.) 406
Taramira (Punj.) 143
Taramoni (Beng.) 143
Taranuri (Hindi) 143
Taribad (Kash.) 192
Tehichemkand {Guj.) 250
Terunai (Tam.) 430
Thaivela(Mal.) 310
Thanim-niu-tre (Asm.) 279
Thikari (Guj.) 274
Thirudi-bhaji (Tel.) 318
Thit-phew (And.) 495
Thorattai (Tam.) 289
Thottala (Kan.) 266
Thottimara (Kan.) 273
Thungiu (Garh.) 371
Tikthashak (Beng.) 324
Tiloni(Kan.) 310
Tinnani (Guj.) 318
Tondai (Tam.) 298
Tondi-sol (Sant.) 343
Torathi (Kan.) 418
Toratti (Kan.) 422
Toratti (Mar.) 298
Toraiti (Tam.) 266, 293



Tripanjozadi (Guj.) 324
Turatta (Tam.) 274
Tuvrak (Sans,) 422

u

Ubhitaveli (Guj.) 306
Ullasata(Sans.) 32
Uskiaman (Tel) 324
Uthou (Man.) 421

v

Vaita(Tel) 310
Vaivarna (Mar.) 323
Vanama (Guj.) 334
Vaminka(Tel) 310
Vayilettu (Tel) 369
Vayiti-kura(Tel.) 310
Vela-kura(Tel) 310
Vella-kunnan (Mal.) 391
Vellai-chedi{Tam.) 310
Ventum(Tel.} 310
Veuti (Mal) 422
Vialettu (Tam.) 369
Vikhari (Mar.) 445

Vilutd {Tam.) 252

Violethoo (Kan.) 369
Virginian-pepper-cress (Eng,) 207
Voolemara (Tel.) 324
Vulimin-chetto (Tel.) 324

Vundri (Mar.) 29

w

Wagati (Mar.) 260, 277, 298
Wagban (Hindi) 331
Wairoda (Mar.) 323
Water-cress (Eng.) 125

Wild Radish (Eng.) 145
Wood-Dog Violet (Eng.) 373

hd

Yekadia (Mar.) 445
Yekkuddy (Mar.) 445
Yenna-mara (Kan.) 422
Yenuka-parika (Tel.) 250
Yup-Nga-Lap (Mani.) 485

z
Zinko-banaphsha (Guj. & Punj.) 360



