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Tribe 8. IN UL E A E Cass.
(S. Kumar and P.C. Pant)

Herbs, shrubs or undershrubs, mostly arachnoid, white woolly or glandular.
Leaves alternate or subopposite, entire or lobed or dentate. Inflorescence mostly
paniculate or spiciform. Heads discoid or seldom radiate, homogamous or
heterogamous, small, dioecious in some genera. Involucral bracts sometimes
coloured, many in several graded series, overlapping, often glistening.
Receptacle flat or convex, paleaceous or epaleaceous. Ray florets with slender,
filiform or ligulate corolla, minutely toothed. Disc florets usually light yellow
orwhite, with tubular, campanulate corolla, 4-5 lobed. Anthers connate, apically
appendaged, tailed at base. Style branches various, apically rounded or truncate,
ovaries mostly terete. Achenes flat, terete, angled or elongated, usually very
small, often ribbed. Pappus of many fine, strigose bristles or absent.

A cosmopolitan tribe usually abundant in old world regions, particularly
Australia and S. Africa; about 300 genera and ca 2000 species, 25 genera and
147 species in India.

Notes. The generic limits in Inuleae are often not very distinct.
Morphologically this tribe is similar to Astereae. Some of the most
distinguishing characters of Inuleae are : strongly tailed anthers, flattened style,
branches with marginal stigmatic lines and mostly capillary pappus.
Cytologically this tribe is not well known. The known base numbers of gametic
chromosomes are 5, 7, 8, 9, 10, 11.

Literature. BEAUVERD, G. (1910). Researches Sur La tribu des Gnaphalices. Bull. Soc.
Bot. Geneve II. 2: 208-152. BENTHAM, G. & J.D. HOOKER (1873). Compositag : Genera
Plantarum 2: 163-533. CARLQUIST, J. (1960). Wood anatomy of Inuleae (Compositac) Aliso 5:
11-37. CRONQUIST, A. (1955). Phylogeny and Taxonomy of the Compositae. Amer. Midl. Nar.
53: 478-511. CRONQUIST, A. (1977). The compositac revisited. Brittonia 29(2): 137-153.
KOSTER, 1.T. (1972). The Compositae of New Guinea [II. Blumea 20: 193-225. MAXMULLER,
H., P. LEINS & H, ROESSLER (1977). Inuleac-Sysicmatic review. In Heywood, V.H., J.B.
HARBOURNE, & B.L. TURNER (ed.) The Biology and Chemistry of Compositae 1: ST7-602.
WAGENITZ, G. (1976). Systematics and Phylogeny of the Compositae (Asteraceae). Pl. Syst. &

Evol. 125: 29-16. WILD, H. (1969). The Compositse of the Flora Zambesiaca ares 2. Inuleas.
Kirkia 7: 121-135.

KEY TO THE SUBTRIBES

la. Heads homogamous (except Graphalium) 2
b. Heads heteragamous 3
2a.  Achenes winged _ 1. Angiantheae
b. Achenes nol winged 5. Gnaphaleae
3a. Receptacle naked 4
b. Recepiacle palacaceous 5
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4a. Heads radiate 3, Euinuleae
b. Heads discoid or disciform 6. Plucheineae
5a. Ray forets strap shaped 1. Bupthalmeae
b. Ray florets Gliform 4. Filagineas

Subtribe 1. ANGIANTHEAE DC.
(P.C. Pant)

Herbs, glabrous, usually marshy. Leaves entire. Heads homogamous, in
sessile, axillary, involucrate clusters. Involucral bracts 2, keeled or winged.

1 genus with 1 species in India.

Caesulia Roxh.

Herbs. Leaves alternate, lanceolate, serrulate. Heads homogamous, not
rayed, in sessile, axillary, involucrate clusters. All florets bisexual, fertile.
Involucral bracts 2, large, membranous, opposite, keeled or winged at length
including the achenes. Receptacle with lanceolate, stramineous paleae; paleae
glabrous. Corolla tubular, deeply 5-lobed; lobes linear. Anther base sagittate;
tails of a bundle of fine hairs. Style arms short, linear-cuneate, subtruncate,
Achenes included in the laterally compressed bracts, obovoid, winged on each
side, sparsely hairy. Pappus of 2, ovate scales above the wings.

A monotypic genus of the Indian subcontinent.

Caesulia axillaris Roxb., Pl. Corom. 1: 64. t. 93. 1798; Hook.f., Fl. Brit.
India 3: 291. 1881, Fig. 1.

Herbs, prostrate or suberect, succulent, up to 60 cm high, sometimes with
rhizomatous roots. Leaves alternate, margin distantly serrulate, acute, narrowed
at base, 2-16 x 0.1-2.5 em, glabrous, sessile, stem clasping. Heads axillary, ca
1.3 cm across, sessile. Involucral bracts 2, membranous, orbicular or broadly
ovate, crenulate or dentate. All florets pale blue or white, bisexual; outer florets
intermixed with linear, acute paleae; inner without paleae. Corolla tubular, ca
2 mm long, 5-lobed. Achenes obovoid, ca 1.5 x 1 mm, flat, winged and
sparsely hairy. Pappus of 2, ovate scales, ribbed on the back.

Fl. July - Oct.; Fr. Nov.-April.



1995] ASTERACEAE

Fig. 1. Caesulia axillaris Roxb.
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Distrib. India: Throughout in plains, ascending to 1000 m. in Himalayas,
commonly found in paddy ficlds, shallow ditches, moist low lying areas and also
along river banks.

Pakistan, Nepal, Bangladesh and Myanmar,

Subtribe 2. BUPTHALMEAE Less.
(S. Kumar)

Heads heterogamous. Involucral bracts few. Style arms of female florets
diverging. Receptacles rigidly palacaceous. Ray florets ligulate. Disc florets
tubular.

1 genus and 1 species in India.
Anisopappus Hook. et Am.

Scabrid or pubescent, erect herbs. Leaves alternate, toothed, petiolate.
Heads heterogamous, radiate, hemispherical. Involucral bracts in few series,
oval or oblong, pubescent. Receptacle paleaceous; palea folded, sheathing the
disc florets. Ray florets many; corolla 3-dentate. Disc florets many; corolla
tubular, 5-dentate; anther-base sagittate. Achenes subterete, costate. Pappus
coroniform, of short free or nearly free pectinate scales with alternating longer
narrow bristles.

Tropical Africa and Asia; ca 20 species, 1 in India.

Anisopappus chinensis (L.). Hook. et Am., Bot. Beech. Voy. 196, 1837;
C.B. Clarke in J. Linn. Soc. Bot. 25: 38. 1889. Verbesina chinensis L., Sp. PL.
901. 1753.

Herbs, robust, erect, scabrid to pubescent, up to 50 ¢cm high; stems simple
below, terete, striate, shortly pubescent, sometimes branched; branches
subangular with short, crisp pubescens. Leaves alternate, narrowly oblong-
lanceolate, obtuse, obtusely dentate, 1-4 x 0.5-1 ¢cm, scabrid-puberulous, upper
surface dark green; petiole 5-6 mm. Heads 1.5-2 cm across, on rigid peduncles.
Involucral bracts 2-3-seriate; outer ones 3 mm long, densely hairy; inner up to
7 mm, pubescent. Receptacle paleaceous; palea 5-6 mm long. Ray florets many;
corolla yellow, 5-7 mm long, 2-3 dentate. Style branches diverging. Disc florets
many; corolla tubular, 3-4 mm long, 5-lobed. Achenes subterete, 2-2.5 mm,
ribbed, pubescent. Pappus coroniform, of short scales alternating with narrow
bristles.
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Distrib. India: Manipur, Meghalaya and Nagaland; very rare.

China and Africa.

Subtribe 3, EUINULEAE DC,
(5. Kumar)

Heads heterogamous, only rarely homogamous or discoid. Ray florets
female, fertile or neuter. Disc florets bisexual, fertile or sterile. Receptacle
naked. Anther base not tailed. Style arms of bisexual florets usually truncate, or
style of sterile florets undivided.

5 genera and 38 species in India.

KEY TO THE GENERA

la. Heads disciform; achenss beaked; pappus absent 1. Carpesium
b. Heads radiate; achenes not beaked; pappus present 2
2a. Achenes werete, not ribbed; pappus |-seriate or 0 4. Pentanema
b. Achenes ribbed; Pappus 2-seriate 3
3a: Achenes gland-dotted; leaves gland-dotied 3. Pepolettia
b. Achenes not gland dotted; leaves otherwise 4
4a. Outer pappus of scales often forming a cup, inner of hairs . 5. Pulicaria
b. Outer as well as inner pappus of hairs; hairs unequal 2, loula
1. Carpesium L.

Herbs, erect, branched; stems pubescent. Leaves alternate, entire or dentate.
Heads heterogamous, disciform, terminal or axillary, usually cernuous, small.
Involucre hemispherical. Involucral bracts multiseriate; the outer ones longer,
leafy; the inner ones shorter or subscarious. Receptacle flat, naked. Outer florets
female, numerous, tubular, 3-5-lobed. Ray florets female, numerous, tubular,
3-5-lobed. Disc florets bisexual, 5-lobed. Achenes linear, elongate, striate,
costate, narrowed and rostrate above; rostrum often glandular with a thickened
corona. Pappus absent.

Temperate and subtropical Asia, S. Europe; ca 20 species, 3 in India.
KEY TO THE SPECIES
la. Heads numerous, almost erect, insericd along the whole length of branches; leaves

sessile or subsessile 1. C, abrotancides
b. Heads solitary or few, nodding, terminal or subracemose; lower leaves petioled 2
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2a. Heads 0.4-0.5 cm across; involucral bracts mucronate, recurved; achenes glabrous,

punciate at beak and base 1. C. trachelifolium
b. Heads 0.6-2.5 ¢m across; involucral bracis acule or obluse, not recurved; achencs
glandular at beak and base 2. C. cernuim

1. Carpesium abrotanoides L., Sp. Pl. 860. 1753; Hook.f., Fl. Brit. India
3: 301. 1881. Fig. 2.

Herbs, perennial, sparsely pubescent or glabrate; branches leafy at tips.
Leaves ovate-elliptic or lanceolate, attenuate at base; the lower ones acute or
acuminate, margins obscurely dentate, 10-15 x 2.5-5 cm, pubescent on both
surfaces; the upper leaves on flowering shoots smaller, 4-8 x 0.5-2 cm. Heads
yellow, numerous, ca 6 mm across, sessile or on short peduncles forming leafy
racemes, inserted along the whole length of the branches, horizontal. Involucre
ca 5 mm.; involucral bracts 3-4 seriate; outer ovate, 2-3 mm long, pubescent at
margins, herbaceous at tip; the inner ones oblong, obtuse, 5 mm long.
Receptacle glabrous, pitted. Florets tubular, 1.5-2 mm, 5-toothed. Achenes
elongate, finely ribbed, 3 mm long, tapering into a short beak surmounted by
a minute whitish corona, glandular at base and on beak.

Fl. & Fr. Oct. - Nov.

Distrib. India: Ascending up to 3000 m in the Himalayas. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.

Nepal, Pakistan, Iran, China, Japan, Austria, Turkey, Italy, Yugoslavia,
Hungary, Georgia and Azerbaizan.

Nores. The plant possesses medicinal properties. Roots, leaves and seeds are
considered laxative, anthelmintic, diuretic.

2, Carpesium cernuum L., Sp. PL. 859, 1753; Hook.f., FlL. Brit. India 3:
300. 1881. C. nepalense Less. in Linnaea 6: 234. 1831; R.R. Rao er al., FL.
Ind. Enum. Aster. 21. 1988,

Herbs, perennial; stems upto 60 cm high, pubescent, hirsute villous or
tomentose. Leaves variable, linear, lanceolate, ovate, elliptic-lanceolate or
elliptic-ovate, entire or denticulate, 10-45 x 3-9 cm, hirsute-pubescent to densely
woolly, subsessile or petiolate; petiole upto 12 cm long, occasionally winged,
villous. Heads solitary, terminal, 0.5-2.5 cm across, erect or nodding, often
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Fig. 2. Carpesium abrotanoides L. : a, Habit; b, Achene with floret.
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with large leafy bracts at the base. Outer involucral bracts leafy, spreading or
reflexed; inner oblong, oblanceolate or oblong-elliptic, upto 7.5 x 2.5 mm,
obtuse, subacute or acute at the tip. Florets yellow; corolla tubular, ca 2 mm
long, 3-lobed. Achenes linear-oblong, upto 5 mm long, 10-ribbed; rostrum often
glandular, surmounted by corona.

Note. A highly variable species with the following varieties recognised by
Hooker (1881). Subsequetly, Kitamura (Fauna & Fl. Nepal Himal. 250, 1955)
segregated var. lanarum and var. glandulosum from C. cernuum and placed
them under C. nepalense, primarily on the basis of shape of the leaf and apices
of the inner involucral bracts. However, the presence of intermediate characters
in Indian specimens, necessiate a thorough study of type specimens for their
proper delimitation. Till such time Hooker’s (l.c.) treatment has been followed.

KEY TO THE VARIETIES

la. Involucre villous 2
b. Involucre glabrate or pubescent 3
2a. Stems, branches and leaves densely woolly or cottony with white hairs 2.5, var. lanatum
b. Siems, branches and leaves hirsute or villous 2.6, var. nilagiricum

3a. Leaves ovale with winged petioles; heads on very long, stff, naked peduncle
1. 7. var. pedunculosum
b. Leaves linear, avale, elliptic-ovale or lanceolate, subsessile or petioled; peduncle not

as shove 4
4a. Stems and branches tomentose; leaves linear, petioled 2.4, var. griffithii
b. Stems and branches pubescenl, somelimes collony; leaves lanceolate, elliptic, ovale, or

elliptic-ovate 5
5a. Swems and branches very slender; leaves lanceclate or elliptic-ovate, shonly

petioled 2.2, var. ciliatum

b, Stems and branches robust; leaves elliptic or ovate subsessile or pelioled; heads with

large lealy bracis at base 6
fa. Leaves long petioled 1.3, var. glandulosum
b. Leaves subsessile 2.1. var. cermuum

2.1. var. cernuum Fig. 3.

Fl. & Fr. Sept. - Nov.

Distrib. India: Himalayas and Meghalaya.

2.2. var. ciliatum Hook.f., Fl. Brit. India 3: 301. 1881. C. nepalense Less.
var. ciliatum (Hook.f.) §. Kumar in R.R. Rao er al., Fl. Ind. Enum. Aster. 21,
1988.

Fi. & Fr. Sept. - Nov.
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Fig. 3. Carpesium cernuum L. var. cernuum
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Distrib. India; Kerala.
Endemic.

2.3, var, glandulosum Hook.f. & Thomson in C.B. Clarke, Comp. Ind.
130. 1876; Hook.f., Fl. Brit. India 3: 301. 1881.

Distrib. India: E. Himalayas and N.E. region. Sikkim and Meghalaya.

2.4, var. griffithii Hook.f., Fl. Brit. India 3: 302, 1881. C. nepalense
Less. var. griffithii (Hook.f.) S. Kumar in R.R. Rao er al., Fl. Ind. Enum.
Aster. 22, 1988,

Fl. & Fr. Sept. - Nov.

Distrib. India: E. Himalayas. Arunachal Pradesh; rare.

2.5, var. lanatum Thomson ex C.B. Clarke, Comp. Ind. 130. 1876;
Hook.f., Fl. Brit. India 3: 301. 1881. C. nepalense Less. var. lanatum
(Thomson ex C.B. Clarke) Kitam. in Fl. East. Himal. 335. 1966.

Fl. & Fr. Sept. - Nov.

Distrib. India: E. Himalayas and N.E. region, 1200-1500 m. Sikkim and
Meghalaya.

Nepal.
2.6. var. nilagiricum C.B. Clarke, Comp. Ind. 131. 1876; Hook.f., FI.

Brit. India 3: 301. 1881. C. nepalense Less. var. nilagiricurm (C.B. Clarke) S.
Kumar, in R.R. Rao er al., Fl. Ind. Enum. Aster. 22. 1988.

Fl. & Fr. Sept. - Nov.

Distrib. India : Ascending upto 2400 m. Tamil Nadu.

2.7. var. pedunculosum Wallich ex. C.B. Clarke, Comp. Ind. 131. 1876;
Hook.f., Fl. Brit. India 3: 301. 1881. C. pedunculosum Wallich ex DC.,
Prodr. 6: 281. 1836. C. nepalense Less. var. pedunculosa (C.B. Clarke) S.
Kumar, in R.R. Rao er al., Fl. Ind. Enum. Aster. 22. 1988.

Fl. & Fr. July - Aug.
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Distrib. India: W. Himalayas, ascending upto 2400 m. Himachal Pradesh
and Uttar Pradesh.

3. Carpesium trachelifolium Less. in Linnaea 6: 233. 1831; Hook.f., FL.
Brit. India 3: 301. 1881.

Herbs, slender; stems pubescent or hirsute, more or less covered with soft
hairs. Lower leaves ovate or cordate, sinuvate-toothed or lobulate, 5-7 x 3-5 cm,
long petioled; the upper leaves ovate or elliptic-lanceolate, serrate or entire, sub-
sessile. Heads very small, 0.4-0.6 cm across, sometimes sub-racemose.
Involucral bracts unequal; the outer foliaceous, elliptic-spathulate, often hairy,
the apex mucronate, recurved. Ray florets yellow, ligulate, female, sub-filiform.
Disc florets numerous, tubular, 5-toothed. Achenes cylindrical, nibbed, glabrous,
the apex and base punclate.

Fl. & Fr. Aug. - Sept.

Distrib. India: Temperate Himalayas, ascending up to 3000 m. Jammu &
Kashmir, Himachal Pradesh, Uttar Pradesh and Sikkim.

Nepal, Pakistan and China.
2. Inula L.

Herbs or undershrubs, annual or perennial, erect or prostrate. Leaves
radical and alternate. Heads yellow, sometimes white, heterogamous, radiate,
rarely disciform, solitary, corymbose or panicled. Involucral bracts green
multiseriate, leafy, the inner usually rigid and narrow, Ray florets female,
I-multiseriate, fertile; ligule 3-toothed. Disc florets bisexual, fertile, tubular,
5-toothed; limb yellow, elongate. Achenes subterete, angled, usually ribbed.
Pappus hairs, 1-2-seriate, few or many, smooth, scabrid or bearded.

Temperate and subalpine regions of Europe, Africa and Asia; ca S0 species,
20 in India.

KEY TO THE SPECIES

- Plants almost siemless with a rosetie of spathulate leaves; heads denscly collecied at the
cenlre of rosette 17. 1. rhizocephala var. rhizocephaloides

- Plants with well defined stem; not forming & rosette of leaves; heads not densely

collected at the centre of rosette 2

- Shrubs or undershrubs 3

Herbs 7
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Leaves succulent; plants with a balsamic odour 8. L. grantioides
Leaves not succulent; plants not with balasamic odour 4
Heads not more than 5 in a raceme;, nerves on leaves subparallel 19, 1. rubricaunlis
Heads many, always more than 5 in a corymb or raceme; nerves not subparallel with the
leal margins 5
Heads diseoid; branches and leaves silky villous or woolly on lower surface; pappus
hairs yellowish 3. 1, cappa
Heads radiate; leaves glabrous or pubescent on both surfaces but not white woolly G
Leaves membranous; petioles slender; ligules broad, revolute; involucral bracts acute
8. L. cuspidata

Leaves coriaceous; petioles stouter; ligules narrow, erect; involuctal bracts acuminate

6. 1. eupatorioides
Achenes contracted at lip forming a small cup; pappus bome on minute cupule;
heads turbinate; stems copiously branched 9. I. graveolens
Achenes nol contracted at lip; pappus free al base; heads not turbinate; stems not
copiously branched &

Slems with a narrow, membranous wing; achenes 6 mm long; ligules deeply 3-fid
11. I. macrosperma

Stems without wing; schenes less than 6 mm long; ligules not deeply 3-fid 9
Outer involucral bracts broad, herbaceous; heads large, 10
Outer involucral bracts narrower, dry, rigid; heads relatively small 11

. Heads solitary, 7-10 em across, inner involucral bracts acuminate; leaves membranous

18. L. royleana
Heads racemose, 3-5 cm across; inner involucral bracts acule; leaves coriaceous
16. 1. racemosa

Achenes silky or hairy 12
Achenes glabrous or nearly so 15
Ligules yellow; branches from a woody root stock; ray florets up 1o 8 mm long: pappus
pale-reddish 13
Ligules white; stems simple; ray florets 11-12 mm long: pappus while 14
Stems and leaves bengath scabenulous or hairy; involucral bracts pubescent; heads
smmall 14. 1. obtusifolia
Stems and leaves beneath shorly tomentose; involucral bracts villous; heads larger

4. I, clarkei
Leaves elliptic or elliptic-lanceolate, acute at both ends, scaberulous above; ligules broad;
heads small 13. 1. nervosa

Leaves oblong, base rounded, hairy on both surfaces; ligules narrow; heads large
20. 1. simonsii

Pappus white; achenes 2 mm long; perennial 16
Pappus reddish or pale-reddish; achenes not more than 1.5 mm long; annuals 17
Involucre shaggy; heads 1-3; stems villous; ligules equal w the size of disc florets
10. 1. hookeri
Involucre not shaggy; heads solitary; stems hirsute; ligules larger than dise florets
15. 1. orientalis
Pappus scanty, not more than 3 mm long; achenzs glabrous 11. I. kalapani
Pappus prominent, more than 3 mm long; achenes sparsely pubescent 18
Leaves lincar-oblong 7. 1. falconeri
Leaves hastate or elliptic or ovate-elliptic 19
Ligules shom, recurved, not exceeding the involucral bracts 1. I. acuminata

Ligules 15-25 mm long, much exceeding the involucral bracts 2. L. brittanica
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1. Inula acuminata Royle ex DC., Prodr. 5: 471. 1856; Hook.f., Fl. Brit.
India 3: 294. 1881.

Herbs, annual, stems 25-40 cm high, shining, glabrous at base, pubescent
above, sometimes branched, Leaves suberect, elongate, hastate, pradually
tapering from the broad base, acuminate, obscurely dentate, 2-10 cm long,
glabrous. Heads subcorymbose, 1.2-2 cm in diam., few. Involucral bracts
green, narrow, linear-acuminate, erect, puberulous. Ray florets ligulate; ligules
short, recurved. Achenes minute, 1 mm long, nearly glabrous, sometimes with
a few, short, erect hairs. Pappus pale-reddish, up to 4 mm long.

Disirib. India: W. Himalayas, on calcareous rocks, up to 2400 m. Jammu
& Kashmir and Himachal Pradesh; rare.

2. Inula brittanica L. Sp. Pl. 882. 1753. Stewart in Nasir et Ali, Ann.
Cat. Vas. Pl. W. Pak. 752, 1972,

Herbs, biennial, erect, 15-75 cm, pubescent. Leaves elliptical or ovate-
elliptical, entire or serrulate, lower 4-15 x 1-2.5(-4) cm; upper slightly
amplexicaul, sparsely pubescent above, densely pubescent beneath, sessile.
Capitula medium to large. Involucre hemispherical, 7-12 mm long. Outer
involucral bracts linear-lanceolate, 7-12 x 0.5-0.8 m, deflexed; inner 5-8 x
0.4-0.6 mm. Ligules 15-25 mm long, much exceeding the involucre. Achenes
1-15 mm, hairy or subglabrous. Pappus with 15-25 setae.

Distrib, India: Jammu & Kashmuir,
Europe.

3. Inula cappa (Buch.-Ham. ex D. Don) DC., Prodr. 5: 469. 1836.
Hook.f., Fl. Brit. India 3: 1881. Conyza cappa Buch.-Ham. ex D. Don, Prodr.
Fl. Nepal. 176. 1875, Fig. 4.

Shrubs, erect, stout, aromatic; stems 1.2-2.5 m tall, branched, tomentose.
Leaves oblong-lanceolate, base amplexicaul, acute-obtuse, margins dentate, 5-20
X 1-5 cm, thick, densely silky woolly on lower surface, hairy on the upper,
subsessile. Heads in corymbs, up to ca 0.8 ¢cm in diam., in corymbs, densely
silky ; peduncles up to 12 cm long. Involucral bracts multiseriate, very variable
In size and number, linear, 4-6 mm, rigid, hairy. Disc florets yellow, tubular,
¢a 4.2 mm, 5-lobed, with prominent ribs, pappillate at tip. Achenes 1 mm long,
silky hairy with a prominent base. Pappus white, up to 6 mm long.
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Fig. 4. Inula cappa (Buch.-Ham.ex D. Don) DC. : a. Habit; b. Achene with
foret.
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FL & Fr. Aug. - Feb.

Distrib. India: Himalayas and N.E. region, on open slopes up to 2400 m.
Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, Sikkim, Assam,
Nagaland, Manipur and Meghalaya

Bhutan, Myanmar, China, Thailand and Indonesia.

4. Inula clarkei (Hook.f.) Stewart in Nasir et Ali, Ann. Cat. Vas, PL. W.
Pak. 753. 1972, I obtusifolia Kerner var. elarkei Hook.f., Fl. Brit. India 3:
294. 1881.

Herbs, perennial; stems 15-35 ¢m high, rigidly flexuous, tomentose. Leaves
rigid, oblong or ovate, base rounded, obtuse, obscurely denticulate, 2-5 cm
long, short tomentose beneath, sessile. Heads yellow, hemispheric, up to 4 cm
in diam. Involucral bracts green, villous, pubescent; outer larger, leafy; inner
linear-lanceolate, acute, rigid, pubescent. Ray florets ligulate; ligules shorter.
Achenes slender, 2-2.5 mm long, silky. Pappus pale-reddish.

Fl. & Fr. June - Sept.

Distrib. India: W. Himalayas, up to 3400 m. Jammu & Kashmir and
Himachal Pradesh.

4. Inula cuspidata (DC.) C.B. Clarke, Comp. Ind. 125. 1876; Hook.f.,
Fl. Brit. India 3: 296. 1881. Amphiraphis cuspidata DC., Prodr. 5: 343. 1836.
Fig. 5.

Shrubs, erect, branched; stems 45-100 cm high, young branches pubescent.
Leaves elliptic, ovate-lanceolate, acute or shortly acuminate, rough on the upper
surface, thinly pubescent outer lower surface, petiolate with up to 1.5 ¢m long
petiole. Heads in terminal corymbs, 0.7-1 cm in diam., pedunculate; peduncle
6 cm long, slender. Involucral bracts in 2-3 whorls; the outer linear-oblong,
2-3 mm long, hairy on upper surface, midrib prominent; the inner pale, linear,
acute or shortly acuminate, 5-6 mm long, appressed hairy. Ray florets ligulate,
up to 10 mm long; ligule up to 4 mm, abruptly narrowed; 3-lobed, 5-ribbed;
1ibs prominent. Disc florets up to 9 mm long, 5-lobed; lobes recurved. Achenes
dirty white, 2 ridged up to 2 mm, silky hairy. Pappus up to 5 mm long;: hairs
fimbriate or feathery at tip.

FlL. & Fr, June - Oct.
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Fig. 5. Inula cuspidata (DC.) C.B. Clarke : a. Habit; b. Achene with floret.
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Disirib. India: Himalayas, ascending up to 2100 m. Jammu & Kashmir,
Himachal Pradesh, Uttar Pradesh and Sikkim.

Nepal, Bhutan, Pzkistan and China.

6. Inula eupatorioides DC., Prodr. 5: 469. 1836; Hook.f., FL. Brit. India
3: 295, 1881.

Shrubs, stout; stems 1-3 m tall, branched, pubescent. Leaves spirally
arranged, elliptic-oblong, base cuneate or rounded, acute-acuminate, irregularly
cuspidate, serrate, 4-22.5 x 1.5-7.5 cm; lateral nerves prominent; petioled.
Heads in terminal or upper axillary panicles, 7-8 mm in diam., short peduncled.
Involucral bracts linear, subulate. Receptacle areolate. Corolla yellow. Achenes
silky, pubescent. Pappus pale-brownish.

Distrib. India: Himalayas and N.E. region, up to 1800 m. Uttar Pradesh,
Sikkim, Nagaland and Meghalaya,

Nepal, Bhutan, China and Myanmar.
7. Inula falconeri Hook.f., Fl. Brit. Ind. 3: 294. 1881.

Herbs, annual; stems 30-45 cm high, slender, glabrous or tomentose, simple
or branched. Leaves linear or oblong, amplexicaul, auricled, gradually
contracted above the base 2.5-8 x 0.5-0.6 cm, nerves obscure. Heads yellow,
corymbose, 1.2-2 cm in diam. Involucral bracts green, linear, acute, pubescent
or tomentose, erect or recurved. Ray florets ligulate; ligules small. Achenes
1 mm long with few short, erect hairs. Pappus pale-reddish, up to 5 mm long.

Distrib. India: W. Himalayas, ca 2400 m. Jammu & Kashmir.
Pakistan and Tibet.

8. Inula grantioides Boiss., Diagn. Ser. 2. 3. 14. 1856; Hook.f., Fl. Brit.
India 3: 296. 1881.

Shrubs or undershrubs; stems 15-60 cm high, glandular-hairy, much
branched; branches short, stout, leafy. Leaves variously lobed, fleshy; the lower
Cuneate, shortly 3-lobed, petiolate; upper linear, 2-5 cm long, entire or 2-3-
toothed at apex, glandular hairy, sessile. Heads yellow, numerous, 2-4 ¢m
across, with 1-2 leafy bracts on stout hairy peduncle. Involucral bracts narrowly



18 FLORA OF INDIA [VOL. 13

linear-oblong, sub-acute, hairy, glandular; outer green, smaller, obtuse, inner
yellow, long, narrower, acute. Ray florets yellow, 1-serate, ligulate, few. Disc
florets tubular, acutely toothed. Achenes oblong, 2.5-3 mm long, strongly
ribbed, hispid. Pappus reddish, 5 mm long, scabrid, rigid.

Fl. & Fr. Nov. - Dec.
Distrib. India: Gujarat.
Pakistan.

Nores. The plant possesses a balsamic odour; is useful for asthma.

9. Inula graveolens (L.) Dest., FL. Atl. 2: 275. 1799; Hook.f., Fl. Brit.
India 3: 292. 1881. Erigeron graveolens L., Cent. Pl. 80. 1755.

Herbs, annual, erect, much branched; stems wp to I m high, glandular
hairy. Leaves lineur-luncenlate, attenuate, acute, entire or slightly denticulate,
1-1.5 x 0.1-0.6 cm, sessile. Heads radiate, numerous, in loose racemes.
Involuere 0.5-0.7 cm broud. Involucral bracts 3-seriate, linear-lanceolate; the
outer 4.5 mm long, herbacsous; inner 6-7 mm long, membranous. Ray florets
6-8, 2-2.5 mm long, slightly exceeding the involucre. Disc florets 3.54 mm
long, sometimes turning reddish on drying. Achenes 2-4 mm long, finely
pubescent, viscid, glandular, shortly constricted at apex. Pappus brownish,
4-5 mm long, scubrous, beme on a minute cupule.

Distrib. India: W. Himalayas. Jammu & Kashmir and Himachal Pradesh.
Pakistan, Afghunizilun, Irun, Iraq and Mediterranean regiun.

Notes. Medicinal as diuretic and in curing calculus disease, The plant
contains a volatile oil.

10. Inula hookeri C.B. Clarke, Comp. Ind. 122. 1876; Hook.f., Fl. Brit.
India 3: 294. 1881,

Herbs, perennial, erect; stems up to 1 m high, branched, villous above.
Leaves elliptic-lanceolate, acute, margin gland-toothed, base auricled, 6-11x 1-4
cm, hairy on both surfaces; nerves conspicuous; lower subsessile, narrowed into
a petiole; upper sessile. Heads yellow, terminal, solitary or 2-3 together,
hemispheric, up to 5 cm in diam., shaggy with long silky hairs. Involucral
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bracts very slender, almost filiform, 1.5-2.5 cm, villous, recurved. Ray florets
deeply lobed, conspicuously nerved. Achenes angled, ca 11.5 mm, glabrous.
Pappus dirty white, 4 mm long.

Fl. & Fr. Aug. - Oct.

Distrib. India: E. Himalayas, in temperate forests up to 3600 m. Sikkim and
Arunachal Pradesh.

Nepal, Bhutan, Myanmar and China.

11. Inula kalapani C.B. Clarke, Comp. Ind. 123. 1876; Hook.f., Fl. Brit.
India 3: 294. 1881,

Herbs, erect; stems 30-45 cm high, simple, rarely branched, pubescent or
hirsute. Leaves cauline and radical; the radical elliptic, ovate or lanceolate,
obtuse or acute, subdentate, 5-7.5 cm long, petiolate; the cauline erect or
spreading, oblong or ovate-oblong, amplexicaul at base, dilated, 2-4 cm long.
Heads corymbose, few, 1.5-2.5 cm in diam. Involucral bracts green, few,
linear, acute, spreading or recurved, hirsute. Ray florets ligulate; ligules ca
8 mm long. Achenes minute, upto 1.2. mm long, glabrous. Pappus reddish, ca
3 mm long, scanty.

Distrib. India: Meghalaya (ca 1500 m in Khasi hills).
Endemic.
12. Inula macrosperma Hook.f., Fl. Brit. India. 3: 292, 188].

Herbs, erect stout; stems glabrous or pubescent, thick, winged; wings
narrow, membranous. Leaves oblong-ovate, acuminate, base amplexicaul,
decurrent, 7-10 x 2-3 cm, puberulous. Heads sub corymbose, 3.5-5 em across,
on stout, erect peduncle. Involucral bracts few, lanceolate, 1.5-2 cm long,
subacute, pubescent. Receptacle hemispheric. Ray florets ligulate; ligules up to
1.5 ¢m long, deeply 3-fid. Achenes narrowly obovate-oblong, up to 6 mm long,

Compressed, strongly ribbed, hispid above. Pappus hairs red, 2.5 mm long,
stout, scabrid,

Distrib. India: Alpine regions of Sikkim Himalayas; rare.

Endemic.
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13. Inula nervosa Wallich ex DC., Prodr. 5: 471. 1836; Hook.f., FL. Brit.
India 3: 293, 1881.

Herbs, erect: stems 30-90 cm, simple or branched, young parts densely
hairy. Leaves elliptic-lanceolate, cuneate at base, acute, distantly serrate, 5-13
X 1-4 cm. membranous, scaberulous on both surfaces; hairs with tubercled base;
midrib prominent, veins subparallel; subsessile. Heads white with yellow centre,
solitary or corymbose, ca 1.5 cm across, pedunculate. The outer green, ovate-
oblong, obtuse 3 x 1.5 mm, pubescent, scabrid, leafy, middle yellow, ca 5-6 x
1 mm, scaly, densely appressed hairy; midnb prominent; inner linear, ca 6 x
0.7 mm. Ray florets ligulate, ca 11-12 mm, 3-lobed, ligule ca 7 x 2(3) mm.
Disc florets yellow. Achenes up to 1 mm. Pappus dirty white, ca 5 mm long.

Distrib. India: Temperate Himalayas and N.E. region, up to 2100 m. Uttar
Pradesh, Sikkim and Meghalaya.

Nepal, Bhutan, Myanmar, Thailand, China and Vietnam.

14. Inula obtusifolia Kerner in Ber. Naturw. Ver. Innsbruck. 1: 111. 1870
Hook.f., Fl. Brit. India 3: 293. 1881.

Herbs, perennial, with a woody rootstock; stems many from the rootstock,
12-30 ¢m high, rigidly flexuous, scabrid or hairy. Leaves oblong or ovate-
oblong, rounded at base, obtuse, obscurely denticulate, 3-5 cm, rigid, often
scaberulous above, sessile. Heads yellow, terminal, 1 or few, hemispheric, very
variable in size, 1.3-3.5 cm in diam. Involucral bracts few; outer leafy; inner
linear or linear-lanceolate, acute, sometimes acuminate, rigid, pubescent. Ray
florets ca 8 mm long; ligule shorter. Achenes slender, up to 2.5 mm long,
silky. Pappus pale-reddish.

Fl. & Fr. June - Aug. (Sept.).

Distrib. India: W. Himalayas, on rocks forming huge clumps, ca 4000 m.
Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh.

Pakistan and China.
15. Inula orientalis Lam., Encycl. 3: 255. 1789, Fig. 6.

Herbs, erect, perenmial, glandular, pubescent; stems up to 75 cm long,
rarely branched, hirsute below, hairy above, leafy throughout. Leaves elliptic-
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Fig. 6. Inula orientalis Lam.

21
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ovate, cuneate, amplexicaul, acute. gland serrate, 5-12 x 1-3 cm, hairy, sessile.
Heads yellow, solitary, terminal, 3-8 cm across. Involucral bracts blackish
green, multiseriate, linear-lanceolate, ca 11 x 2 mm, thick hairy at margins
midrib ending in a glandular apex. Ray florets yellow, ca 18 mm long, bifid to
3-lobed; ligules linear, oblong, 3-5-ribbed; tube ca 4-5 mm. Disc florets yellow,
numerous, ca 7 mm, 5-lobed; corolla tubular, 5 mm long; limb 2 mm long.
Style bifid, truncate. Achenes brown, oblong, ca 1 mm long, faintly ribbed.
Pappus ca 6.5-7 mm long.

Fi. & Fr. July - Sept.

Distrib. India : Temperate Himalzyas, up to 2000 m. Jammu & Kashmir,
Himachal Pradesh and Uttar Prudesh.

Nepal, Pakistan and Concast .,

The shruberies are very common m Kashuur 1ne aromatic roots of this
species are used as an adulterant of "huth” (Sssurea costus).

16. Inula racemosa Hook.f., Fl. Bni. India 3: 292 1881,
Kash.: Poshkar.

Herbs, stout, erect; stems 0.3-1.8 cm tall, brunched, furrowed; young parts
densely hairy. Leaves elliptic-lanceolate or obovate, amplexicaul, short
acuminate, the tip corizceous, dorsiventral, woolly beneath, the upper surface
pubescent. Heads yellow, mary, in racemes, 4-5 ¢cm across, on stout, hairy
peduncle. Involucral bracts multiscriste, densely hairy; outer ovate, 1.5 x
0.8 em, the tips recurved, densely wocHy; inner bracts with hyaline margins,
1.3-1.5 x 0.5-0.8 cm, densely woolly outside, tubercled within. Ray florets
2.8-3 em, ligulate; ligules ca 1.6 cm long, hyaline, conspicuosly nerved. Disc
florets ca 1.5 cm long. Achenes 0.2 em long. Pappus up to 9 ram.

Fl. & Fr. July - Sept.

Distrib. India: W. Himalayas, along bunds of cultivated fields, Jammu &
Kashmir.

Notes. A reputed medicinal plant, frequently cultivated. Its aromatic roots
are employed as an adulterant of *Kuth®, It is also used as an expectorant and
resolvent. Roots contain inuline (10%) and an essential oil containing
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alantolactone which is strongly anthelmintie, expectorent and diuretic. Seeds are
aphrodisiac. It is also a good cure for theumatism.

17. Inula rhizocephala Schrenk. var. rhizocephaloides (C.B. Clarke)
Kitam., Fl. Pl. W, Pak. 151. 1964, L rhizocephalvides C.B. Clurke, Comp.
Ind. 124. 1876; Hook.f., Fl. Brit. India 3: 295, 1881. Fig. 7.

Herbs, almost stemless with a rosette of spathulate leaves. Leaves almost
pressed to the ground, horizontal, 3-5 cm long, bristly-hairy, narrowed to a
broad stalk. Heads yellow, 1.8-2.5 cm across, densely collected at the centre of
rosette. Involucral bracts narrow, linear, pointed; the outer green with recurved
tips; inner purplish. Ray florets few or absent. Achenes ribbed, up to 1.6 mm
long, glabrous. Pappus red, up to 3 mm long.

Fl. & Fr. July - Aug.

Disirib. India: W. Himalayas, in alpine meadows, ca 3600 m. Jammu &
Kashmir.

Pakistan and Tibet,
Notes. Quite unlike other species of the genus in being acaulescent.

18. Inula royleana DC., Prodr. 5: 464. 1836; Hook.f., FI. Brit. India 3:
292, 1881.

Kash.: Zabelniilkohee

Herbs, erect, stout, perennial with creeping rhizomes; stems 39-60 em high,
strinte, pubescent. Leaves both rudical and cauline; radical leaves elliptic-ovate,
cordate, buse abruptly narrowed. margins dentate with obtuse tin, 6-20 x 4.5-
10 em, petioled with up to 18 cm long petiole winged in upper postion; cauline
leaves elliptic-lanceolute, ucute, dentate, auricled at base, 4-14 x 2.5 em,
densely hairy. Heads golden-yellow, solitary, terminal, showy, 5-10 cm across,
long pedunculed. Involucral bracts multiseriate, leafy, densely glandular hairy
on both surfaces; outer bracts up to 12 x 6 mm; middle bracts yellow, B x
2 mm, scaly, hairs appressed, glandular; inner yellow, ca 11-12 x 1-2 mm,
scaly, appressed hairy. Ray florets pale, ligulate, up to 4.5 cm; ligules 3.7 x
2 mm, 2-lobed; veins conspicuous. Disc florets tubular, up to 1 ¢cm; tube up to
7 mm long, S-lobed. Achenes ca 3 mm; those of ray ridged. Pappus up to
7.5 mm; hairs fimbriate.

. " Zenitral Library
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Fig. 7. Inula rhizocephala Schrenk. var. rhizocephaloides (C.B. Clarke)
Kitam,
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Fl. & Fr. July - Sept.

Distrib. India: W. Himalayas, ascending up to 3300 m. Jammu & Kashmir
and Himachal Pradesh.

Pakistan.

Notes, Roots are employed as an adulterant of "Kuth". These are poisonous
and used in the preparation of disinfectants and pesticides particularly for lice,
fleas and ticks.

19, Inwla rubricaulis (DC.) C.B. Clarke, Comp. Ind. 126. 1876; Hook.f.,
FL. Brit. India 3: 296. 1881. Amphiraphis rubricaulis DC., Prodr. 5: 343, 1836.
Fig. 8.

Shrubs, erect, branched; stems 0.9-1.8 cm tall, with long, slender, flexuous
branches. Leaves elliptic-lanceolate, acuminate, serrate, 10-15 x 2.5-4 cm,
membranous, glabrous; nerves parallel to margin; sessile. Heads yellow,
heterogamous, 3-5 together in very short axillary racemes, 1.5 cm across,
pedunculate with stout, tomentose peduncles. Involucral bracts in whorls of
unequal length; the ouer 5-6 mny; the inner subulate-lanceolate, acuminate,
8-9 mm long, hairy, the tip darker. Ray florets ligulate, 11-12 mm long; ligules
5-6 x 2-3 mm, 3-lobed; tube up to 4 mm long. Disc florets tubular, 7-8 mm
long; the tube up to 6 mm long; limb 5-lobed. Achenes of ray florets;
cylindrical, 1.8-2 mm long; thoseof disc floret 1-1.5 mm long, shining, silky
hairy, dull white. Pappus up to 7 mm long.

Fi. & Fr. July - QOct.

Distrib. India: Subtropical Himalayas and N.E. region, ascending up to
1800 m. Uttar Pradesh, Sikkim, Assam and Meghalaya.

Nepal, Bhutan, Myanmar and China.

20. Inula simonsii C.B. Clarke, Comp. Ind. 121. 1876; Hook.f., Fl. Bnt.
India 3: 293, 1881,

Herbs, perennial; stems 30-90 m high, hirsute with yellow glandular hairs.

Leaves oblong, base rounded, acute, denticulate, 5-10 x 2-4 cm, hirsute on both

b surfaces, rigid, subsessile. Heads 2-3 cm in diam., long peduncled. Involucral
bracts lanceolate; the outer shorter, hirsute. Ray florets white, ligulate, ligules

.‘ :M Achenes narrowly oblong, silky. Pappus white.
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Fig. 8. Inula rubricaulis (DC.) C.B. Clarke : a. Habit; b. Achene with floret.
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Distrib. India: Assam; very rare.

Bhutan.

3. Pegolettia Cass.

Herbs, much branched, glandular, aromatic. Leaves linear or oblanceolate,
deltoid or subacute, narrowed at base, distantly dentate, glundular puncate,
sessile; uppermost leaves bract like, subulate. Heads yellow or purple,
corymbose, peduncled. Involucral bracts pauciseriate, fimbriate, gland dotted.
Achenes 10-ribbed, gland dotted. Pappus hairs 2-seriate, multifid or
plumose,

N. tropical and S. Africa, Madagascar; ca 12 species, 1 in India.

Peoolettia senegalensis Cass. in Dict. Sci. Nat. 38: 230, 1825; Bhandari,
Fl. tnd. Desert 207. 1978.

Herbs, annual, glandular, aromatic, 6-25 em high; stems subescent, striate,
subglutinous with few sessile shining glands, Leaves linear or oblanceolate,
deltoid or subacute, narrowed at base, margins entire or with few irregular
distant teeth, 1-3 x 0.2-0.5 cm, surfaces pubescent, densely gland dotted,
sessile. Heads solitary or laxiy corymbose, 9-10 mm long. Involucral bracts
pauciseriate, acute, margins more or less fimbriate, densely gland dotted; outer
bracts smaller than the inner. Receptacle alveolate. Corolla tube gland dotted
outwards. Anther bases sagittute with long tails, shortly barbellate. Achenes
oblong, more or less closely 10-ribbed, pubescent, 4 mm long, gland
dotted. Pappus biseriate; outer multifid, 1-2.5 mm; inner plumose, 5-6 mm
long.

FlL. & Fr. Sept. - Oct.
Distrib. India: Abundant on rocks, and sandy soil. N.W. Rajasthan.
Pakistan, Arabia and Cape Verde Islands.

Note, The plant is used as a tonic for children along with "ghee”; boiled

m is applied for the wounds of camel (Bhandari, Fl. Indian Desert 207.
1218).



28 FLORA OF INDIA [VOL. 13

4. Pentanema Cass.

Herbs, annual or perenmial. Leaves alternate, entire or dentate. Heads
heterogamous, rayed, solitary, terminal or on leaf opposed peduncles. Involucre
campanulate; involucral bracts multiseniate, narrow with scarious margins; outer
smaller. Receptacle flat or subconvex, naked. Ray florets female, fertile, 1-2-
sertate, 2 to 3-toothed. Disc florets bisexual, fertile, slender, 5-tootheu. Achenes
small, obscurely ribbed, tip rounded. Pappus hairs of ray florets few or absent;
of disc florets few or many.

Tropical Asia and Africa; ca 6 species, 3 in India.

KEY TO THE SPECIES

la, Involucral bracts glabrous, erect, acute; ligules lanceolate; ray florets epappose

2. P, indicum
Involueral bracts hairy, acuminate with recurved tips; ray fNlorels papposs 2
Lower leaves subsessile; leaf apices acuminate; plants sparsely pubescemt 1. P. cernnum
All leaves sessile with auricled base; leaf apices obtuse 10 subacute; planis sofily
woolly 3. P. vestitum

s¥e

1. Pentanema cernuum (Dalz. et Gibs.) Ling in Acta Phyt. Sin. 10: 180,
1965. Vicoa cernwa Dalz. in Dalz. & Gibs., Bombay Fl. 126. 1861; Hook.f.,
Fl. Brit. India 3: 279. 1881,

Herbs, annual, erect; stem up to 50 cm high, branched. sparsely pubescent.
Leaves elliptic-lanceolate, acumunate, serrate, 1.5-7 x 0.8-2.5 cm, lower
subsessile; upper ones sessile. Heads yellow, heterogamous, 12-18 mm indiam.,
peduncled. Involucral bracts multiseriate, squarrose with filiform, recurved tips,
more or less hairy. Ray florets yellow, 20-40, linear, spreading, 3-toothed at
apex, longer than the involucre. Achenes oblong, ca 0.6 mm long, sparsely
hairy. Pappus of few bnistles.

Fl. & Fr. Nov. - Feh,

Distrib. India: Maharashtra and Madhya Pradesh.

China, Bhutan and Nepal.

2. Pentanema indicum (L.) Ling in Acta Phyt. Sin. 10: 179, 1965. Inula

indica L., Sp. Pl. ed. 2. 1236. 1763. Hook.f., Fl. Brit. India 3: 297. 1881.
Vicoa indica (L.) DC. in Wight Contrib. Bot. Ind. 10. 1834. Fig. 9.
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Guj.: Sona sali; Kan.: Mugurisoppu; Tamil : Jimikipoo, Poondu.

Herbs, erect, viscid pubescent with a woody rootstock, simple or branched
at the top, up to 75 cm high; stems terete, grooved, hispidly hairy, glabrous
with age. Leaves oblong-lanceolate, with semi amplexicaul base, acuminate,
entire or serrate-dentate with recurved margins, 2-10 x 0.1-1 cm, scabrid, dark
green above pale beneath, sessile. Heads yellow, heterogamous, radiate,
solitary, axillary or terminal 1-2 c¢m across, on 1-6 c¢m long peduncles.
Receptacle convex, pitted. Involucre campanulate; involucral bracts 3 to 4-
seriate, linear-lanceolate, 0.2-0.4 cm long, acute, glubrous, erect. Ray florets
1-seriate, female 0.8-1.0cm long, shortly 3-toathed; corolla yellow. Disc florets
yellow, bisexual, 0.5 cm long, 5-lobed. Achenes brown, obovate, 1 mm long,
obtuse, narrowed at base, thinly hairy. Pappus white, hairs filiform, up to
0.3 cm long, few,

Fl. & Fr. Sept. - June.

Distrib. India: Throughout the drier parts, up to 1200 m. Madhya Pradesh,
Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh and Maharashtra.

Pakistan, Myanmar, China, Sri Lanka, Thailand and Africa.

Nores. The plant is a good fodder and is said to be used in medicine in
Madhya Pradesh, particularly for causing irreversible sterility in women.

3. Pentanema vestitum (Wallich ex DC.) Ling in Acta Phyt. Sin. 10: 180.
1965. Inula vestira Wallich ex DC. Prodr, 5: 470. 1836. Vicoa vestita (Wallich
ex DC.) Benth. ex Hook.f., Fl. Brit. India 3: 297. 1881. Fig. 10.

Herbs, annual, erect, stout; stems 10-50 cm high, branched, branches
glandular, softly pubescent villous. Leaves oblong to oblong-lanceolate, obtuse
to subacute, at apex, serrate, with a semiamplexicaul base, 3-6 x 1-2 cm,
appressed villous, sessile. Heads yellow, heterogamous, 1.5-2 cm across on long
villous peduncle. Involucral bracts 4-seriate, linear-subulate, long acuminate
with recurved tips, soft white hairy on both surfaces. Corolla of ray florets
linear, 0.8-1.0 cm long, 2 to 3-toothed; corolla of disc florets 0.35-0.4 cm long.
Achenes thinly hairy. Pappus white, hairs few.

Fl. & Fr. Mar, - June.
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Fig. 10. Pentanema vestitum (Wallich ex DC.) Ling
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Distrib. India; Jammu & Kashmir, Uttar Pradesh, Sikkim, Bihar and
Maharashtra.

Pakistan and Afghanistan.

5. Pulicaria Gaertn.

Herbs, annual or perennial, usually woolly or villous. Branches 6-60 cm,
ascending or spreading. Leaves altemnate, often cordate, lanceolate, linear or
oblong, amplexicaul, sessile, subsessile or petiolate. Heads rayed and
heterogamous or disciform and homogamous, solitary. Involucre hemispheric or
obconic; bracts few-seriate, narrow, linear, subequal, acute or subobtuse.
Receptacle flat or subconvex, pitted. Ray florets female, 1-2-seriate; ligules
narrow, minute or absent. Disc florets bisexual, slender, fertile, 5-fid. Anther
bases sagittate with mintue auricles. Achenes terete or ribbed, sparsely hairy or
densely silky. Pappus double; the outer row of short jagged teeth or forming a
setulose-laciniate cup; inner row of smooth or barbellate hairs.

Predominently in the Mediterranean region, Europe, Asia and Africa; ca 25
species, 11 in India.

KEY TO THE SPECIES
la. Inner involucral bracts much longer than outer; leaves succulent 5. P. glaucescens
b. [Involucral bracls subequal; leaves not sucoulent 2
2a. Leaves petiolate; achenes subfusiform with a constriction at apex 7. P. petiolaris
b. Leaves sessile; achenes tercte, oblong, elliptic, angular, without any constriction at apex 3
3a. Ray florets whbular 4. P. foliolosa
b. Ray florets ligulate 4
4a. Pappus hairs thickensd st apex, outer scales connate, deciduous 5
b. Pappus hairs pot thickencd st apex, outer row of free scales or forming a cup 7

5a. Achenes densely silky; pappus not more than twice the size of achencs; annuals
6. P, gnaphalodes

b. Achenes glabrous; pappus more than twice the size of schenes; perennials 6
Ga. Leaves erisped with recurved marging; involucral bracts scute; pappus 3 times longer
than achenes 2, P. crispa
b. Leaves serrate dentate with flat marging involucral bracts acuminaie; pappus 6 times
longer than achenes 9. P. rujputanae
Ta. Outer row of pappus forming & laciniate cup; achenes sparsely hairy 8
b. Outer row of pappus of free lanceolate seales; achenes silky 9

Ba. Heads 1.2-2 om across; peduncles thickened below heads; plants 30-60 cm; pappus red
11. P, wightinna
b. Heads up 1o | ¢m across; peduncles not thickened below heads; plants less than 30 cm;

pappus white 1. P. angustifolia
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9a. Ligules not exceeding the size of involucral bracts; achenes ellipsoid, 4-5 angled; annuals

B. P. prostruta
b. Ligules exceeding the size of involucral bracts; achenes cylindrical or oblong, ribbed;
perennials 10
10a. Leaves oblong-lanceolate, semi amplexicaul at base, waved or toothed; pappus hairs very
long 3. P. dysenterica
b. Leaves obovate to subrotund, attenuate ot base, marging entire; pappus hairs very small
10. P. salvaefolia

1. Pulicaria angustifolia DC., Prodr. 5: 479. 1836; Hook.f., Fl. Brit
India 3: 299. 1881.

Raj.: Soneli.

Herbs, annual, glaucous, with woody rootstock; stems 6-30 cm high,
branched from the base, ascending, pubescent, divergent. Leaves linear-oblong
or obovate, base narrowed, entire or serrulate, pubescent, 1-5 x 0.3-1.5 cm,
~airy on both surfaces, sessile. Heads yellow, up to 1 cm in diam., on slender
pubescent peduncle. Outer involucral bracts linear-oblong, 2 mm long,
subobtuse, pubescent, glandular; inner involucral bracts scarious, 3 mm long,
acute, with few hairs at apex. Ray florets ligulate, up to 7 mm long. Achenes
terete or scarcely quadrangular, 1.5 mm long, with a few minute, scattered
hairs. Outer row of pappus forming & setulose-laciniate cup; inner row of white
barbellate hairs, up to 3 mm long.

Fl. & Fr. Throughout the year.

Distrib. India: On sandy soil, dry river beds, open grounds and grazed
pastures. Uttar Pradesh, Onssa, Madhya Pradesh, Rajasthan, Gujarat and
Karnataka; very rare.

Pakistan.

2. Pulicaria crispa (Forsskal) Benth. in Benth. & Hook.f , Gen. P1. 2: 336.
1873; Hook.f., Fl. Brit. India 3: 299. 1881. Aster crispus Forsskal in Fl.
Ageypt.-Arab. 150. 1775. Fig. 11.

Hindi : Burhna; Punj.: Bui, Gidi, Phatmer, Sutei; Raj.; fshola Lizru; Delhi:
Haldwa.

Herbs, perennial, erect, much branched; stems 30-70 c¢cm high, leafy
throughout, whitish tomentose. Upper leaves small, linear or lanceolate,
auriculate, margins recurved, toothed, crisped, obtuse at apex, 1-3.5 (10) x 0.2-
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Fig. 11. Pulicaria crispa (Forsskal) Benth, : a. Habit; b. Achene with floret.
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0.8 cm, sessile. Heads yellow, hemispherical, solitary at the end of branches,
radiate, 5-10 mm in diam., pedunculate. Involucral bracts multiseriate, linear,
acute, thinly woolly, glandular; outer shorter, recurved at tip, Receptacle
punctate, 3-4 mm in diam. Achenes glabrous. Pappus thrice as long as achenes.

Fl. & Fr. Throughout the year.

Distrib. India: Punjab, Haryana, Delhi, Uttar Pradesh, Bihar, Madhya
Pradesh, Rajasthan and Gujarat.

Pakistan, Arabia, Africa and Canary Islands.

Notes. The whole plant is dried, powdered and is applied as vulnerary to
bruises and sores of bullocks. A decoction of the plant is taken for fabrile
condition. In Sahara, the plant is said to be a substitute for tea.

3. Pulicaria dysenterica (L.) Gaertn., Fruct. 2: 462. 1781; Hook.f., FL
| Brit. India 3; 298. 1881. Inula dysenterica L., Sp. Pl. 882, 1733,

Herbs, perennial, woolly; stems 30-75 cm high, usually branched above,
I striate, leafy throughout in upper part. Leaves alternate, oblong-lanceolate to
cordate, semiamplexicaul at base, wavy or dentate at margins, 2.5-6 x 0.5-1.5
¢m, pubescent on both surfaces, glandular beneath, sessile. Heads yellow,
heterogamous 3 to many, 0.8-1.5 cm across, densely woolly. Involucral bracts
purplish, 4-5-seriate, linear, acuminate, 3.5 mm long, pubescent and glandular,
setaceous. Ligules 4.5-7 mm, exceeding the size of involucral bracts. Corolla
of disc florets 3-3.5 mm long. Achenes oblong, 1-1.2 mm long, silky, 10-
ribbed, with scarious border. Pappus copious, 4-5 mm long; outer scales

lanceolate, free.
Distrib. India: W. Himalayas, Jammu & Kashmir.

Pakistan, Algeria, Asia, Africa, C.1.S. and Europe.

4. Pulicaria foliolosa DC., Prodr. 5: 480. 1834; Hook.f., Fl. Brit. India
3: 298, 1881. Fig. 12.

_ Herbs, annual, erect, much branched, pubescent; stems up to 60 cm. Leaves
HMhng or oblanceolate, with broad or semiamplexicaul base, apiculate

Fo
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Fig. 12. Pulicaria foliolosa DC.
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with recurved tip, entire, 2-8.5 x 0.6-2.0 c¢m, viscidly hairy, sessile. Heads
small, woolly and glandular; peduncles slender, hairy. Involucral bracts narrow,
setaceous, subequal, hairy, very acute. Ray florets filiform, tubular, 3-toothed.
Outer row of pappus forming a minute toothed cup; the inner of few, white
hairs, about double the size of achenes. Achenes minute, oblong, terete, sparsely

appressed hairy.
Fl. & Fr. Feb. - Aug.

Distrib. India: Uttar Pradesh, Bihar, West Bengal, Sikkim, Orissa, Madhya
Pradesh and Maharashtra.

Pakistan and Afghanistan.

5. Pulicaria glaucescens Jaub. & Spach., Illus. PL. Or. 4: 79. t. 349. 1852;
Hook.f., Fl. Brit. India 3: 300. 1831.

Herbs, perennial; stems pale yellow, woody, branched, up to 30 cm high,
sparsely hairy or glabrous. Leaves linear to linear-spathulate, entire, 2-6.5 cm
long, straight or slightly curved, fleshy, glabrous or nearly so, sessile. Heads
0.8 ecm in diam., glabrous or pubescent, pedunculate with short peduncle.
Involucral bracts glabrous, lanceolate, acute, rigid; the outer shorter. Ligules
absent. Achenes short, oblong, silky. Pappus white or straw coloured, shining;

outer row of pappus almost continuous with achenes, the inner row longer
than florets.

! Distrib. India: Uttar Pradesh and Punjab.

Pakistan and Iran.

6. Pulicaria gnaphalodes (Vent.) Boiss., Diagn. ser. 16: 76. 1854;

Hook.f., Fl. Brit. India 3: 299. 1881. Inula gnaphalodes Vent., Pl. Rar. Celo.
t. 75. 1800.

Herbs, annual; stems slender, erect, leafy throughout, softly woolly below,
mwy or corymbosely branched above. Leaves obovate-spathulate,
semiamplexicaul, auriculate, obtuse, rugose, crispate pubescent beneath. Heads
m-\'arymll terminal, pedunculate. Incolucral bracts puberulous, few,

‘ - Oblong-lanceolate, sub-herbaceous, unequal. Disc florets short, ligulate; ligules
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few, not exceeding the disc florets. Achenes cylindnical, silky. Pappus white or
reddish, short, coroniform, barbellate, twice as long as achenes.

Distrib. India: W. Himalayas. Jammu & Kashmir; rare,
Afghanistan and Turkey.

7. Pulicaria petiolaris Jaub. & Spach., llus. Pl. Or 4: 69. t. 344. 1852;
Malhotra & Basu in J. Bombay Nat. Hist. Soc. 80: 451, 1983,

Herbs, perennial, erect, branched, stems 12-30 em high, branches glandular
appressed hairy, leafy above, leafless below. Leaves, ovate-lanceolate, cuneate
or truncate, acute, dentate, 1-5 x 0.5-2 cm, petiolate. Petiole; petiole narrowly
winged. Heads sub hemispherical, loosely corymbose, up to 1 ¢cm in diam.,
pedunculate; peduncles up to 4 cm long. Involucral bracts multiseriate; outer
smaller, linear, pubescent, thinly glandular, acute or subulate. Florets up to
7 mm long. Corolla tubular with 5 mm long tube. Achenes subfusiform, 2 mm
long, thinly pubescent, contracted at apex below the pappus. Pappus 4 mm long,
barbellate.

Fl. & Fr. May - Oct.

Distrib. India: Himalayas, up to 1500 m. Jammu & Kashmir, Himachal
Pradesh, Uttar Pradesh and Sikkim,

Nepal, Arabia and Africa.

8. Pulicaria prostrata (Gilib.) Asch., Fl. Brandeno. 1: 304. 1864. Inula
prosirata Gilib., Fl. Litvan. 1: 205, 1782. Pulicaria vulgaris Gaertn.

Herbs, annual, erect, pubescent; stems 15-45 cm high, softly pubescent,
copiously, dichotomously branched above. Lower leaves obovate, half-
amplexicaul, petiolate; upper oblong-lanceolate, 1-3 x 0.5-1 cm, sessile. Heads
0.8-1.2 cm in diam., on short, stout peduncles, divaricate. Involucre 0.75-1 em
broad. Involucral bracts 4-5-seriate, subulate, woolly with subrecurved tips;
outer linear, oblanceolate, 2.5-3 mm long, acute; inner linear, 3.5 mm long,
acuminate. Ray florets 1-seriate, ligulate; ligules 1 x 0.3 mm. Disc florets
numerous; corolla 2 mm long; lobes strongly glandular. Achenes ellipsoid, 4-5-
angled, 1.2-1.5 mm long, silky. Pappus dirty white, 2.5 mm long; the outer
scales lanceolate, serrate, free.



1995] ASTERACEAE 39

Fl & Fr. June - Oct.
Distrib. India: W. Himalayas. Jammu & Kashmir.

Pakistan, Afghanistan, Iran, C. & N. Asia, Algeria, Bulgaria, Caucasus
U.K. and Africa.

9. Pulicaria rajputanae Blatt. & Hallb. in J. Bombay. Nat. Hist. Soc. 26:
535. 1919.

Raj.: Dhola Ligru.

Herbs, perennial, with more or less a woody rootstock; stems white, up to
60 cm high, terete, densely woolly. Leaves linear oblong or spathulate,
auriculate or semiamplexicaul at base,obtuse or rarely subacute, serrate or
irregularly dentate, 2-6 x 1.2 cm, sessile. Heads heterogamous, solitary at apex
or arranged in corymbs, up to 8 mm in diam. Involucres hemispherical,
pubescent; bracts multiseriate, slender, acuminate; outer shorter than the inner,
the margins scarious. Receptacle more or less convex, foveolate, Corolla of
female florets yellow, ligulate. Achenes 0.6 mm long, glabrous. Pappus
biseriate; outer row forming a laciniate cup, the inner row of barbellate hairs,
up to 4.5 mm long, thickened at apex.

Fl, & Fr. Oct, - Jan.

Distrib. India: Rajasthan, frequent on dry hard soil.
Endemic.

Notes. Pulicaria rajputanae Blatt. & Hallb. has been treated under the
genus Francoeuria as F. rajputanae by Parmar & Pandey (J. Econ. Tax. Bot.
4: 1030, 1983). Critical study of the type material of both the genera can only
decide the correct status of this taxon.

10. Pulicaria salviaefolia Bunge in Mem. Sav. Etrang. Petersb. 7: 331.
1851; Stewart in Nasir et Ali, Ann. Cat. Vasc. Pl. W. Pak. 771. 1972.

Herbs, perennial; stems much brunched, grooved, adpressed tomentose.
Leaves obovate, attenuate, exauriculate, entire, subrotundu. Heads terminal on
glandular-lanate peduncle. Involucre silvery white hairy; bracts many, subequal,
lanceolate, acuminate. Ray florets ligulate; ligules longer than the disc
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florets. Achenes cylindrical, nbbed. Pappus copious, short, barbellate,
coroniform.

Distrib, India: W. Himalayas. Jammu & Kashmir; very rare.
Pakistan and C. Asia.

11. Pulicaria wightiana (DC.) C.B. Clarke, Comp. Ind. 128. 1876;
Hook.f., Fl. Bnt. India 3: 299, 1881. Poloa wightiana DC. in Guill. Arca. Bot.
2: 515. 1833.

Raj.: Sonela.

Herbs, annual, erect, stout, much branched, leafy; stems 30-60 cm high,
branches ascending nearly from the middle of stem, angular, pubescent, leafy.
Leaves oblong, base half-clasping the stem, obtuse, entire or serrate, 2-7 x 0.6-
1.5 em, more or less puberulous on both surfaces; blades almost erect, sessile.
Heads solitary, 1.2 cm in diam., on pubescent, leafy, stout, peduncle; peduncles
thickened upwards. Involucral bracts multiseriate; outer subherbaceous, linear,
oblong, subacute, pubescent; inner scarious, linear-lanceolate, acute, usually
slightly longer than the outer ones. Ray florets yellow, ligulate; ligules 2 x
0.2 cm, 3-toothed at apex. Achenes brown, oblong, 1.5 cm long, terete or
scarcely quadrangular, shining, sparsely hairy. Pappus in two rows; outer row
forming a laciniate, setulose cup; inner of barbellate brownish hairs,

Fl. & Fr. Aug. - Dec.
Distrib, India; Peninsular India, in plains up to 400 m. Madhya Pradesh,
Maharashtra, Goa, Kamataka, Andhra Pradesh and Tamil Nadu.
Subtribe 4. FILAGINEAE C.B. Clarke
(P.C. Pant)
Viscid pubescent, woolly or glabrous herbs or undershrubs. Leaves
alternate, entire or pinnatifid, petioled or sessile. Heads often in dense clusters.

Involucral bracts scarious or hyaline.

5 genera and 7 species in India,
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KEY TO THE GENERA
1a. Leaves pinnatifid 1. Athroisma
b. Leaves enlire 2
2a. Glabrous shrubs-undershrubs; achenes ribbed 1, Blepharispermum
b. Woolly-tomentose herbs; achenes not ribbed 3
3a. Involucral bracts ferrugineous 4. INoga
b. Involucral brects glistoning white or tinged with green 4
4a. Involucrsl bracts usually acuminate, more or less erect in fruit; receplacle not or
scarcely dilated at apex 3. Filago
b. Invalucral bracts obtuse to subacute, stellate in fruit; receptacle strongly dilated al apex
5. Logfia
1. Athroisma DC.

Herbs, annual, viscid pubescent, with long tap root; stems striate. Leaves
alternate, pinnatifid; segments oblong, irregularly toothed; petiolate. Heads
heterogamous, disciform small, congested into terminal and leaf opposed
peduncled clusters. Involucral bracts 1-2. Receptacle cylindrical, paleaceous,
pales with 1-flower in axil. Ray florets female, fertile, filiform, few, 2-3
toothed. Disc florets bisexual, fertile, tubular; limb campanulate, 3-4 toothed.
Anthers with caudate-sagittate arms. Style arms of bisexual florets obtuse.
Achenes black, dorsally compressed and fimbriate-ciliate along the margins;
ventral side flat. Pappus of short scales, fimbriate at apex.

Tropical Africa, Asia, Indonesia and Malaya; ca 8 species, 1 in India.

Athroisma laciniatum DC., Prodr. 5: 369. 1836; Hook.f., Fl. Brit. India
3: 276. 1B&1.

Annual, up to 30 cm high, rarely glabrous. Leaves ca alternate, pinnatifid,
1-12 cm, segments oblong, toothed, lobulate, 0.2-1.5 x 0.1-0.8 cm, surfaces
viscid; petioles 0.3-2 cm. Heads in globose or ovoid terminal clusters, ca 1.5
mm across, sessile. Involucral bracts 1-2, elliptic or obovate, keeled. Ray florets
with filiform corolla, ca 2.5 mm long, 3-4-lobed. Disc florets ca 2 mm long, 4-
fid, Achenes black, more or less orbicular, ca 2 mm long, dorsally compressed,
margins and top white hairy, minutely 3-angled. Pappus of 2 minute scales.

Fl. & Fr. April - May.

Distrib. India: Gangetic Plain, N.E. hill states, in marshy places along foot
hills. Uttar Pradesh, Bihar, W. Bengal, and Meghalaya.

Indonesia and Malaya.
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2. Blepharispermum DC.

Herbs or shrubs, glabrous. Leaves alternate, entire or toothed. Heads
heterogamous, discoid, solitary or in crowded globose clusters, small,
compressed, bracteate at the base. Involucre of 1-2 bracts, shorter than the
paleae of the receptacle. Receptacle minute or cylindric, with broad, rigid palea
enclosing the florets. Outer florets female, fertile, few, slender; corolla of
female florets 3-4 lobed. Disc florets 2-8, bisexual, fertile or sterile, tubular;
those of bisexual florets enlarged above; limb campanulate, 5-lobed. Anther base
sagittate; auricles subcaudate. Style arms of female florets linear; those of
bisexual florets stout, obtuse, Achenes of fertile florets black, compressed,
margins ciliate; outer ones with a ciliate rib. Pappus absent in sterile florets and
of unequal paleae or bristles in fertile florets.

Tropical Africa and Asia; 15 species, 2 in India.

KEY TO THE SPECIES

la. Leaves ovate, membranous, long petioled; heads in corymbs 1. B. petiolare
b. Leaves obovate, elliptic, coriaczous, shortly patioled or subsessile; heads solitary
1. B. subsessile

1. Blepharispermum petiolare DC. in Wight, Contrib. Bot. 12. 1834;
Hook.f., Fl. Brit. India: 3: 276. 1881.

Shrubs, erect or scrambling; stems divaricately branched, furrowed, brown
with scattered lenticels. Leaves ovate, unequal at base, acute or obtuse, margins
slightly revolute, 5.5-11 x 2-6 cm, membranous; petiole 0.8-1 cm long, Heads
compound, 0.8-1.8 cm across, 2-5 on long peduncled corymbs; peduncle ca
7 cm long, quadrangular, laterally compressed, subtended by an ovate, acute
bract. Involucral bracts 1-2-seriate; outer flat or very slightly concave, keeled
on the back, each bearing a single female floret; inner bracts 3-toothed, strongly
plicate, enfolding a hermaphrodite floret, Outer florets with filiform corolla, ca
1.8 mm long, 4-toothed. Corolla of disc florets ca 3 mm long, 5-toothed.
Achenes of female florets dark brown, oblanceolate, fertile, ca 3 mm long,
slightly curved, sharply 4-5-angled, strongly ciliate on the angles, truncate at
apex bearing two stiff hairs; those of disc florets linear, ca 1.5 mm long,
glabrous, sterile, epappose.

Fl. Oct. - Dec. & Fr. Dec. - April.
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Disrrib. India: W. Ghats, Tamil Nadu and Kerala.
Sn Lanka.

2. Blepharispermum subsessile DC. in Wight, Contrib. Bot. 12. 1834;
Hook.f., Fl. Brit. India 3: 276. 1881.

Herbs or undershrubs, erect glabrous; rootstock woody; stems furrowed.
Leaves obovate, elliptic, entire, very rarely toothed, obtuse or subacute at apex,
base narrowed to very obscure petiole, 2-8 x 0.7-3.1 cm, coriaceous, glabrous,
reticulately nerved, subsessile. Heads in terminal, globose clusters, compound,
ca 2.5 cm across subtended by a leafy bract; bracts ovate, acute, ca 2.4 x
1.5 mm; peduncle 0.5-1.5 cm long. Involucral bracts 1-2-seriate; outer flat or
slightly concave, keeled on back, each with a single female floret; inner bracts
3-fid, strongly plicate, enclosing white, hermaphrodite florets. Outer florets 2
in each head. Disc florets 3-8 in each head. Achenes black, ca 3 mm loog,
distinctly 3-angled, strongly ciliate on the angles; those of disc florets smaller,
upto 2 mm. Pappus of few short hairs, smaller, ca 2 mm.

Fl. July - Sept. & Fr. Aug. - Jan.

Distrib. India: Deccan Plateaeu, hill slopes on Ghats and in Sal forests, 600-
1170 m. Madhya Pradesh, Andhra Pradesh, Maharastra, Tamil Nadu and
Kamataka.

Notes. Reported as a cattle tonic. Crushed root is reported to be efficacious
for children after purging.

3. Filago L.

Annuals, small, woolly tomentose; stems erect or procumbent, branched.
Leaves alternate, entire, obovate-spathulate, oblong-obovate. Heads
heterogamous, disciform, in axillary and terminal clusters, pyramidal, ovoid to
cylindrical, very shortly peduncled. Involucral bracts few, small, scarious.
Receptacle filiform, constricted at base; paleae 3-5 seriate, imbricate, scarious,
concave, subtending the outer florets. Outer f