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Abstract

New infraspecific taxa in three terrestrial buttercups, Ranunculus arvensis var. inermis Fayaz
& Dar, R. hirtellus var. emarginatus Fayaz & Dar, R. hirtellus var. gulmargicus Fayaz & Dar,
and R. muricatus var. emuricatus (Majeed Kak) Fayaz & Dar, growing at different altitudes in
the Kashmir Himalaya are established on the basis of certain prominent and discontinuous
variations.
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INTRODUCTION

Ranunculus is the largest genus of Ranunculaceae comprising ca. 600 species along with
numerous microspecies and apomictic races (Tamura 1995; Mabberly 2008; Srivastava 2010),
varying broadly in morphology, ecology, karyology and life cycle (Baltisberger & Hörandl
2016). Most of the species (ca. 550) belong to subgenus Ranunculus while the rest belong
to subgenera Batrachium, Ficaria, Crymodes, Coptidium, Pallasiantha and Gampsoceros.
The taxonomy of the genus, particularly at infrageneric and infraspecific levels is unsatisfac-
tory and controversial, and needs a comprehensive revision at the global level (Stewart
1972; Hörandl & Emadzade 2012). The confusion in taxa delimitation has prevailed amongst
different taxonomists due to presence of tremendous phenotypic variability within the genus,
which has been attributed largely to occurrence of polyploidy, hybridization and broad range
of reproductive systems including vegetative, selfing, crossing, apomixis and combinations
thereof (Hörandl et al. 2005), and chromosome re-patterning (Goldschmidt 1940, 1955)
within the genus.

Ranunculus hirtellus is one of the extremely variable species within the genus espe-
cially in leaf shape and indumentum. The species has been considered in broader sense by
Hooker & Thomson (1872) and some subsequent authors, and hence deserves much closer
examination of rich herbaria of the world as well as of living materials (Riedel & Nasir
1991). The taxonomic account of the species given by Kachroo et al. (1978), Riedel &
Nasir (1991), Rau (1993), Wencai & Gilbert (2001), and Uniyal (2002) is wide-ranging and
sometimes confusing. While Riedel & Nasir (1991) rated the presence of trichomes on
carpels and young achenes as one of the diagnostic characters of R. hirtellus, Wencai &
Gilbert (2001) used trilobed middle leaf-segment, instead. The complexity of the species,
both in vegetative and reproductive characters, is depicted in the Kashmir Himalaya as well,
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where it grows in subalpine and alpine meadows. R. arvensis (corn buttercup) is known for
having spiny achenes and finely divided cauline leaves. It, however, has also been noticed
with exclusively smooth (spineless) achenes in many populations in the Kashmir Himalaya.
The smooth-achened form breeds true for this character when its seeds were sown in pots
and allowed to flower and fruit under controlled conditions. Similarly, R. muricatus (spiny-
fruit buttercup) grows with two types of achenes – spiny and smooth, on separate plants
without having any intermediates. Kak (1981) recognized R. emuricatus for the smooth-
achened form while Riedel & Nasir (1991), Uniyal (2002), Srivastava (2010) without estab-
lishing any separate taxon treated it as a synonym of R. muricatus. In the Kashmir Himalaya,
the two forms grow sympatrically without intermediates, and the smooth-achened form breeds
true for this character when seeds were sown in pots under controlled conditions.

Study area

The Kashmir Himalaya, constituting a part of the Northwest Himalaya, is situated in the
northern fringe of the Indian subcontinent between coordinates of 33o and 37o N latitudes
and 72o.30´ and 80o.30´ E longitudes. The region consists of a deep elliptical bowl-shaped
valley of Kashmir and the cold desert of Ladakh. Zojila (3,529 m) forms the lowest pass
on the Greater Himalaya, connecting Kashmir Valley with Ladakh. The Pir Panjal Range
bounds the Valley in the south and southwest, while the Korakaram Range guards Ladakh
in the north.

 MATERIAL AND METHODS

Field survey

The field data were collected from 2006 to 2008 and in 2013 during flowering and fruiting
seasons (mid-June to mid-August) of the species of Ranunculus under study.

Processing and documentation

Random samples of 4 to 5 healthy specimens of each taxon from each population was collected
and assigned a specific collection number. Complete field notes recording the details of locality,
altitude, habitat, habit, and diagnostic characters were made for each specimen. The specimens
were identified using the available suitable literature. The identifications were confirmed by
matching the specimens with the pre-identified specimens in KASH, DD and CAL.

Species description

Specimens from different localities were examined minutely using magnifying glass and
stereomicroscope. All measurements were taken in metric system. The leaf blades in the
three species are ternately compound. The following terminology, as used by Wencai &
Gilbert (2001), has been adopted: 3-sect (leaf blade divided almost to petiole), 3-partite (leaf
blade divided to half or more), 3-fid (leaf blade divided to less than half), and 3-lobed (leaf
blade shallowly divided). Degree of pubescence on leaves or on any part has been categorized
into three types: scattered or sparse (very few trichomes present), continuous (trichomes
present in a regular pattern), and dense (trichomes forming a more or less fleecy pattern on
the surface). For recording aestivation, the method given by Cunnel (1958) and terminology
used by Riley (1923) were followed.

 TAXONOMIC TREATMENTS

1. Ranunculus arvensis L., Sp. Pl. 1: 555. 1753; Hook.f. & Thomson in Hook.f., Fl. Brit. Ind.
1: 20. 1872; Blatt., Beaut. Flows. Kash. 1: 16. 1928; Stewart, Ann. Cat. Vas. Pl. W. Pak &
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Kash. 269. 1972; Polunin & Stainton, Flows. Himal. 9. 1984; Riedl & Nasir in Ali and Nasir, Fl.
Pak. 193: 131. 1991; Wencai & Gilbert in Wu, Raven & Hong, Fl. China 6: 430. 2001; Srivastava,
Taiwania 55(3): 275. 2010; R. echinatissima Blatt. in J. Ind. Bot. Soc. 9: 200. 1930; R. arvensis
var. echinatissimus (Blatt.) Qureshi and Chaudhri in Pak. Syst. 4(1-2): 184. 1988.

Terrestrial, annual herb. Stem 10 – 40 cm, branched, hollow, terete, 3 - 4.5 mm in diameter,
glabrous or sparsely puberulent with transparent, appressed hairs. Basal leaves 3 - 5, petiolate;
petiole 1.5 - 3.5 cm; blade obovate-spathulate or broadly rhombic, glabrous, 3 - 5 dentate;
cauline leaves petiolate or sessile, glabrous on dorsal surface and sparsely pubescent on
ventral surface, 3-sect; each segment further deeply divided into narrow linear lobes, lobe
apices acute. Flowers yellow, 0.9 - 1.2 cm across, pedicellate; pedicel 1 - 4.5 cm, continuously
or densely pubescent with transparent, appressed trichomes of 200 - 300 µm length. Sepals
5, patent, narrowly elliptic, navicular, yellowish, 2 - 3 × 1 - 1.5 mm, continuously villous on the
lower surface. Petals 5, imbricate, obovate, 5 - 8 × 4 - 6 mm, apex rounded, claw inconspicuous,
nectary pit covered with a broader than long  nectary scale. Achenes 6 - 8 per head, 7.5 - 8.5
× 3.5 – 4.0 mm, obliquely obovate, complanate, spiny along the periphery, spines straight or
slightly curved, up to 3 mm long; beak straight, flattened, 2 - 4 mm long. Torus globose, 1.5 -
2.0 × 0.75 - 1.5 mm, glabrous with mesh of transparent, spreading trichomes at the top, or all
over the surface, gynoclinium 1 mm, intervallum 0.75 - 1.0 mm, androclinium narrow.

Note: R. arvensis L., the corn buttercup, hitherto known for having spiny achenes (Riedl &
Nasir 1991, Rau 1993, Whittemore 1997, Wencai & Gilbert 2001, Uniyal 2002, Srivastava
2010), has been, during the present study, collected with exclusively smooth achenes instead
of spiny. This variation in achenes is discontinuous with no intermediate forms. The two
forms (spiny-achened and smooth-achened) grow sympatrically and breed true for their
achene characters.

Key to the varieties:

1a Achenes spiny …………………………  var. arvensis

1b Achenes smooth ……………………….  var . inermis

1.1 var. arvensis [Fig. AI – BI].

Flowering and Fruiting: March – May.

Habitat: Crop fields with mustard, wheat etc. and in orchards; 1600 – 1900 m amsl.

Specimens examined: Chak Jagar, Jammu, 17.02.1970, B.M. Sharma 4693 (KASH);
University Campus Hazratbal, 26.03.1971, A. R. Naqshi 067B (KASH); Khalmullah,
12.04.1981, G.H. Dar 0826 (KASH); Boniyar, Uri, 25.03.2006 Fayaz, Dar & Wafai 025
(KASH); Batergam, Kupwara, 15.04.2006 Fayaz, Dar & Wafai 031, 032 (KASH).
Kulangam, Kupwara, 20.04.2010, Fayaz 335 (KASH).

Distribution: Native to west Asia and Europe. Widely distributed from Central and South
Europe through southern Siberia, western and southwest Asia to India and the Himalaya. In
Kashmir, it grows as a weed in crop fields and orchards and along roadsides.

1.2 var. inermis Fayaz & Dar, var. nov.   [AII – BII].

Terrestrial, annual herb. Achenes 6 – 8 per head, obliquely obovate, compressed, spineless
(smooth), beak straight, 2 – 4 mm long.

Flowering and Fruiting: March – May.
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Habitat: Crop fields with mustard, wheat etc. and in orchards; 1600 – 1900m amsl.

Specimens cited: Batergam, Kupwara, 15.04.2006, Fayaz, Dar & Wafai 036 (Holotype,
KASH), Kulangam, Kupwara 16.04.2006, Fayaz 038 (Paratype, KASH).

Distribution: It grows as a weed in mustard fields and apple orchards in type locality and at
some other places in the study area.

2. Ranunculus hirtellus Royle, Illustr. Bot. Himal. Mount. 53.1834; Hook.f. & Thomson in
Hook.f., Fl. Brit. Ind. 1: 18. 1872; Blatter, Beaut. Flows. Kash. 1: 15.1928; Stewart, Ann.
Cat. Vas. Pl. W. Pak and Kash. 270.1972; Hara & Williams, Enum. Flow. Pl. Nepal 2: 19.
1979; Polunin & Stainton, Flows. Himal. 10.1984; Riedl & Nasir in Ali and Y. Nasir, Fl. Pak.
193 : 145.1991; M.A. Rau in B.D. Sharma et al., Fl. Ind. 1: 121.1993; Wencai & Gilbert in
Wu, Raven & Hong, Fl. China 6: 404. 2001; Uniyal in Singh et al., Fl. J&K 420-421. 2002.
Srivastava in Taiwania 55(3): 280. 2010; R. glabellus Royle, Illus. Bot. Himal 53. 1834; R.
nervosum D. Don in Royle, Illus. Bot. Himal. 53. 1834; R. choorensis D. Don in Royle,
Illus. Bot. Himal. 53. 1834.

Terrestrial, perennial herb, with fibrous roots. Stem erect, single or 2 - 3, 10 - 30 cm, simple or
branched, hollow or solid, 1 - 2 mm in diameter, terete or slightly angular, sparsely to densely
pubescent with appressed trichomes. Radical leaves 3 - 5, petiolate; petiole 1.5 - 16 cm, glabrous
or sparsely pubescent with appressed hairs; blade reniform or broadly obovate with a cordate
base, 2.4 – 6.0 × 3.0– 9.0 cm, 3-sect, middle segment obovate, 3-5 lobed, lateral segments
obliquely flabellate, unequally 2-cleft, many-lobed, lobe apices acute, blade glabrous on the
ventral surface and sparsely pubescent on the dorsal surface particularly along the mid rib
region and margins; cauline leaves similar to basal ones except for petioles, which are shorter
or absent in the former. Flowers yellow, 1.4 - 2.0 cm across, solitary or several, pedicellate;
pedicel pubescent with continuous, appressed hairs. Sepals 5, yellow, ovate or elliptic, 3.0 - 5.6
× 2.0 – 3.0 mm, densely villous on the lower surface, navicular, patent. Petals 5 (6 - 13),
imbricate, obovate or broadly obovate, 5.0 - 9.5 × 5.5 - 9.0 mm, apex rounded or plane, claw
inconspicuous (0.5 mm), nectary pit small, semilunar, without nectary scale. Stamens 20 - 30,
2.0 - 3.5 mm long; anthers 1.0 - 1.75 mm, adnate, laterorse; filaments 1.0 - 1.5 mm. Carpels 40
- 70, pubescent with continuous or dense, transparent, spreading trichomes of 60 - 150 µm
length. Achenes obliquely obovoid, 30 - 50 per head, 2.5 - 3.25 × 1.5 - 1.75 mm, continuously to
densely pubescent, trichomes 70 - 325 µm long, beak straight or curved, 0.75 - 1.25 mm. Torus
cylindrical to club-shaped, 2.5 - 4.5 × 1-1.5 mm, sparsely to densely hairy, gynoclinium 1.5 – 4.0
mm, intervallum 0.25 mm or absent, androclinium 0.25 - 0.75 mm.

Note: R. hirtellus, is the most variable species amongst Kashmir Himalayan buttercups
varying in leaf shape, petal shape and degree of pubescence on carpels and achenes. The
middle segment of the leaf is commonly 3-lobed, however, in some forms it is either multi-
lobed or with less than three lobes. The carpels and the achenes are mostly pubescent
bearing trichomes either all over the body except beak or towards the basal area only, but
one particular form growing commonly in Gulmarg, has glabrous carpels and achenes. Further,
the flowers bear petals with rounded or flat apices, but specimens, commonly growing in
alpines, bearing petals with only deeply notched apices have been collected.

Key to the varieties:

1a Flowers 0.9 - 1.5 cm across; petals with deeply notched (cleft) apex, 4.5 – 6 × 3.5
- 5.5 mm; carpels and achenes pubescent ……………………......    var. emarginatus

1b Flowers 1.5 - 2 cm across; petals with rounded or flat apex, 8.0 - 9.5 × 6.5 - 7.5 mm;
carpels and achenes glabrous or pubescent  ............................   2
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PLATE – I:  AI - BI. Achene head and magnified achene of Ranunculus arvensis var. arvensis; AII -
BII. Achene head and magnified achene of R. arvensis   var. inermis var. nov.; C - E. leaf, flower and
achene of R. hirtellus var. hirtellus; F - H. leaf, flower and petal of R. hirtellus var. emarginatus var.
nov.; I - K. leaf, achene head and magnified achene of R. hirtellus var. gulmargicus var. nov.; L - N.
leaf, achene head and achene of R. hirtellus var. multilobulus var nov.; OI - PI. achene head and
magnified achene of R. muricatus var. muricatus; OII - PII. achene head and magnified achene of R.
muricatus var. emuricatus comb. nov.
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2a Leaf-segments broadly obovate, middle segment more than 10- lobed; lobe incisions
shallow ………………………………...................    var. multilobulus

2b Leaf-segments narrowly obovate, mid-segment 3-5-lobed; lobe incisions deep.
......................... 3

3a Carpels and achenes glabrous, torus pubescent  …...  var. gulmargicus
3b Carpels, achenes and torus pubescent ……………… var. hirtellus

 2.1 var. hirtellus [Fig. C – E].

Flowering and Fruiting: May – July, rarely August.

Habitat: Open moist meadows and Abies pindrow forests; 2600 – 3650 m amsl.

Specimens examined: Gulmarg, 29.05.1892, J. F. Duthie 11269 (CAL); Singola, Ladakh,
22.07.1973 U. C. Bhattacharya 52150 (CAL); Dachigam, 03.08.1970, Gurcharan Singh
2340 (KASH); Gulmarg, 19.06.1973, A.R. Naqshi 6697 (KASH); Gagangir, 24.05.1983,
G.H. Dar 5150 (KASH); Thajwas, 18.06.2006, Fayaz, Dar & Wafai 075 (KASH); Gulmarg,
22.08.2006, Fayaz, Dar & Wafai 096, 097 (KASH); Panikhar, 05.06.2007, Fayaz, Dar &
Wafai 112 (KASH); Sankoo, 08.07.2008, Fayaz, Dar & Wafai 143 (KASH); Razdan Pas
10.07.2009, Fayaz Lone 201 (KASH).

Distribution: Afghanistan, Pakistan, North India, Kashmir Himalaya, China.

2.2 var. emarginatus Fayaz & Dar, var. nov. [Fig. F–H].

Specimens cited: Kangdori, Gulmarg, 10.05.2006, Fayaz, Dar & Wafai 045 (Holotype,
KASH); Bangus 25.06.2010, Fayaz Lone 217, 218, 219 (Paratypes, KASH).

Terrestrial, perennial herb, stem erect, single or branched, 10 – 15 cm; leaf blade 1.3 – 2.6 ×
1.7 – 3.7cm, 3-sect, middle segment 3-lobed or sometimes without lobes; flowers 0.9 –
1.4cm across; petals 5, imbricate, apex deeply notched usually forming 2 unequal lobes,
achenes pubescent.

Flowering and fruiting: May – July, rarely August.

Distribution: Kashmir valley: Kangdori, Khilanmarg, Bungus; 3100 – 3300 m amsl

2.3 var. gulmargicus Fayaz & Dar, var. nov.   [Fig. I – K].

Specimens cited: Gulmarg, Golf course, 10.05.2006 Fayaz, Dar & Wafai 039 (Holotype,
KASH); Gulmarg, 22.08.2006, Fayaz, Dar & Wafai 040, 041 (Paratypes, KASH).

Terrestrial, perennial herb, stem erect, branched, 15 – 25 cm, glabrous; leaf blade 2.6 – 3.6
× 4.2 – 4.6 cm, 3-sect, middle segment 3-5 lobed, glabrous; flowers 1.2 – 1.8cm across;
petals 5, imbricate, apex round or flat, achenes glabrous.

Flowering and fruiting: April – September.

Distribution: Kashmir: Gulmarg; 2600m amsl

2.4 var. multilobulus Fayaz & Dar, var. nov.   [Fig. L – N].

Specimens cited: Gulmarg, under the shade of Abies pindrow on forest slopes, 10.05.2006,
Fayaz, Dar & Wafai 042 (Holotype, KASH); Gulmarg, 10.05.2006, Fayaz, Dar & Wafai
043, 044 (Paratypes, KASH).

Terrestrial, perennial herb, stem erect, branched, 15 – 30 cm; leaf blade 3.0 – 6.5 × 3.8 –
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8.5cm, 3-partite to 3-sect, middle segment more than 10-lobed, pubescent; flowers 1.6 –
2.2cm across; petals 5, imbricate, apex round or plane, achenes pubescent.

Flowering and fruiting: May – July.

Distribution: Gulmarg, Kashmir; 2600 – 2800 m amsl.

3. Ranunculus muricatus L., Sp. Pl. 1: 555. 1753; Hook. f. & Thomson in Hook.f., Fl. Brit.
Ind. 1: 20. 1872; Blatter, Beaut. Flows. Kash. 1: 16.1928; Stewart, Ann. Cat. Vas. Pl. W.
Pak. and Kash. 271.1972; Riedl & Nasir in Ali & Nasir, Fl. Pak. 193: 129. 1991; Rau in
Sharma et al., Fl. Ind. 1: 124. 1993; Wencai & Gilbert in Wu, Raven & Hong, Fl. China 6:
430. 2001; Srivastava, Taiwania 55(3): 285. 2010; FNA vol. 3 @ www. efloras.org; R.
pseudomuricatus Blatt. & Hallb. in Blatt., Hallb. & Mc Cann, J. Ind. Bot. Soc 1: 54. 1919.

Terrestrial, annual herb. Stems solitary or several, 2 - 75 cm high, erect or caespitose, branched,
hollow, terete, 3 - 16 mm in diameter, glabrous or sparsely pubescent. Radical leaves 6 - 9,
forming a rosette, petiolate; petiole 1.5 - 27 cm, sparsely pubescent; blade suborbicular or
reniform, 1.8 – 9.0 ×1.4 - 9.2 cm, glabrous on abaxial surface and sparsely or continuously
pubescent with spreading or appressed hairs on adaxial surface, base truncate to cordate, 3-
sect, 3-partite or 3-fid, middle segment rhombic-obtrapeziform or obovate, without or with 5
- 12 mm long petiolule, 3-partite, 3-fid or 3-lobed, lateral segments obliquely ovate, unequally
2-cleft, incised dentate to crenate; cauline leaves with shorter petioles of 1.4 - 3.5 cm length.
Flowers yellow, 0.9 - 1.5 cm across, pedicellate; pedicels 1.0 - 2.5 cm. Sepals 5, 5 - 7 × 1.75
- 2.5 mm, narrowly ovate, reflexed, membranous, nearly as long as petals or slightly shorter,
continuously pubescent on the lower side, trichome 200 - 350 µm long. Petals 2 - 5, oblong-
obovate, 0.5 - 0.9 × 0.25 - 0.5 cm, apex rounded, rarely notched, claw 0.5 mm, nectary pit
covered with a 1 x 1 mm nectary scale, aestivation imbricate or mixed. Stamens 12 - 16, 3.0
- 4.5 mm long; anthers 1 - 2 mm long, adnate, laterorse; filaments 2.0 - 2.25 mm long. Carpel
head subglobose or globose, carpels 20 - 30, glabrous, smooth or with minute papillae. Achenes
complanate, elliptic or obovate 15 - 20 per head, 6 - 9 × 3 – 4.5 mm, glabrous, smooth or
spiny in the center, periphery smooth,  spines 0.5 - 1.5 mm, beak straight, 3 - 5 mm long, with
a broad base, glabrous. Torus 3.0 - 3.75 × 2.5 - 3.75 mm, densely pubescent, with spreading
trichomes; gynoclinium 2.0 - 2.5 mm, intervallum 0.5 - 1.0 mm; androclinium narrow.

Note: R. muricatus grows in two distinct forms – one having spiny achenes and another
having smooth achenes. The petioles and the adaxial surface of leaves in the former are
continuously pubescent while in latter they are glabrous or sparsely pubescent. The two
forms grow sympatrically and the variations are discontinuous without any intermediate
forms.

Key to the varieties:

1a Achenes spiny, petioles and adaxial surface of leaves continuously pubescent
……………………….............……………………  var. muricatus

1b Achenes spineless, petioles and adaxial surface of leaves glabrous or sparsely
pubescent  ………………………………………...  var. emuricatus

3.1 var. muricatus [Fig. OI – PI].

Flowering and fruiting: March - May.

Specimens examined: Baramulla, 04.06.1954, S.N. Singh 11359 (CAL); Anantnag,
27.05.1962, Abdul Rashid 96630 (CAL); Srinagar, 11.05.1968, G. N. Javeid 554 (KASH);
Nagrota, 01.03.1969, B.M. Sharma 0042 (KASH); Doda, 02.06.1970, B.A. Wafai 0209
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DISCUSSION

As yet, there is no universally accepted classification of the genus Ranunculus, though its
most recent worldwide taxonomic treatment by Tamura (1995) has classified the Mediterra-
nean taxa on various taxonomic levels (Paun et al. 2005). Ceratocephala, a small genus of
annuals with very large fruit beaks, which was earlier regarded as distinct from Ranunculus
got included, and Ficaria, a group of species with three sepals, tuberous roots and beakless
stalked fruits, was regarded as a subgenus of Ranunculus. Similarly, Ranunculus subgenus
Ranunculus section Halodes by Whittemore (1997) and Tutin & Cook (1993), and Ranun-
culus subgenus Ranunculus section Aphanostemma by Whittemore (1997) have been ex-
cluded by Tamura (1995) as separate genera viz., Halerpestes, Arcteranthis and Kumlienia
respectively under subtribe Ranunculinae of the family Ranunculaceae. Hörandl & Emadzade
(2012), on the basis of morphology and molecular phylogenetic studies have divided the
genus Ranunculus into two subgenera, Auricomus and Ranunculus only as against seven
(Coptidium, Palasiantha, Ficaria, Batrachium, Crymodes and Ranunculus) by Tamura
(1995). The tremendous phenotypic variations in this genus at infraspecific levels has al-
ways been a strong impediment in delimitation of taxa. This variation is not only visible
across different populations of a species but is noticed even at intrapopulation level. It is
because of this behavior of buttercups that many a time species get misidentified and some-
times new combinations come into being.

R. hirtellus is one such species whose phenotypic variation, particularly in foliage,
has made its systematic boundaries quite diffused and ambiguous. The species has been
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(KASH); Batergam, Kupwara, 15.04.2005, Fayaz, Dar & Wafai 001, 002 (KASH);
University Campus, Hazratbal, 16.04.2005 Fayaz, Dar & Wafai 003, 004 (KASH).

Habitat: Moist fields, orchards, gardens and lawns, stream banks; 1580 – 2000 m amsl.

Distribution: Atlantic and South Europe, West and Southwest Asia, Crimea, Caucasus,
South Siberia, Pakistan, India (native to West Asia and Europe). In the Kashmir Himalaya it
is found all over the plains of Kashmir valley.

3.2 var. emuricatus (Majeed Kak) Fayaz & Dar, comb. nov. [Fig. OII – PII]
       R. emuricatus Majeed Kak, Biol. Bull. India, 3(3): 8 – 9. 1981.

Terrestrial, annual herb. Radical leaves 6 - 9, forming a rosette, petiolate; petiole 1.5 - 27 cm,
glabrous or sparsely pubescent, blade suborbicular or reniform, 1.8 – 9.0 × 1.4 - 9.2 cm,
glabrous on abaxial surface and sparsely pubescent with spreading or appressed hairs on
adaxial surface. Achenes complanate, elliptic or obovate 15 - 20 per head, 6 - 9 × 3 – 4.5
mm, glabrous, spineless (smooth), beak straight, 3 - 5 mm long, with a broad base.

Flowering and fruiting: March - May.

Types: Bishamber Nagar (Khanyar, Srinagar), 1600 m, A.M. Kak 3890 (Holotype, KASH);
Naupora, in marshland, A.M. Kak 3956 (Paratype, KASH).

Additional specimens examined: Nagrota, 01.03.1969, B.M. Sharma 0042 (KASH);
Gulmarg, 20.08.1973, A.R. Naqshi 6599 (KASH); University Campus, Hazratbal, 16.04.2005,
Fayaz, Dar & Wafai 050 (KASH), Batergam, Kupwara, 14.05.2006, Fayaz, Dar & Wafai
053 (KASH).

Habitat: Moist fields, orchards, gardens and lawns, stream banks; 1580 – 2000 m amsl.

Distribution: Plains of Kashmir valley.
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segregated into 3 varieties viz., var. hirtellus, var. humilis, var. orientalis by Wencai and
Gilbert (2001) but during present investigation it was found that some forms of the species,
growing in bigger populations, do not match with any of the two latter varieties (Table 1), as
such three new varieties (var. emarginatus, var. gulmargicus, var. multilobulus) have been
established. Although the glabrous character of the achene in var. orientalis matches with
that of var. gulmargicus var. nov. but the height of the plant, leaf size, flowering period and
altitudinal range in the former do not at all match with those of the latter.

R. arvensis is worldwide known for having spiny achenes but the occurrence of
forms having exclusively smooth achenes warrants at least a varietal status for the latter.
Both the forms grow sympatrically and the smooth-achened forms breed true for this char-
acter when the seeds were sown in pots and allowed to grow under controlled conditions,
hence a new variety (var. inermis) has been established.

Similarly, R. muricatus also grows in two forms – one having spiny achenes and the
other smooth achenes. Kak (1981) treated the smooth-achened forms as a separate species
(R. emuricatus Majeed Kak) but some others (Stewart 1972; Riedl & Nasir 1991; Rau
1993; Whittemore 1997; Uniyal 2002; Srivastava 2010) retained both the forms under R.
muricatus L. However, in the present study, the smooth-achened forms, whose populations
outnumber the spiny-achened forms, are segregated as a separate variety (var. emuricatus).
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