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ABSTRACT

Almora is rich in plant diversity and almost all types of plant species are found

abundantly on this Himalayan upper reach. On a botanical exploration a preliminary

survey of Pteridophytic plants was carried out and about 14 species were collected.
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INTRODUCTION

The Pteridophytes are considered as
one of the primitive vascular plant group
distributed all over the world. About 1200 fern
species have been reported from India
(Manickam and lrudayaraj 1992, Manickam
and Rajkumar 1999). The ferns are found
abundant in the Himalayas and Western
Ghats,

biodiversity in India. Beddome (1883) and

which are the two hotspots of

Clarke (1880) have done extensive works in

early days of Pteridology in India.
Pteridophytes have also medicinal properties

and it has been used for a long time. Alston

(1945) has given an enumeration of the Indian
species of Selaginella. Pteridophytic flora
Kumaon Himalaya to which Almora belongs
has all along attracted the attention of
botanical collector ever since 1796 (Pande and
Pande 2003). Rao (1959, 1960, and 1964) was
the first person to collect the pteridophytic
flora of Kumaon Himalaya. About 171
pteridophytic plant species have been
(Dhir,  1980).

Exploration of fern flora of Nainital and

collected from Almora
adjacent area was done by Loyal and Verma
(1960). Pteridophytic flora of Ranikhet was

enumerated by Pande (1973). Ferns of
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Jageshwar were listed by Pande et al. (1984).
Recently an illustrated taxonomic account of
11 species of Polystichum of Kumaon was
published by Pande and Pande (1991).

The present study area Almora (Map. 1)
iS a a cantonment town in the state of
Uttarakhand and also known as Cultural Heart
of Kumaon Region of Uttarakhand.
Geographically Almora is situated between 29°
37 N latitude and 79° 40’ E longitude having
an average elevation of 1,651 meter. It is
located on a ridge at the southern edge of the
Kumaon Hills of the Himalaya range and is
surrounded by thick forests of pine and fir trees.
The average temperature of this area during
summers is 27° C and during winters it is
around 12° C. Average rainfall received during
July to September is 312 mm. The average
relative humidity is low during March, April,
May and June (32.7 to 66.6 %) and higher

during rainy season.

1. Map of study area
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MATERIAL AND METHOD
About fourteen plant species were

collected from different localities of Almora

during a botanical exploration in the month of
November 2013. The plants were properly
processed, poisoned, preserved and herbarium
is deposited in the Department of Botany, St.
Andrew’s College, Gorakhpur.

DESCRIPTION

1. Adiantum capillus-veneris Linn., Sp.
Pl., 2:1096, 1753; Trans. Linn. Soc. Lond., II,
Bot., 1:453, 1880; Bedd. Handb. Ferns Brit.
India 84, 1883; Duthie, Cat. Pl. Kumaun: 222,
1906; Loyal & Verma, J. Bombay Nat. Hist.
Soc. 57: 485, 1960: Khullar & Verma, Fern
Gaz. 12 : 84, 1980 : Manickam, Fern FI. Palni
Hills, 39 (1986), Borthakur et. al. Illus. Man.
Ferns Assam, 206. 2001.

Rhizome long creeping, thick, densely
clothed by lanceolate brown scales. Stipes up
to 3 cm long, 1 mm thick, scaly at base,
glabrous and dark, glossy above. Lamina 2-3
pinnate, lanceolate, up to 5 x 2 cm; pinnae
ascending, basal two pairs bipinnate, up to 5 x
2.5 cm, upper ones pinnate, distal ones simple;
pinnules stalked, obtriangular, obovate lower
edge V — shaped, convex or concave, entire;
lobes slightly spreading, unequal in size, finely
serrate  except at the notches; veins
dichotomously branched, greenish, terminal
veinlets parallel to the soral outline; indusium

reniform or rectangular, transluscent.

Ecology: Commonly found on dripping rocks.
Specimen Examined:
veneris: Katarmal, 18 Nov. 2013, 1646 m, 601,

606.

Adiantum capillus-
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2. Adiantum edgeworthii Hook., Sp. PI. 2: 14; t.

8113. (1851); Beddome, Ferns Brit. India: t. 17
(1865); Hope, J. Bombay Nat. Hist. Soc. 13:237
(1900); Duthie, Cat. Pl. Kumaun : 222 (1906);
Verma & Khullar, Fern Gaz. 12 : 84 (1980).

Adiantum caudatum var. rhizophorum Wall. ex.
Clarke, Trans. Linn. Soc. Lond. 2. Bot. 1 : 453
(1880).

Adiantum caudatum var. edgeworthii Bedd.,
Handb. Ferns Brit. India : 84 (1883).

Rhizome short, erect; stipes black, apex
scaly, scales light brown or may be blackish,
linear lanceolate, margin almost entire; stipes
glabrous, black and glossy; rachis black, glossy,
glabrous with a terminal small pinnae like
structure or extended with a proliferous
vegetative bud at its apex; lamina pinnate long
10 — 15 cm, many small sized pinnae on the

extended rachis and shortly petiolate.

Ecology: Commonly found at the altitudes
below 1700 m. They grow on moist and shady
places where the humus content is rich and4
mostly in the pine forests around Almora and

Nainital.

Specimen Examined: Adiantum edgeworthii:
Koshi, 18 Nov. 2013, 1634 m 603, 607.

3. Adiantum F1.
Ind.235 (1768); Beddome, Ferns S. India, t. 1
(1864); Handb. Ferns Br. India, 82 (1883);
Clarke, Trans. Linn. Soc. Lond. Il Bot. 1: 452
(1880); Mehra & Bir, Res. Bull. Panjab Univ.

lunulatum  Burm.,

(N.S),

Himal.

15: 105 (1964); Dhir, Ferns N.W.
31 (1980); Dhir & Sood, Fern F1.
Muss. Hills, 19, (1988).

Adiantum philippense
(1753).

L., Sp. P1. 2: 1094

Rhizome erect, up to 2 cm thick; scales

ovate- lanceolate, apex acuminate, margin
entire. Stipes tufted, wiry, numerous up to 14 x
0.3 cm, dark brown and black, scaly at the basal
most part, glabrous above. Lamina lanceolate,
up to 31 x 6 cm, simply pinnate; pinnae 8 - 20
pairs, alternate, distinctly stalked, pinnae fan
shaped, up to 5 x 2.5 cm, dimidiate, upper edge
rounded, lobed, margin entire in sterile pinnae;
veins distinct above and below, dichotomously,
flabellate branched, free, reaching the margin;

pinnae green, glabrous.

Ecology: Grows well at moist and shady places

on walls, grassy slopes.

Specimen Examined: Adiantum lunulatum:
Jageshwar, 20 Nov. 2013, 1700 m 611, 614.

Asplenium dalhousiae Hook., Ic. PI., t. 105,
1837; Bir, Bull. Bot., Surv. India, 4:2-3, 1963;
Pande, Indian Fern J., 7:170, 1990; Khullar et
al., Ferns Nainital, 150, 1991.

Ceterach dalhousiae (Hook.) C. Chr., Ind. Fil.,
170, 1905.

Ceterachopsis dalhousiae (Hook.) Ching, Bull.
Fan Mem. Inst. Biol. Bot., 10:9, 1940; Dixit,
Cens. Indian Pterid., 123, 1984.
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Rhizome erect and short, scales are

present, dark brown coloured, acuminate,
margin with glands. Short stipe, dark brown,
scaly, margin smooth. Lamina deeply pinnate,
lobed, tufted, gradually attenuated both sides,
lobe large at middle, middle at base, alternate,
upper surface hairy. Sori in two rows, linear,
oblong, obliquely placed; indusium margine

entire.

Ecology: It is a very common fern of Kumaun
region, grows well on shady and moist places

along road sides, walls.

Specimen Examined: Asplenium dalhousiae:
Jageshwar, 18 Nov. 2013, 1600 m 602, 608.

5. Cheilanthes anceps Blanford, Simla
Nat. Hist. Soc., 6:25, 1886; Hope, J. Bomb.
Nat. Hist. Soc., 13:249, 1990; Khullar et al. In
Pangtey et Joshi, West. Himal., 1:360, 1987,
Iwatusky :152, in Ohba et Malla, Himal. PI.,
1:26, 1988; Pande, 1990;
Khullar et al., Ferns Nainital, 65, 1991.

Indian Fern J.,

C. farinosa var. anceps (Blanf.) Blanf, J. Asiat,
Soc., Bengal, 57:249, 1988; Bedd., Handb.
Ferns Brit. India Suppl., 21, 1892.

Aleuritopteris farinose var. anceps (Blanf.)
Ching, Hong Kong Nat., 194, 1941.

A anceps (Blanf.) Panigr., Bull. Bot. Surv.
India, 2:321, 1961.

Rhizome dense tufted, suberect, scales
dark brown 4-5 x 1 mm, hair pointed, smooth

margined, bicolourous, central portion dark

brown. Stipe upto 18 cm long, dark black,
cylindrical, scaly. Lamina lanceolate, consists
of 14-18 pairs of pinnules; venation simple.
Confluent sori occur at the vein ends along the

margins.

Ecology: Commonly found between the
elevations of 1100-1700 m, on rocks, grassy

slopes in exposed conditions.

Specimens Examined: Cheilanthes anceps: 1.
Almora, 20 Nov. 2013, 1600 m, 612, 615.

2. Bageshwar, 20 Nov. 2013, 1680 m, 617.

6. Cheilanthes brevifrons Khullar, Indian
Fern J. 1: 90, 1984; Khullar et Sharmain
Pangtey et Joshi, West. Himal., 1: 317, 1987.

Cheilanths anceps (Blanford) Var.
brevifrons Khullar, Amer. Fern J. 66: 24
(1976).

Aleuritopteris pseudofarinosa Ching et
S.K. Wu, Acta Phytotaxa. Sin.19: 72 (1985).

Rhizome short erect, apex scaly; scales
brown, bicolorous (central region dark brown
margin pale), linear lanceolate, margin entire,
apex acute to acuminate. Stipe length variable
(2-) 3.6 — 4.7 (-10) cm long generally shorter or
equal to lamina. Lamina pinnate or 2-pinnate,
pinnae 6-9 pairs, 2.5- 3.0 cm long, costae and

costules glabrous. Sori indusiate, marginal.

Ecology: Commonly found in and around

Almora in open places throughout the region.
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Specimens Examined: Cheilanthes brevifrons:

Katarmal, 18 Nov. 2013, 1646 m, 605, 610.

Diplazium esculentum Retz. Sw. In Schrad. L.
Bot. 1801 (1): 312 (1803); Beddome, Handb.
Fern Br. India, 192 (1883), Copel., Gen. Fil.
149 (1947); Sledge in Bull. Br. Mus. Nat. Hist.
Bot. 2:310 (1962); Chandra & Kaur, Nom.
Guide Beddome F.S.I. & F.B.l.,, 19 (1987);
Jamir and Rao Nagaland, 311, Pt. 70 (1988).

Hemionitis esculenta Retz. , Obs Bot. VI: 38

(1792).

Asplenium esculentum (Retz.) Presl, Rel.

Haenk. 1:45 (1825); Hook., Sp. Fil. 3:268

(1860).

Anisogonium esculentum (Retz.) C. Presl ,

Tent. Pterid. 116 (1836); Beddome, Handb.

Ferns Br .India, 192 (1883).

Microstegia esculenta (Retz.) C. Presl in

Abhandi. K. Bohm. Ges. Wiss., Folge 5,

6:451(1851).

Callipetris esculenta (Retz.) J. Sm. Apud

Houlst & Moore in Sard. Mag. Bot. 3: 265

(1851); Beddome, Ferns S. India, 54, t. 164

(1864).

Digrammaria esculenta (Retz.) Fee, Mem.

Fam. Foug. 5:217 (1852).

Callipteris ambigua (Sw.) Moore, Index Fil.

IV (1857), 216 (1860).

Athyrium esculentum (Retz.) Copel. In

Philipp. Journ. Sci. Sect. C, 3: 295 (1908);

Holttum, Rev. F1. Mal. 2: 562 (1954).
Rhizome erect up to 5 cm thick, dense

scaly at the apex; scales linear lanceolate, 8x1

mm, apex long, margin with short simple or
bipartite teeth. Stipe tufted, up to 62 cm long, 8
mm thick, dark brown, sparsely scaly at the
base, above glabrous. Lamina deltoid, apex
acuminate, base truncate, bipinnate with simply
pinnate apex. Pinnae upto seven pairs. Pinnae
dark green, glabrous above and below; texture
herbaceous. Sori up to 1.5 mm wide, linear, all
along the veins except the base and apex;
indusial pale brown with margin.

Ecology: Commonly found on humus rich
forest floor between the elevations 1500-2500

m.

Specimen examined: Diplazium esculentum:
Katarmal, 18 Nov. 2013, 1646 m, 604, 609.

8. Drynaria mollis Bedd., Ferns Brit.
India, t. 2016, 1867; Handb. Ferns Brit. India,
341, t. 130, 1883; Gurung, Bull. Dept., Med. PI.
Nepal, 11:97, 1986; Khullar et al., In Pangtey et
Sharma in Pangtey et Joshi, West. Himal.,
1:354; Pande, Indian Fern J., 7:145, 1990;

Khullar et al., Ferns Nainital, 160, 1991.

Polypodium rivale (Mett.) Hook. ex Bak, Syn.
Fil., 367, 1867; Clarke, Trans. Linn. Soc. Lond.,
Il, Bot, 1:556, 1880; Hope, J. Bomb. Nat. Hist.
Soc., 14:720-749, 1902-1903; Duthie, Cat. PI.
Kumaon, 230, 1906.

Rhizome creeping, thick, stout, upto 3
cm across, densely covered with scales; linear
golden transparent, margines ciliated, tip long
acute, non grandular; fronds firm, membrane

like, dimorphous i,e. sterile and fertile fronds;
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sterile fronds up to 20 cm long, ovate, sessile,
glabrous, cut down three quarter towards the
rachis with spreading blunt lobes; lobes about
15 pairs; fertile fronds with a distinct stipe.
Stipe 6-9 cm, scaly. Pinnae nearly parallel to
one another, distant; lamina pinnatisect with
very narrow sinuses; lower most 2-3 paired
reduced gradually, margin ciliated. Sori form a

single row on both sides of mid-rib.

Ecology: Epiphytic, common in Oak forests

especially in Almora.

Specimens  examined: mollis:

Bageshwar, 20 Nov. 2013, 1680 m, 613, 616.

Drynaria

9. Equisetum ramosissimum Desf. F1.
Alant. 2: 398 (1800); Hauke, Amer. Fern Journ.
51 (3). 132, 133, 136 (1961); Hauke, New
Botanist, 1(1-2): 93 (1974); Dixit, Cens. Ind.
Pterid. 20 (1984).

Rhizome long creeping, subterranean
branched, dark brown terete with ridges and
furrows, up to 0.8 cm thick with nodes and
internodes, bearing fibrous roots and aerial
stem, internodal length up to 3 cm, each nodes
bears up to 0.5 cm tall cylindrical sheath.
Aerial stem up to 140 x 1 cm. distinguished in
to nodes and internodes; internodal region
tubular, up to 8 cm. long surface with many
ridges and furrows, nodal region not
distinguishable, concolorous with internodal
part, the dark brown upper edge of the nodal
sheath apparently looking like the node; lateral

branches one to five, borne around the nodes at

the nodal sheath, erect or pendent, up to 30 X
0.3 cm. similar to the main stem; leaves scale
like borne on the upper edge of the nodal
sheath up to 8 x 1 mm, narrowed, dark and
opaque with a thin, membranaceous border at
the basal half, margin incised at the distal half;
aerial stem pale green, glabrous, coriaceous,
cones borne at the tip of the main stem or
branches, about 1 x 0.4 cm; sporangia borne on
underside of closely fitted, peltate sporophylls
with sporophore.

Ecology: Grows very well at moist, shady and
sandy places between the altitudes 100-2100 m.

Specimens Examined: Equisetum
ramosissimum: Katarmal, 21 Nov. 2013, 1646

m, 618, 621.

10. Lygodium japonicum Thunb. Swartz in
Scozad., J. Bot., 1800 (2): 106, 1801; Clarke,
Trans. Linn. Soc. Lond,. Il, Bot., 1:584, 1880;
Bedd., Handb. Ferns Brit. India, 457:1883;
Khullar et Sharma in Pangtey et Joshi, West.
Himal., 1:316, 1987, Khullar et al. in Pangtey
et Joshi, West. Himal., 1:360, 1987; Pande,
Indian Fern J., 7:152, 1990.

Rhizome creeping, slender covered with
black hairs. Stipe slender and twinining; pinnae
alternate with 9 pairs of pinnate segments, short
petiole, fertile pinnules narrower than sterile
ones; rachis short. Sori arranged in two
compact rows on margin underneath, greenish

in colour.
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Ecology: Commonly found in Almora, grow
well at shady and moist places along valleys

sometimes grow in low land forests.

Specimens Examined: Lygodium japonicum:
Katarmal, 21 Nov. 2013, 1646 m, 619, 622.

11. Polystichum squarrosum Don. Fee.,
Gen. Fil.,, 278, 1850-52; Alston et Bonner,
Candollea, 15:519, 1956; Dixit, Cens. Indian
Pterid., 160, 1984; Gurung, Bull. Dept. Med.
Pl. Nepal, 11:75, 1986; Khullar et Sharma in
Pangtey et Joshi, West. Himal., 1:340, 1987,
Khullar et al, Ferns Nainital, 113, 1991; Pande
et Pande, Pterido. Kumaon, 130, 2002.

Aspidium squarrosum Don, Prodr. Fl. Nepal,
4:1825; Hope, J. Bomb. Nat. Hist. Soc., 14:470,
1902; Duthie, Cat. Pl. Kumaon, 226, 1906.

Aspidium aculeatum var. rufo-barbata Wall. ex
Clasrke, Trans. Linn. Soc. Lond., 2, Bot.,,
1:509, 1880.

Polystichum aculeatum var. rufo-barbata Wall.
ex Bedd., Handb. Ferns Brit. India, 207, 1883.

Polypodium squarrosum Roxb., Calcutta J. Nat.
Hist., 4:494, 1844.

Polystichum garhwalicum N. C. Nair et
Kalpana in J. Jap. Bot., 51:138, f. 1. 1976.

Rhizome woody, erect, densely covered
with scales; scales brown, broad; frond upto 90
cm long, grooved, tufted, very coriaceous,
green, bipinnate. Stipe upto 30 cm long, scales

dense; two types of scales; concolorous and

bicolorous; rachis densely fibrillose and scaly.
Lamina upto 60 cm long; pinnae upto 40 pairs,
alternate;  pinnules10-20  pair, alternate,
subsessile, auricled, auricle with spiny tip;

whole frond fertile except the basal 2-3 pairs.

Ecology: Occasionally found in Almora,

prefers moist, shady and humus rich soil.

Specimens Examined: Polystichum
squarrosum; Koshi, 21 Nov. 2013, 1634 m,

620, 628.

12. Pteris cretica Linn., Mant., 130, 1767;
Clarke, Trans. Linn. Soc., Il Bot., 1:462, 1880;
Bedd., Handb. Ferns Brit. India, 160, 1883;
Dixit, Cens. Indian Pterid., 69, 1984; Punetha,
Indian Fern J., 2:69, 1985; Pande Indian Fern
J., 7:157, 1990; Khullar et al., Ferns Nainital,
78, 1991; Khullar, lllust. Fern Fl. West. Himal.,
261, 1994.

Pycnodoria critica (Linn.) Small, Ferns

Florida, 91, cum tab., 1932.

Pteris nervosa Thunb., Fl. Jap. 332, 1784,
Ching et S. K. Wu, in C. Y. Wu., Fl. Xizang,
1:68, 1983.

Rhizome creeping, scaly; scales upto
0.5 cm long, pale brown, lanceolate, entire
margin. Stipes upto 65 cm long, slender,
glabrous, scales lanceolate, dark brown in
colour, fertile fron stipe longer than sterile
ones; fronds dimorphic. Lamina of sterile
fronds 20-40 x 10-20 cm, basal 2-3 pairs of

pinnae forked; pinnae scaly. Sori confluent
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along the margins except the base and apex
indusiate.

Ecology: Found in Almora, generally grows on
moist, dense, shady and humus rich soil.
Pteris  cretica;

Specimen  Examined:

Bageshwar, 21 Nov. 2013, 1680 m, 623, 629.

13. Pteris multiaurita Ag., Rec. Sp. Gen.
Pteridis, 12 (1839); Walker in Kew, Bull.
14:323 (1960); Dixit, Cens. Ind. Pterid. 70
(1984).

Rhizome short creeping, dencely scaly
at the apex; scales Inceolate, pale brown and
translucent at the periphery, dark at the centre,
apex long acuminate. Stipes compact, 20 cm
long, dark brown, glossy, scaly at the base.
Lamina 22 x 20 cm, ovate, simply pinnate;
pinnae up to 10 pairs, sessile, opposite or

subopposite, pinnae pale green, glabrous.

Ecology: It is a rare species collected from
Katarmal found on moist, shady and humus
rich forest floor.

Specimen Examined: Pteris multiaurita:

Katarmal 21 Nov. 2013, 1646 m, 626, 630.

14.  Selaginella vaginata Spring, Alston
Proc. Nat. India 11: 217; Dixit,
Census Ind. Pterid.: 17. 1984; Selag, India; 60.
1992.

Inst. Sci.

Stem 4-6 cm, prostrate, forming a mat,
slender, quadrangular, branching from base.
Leaves heteromorphic throughout arranged

thin; lateral leaves ovate-lanceolate, spreading,
oblique cordate acute or subacute; axillary
leaves similar to lateral leaves; median leaves
small, ovate, imbricate. Spike, short, 3-4 x 1-3
mm, at the tip.
Ecology: Forms a mat like appearance on road
side, found on rock and in moss on boulders.
Specimens Examined: Selaginella vaginata:
Golu Dev Temple, 21 Nov. 2013, 1680 m, 627,
631.
DISCUSSION

About fourteen plant species have been
collected from the different localities of
Almora district, of which nine plant species
were found to be abundant in distribution viz;
Adiantum

Adiantum cappilus-veneris,

edgeworthii, Asplenium dalhousiae,

Cheilanthes anceps, Cheilanthes brevifrons,
Diplazium

esculentum, Equisetum

ramosissimum, Lygodium japonicum and

Selaginella vaginata. Four species were of

occasional in presence viz; Adiantum
lunulatum, Drynaria mollis, Polystichum
squarrosum and Pteris cretica. Pteris

multiaurita was found to be very rare during

the present exploration.
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Figure 7 Diplazium esculentum
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Figure 14 Selaginella vaginata
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