‘Ferns of Dharamsala Hills’

Ophioglossaceous, Schizaeceous and Hymenophyllaceous series

K. K. DHIR? AND K. S. DATTA

(With twenty-one text-figures)

This study deals with 21 species of ferns of Dharamsala hills. All important morphological characters cn
which the classification is based namely type of rhizome, dermal apperdages on rhizcme, stipe, rachis,
rachilets or costules (when present), lamina, venation, soral position, industrial architecture (if present) and

sporangial organisation are described and illustrated.

Beddome (1863, 1883 & 1892), Clarke (1880)
and Hope (1899-1904) presented good taxo-
nomic accounts of Indian ferns. Regional
catalogues of ferns pertaining to particular
places in the North Western Himalayas have
been given by Hope (vide Collett, 1921),
Blanford (1888) and Bir (1963) from Simla
hills ; Marten (1909), Mehra (1939) and Stewart
(1942) from Mussoorie hills ; Stewart (1945, 51)
from Kashmir and Pahlgam ; Loyal & Verma
(1960) from Nainital ; Mehra & Dhir (1968)
from Dalhousie hills and Dhir & Sheera (in
press) from Dharamsala hills. Recently, good
taxonomic accounts of a few families namely
Athyriaceae, Aspleniaceae, Blechnaceae, Loxo-
grammaceae and Polypodiaceae of Simla ferns
were given by Bir & Shukla (1966, 1968 & 1971).
Bir & Trikha (1968, 1969 & 1974) have revised
the taxonomy of a few Polypodiaceous taxa
like Microsorium, Polypodium lineare complex
and Lepisorus excavatus group. But none of
the authors since Hope (l.c.) have attempted
a taxonomic revision of all the ferns of one
area. An area-wise key to the plants is a general
necessity for easy recognition of different fern
genera and species.
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Keys to genera and species have been prepared.

This study was carried out on 21 species of
ferns belonging to 11 genera and 10 families.
Every aspect of external morphology has been
studied in great detail and keys to the genera
and species are given. Voucher specimens are
deposited in the Panjab University herbarium
(PAN). Mehra (1961) has been followed for
the arrangement of families and genera.

OPHIOGLOSSACEOUS SERIES
Family OPHIOGLOSSACEAE

Terrestrial herbs ; rhizome short, fleshy, not
scaly ; fronds solitary or few, straight (not
circinate) in venation ; sporangia embedded
in or seated upon a stalked spike, sporangial
walls more than one cell in thickness and
annulus absent.

Ophioglossum Linn.

Sterile blade simple, entire; veins anasto-
mosing ; spike arises from the centre of the
barren segment bearing two rows of sporangia
which are joined together almost completely,
each opening by a transverse slit.

The genus is world wide in distribution.
Clausen (1938) has recognised only 38 species
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whereas some authors split it into 56 species.
One species is recorded here.

O. vulgatum Linn., Sp. Pl, 2, 1062, 1753 ;
Clarke Trans. Linn. Soc. Lond. I, Bot., 1,
586, 1880.

Rhizome short more or less elongated,
naked ; fronds usually solitary or few, straight
in vernation, 2.5-12.5 cm long, but sterile part
usually 2.5-6 cm long; stipe 1-4 cm long,
terete, elongated ; lamina or blade simple,
1-2.7 x 0.6-1.5 cm, ovate to ovate-oblong,
margin entire, midrib usually indistinct ; texture
herbaceous, green ; venation reticulate with few
free veinlets at the margin ; fertile spike simple,
0.5-1.8 cm long, borne on a 0.5-8.5 cm long
peduncle arising from the base of the blade,
apex having a sterile projection or elongation
of the axis ; sporangia borne in two alternate
rows, fused together on the spike, each opening
by a transverse slit; spores globose, non-
perisporiate, tetrahedral, exine thin and smooth
(Fig. 1).

A low altitude species found growing among
grass in exposed and rather dry conditions near
Chetru at an altitude of 850 m.

SCHIZAECEOUS SERIES
Family SCHIZAEACEAE

Terrestrial ; rhizome creeping ; venation
circinate ; sporangia regarded as marginal in
origin, but often apparently dorsal, each with
a complete distal annulus, dehiscence longi-
tudinal.

Lygodium Swartz

Rhizome hairy (without scales); fronds
scandant by twining rachises ; pinnae conjugate-
palmate lobed ; sterile leaflets entire or toothed
or regularly lobed ; veins free, forked, often
uniting at their tips with a thickened margin ;

Fig. 1. Ophioglossum vulgatum ; A. A plant, X 4..7‘
B. Leaf blade, showing venation, X 4.7;

(reduced) ;
C. A fertile spike, x 4.7 ; D. Spores, X 291.

Fig. 2. Lygodium flexuosum ; A. A part of plant, X|

C. A fertile
E. A sporan-
gium, x 80; F. Spores, x 292 ; G. Hair on the pinnules,

3.7 (reduced); B. A sterile pinnule, X 3.7 ;
pinnule, X 3.7 ; D. A fertile spike, X 8.7 ;

X 80.

fertile leaflets narrower than sterile, fringed

with narrow lobes along the edges ; each lobe Y

bearing two rows of sporangia, each covered

with small indusium, dehiscing by a vertical slit ;

spores tetrahedral.

Pantropic in distribution with about 40
species.
species in the area.
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L. flexuosum (L.) Sw. in Schrad, Jour., 18002,
106 (pt.) 1801; Clarke, Trans. Linn. Soc.
Lond., II, Bot., 1, 584, 1880.

Rhizome creeping, long, hairy; hairs uni-
cellular; fronds stipitate-pinnate ; climbing
rachis up to 1 mm thick; secondary pinnae
bearing alternately arranged pinnules, usually
3-5 on each side with a forked terminal pinnule,
the whole being 4-15 cm long ; largest secondary
pinna 6.5 X 3.5 cm ; stalk 1-5 mm long, broadly
rounded to cordate at the base to sub-palmate
or variously lobed, narrowing gradually at the
apex, edges of the sterile segments finely toothed
or serrated, hairy (hair unicellular) ; texture
thin but firm, green ; veins forked 1-3 times,
very oblique at their origin from the midrib ;
fertile segments with lamina a little narrower
than sterile ; fertile lobes 1-4 mm long;
sporangia in two alternate rows covered by a
small indusium, pear shaped with an annular
ring round the narrow end ; spores tetrahedral
non-perisporiate, exine thick and smooth
(Fig. 2).

A rare fern found near Sidhpur at an ele-
vation of 800 m growing along the forest
margin twining around the bushes.

Family MARSILEACEAE

Typically sub-aquatic, heterosporus ferns,
growing on mud ; rhizome creeping, hairy;
fronds simple and linear, circinate when young,
without leaflets or with 2 or 4 opposite leaflets;
veins forked, anastomosing ; sori in hard struc-
tures called sporocarps at the base of stipes,
consisting of mega and microsporangia, mega-~
spores solitary, microspores numerous.

Marsilea Linn.

Fronds cruciform with two contiguous pairs
of opposite leaflets, sori numerous attached
to the inner wall of the sporocarp.

The genus has 70 species distributed all over
the world. Only one species is found in the
area under study.

M. minuta Linn., Mant., 308, 1771 (excluding
£), Mehra & Dhir, Bull. Bot. Surv. India, 10,
303, 1968.

Rhizome slender, submerged, creeping,
hairy ; hairs pleuri-cellular and uniseriate ;
fronds cruciform, erect, well spaced along with
close groups of fronds on short branches of the
rhizome and rooting at the base ; roots often
long and wiry ; petiole glabrous, terete, 4-14 cm
long ; leaflets 4, arranged symmetrically cross-
wise at the apex of the stipe, obovate, 1.5 cm
both sides, with an entire, rounded apex and
cuneate base ; texture thin herbaceous, green ;
veins fine, dichotomously branched, anasto-
mosing to form narrow radiating areoles ;
sporangia borne in a distinctly stalked sporocarp
present at the base of the stipe; sporocarp
ovoid in shape with two spines just close to the
union of the stalk with the sporocarp ; anterior
spine often larger than the posterior one ;
spores of two kinds, mega and microspores ;
microspores globose, non-perisporiate with
smooth exine (Fig. 3).

A common hydrophyte growing in the rice
fields near Dari at an altitude of 850 m.

Family ADIANTACEAE

Terrestrial ; rhizome creeping ; fronds simple
to pinnate, usually firm-herbaceous or coria-
ceous ; veins free usually forked ; sori marginal,
globose to linear, usually numerous and distinct,
sometimes confluent and continuous ; indusium
of the same shape as the sorus, formed of the
reflexed margin of the fronds, bearing the
capsules on its underside ; spores tetrahedral.

Adiantum Linn.

Rhizome creeping or short-erect, scaly;
scales brown to black and narrow ; stipe dark-
polished ; lamina pinnately-decompound with
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Fig. 3.
X ¢17.2; C. A sporocarp, X ¢3.6; D. A leaf-let showing venation, X ¢ 3.6 ; E. Spores,

X 221.2.

dimidiate or flabellate pinnules, sometimes
simply pinnate ; veins free, extending into the
reflexed margin ; sori terminal on the veins,
covered with reflexed margin of the frond ;
spores tetrahedral and smooth.

The genus is represented by more than 200
species in the world. Five species are reported
from the area under investigation.

KEY TO THE SPECIES

A. Fronds pinnate, rooting at the apex ; pinnae entire
or shallowly lobed.

B. Stipe and rachis variously hirsute.
C. Lamina hirsute ; pinnae dimidiate shortly-

stalked, lobed
.......... A. incisum

C. Lamina glabrous; pinnae triangular,
dimidiate, sessile with an almost straight
upper margin

.......... A. edgeworthii

wig

Marsilea minuta ; A. A plant, X ¢ 3.6 (reduced) ; B. Hairs on the rhizome,

B. Stipe and rachis glabrous ; pinnae lunulate to

sub-dimidiate, glabrous
O -0 0 G A. lunulatum

A. Fronds decompound, not rooting at the apex.

B. Ultimate pinnules small, flabellate to obdel-
toid, cuneate, aristately-serrate ; indusia round-

reniform attached to a notch
.......... A. venustum |

B. Ultimate pinnules larger, dimidiate, lobed with
oblique flabellate base ; indusia transversely |

oblong or round-reniform J
.......... A. capillus-veneris |

A. incisum Forssk., Fl. Aeg. Ar. 187, 1775;
Mehra & Bir, Res. Bull. Panjab Univ. (N.S),
15, 105, 1964.

Rhizome short, erect, densely scaly ; scales
brown, linear, hair pointed, 3-6 mm long;
fronds fasciculated together, elongated and
rooting at the apex; stipes terete, pubescent,
5-7 cm long, scaly, scales similar but smaller |
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than those of rhizome scales ; lamina linear-
lanceolate, 20-37 X 1-2.5 cm; pinnae 10-35
jugate, basal ones somewhat smaller, deflexed
and upper ones gradually diminished towards
the apex ; rachis hirsute throughout with long
ferruginous hairs, distinctly scaly, scales linear,
hair pointed ; pinnules hairy, shortly stalked,
anterior inner base truncate, margin deeply
incised into 3-5 lobes, generally 1 X 0.5 ¢m ;
texture herbaceous green; veins fine, flabel-
lately forked ; sori 3-5 on each pinnae, present
at the margin of each lobe ; indusium laterally
oblong or sub-reniform, brown, glabrous ;
sporangia with 15-celled annulus; spores
tetrahedral, trilete, non-perisporiate, exine
smooth (Fig. 4).

A very common low altitude fern found near
. Chari at 850 m, growing on shaded walls along
the road.

! H

A. edgeworthii Hook., Sp. Fil., ii, 14, t. 81B,
1851 ; Bedd., Handb. Ferns Brit. India, Suppl.,
17, 1892.

Rhizome short, erect, wiry, sparsely scaly at
the apex ; scales brown, lanceolate, subulate,
rigid ; fronds fasciculated, several together ;
stipes terete, glossy, castaneous, 4-10 cm long,
wiry but firm, glabrous with a scaly base; scales
linear, hair pointed and uniseriate ; lamina
linear-lanceolate, 8-14 cm long, 1.5-2.3 cm
broad ; pinnae 8-28 jugate, patent, basal ones
somewhat smaller, deflexed, upper ones
gradually diminished towards the apex, sessile,
dimidiate, 1-1.2 X 0.5-0.6 cm, apex rounded,
anterior inner base truncate, margin more orless
lobato-incised, sterile pinnae cut nearly half
way down into 3-5 oblong, roundish or bifid
segments ; primary rachis scaly ; scales linear,
hair pointed and uniseriate ; texture herbaceous ;

G F

Fig. 4 Adiantum incisum ; a. A plant ; A. A pinna showing venation, X ¢ 4 ; B, C. Rhizome scales, X ¢ 11.2;
D. E. Stipe scales, X ¢ 18.6 ; F, G. Hairs on therachis, X ¢85.2; H, I. Hairs on the pinnae, x ¢85.2; J. A

sporangium, X ¢ 85.2; K. Spores, X 248. i
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Fig. 5. Adiantum edgeworthii ; a. A plant ; A. A pinna showing venation, X ¢4 ; B. A rhizome scale, X ¢ 18.6;
C. A stipe scale, X ¢ 18.6 ; D, E. Scales of the rachis, X ¢ 85.2; F. A sporangium, X ¢ 85.2; G. Spores, X 248. |

Fig. 6. Adiantum lunulatum ;a. A plant ; A. A pinna showing venation, x ¢ 4.4 ; B. Rhizome scale, X ¢ 12.4; |
C, D. Stipe scales, X ¢ 21.2; E. A sporangium, X ¢ 96 ; F. Spores, X 277.2.
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veins fine, flabellately forked ; sori 2-7 to
each pinna; indusium laterally oblong or
sub-reniform, brown, glabrous ; sporangia with
13-celled annulus ; spores with characteristic
tri-radiate markings, tetrahedral, non-peris-
poriate, exine smooth (Fig. 5).

A rare fern of the area found along the road
side in moist and shady places near Dari at 850m.

A. lunulatum Burm. Fl. Ind. 235, 1768 ; Clarke,
Trans. Linn. Soc. Lond., II, Bot., 1, 452, 1880.

Rhizome short, erect, wiry, densely scaly at
the apex ; scales dark-brown, ovate-lanceolate,
subulate, hair-pointed, 1-3 mm long ; fronds
caespitose, elongated and rooting at the apex ;
stipes dark chestnut brown, terete, glossy or
castaneous, scaly below, glabrous above,
2-21 cm long; lamina linear-lanceolate,
9-33 cm X 2-8 cm, unipinnate ; pinnae 2-15
jugate, sub-dimidiate, the basal ones larger and
uppermost ones gradually diminished in size
towards the apex, provided with long, shining
0.2-2.5 cm long stalk, nearly in line or oblique
to the rachis, alternate, half-moonshaped, inner
basal part truncate, margin more or less lobato-
incised or entire ; veins fine, flabellately forked ;
indusium laterally-oblong, glabrous, curved ;
sporangia with 14-16 celled annulus; spores
tetrahedral, tri-radiate, non-perisporiate with
thick smooth exine (Fig. 6).

A common low altitude species growing
luxuriously on humus rich shaded walls along
the roads. Seen near Dharamsala and Chetru
between 800-1350 m.

A. venustum D. Don, Prod. Fl. Nepal, 17, 1825 ;
Clarke, Trans. Linn. Soc. Lond., II, Bot., 1,
453, 1880.

Rhizome wiry, widely-creeping, growing point
densely clothed with scales ; scales nitide, light-
brown, ovate-lanceolate, hair pointed, entire ;
fronds caespitose ; stipe castaneous slender,
firm, terete, glossy, 11-25 cm long, glabrous
above the scaly base; lamina deltoid-ovate,

shorter than stipe, tripinnate ; pinnae 2-5 jugate
under elongate pinnatified apex, petiolate,
basal ones the largest, deltoid-lanceolate,
4-13 cm long, 3.5-6 cm broad ; pinnae of second
order oblong, petiolulate, obtuse, with 1-4 pairs
of ultimate close pinnules which are of flabellate
shape with rounded, dentate aristately serrate
outer margin, distinctly petiolulate, 2-6 mm
each way ; rachis, rachilets, costa and petiolules
shining or castaneous; texture herbaceous,
glabrous above, glaucous beneath, fertile lobes
with 1-3 notches, each with a sorus at the
bottom ; indusium light brown, thick rotundo-
reniform, 1-1.5 mm long with sterile margin
on both sides, aristately-serrate ; sporangia
with 14-16 celled annulus, spores trilete,
non-perisporiate, smooth (Fig. 7).

This is a fern of shaded and humus rich
habitats. Frequently observed near Mcleod-
ganj and Khanjjar Mahadev Temple at 1300 m.

A. capillus-veneris Linn., Sp. Pl. 2, 1096, 1753 ;
Clarke, Trans. Linn. Soc. Lond., II, Bot., 1,
453, 1880.

Rhizome short, creeping, densely clothed at
apex with dark-brown, linear, entire, scales ;
fronds caespitose ; stipes 3-18 cm long, glossy,
ebeneous, naked ; lamina deltoid-ovate, 8-18 cm
long, 3-6 cm broad, usually bipinnate ; pinnae
1-5 jugate, alternate, with zigzag rachis,
petiolate, basal ones much the largest, oblong-
ovate, 1-5 cm long, 1-2.5 cm broad ; pinnules
5-7 jugate, petiolate, alternate, the lower ones
pinnate, upper ones 2-3 foliolulate, the upper-
most ones simple, rachilets also strongly
flexuose ; penultimate pinnules 1-1.5 ¢cm each
way, flabellate with sinuate outer margin, petio-
lulate ; lobes entire with deeply incurvate outer
edge ; texture membranaceous, green; veins
fine, flabellately forked ; sori one to each lobe,
2 mm each way; indusium more or less curved,
brown, persistent ; sporangia with usually 15-
celled annulus ; spores trilete, non-perisporiate
with smooth exine (Fig. 8).
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Fig. 7. Adiantum venustum ; a. A piant; A. A pinnule showing vein pattern, X ¢5; B. A rhizome scale,
X ¢5; C. Scale at base of stipe, X ¢ 24.2; D. A sporangium, X ¢ 109 ; E. Spores, 315.

Fig. 8. Adiantum capillus-veneris ; a. A plant; A. A pinnule showing venation, X ¢ 4.4; B, C. Rhizome
scales, X ¢ 12.4 ; D. A sporangium, X ¢ 96 ; E. Spores, X 277.2. ]
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