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Abstract

Porella  campylophylla Lehm. Lindenb.) Trev. forms a complex and is \_Vldely
distributed in Hima{)l);ya gnd h(illsh:} sgflth I}nd.ia..) Besides the phex}omenal fplasticity the
taxon shows certain stable variants in Indian population. In the Himalaya the specx‘esxs
represented by two distinct varieties: P, campylophylla var. ligulifera (Tayl.) Hatt., and T,
compPylophylla var. Ptycrantta var., nov. P. campylophylla subsp. lancistipula (St.) Hatt. is

endemic to South 1ndia.

Introduction

Stephani (1910) and Kashyap (1932)
described only P. campylophylla from India
but later on Hattori (1978) described P.
campylophylla with a variety, P. campylophylla
var. ligulifera and  a subspecies P. campylo-
phylla subsp. lancistipula.

uring a comprehensive monographic
study of the genus Porella some fertile plants
were collected from Himalayas which arc
referable to P.campylophylla but show certain
characteristic variations which on critical
evaluation deserve the status of a new
variety, P. campylophylla var. ptychantha.
This is based on the plants earlier described
as P. ptychantha (Mitt.) Hatt. by Hattori
(1971) and which was turned out to be a
synonym of P. campylophylla (Hattori, 1975,
1978). .

The present study 1S based on several
collections made from different localities of
eastern, and western Himalaya ar}d south
India along with the type specimens of
these taxa located in Conservatoire et jar-
din Botaniques, Geneva (G).

Detailed and illus‘rared account of all
Indian taxa of P. campylop{z)vrl.la—‘com-
plex is given here. The asexuzl reproduc-
tion usually not common 1n the g]exlmlus
Porella 1s demonstrated in P. campylophylla.

In P. campylophylla the cells of outer-
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most layer of capsule wall and in P. campylo-

phylla var. ligulifera cells of inner layer of

capsule wall show a peculiar pattern of
thickening, not known so far in any other
species of Porella.

Taxonomic description

| Porella campylophylla (Lchm. & Lin-
denb.) Trev., Mem. Real. Istit, Lambardo
Ser. 3, 4:408 (1877).

Syn.: Jungermannia campylophylla T.ehm.
& Lindenb. in Lehm., Pugillus 6:40 (1884);
Madotheca campylophylla (Lehm. & Lindenb.)
Gott. et al., Synop. Hep.: 265 (1845);
Madotheca  gollanii St., Sp. Hepat. 4:303
(1910); Madotheca indica St | Sp. Hepat. 6:524
(1924); Madotheca maduraensis St., Sp. Hepat.
6:525 (1924) ; Madotheca denticulala Kashyap,

Liverw. W. Himalayas & Punjab Pl. Part.
IT: 31-32 (1932).

Pl 1, figs 1-4; Text-fig. 1—1-17; Text-
fig. 2—1-5; Text-fig.3—1-11

Plants medium sized to large, pinnately
branched,  branching Frullania-Ptychanthus
type, ravely Frullania-Jubula type; cortical
cells in 2-4 rows, 7-20.x 8-29 pm, thick-walled,
medullary cells 8-40 % | 1-35um, thin-walled
trigonous. Leaves densely imbricate, incubous:
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jeaf-lobes usually ovate to oblong-ovate, 1.5-
2.5 % 0.9-1.6 mm, apex sub-truncate, rounded,
Obtuse or acute, usually with 3-10 sharp
lecth. Leaf-cells trigonous, apical cells
15-28 X 15-20 wm, marginal cells 20-30 x 18-
25 pwm, median cells 20-45% 18-35 pm, basal
cells 35-56%20-35 pm. Some branches with
oval, small and entire leaves. Leaf-lobule
lanceolate or ligulate, 0.8-1.4€><0.3-0.4- mim,
apex obtuse, acute to acuminate or some-
times slightly notched, often with 1-4 small
tecth; base longly decurrent, narrowly incur-
ved, usually entire or sometimes more or
less crispate, few branches with very small
leaf-lobules. Underleaves oblong-ovate, 0.8-
1.3x0.3-0.5 mm, apex obtuse, truncate€ or
sometimes acute, with 1-4 small teeth, base
longly decurrent,narrowly incurved, entire or
sometimes crispate or irregularly laciniate.
Regenerants often copious on both surfaces
of leaf-lobes attached to axis, 2-celled to
multicellular, globose, germinating into
juvenile plants, juvenile leaves small, oval
and usually entire. Androecium terminal
on very short lateral branches or intercalary,
oblong, bracts densely crowded, entire,
antheridia not seen. Female plants with
female inflorescences on short lateral bran-
ches, bracts wusually in 1-2 pairs, with
dentate margin, sometimes small and defor-
med, bracteole 1-2, margin usually dentate.
Perianth companulate, pluriplicate, plicae
smooth at margin, usually with a slightly
narrow mouth. Sporophyte with distinct foot,
seta and capsule. Foot anchor-shaped. Seta
massive, cells thin walled. Capsule ovoid,
capsule wall 3-4layers of cells thick, epi-
dermal cell of the upper half of the capsule
wall with trigonous thickenings at the
angles and of lower half of the capsule wall
with sheet-like thickenings on radial walls;
the cells of innermost layer of capsule wall
with irregular thickenings on radial walls
often extending on tangential walls. Spores
38-70 pm in diameter, yellow, finely papil-
lose. Elaters free, elongated, rarely bran-
ched, with blunt ends, spirals usually 2 or
3, sometimes becoming unispirate at the
ends.

Habital—-Grows on bark or rock swlace,
either in pure patch or in association of P.
campylophylla var. ligulifera, P, densifolia subsp.
~appendiculata, P. hatlorie, Plagiochila sp. and
mosses. o

Distribution  range—India (Kurscong,
Pynursala, U. Chera, Jorpokhari, Mungpoo,
Darjeeling, Sikkim, Cherrapunji, Mawphlang,

Manebhanjang, Shillong, Gangtok, Tiger
hill, Tanglu, Kameng, W. Siang: eastern
Himalaya; Mussoorie, Ranikhet, Nainital,
Pindari: western Himalaya; Avalanche,
Shembaganur: Tamil Nadu); Nepal, Bhutan,
Burma, Indo-China.

Specimens  examined—G. 21507 (Type),
Madotheca campylophylla Lehm. & Lindenb.,
(Ex herb. Rome), Loc.: Nepal; G. 21506,
M. campylophylla Lehm. & Lindenb. Loc.:
Kurseong (alt. ca 1000 m), Parcissime
inter muscos, Leg.: Bretandeau (269 Herb.
Levier), 1895; G. 21508 (No. 208), M. cam-
pylophylla Lehm. & Lindenb., Loc.: Mus-
soorie, western Himalaya, Leg.: F. Duthie,
Oct., 1895; G. 21513 (No. 328), M. campy-
lophylla Lehm. & Lindenb., Loc: Mussoorie
(alt. ca 2000 m), Leg.: R. S. Chopra, Oct.,
1930 (Hep. Selec. et Criticae); M. campylo-
phylla Lehm. & Lindenb. (No. 328), Loc.:
Mussoorie (alt. ca 2000 m), Leg.: R. S.
Chopra, Oct., 1930, in Herb. G; G 21519
(Type), M. gollanii St., Herb. Levier No.
3196, Loc.: Mussoorie, Respana Valley, on
tree above Mossey falls (alt. ca 1700 m)
Leg.: W, Gollan, Sept. 14, 1900; G. 12608
(Syntype), M. gollanii St., Herb., Levier No.
3197, Loc.: Mussoorie, Respana valley, on
trees below Mossey falls (alt. ca 1600 m)
Leg.: W. Gollan, Sept. 25, 1900; G. 21527
(_Type), M. indica St., Loc.: India Orienta-
lis, Leg.: Pfleiderer No. (37) 31; G. 16790
(Type), M. madurensis St., Fondation Ste-
phani No. 20H, Loc.: Shembaganur
Madura, Leg.: R. P. G. Foreau 19b11‘ G.
21510, M. campylophylla Lehm. &’ Lindel’lb .
Loc.: India Orientalis, Leg.: Khairuddin,
1901; G. 21511, M. campylophylia Lehm. &
Lmdenb.z Loc.: India orientalis Calciltta
Leg.: Griffith, 1815; G. 21512. M. cambolo.
phylla Lehr_n. & Lindenb., Loc.? Ne. al {'ch-
Lehm. dulit, 19005 G. 21314, Porells campolo.
phylla (Lehm. & Lindenb’.) Trev ”]ZfJJ ’
lcaefl 52t7§06 Pa)L Eetween Dor and Chauke (Oacit

m), Leg.: Z. Iwas 1 422 )
Tune 7, 1972; BML 50350, B, cxmmitan
(Lehm. & Lindenb.) Trc\’r. i.oé lfzp_ysop gllfl_
Danda, By path to Dhankuta N el mlloml
1200 m), Leg.:?, Sept 17 ) ’lglegaD(q B G
}Jcllm', S. C. Srivastava & 1. Shahee 6[31&
;_)132, P. campylophylla (I e i ( I_;?ll’ '
I'rev., Loc.: Mahe. Neoal (o1r aa.)
. s 140G, l\[dll(., NCPLI[ (111[ ca 2000
Leg :? Sept. 20, 1961, Det.; ST
orivastava and 1. Shaheen: 5393, P.
conpyloplylls. (Lehim. & Lindenly) . pew,
Loc.: Kham La Lune (alt ¢-1")00016V"
Nepal, - Leg.:? Sept "o, Vlé)61‘ D =
’ A ) et.: R.
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y . Srivastava & I'. Shaheen; BM.
15«74(‘15?%1,;.- c((?mpy!op’g;lla (Lehm. & Lindenb.)
Tre;r,. Loc.: Kham La Lung (alt. ca 2100
m) L\fcpa], Le=g.:?, Sept. 25, 19ﬂ6|~ Det.: R.
Ud’ar. S. G Srivastava & I _Shahe‘en;
LWU. 1355B/41, Loc.: Jorpokhari, Darjee-
ling (alt. ca 1200 m), Leg.: S. K. Pande,
1941, Det.:R. Udar, S. G. S‘.‘lvastava_&
F. Shaheen; LWU. Nos. 6851/64, 6852/64,

Loc.: Pynursala, Meghalaya, Leg. V. B.
Singh, Sept., 1964, Dszt.: R. Udar, S. C.
Srivastava and F. Shaheen; LWU No.

6850/64, Loc.: U. Gherra, Meghalaya, Leg.:
V. B. Singh, Det.: R. Udar, S. C. Srivas-
tava & F. Shaheen; LWU 10F/65, Loc.:
Tanglu (alt. ca 3500 m), Leg.: S. Chandra
& V. Nath, April 24, 1965, Det.: R. Udar,
S. C. Srivastava & F. Shaheen, LWU Nos.
71/72, 6824/72, Loc.: H. M. I. Road, Dar-
jeeling (alt. ca 1200 m), Leg.: R. Udar &
party, May 8, 1972, Det.: R. Udar, S. C.
Srivastava & F. Shaheen; LWU 50¢/72,
Loc.: Tigec Hill, Darjeeling (alt. ca 2500 m)
Leg.: R.Udar & party, Oct. 13, 1972, Det.:
R. Udar, S.C. Srivastava & F. Shaheen;
LWU. 308/77, Loc.: Nathula Road, Gang-
tok, Sikkim (alt. ca 2000 m), Leg. U.S.
Awasthi & A. Kumar, Dec. 28, 1977, Det.:
R. Udar, S.C. Srivastava & F. Shaheen;
LWU 3344/78, Loc.: Mungpoo, Darjeeling
(alt. ca 2000 m), Leg.: A.Kumar & U. S.
Awasthi, Det.: R. Udar, S. C. Srivastava &
& F. Shaheen; LWU. Nos. 5375/81, 5376/81,
Loc.: Cherrapunji, Meghalaya (alt. ca 1358
m), Leg.: D. K. Singh, April, 1981, Det.: R.
Udar, S.C. Srivastava & F. Shaheen; LWU.
Nos. 6827/82, 6828/82, 6829/82, Loc.: On
way to Thungreifrom Rupa (alt. ca 1600 m),
Kameng, Arunachal Pradesh, Leg.: D. K.
Singh, Det.: R.Udar, S.C. Srivastava &
F. Shaheen; LWU 6835/82, Loc.: Nechiphu,
Kameng, (alt. ca 1750 m), Arunancal Pra-
desh, April 20, 1982, Det.: R. Udar, S. C.
Srivastava & F. Shaheen; BSI 832, Loc.:
On way to Mechuka from Rego, W. Siang,
Arunachal Pradesh, Leg.: D.K. Singh,
Dec. 21, 1984, Det.: S. C. Srivastava & T
Shaheen; LWU 1020B/36, Loc. Pindari,
Almora (alt. ca 3658 m), Leg.: S. K. Pande,
Szpt.-Oct., 1936, Dect. R, Udar, S. C. Sri-
vastava & I'. Shaheen; ILWU 5366/81, Loc.:
Nainital (alt. ca 2000 m), Leg.: S. D. Tewari
March 30, 1981, Det.: R. Udar, S. C. Sri-
vastava & I'. Shaheen. LWU Nos. 6550/82,
Loc.: Mallital, Nainjtal (alt ca 2000 m),
Leg.: U. S. Awasthi, Nov. 7, 1982, Det.: R.
Udar, S. G. Srivastava & ¥, Shahcen;

LWU Nos. 6687/82, 6688/82,
6690/82, 6703/82, 6715/82, Loc.: Kalika,
Ranikhet, Leg.: U. S. Awasthi, Nov 9,
1982, Det.: R. Udar; S. C. Srivastava & F.
Shaheen; LWU 66SE/72, Loc.: On way to
Avalanche (alt. ca 2400 m), Leg.: R. Udar
& party, Jan., 2, 1972, Det.: R. Udar,
S. C. Srivastava & F. Shaheen.

2. Porella  campylophylla var. ligulifera
(Tayl.) Hatt., J. Hattori Bot. Lab. 32:333
(1969).

Syn: Madotheca ligulifera Tayl., in Lehm.
Pugill. P1. 8; 10 (1844).

6589/82,

Text-fig. 4—-1-15, Text-fig. 5—1-20.

Plants large, reddish brown in herbaria,
bipinnately branched, branching Frullania-
Plychanthus type, rarely Frullania-Jubula type:;
Cortical cells in 2-4 rows; 11-25x 8-28 um,
thick-walled, medullary cells 11-36 x 17-34
pm, thin-walled, trigonous. Leaves densely
imbricate, incubous, leaf-lobes triangular-
ovate, margin with 3-8 sharp teeth, 1.2-1.8
X 0.8-1.2 mm, apex usually acute to acumi-
nate, ventral margin strongly recurved and
prominently arched at the base near keel.
Microphyllous branches with small, triangu-
lar or ovate entire leaves with apices acute
or obtuse. Leaf-cells trigonous, apical cells
8-14X8-14 pm, marginal cells 11-22x8-14
pm, median cells 17-42x8-17 pm, basal
cells 28-56 x 14-22 um. Leaf-lobules lanceo-
late, canaliculate, . 0.5-1 % 0.2-0.3 mm,
apex obtuse or rounded, often with 1-5 small
teeth, lateral margin recurved, base long
decurrent and  ampliate, microphyllous
branches ofien with saccate leaf-lobules.
Underleaves oblong, ovate, sometimes tri-
angular, 0.8-1.1x 0.3-0.7 mm, apex obtuse
to truncate with 2-6 or more strong teeth,
lateral margins recurved, often repand, longly
decurrent, microphyllous branches with
small, entire, sometimes semicircular under-
leaves. Androecium terminal on short late-
ral branches, oval, spikate, bracts delicate,
densely crowded, antheridia produced singly
in the axil of bracts. Female plants with
numerous female inflovescences on  short
lateral branches. Bracts in 1-2 pairs with
dentate margin, bracteole large, dentate at
margin.  Perianth  clongated pluriplicate,
plicac crenulate at margin, usually with
a  narrow and dentate mouth, sometimes
wide mouth.  Sporophyte with distinct foot,
seta and capsule. oot anchor-shaped.
Seta massive, cells thin walled. Capsule
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ovoid, capsule wall 3-4 lavers of cells thick,
epidermal layer of capsule wall with trigo-
nous thickenings at the angles, cells of inner
layer of capsule wall with semi-annular
thickenings. Spores 30-35 pm in diameter,
yellow and finely papillose. Elaters free,
elongated or short and stumpy, sometimes
branched, with blunt ends, spirals usually
2-3, sometimes partially single at the ends.

Hubitot—Grows on soil over rock or epi-
phytic on angiospermic tree, either in pure
patch or in association of P. campylophylla,
Lejeunea sp., Plagiochila sp., Plychanthus siri-
atus, Cheilolejeunea sp., Frullania wallichiana.
F. ericoides, F. physantha, Lophol¢jeunca and
MOs<es.

Dustribution range—India (Sikkim, Gang-
tok, Shillong, Jowai, Jarain, Cherrapunji.
Mawphlang, Mancbhanjang, Tindharia.
Thungeri, Sessa: eastern Himalaya. Musso-
ori¢, western Himalaya), Nepal, Thailand.

Specimens  examined—BM. 5114, Porella
campylophylla var. ligulifera (Tayl.) Hatt.,
Loc.: Trom Mahe to Chipne (alt. ca 1800
m), Nepal, Leg.:? Sept. 20, 1961, Det.: R.
Udar, S. Ci. Srivastava & F. Shahcen: LWU.
6825, Loc.: Sikkim (alt. ca 2100 m), L: - 4
S. K. Pande, Det.: R. Udar. S. C. Srivis-
tava & I'. Shaheen (preserved in alc.);
LWU 3149/77, Loc.: Nathula Road, Gang-
tok (alt. ca 1900 m), Leg.: A. Kumar &
U.S. Awasthi, Dec. 28, 1977, Det.: R.
Udar, S. C. Srivastava & F. Shaheen; LWU.
Nos. 8835/85, 8836/85, 8837/85, 884(/85,
8852/85, 8855/85, 8857/85, 8859/85, Loc.:
Gangtok (alt. ca 1900 m), Leg.: U.S.
Awasthi, Nov. 26, 1986, Det.: 5. C. Srivas-
tava & F. Shaheen; LWU Nos. 8869/85,
8870/85, 8877/85, Loc.: Gangtok (alt. ca
1900 m), Leg. U. S. Awasthi, Nov. 27,
1985, Det.: S. C. Srivastava & F. Shaheen;
LWU 8946/85, Loc.: Singhik, Sikkim, Leg.:
U. S. Awasthi, Nov. 29, 1985, Det.: S. C.
Srivastava & F. Shaheen; LWU 4015/79,
Loc.: Jowai (alt. ca 1600 m), Leg.: A.
Kumar & U. S. Awasthi, Nov. 11, 1979,
Det.: R. Udar, S. C. Srivastava & F. Sha-
heen; LWU 5373/81 Loc.: Cherrapunji (alt.
ca 1358), Leg.: D. K. Singh, April, 1981,
Det.: R. Udar, S. C. Srivastava & F. Sha-
heen; LWU 6830/82, Loc.: Bundrima forest
(Thungeri), Kameng (alt. ca 1300 m), Aru-
nachal Pradesh, Leg.: D. K. Singh, April
26, 1982, Det.: R. Udar, S. C. Srivastava &
F. Shaheen.

3. Porella campylophylla var. ptychantha
var, nov.

Srivastava—Porella campylophylla (Lehm. & Lindenb.) Tre.
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Syn: Madotheca Dlychantha Mitt.: J. Proc

Linn. Soc. London 5: 108 (1861); " Porellq

bivchentha (Mitt.) Hatt., J. Hattor] Bot. Lab
34: 426-428 (1970). J 1'

Text-fig. 6—1-26.

Varietas diversus e P. campylophylla in folia
densa imbricata cum apice  2-6(-9) demi-
nutus dentibus et folia inferiora late-ovatus
cum 1-3 vel plus deminutus dentibus.

Plants medium-sized, bipinnately bran-
ched. branching Frullania-Ptychanthus type;
cortical cells in 2-3 or more rows, 11-20 x
7-21 pm, thick-walled. medullary cells 14-22
X 11-28 um. thin-walled, trigonous. Leaves
very densely imbricate, incubous, leaf-lobes
usually ovate-oblong, 1.6-2.6x1.2-1.8 mm,
apex obtuse or rarcly sub-truncate, with
2-6(-9) very reduced, blunt teeth, rarely
almost  entire. Microphyllous  branches
usually with small, oval, entire or sometimes
dentate leaves.  Leaf-cells trigonous, apical
cells T1-22 % 11-22 pm, marginal cells 11-28
< 11-22 pm, median cells 21-40% 15-25 pm,
basal cells 30-60 % 25-35 pm. Leaf-lobules
ligulate, 1-1.60.4-0.7 mm, apex obtuse,
rarcly with 1-2 small teeth or sub-acute to
apiculate, base shortly decurrent and strong-
ly recurved, few branches with small, broad
and saccate leaf-lobules. Underleaves widely
oblong 1-1.8x0.8-1.2 mm, apex obtuse or
ligulate, weakly 1-3 or more toothed, base
longly decurrent with strongly recurved late-
ral margins. Microphyllous branches with
small, entire and triangular ynderleaves.
Female plants with numerous female inflore-
scences on short lateral branches. Bracts
and bracteoles in a single pair and usually
with dentafte margins. Perianth obpyriform,
pluriplicate, Plicae crenulate at margin,
mouth narrowed with small teeth.

Habitat—Grows on bark in  association
with mosses.

Drstribution range—Endemic to Himalaya
(Loharkhet: western Himalaya; Kurseong,
Pynursala: eastern Himalaya).

Specimens examined—LWU 20/72, Loc.:
Loharkhet, Leg. R. Udar & party, May 8,
1972, Det.: R. Udar, S. C. Srivastava & F.
Shaheen; LWU. 6853/64, Loc.: Pynursala,
Leg.: V. B. Singh, Sept. 21, 1964, Det.: R.
Udar, S. C. Srivastava & F. Shaheen.

4. Porella campylophylla subsp. lancis-
tipula (St.) Hatt., J.' Hattori Bot. Lab. 44:
102 (1978).

Syn: Madotheca lancistipula  St., Sp.
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Hepat. 5: 525 (1924); Porella l(moi.\‘liplt/la (St.)
Halt)t., J. Hattori Bot. Lab. 30: 138-140
(1967).

Text-fig. 7—1-10, Text-fig. 8—-1-16

Plants medium sized, pinnately bran-
ched, Dbranching Frullania-Ptychanthus type;
cortical cells in 2-4 rows, 11-17 X 8-22 pm,
thick-walled, medullary cells 14-28x14-28
um, thin-walled, trigonous. Leaves densely
imbricate, incubous, leaf-lobes  usually
oblong-ovate or sometimes oval, 0.7-2.6 X
0.8-1.7 mm, apex usually obtuse, occasion-
ally acute, with 2-6 or more dentitions, when
oval, apex usually eatire. Microphyllous
branches usually with oval, small and entire
leaves. Leaf-cells trigonous, apical cells
11-22%11-28 wm, thick-walled, marginal
cells 11-28 x 14-22 um, walls thick, median
cells 22-42 x17-28 um, basal cells 28-56 x
22-3¢ pm. Oil-bodies numerous per cell,
spherical, 3-6 um in diameter, elongated or
spindle shaped, 4-6x2-4 um, with faint
granules. Leaf-lobules densely oriented,
lanceolate, usually entire, 0.7-2.6 x0.8-1.7
mm, apex acuminate or acute, rarely shortly
apiculate, sub-acute or obtuse, sometimes
with 2 or more small subapical teeth, base
strongly recurved and shortly decurrent, few
branches with very large and wide or sac-
cate leaf-lobules. Underleaves densely
oriented, ovate-triangular or oblong, usually
entire, 1-1.6 x0.4-0.9 mm, apex acuminate,
acute, rarely obtuse or narrowly truncate,
sometimes with 2-more small subapical teeth
or entire, lateral margins recurved with short
decurrent base. Branch-underleaves usually
with acuminate apex. Microphyllous bran-
ches with small, entire, triangular or oblong
underleaves usually with obtuse apices.
Androecium terminal on very short lateral
branches, oblong o: oval, densely crowded,
entire, antheridia not seen. Female plants
with numerous female inflorescences on short
lateral branches. Bracts in 1-2 pairs, usu-
ally with d-=ntate margin, bracteole 1 or 2
with dentate margin. Perianth obpyriform,
pluriplicate, plicae crenulate at margin,
mouth riarrow, deatate.  Capsule oval, epi-
dermal layer of capsule wall with trigonous

thickenings at the angles of cells, cells of

inner layer of capsule wall with irrcgular
thickenings on radial walls often extending
on tangential walls. Sporcs 34-56 pm in
diamzter, yellow, fincly papillosc. lLilaters
free, elongated, rarcly hraunched, with blunt

ends, spirals usually 2, rarely stumpy with
irregularly oriented spiral bands.

Habitat—Grows on bark cither in pure
patch or in association with P. hattori, P.
perrotletiana, P. caespitans var. seligera, Frulla-
nia sp., Plagiochila sp., Lejeunea sp., Dicrono-
lejeunca sp. and mosses.

Distribution range—FEndemic to India
(Nyamakad, Vagavurrai, Devicolam:
Kerala; Mercara, Abbi falls, Kudremukh:
Karnataka; Avalanche, Naduvattam: Tamil
Nadu,.

Specimens examined—G. Madotheca indica
St., Loc.: Kudremukh (alt. c2 1800 m),
Madura, Leg.: I. Pfleiderer, April 1913,
Det.: Stephani, LWU. Nos. 57 S/72, 835/72,
Loc.: Avalanche (alt. ca 2400 m), Leg.: R.
Udar & party, Jan. 2, 1972, Det.: R. Udar,
S. C. Scivastava & F. Shaheen; LWU. Nos.
124 S/72, 125 S/72, Loc.: Naduvattam (alt.
ca 1982 m), Leg.: R. Udar & party, Det.:
R. Udar, S. C. S:ivastava & F. Shaheen;
LWU 4574/81, Loc.: Abbi falls (alt. ca 700
m), Karnataka, Leg.: A. Kumar, Dhirendra
Kumar & U. S. Awasthi, April 30, 1981,
Det.: R. Udar, S. C. Srivastava & F. Sha-
heen; LWU Nos. 4620/81, 4638/81, Loc.:
Mercara (alt.ca 700 m), Kainataka, Leg.:
A. Kumar, Dhirendra Kumar & U. S.
Awasthi, May 1, 1981, Det.: R. Udar, S. C.
Srivastava & F. Shaheen; LWU. 5920/82,
Loc.: Devicolam (alt. ca 1907 m), Kerala,
Leg.: R. Udar & party, Sept. 24, 1982,
Det.: R. Udar, S. C. Srivastava. & F. Sha-
heen; LWU. Nos. 6056/82, 6069/82, 6096/82
Loc.: Vagavurrai (alt. ca 1524 m), Kerala,
Leg.: R. Udar & party, Sept. 25, 1982, Det.:
R. Udar, S. C. Srivastava & F. Shaheen.

Discussion

Porella campylophylla shows phenomenal
plasticity because of which the plants have
elicited creation of several species which are
all synonymous with it. Apart from the
phenomenal plasticity, the taxon shows cer-
tain stable variants localized in the Hima-
laya and south India. These on critical
evalution have revealed a distinct subspecies,
P. campylophylla subsp. lancistipula and two
distinet varicties, P. campylophylla  vav. ligu-
lifera and P. campylophylla vav. ptychantha.

P. campylophylla 1s closely rvelated to P.
aculifolia and P. caeespitans but differs from
these in o lew chavacters, In P. campylophylla
the leal-lobes are comparatively wider than
long (ovatc to oblong-ovate) and the apices
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Text-figure 4
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Text-figure 1—1-17. Porella campylophyiia (Lekm. & Lincerb.) Trev. 1-3. Portions of
‘ltoss-section of stem (a pertion): 5,6. Teeth of leaf-lobe;

9. Basal cellsofleaf: 10-16.
minating plant-lets,

Text-figure 2—1-5. Porella  campylophylia
view). 4. A portion of plant with male inflore

Text-figure 3—1-11 Porella cam
scence, 2. Female bractand bracteole; 3.
section of seta; 6. Cells of outer laver of c
capsule wall (at the lower half);
wall; 10, Spore and elater; 11." Elater.

Text-figure 4--1-15.
Aportion ofplant showing
developed entire leaf-lobes and saccate leaf-lobules;
tion of stem (a portion); 6-9. Leaves; 10-12.
cells of leaf. 15. Basal cells of leal.

Text-figwe 5—1-20.  Porella campy
plant with male inflorescences (ventral view): 7.
8. Female inflorescence; 9. Female bract:
tical longitudinal section of
capsule wall; 15.
Spores; 19, 20. Elaters,

Text-figure 6—1-26. Porella camfppylophylla  var.
inflorescence (ventral view); 2. A portion of
abnormally developed leaf-lobes, saccate Icaf
attachment of leal-lchule and underlcaf, 5.
ves; 6. (Cross-secticn of  stem (a
cells cf leaf; 15, Median cells of leaf; 16.
21-22. Female bracteoles. 23. Perianth cells at
«6. Cross-section of perianth (at basc).

Text-figure 7—1-10. Porella can
cences (

Aportion of plnt showing abnormally

leaves; 5. Cross-section of stem (a portion); 6, 7.
cells; 10. Basal leaf-cells.

Text-figure 8—1-16. Porella campylophylla subsp. lanist

Female bract;
9. Cells cf outer layer

female inflorescence (ventralview);2, 3.
6-8. Cross-sections of perianth; '
wall; 11, Groess-section of capsule wall (a portion);

7. Marginzl cells of leaf ; 8.
Stagesin the development of regenerants:

(Lebm. & Lindenb.)
scence: 5

pylophylla (Lekm. & Lindenb.) Trev.

Cross-section of perianth;
apsule wall (at the upper half): 7.
8. Cells of inner most laver of capsule wall;

Porella campylophylla var. ligulifera (Tavl.) Hatt. 1.
attachmert cf leaf-lobule and underleaf ; 3.

Teeth of leaf-lobe; 13. Marginal cells of leaf. .

lophylla  var. ligulifera (Tayl.) Hatt.

A portion of plant with female infle
10.  Female bracteole; 11.
perianth throughsporc phvte: 13.

Cells of inner layer of capsule wall; 16.

Ptychantha var. nov. ).
plant with wicrophyllous branch; 3. A pertion of plant shcwing
-lobules and small underleaves: 4

A ])Ul‘liun of

plant showing ebrcrmally
portion); 7-10.

Leates; 11-13. Teeth
lasal cells of leaf;
mouth;

ylophylla subsp. lancistipula (
ventral view); 2. A portion of plant showing zttach
tion of plant showing abnormally developed leaf-lobes

, saccate leaf lobyles
developed leaf-lo

bes, large and very broad leaf-lobule
Teeth of leaf-lobe;

12,13. Spores; 14-16.

plants (ventral view); 4,
Mcdian cells cf leaf;
17. A leaf with regenerants and ger-

Trev. 1-3. Portion of plants

(ventral
A portion of microphyllous branch.

1. A portion of plant with female inflore-

: 4. Perianth cellsatmouth; 5. Qross-

Cells of the outer layer of
9. Cross-section of capsule

A portion of plant (ventralview); 2.

A portion of plant showing abnormally
A porticn of microphyllous branch; 5. Qross sec-

14. Median

1-5. Underleaves. 6. A portion of

rescerces (a portion);
Cross-section of perianth; 12. Ver-
Cross-section o1 seta; 14, Cells of outer layer of
Cross-section of capsule wall (a pertion). 17, 18,

A portion of plant with female

A porticn of plant showing
developed  entire underlea.
ot leaf-lohe; 14, Marginal
17-19. Under'eaves; 20. Female bract,
24, 25. Qross-sections of perianth (at middle,;

St.) Hatt. 1. A rortio

n cfplant with male infl .
ment of leaf-lobulc p ¢intlores

s and undrleaves; 3. A por-
and spherical underleaves; 4.

s and broad under-

8. Marginal leaf-cells; 9. Median leaf-

tpula  (St.) Hatt. 1. A Bcrtion of plant with
4. Female bracteole; 5. Peri th cell D h s
cf carsule wall; 10, Cell et

s of inner layer of 1
Elaters. e G Calinle

are truncate, obtuse, rounded or rarely sub-
acute, with many teeth. In P. acutifolia
the leaf-lobes are longer than broad,‘oblong
or, narrowly oblong-ova’ge and the apices are
acute with few sub-apical teeth restricted
to 1/4 distal portion and in P. caespitans the
leaf lobes are shorter, triangular to trlangﬁl_
lar-ovate, with pilose apical too:c?, usua Z
without sub-apical teeth, and, if present,
restricted to apical portion.

In a recent collection of ferti
phylla from west Sjan

the capsule wal

le P. campy-
g, Arunachal Pradesh,
: sule. wall shows a peculiar pattern of
thickening I 1ts epidermal cells which is
uncommon in other taxa of the genus. The
cells of the upper half capsule wall have
trigonous thickenings at its angles but the
cells of lower half portion have sheet-like

thickenings only on radial walls, but the end
walls usually remain thin.
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A population of P. campylophylla collec-
ted from Nainital showed copious develop-
ment of regenerants on both surfaces of
leaves which lead to the development of
plantlets (PL 1, figs. 3, 4). P. campylophylla
var. ligulifera has been reported from easiern
and western Himalaya by Hattori (1969)
but we could collect this plant only from
eastern Himnlaya. Itappears that eastern
Himalaya p.ovides a more congenial home
for its growih and prolileration.

The plants collected from Gangtok an!
Singhik were copiously fertile. The capsule
wall shows unique type of thickenings in the
cells of inner layer, not known so far in any
other taxon of the genus Porella. The cells
have semi-annular thickening bands on tan-
gential wall inspite of irregular thickenings
on radial walls.

P. campylophylla var. ligulifera can be
distinguished from P. campylophylla in having
triangular-ovate leaf-lobes with usually acute
to acuminate apices and recurved ventral
margin, prominently arched at the base near
keel, crenulate margin of the perianth plicae,
trigonous thickenings at angles in epidermal
cells of capsule wall at basal half and semi-
annular thickenings in the cells of the inner
most layer of capsule wall.

P. campylophylla var. ptychantha can be
distinguished from P. campylophylla in having
leaf lobes with reduced and blunt teeth,
shortly decurrent leaf-lobule base, widely
ovate underleaves and crenulate margin of
the perianth plicae, whereas in P. campylo-
phylla  the leaf-lobes are with sharp teeth,
the base of leaf-lobules and underleaves are
long decurrent, the underleaves are oblong-
ovate and the perianth plicae are smooth
margined. Further, P. campylophylla var.
ptychantha approaches P. campylophylla var.
ligulifera in certain features but differs from
the latter in the presence of ovate-oblong
leaf-lobes with obtuse or sub-truncate apices,
reduced and blunt teeth and obpyriform
perianth having norrow mouth. P. campylo-
phylla subsp. lancistipula can be distinguished

from P. campylophylla in having acute to acu-
minate apices, shortly decurrent bases of
leal-lobules and underleaves and crenulate
margin of the perianth plicae.
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Explanation of Plate

Plate 1

1—4. Porella campylophylla (Lehm. & Lindenb.)
Trev.

1. Regnerants on leaf surface. x 140. Initial stages
(dedifferentiated darker cells).

2. A germinating regnerant. X 74.

3. TNeveloping plantlets. x 77,

4. Developieg plantlets. x 75.
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