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Cololejeunea manilalia sp. nov., an epiphyllous leafy liverwort, collected from the high alti-
tude, tropical wet evergreen shola (cloud forest) of the New Amarambalam Reserved For-
est in the Western Ghats of India is described and illustrated.

Key words: Cololejeunea manilalia, India, Kerala, leafy liverwort, Lejeuneaceae, New Ama-
rambalam, Western Ghats

INTRODUCTION

The New Amarambalam Reserved Forest, located in the Nilgiri Biosphere
Reserve with an area of more than 260 km?, is one of the most notable areas in
the Western Ghats of Northern Kerala for its unique assemblage of floristical
elements. It lies in contiguous with the Mukuruthi National Park of the Tamil
Nadu. The floristical diversity of the area has been explored by Sharma et al.
(2002), and reported the occurrence of 305 tree species with 212 genera and
73 families. Later Jayakumar (2005) and Jayakumar and Nair (2005) reported
1,135 taxa of angiosperms with 644 genera and 136 families. All the earlier
studies in this area had been concentrated on its angiosperm diversity only. A
new moss, Symphysodontella madhusoodananii, was reported from the area by
Manju and Rajesh (2012).

Cololejeunea is a large hepatic genus in tropical and sub tropical regions,
and most of them prefer epiphyllous habitat. The members are characterised
by the absence of underleaves. About 345 valid species of Cololejeunea are re-
ported from the world (Asthana and Srivastava 2003, Pocs 1996, Pocs et al.
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2014, Singh and Pdcs 2016, Singh and Nath 2007, www.discoverlife.org/20/q).
In India it is represented by 42 species (Asthana and Srivastava 2003, Day and
Singh 2012, Day et al. 2010, Singh and Nath 2007).

In the course of our recent studies on the family Lejeuneaceae of the
Western Ghats, we found a new taxa of the genus Cololejeunea from the Shola
forests (Southern Montane Wet Temperate Forests) of the New Amarambalam
Reserved Forest in the Malappuram District of Kerala state. It is character-
ised by distantly arranged reniform leaves, absence of prominent vitta and
intermediate nodular thickenings of the median cells, and is described here as
Cololejeunea manilalia sp. nov.

Key to the related species of Cololejeunea manilalia

la Leaves imbricate, stylus present 2
1b  Leaves distantly arranged, stylus absent 3
2a Vitta present, 3—4-celled, uniseriate; gynoecium on short lateral branches

C. indica
2b Vitta absent; gynoecium on terminal branches C. spinosa

3a Leaf ovate-oblong, apex subacute, leaf lobule inflated, bilobed, first tooth
small, single-celled, second tooth also single-celled; absence of interme-
diate nodular thickenings in median cells C. nilgiriensis

3b Leaves reniform, apex obtuse, leaf lobule slightly inflated, first tooth long
and straight, usually 2-celled, second tooth small, single-celled; presence of
intermediate nodular thickenings in median cells  Cololejeunea manilalia

Cololejeunea manilalia Manju, Chandini et Rajesh, spec. nova
(Figs 1-2)

Type: INDIA, Kerala, Malappuram district, Nilambur, New Amarambalam Reserved For-
est (bordering Mukurti National Park of Tamil Nadu), plants epiphyllous, seen in associa-
tion with Cololejeunea spinosa and Frullania sp., 1,200 m alt., coll.: Rajesh, K. P. (111812a)
06.02.2010, (holotype: ZGC!; isotypes: BM!, CAL!, CALI!, ZGC!).

Diagnosis: Plants light yellowish green, yellowish brown in herbarium,
main stem 3-6 mm long, about 0.04 mm in diameter, with leaves 0.4-0.45 mm
wide; rhizoids few, hyaline, in tufts 8-9.7 um wide; branching irregular, cross
section of stem 42.3-57.2 um across the diameter, with a circle of 5 cortical
cells, 13.3-22 x 11.17-16.52 um and one medullary cell, 12.75 x 9.46 um, cells
thin walled, trigones absent; leaves reniform in shape, distant, dorsal lobe mar-
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gin convex, 0.18-0.23 mm long, 0.09-0.14 mm wide, margin densely spinose
throughout, apex obtuse, ventral margin incurved at middle, marginal cells
pentagonal in shape, 10-14.9 um long, median cells 12.2-16.41 x 9.9-10.7 pm,
pentagonal to hexagonal in shape, intermediate nodular thickening present,
basal cells elongate, 22.2-28.6 um, cells arranged at the base of leaf resembles
the ocelli in size, one single dorsal papilla on each cell, leaf lobule 2/5-1/2
length of the leaf lobe, ovate, slightly inflated along the keel, stylus absent,

Fig. 1. Cololejeunea manilaliana. a-b = habit ventral view; c = leaf lobe with lobule; d = leaf
marginal cells; e = gynoecial branch; f = cells of leaf lobule; g-h = gemmae; i = cross section
of stem; j = leaf middle cells

Acta Bot. Hung. 59, 2017



MANJU, C. N., CHANDIN], V. K. and RAJESH, K. P.

264

juasqe
S3uruasPIY) SjeIpauLId)
-ur ‘wil G- x GZ-S1

sauogLy

Juasqe sSuTuaPIY}
IR[NpOU djerpauLIajur ‘wn
12-T1 x 62-0¢ [euo34jod

wrl §'72-01 x 0€-0T
‘TeuoZexay o3 Teuodejuad

wrl G716’/

juasaxd sSur
~U3XDIY} Te[NPOU d)RIPIWLIS)
-ut‘wm £°01-6'6 x '91-5T1
reuo34jod o3 Teuodexay

S[[e0 UeIpawW jo
adeys pue azig

S[[30

ym wrl 67— x 6721 wrl g x ¢£1-G £ ‘TeuodAjod 10 [eurdrew jo
‘Teuo3£jod-ren3ueoax x 9[—8 “Te[ngue)dar ‘[rews ajerpenbgns-ajerpenb wr g§1-01 ‘TeuoSejuad adeys pue azig
ww 9¢" 0—¥1°0 wwr 81°0—¢T°0 wrur 82°0-81°0 W $1°0-60°0 WIPIM 9qO[ jear]
wwt G°0-42°0 ww 9¢0°'0-1T°0 ww ¢7'0-0€°0 ww ' 0-81°0 p3uaf aqof Jear]
asourds asourds asourds asourds saurdg
S[pprur
xade amoe Je PIAINDOUL UISIewW [e1juas
parurod y3m a3eA0-Xx2AU0D papunoi xade ‘a3eao qns xade “Buojqo-ayeao ‘asmqo xade ‘wrojruax adeys aqoy yea]
Gurpeaids Jusw
9JLDLIqUIT SIALI] A1onbriqo quessip seaeay 9)edLIqUIT-SNONZU0D paSuerre Afyuejsip -o3uelLre saaea]
ren3arit arer od Ay vaunalo7 “ren3aax ren3axit Sunpuerg
wn g1
x G"Z1 190 Arefmpaw suo wrl 936 x G/ ‘1192 ATe[n

wirt [ x GT ‘[0 Aseg wnl 6-9 x HI-1T [0 Are]  pue wnl g1-OT x §'4T-G'TL  -Ppauwr auo pue wnl z&9—£T'IT

-paw suo pue wirl [g—§  -[NPaw duo pue W /[-G  S[[3D [EDT}I0D AT UM J91d  x Z¢—C €T ‘S[[oD [EdTHOD G YJIm
x GZ—T1 S[[92 [edT}10D IATJ x 0Z—ST S[[92 [ED1}I0D 9AL}  -WEIp S} SSoe wn G6—(0G ‘ArreuoBerp win 7' /6-¢'7H '$"D WdIg
ww 0°0-¢0°0 ww 90'0—%0'0 wuw 6'0—%°0 wu ¢'0—°0 WpIm jooys
ww G—¢ ww ¢ W G—¢ Wt 9—¢ p8usf Jooyg

snojoordni pue
snojoon.10d ‘snofAydrda SNOJODT}I0D snoAydida snoAydida jelIqeYH
(9861 (€00T eAwISLALIS PUE (9102
196 MeIZIN) vsoulds *) eURISY) SISUALUSNIU *D) $20J pue y3uig) vorpui ) vyYIUYIL D)

21971

psoutds -0y pue sisuaru8piu -0 ‘vaipui -0 Yim saads jussaid ayj jo uostreduro))

Acta Bot. Hung. 59, 2017



265

COLOLEJEUNEA MANILALIA FROM THE WESTERN GHATS OF INDIA

PR[[e2-91 ‘Prod
-stp juasaid J1 ‘orer Aroa

asourds yjuerrad

saypuelq
Pa1e3U0][o $SI JO [eUTULIS)

nurw sniAls

asourds 03 aje[nuId
290[ JO 3US] A 7/1-5/¢
Pa[[e2-a[3Uls [[eus ]300}
pu0d3s 4003} JSITJ PAY[-T
jo aseq rewrxoid je eqprded
aurreAy ajejUapIq [99Y
ay) Suore pajefyur ajeAo0

juasqe

wn 6T x OF pareduole

PaI[e2 0z ‘proasip ‘yuasaxd
u9as jou yyuerrad
wur 1°0-80°0 x 9€°0—82°0

UOHEAOUUT [EID0UAS
-qns U0 Y)IM WNIDI0UAS

juasqe snhis

pajenuaI
Ajdreys pajeryur peoiq
99 “paf[eo-ar3uls os[e
100} PU0d3s pa[[a0-a[3uls
‘[Tews Y3003 35113 ‘paqoriq
Pa3je[jul 9[NqoJ jes]

uo1399[02 Juasaxd o3
Te[ruars paje3uora are S[[ad
a[nqof 03 dn aseq wouy
S[1eo a3 1nq “Juasard jou

wrl 91— x 1H-2¢€
‘paje3uora S[[ad [eseq

Po[#2-91
“wI0ySIp “yuasard
wur 0g"0-SC°0
‘wroyuAd yyuerzad
9q0[ Jea] 0} IeIWIS
jsowre ared auo ur joeIq
UOT)EAOUUT [RI0U
-A3qns yym ouerq [erd
-Je] }I0US UO WNIdI0UAS

juasaxd snifys

dyejuap asourds pajeryur
PerOIq [99% ‘W 60°0~S0°0
x T1'0—80°0 3dunsIpur
US)JO Pa[[a2-3[3UIs ‘[[ews
Y3003} pUu0das pa[[a0-¢—1
3003} 3511} ‘Pay3003 ¢
“parepur 9[NqOJ Jea]

wn 6'7z—GT x 05-G'/€E

pa[ed-% quasard

wnt 67-6Tl
x Ge—G'/1 ‘Teuodexay adre|

PoaI[2-0g “urtoysip quasaid
Suop ww
9¢'0-¢¢'0 “@sourds yyuerrad
ww 82°0-1¢°0
‘asourds “1red auo joeI1q

saypueIq
[e193€[ 3I0YsS Uo WNpaoui3
juasqe sn[his
ww 60°0-90°0 x WW $1°0—80°0
‘s[1e0 Sunosfoxd o3 anp
asourds apIs [eruLA ‘Jews
SI )00} PUOD3S [} “Pa[[od-7
Ajrensn yy3rens pue uof
Y3003 3811 ‘Paqo[1q ‘[993
Suore pajepgur A[3yS31[s ‘03eao

wnl [£°8-T% x THE-9T°TC

juasaid are s[ed
I eRIA Ing Jusurword jou

wrl
9'87-'TT ‘TeuoSexay ‘981e]

euruan)

JIUeLId ]

perg

WNIOUAD

snig

9[Nqof jes]
9ZTS T[3D BNIA

eNIA
S[[0 [eseq Jo
adeys pue azig

(9861
‘1961 TueINZIN) vsoutds D

(€00 eaeIseALIS pUR
RURY)SY) SISUILILSNIU D)

(9102
$204 pue y3urg) vorput -

oYL

(panunuod) 1 21qy],

Acta Bot. Hung. 59, 2017



266 MANJU, C. N., CHANDINI, V. K. and RAJESH, K. P.

bilobed, first tooth long and straight usually 2-celled, second tooth small, ven-
tral side spinose due to projecting cells; keel arched, densely spinose; gynoe-
cium on short lateral branches, bract one pair, spinose, compared to normal
leaf lobe bract linear, 0.21-0.28 mm, perianth spinose, 0.32-0.36 mm long, an-
droecium not observed; discoid shape, with 20 cells (Figs 1-2).

Ecology: Plants epiphyllous, seen in association with C. spinosa and Frul-
lania sp.

Fig. 2. Cololejeunea manilaliana. A = habit; B-C = branch; D = branch with gynoecium; E =
cross section of stem; F, ] = leaf lobe; G = leaf lobe with lobule; H-I = lobule; K = gemmae;
L = rhizoids arising from stem
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Other specimens examined: INDIA, Kerala, Malappuram district, New Amarambalam
Reserved Forest (1,250 m), coll.: Rajesh, K. P. (111812 a, 111820, 111825), 06.02.2010, (ZGC!).

Taxonomic notes: Cololejeunea manilalia sp. nov. shows similarities with
C. indica Pande et R. N. Misra in plant size, irregular branching, presence of
prominent spines, size of basal cells which is similar to vitta and lobule char-
acters, especially bilobed nature with 2-celled first tooth and indistinct single-
celled second tooth, gynoecium on short lateral branches having one pair of
bract. But the present species can be distinguished from C. indica Pande et
R. N. Misra in its distantly arranged leaves, reniform shape of leaf, absence
of stylus, size of cells in marginal and median portion, presence of nodular
thickenings in median cells, absence of prominent vitta and number of cells
in gemmae. C. manilalia sp. nov. is closely related to C. nilgiriensis G. Astha-
na et C. Srivast. in leaf arrangements and appearance of the plant, presence
of spines on the leaves, absence of stylus, leaf incurved at middle, 20-celled
gemmae and absence of vitta. But the present species differs from C. nilgir-
iensis G. Asthana et C. Srivast. in the size of the plant, reniform shaped leaf,
irregular branching, size of the leaf cells, presence of intermediate nodular
thickenings in median cells, bilobed lobule, first tooth long and straight usu-
ally 2-celled, small second tooth, ventral side spinose due to projecting cells.
Present collection also related with C. spinosa (Horik.) Pande in size of plant,
irregular branching, presence of prominent spines and one single dorsal pa-
pilla on each cell with bilobed lobule. C. manilalia sp. nov. differs from C. spi-
nosa (Horik.) Pande by distantly arranged leaves, reniform shape and size of
the leaf, absence of stylus, cell size, presence of nodular thickenings in median
cells, absence of hyaline papilla on the inner surface of lobule at the first tooth
and the gynoecium on short lateral branches.

Even though the present species shows similarities with C. indica Pande
et R. N. Misra, C. nilgiriensis G. Asthana et C. Srivast. and C. spinosa (Horik.)
Pande; it has its own characters such as arrangement of leaf on the stem, re-
niform shape of the leaf, absence of prominent vitta, absence of stylus and
intermediate nodular thickenings in the median cells (Table 1).
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