KFRI Research Report 194

LICHEN (MACROLICHEN) FLORA OF KERALA
PART OF WESTERN GHATS

M.S. Muktesh Kumar

! KERALA FOREST RESEARCH INSTITUTE
lm PEECHI, THRISSUR

December 2000 Pages: 186



N o o~ WON PR

CONTENTS

Abstract

Introduction

Study Area

Materials and Methods
Review of Literature
Results

Conclusion

Literature Cited

Page

o o 0 b~

178
179

File

r.194.2
r.194.3
r.194.4
r.194.5
r.194.6
r.194.7
r.194.8
r.194.9



Abstract

Lichens are a unique group of plants composed of a photobiont and a
mycobiont associated in a symbiotic manner. They form one of the important
condituents of the Indian flora The lichen flora of Kerda pat of the Western
Ghats is inadequatdly known as only fragmentary work has been done in the
past. A dudy on the macrolichens flora of Kerda was caried out during 1997
to 2000. Kerda dtate lying between & 18 and 12° 4' N latitude and between 74
52 and 77° 22 E longitude covers an area of gpproximady 38863 km?. The
present work is the firgt intensve study of meacrolichens from Kerda part of the
Western Ghats.

During intengve fidd exploraions, 254 species of macrolichens under
43 genera bdonging to 18 families were collected and enumerated. The family
Pamdiacese dominates with 80 gpecies under 14 genera followed by
Physciaceee (43 species under 6 genera), Usneacese (40 species under 1 genus),
Collematacese (29 species under 2 genera), etc. The genus Usnea dominates
with 40 spedes folowed by Parmotrema (26 species), Heterodermia (24
species), Leptogium (23 species), eic. Among the 43 genera, five genera in
fruticose forms and 13 genera in foliose forms are represented by single species
eech. Nine gspecies viz. Hypotrachyna (1 species), Parmdina (2 species),
Parmotrema (2 species), Ramalina (1 species), Stereocaulon (1 species) and
Usnea (2 species) are expected to be new taxa. Species like Cladonia carneola,
C. foliacea, C. glauca, Parmelina phlynctina, Phaeophyscia nepalensis
Ramalina subampliata, R. usnea, Usnea albopunctata and U. vegae are new
records to India and Parmelidla pannosa new to the manland of India As
many as 63 species were found to be new to peninsular India and 109 species
new records for Kerda Species like Parmotrema praesorediosum and Collema

tenax have been record for the firgt time from southern India

The occurrence of 254 species in an area of 38863 knt exhibits the
richness and diversty of the macrolichen flora in the Kerda pat of the Western
Ghats. The 253 species recorded from this study area form 36 per cent of the



edimaed mecrolichens of India Among the 18 vaious locdities surveyed
during the dudy, some of the aress like Mannavan shola of Idukki digtrict holds
highet number of geces with 101 macrolichens followed by Sruvani-
Muthikulam hills (60 gpecies), Slent Vadley Nationd Pak (52 species),
Neliampathy hills (47 species), Slent Vdley Edae of Munnar (39 spedies),
and Uppupara area of Periyar Tiger Reserve (39 species) possess large number
of mecrolichens.

Macrohabitats such as evergreen forests, grasdands, subtropical foredts,
and montane shola forets hold different types of macrolichens in  ther
microhabitats. Among these, evergreen forets show maximum  species
dversty with 62 species under 24 genera found exclusive to this type of
vegetation. Subtropicd forests hold sx species under five genera, grasdands
hold 17 species under 12 genera and shola forests have 43 species under 21
genera found exclusve to these vegetation. Ecotone regions in the evergreen -
savanneéh magin and montane shola - montane grasdand in higher dtitudes
conditute 18 species of macrolichens under 10 genera to ther credit. About 109
gpecies of macrolichens are found in more than one vegetation type.

It is evident from the gudy tha meacrolichens conditute an important
component in the flora of the tropica forest as they play varying role in the

pioneer, trangtion and dimax ecosystems.



1. Introduction

ichens are polyphyletic in origin and are a unique group of nonrvascular cryptogams

composed of a photobiont and a mycobiont associated in a symbiotic manner. They are
the dominant life forms on earth, which conditute over as much as 8% of earth's surface
(Ahmadjian, 1995). These little plants are the most successful symbiotic organisms on earth
and can grow on anything and anywhere. They are found growing on rocks, boulders, soil,
decaying plant materid, bark of plants, surface of leaves, metdlic surfaces and even on the
ghells of insects and turtles.

Morphologicdly the thdlus of lichens shows variaion in its gdructure like crustose,
sguamulose, foliose and fruiticose forms. If the thadlus is superficid or partidly or completdly
developed within the substrate (bark or rocks), only the fructifications (ascocarps) are ether
partidly or fully visble. Mgority of the lichens possess green aga as the photobiont and have
various modified asexud or vegetative propagules. The mycobiont is of Ascomycetes fungi.
In few lichens, the mycobiont belongs to the Basidiomycetes and Hyphomycetes.

There are two types of photobionts — a blue green adga (cyanobacterium) and a green
dga In mogt of the lichens the main photobiont is a green dga. In some of the foliose genera
like, Lobaria, Sticta, Pseudocyphellaria, have a blue-green aga as the primary photobiont.
They ae often found in separate delimited areas towards the lower part of the medulla
containing a cyanobacteria and these areas are cdled internd cephdodia Functiondly, the
cephdodia supplement the nitrogenous requirements of the lichen and can be compared to the
role of the root nodules that play in the leguminous plants. It is believed that in the early sage
of lichenization, cyanobacterid photobiont must have evolved due to their primitiveness and
there had been a swift from cyanobacteria to green dga, as the latter being more efficient in
photosynthesis.

As a primitive colonizer on land, type of substratum is important for the colonization of
each lichen species. According to the type of substratum they are classified as Corticolous (on



bark of trees), Saxicolous (on rocks), Terricolous (on soil) and Folliicolous (on leaf surfaces).

In extreme xeric conditions, lichens can adapt themsdaves due to quick absorption of moisture
from the humid amosphere or dew a night. Lichens are active in thar photosynthetic rate
even & very low temperature, below freezing point and can adso withstand the cold of arctic

regions as wdll.

Lichens produce over 600 chemicds which heps them to survive in margind
environments and from dtack of bacteria, fungi, and grazing herbivores. These lichen
subgtances include pigments mostly contributed by the funga component, toxins and
atibiotics that are very useful as a source for dyes, pefumeries and medicines. Many species
of lichens are vaduable sources of food. Litmus is dso obtained from lichens that are widdy
used in chemicd laboratories as an acid base indicator.

Recently, throughout the world, studies on lichens as bio-monitoring agents and bio-
indicators of environmenta contamination have gained importance. When SO, concentration
goes up in the amosphere above a particular levd, lichens are the firg to be affected and
therefore, they act as indicators of pollution. Detailed work on these aspects has been carried
out in European countries, even though such studies are very meager in India.

There are about 18000 species (both micro and macro forms) of lichens which are
digributed throughout the world. They ae didributed from hot tropics to frigid high
mountains and arctics, from extreme xerophytic areas of the desarts to the very moist
conditions, on rocky substrates that are periodicaly or persstently submerged in water and
from sealeve to the high mountains.

As a highly diverse group and universaly digributed, they play varying roles in the
pioneer, trandtion and climax ecosystems. However, they have received little scientific

attention when compared to other groups of plants.



1.1. Reasonsfor undertaking the present work

As a mega diversty centre with high level of endemiam in both flora and faung, India is
unique in its biota and one of the mos diverse in the world ranging from the cold arctic zone
of the Himaayas to the tropica areas of the southern Western Ghats. The great diversity in
this region may be due to the vast geographica area extending over many degrees of latitude,
varied topography, climatic zones and podtion of the country a the junction of many
biogeographic regions and subregions (Nair, 1991). There are about 2000 species of lichens
s fa reported from the temperate and subtemperate regions of Himaayas, regions of
Wesern Ghats and Eastern Himdaya Among these, Western Ghats hold about 800 species of
lichen including both micro and macro forms. Among south Indian dates, Tamil Nadu has
recaved better atention for the study of lichens. Lying on the lgp of Western Ghats and
hottest of ‘hotspots of endemism, Kerala aso holds rich lichen in its diverse habitais
Unfortunatdy, in Kerda, inventory of lichens has not receved much atention when
compared to other disciplines of botany. Only a fragmentary work has been done from this
part of region. Recently, Kumar & Stephen (2000) enumerated 771 lichens from Western
Ghats, which include the states of Karnataka, Kerala, Maharashtra and Tamil Nadu based on a
survey of dl the avalable literature on the lichens of these areas. From the Kerda part of
Western Ghats, the literature survey revedled that only 53 species of macrolichens occur in
Kerda However, the number of species would be definitely more, since only scattered study
was made from this region. A detalled inventory of the lichens and ther specid habitats is
inevitable for understanding the lichen flora of the area and ther diversty. It is therefore,
essentid to explore the unexplored and under-explored areas to know the diversty and to
develop suitable conservation measures as wel as for sustainable management. To fulfill this
objective and to fill up the lacunag, intendve study of macrolichens was initiated in the Kerda
part of Western Ghats.

The prime objective of the project was to understand the lichen flora of this region and

to bring in awareness of these fascinating group of lichens to the people.



2. Study area

2.1. Area - Keralapart of Western Ghats

Kerda is one of the world's outsanding areas of naturd beauty, culturd heritage with
diversity of ecosystems, species and genetic resources. With an average of 10000 kn? patches
of origind tropica forests, Kerda holds about 10035 species of plants dtogether in vascular,
nonvascular and lower groups in its prisine habitats (Nayar, 1997). Being Stuated in a
'hottest’ of hotgpots of endemism in India, Kerdla has three endemic 'hotspots such as
Agaghyamda, Anamda - Highranges and Slent Vdley - Wayanad Plateau. Besides these,
Kerada has one Biogphere Resarve, two National Parks and twelve Wildlife Sanctuaries to its
credit.

2.1.1. Location and Topography

Situated in the southwest corner of peninsular India, Kerda lies between 818' and 12°4'
North latitude and between 74°52' and 77°22' East longitudes. The entire region covers an
area of approximately 38,863 kit and has 14 politica districts (Map 1). The state is bounded
by the Western Ghat mountains in the east and the Arabian Sea in the wedt. Altitude of the
aea ranges from sea levd to the highest mountan pesk of Anamudi (2694m) in Idukki
Didrict. Besides these, there are series of mountain ranges doping on the windward sde but
with aorupt gradients on the leeward dde. Physogrephicdly the State is dso divigble into 4
zones, viz. coadtd belt, the midlands, hilly uplands and the highlands (Map 11).

2.1.2. Climate

The tropicd humid dimate of Kerda with irregular wet and dry periods are cosdy
asociated with the high precipitation South West Monsoon and scattered precipitation of
North East Monsoon. These two Monsoons together form the State's rainy year in full swing
for a@bout dx to eght months Average annud ranfdl is about 3000mm. The ranfdl
sometime extends even up to 7000mm. Highest rdative humidity varies from 100% in June to
80% in December and lowest from 78% in July-August to 48% in January. Temperature



Map 1. District map of Kerala
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Map 2. Physiographic zones of Kerala State
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generdly vaies from a monthly mean maximum of 33.6°C to 27.7°C and a monthly mean
minimum of 26.5°C to 21°C.

2.1.3. Vegetation

The forest areas of Kerda fdls under the Hooker's (1907) Maabar Botanica regions
classfied on the bass of the species content of the families under each botanica province.
Different vegetational types are met within Kerda depending on the dtitude and rainfal &
temperature variations. Thus, the area supports Tropica rain forests, Tropicd moist deciduous
forests, Tropicd dry deciduous forests, Shola forests, Grasdands and Riparian forests.



3. Materials and Methods

Field explorations were conducted on the lichen rich areas of Kerda part of Western
Ghats for a period of three years. Specimens were collected, numbered and ar/sun dried and
identified as per the standard methods by examining the thalus morphology, spot colour tests
and Thin Layer Chromatography (TLC).

All the species that are described in the systematic part were collected during the period
from 1997-2000. The survey and collection of specimens were made periodicaly during dl
the seasons of the years. Over 1200 specimens were collected from different localities of
Kerda pat of Western Ghats (Map 1l1). The materids were collected from the areas with
dtitude ranging from 700m to the highest point 2696m (Anaimudi). Specid attention was
pad to record data reating to their habit, habitat, associations with other species,
synecologica festures and their host trees.

All the samples collected were sun dried by changing the papers a wuitable intervas.
During the rainy season samples were air dried a room temperaure. The ar/sun dried
specimens were mounted on a cardboard paper and covered with thick brown packets,
numbered & labeled. These packets were stored in cardboard boxes and kept in suitably sized
ged dmirahs.
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Map 3. Collection localities of Macrolichens
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For the identification purpose, goat from examining the morphology of the thdlus,
micro chemica colour tests were aso carried out by the direct gpplication of the reagents on
the lichen thdlii. An agueous solution of Potassum Hydroxide (K); Steiner's stable solution
of Pargphynyline diamine (P); 1% of Potassum lodide (1); freshly prepared agueous solution
of Bleaching powder - Cacium hypochlorite (C); were used for cortex and medulary colour
tests. Thin Layer Chromatography (TLC) was aso caried out for some of the species. The
chromotograms were developed in the solvent containing Toluene, Dioxan and Acetic acid
(TDA). Merck dlica g pre-coated auminium plates were used for spotting the lichen
fragment. The lichen compounds were identified with the help of tables as per Culberson
(1972).

The identification of dl the taxa were done by comparing the keys and descriptions
avalable from the literature. Some specimens were aso identified by matching with lichen
exdgccates avalable at Lichenologica laboratory of the Nationd Botanica Research Inditute,
Lucknow (LWG).



4. Review of Literature

Theophrastus (371-284 BC), who has been accredited as father of botany, in his book
History of Plants used the word 'Lichen’ for the first time to the extra plant growth on tree
barks. Eric Acharious was the firs man who described the lichen species growing in India In
his classcd work, Lichenographa Universalis (1810) he included five species of Indian
lichens. Subsequently, in Synopsis Methodica Lichenium published in 1814, a few more
species of Indian lichens were added.

Besdes Acharius several other workers like Montague (1842), Beanger and Bory
(1846), Babington (1852); Nylander (1860) and others enumerated many lichens from
Western Ghats. Intensve collection of lichens from the Western Ghats was carried out during
the middle of nineteenth century.

During the 20" century rapid progress was made in the studies of Indian lichens. Hue
(1900), Prain (1905), Zahlbruckener (1911), Jatta (1911), Quraishi (1928), Smith (1926),
Choisy (1931), Chopra (1934), Santensson (1952), Moreau & Moreau (1952) and others made

6



the foundation for the Indian lichenology. It is obvious that, European botanigts, naturdidts in
the British Army personnd and dso Jesuit missonaries, collected the lichens from the Indian
subcontinent. The European lichenologists and some Indian workers described al those
collections and specimens that were lodged in the different European herbaria and were not

easly ble to the Indian workers.

Kerda pat of Western Ghats have scarcely been explored for the study of lichens. Only
fragmented collection had been made from this region and the details are scattered and given
as a pat under specimen examined in the published literature. During 1970's severa papers
were published on the studies of lichens from other parts of Western Ghats region.

Later, Prof. D.D. Awasthi, from Lucknow Universty, who is presently known as the
father of Indian lichenology, started to work on lichens and published initidly an account of
14 species of lichens collected from South India which included a new species of Parmelia
from Kodakana (Awashi, 1957). In the meantime, Ajay Singh (1957) enumerated 974
gpecies of Indian lichens. During 1965 Awasthi in his book, Catalogue of lichens from India,
Nepal, Pakisthan and Ceylon, gave an up to date historical account with collector's name and
publications. It was followed by a series of publications pertaining to taxonomic and other
related studies (Awasthi, 1975, 1976, 1980, 1981, 1985, 1986, 1988, 1998); Awasthi &
Akhtar (1979); Awasthi & Upreti (1985); Patwardhan & Prabhu (1977a, 1977b, 1977c,
1977d); Sharma & Awasthi (1981); Singh & Singh (1976); Singh (1984) and Vohra et al.
(1982).

During this decade many botanist were interested in the study of lichens of Western
Ghats. Kumar & Stephen (1997a) reported 20 species of macro lichens as new record to
Kerda and dso published an appraisd of lichen flora of Western Ghats (Kumar & Stephen,
1997b). Recently, Mukerji et. al., (1999) published a book on lichens with vauable
contributions from different authors on various agpects of lichen taxonomy and ecology of
different phytogeographic region of India Kumar & Stephen (1999) reviewed the work done
in Western Ghats region and listed the species occuring in the Western Ghats. The most



recent publications are that of Awasthi (2000a) who has brought out a Handbook on lichens
and another book on Lichenology in Indian subcontinent (Awasthi, 2000b). In these books he
has liged out the lichens occurring in India and keyed out the common Indian speciesin
addition, during the present decade, Negi & Gadgil (1996); Negi & Upreti (2000) have tried
to investigate certain ecologica aspects of lichens occurring in the Himaayan regions.



5. Results

5.1 Analysis of thelichen flora

During the tenure of the study over 1200 lichen specimens have been collected and
identified. The criticd sudy of these specimens reveded that there are 254 pecies of
macrolichens under 43 genera belonging to 18 familiesin the study area (Table 1).

The family Parmeiaceae dominate with 80 species under 14 genera followed by
Physciaceae (43 gpecies under 6 genera), Usnescese (40 species under 1 genus),
Collemataceae (29 species under 2 generd), etc. The genus Usnea dominate with 40 species
followed by Parmotrema (26 species), Heterodermia (24 species) Leptogium (23 species), etc.
Among the 43 genera 5 genera in fruticose forms and 13 genera in foliose forms are
represented by single species each. Nine species viz. Hypotrachyna (1 species), Parmelina (2
species), Parmotrema (2 species), Ramalina (1 species), Sereocaulon (1 species) and Usnea
(2 species) are expected to be new taxa. Species like Cladonia carneola, C. foliacea, C.
glauca, Parmelina phlynctina, Phaeophyscia nepalensis, Ramalina subampliata, R. usnea,
Usnea albopunctata and U. vegae are found to be new record to India and Parmeliella
pannosa is new to the mainland of India During the study 63 species are found to be new to
peninsular India and 109 species are new records of occurrence in Kerda Species like
Parmotrema praesorediosum and Collema tenax are new records to south India (Table 2).
Macrolichens so far known endemic to other states could be collected from Kerda during the
present sudy (Table 3). Key for the identification of genera and species, description of each
species, its ecology and distribution are enumerated under the systematic treatment.



Tablel Numerical representation of macr dichenscolledted from thesudy area
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Table 2. New records of lichens collected from the study area

Sl Species

No.

1. Baeomyces sor ediifer*

2. Bulbothrix bulbochaeta*

3. | Bulbothrixisidiza

4. | Bulbothrix setschwanensis

5. | Cetrariawallichiana

6. | Cladoniacarneola’

7. | Cladonia cartilaginea

8. Cladonia ceratophylla*

9. | Cladonia coniocraea

10. | Cladonia decorticata

11. | Cladonia farinacea*

12. | Cladonia fimbriata*

13. | Cladoniafoliacea’

14. | Cladonia glouca’

15. | Cladonia parasitica

16. | Cladonia scabriuscula*

17. | Cladonia uncialis

18. | Collema auriculatum*

19. | Collema conglomeratumvar.
crassi uscul um*

20. | Collema flaccidum

21. | Collema subflaccidum*

22. | Collema tenax®

23. | Dermatocarpon vellerium*

24, | Dirinaria consimilis*

25. | Heterodermia angustiloba

26. | Heterodermiadactyliza’

27. | Heterodermia dissectavar. koyana

28. | Heterodermia dissecta

29. | Heterodermia flabellata*

30. | Heterodermia hypocaesia*

31. | Heterodermiaincana*

32. | Heterodermiaindica

33. | Heterodermia microphylla

34. | Heterodermia obscurata

35. | Heterodermia pseudospeciosa

36. | Heterodermia punctifera

37. | Heterodermia speciosa*

38. | Heterodermia togashii*

39. | Hyperphyscia aglutinata*

40. | Hyperphyscia granunala*

41. | Hyperphyscia syncolla*

42. | Hypogymnia pseudobitteriana

43. | Hypogymnia vittata

44. | Hypotrachyna adducta

45. | Hypotrachyna awasthii*

46. | Hypotrachyna brevirhiza.

47. | Hypotrachyna coorgiana*

11

Sl. Species

No.

48. | Hypotrachyna crenata*
49. | Hypotrachyna dactylifera’
50. | Hypotrachyna degelii*
51. | Hypotrachyna dodapetta*
52. | Hypotrachyna endochlora*
53. | Hypotrachyna exsecta*
54. | Hypotrachyna flexilis

55. | Hypotrachyna formosana*
56. [ Hypotrachyna infirma*
57. | Hypotrachyna masonhalei*
58. | Hypotrachyna orientalis*
59. | Hypotrachyna revoluta*
60. | Hypotrachyna rigidula
61. [ Lecanoraindica*

62. | Leprocaulon pseudoarbusculum
63. | Leptogium adpressum*

64. | Leptogium azureum*

65. | Leptogium brebissonii*
66. | Leptogium burgessii*

67. | Leptogium burnetiae*

68. | Leptogium cochleatum*
69. | Leptogium corticola*

70. | Leptogium cyanescens®
71. | Leptogiumindicum*

72. | Leptogium marginellum*
73. | Leptogium mollucanum*
74. | Leptogium phyllocar pum*
75. | Leptogium pichneum*

76. | Leptogium platynum*

77. | Leptogium subtile

78. | Leptogium tenuissisimum
79. | Leptogium ulvaceum*

80. | Lobariaretigera*

81. | Melanelia stygia

82. | Menegazziaterebrata

83. | Pannarialeucophaea

84. | Pannaria leucosticta*

85. | Parmeliella pannosa”

86. | Parmeliella plumbea*

87. | Parmeliellatryptophylla*
88. | Parmelina arulenta*

89. | Parmelina expallida

90. [ Parmelina horrescens*
91. [ Parmelinaindica*

92. | Parmelina manipurensis
93. | Parmelina phlyctina’

94. | Parmelina spathulata

95. [ Parmelina subaurulenta*
96. | Parmelina xantholepis*




Sl. Species

No.

97. | Parmelinopsis microlobulata
98. | Parmotrema abessinicum*

99. | Parmotrema crinitum*

100. | Parmotrema disparale*

101. | Parmotrema eunetum*

102. | Parmotrema grayanum®

103. | Parmotrema indicum®*

104. | Parmotrema kamatii*

105. | Parmotrema latissima

106. | Parmotrema mesotropunm*
107. | Parmotrema nilgherrense*
108. | Parmotrema praesoredi osunm
109. | Parmotrema pseudonilgherrense*
110. | Parmotrema reticul atum®*

111. | Parmotrema saccatilobum*
112. | Parmotrema stuppeum*

113. | Parmotrema subarnoldii*
114. | Parmotrema zollingeri*

115. | Phaeophyscia hispidula*

116. | Phaeophyscia nepalensis’
117. | Phaeophyscia orbicularis
118. | Phyllospora corrallina*

119. | Physcia albinea

120. | Physcia dimidiata

121. | Physcia integrata*

122. | Pilophorus awasthianum
123. | Pseudocyphellaria argyracea*
124. | Pseudocyphellaria aurata*
125. | Pseudocyphellaria crocata*
126. | Pseudoparmelia carneopr uinata*
127. | Pseudoparmelia cinearascens®
128. | Pseudoparmelia crozalsiana*
129. | Pseudoparmelia texana*

130. | Psorellaisidiophora*

131. | Psorella psorina*

132. | Pyxine meissnerina*

133. | Pyxine minuta*

134.| Pyxine philippina

135. | Ramalina africana*

136. | Ramalina celastri*

137. | Ramalina himalayensis

138. | Ramalina pollinaria*

139. | Ramalinaroesleri*

140. | Ramalina sinensis

141. | Ramalina subampliata’

142. | Ramalina taitensis

143. | Ramalina usnea’

144. | Roccella montagnei*

145. | Stereocaulon austroi ndicum*
146. | Stica neocaledonica

147.| Sictafilicina*

148.| Sticta henryana

149. | Stictalimbata*
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150. | Sticta praetextata

151. | Teloschistes flavicans®

152. | Usnea albopunctata’

153. | Usnea austroindica*

154. | Usnea bimolliuscula*

155. | Usnea bornmuelleri’

156. | Usnea cineraria

157. | Usnea complanata*

158. | Usnea eumitrioides*

159. | Usnea fragilis*

160. | Usnea gigas*

161. | Usnea himalayana*

162. | Usneaindica

163. | Usnea maculata*

164. | Usnea misamisensis

165. | Usnea nepalensis

166. | Usneanilgirica*

167. | Usnea orientalis

168. | Usnea pangiana

169. | Usnea picta*

170. | Usnea pseudosinensis

171. | Usnea rubiconda*

172.| Usnea sordida

173. | Usnea spinosula*

174. | Usnea splendens*

175. | Usnea stigmatoides*

176. | Usnea subchalybeae

177. | Usnea subflorida*

178. | Usnea thomsonii

179. | Usnea vegae'

* Kerda
Peninaular India

# Indian mainland

: India

s South India




Table 3. Macrolichensendemic to other states collected from the study area

Sl. No. Species Occurrence
1. Leptogium austro-indicum Maharashtra
2. Hypogymnia pseudobitteriana | Tamil Nadu
3. Hypotrachyna coorgiana Karnataka
4. H. dodapetta Tamil Nadu
5. Parmelinaindica Tamil Nadu
6. P. ssimplicior Maharashtra
7. Parmotrema disparale Tamil Nadu
8. P. indicum Tamil Nadu
0. P. kamatii Tamil Nadu
10. Psorella isidiophora Tamil Nadu
11. Ramalina himalayensis West Benga
12. Usnea austro-indica Tamil Nadu
13. U. indica N.W. Himdaya
14, U. nilgirica Tamil Nadu
15. U. pictoides Tamil Nadu
16. U. spinosula Tamil Nadu
17. U. stigmatoides Tamil Nadu
18. U. subchalybeae Bababrodans
19. U. vegae Si Lanka
20. U. wulneraria Tamil Nadu
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5.2.Systematic Treatment
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KEY TO FAMILIESOF MACROLICHENS

1A ThallUSTIULICOSE ... vttt e e e e e e e e aas 2
1D, ThallUS OthEIWISE ... v e e e e 9
22 ThallUSYEIIOW ... e Teloschistaceae
2D, ThallUSOthEWISE ... e 3

3a. Thallus strap shaped or flattened, compressed, rarely rounded in
Cross Section, NOHOW ... 4
3a. Thalusstrictly circular or angular in crosssection ...............oooveee. 5

4a. Thallus with an upper and lower surface; spores hyaline, 2-celled,

straight or Slightly Curved ..o e Ramalinaceae
4b. Thallus without a difference between an upper and lower surface;
SPOreS BrowWN, 3-SEPLALE ... ... vuee it et e e e e e Roccellaceae

5a. Thallus dimorphic with crustose, granular, squamulose or
verrucul ose (some times absent) primary thallus and an erect
secondary podetiaor pseudopodetia..........ccvveiiiiiiiiii 6
5b. Thallus otherwise - erect or pendulous, usually attached by a
basal attachment .......... ... Usneaceae

6a. Primary thallus crustose, granuloseto squamulose ............cccevvee. 7

6b. Primary thallusverruculose .........co.vee v e, 8
7a. Podetia or pseudopodetiahollow incentre............o.coovie i venee, Cladoniaceae
7b. Podetia or pseudopodetiasolid ...........co.veveiie i e Baeomycetaceae
8a. Thallus sterile; cephalodiaabsent ............coovoi i, Lichenes | mperfecti
8b. Thallusfertile; cephalodiapresent ..........cooveeieiii i, Ster eocaulaceae
9a. Photobiont abluegreenalga..........cooeviii i 10
9b. Photobiont agreen alga..........oeveiieriie i 13
10a. Thallus squamulose to foliose, hypothallus present or rarely

absent, corticated on both the surfaces; spores simple, 2-celled ....... 11
10b. Thallus distinctly foliose, hypothallus absent, with or without

[OWer COrtex; SPOreS SEPLALE ... . ovuveeeeie e e et e e e e eeee 12

11a. Photobiont Scytonema; thallus lead grey with concentric rings,

lacking hypothallus ..o e Coccocar piaceae
11b. Photobiont Nostoc, thallus without transverse concentric

rings, blue-brown or brown- black hypothallus present ................ Pannariaceae
12a. Thalluswith cyphellae or pseudocyphellae ............ccoovevivinnnis Stictaceae
12b. Thalluslacking cyphellae or pseudocyphellae ................oeeeee. Collemataceae
13a ThallusumbliCate ........cocveeiie e e Verrucariaceae
13b. Thalluslacking UmbliCUS ..........coivniiiie e 14
14a. Thallus squamulose or placodioid, rarely foliose, corticated

on upper surfaceonly ...........cccoove i . 15
14b. Thallus strictly foliose, corticated on both sides, some times

lower cortex asent .......c..ov i 17
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15a. Sporeshyaling, SImple .......ccoiiiii i, 16

15b. Sporeshyaling, 3-15-SEptate ......ovvvvv v veiee e e e e Phyllosporaceae
16a. Thallus on hypothallus; apothecia simple, hypothecium hyaline

OF BrOWNISN .. e e e e e e L ecideaceae
16b. Thallus without hypothallus, apothecium lecanorine .................... L ecanor aceae

17a Thalluslarge foliose, apothecia brown, spores simple, hyaline,

aranorin @DSENT ... e et e Par meliaceae
17b. Thallus rossettiform or ribbon like, closely appressed,
apothecianot brown, spores brown, 2-celled, atranorin present ...... Physciaceae

Family Baeomycetaceae
Genus Baeomyces Pers.

About 80 species of Baeomyces are found distributed al over the world (Zahlbruckner,
1922-40; Lamb, 1963). Out of these only 4 species have been found in India Among these, 3
species are didributed in the temperate Eastern Himaayas and one in Tamil Nadu. During the
present study only one species encountered is described.

1. Baeomyces soridiifer Nyl. in Acta. Soc. Sci. Fenn., 26(10): 5. 1900.

Fruticose lichen, thadlus white, primary thdlus crustose, heteromerous, secondary
thalus podetid in nature, 1.5mm long, 1mm in diameter, Sorediate, ecorticate; gpothecia
termind, up to 0.5mm in diameter, brownish, exciple proper, asci 8-spored; spores hyaline,
ample
Habit: Saxicolous

Habitat: Prefers grasdand-shola region paticularly near dreamsde rocks a an dtitude of
2100m and above.

Digtribution: Tamil Nadu

Specimens examined: Chinnamaa, Anaimudi, Munnar, Idukki Dt., Stephen 22091 (KFRI).

Note: New record to Kerala
Family Cladoniaceae
Genus Cladonia (Hill) Weber in Wigg
Thdlus dimorphic, primary or vegetative thdlus crustose to subfoliose, persgent or

disappearing, heteromerous, corticate on upper Sde; secondary thdlus or podetia hollow,
usualy upright, smple to branched, axils open or closed; cup forming or cupless; gpothecia
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terminal or margina of cups or on podetia; asci 6-8-spored, spores colourless, smple, rarely
2-4 cdled.

This genus is cosmopolitan in digribution and comprises of 300 species in the world.
Upreti (1987) recorded 62 species from India and Nepa. Among these, 51 are from India
During the present study 13 gpecies of Cladonia collceted from this pat of the
phytogeographic region is described.

Key to the species

la. Podetiawith inferior of cups closed, axilsclosed .......................... 2
1b. Podetiawith inferior of cups open, axilsopened ...................covvee. 8
2a. Primary thallus of tiny squamules, podetiayellow tinged ................ C. carneola
2b. Primary thallus of large squamules, podetiagreyish ...................... 3
3a. Lower surface of primary squamulesyellowish ........................... C. foliacea
3b. Lower surface of primary squamuleswhite...................ooeveenn 4
4a, PodetiaWIthOUL CUD ... ovu et e e e e e e e e e 5
Ab. POdetiaWith CUPS ... ...ie e e e e e e e e e e 6
5a. PodetiaP+ Orange-red ..........ooveviriiie i e e C. cartilaginea
Bh. POELIAP- ... C. decorticata
6a. Podetia with definite and trumpet shaped CUPS .......covvvviviiieiennnn, C. fimbriata
6b. Podetiawith irregular cupsor lacking cups ........ccoovveve e vennn, 7
7a. SorediafarinoSe ......c.uvi i C. coniocraea
7h. Sorediagranular ..........ooovie i C. ramulosa
8a. Base of podetium persistant ..........c.ooiieiie it 9
8b. Base of podetium dying ........ccoouvieeiiiiie e e e C. uncialis
9a. Primary thallus of large and broad squamules ................coeeveevnnns C. ceratophylla
9b. Primary thallus of narrow crenate sqUamuIEs ..............c.oveeeveinneenns 10
10a. PodetiaP+ deepyelloworred ........c.ccovvvviiiiii i e 11
10D, Podetia P- ... C. glauca
11a. PodetiaP+ degp yellow toorange ..........cooveviviiie i, C. parasitica
11b. PodetiaP+ orangeredtored ........ccoovvieiii i e 12
12a. Primary squamules disappearing, podetial

branch tapering, granulose-sorediate .............ccovevviiviiine i ienenn C. scabriuscula
12b. Primary squamules persistant, podetia

irregularly branched, farinose-sorediate ...............cocvvvvveeeiennn. C. farinacea
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1. Cladonia carneola (Fr.) Fr., Lichenogr. EUR. Reforme: 233. 1831.
Pael. Fig. 1.

Primary squamules 1-2 x 1-3mm in Sze, upper Sde brownish grey, lower sde white,
esoridiate, lobed; podetia smple, 3-9mm long, 1-2mm broad, yellowish, farinose-sorediate,
forming cups, cups broad, oblique, margindly proliferating; apothecia on margin of cups
brownish, 1.5mm in diameter.

Podetia and squamules K+ yelow, P+ orange red.

Habit: Terricolous

Habitat: Prefers evergreen shola at an dtitude of 2100m and above.
Distribution: Nepal

Specimens examined: Anaimudi, Munnar, Idukki Dt.,, 2100m, Sephen & Viswam 8940
(KFRI).

Note: New record to India.
2. Cladonia cartilaginea Mull. Arg., in Flora 63: 260. 1880.
Platel. Fig. 2A.

Primary sguamules 2-4 x 1-2mm in Sze, upper Sde greyish, lower sde glaucous white,
sorediate, lobbed and marginaly incised; podetia greyish, moderately branched, 5-10mm
long, up to 1Imm in diameter, decorticate, sorediate, tapering apicaly, apothecia on ends of
podetia; gpotheciaand pycnidia brown.

Podetia and squamules P+ orange red, K+ yellow.

Habit: Saxicolous/Terricolous

Habitat: Prefers evergreen forest at an dtitude of 850m and above.

Distribution: Eagtern and Western Himaayan region.

Specimens examined: Nilikkal, Slent Valey Nationa Park. Pdakkad Dt., 900m, Stephen

20091 (KFRI); Kakki Damgte, Pathanamthitta 0., 850m, Stephen 21933 (KFRI); Pothumaa,
Nelliampathy, Paakkad Dt., 1000m, Sephen 21098 (KFRI)

Note: New record to Peninsular India.
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3. Cladonia ceratophylla (Sw.) Spreng., Catd. Lich. Univ. 4: 461. 1927.

Primary sguamules 1-25 X 0.5-1mm in dze, upper Sde greyish, lower sde white
margindly rolled inwards, lobed; podetia 7-16mm long, 0.5mm broad, greyish, decorticate,
granular-sorediate, base of podetium persstent, irregularly branched; apothecia on margin of
cups, brownish
Podetia and squamules P+ red, K+ yellow
Habit: Corticolous

Habitat: Prefers evergreengrasdand margin at an dtitude of 900m and above on Syzygium
p.

Digtribution: Tamil Nadu

Specimen examined: Kattgpara shola, Idukki Dt., 925m, Stephen 21825 (KFRI)
Note: New record to Kerala

4. Cladonia coniocraea (Floerke) Sprengdl., Syst. Veg., Linnd., ed. 16(4): 272. 1827.
Patel. Fig. 2B.

Primary sguamules 1-3 x 0.5-2mm in Sze, upper side greyish, lower sde white, margin
sorediate, lobed, flat or involute; podetia 510mm long, 22mm broad, farinose-sorediate, with
cups, cups sorediate; apothecia brownish, sessile.

Podetia and squamules K-, P+ red

Habit: Corticolous

Habitat: Prefers grasdand trees at an dtitude of 1800m and above on Rhododendron tree.
Distribution: Arunacha Pradesh, Jammu & Kashmir, Nagaland and Uttar Pradesh.

Specimens examined: Pettimudi, Rgamdla, Munnar, Idukki Dt., 1800m, Stephen 20182
(KFRI).

Note: New record to Peninsular India
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1. Cladonia decorticata (Floerke) Sprengd., Syst. Veg 4(1): 271(1-7). 1827.
Patel. Fig. 2C.

Primary squamules 0.5-2 x 0.5-1mm in Sze, upper Sde greyish, lower sde white, lobed;
podetia 10-20mm long, 1-1.5mm broad, irregularly branched, tapering, decorticate, sorediate,
cupless, axils closed, margin entire; cups bearing brown gpothecia, pycnidia brown.

Podetia and squamules P-, K-
Habit: Corticolous

Habitat: Prefers evergreen shola magins a an dtitude of 1600m and above on
Rhododendron tree.

Distribution: Western Himdayas

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22046
(KFRI).

Note: New record to Peninsular India.
6. Cladonia farinacea (Vanio) A. Evans. in Rhodora 52: 95. 10. 1950.

Primary squamules 1-2 x 0.5-1mm in dze, upper dde greyish, lower Sde white,
esorediate, margin incised and lobed; podetia 10-35mm long, 0.5mm broad, branched, base of
podetium persstent, farinose-sorediste, with or without cups, cupless podetia irregularly
branched; cups proliferating, brown, 2mm wide; gpothecia absent
Podetia and squamules K+ yellow, P+ orange-red
Habit: Terricolous/Corticolous/Saxicolous

Habitat: Prefers evergreen shola-grasdand margin on the base of Rhododendron tree or on
rock or cuttings at an atitude of 1600m and above.

Distribution: Tamil Nadu
Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Sephen & Viswam

20114 (KFRI); Slent Vadley Esate, Munnar, ldukki Dt., 2300m, Sephen 20185 (KFRI);
Mannavan Shola, Marayoor, Idukki Dt.,1650m, Stephen 22059 (KFRI).

Note: New record to Kerala
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7. Cladonia fimbriata (L.) Fr., Wain, Monogr. Cladon. Univ. 2. 246. 1894.

Primary squamules 05-1.5 x 0.5-1mm in Sze, upper Sde greyish, lower side white,
lobed; podetia smal up to 10mm long, 0.5mm broad, smple, farinose-sorediate, with definite
cups, cups trumpet shaped; apothecia and pycnoconidia brown.

Podetia and squamules P+ red, K+ yellow
Habit: Saxicolous

Habitat: Prefers ecotone region of evergreen shola and grass land area a an dtitude of
2000m and above.

Digribution: Himaayas and Tamil Nadu.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt.,, 2000m, Stephen 21962
(KFRI).

Note: New record to Kerala
8. Cladonia foliacea (Huds.) Willd. Catd. Lich. Univ., 4: 525. 1927.
Patel. Fig. 3.

Primary squamules 1-25 x 0.5-1.5mm in sze upper sSde greyisrbrown, lower side
ydlowish, crenate with imbricate incurved lobes, podetia smdl, smple, up to 5mm long,
0.5mm broad, lacking cups, Serile.

Podetia and squamules P+ red, K+ yellow

Habit: Saxicolous

Habitat: Prefers grasdand at an dtitude of 1200m and above.
Distribution: Nepal

Specimens examined: Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21841
(KFRI).

Note: New record to India.

9. Cladonia glauca Floerke, DeCladon: 140 Pasg. 1828.
Primary sguamules smadl, 0.5-2 x 0.5-1mm in Sze, upper Sde greyish, lower Sde white,

crenate; podetia branched, persistent, farinose-sorediate, decorticate, with or without cups,
cups minute; derile.
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Podetia and squamules K+ yellow, P-

Habit: Saxicolous

Habitat: Prefers grasdands at an dtitude of 1100m and above.

Distribution: Nepa

Specimens examined: Muthikulam, Srruvani, Palakkad Dt., 1225m, Stephen 21167 (KFRI).

Note: New record to India.
10. Cladonia parasitica (Hoffm.) Hoffm, Dent. H. 2: 127. 1796.
Patel. Fig. 2D.

Priamary sguamules 1-25 x 0.5-1Imm in Sze, upper dde greyish, lower sde white,
margindly sorediate, lobed; podetia 6-15mm long, 1mm broad, greyish, smple to irregularly
branched, axils open, cups absent, granular sorediag; apothecia absent.

Podetia and squamules K+ yelow, P+ yellow

Habit: Saxicolous/Corticolous

Habitat: Prefers evergreen and shola or grasdand edge at an dtitude of 900-2300m.

Distribution: Arunacha Pradesh, Meghadaya and Nagaand.

Specimens examined: Pullukuthimala, New Amarambaam Reserve Forest, Mdappuram Dt.,
1200m, Stephen 20017 (KFRI), 900m, 20026 (KFRI); Kdlar Estate, Munnar, ldukki Dt.,

1500m, Stephen 20153 (KFRI); Slent Valey Estate, Munnar, Idukki Dt., 2300m, Stephen
21015 (KFRI).

Note: new record to Peninsular India.
11. Cladonia ramulosa (With.) Laundon, Lichenologist 16: 225. 1984.

Primary squamules 2-4 x 1-2mm in Sze, upper dde greyish, lower sde white, crenate,
lobed; podetia smple or branched, greyish, 15-30mm long, 1mm broad, partly decorticate,
granular-sorediate, with smal squamules on the branches, with or without cups, cups 1mm
broad; apothecia brown.

Podetia and squamules K+ yedlow, P+ orange-red

Habit: Corticolous/Saxicolous Terricolous
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Plate-1

Fig. 1. Cladonia carneola

Fig. 2. A. Cladonia cartilaginea B. C. coniocraea
C. C. decorticata D. C. parasitica
E. C. uncialis




Habitat: Prefers shola or grasdand cuttings at an dtitude of 1600m and above.

Distribution: Himaayas, Tamil Nadu and Kerda.

Specimens examined: Mannavan shola, Marayoor, ldukki Dt., 1650m, Stephen 22035
(KFRI), 2000m, 21949a (KFRI); Anaimudi, Munnar, Idukki Dt., 2600m, Sephen 22111
(KFRI).

12. Cladonia scabriuscula (Delise in Duby) Nyl., Flora58: 447. 1875.

Primay squamules 2-4 x 0.5-2mm in Sze, upper Sde greyish, lower sSde white,
irregularly lobed, esorediate or granular sorediate; podetia 15-30mm long, 0.5-1mm broad,
dichotomoudy or irregularly branched, greyish, tapering apicdly, granular orediate, axils
open; cups absent; gpothecia at the tip of podetia.

Podetia and squamules K+ yellow, P+ yellow-orange.

Habit: Corticolous

Habitat: Prefers sholaforests a an dtitude of 2100m on the base of Rhododendron tree.
Digtribution : Nagaland, Skkim, Tamil Nadu, Uttar Pradesh and West Bengdl.

Specimens examined: Eravikulam National Park, Idukki Dt., 2100m, Sephen 20116 (KFRI);
20095 (KFRI).

Note: New record to Kerala.
13. Cladonia uncialis(L.) Web., Catal. Lich. Univ. 4: 617 1927.
Patel. Fig. 2E.

Primary squamules rare, if present £2 x 0.5-1mm in Sze, upper Sde greyish, lower sde
white; podetia intricately branched, 20-40mm long, 1mm broad, dying a base, axils dilated,
perforated with smal squamules, with or without cups, podetid tip tapering a gpex in cupless
podetia; cups 1mm broad; derile.

Podetia and squamules K-, P+ yellow
Habit: Saxicolous
Habitat: Prefers open exposed areain evergreen forests at an dtitde of 800m and above.

Digtrihution: Temperate Himadayas
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Specimens examined: Kakki dam dte, Pathanamthitta Dt., 850m, Sephen 21932 (KFRI);
21934 (KFRI).

Note: New record to Peninsular India.

Family Coccocar piaceae
Genus Coccocarpia Pers.

Thalus squamulose to foliosed, dorsventra, heteromerous, whitish grey or lead grey to
brown grey, upper surface smooth with or without concentric rings, iddia present or absent;
lower surface with rhizines, smple, sometimes forming a hypothdlus, corticated on upper
and lower surfaces, photobiont a blue green aga gpothecia adnate, irregular in outling, asci
8-gpored, spores colourless, usualy with oil droplets.

Arvidsson (1982) monographed this genus. About 21 species are known from the
tropical and subtropicd regions of the world. Awasthi (1985) reported 3 species from India
All the 3 species have been collected during this sudy and discribed.

Key to the species
1a ThalluSTSIAIEIE ... o ceeie e e e, 2
1b. Thalluslacking isidia..........oovvir i e e e, C. erythroxyli
2a. Isidiagranular to cylindrical, thallus with concentricrings .............. C. palmicola
2b. Isidia squamulose to microphylline, thallus without
CONCENEITC TINGS ..+t eet ettt et et et e et et e e et e ren e C. pellita

1. Coccocarpia erythroxyli (Sprengel) Swinscow & Krog., Norw. J. Bot. 23:256. 1976.

Thdlus orbicular or irregular patches, whitish grey-lead grey, broadly flabdlate margin
incised or weakly branched, deflexed, lobulate; upper surface glossy with concentric rings,
iddia absent; rhizines blackish, apothecia common, scattered to crowded, up to 4mm in
diameter, some times irregular; proper exciple eupargplectenchimatous, thaline exciple
indigtinct; epithecium brownish or blackish.

Habit: Corticolous'Saxicolous

Habitat: Prefers dl climatic conditions in moist shady or open places a an dtitude of 800m
and above.

Digtribution: Assam, Karnataka, Kerdla, Maharashtra, Manipur, Nagaand, Tamil Nadu and
West Bengd.

Specimens examined: Punnamada, Silent Valey Nationd Park, Paakkad Dt., Stephen 20087
(KFRI); Mannavan shola, Marayoor, Idukki Dt., Stephen 22058 (KFRI); Pakshipadalam,
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Wayanad Dt., Stephen 21063c (KFRI); Kattapara shola, Idukki Dt., Sephen 21810 (KFRI);
Uppupara, Periyar Tiger Reserve, Idukki Dt., Sephen 21857 (KFRI).

2. Coccocarpia palmicola (Sprengd) Arvidsson & D. Galoway, Bot. Notiser 132: 242. 1979.
Thdlus orbicular or irregular patches, lead grey, lobes imbricate, flabdlate or rotund at

goices, margin incised; upper dSde glossy, minutdy wrinkled, igdiste; igdia lamind,

concolourous with the thdlus, globular to cylindrica; rhizines blackish, serile.

Habit: Corticolous/Saxicolous

Habitat: Abundant on trees, rocks and in al types of vegetation at an dtitude of 900 - 2100m.

Digtribution: Assam, Karnataka, Kerda, Maharashtra, Manipur, Nagaand, Tamil Nadu and
Uttar Pradesh.

Specimens examined: Pullukuthimaa, New Amaambdam Resarve Forests, Maagppuram
Dt., Sephen 20019 (KFRI), 20023 (KFRI); Chinnamaa, Anamudi, Munnar, ldukki Dt.,
Sephen 22088b (KFRI); Ranimedu, Neliampathy, Pdakkad Dt., Sephen 21069 (KFRI);
Pothumaa, Ndliampathy, Paakkad Dt., Stephen 21082 (KFRI); Kattapara shola, Idukki Dt.,
Sephen 21819 (KFRI), 21825 (KFRI); Muthikulam, Siruvani, Pdakkad Dt., Stephen 21145
(KFRI); Uppupara, Idukki Dt., Stephen 21859 (KFRI).

3. Coccocarpia pellita (Ach.) Mull. Arg. Em R. Sant., Symb. Bot. Upsa. 12(1): 420. 1952.
Thdlus in orbicular or irregular patches, lead gey or sometimes brownish, imbricate,

flabellate or rounded at apices, margin incised, sometimes lobulate; upper surface glossy,

igdiate; igdia lamind to margind, dense, concolorous with the thalus, microphylline; lower

surface brown or blackish, rhizines blackish; sterile.

Habit: Corticolous/Saxicolous

Habitat: Prefers open moist areas in grasdands or evergreen shola on tree and rocks a an
atitude of 1500-2100m.

Disgtribution: Kerda, Manipur, Meghalaya, Nagaland, Tamil Nadu and Uttar Pradesh.

Specimens examined: Eravikulam Nationa Park, Idukki Dt., Stephen 20106 (KFRI);
Uppupara, Periyar Tiger Reserve, Idukki Dt., Sephen 21844 (KFRI)
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Family Collemataceae

Key togenera
la. Thallusnot corticated on upper and lower surface ........................ Collema
1b. Thallus corticated on both surfaces or only on the upper surface ....... Leptogium

Genus Collema Webber in Wiggers

Thdlus smdl to lage usudly foliose, sometimes subcrusose or sguamulose,
gelainous, homoiomerous, ecorticated, olivegreen to blackish green, distincly lobate; isdia or
pustules present or absent; photobiont a blue green dga; rhizines absent; apothecia with an

outer thdline and inner proper exciple; asci 8-spored; spores colourless, transversaly septate
to muriform.

There are about 80 species of Collema in the world (Degelius, 1954, 1974). Akhtar and
Awasthi (1980) sudied the Indian species of Collema and reported 34 species from India
During the present study 6 species of Collema collected are discribed.

Key to the species
1a ThalluSTSIAIAIE ... e e 2
1b. Thalluslacking iSidia ... .....coevvie e e e e e 5
2a. Isidiasgquamuliform, rarely globular whenyoung ............. ............ C. flaccidum
2b. 1SIdI@OtNEIWISE ... 3
3a. Thallus uniformely smooth, lacking ridgesand furrows .................. 4
3b. Thallus striate, ridged or pustulate ...........c.ccoveiiiiiiiii e e, C. auriculatum
4a. Apices of lobes swollen and plicate, isidiaglobular ....................... C. tenax
4b. Apices of lobes uniformly thin; isidiaglobular to coralloid .............. C. subflaccidum
5a. Thallus fenestrate, greenish grey toolivegreen .............cccevveveneee. C. glaucophthal mum
var. implicatum
5b. Thallus not fenestrate, dark olive brown ..............cccocee v C. conglomeratum

var. crassinsculum

1. Collema auriculatum Hoffm, Deut. FH. 98. 1976.

Thdlus foliose, in smdl patches, loosdy adnate to the substratum, dark olive green to
bluish or blackish green; lobes orbicular, irregularly lobulate; margins incised; upper surface
rugose, driated, igdiae iddia dense, globular to clavate, sometimes sguamuliform; pseudo
cortex absent; dterile.

Habit: Prefers trees with open moist places a an dtitude of 800-2000m.
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Digtribution: Tamil Nadu and Uttar Predesh

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 22014b
(KFRI), 22018 (KFRI); Shingampara, Siruvani, Pdakkad Dt., 900m, Sephen 21132a (KFRI).

Note: New record to Kerala.

2. Collema conglomerata Hoffm. Dent. FI. 102. 1976. var. crassinsculum (Mame) Degd.,
Symb. Bot. Upsal. 13(2): 43. 1974.

Thdlus foliose, catilaginous, dark grey to blackish grey; lobes short, rounded; upper
surface ridged, crumpled, igdia absent; gpothecia lamind, on the ridges, 2mm in diameter,
thalline exciple rough, proper exciple euparaplectenchymatous, spores transversely septate, 2
cdled.

Habit: Corticolous

Habitat: Prefer open moist placesin evergreen forest at an dtitude of 800m
Distribution: Maharashtraand Tamil Nadu

Specimens examined: Kakki, Pathanamthitta Dt., 900m. Siephen 21186 (KFRI).

Note: New record to Kerala.
3. Collema flaccidum (Ach.) Ach., Lichenogr. Univ. 647. 1810.

Thdlus foliose, bluish grey to brownish grey; lobes orbicular; upper surface smooth,
iddiate; iddia squamuliform, young iddia globular; apothecia rare, proper exciple
subparaplectenchymatous,; spores elipsoid, 4-5 septate.

Habit: Corticolous
Habitat: Prefers moist shady places in evergreen forests at an dtitude of 1500m.
Disgtribution: Jammu & Kashmir and Temperate Hilamdaya.

Specimens examined: Kdlar Estate, Munnar, Idukki Dt., 1500m, Stephen 20014b (KFRI),
20146 (KFRI), 20152 (KFRI).

Note: New record to Peninsular India

4. Collema glaucophthalmum Nyl. var. implicatum (Nyl.) Degd., Symb. Bot. Upsd., 20(2):
167. 1974.

Thdlus foliose, catilaginous and hard, dark greenish grey to blackish green; lobes
rounded or elongated; upper surface rough, ridged and fenestrated, isidia absent; apothecia
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crowded, lamind, on the ridges and pusules, thdline exciple smooth; proper exciple
euparaplectenchymatous, spores acicular to fusform, sickle shaped or straight, 4-6 septate.

Habit : Corticolous
Habitat: Prefer moist shady or open places in the evergreen forest at an atitude of 900m.
Digribution : Kerda Manipur, Nagadand and Tamil Nadu.

Specimens examined: Kakki Damdgte, Pathanamthitta Dt., 900m, Sephen 21922 (KFRI),
21196 (KFRI).

5. Collema subflaccidum Degel., Symb. Bot. upsal. 20(2): 140. 1974.

Thdlus foliose; dark grey to greyish brown; lobes orbicular; upper surface smooth to
rough; idgdiate iddia lamind to margind, dense, globular to cordloid, rardly squamuliform;
apothecia rae,  thdline exciple iddisée or non iddiae  proper  exciple
euparaplectenchymatous, spores ellipsoid, 5-8 septate.

Habit: Corticolous
Habitat: Prefers moist shady placesin the evergreen forests at an dtitude of 1500m.

Digribution: Janmu & Kadmir, Himacha Pradesh, Tamil Nadu, Uttar Pradesh and West
Bengd.

Specimens examined: Kalar Estate, Munnar, Idukki Dt., 1500m, Sephen 20147 (KFRI).

Note: New record to Kerala

6. Collema tenax (Sw.) Ach. En. Degd., Ach. Lichenogr. Univ. 635. 1810.

Paell. Fig.1.

Thdlus foliose, dark olivaceous grey to blackish green; lobes orbicular; margins
swollen and plicate, entire or lobulate, upper surface rough, igdiate isdia granular and
gase,  goothecia 1mm  in diameter;  thdline  exciple entire  proper  exciple
subparaplectenchymatous; spores elipsoid, muriform, 3-5 septate, longitudinally septate.

Habit: Corticolous

Habitat: Prefers dense shady areas in the evergreen forests at an dtitude of 900m.
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Digribution: Maharashtra and North Western Himdaya

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21940 (KFRI).

Note: New record to South India.

Genus Leptogium (Ach.) Vainio

Thdlus  foliose,  homoiomerous,  pargplectenchymatoudy  corticated;  |obate,
subgelainous, lead grey to bluish or greenish; flattened; margin entire to lacerate, crenate or
igdiate; upper surface smooth, undulate or wrinkled or lobulate or igdiate; soredia absent,
photobiont a blue green adga; lower surface smooth or glabrous or tomentose; apothecia
emergent, adnate, sessile or pedicillate; asci 8-spored; spores colourless, transversaly septate
or musform.

The genus Leptogium is cosmopolitan in origin and there are about 150 species
digributed in the tropica regions of the world. Awasthi and Akhtar (1977,1979) studied the
Indian species of Leptogium and recorded 42 species from India Among these, 23 species
have been collected during the present study and described.

Key to the species

1a Thallus with tomentum of multicellular hyphal hairs..................... 2
1b. Thallus laking tomentum of multicellular hyphal hairs................... 3
28 ThalluSiSidiate ........o oo e L. burnetiae
2b. ThalluSISIdiate ..o e e e L. burgessii
3a. Thallus paraplectenchymatous throughout itsthickness................... 4
3b. Thallus not paraplectenchymatous throughout itsthickness.............. 5
4a. Thallusgranular SQUaMUIOSE .........vivviriie it e e L. subtile
4b. Thallus cushion shaped with coralloid out growths ....................... L. tenuisissimum
5a. Sporestransversely SEPtate ..........ovvveiiiee i 6
Bb. SPOresSMUSIfOrM ... 7
6a. Lobes crumbled and wrinkled; sporesacicular ...................co.eeels L. adpressum
6b. Lobesreticularly wrinkled; sporesfusiform ...................cooeeenn . L. brebissoni
7a. Thallus or apotheciaisidiate ..........oveviiieiie i e e 8
7b. Thallus and apothecialackingisidia.............cooevieiiiiiii e, 13
8a. Isidiapresent only onthethalineexciple ............coooeviiii e, L. marginellum
8b. Isidiaon thethalline exciple, aswell ason the

laminaand marginof thallus ..., 9
9a ThallusSMOOth ... e 10
9b. Thalluswrinkled ... e, 12
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10a. Isidia sguamuliform, never cylindrical
10b. Isidiagranular to cylindrical

11a Margin of thallus entire or rarely isidiate,
isidiacylindrical, rarely squamuliform, blackish

11b. Margin of thallusisidiate and lobulate,
isidiaconcolourouswiththethallus .............cocoooeiiii i,

12a. Isidiabranched; wrinkles acutely raised
12b. Isidiasimple, wrinkles not acutely raised

13a. Thalluslobes anastomosing
13b. Thallus lobes not anastomosing

14a. Thdline exciple lobulate
14b. Thalline exciple not lobulate

15a Thalluswrinkled
15b. Thallus not wrinkled

16a. Layersof isidiometric cells below the apothecia........................
16b. Only one layer cortical cell below the apothecia........................

17a. Thallus rugose, dark, thalline exciple rugose-tubercul ose
17b. Thallus not rugose, lead grey, thalline exciple smooth

18a. Proper exciple euparaplectenchymatous only in the marginal region .
18b. Proper exciple euparapl ectenchymatous in the

marginal aswell asbelow the hypothecium ...................coee e,
19a. Apothecia sessile
19b. Apothecia stipitate

20a. Lobes 5-10mm wide, lead grey to dark
grey-apothecia up to 2.5mm diameter

20b. Lobes up to 3.5mm wide, lead grey,
apotheciaup to 1.2mm in diameter

21a. Thalluslobes erect to semi-erect,
bluish grey to dark or olivaceous .
21b. Thalluslobes horizontal, ashy grey to Iead grey

22a. Thalline exciple smooth, ashy grey
22b. Thalline exciple periclinally wrinkled, lead grey

1. Leptogium adpressum Nyl. Syn. Lich. 1: 131. 1860.

L. denticulatum
11

L. pichneum

L. cyanescens

L. isidiosellum
L. austro-americanum

14
15

L. phyllocarpum
L. chloromelum

16
18

17
L. platynum

L. fallax
L. corticola

19

L. indicum

L. azureum

L. moluccanum

L. gelatinosum

.2

L. ulvaceum
L. cochleatum

Thdlus foliose, 2-4cm in Sze, closdly adnate to the subsiratum, dark grey when dry,
ashy grey when wet; lobes irregularly divided and crumpled, margin entire to wavy; upper
and lower surface wrinkled; iddia absent; apothecia margind, sessle, 1.5mm in diameter,

gnooth;  thdline  exciple irregulaly  to

peridinaly

wrinkled;  proper  excple

euparaplectenchymatous; spores acicular, transeversaly 13-18 septate.

Habit: Corticolous
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Habitat: Prefers moist shady region in the evergreen forests at an dtitude of 700m.
Digribution: Tamil Nadu

Specimens examined: Thirundly, Wayanad Dt, 700m, Stephen 21038 (KFRI);
Shingampara, Siruvani, Palakkad Dt., 750m Stephen 21183 (KFRI).

Note: New record to Kerala

2. Leptogium austro-americanum (Mame) Dodge, Ann. Mo. Bot. Gard. 20: 419. 1933.
Thalus foliose, up to 2cm in Sze, loosdly or closdy attached to substratum, dark grey;

lobes orbicular, discrete, margin entire, plane to wavy; lamind or sometime margind, smple,

globular or rardy squamuliform; gevile.

Habit : Corticolous

Habitat: Prefers base of treesin shady areas in the forests at an atitude of 900-2100m.

Distribution: North Western Himalayaand Kerda

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21883 (KFRI);

Eravikulam Nationd Park, Idukki Dt, 2100m, Stephen 20124a (KFRI); Kulaydakadavu, New

Amarambaan Reserve Forests, Maappuram Dt, 900m, Stephen 20001 (KFRI);

Pakshipaddam, Wayanad Dt., 1500m, Sephen 21064a (KFRI); Upper Moozhiyar,

Pathanamthitta Dt., 950m, Stephen 21902a (KFRI).

3. Leptogium azureum (Sw.) Mont. In Webb. & Berth., Hist. Nat. [les Canar. 3: 129. 1840.
Thdlus foliose, upto 3cm in sze, loosdy or closdly atached, lead grey to dark grey;

lobes orbicular to elongate, margin entire, plane to wavy; upper surface smooth; isdia absent;

goothecia lamind submargind, sessle to shortly dipitate 1mm in diameter; thdline exciple

entire; proper exciple euparaplectenchymatous at margind region; spores dlipsoid, muriform.

Habit: Corticolous

Habitat: Prefers open moist areas in evergreen forests at an dtitude of 800-1200m.

Distribution: Meghalaya, Nagdand, Tamil Nadu, Uttar Pradesh and West Bengal.

Specimens examined: Ranimedu, Nelliampathy, Padakkad Dt., 800m, Stephen 21068 (KFRI);
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Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21944 (KFRI), Uppupara, Periyar Tiger
Reserve, Idukki Dt., 1150m, Stephen 21848 (KFRI), 21850 (KFRI).

Note: New record to Kerala.
4. Leptogium brebissoni Mont. In Webb., Hist. Nat lies Canar. 3: 130. 1840.

Thdlus foliose, 2cm in sze cdosdy atached to the subgsratum, dark grey, margin
entire, reticulady wrinkled, thin; iddia absent; gpothecia margind, 1mm in diameter; spores
fusform, dlipsoid.

Habit: Corticolous

Habitat: Prefers moist areas in the forests at an dtitude between 1200-2300m.

Distribution: Tamil Nadu

Specimens examined: Muthikulam, Sruvani, Palakkad Dt., 1225m, Sephen 21148 (KFRI);
Eravikulam Nationad Park, Idukki Dt., 2100m, Stephen 20142 (KFRI); Slent Vdley Edate,
Munnar, Idukki Dt., 2300m. Stephen 21033 (KFRI).

Note: New record to Kerala.

5. Leptogium burgessii (L.) Mont. Apud Webb., Hist. Nat. lles. Canar. 3(2): 129. 1840.

Thdlus foliose, loosdly attached to the subgratum, lead grey to bluish grey; lobes flat,
orbicular to sublinear, margin entire, plane to entire; upper surface smooth to rough; lower
surface smooth, covered by very short, dense white to pae brown tomentum; isdia absent;
goothecia submargind, sesdle to shortly  pedicillate;  thdline  exciple  microphylline  to
lobulate; spores dlipsoid.

Habit: Corticolous

Habitat: Prefers ecotone areas of the evergreen shola forests at an atitude of 2000m.

Digtribution:; Tamil Nadu

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 22014a
(KFRI).

Note: New record to Kerala
6. Leptogium burnetiae Dodge, Beich. Nova Hedwigia, 12: 120. 1964.

Thdlus foliose, loosdly or formerly attached to the substratum, grey bluish, deeply to
shallowly lobate, lobes orbicular to sublinear; margin entire to dentate; isSdiate; upper surface
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snooth to dightly rough, isdiate, iddia solid, smple; cordloid branched, concolourous with
thalus, lower surface pae with white tomentum; Serile.

Habit: Corticolous

Habitat: Prefers open moist places of evergreen forest at an dtitude of 700m and above.
Digribution: Himachd Pradesh, Nagdand, Tamil Nadu, Uttar Pradesh, and West Bengdl.

Specimens examined: Siruvani Damdte, Sruvani, Pdakkad Dt., 700m. Stephen 21112b
(KFRI).

Note: New record to Kerala

7. Leptogium chloromelum (Sw.) Nyl., Syn. Meth. Lich. 1: 128. 1860

Thdlus foliose, loosdy attached, grey to blackish grey; lobes anasomosing, margins
flaa to wavy, irregular; upper surface rough, wrinkled; isdia absent; lower surface drongly
wrinkled, pale gpothecia lamind to submargind, sessle thdline exciple concolourous to
thdlus, peridindly wrinkled proper exciple eupargplectenchymatous, spores muriform,

dlipsoid.

Habit: Corticolous

Habitat: Prefers open moist areas between an dtitude of 700-2500m.

Distribution: Kerala, Tamil Nadu and Uttar Pradesh.

Specimens examined: Eravikulam Nationd Pak, Idukki Dt., 2100m, Sephen 20124b
(KFRI); Pekshipadalam, Wayanad Dt., 1500m, Stephen 21064b (KFRI); Shingampara,
Siruvani, Paakkad Dt., Sephen 21132b (KFRI).

8. Leptogium cochleatum (Dickson) P. Jorg. & James, Lichenologist 15(2): 113. 1983.

Thdlus foliose, closdly attached to the substraum, lead grey; lower orbicular, margin
entire to wrinkled, iddia &bsent; lower surface smooth, pae apothecia lamind to
submargina, sessile, receptacle smooth, wrinkled a base thdline exciple corticated &
margin; proper exciple euparaplectenchymatous, spores muriform, dlipsoid.

Habit: Corticolous

Habitat: Prefers open humid place in the evergreen forests at an atitude of 900m.
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Digribution: Tamil Nadu and West Bengd.

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21897 (KFRI).
Note: New record to Kerala.

9. Leptogium corticola (Tayl.) Tusck., Cat. Pl. Cinc. 47. 1849.

Thalus foliose, loosdy atached to the substratum, lead grey to dark grey, lobes
orbicular, dightly wrinkled; lower sde distinctly wrinkled; isdia absent; gpothecia lamind to
submargind, sessle,  wrinkled  below;  thdline  exciple  entireg  proper  exciple
eupargplectenchymatous, spores elipsoid, muriform.

Habit: Corticolous/Saxicolous
Habitat: Prefers moist humid areas of the evergreen forest between an dtitude of 900-1200m.
Distribution: Tamil Nadu

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21902b (KFRI)
Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Sephen 21852 (KFRI).

Note: New record to Kerala

10. Leptogium cyanescens (Rabenh.) Korber, Syst. Lich. Germ.420. 1855.

Thalus foliose, loosdy attached to the substratum, lead grey to dark lead grey, glossy;
lobes orbicular, margin entire to isdiate, undulate; upper surface smooth to dightly rough,
iddiate; igdia sparse to dense, lamind, concolourous with the surface, granular to cylindricdl,
rarely squamuliform; lower surface pde, Serile.

Habit: Corticolous

Habitat: Prefers moist places in the evergreerysubtropical forests between an dtitude of 900
1700m.

Digribution: Himachd Pradesh, Maharashtra, Manipur, Nagdand, Tamil Nadu, Uttar
Pradesh and West Bengdl.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m. Sephen 22082
(KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Sephen 21941 (KFRI); Lockart Gap,
Munnar, Idukki Dt., 1800m, Stephen 22165a (KFRI).

Note: New record to Kerala



11. Leptogium denticulatum Nyl., Ann. Sci. Nat. Bot. 5 Ser. 7: 302. 1867.

Thdlus foliose, loosdy or closdy attached to the substratum, lead grey to dark grey;
lobes dightly sub erect, discrete, margin entire to lobulate; upper surface smooth, isdiate;
iddia dense, concolourous with the thalus, lower surface smooth; gpothecia rare, lamind,
thaline exciple concolourous to thalus, entire; proper exciple euparaplectenchymatous,
gpores dlipsoid, muriform.

Habit: Corticolous

Habitat: Prefers moist shady areas in the evergreen forest at an dtitude of 800m.
Distribution: Kerala, Maharashtra, Tamil Nadu and West Bengd.

Specimens examined: Kakki Damste, Pathanamthitta Dt., 850m. Stephen 21926 (KFRI)
12. Leptogium fallax Mull. Arg., Flora, 65: 292. 1882.

Thdlus foliose, loosdly attached to the subdratum, dark grey, magin entire; lobes
anastomosing undulate; upper surface rugose, dark, wrinkled, isdia absent; lower surface
pade gpothecia lamina, sessle thdline exciple rugosd tuberculose to laciniate; proper
euparaplectenchymatous,; spores muriform.

Habit: Saxicolous

Habitat: Prefers open moist areas in the evergreen forests at an atitude of 800m.
Digribution: Kerda and NorthWestern Himaaya

Specimens examined: Maleswara mudi; Palakkad Dt., 800m. Stephen 22124b (KFRI).
13. Leptogium gelatinosum (With.) Laundon, Lichenologist 18: 169-177. 1986.

Thalus foliose, loosdy attached to the substratum, dark grey to bluish grey; lobes
elongate or orbicular, overlgpping, discrete; margin entire, dightly folded;, upper surface
rough, irregularly wrinkled;, lower surface rough, igdia absent; apothecia submargind to
lamind, found on both the surface, sesdle thdline exciple entire, periclindly  wrinkled;
proper exciple euparaplectenchymatous; spores muriform.

Habit: Corticolous
Habitat: Prefers shaded areain the evergreen sholaforests at an dtitude of 2300m.

Digribution : Kerda, Tamil Nadu and West Bengd.
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Specimens examined Slent Vdley Edate, Munnar, Idukki Dt., 2300m, Sephen 21013
(KFRI).

14. Leptogium indicum Awas. & P. Akhtar, Geophytol. 8(2): 189-204. 1979.

Thdlus foliose, loosdy or firmly attached to the substratum, dark lead grey; irregularly
lobate, lobes orbicular, margin wavy; upper surface smooth to rough; lower surface rough;
goothecia  dense, lamind, pedicllae thdline exciple rough, sometimes longitudinaly
wrinkled, proper exciple euparaplectenchymatous; spores muriform, colourless.

Habit: Corticolous
Habitat: Prefers moist shady places in evergreen forest at an dtitude of 1000m.
Distribution: Maharashtra

Specimens examined: Wdakkad, Slent Valey Nationa Park, Palakkad Dt., 1050m, Stephen
20077 (KFRI).

Note: New record to Kerala. Hitherto this endemic species is known only from its type collection (Maharashtra).
The present collection confirmsits extended distribution.
15. Leptogium isidiosellum (Ridd.) Sierk, Bryologist 67: 282. 1964.

Thdlus foliose, firmely atached to the substratum, dightly crumpled;, grey to greenish
grey; lobes irregularly divided, orbicular, margin entire, upper surface wrinkled, wrinkled
acutedly raised igdiate, igdia dense lamind, smple to cordloid; lower surface wrinkled;
derile.

Habit: Corticolous
Habitat: Prefers open moist places in the evergreen forests at an dtitude of 2000m.
Distribution: Tamil Nadu

Specimens examined: Kulayaakadavu, New Amarambaam Reserve Forest, Maappuram
Dt., 950m. Stephen 20004 (KFRI).

Note: New record to Kerala

16. Leptogium marginellum (Sw.) S. Gray, Nat. Amer. Brit. L. 1. 401. 1821.
Thalus foliose, loosdly attached, grey to brownish grey, lobes orbicular, discrete,

margin undulate, upper surface dightly wrinkled, igdia absent; apothecia margind; thdline
exciple with squamuliform isidia; proper exciple euparagplectenchymatous, spores muriform.
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Habit: Corticolous
Habitat: Prefers shady moist areasin the evergreen sholafores at an dtitude of 1800m.
Distribution: Tamil Nadu

Specimens examined: Lockart Gap, Munnar, Idukki Dt., 1800m, Sephen 22165 b (KFRI).
Note: New record to Kerala.
17. Leptogium moluccanum (Pers)Vain., Etud. Lich. Bresil. 1:223. 1810.

Thdlus foliose, loosdly attached, grey to lead grey, lobes orbicular, discrete, margin
entire;, upper and lower surface smooth, pae, iddia absent; gpothecia submargind, sessile,
thalline exciple smooth; proper exciple euparaplectenchymatous; spores muriform.

Habit: Corticolous

Habitat: Prefers moist shady dopes in the evergreen forests a an ddgitude between 1000
1500m.

Digribution : Nagdand, Tamil Nadu and West Bengd.

Specimens examined: Pekshipddam, Wayanad Dt., 1500m, Sephen 21064c (KFRI);
Uppupara, Periyar Tiger Reserve, Idukki Dt., 950m, Stephen 21845 (KFRI).

Note: New record to Kerala.
18. Leptogium phyllocarpum (Pers.) Mont., Ann. Sci. Nat. Bot. 3: 10. 1848.

Thdlus foliose, loosdy attached, dark grey, lobes elongate, anastomosing, irregularly
divided, margin entire, wavy; upper surface wrinkled, wrinkles acute, lower surface,
wrinkled, pde, idgdia absent; gpothecia submargind to lamind, sessle thdline exciple
lobulate wrinkled; proper exciple euparaplectenchymatous, spores muriform; dlipsoid.

Habit: Corticolous/Saxicolous
Habitat: Prefers open area a an dtitude of 1000m.

Digribution: Nagaand and Tamil Nadu
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Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21902c (KFRI);
Shingampara, Siruvani, Padakkad Dt., 800m, Stephen 21135 (KFRI); Uppupara, Periyar Tiger
Reserve, Idukki Dt., 1150m. Sephen 21851 (KFRI).

Note: New record to Kerala.
19. Leptogium pichneum (Ach.) Mame, Ark. Bot. 19(8): 20. 1924.

Thdlus foliose, loosdly or cdosdy atached, leed grey to dark grey, lobes discrete,
contigous, margin entire, wavy; upper surface smooth; lower surface pde iddiate igdia
lamina to margind, cylindrical or squamuliform; serile.

Habit: Corticolous

Habitat: Prefers open or shady areas in the evergreen forests at an dtitude of 800m.

Distribution: Tamil Nadu

Specimens examined: Punnamda, Slent Vadley Nationd Pak, Pdakkad Dt., 1050m,
Sephen 20085 (KFRI); Kakki Damgte, Pathanamthitta Dt., 900, Stephen 21801 (KFRI);

Kattappara shola, Idukki Dt., 925m, Stephen 21823 (KFRI); Sruvani- riverine area, Siruvani,
Palakkad Dt., 750m, Stephen 21183 (KFRI).

Note: New record to Kerala

20. Leptogium platynum (Tuck.) Herre, Proc. Wash. Acad. Sci. 12: 144. 1910.

Thdlus foliose, fla, loosdy attached, dark grey to brownish grey, lobes irregular,
margin entire, wavy, fla; upper surface wrinkled;, acutdly raised; lower surface pde,
wrinkled, irregular; gpothecia margind to lamind, sessle thdline exciple peridindly
wrinkled, concolourous to the thalus, proper exciple euparaplectenchymatous, spores
muriform, dlipsoid.

Habit: Corticolous
Habitat: Prefers shady humid areas in the evergreen forests a an dtitude of 900m.
Distribution: Tamil Nadu

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21879 (KFRI).

Note: New record to Kerala

38



21. Leptogium tenuisissimum (Discson) Korber,
Patell. Fig. 2A.

Thdlus foliose, loosdly attached, cushion shgped, with cordloid outgrowths, |obes
orbicular, discrete, margin entire, pargplectenchymatous throughout;  upper surface plane,
lower surface pde apothecia lobulate, thdline exciple, entire;  proper exciple
eupargplectenchymatous.

Habit: Corticolous
Habitat: Prefers moist shady place at an dtitude of 1200m.
Digtribution: North Western Himalaya

Specimens examined: Muthikulam, Siruvani, Paakkad Dt., 1200m, Stephen 21143 (KFRI).

Note: New record to Peninsular India.
22. Leptogium subtile Torss.
Patell. Fig. 2B.

Thalus foliose, loosdy or firmdy atached, dark grey, lobes orbicular granular
squamulose,  paraplectenchymatous throughout; upper surface wrinkled, lower surface pae,
iddia absent; gpothecia lamind, margin  thick, thdline exciple entire, proper exciple
euparaplectenchymatous; spores smple.

Habit: Saxicolous
Habitat: Prefer open areaat an dtitude of 850m.
Distribution: North Western Himalaya

Specimens examined: Kulaydakadavu, New Amarambadam Reserve Forest, Madappuram
Dt., 850, Sephen 8999 (KFRI).

Note: New record to Kerala
23. Leptogium ulvaceum (Pers.) Vainio, Ann. Acad. Sci. Fenn. Ser. A, 15(6): 38. 1921.

Thalus foliose, loosdly attached, cushion shaped, lead grey to dark green, lobes
overlapping; margin entire, wavy; upper surface rough, isdia absent; lower surface smooth,
pale; apothecia lamind to submarginad, sessle proper exciple euparaplectenchymatous,
thalline exciple entire; spores muriform, dlipsoid.
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Habit: Corticolous

Habitat: Prefers open place at dtitudes ranging from 800-2300m.

Distribution: Nagdand and Tamil Nadu.

Specimens examined: Maleswaramudi, Paakkad Dt., 1800m, Stephen 22177 (KFRI); Silent

Vdley Egate, Munnar, Idukki Dt, 2300m, Stephen 21008 (KFRI); Kakki Damsite,
Pethanamthitta Dt., 850m, Stephen 21915 (KFRI).

Note: New record to Kerala

Family L ecanor aceae
Genus Lecanora Ach. Ex Luyken.

The genus Lecanora comprises of 400 species in the world. Indian taxa belong to the
subg. Placodium (Pers) Podt condsts of about 15 species in India (Awasthi, 1988). During
this study only one species has been collected and described.

1. Lecanoraindica Zahlbr. Cat. Lich. Univ. 5: 626. 1928.

Thdlus placodioid, corticate only on upper surface, monophyllous, 0.5mm in diameter,
ydlowish grey; apothecia blackish, lecanorine, asci-8- spored; spores hyaine, smple.

Thalus K+ yelow, P-.

Habit: Saxicolous

Habitat: Prefers exposed rocks in the grasdands at an altitude of 1800m. and above.
Distribution: Tamil Nadu

Specimens examined: Chockanad Estate, Munnar, Idukki Dt.,, 1800m, Sephen 22173
(KFRI).

Note: New record to Kerala.
Family L ecidiaceae
Genus Phyllospora Mull. Arg.

Awasthi (1988) reported 2 species of Phyllospora from India. During the present study
only one species collected is described.
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1. Phyllospora corallina (Eschw.) Mull. Arg., Jb. 20: 264. 1894.

Thalusfoliose, corticated on upper surface only, heteromerous, laciniate, corraine
branched; hypothalus brown-black apothecium sessile, hypothecium hyaline; asci 8-spored,;
spores smple, hydine.

Thdlus K+ ydlow, P+ light ydlow.

Habit: Corticolous

Habitat: Preferstreesin the shady places at an dtitude between 900-2000m.
Distribution: Tamil Nadu

Specimens examined: Pettimudi, Munnar, 1dukki Dt., 1800m, Stephen 20160 (KFRI); Kakki,
Pathanamthitta Dt., 900m, Stephen 21200 (KFRI).

Note: New record to Kerala.
Lichen Imperfecti
Genus Leprocaulon Nyl.

Awasthi (1988) reported 2 species of Leprocaulon from India Both the species were
reported from the gtate of Sikkim. During the present study one species is collected from this

phytogeographic region is described.

1. Leprocaulon pseudoarbuscula (Asah.) Lamb & Ward., J. Hattori Bot. Lab. 38: 499-553.
1974.

Paell. Fig. 3.

Primary thallus verrucul ose; pseudopodetia cartilaginous terete, Smple or branched,
leprose-sorediate; photobiont, agreen dga, thalusin tufts, dendroid, branches soft fragile;
apothecia and pycnidia absent.

Thdlus K+ yelow, C-, P+ orange red.
Habit: Terricolous/Corticolous
Habitat: Prefers humid areas in the forests at an dtitude of 2000m and above.

Distribution: Skkim
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Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 20112 (KFRI);
Mannavan Shola, Marayoor, Idukki Dt., 1650m, Sephen 22072 (KFRI); Pothumala,
Nelliampathy, Palakkad Dt., 1000m, Sephen 21104 (KFRI).

Note: New record to Peninsular India.

Family Pannariaceae

Key to genera
la. Thallus corticated on both surfaces.............cocooveiii i, 2
1b. Thallus corticated on upper surfaceonly ...........c.cooveeviiieeiinnennnn, 3
2a. Upper surface with white hispid hairs, hypothallusblack ................ Psoroma
2b. Upper surface without white hispid hairs, hypothallus
blue-brown to brown-black .............cooiiii i Pannaria

3a. Upper surface uniformely arachnioid tomentose,
sporesthick walled ..o, Leioderma
3b. Upper surface lacking tomentum, sporesthinwalled ..................... Parmeliella

Genus Leioderma Nyl.

Only a sngle species of Leloderma has been reportd from India (Awasthi, 1988).
During this sudy this species has been collected and desribed here.

1. Leioderma sorediatum G. Gdloway & P.M. Jorge; Lichenologist 19: 390. 1987.

Thdlus foliose, corticated on upper surface only; upper surface uniformly arachnoid
tomentose, margin sorediatum, photobiont a blue green dga; Serile.

Habit: Corticolous
Habitat: Prefers open areas of evergreen forests at an atitude between 900- 1500m.
Digtribution: Tamil Nadu and Kerda
Specimens examined: Pakshipadalam, Wayanad Dt., 1500m, Stephen 21063 (KFRI); Upper
Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21875b (KFRI).
Genus Pannaria Delisein Bory

Thalus squamulose to foliose, appressed, corticated on both surfaces, heteromerous,
photobiont a blue green dga, hypothalus present, isdiate or non isdiate, non sorediate,;
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goothecia present, lamind adnae hypothecium hydine to brown; asci 8-spored; spores
ample, hydine.

The genus Pannaria is digributed Pantropicd temperate subarctics regions of the
Northern and Southern Hemisphere of the world (Jorgensen, 1978, 1994). Awasthi (1988)
recorded 6 species from India. Among these 3 species are collected during the present study.

Key to the species
1a ThalluSTSIAIAIE ... ..ee e e e e e e P. stylophora
1b. Thalluslacking iSidia ... ....ccvvviie i e e e 2
28. SPOresWith €PISPOIE ......vnee e et e e e e 3
2b. Spores|acking EPISPOIE ......cuuuie et et et P. leucophaea
3a. Thallus squamul ose-foliose with enlarged radiating lobes ................ P.rubiginosa
3b. Thallus squamul ose-crustose, without enlarging radiating lobes ....... P. leucosticta

1. Pannaria leucophaea (Vahl.) P.M. Jorg., Oper. Bot. 45: 1-124. 1978.
Patelll. Fig. 1.

Thdlus squamulose-crustose, grey brown to black squamules discrete; hypothdlus blue-
black; apothecia up to 1mm in diameter, discs brown-black, with or without thaline margin;
hymenium blue black in the upper pat, 1+ blue green, turning red-brown; spores colourless,
lacking epispore.

Habit: Corticolous
Habitat: Prefers base of treesin the shola dopes at an dtitude of 1600m.
Distribution: Himdaya

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22081
(KFRI).

Note: New record to Peninsular India.
2. Pannaria leucosticta (Tuck. In Darl.) Nyl., Ann. Sci. Nat. Bot. Ser. 4.12: 294. 1859.

Thdlus squamulose, brown, margind sguamules eongated, lobe ends white beted
tomentose, hypothdlus blue-black; apothecia frequent; disc brown; thdline margin white
belted tomentose, upper part of hymenium brown, remaning pat colourless, 1+ blue-green,
turning red-brown; spores colourless; elipsoid, epispore present; epispore broadly acuminate,
present at both apices.

Habit: Corticolous
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Habitat: Mostly prefers barks of Rhododendron in the sholaforest at an dtitude of 2000m.
Disgtribution: Tamil Nadu

Specimens examined Mannavan shola, Marayoor, ldukki Dt., 2000m, Stephen 22016
(KFRI).

Note: New record to Kerala.
3. Pannaria rubiginosa (Ach.) Bory, Dict. Class. Hist. Nat. 13: 20. 1828.

Thdlus foliose, rosette forming, upper surface whitish-blue to fawn, scabrid or dightly
pruinose, lobes deeply incised; hypothalus blue-black; apothecia frequent, thdline margin
prominent, dlvery white and crenulate; disc red brown; upper pat of hymenium brown
remaining colourless, |+ perdstant by deep blue spores dlipsoid, colourless, epispore
distinctly uneven, acuminate at gpices.

Habit: Corticolous

Habitat: Prefers exposed areas in the shola forests a an atitude between 1000-2000m.
Digribution: Widdy distributed

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Sephen 22032
(KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150, Stephen 21849 (KFRI).

4. Pannaria stylophora Vanio

Thdlus foliose, upper surface greyidhtblue igdiate, lobes pae grey, narrow radiating,
branched, isdia dark brown; lower surface rhizinose; hypothdlus blue black; sterile.

Habit: Corticolous
Habitat: Prefer exposed areas in the Savannah at an dtitude of 950m,
Distribution: Tamil Nadu

Specimens examined Kulaydakadavu, New Amarambaam Reserve Forests, Mdappuram
Dt., 950m, Stephen 20005 (KFRI).

Note: New record to Kerala



Genus Parmeliella Mull. Arg.

Thdlus crustose to squamulose or squamulose foliose, irregularly lobes, corticated only
on upper surface, heteromerous, photobiont a blue green dga; hypothdlus present; agpothecia
sessle; hypothecium hydine to brownish; asci-8-pored; spores hyaine, smple.

Key to the species

18 ThalluSTSIAIBIE ... cee e e e P. triptophylla
1b. Thalluslackingisidia..........ccoveiie i e 2

2a. Thallus placodioid-minophyllus, shell like ridges on upper surface .... P. plumbea
2b. Thallus rosette forming, upper surface without shell-likeridges......... P. pannosa

1. Parmeliella pannosa (Sw.) Mull. Arg., Mapighia19: 179. 1905.
Patelll. Fig. 2.

Thallus foliose, stellate, lobes contiguous, denticulate, isidia absent; hypothallus
ydlowish black to black, gpothecia adnate, up to 1mm in diameter, hypothecium hyaine;
sporessmple.

ThalusK-, P-.

Habit: Corticolous

Habitat: Prefers solitary treesin the grassland at an dtitude of 900m.
Distribution: Andaman Idands

Specimens examined: Kattappara shola, Idukki Dt., 925m, Stephen 21820 (KFRI).

Note: New record to the mainland of India.
2. Parmeliella plumbea (Lightf.) Vainio, Acta Fl. Fauna Fenn. 7: 206. 1890.

Thdlus foliose, placodioid-monophyllous, upper surface blue-grey with shel like
ridges, isgdia absent; hypothalus beard like, apothecia present, up to 1mm broad;, spores
colourless, dlipsoid.

ThdlusK-, P-.
Habit: Saxicolous/Corticolous

Habitat: Prefers exposed areas at an dtitude between 1000-2100m.
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Digribution: Tamil Nadu
Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 20109 (KFRI);

Pakshipaddam, Wayanad Dt., 1500m, Stephen 21063b (KFRI); Uppupara, Periyar Tiger
Reserve, Idukki Dt., 1150m, Stephen 21838 (KFRI).

Note: New record to Kerala.
3. Parmeliella tryptophylla (Ach.) Mull. Arg., Soc. Phys. Hist. Genere 16: 376. 1862.

Thdlus sguamulose, grey brown, lobes enlarged, igdiae, hypothdlus brown;
gpothecium up to Imm wide, hypothecium brownish, asci 8-spored, smple.

Habit: Corticolous Saxicolous

Habitat: Prefers exposed area bewteen an dtitude of 1000-2300m.

Distribution: Tamil Nadu

Specimens examined Mannavan shola, Marayoor, ldukki Dt., 2000m, Stephen 22027
(KFRI); 21960 (KFRI); Slent Vdley Edate, Munnar, Idukki Dt., 2300m, Stephen 21021
(KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21850 (KFRI).

Note: New record to Kerala

Genus Psoroma Nyl.

The genus Psoroma is didributed in tropicad to subtropicd regions of the world.
Awasthi (1988) reported only a single species from Mdabar regions of India In the present
study this species have been recollected and enumerated here.

1. Psoroma hispidulum Nyl., Catd. Lich. Uni. 3: 269. 1925.

Thalus squamulose, heteromerous, corticated on both the surfaces, photobiont a green
dga upper surface with white hispid hars, gpothecia brown; thaline margin with squamules;
upper pat of hymenium brown, remaining colourless 1+ blue asci 8-spored; spores hydine,
ample
Habit: Corticolous
Habitat: Prefers trees having mosses in the evergreen forests at an dtitude of 12000m.

Digtribution: Keraa.
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Specimens examined: Pothumala, Nelliampathy, Paakkad Dt., 1000m, Stephen 21070
(KFRI); 21102 (KFRI); i(KFRI).

Family Par meliaceae

Key togenera

la Thalushollowinmedulla............coooii i 2

1b. Thallusnot hollow inmedulla....... ..o 3

2a. Upper cortex of thallus perforated by round holes........................ Menegazzia
2b. Lower cortex generally perforated by round holes

ON1aMiNAor &l @PICES ...t ev it e et e e e e e e e e Hypogymnia

3a. Pycnidiamargingl ..........coooiie i 4

3b. Pycnidialaminal or UnKNOWN ...........oeeiiiie it e 5

4a. Apotheciamarginal, pseudocyphellae on one or both surfaces,

sporesthin walled, apotheciaimperforate ..............cocoiviie i Cetraria
4b. Apothecialaminal, pseudocyphellae absent,

sporesthick walled, apotheciaperforate.............cocoviiiiiiiiinnnn, Parmelaria
5a. Thallus punctate on lower surface ..........cooocvi i i e Cetrelia
Bb. Thallus not pUNCLaLe ........ocevie e e e e 6
6a. Thalluswith bulbate ciliaaong the margin of lobes ..................... 7
6b. Thallus lacking bulbate cilia, simple cilia present or absent ............ 8
7a. Thallusyellow greento yellow, usnicacidpresent ....................... Relicina
7b. Thallus grey to grey-brown, usnic acid absent ..........................e. Bulbothrix
8a. Rhizinae present throughout the lower surface ................c.coooeeeee. 9
8b. Rhizinaerestricted in central part,

marginal arealackingrhizines..............cccooiiiiii Parmotrema
9a. Lobeslinear, involute, canaliculate .............ccooeviiiii i Everniastrum
9b. Lobesotherwise, plane ........c.cooviiinie 10
10a. Thallusgrey or greyish, rarely yellow-grey ..........c.ccovvviiennnn .. 11
10b. Thallus otherwise, brown or brownish ...................cocn Melanelia
11a All or most of the rhizinae dichotomously branched .................... Hypotrachyna
11b. All rhizinae simple or squarrosely branched ....................oens 12
12a. Upper surface of thethalluscracked ..o, Pseudoparmelia
12b. Upper surface not cracked, sometimesreticulate ........................ 13

13a. Isidialobulate, apothecia absent, sometime margianl area

of lower surfacelacking rhizines..........c.covve i e, Parmelinopsis
13b. Isidia otherwise, apothecia present, imperforate,
rhizines throughout the lower surface .............ccccoveiii i, Parmelina
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Genus Bulbothrix Hale

Thdlus foliose, dorgventra, heteromerous, corticolous or saxicolous, whitish grey;
lobes sub linear; margin crenate with bulbate cilia; upper surface smooth to rugose; soredia,
iSdia present or absent; medulla white; lower surface with moderately to densdy rhizines
gpothecia adnate, imperforate; asci 8-spored; spores smple.

Hale (1976b) recorded 30 species of Bulbothrix around the world. Among these,
Awasthi (1998) described 7 species from India During the present study 3 species of
Bulbothrix have been collected and described.

Key to the species
18 ThalluSTSIAIAE ... cv e e e e e e B.isidiza
1b. Thalluslacking isidia.........coovvie i e e e 2
2a. MedullaK+ red, lower surfacepalebrown ...................cooeeii B. setschwanensis
2b. MedullaK-, lower surfacedark ..........cccooiiiiiiii i B. bulbochaeta

1. Bulbothrix bulbochaeta (Hae) Hae, Smithson. Contr. Bot. 32: 1-29. 1976.

Thdlus foliose, adnate, greyish, lobes linear, snuae, 1.5-2mm wide, margin entire
bulbate cilia thick at base, upper surface smooth, dightly cracked, isdia absent, lower surface
with rhizines, rhizinee dichotomoudy branched; gpothecia adnate, margins entire, up to 2mm.
Wide spores 12-16 x 6-10mm.

MedullaK-, C-, KC-, P+ orange.

Habit: Saxicolous

Habitat: Prefers open rocks in the ecotone regions at an dtitude of 1500m.
Distribution: Tamil Nadu

Specimens examined: Pakshipadalam, Wayanad Dt., 1500m, Stephen 21047 (KFRI).
Note: New record to Kerala

2. Bulbothrix isidiza (Nyl.) Hale, Phytologia 28: 480. 1974.

Paelll. Fig. 3A.

Thdlus foliose, loosdy or firmely attached, grey-yelowish, lobes 2-6mm wide, truncate
a apices margin diliate cilia inflated; upper surface smooth; isdiate, iSdia lamind, smple to

cordloid, tips black; lower surface brown; gpothecia upto 3mm in diameter; margin entire,
spores 9-13 x 5-8mm.
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MedullaK+ ydlow turning red, C-, KC-, P+ orange.

Habit: Saxicolous/Corticolous

Habitat: Prefers exposed areas in the evergreen forests at an atitude of 750-1000m.

Disgtribution: Manipur, Meghaaya, Uttar Pradesh and West Bengal.

Specimens examined Pothumaa, Nelliampathy, Paakkad Dt., 1000m, Sephen 21075
(KFRI); Kakki Damdgte, Pethanamthitta Dt.,.850m, Stephen 21916b (KFRI), 21924 (KFRI);
900m, 21803a (KFRI); Poovanchola, Slent Vdley Nationd Park, Palakkad Dt., 1000m,
Sephen 22162 (KFRI); Sruvani Damdgte, Sruvani, Pdakkad Dt., 750m., Stephen 21120b
(KFRI).

Note: New record to Peninsular India.

3. Bulbothrix setschwanensis (Zahlbr.) Hale, Phytologia 28: 481. 1974.

Patelll. Fg. 3B.

Thdlus foliose, closdy atached, greyistydlowish; lobes 2-5mm  wide margin
dissected, cliate, cilia bulbate; upper surface smooth, dightly cracked, isdia absent; lower
surface pde brown, moderaely rhizinate, rhizines smple; apothecia adnate, margin entire;
thalline exciple ecoronate; spores 12-18 x 7-8mm.

MedullaK+ red, C-, KC-, P+ orange.

Habit: Corticolous

Habitat: Prefersfringes of evergreen sholaforests at an dtitude of 1900m.
Digribution: Arunachal Pradesh, Manipur, Nagaand, Uttar Pradesh and West Bengd.

Specimens examined: Sispara, Silent Valey Nationd Peark, Pdakkad Dt., 1950m, Stephen
22129c (KFRI).

Genus Cetraria Ach.

The genus Cetraria is cosmopolitan in digribution and about 40 species are found
digributed in temperate, dpine, arctic and antartic region. Awasthi (1982) studied the Indian
and Nepal species of Cetraria and published an account of 22 species of cetraria from the
area. Recently, on merging with various other genera, Awasthi (1988), recorded only 11
gpoecies of Cetraria from Indian subcontinent. Among these only one species is identified
here.
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Plate-111

Fig.1. Pannaria leucophaea

Fig.2. Parmeliella pannosa

Fig.3. A. Bulbothrix isidiza B. Bulbothrix setschwanensis




1. Cetraria wallichiana (Tayl.) Mull. Arg., Flora71: 139. 1888.

Thdlus foliose, horizontdly spreading, light brownish; thick coriaceous, irregularly
convolute; lobes imbricate up to 2cm wide;, upper Sde smooth lacking black fibrils, medulla
white; lower dgde yelow to brownish yelow, pseudocyphellate, rhizinate, rhizines sparse
gpothecialamind, disc pale brown to dark brown, spores dlipsoid.

MedullaK-, C-, KC+ red, P-

Habit: Saxicolous

Habitat: Prefers shaded areas near streamsin the evergreen forests at an dtitude of 1200m.
Digribution: Arunacha Pradesh, Manipur, Skkim, Uttar Pradesh and West Bengd.

Specimens examined: Muthikulam, Srruvan, Paakkad Dt., 1225m, Sephen 21152a (KFRI);
21161a (KFRI).

Note: New record to Peninsular India.

Genus Cetrelia Culb. & Culb.

The genus has about 14 species in the world (Culberson & Culberson, 1968). Awasthi
(1988) reported 6 species in India and hey are dl from temperate Himdayan regions. During
the present sudy one specimen was collected and the criticd examination reveded that this
gpecimen is closdly dlied to Cetrelia, but not agree with any of the specimens described by
Awasthi. This coud be a new species. This specimen has been described.

1. Cetrelia sp.

Thalus closdy or loosdy attached, dorsventra, heteromerous, grey to dark brown, up
to 5mm wide, undulate, crenate; upper surface, smooth to rugose, pseudocyphdlate,
punctiform, iddiae iddia turning into dorsventra lobules; medulla white; lower surface
black, rhizinate.

MedullaK+ purple, C-, P+ orange red.
Habit: Corticolous

Habitat: Prefers smdl branches of treesin the evergreen forests at an atitude of 900m.
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Specimens examined: Kakki Dam dte, Kakki, Pathanamthitta Dt.,, 900m, Stephen 21190
(KFRI).

Note: The specimen is closely allied to C. pseudolivetorum (Asah.) Culb. & C. Culb. but differs in the chemical
test.

Genus EverniastrumHale

Thdlus foliose dorsiventrd, corticated on both surface, heteromerous, lobes long,
linear, with or without margina ciliagz upper surface convex, iddia present or absent,
photobiont a green adga, lower surface black, candiculate, rhizinate or erhizinate, asci-8-
spored, spores colourless, smple.

There are about 27 species of Everniastrum found in the world. Among these, 4 species
are didributed in India (Awasthi, 1998). During the present study 3 species have been
collected and described.

Key to the species
1a ThalluSTSIAIBIE ... ...ve e et e E. vexans
1b. Thalluslacking isidia.........cooveie i e e 2
2a. Lower surface uniformly rhizinate, rhizineshort ...................c.ceeee E. nepalense
2b. Lower surface lacking rhizinae; if presentitisshort..................... E. cirrhatum

1. Everniastrum cirrhatum (Fr.) Hale, Mycotaxon 3: 345-353. 1976.

Thdlus foliose, dichotomoudy laminate, lobate, grey, tgpering apicaly, lobes linear
eongate, upper surface smooth to rugose, margin ciliste, smple or branched; isdia and
soredia absent; lower sde black, pade brown to dark brown a agpices, candiculate; rhizine
absent, rarely present, sparse; gpothecia lamina, upto 5mm in diameter; asci-8-spored; spores
colourless, smple.

MedullaK+ red, C-, P+ orange red.
Habit: Corticolous
Habitat: Prefers exposed areas in ecotone areas a an dtitude of 1800m and above.

Digribution: Himachd Pradesh, Manipur, Nagdand, Skkim, Uttar Pradesh and West
Bengd.

Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Sephen 20134 (KFRI);
Sspara, Silent Valley Nationd Park, Pdakkad Dt., 1850m, Stephen 20070m (KFRI); 1800m,
Sephen 20058a (KFRI); 1900m, Sephen 22143 (KFRI); 1950m, Stephen 22139 (KFRI);
Mannavan shola, Marayoor, ldukki Dt., 1800m, Sephen 22119 (KFRI); 2000m, Stephen
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21991 (KFRI); Pettimudi, Munnar, Idukki Dt., 1800m, Sephen 20169 (KFRI); Anamudi
dope, Munnar, Idukki Dt., 2300m, Stephen 22117 (KFRI).

Note: New record to Peninsular India.
2. Everniastrum nepalense (Tayl.) Hale, Mycotaxon 3: 345-353. 1976.

Thdlus fdliose, grey, dichotomoudy laciniate, lobate, lobes linear, dongate, variable in
width, tepering apicdly; upper surface gloucous grey smooth, margin ciliate; cilia smple to
branched; isidia and soredia absent; lower sde black, pale brown near apices, cardiculate,
densdy rhizinate, rhizinee short, ample; gpothecia lamind; up to 7mm in diameter, asci-8-
spored, spores colourless, smple, reniform.

MedullaK+ red, C-, P+ orange red.
Habit: Corticolous/ Terricolous
Habitat: Prefers exposed areas in shola forests at an atitude of 1500m and above.

Disgtribution: Arunachd Pradesh, Himachal Pradesh, Manipur, Nagaand, Tamil Nadu, Uttar
Pradesh and West Bengd.

Specimens examined: Sigpara, Slent Valey Nationd Peark, Pdakkad Dt., 1800m, Stephen
20058b (KFRI); Eravikulam Nationa Park, Idukki Dt., 2100m, Stephen 20100 (KFRI);
Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20178 (KFRI); Silent Vdley Egstate, Munnar,

Idukki Dt., 2300m, Stephen 20189 (KFRI); Mannavan shola, Marayoor, Idukki Dt., 1800m,
Sephen 22120 (KFRI); Pakshipadaam, Wayanad Dt., 1500m, Stephen 21066a (KFRI).

Note: New record to Kerala

3. Everniastrum vexans (Zahlbr.) Hale, Mycotaxon 3: 345-353. 1976.

Thdlus foliose, loosdy adnate, ashy grey, laciniae lobate, laciniee divarieately divided
linear, tapering, margin ciliate; cilia black, smple to dichotomoudy branched; upper surface
smooth, desenly iddiate; isdia becoming dongate laciniate; lower sde black, concave
candiculate, rhizinate; rhizinae dichotomoudy branched; gerile.

MedullaK+ ydlow, C-, P+ orange red.
Habit: Corticolous/Saxicolous
Habitat: Prefers exposed areas a an dtitude of 1000m and above

Distribution: Himaayas, Manipur, Nagaland, Tamil Nadu and West Bengd.
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Specimens examined: Pettimudi, Munnar, idukki Dt., 1800m, Sephen 20159 (KFRI); Slent
Vdley Egtate, Munnar, Idukki Dt., 2300m, Stephen 20188 (KFRI); Pothumaa, Neliampathy,
Palakkad Dt., 1000m, Sephen 21077 (KFRI); Muthikulam, Siruvani, Palakkad Dt., 1225m,
Sephen 21153 (KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21872
(KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21900 (KFRI).

Note: New record to Kerala.

Genus Hypogymnia (Nyl.) Nyl.

Thallus foliose, agppressed or suberect, heteromerous, corticated on both surfaces,
photobiont a green dga, medulla hollow, lower surface lacking rhizines, apothecia lecanorine,
asci 8-6 gpored; spores hydine, smple.

There are about 45 species widdy distributed in northern and southern hemishere of the

world. Among these, 14 species have been found distributed in India (Awasthi, 1984). During
the present study 2 species of Hypogymnia have been collected from this area and described.

Key to the species

1a Thallussorediate .......c.oov i e, H. pseudobitteriana
1b. Thalluslacking soredia..........cc.coeviiiiiii i e e H. vittata

1. Hypogymnia pseudobitteriana (Awas.) Awas., Kavaka 12: 87. 1984.
PatelV. Fig. 1A.

Thdlus foliose, ashy white, suborbicular, laciniae up to 2cm long, some what convex,
agpex rounded; laciniae sorediate; lower dde without rhizinae, shining, minutely wrinkled,
perforated; medulla hollow; gpothecia up to 2mm in diameter, cup shaped, margin incurved;
hypothecium colourless, asci 8-spored; spores colourless, oval-dlipsoid.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers open treesin the grasdands at an dtitude of 1600 and above.
Distribution: Tamil Nadu

Specimens examined: Mannavan Shola, Marayoor, ldukki Dt., 1650m, Sephen 22048
(KFRI); 22049b (KFRI).
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Note: New record to Kerala. Hitherto this endemic taxawas reported from its type locality (Tamil Nadu) only.
2. Hypogymnia vittata (Ach.) Parr, Acta. Soc. Linn. Bordeaux 53: 66. 1898.
PatelV. Fig. 1B.

Thdlus foliose, ashy grey, lacinese up to 1mm long, dichotomous, irregularly branched;
upper surface dightly convex, soredia absent; medulla white, hollow; lower surface black,
pale brown at gpices with round perforations at tips and axils, Serile.

MedullaK-, C-, KC+ red, P-

Habit: Corticolous

Habitat: Prefers open areas in the grasdands at an atitude of 1600m and above.
Distribution: Himachd Pradesh, Nagdand and West Bengdl.

Specimens examined Mannavan shola, Marayoor, ldukki Dt., 1650m, Sephen 22070b
(KFRI).

Note: New record to Peninsular India

Genus Hypotrachyna (Vainio) Hale

Thalus foliose, dorsventra, corticated on both surfaces, heteromerous, lobes sublinear,
gpicdly truncate, margins crenate, ciliate, pseudocyphdlae absent; photobiont a green dga;
medulla white, rardly pigmented, lower surface black, rhizinae up to margins rhizinee black,
dichotomoudy branched; apothecia lecanorine, adnate; asci-8-spored, spores colourless,
ample, ovd dlipsoid; pycnidiaimmersed.

The genus Hypotrachyna is digributed in the tropicd montane regions of the world
comprising over 100 species. Indian species were dealt by Awasthi (1988, 1998) and recorded
33 species from India. Among these, 21 species are recorded from this phytogeographic area
during the study period and described.

Key to the species
la Thallusisidiate or sorediate or pustulate or pustulate sorediate ......... 2
1b. Thalluslacking isidia, sorediaand pustules ..............ccoovvvvvnnn. 18
2a. Thallusisidiate Only ........oee i e 3
2b. Thallus1acking iSidia..........vevveiiie e 8
3a. Isidiacylindrical sometimes|lobulate or crenulate ........................ 4
3b. Isidiainflated, breaking open and pustulate ................ccccoveiennnn. H. dactylifera



da. MedullaK+red or YEIIOW ..o e e 5

Ab. MedullaK- ... 6

5a. MedullaK+ Yellow ......ov i H. crenata

LS Y o 1 1] = U G o H. awasthii
6a. MedullaKCH roSEOr red ..ot e e e H. orientalis
Bh. MedUllaKCr ... e e e 7

7a Thalluslobeimbricate, black rimmed ... H. infirma

7b. Thallus lobes maculate, without black rim ..., H. costaricensis
8a MedullaWhite .......cooi i 9

8b. Medullayellow or yellow ochraceous ................coevvii i, 16

9a MedullaK+red ..o 10

9b. MedullaK- or K+ YEIIOW ... 12

10a. Lobes up to 5mm wide, soredia capitate towardslobetips............. 11

10b. Lobes 5-10mm, pustulate-sorediate .............covveeiievirienenennnn. H. dodapetta
11a. Lobes 3-5mm wide, soredianot pustulate ............ccveevivevvennnnn, H. brevirhiza
11b. Lobes upto 2mmwide, sorediapustulate .............cooevvveiiiennnn.n. Hypotrachyna sp.
12a. MedullaP+orangered ......cc.vveeiiiiei e e H. thryptica
12b. MedUIlaP- ..o 13

138 MedUITaCH e ... H. revoluta
o 1V =" 1311 TP 14

14a. Pustules present with soredia...........ccovvevine i e 15

14b. PUSIUIES GDSENT ... et e e e H. immaculata
15a. Thalus UV+ yelow, lobes 1-3mmwide ...........ccoo i, H. formosana
15b. thallus UV-, [obes 2-5mmwide ...........cooeiiiiiiiii e, H. exsecta

16a. Medulla uniformly yellow ochraceous,

pustules subterminal, granular-sorediate .............cooevvieviiininnnn. H. endochlora
16b. Medulla partly yellow ochraceousonly .............cccccevvvivinnnnn 17
178 Soralianormal .......c.oeiiee e H. immaculata
17b. SoraliafroM PUSTUIES ......ve e e e e e H. formosana
18a MedullaK+red ... 19
18b. MedullaK- or K+ faintbrown ..., 20
19a. Lobes up to 3mm wide, involute, salazinicacidonly ................... H. coorgiana
19b. Lobes up to 2mm, linear, not involute,

Salazinic acid and Norsticticacid ..........coeevieiiiiii i H. masonhalei
208 MedUlaWhIte ... e e e 21
20b. Medullayellow OChraCeouUS ..........vevuierie e e e e, H.rigidula
21a MedullaP+ Orange ......ccuvueee e it e e H. adducta
20D, MEAUITAP- ..o e e 2
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22a. Upper surface maculate, medullaKC+ orangeorred ................... H. degelii
22b. Upper surface lacking maculae, medullaKC- .................ceiee. H. flexilis

1. Hypotrachyna adducta (Nyl.) Hae, Phytologia 28: 340. 1974.
Plate V. Fig. 2A.

Thdlus foliose, coriaceous, loosdly attached, grey; lobes irregularly sinuate lobate, 2-
4mm wide, upper surface smooth, emaculate, iSdia and soredia absent; medulla white; lower
surface brown near margin, densdy rhizinae, agpothecia sessle; thdline exciple smooth,
epithecium brown; pycnidia abosent.

MedullaK-, C-, KC-, P+ orange-red.

Habit: Corticolous

Habitat: Prefers sholaforests a an dtitude of 2300m.

Distribution: Arunachal Pradesh, Manipur, Nagadand and West Bengd.

Specimens examined Slet Vdley Estate, Munnar, Idukki Dt., 2300m, Stephen 21030
(KFRI).

Note: New record to Peninsular India.
2. Hypotrachyna awasthii Hae & Patw., Bryologist, 77: 637. 1974.

Thdlus foliose, greyish white, up to 7cm across, irregulaly snuae lobate; lobes
imbricate, 3-8mm wide, notched, ciliate in notches;, cilia short; upper surface smooth dull,
cracked, emeculate, igdiate; iddia lamind, cylindricd to filiform, sSmple to branched,
medullawhite, lower surface black, rhizinate, rhizines black; sterile.

MedullaK+ red, C-, KC-, P+ orange.

Habit: Mogtly corticolous, rarely saxicolous

Habitat: Prefers open moist areasin the forests at an dtitude between 800-2300m.
Digribution: Maharashtra, Nagadand and Tamil Nadu.

Specimens examined: Eravikulam Nationa Park, Idukki Dt., 2100m, Sephen 20123 (KFRI);
Sephen 20137 (KFRI); 20099a (KFRI); Nilikka, Slent Valey Nationd Park, Paakkad Dt.,
850m, Stephen 20046 (KFRI); Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20158 (KFRI);
20176a (KFRI); Anaimudi, Munnar, Idukki Dt., 2300m, Stephen 22098 (KFRI); Slent Valey
Esate, Munnar, Idukki Dt., 2300m, Stephen 21024b (KFRI); Upper Moozhiyar,
Pathanamthitta Dt., 950m, Stephen 21905 (KFRI); 21908c (KFRI); Uppupara, Periyar Tiger
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Reserve, Idukki Dt.,1150m, Stephen 21936 (KFRI); Pothumaa, Neliampathy, Paakkad Dt.,
1000m, Stephen 21101c (KFRI); Muthikulam, Siruvani, Paakkad Dt., 1225m, Stephen 21147
(KFRI).

Note: New record to Kerala.

3. Hypotrachyna brevirhiza (Kurok.) Hale, Smithson. Contrib. Bot. 25: 6. 1975.

PatelV. Fg. 2B.

Thdlus foliose, closdy adnate, greyish white; lobes short; upper surface plane to
rugose, pruinose a tips, sorediate; soredia a the lobe ends, capitate, sometimes lamind; lower
surface densdly rhizinate, rhizines long; Serile.

MedullaK+ ydlow-red, C-, KC-, P+ orange.

Habit: Corticolous

Habitat: Prefer open dry areas in the grasdand trees a an dtitude between 900-1600m.
Distribution: Manipur and Nagaand.

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21908b (KFRI);

Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22061 (KFRI); Kattapara shola,
Idukki Dt., 925m, Stephen 21816b (KFRI).

Note: New record to Peninsular India.
4. Hypotrachyna coorgiana Patw. & Prabhu, Bryologist 80: 348. fig. 2. 1977.

Thdlus foliose, loosdy or firmly atached, whitish grey, lobes short, up to 3mm wide;
upper surface smooth, involute, lacking soredia and iddia; lower surface rhizinate; rhizines
short or long, apothecia common, up to 8mm in diameter; margin entire; thdline exciple
smooth; spores 10-15 x 5-6mm.

MedullaK+ red, C-, KC-, P+ orange.

Habit: Corticolous

Habitat: Prefers open dry areasin the grasdand a an dtitude of 1200m.
Distribution: Karnataka.

Specimens examined: Pullukuthimaa, New Amarambaam Reserve Forests, Maappuram
Dt., 1200m, Stephen 20020 (KFRI).

Note: New record to India. Hitherto this endemic species is known from its type locality (Karnakata) only.
Present collection revealsits extended distributional range.
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5. Hypotrachyna costaricensis (Nyl.) Hae, Phytologia 28: 340-342. 1974.

Thdlus foliose, closdly or loosdy attached lobes;, lobes smal, sublinear; upper surface
anooth, meculate iddiae; iddia lamind cylindricd to lacinulate lower surface with
rhizines, rhizinee long, forming a thick mat; gpothecia common, up to 7mm wide, margin
entire, thaline exciple smooth; spores 8-10 x 4-6mm.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers open moist areain the evergreen forests at an dtitude of 900m.

Distribution: Kerdaand Tamil Nadu

Specimens examined: Pothumaa, Neliampathy, Pdakkad Dt., 700m, Sephen 21074b
(KFRI); Kakki Damdte, Pathanamthitta Dt., 850m, Stephen 21929(KFRI).

6. Hypotrachyna crenata (Kurok.) Hale, Smithson. Contr.Bot. 25: 26. 1975.

Thdlus foliose, loosdly attached, lobes sub linear to sub truncate, up to 5mm wide;;
margin crenate; upper surface smooth, iSdiate; iddia cylindricd, lower surface black,
rhizinate; rhizine long; Serile.

MedullaK+ ydlow, C-, KC-, P-

Habit: Corticolous/'Saxicolous

Habitat: Prefers shady areas in the evergreen forests between an dtitude of 900-1250m.
Distribution: North Western Himalaya and Peninsular India.

Specimens examined: Punnamda, Slent Vadley Nationd Pak, Pdakkad Dt., 1250m,
Sephen 20089 (KFRI); Pothumala Neliampathy, Pdakkad Dt., 1000m, Stephen 21074c
(KFRI); Kattapara shola, Idukki Dt., 925m, Sephen 21811 (KFRI); Pullukuthimaa New

Amarambalan Reserve Forests, Madappuram Dt., 950m, Sephen 20034b (KFRI);
Muthikulam, Siruvani, Palakkad 1225m, Stephen 21146 (KFRI).

Note: New record to Kerala.
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7. Hypotrachyna dactylifera (Vanio) Hale, Smithson. Contr. Bot. 25: 30. 1975.
PaelV. Fig. 3.

Thdlus foliose, cosdy adnate, minerd grey, Snuate lobate; lobes sublinear, 1-3mm
wide, margin eciliate; upper surface smooth, isdiate; iSdia dense, inflated, bresking a top;
lower surface black, moderatdy rhizinae, rhizine short; gpothecia 3mm in diameter; spores
colourless, smple.

MedullaK-, C-, KC+ red, P-.

Habit: Corticolous

Habitat: Prefers shaded areas in the forests between an dtitude of 1000- 1800m.
Disgtribution: Meghdaya

Specimens examined: Pettimudi, Munnar, ldukki Dt., 1800m, Stephen 20154 (KFRI);
Pothumala, Ndlliampathy, Paakkad Dt., 1000m, Stephen 21070 (KFRI).

Note: New record to Peninsular India

8. Hypotrachyna degelii (Hae) Hale, Smithson. Contr. Bot. 25: 31. 1975.

Thdlus foliose, closdy adnate, olivaceous grey, dnuae lobate; lobes short, sublinear;
upper surface plane, smooth, faintly meculate, isdia and soredia absent; lower sde black,
rhizinate; apothecia up to 3mm in diameter; margin crenate; gpores colourless, Smple.

MedullaK-, C-, KC+ red, P-.

Habit: Corticolous

Habitat: Prefers open areas in the evergreen forests between an dtitude of 900-1650m.
Distribution: Tamil Nadu

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22049a
(KFRI); Kattappara shola, Idukki Dt., 925m, Stephen 21816a (KFRI).

Note: New record to Kerala
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Plate-IV

Fig.1. A. Hypogymnia pseudobitteriana B. Hypogymnia vittata

Fig.2. A. Hypotrachyna adducta B. Hypotrachyna brevirhiza

Fig.3. Hypotrachyna dactylifera



9. Hypotrachyna dodapetta Hae & Patwa., Bryologist, 77: 637. 1974,

Thdlus foliose, closdly adnate, grey, lobes 5-10mm wide upper surface pustulate;
pustules fragile; lower sde black, rhizinate, margind zone brown, medullawhite; Serile.

MedullaK+ red, C-, P+ orange red.

Habit: Corticolous

Habitat: Prefers sholaforests at an altitude between 1800-2000m.
Distribution: Tamil Nadu

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Sephen 20155 (KFRI);
Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 21964c (KFRI).

Note: New record to Kerala. Hitherto this endemic species is known from its type locality (Karnakata) only.
Present collection revealsits extended distributional range.

10. Hypotrachyna endochlora (Leight.) Hae, Smithson. Contr. Bot. 25: 34. 1975.

Thdlus foliose, loosdy adnate, irregularly sinuate lobate, grey to dark grey, lobes 1-
3mm wide, much imbricated, ciliate; upper surface plane, smooth, sorediate; soredia
submargind, granular; lower Sde black, sparsaly rhizinate; medullayelow; derile.

MedullaK-, C-, KC+ red, P-.

Habit: Corticolous

Habitat: Prefers sholaforests at an dtitude of 2000m.
Distribution: Tamil Nadu

Specimens examined Mannavan shola, Marayoor, ldukki Dt., 2000m, Stephen 21971
(KFRI).

Note: New record to Kerala.
11. Hypotrachyna exsecta (Taylor) Hae, Phytologia 28: 341. 1974.

Thdlus foliose, loosdly adnate, minerd grey, snuate lobate; lobes 1-4mm wide, apex
dentate; upper surface smooth, emaculate, pustulate, sorediate; pustules subagpical, aso in
lobules; lower surface densdly rhizinate; rhizines projecting beyond margins, serile.

MedullaK-, C-, KC+ red, P-.
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Habit: Corticolous

Habitat: Prefers dense moist forest between an dtitude of 2000-2300m.

Distribution: Arunacha Pradesh, Nagdand, Tamil Nadu and West Bengdl.

Specimens examined: Pullukuthimala, New Amarambdam Reserve Forests, Magppuram
Dt., 950m, Stephen 20037a (KFRI); Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20156
(KFRI); Silent Vdley Estate, Munnar, Idukki Dt., 2300m, Stephen 20200 (KFRI); 21006

(KFRI); 21007 (KFRI); Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22054a
(KFRI); 22070a (KFRI); 2000m, Stephen 21967 (KFRI).

Note: New record to Kerala
12. Hypotrachyna flexilis (Kurok.) Hae, Phytologia 28: 341. 1974.
Plate V. Fig. 1A.

Thdlus foliose, loosdy attached, whitish grey, snuate lobate, lobes 2-5mm wide,
margins crenate; upper surface smooth, emaculate, isdia and soredia absent; lower surface
rhizinate; rhizinae dense; gpothecialamind, 2mm in diameter, margin entire; asci clavate.

MedullaK-, C-, KC-, P-.
Habit: Corticolous
Habitat: Prefers open moist placesin the evergreen forests at an dtitude of 925 m.

Digribution: Arunacha Pradesh, Manipur, Nagdand and West Bengd

Specimens examined: Kattappara shola, Idukki Dt., 925m, Stephen 21815 (KFRI).

Note: New record to Peninsular India

13. Hypotrachyna formosana (Zahlbr.) Hale, Smithson. Cont. Bot. 25: 38. 1975.

Thdlus foliose, closdy adnate, gloucous grey, Snuate lobate; lobes 1-3mm wide
edliate; upper surface smooth, emaculate, pustulate; pustules bresking apicdly; lower sde
black, rhizinate; rhizinae projecting beyond the margins, medulla white to ochraceous,; Serile.
MedullaK-, C-, KC+ red, P-.

Habit: Corticolous
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Habitat: Prefers open or shady placesin the forests between an dtitude of 900-2100m.
Distribution: Meghdaya, Tamil Nadu and West Bengdl.

Specimens examined: Eravikulam Nationd Park, ldukki 2100m, Stephen 20144 (KFRI);
Mannavan shola, Marayoor, Idukki Dt., 2000m, Sephen 21964d (KFRI); 21966 (KFRI).

Note: New record to Kerala
14. Hypotrachyna imaculata (Kurok.) Hale, Smithson. Contr. Bot. 25: 41. 1975.

Thdlus foliose, closdy adnate, fragile, whitish grey, lobes contiguous in centrd part,
margins crenate; upper surface plane, smooth, dightly cracked, sorediate; soredia capitate,
granular; lower surface dark; pae near margin, rhizinate; apotheciarare.

MedullaK+ red, C-, KC-, P+ red.

Habit: Corticolous

Habitat: Prefers open grass land trees at an dtitude of 950m.
Digribution: Kerda, Nagdand and Tamil Nadu.

Specimens examined: Pullukuthimala, New Amarambdam Reserve Forests, Magppuram
Dt., 950m, Stephen 20037b (KFRI).

15. Hypotrachyna infirma (Kurok.) Hale, Phytologia 28: 341. 1974.

Thdlus foliose, loosdly atached, whitish grey, sSnuate lobate; lobes imbricate, 2-3mm
wide, dentate; upper surface smooth, emaculate, iddiate; iSdia lamind, dense filiform; lower
aurface rhizinate, margind zone brown; gpothecia subgtipulate, up to 2mm in diameter;
margin entire; thaline exciple sometimes isdiate.

MedullaK-, C-, KC-, P-.
Habit: Corticolous
Habitat: Prefers open dry areasin the forests up to an dtitude of 1500m.

Digtribution: Arunachal Pradesh, Manipur, Meghdaya, Nagaland, Tamil Nadu and West
Bengd.

62



Specimens examined: Kdlar Estate, Munnar, Idukki Dt., 1500m, Stephen 20149 (KFRI);
Pullukuthimala, New Amarambalam Reserve Forests, Maappuram Dt., 950m, Stephen 20034
(KFRI); 20039(KFRI); Ranimedu, Neliampathy, Pdakkad Dt., 950m, Stephen 8925a
(KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21908a (KFRI); Kattappara
shola, Idukki Dt., 925m, Stephen 21822 (KFRI); 21809b (KFRI); Muthikulam, Sruvani;
Palakkad Dt., 1200m, Stephen 21144 (KFRI); Kakki, Pathanamthitta Dt., 900m, Stephen
21192 (KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21861(KFRI);
21863 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21885 (KFRI).

Note: New record to Kerala
16. Hypotrachyna masonhalei Patw. & Prabhu, Bryologist 80: 348. Fig. 1. 1977.

Thdlus foliose, loosdy attached, lobes snuae lobate, linear, up to 2mm wide, upper
surface smooth to rugose, isdia and soredia absent; medulla white; lower surface black,
rhizinate; erile.

MedullaK+ red, C-, KC-, P-.

Habit: Corticolous

Habitat: Prefers open areasin the forests at an dtitude of 1650m.
Digtribution: Karnataka and Maharashtra.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22071
(KFRI).

Note: New record to Kerala.
17. Hypotrachyna orientalis (Hale) Hae, Phytologia 28: 341. 1974.

Thdlus foliose, closdy adnate, ashy grey, irregularly sinuate lobate; lobes 1-3mm wide,
sub linear to linear; upper surface smooth, densdy isdiae iddia filiform; lower surface
black, rhizinate; rhizines short; gpothecia up to 2mm in diameter, disc light brown; margin
igdiate.

MedullaK-, C-, KC+ red, P-.
Habit: Corticolous
Habitat: Prefers open moist areas in the forests between an dtitude of 900- 1700m.

Digtribution: Tamil Nadu
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Specimens examined Mannavan shola, Marayoor, ldukki Dt.,, 1650m, Stephen 22037a
(KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21948 (KFRI).

Note: New record to Kerala
18. Hypotrachyna revoluta (Floerke) Hale, Smithson. Contr. Bot. 25: 60. 1975.

Thdlus foliose, closdly adnate, thin delicate, gloucous grey; snuate lobate, lobes 1-
3mm wide upper surface smooth; fantly pruinose in young lobes, lobe tips pudulae
sorediaie; pusules smdl; soredia granular; lower sde black rhizinate, margina zone brown
with papillate; serile.

MedullaK-, C+ rose-red, KC+ red, P-.

Habit: Corticolous

Habitat: Prefers moist shady placesin the sub tropical forest dopes at an dtitude of 1650m.
Distribution: Tamil Nadu

Specimens examined Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22033
(KFRI).

Note: New record to Kerala
19. Hypotrachyna rigidula (Kurok.) Hale, Phytologia 28: 341. 1974.
PateV. Fig. 1B.

Thalus foliose, closdly adnate, coriaceous, irregularly lobate, dark grey, lobes up to
7mm wide, upper sde smooth, emaculate with black dots of pycnidia isdia and soredia
absent; lower surface black, densdy rhizinate, margind zone erhizinate; medulla yelow;
gpothecia up to 7mm in diameter, lamina, disc dark brown.

MedullaK-, C-, KC-, P-.

Habit: Corticolous

Habitat: Prefers open areas in the fringes of forests at an dtitude of 1150m.
Distribution: Nagaand, Skkim and West Bengdl.

Specimens examined: Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21854
(KFRI).

Note: New record to Kerala.



20. Hypotrachyna thryptica (Hae) Hae, Phytologia 28: 342. 1974.

Thdlus foliose, closdy adnate, olive white, lobes subirregular, sinuate lobate, up to
3mm wide, eciliate; upper surface cracked;, soredia and iddia absent; lowersde black,
rhizinate; medullawhite; Serile.

MedullaK+ ydlow, C-, P+ orange.

Habit: Corticolous

Habitat: Prefers exposed area in the sholaforests at an dtitude of 1650m.
Digtribution: Kerdla

Specimens examined Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22034
(KFRI).

21. Hypotrachyna sp.

Thdlus foliose, closdy or loosdy atached to the substratum gloucous grey, 4cm in
diameter, older pat brownish, snuate lobate, lobes up to 2mm wide, crenate, ciliate; upper
surface smooth, dightly convex; pudulate-sorediate, pustules on the gpex of the lobules,
bresking a top, sndl; iddia absent; lower surface black, rhizinate, margins of lobes
brownish; serile.

MedullaK+ red, C-, KC-, P-.
Habit: Corticolous
Habitat: Prefers ecotone regions of sholagrassland at an dtitude of 1650m.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22052b
(KFRI).

Genus MelaneliaEssl.

The genus Melandia is digributed from temperate to subtempetrate regions of the
world. Awasthi (1998), enumerated 14 species from India Among these only one species
could be collected and described.

1. Melanelia stygia (L.) Esd., Mycotaxon, 7: 46. 1978.

Thalus foliose, loosdy or closdy attached, greyish brown to dark brown; lobes up to
8mm wide upper surface smooth, soredia and igdia asent; lower black, rhizinate; rhizinae
smple, present throughout the lower surface; Serile.

MedullaK-, C-, KC-, P+ orange.
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Habit: Saxicolous/Corticolous
Habitat: Prefers open exposed area at an dtitude of 900m.
Disgtribution: Temperate Himdaya
Specimens examined: Kakki Damdite, Pathanamthitta Dt., 900m, Stephen, 21803b (KFRI).
Note: New record to Peninsular India.
Genus MenegazziaM assal

The genus Menegazza is didributed in the Southern Hemisphere of the world
represented by about 45 species in the world. Awasthi (1984, 1988) recorded only a single
species from India and this species has been collected during the present study and described.

1. Menegazzia terebrata (Hiffm.) Massal., Nagg. Lich. 3. 1854.
PateV. Fig. 2.

Thdlus foliose, closdly appressed, radiating lobes, lobes subirregulaly to
dichotomoudy branched, imbricate centraly, discrete a periphery; margin brown to dark
brown; upper surface yelowish grey, smooth, dightly convex, peforate a axils apicdly
sorediate; medulla hollow; lower surface black, brown near margin, wrinkled; stexile.

MedullaK+ ydlow, C-, KC- P+ orange.

Habit: Corticolous

Habitat: Prefers open exposed areas in the sholaforests at an dtitude of 1650m.
Distribution: Arunacha Pradesh, Himachal Pradesh and Uttar Pradesh.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22052a
(KFRI).

Note: New record to Peninsular India.
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Genus Parmelaria Awas.

The gerus Parmelaria is temperate in origin and conssts of 2 species in India (Awasthi,
1987). During the present study only one species has been collected from this region and
described.

1. Parmelaria thomsonii (Striton) Awas., J. Hattori Bot. Lab. 63: 368. 1987.

Thdlus foliose, loosdly attached, minera grey, up to 10cm across, irregularly lobate;
lobes up to 10mm wide, margin entiree medulla white, lower surface rugose, rhizinate
rhizines sparse, up to 3mm long; apothecia submargind to lamind, entire to crenate; inflexed,
perforated; thaline exciple smooth to rugose hymenium colourless, pycnidia filiform, ogiole
wide.

MedullaK-, C-, KC+ red, P-.
Habit: Corticolous

Habitat: Prefers modtly trees in open aress in the shola forests a an dtitude of 1800 and
above.

Distribution: Kerda, Manipur, Skkim, Uttar Pradesh and West Bengd.
Specimens examined: Slent Vdley Egsate, Munnar, ldukki Dt., 2300m, Stephen 21024a
(KFRI); 21026 (KFRI); Mannavan shola, Marayoor, Idukki Dt., Stephen 22118 (KFRI);
Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20164 (KFRI); Sispara, Slent Vadley
Nationa Park, Palakkad Dt., 1800m, Stephen 20041 (KFRI); 20054 (KFRI); 20059 (KFRI).
Genus ParmelinopsisEliz & Hale

The genus Parmelinopsis is disributed in the tropical temperate areas of the world.
Awasthi (1998) enumerated 8 species from India. Among these one species is enumerated
from thisregion.
1. Parmelinopsis microlobulata (Awas.) Elix & Hale, Mycotaxon 29: 242. 1987.
PateV. Fig. 3.

Thdlus foliose, closdy adnate, pde grey, irregularly lobate; lobes short, sub linear,
disected; margin brown rimmed, sparsdy ciliate; upper surface smooth, igdiae igdia
cylindricdl to flaitened; lower Sde black, margind zone dark brown, rhizinae rhizinee

ample gerile

MedullaK-, C-, KC-. P-.
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Plate-V

Fig.1. A. Hypotrachyna flexilis B. Hypotrachyna rigidula

Fig.2. Menegazzia terebrata

Fig.3. Parmelinopsis microlobulata



Habit: Corticolous

Habitat: Prefers shaded areas in the lower trunk of trees in the evergreen forests a an dtitude
of 925 m.

Disgtribution: West Bengd

Specimens examined: Kattappara shola, Idukki Dt., 925m, Stephen 21809a (KFRI).

Note: New record to Peninsular India

Genus Parmelina Hale

Thdlus foliose, dorsventa, heteromerous, lobate, corticolous or saxicolous, lobes narrow or
broad, margin sub rotund or crenate, ciliate, cilia sparse or only on the axils, upper surface
smooth to rugose, igdia, soredia, maculae or pustules present or absent; photobiont a green
adga medulla white or ydlow; lower surface black, rhizinate; rhizinee smple or sguarroudy
branched; apothecia sessile, lamina, imperforate; asci 8-spored; spores colourless, smple.

About 57 gspecies are didributed in the tropical and the temperate regions of the world.
Awasthi (1976) dedt Indian species under the genus Parmelia sub genus Parmelia. Recently,
5 new genera viz, Canomaculina, Myelochroa, Parmelinella, Parmelinopsis and
Parmotremopsis were segregated (Elix and Hae, 1987) from Parmelina sensu lato. Thus the
genus Parmelina sensu str. comprises now only a small group of 8 species (Awasthi, 1998).
Here the sensu lato concept (Hae, 1974a) is followed. During the present study 14 species of
Parmelina are collected and enumerated here.

Key to the species
la Thallusisidiate or sorediate or pustulate .............coovvviveiineinniennnn. 2
1b. Thalluslacking isidiasorediaand pustules .............ccoooveviie v, 10
28 ThallusiSIdiat@ ONlY ......ovueie it e e e 3
2b. Thallus sorediate or pustulate-sorediate ............ccoveviiiieineeennennns 7
3a. Isidialobulate or peltateor inflated ..o 4
3b. Isidiapersistently cylindrical ...........cccoviiiii i 5
4a. MedullaC+roseor red, I0bes 1-3mMM ........cccoeviiieiiiiiiiceiee e, P. spathulata
4b. MedullaC-; lobes upto 2mmwide ..........oovevie i e P. horrescens
5a MedullaK+red ... P. wallichiana
Bh. MedUITaK- ... e 6
6a Ciliateinmargin orinaxilS ..........cooooviviii i, P. expallida
Bh. CiliaabSENt ... .o P.indica
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7a. Medullayellow or yellow oChraceous ............cocvvvvii i, 8

Th. MedUITaWhITE ... 9
8a. Thallusreticulately cracked, lobulesinvolute K+ red, P+ orange......... Parmeliana sp.1
8b. Thallus plane, lobules not involute, K-, P- ... P. aurulenta

9a. Lobes emaculate, upto 9mm wide,

ciliaalong margin, thallusreticulate...............ccooeiii i i Parmelina sp.2
9b. Lobes emaculate, upto 3mm wide,

ciliainaxilsonly, thallusnot reticulate .............c.ccoevvee v, P. muelleri
10a. Medullawhite, K+ red ........oooi i e e 11
10b. Medullayellow, K- ... e e 13
11a Upper cortex flaking off ..........ooii i P. phlyctina
11b. Upper cortex firm, CONtINOUS .........c.vuveeeiiie e i e 12
12a. Lobes small, 3-5mm, involute ..........cooiviiiiiii i e P. simplicior
12b. Lobes1arge 6-15Mm, ....c.ve it i e e P. manipurensis
13a. Thalluswith dimorphiclobes ... P. xantholepis
13b. Thalluswith uniformsizedlobes ... P. subaurulenta

1. Parmelina aurulenta (Tuck.) Hale, Phylologia 28:482. 1974

Thdlus foliose, closdy adnae ydlowish grey; lobes imbricate, subrotund upto 5mm
wide, notched, ciliate; cilia short, on the axils, upper surface smooth, emaculate; pustuate-
sorediate; sordia margind to submargind, soredia granular; medulla ydlow; lower surface
rhizinate; apothecia rare; thalline exciple sorediate pustul ate.
MedullaK-, C-, KC-, P-
Habit: Corticolous
Habitat: Prefers open areas in the evergreen forests at an dtitude of + 800 m.
Digtribution: Himacha Pradesh, Manipur, Tamil Nadu, Uttar Pradesh and West Bengd.

Specimens examined: Kakki Dam dte, Pathanamthitta, 800m, Stephen 21916a (KFRI);
Sruvani Dam dite, Sruvani, Paakkad Dt., 750m, Stephen 21109a (KFRI).

Note: New record to Kerala

2. Parmelina expallida (Kurok.) Hale, Phytologia 28: 482. 1974.
PateVI. Fg. 1.

Thdlus foliose, loosdly attached, greenish grey; lobes imbricate, margins rounded,
weekly notched, ciliate; cilia sparse; upper surface smooth, plane, emaculate, iSdiate; iddia
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lamind, cylindricd, smple or branched; medulla white; lower surface brown to black; margin
pae brown; gerile.

MedullaK-, C-, KC-, P-

Subtratum: Corticolous

Habitat: Prefers open areasin the forests a an dtitude of 900-1800m.

Digribution: Nagadand and West Bengd.

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20168 (KFRI);
Mannavan shola, Marayoor, Idukki Dt., 1650m. Stephen 22049c (KFRI); Upper Moozhiyar,
Pathanamthitta Dt., 950m, Stephen 21901 (KFRI); 21882 (KFRI); Kakki Dam ste,

Pathanamthitta Dt., 850m, Stephen 21920 (KFRI); 900m, Sephen 21198 (KFRI); 21199
(KFRI); Kattapara shola, 1dukki Dt., 925m, Stephen 21830 (KFRI).

Note: New record to Peninsular India.

3. Parmelina horrescens (Taylor) Hale, Phytologia 28:482. 1974.

Thdlus foliose, closdly adnate, whitish grey, lobes imbricate, sublinear, margins
crenae, becoming lobulate, ciliate; cilia smple, dispersed; upper surface shiny, emaculate,
igdiate; iddia cylindrica; medulla white; lower surface black; gpothecia rare; thdline exciple
iSdiate.

MedullaK-, C-, KC + rose or red, P-

Habit: Saxicolous/Corticolous.

Habitat: Prefers shaded or open areasin the sholaforests at an dtitude of 1200-2000m.
Distribution: Tamil Nadu

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20176b (KFRI);

Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 21957d (KFRI); Muthikulam,
Sruvani, Palakkad Dt., 1225m, Sephen 21151a (KFRI); 21154a (KFRI).

Note: New record to Kerala.
4. Parmelina indica Hale, Smithson. Contrib. Bot. 33:34. 1976.

Thdlus foliose, loosdly attached, dark grey; lobes sublinear, contiguous, upto 2mm
wide, ciliate; ciliairregularly dispersed; smple; upper surface plane, isdiate; isdiadense,
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cylindrical; medullawhite; lower surface black; rhizinate, rhizinae dense, ample; serile.
MedullaK-, C-, KC-, P-

Habit: Corticolous.

Habitat: Prefers exposed areas in the forests at an dtitude between 900-1650m.
Digribution: Tamil Nadu

Specimens examined: Mannavan shola, Marayoor, ldukki Dt., 1650m, Stephen 22049 d
(KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21946 (KFRI).

Note: New record to Kerala. Hitherto this endemic taxais known from its type locality (Tamil Nadu) only.
5. Parmelina manipurensisK. Singh, Bryololgist 83(4): 533.1980.
Plae VI. Fig. 2.

Thdlus foliose, loosdy attached, whitish grey; lobes subirregular to subrotund, upto
10mm wide margins undulate, ciliate; clia on the axils only; upper surface smooth,
emaculate, cracked in older parts, iSdia and soredia absent; medulla white; lower surface dark
brown to black, margind zone shining brown, rhizinate, gpothecia adnate; margin entire to
cracked; thdline exciple smooth.

MedullaK+ yelow - red, C-, KC-, P+ orange-red.

Habit: Saxicolous.

Habitat: Prefers open areas on the roadsides at an dtitude of 750m.
Digribution: Manipur and Nagaland.

Specimens examined: Sruvani Dam dte, Sruvani, Paakkad Dt., 750m, Stephen 21120a
(KFRI).

Note: New record to Peninsular India.
6. Parmelina muelleri (Vanio) Hale, Phytologia 28:483. 1974.

Thdlus foliose, closely adnate, yellowish grey; lobes, irregularly branched, rounded at
gpices, upto 3mm wide, ciliate; cilia smple to branched; upper suface white-maculate,

irregularly cracked, sorediate; soredia lamina, granular; medulla white, lower surface black,
rhizinate; gpotheciarare, sessle, thaline exciple sorediate.
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Fig.1. Parmelina expallida

Fig.2. Parmelina manipurensis

Fig.3. Parmelina phlyctina




MedullaK+ Ydlow, C-, KC-, P+ Orange.

Habit: Corticolous.

Habitat: Prefers moist humid regions in the evergreen forests at an dtitude of 750-1000m.
Digribution: North Western Himdaya

Specimens examined: Pothumala, Neliampathy, Paakkad Dt.,, 1000m, Sephen 21101 d
(KFRI); Siruvani riverine area, Siruvani, Palakkad Dt., 750m, Stephen 21181b (KFRI).

Note: New record to Peninsular India
7. Parmelina phlyctina (Hale) Hale, Phytologia 28. 483. 1974.
PateVI. Fg. 3.

Thdlus foliose, loosdy or closdy attached, membranous, minera grey, lobes sub
irregular, gpicdly rotund, upto 10mm wide, margin entire to lobulate, ciliate; cilia sparse, in
the axils only; upper surface plane, cortex flaking off, iSdia and soredia absent; medulla
white; lower surface black, margin brownish, rhizinate; Serile.

MedullaK+ ydlow turning red, C-, KC-, P+ orang red.
Habit: Corticolous

Habitat: Prefers shaded areas in the branches of Rhododendron nilagiricum, var. arboreum in
the sholaforests at an dtitude of 2000m.

Digribution: Mexico and West Indies.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 21964a
(KFRI).

Note: New record to India.
8. Parmelina simplicior (Hae) Hae, Phytologia 28:483. 1974.

Thdlus foliose, closdy attached, whitish grey; lobes dongate, sub irregular, imbricate,
upto 5mm wide, axils ciliate; upper surface plane, emeculate, iSdia and soredia absent;

medullawhite; lower surface blade, rhizinate; apothecia sessile, up to 6mm in diameter.

Medulla K+ ydlow turning red, C-, KC-, P+ Orange
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Habit: Corticolous

Habitat: Prefers open moist areasin the forests between an atitude of 850-2100m.

Didribution: Maharashtra

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22070 d
(KFRI); 2000M, Sephen 21960 (KFRI); Kakki Dam site, Pathanamthitta 850m, Stephen

21912 a (KFRI); Eravikulam Nationa Park, ldukki Dt., 2100m, Sephen 20108 (KFRI);
Karimala Gopuram, Parambikulam, Palakkad Dt., 1400m, Stephen 22169 b (KFRI).

Note: New record to Kerala. Hitherto this endemic taxais known from its type locality (Maharashtra) only.
9. Parmelina spathulata (Kurok.) Hale, Phytologia 28: 483. 1974.
Pate VIl. Fig. 1.

Thdlus foliose, closdy attached, gloucous grey, fragile lobes sublinear, crowded, upto
3mm wide, cliae cilia evenly dispersed;, upper surface plane iddiate igdia cylindricd to
flattened; lower surface black, rhizinate; rhizinae smple to furcate; Serile.

MedullaK-, C+ red, KC+ rose or red, P-
Habit: Corticolous/Saxicolous.

Habitat: Prefers shaded humid areas in the evergreen and subtropica forests a an dtitude of
1000-1250m.

Digribution: Arunacha Pradesh

Specimens examined: Pothumaa, Neliampathy, Pdakkad Dt., 1000m, Stephen 21101b
(KFRI); Muthikulam, Sruvani, Pdakkad Dt., 1225m, Stephen 21150b (KFRI); 21151b
(KFRI); 21154b (KFRI); 21159b (KFRI); 21165 (KFRI).

Note: New record to Peninsular India.

10. Parmelina subaurulenta (Nyl.) Hale, Phytologia, 28: 483. 1974.

Thdlus foliose, closdy datached, greenish grey; lobes subintricate, upto 4mm wide,
dliae dlia in axils only; uppersurface plane, rugose centrdly, faintly maculate, sometimes
lobulate centrdly, isdia and soredia absent; medulla pae, yelow; lower surface black,
rhizinate; gpotheica adnate, lancind, margin entire to crenulate; thaline exciple smooth.

Medulla K+ yellow, C+ pae Ydlow, KC+ pde ydlow, P+ ydlow.
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Habit: Corticolous.

Habitat: Prefers open areas in the evergreen/subtropica/shola forests between an dtitude of
900-2000m.

Digtribution: Manipur, Sikkim, Tamil Nadu, Uttar Pradesh and West Bengd.

Specimens examined: Kulaydakadavu, New Amarambdam RF, 950m, Sephen 20007
(KFRI); Mannavan shola, Marayoor, Idukki, Dt., Stephen 22004 (KFRI).

Note: New record to Kerala
11. Parmelina wallichiana (Tayl.) Hale, Phytologia 28: 483. 1974.

Thdlus foliose, closdy or loosdy attached, minerd grey; lobes sub diohotomondy
snuate, upto 15mm wide, apices rotund to subrotund; margin crenate, notched, ciliate; upper
aurface smoothly cracked, emeculae, igdiate isdia lamind, cylindrica; medulla white;
lower surface brown to black; rhizinate papillate a margind zone apothecia upto 10mm in
diam. Margins entire, thaline exciple smooth.

MedullaK+ red, C-, KC-, P+ orange.
Habit: Corticolous/Saxicolous.
Habitat: Prefers open areas a an dtitude of 900-2100m.

Digribution: Assam, Kerda, Manipur, Meghaaya, Skkim, Tamil Nadu, Uttar Pradesh and
West Bengd.

Specimens examined: Kulayaakadavu, New Amarambaam Resarve Forests, Maappuram
Dt.,, 950m, Sephen 20013 (KFRI); Pullukuthimaa New Amarambaam Reserve Forests,
Mdappuram Dt., 1200m, Stephen 20021 (KFRI); 20038 (KFRI); Mannavan shola, Marayoor,
Idukki Dt., 1650m, Stephen 22047 (KFRI); 22052 (KFRI); Pakshipathdam, Wayanad Dt.,
1500m, Stephen 21050 (KFRI); Pothumala, Neliyampathy, Pdakkad Dt., 1000m, Stephen
21085 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21909c (KFRI); 21942
(KFRI); 21945 (KFRI); Kattapara Shola, Idukki Dt., 925m, Stephen 21827 (KFRI); 21829
(KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21835 (KFRI);
Anguinda, Slent Vadley Nationd Pak, Pdlakad Dt., 2100m, Sephen 22147 (KFRI);
Pothumala, Neliyampathy, Paakkad Dt., 1000m, Stephen 21107 (KFRI); Muthikulam
Sruvani, Paakkad Dt., 1125m, Stephen 21149 (KFRI); Uppupara, Periyar Tiger Reserve,
Idukki Dt., 1150m, Stephen 21835 (KFRI); 21843b (KFRI); Upper Moozhiyar,
Pathanamthitta Dt., 950m, Stephen 21899 (KFRI).

Note: New record to Kerala
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12. Parmelina xantholepis (Mont. et v.d. Bosch) Hale, Phytologia 28: 483. 1974.

Thdlus foliose, fragile, closdy attached, grey; lobes dimorphic; primary lobes up to
5mm wide, sparsdly ciliate; secondary lobules develop on primary lobes, crowded, imbricate,
dichotomoudy divided; upper surface plane, rugulose, maculate, isdia and soredia absent;
medullayelow; lower surface black, rhizinate; serile.

MedullaK+ Ydlow, C+. Pdeydlow, KC+ ydlow, P+ ydlow.
Habit: Corticolous

Habitat: Prefers open shady riverine areas in the evergreen forests at an dtitude of 950m.
Digtribution: Manipur, Tamil Nadu and West Bengd

Specimens examined: Kulayadakadavu, New Amarambalam Reserve Forests, Maappuram
Dt., 950m, Stephen 20006 (KFRI).

Note: New record to Kerala.
13. Parmelina sp. 1.

Thalus foliose, loosdly or closdly attached, gloucous grey, ypto 15mm across, lobes sub
imbricate, upto 10mm wide, ciliate; cilia black, smple, sparse to dense, upto 2mm long; upper
surface smooth, brittle, dark, centrdly rugose, centra pat dark grey to black, reticulately
cracked; isdia absent, sorediate; sordia a the lobe tips, blackish, granular; medulla white;
lower sde black, margina zone dark brown, rhizinate; serile.

MedullaK+ paeydlow, C-, KC+ ydlow, P-
Habit: Saxicolous.
Habitat: Prefers open areasin the sholaforests at an dtitude of 1650m.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m Stephen 22067
(KFRI).

14. Parmelina sp. 2.

Thalus foliose, closdly or loosdly atached, yelowish grey upto 12cm across, lobes 3-
10mm wide, snuate, lobate, notched; ciliate, cilia sparse to dense upper surface plane, rugose,
reticulately cracked at centre, iSdia absent, sorediate; sordia on the gpex of lobules; rounded;
medulla yellow or rady white lower surface black, margin pae to dark brown, shining;
rhizinate; rhizinee parse; Serile.

MedullaK+ red, C-, KC-, P+ orange.
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Habit : Corticolous/Saxicolous.
Habitat: Prefers open areas in the shola forests at an dtitude between 1600-2000m.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21968
(KFRI); 21958 (KFRI); 21970 (KFRI); 21964b (KFRI); 22041 (KFRI).

Genus Parmotrema M assal.

Thalus foliose, dorsventral, heteromerous, loosdy or closdy attached; lobate; |obes
broad rotund, margins entire or crenate, ciliate or eciliate; upper surface smooth to rugose,
wrinkled, isdia, soredia, maculae present or absent; lower surface black or brown with a pae
brown or white mottled erhizinate margind zone; photobiont green; medulla white or yelow;
gpothecia subdtipitate or salked, disc peforate or impeforae thdline exciple smooth or
rugose; asci 8-gpored; spores colourless, smple.

A genus of about 110 species, mostly distributed in the tropica regions of the world. Hae
(1965) completed a world monograph of the genus under the name Parmelia subgenus
Amphigymnia. Later, Awasthi (1976) dso sudied Indian taxa under the same title. In India
there are 43 species of Parmotrema has been reported (Awasthi, 1988, 1998). Among these,
26 species of Parmotrema are collected and enumerated here.

Key to the Species
la Thallusisidiate or sorediate or pustulate-sorediate ........................ 2
1b. Thaluslackingisidia, sorediaor pustules ................ccovevvevniennns 20
28 ThalluSTSIAIEIE ... . oeeie e e 3
2b. Thallus sorediate or pustulate-sorediate ..........coovvvveviierineeenennnns 7
3a Margin of [0DESCIlIate .........ve e e 4
3b. Margin of lobeslacking Cilia..........c.ovvveeiiiie e, 5
da. MedullaP+ orangered ........o.vvveiie it e P. crinitum
Ab. MedullaP- ... P. xanthina
5a. Isidiacylindrical, filiform, medullaC+redor C-..............ccoeieveni, 6
5b Isidia coralloid branched medullaC+rose .........cccvevviiviii e, Parmotrema sp. 1
B6a MedUlaCH red .......co i P. tinctorum
BD. MEUITAC- ... e e e P. saccatilobum
78 ThallUSPUSLUIALE ... ...oe et e e e e e P. kamatii
7h. ThalluS SOrediate ... ... e e e e e 8
8a. Margin of lobesciliate ............covi i, 9
8b. Margin of lobeslacking cilia............coovv i 18
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9a MedullaK+Ted ... 10

9b. MedullaK-or K+ paleYellow .........c.ccoveii i e e 11
10a. Upper surface of thallus white maculate,

cortex, reticulately cracked .........c.covviiiiiii i P. reticulatum
10b. Upper surface of thallus not white macul ate,

cortex not reticulately cracked ............ccoviiii i P. stuppeum
1la MedullaK+ paleyellow, P+orange ..........cccvee i viiiiiiicie e Parmotrema sp. 2
11b. MedullaK-, P+red or P- ... e 12
12a MedullaP+red ... P. subarnoldii
12b. MedUITaP- ....eee e 13
13a MedullaCH+ rOSE Or red ......vi e e e 14
13D, MedUTaC- ..o 16
14a. Lobes maculate, reticulately cracked ..o i P. cooperi
14b. Lobes emaculate, not reticulately cracked .............coceviieiinnnn, 15
15a. Soraliate lobesinvolute, marginal area of lower surface white

to pale brown, medullayellow ............ccooooiii i P. sanctae - angelii
15b. Soraliate |obes not involute, marginal area of lower surface

dark brown, shinning, medullawhite.........................cooo . P.indicum
16a MedullaK+ pink Orred ......c.oeeie i e e e e 17
16h. MedullaK Ce ..o e P. grayanum
17a Marginal areaof thelower surfacedark brown .......................e P. pseudonilgherrense
17b. Marginal areaof the lower surfaceivorytogrey ............coeevvnenns P. hababianum
18a MedullaPHred ... P. dilatatum
18b. MedUIaP- ... 19
19a MedullaC+red, KCHTIed .......oe i e e P. austrosinensis
19b. MedullaC-, KC- ... e e e e e e P. praesorediosum
208 LODES CIHIAE ... cevee et e et e e e e e 21
20D, LODESECHIAE ... cevve e 24
21a MedullaP+ orange-red ...........ovvevieiiiie e e e P. zollingeri
20D, MEUITAP- ... e 22
22a. MedullaCH roSered ........ovvueie i e P. eunetum
22D, MEAUIAC- ... e e 23
23a. Lobes maculate, 10-20mmwide ........cooovivieniiiiie e e, P. nilgherrense
23b. Lobes emaculate, 4-10mMmmMwWide ........ovveeeiiniiiiieiee e P. abessinicum
2da MedullaK+Ted ... P. latissimum
24b. MedUaK- ... 25
25a MedullaP+ 0range-red ...........ovve v e P. disparale
25D, MEUUITAP- ... P. mesotropum
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1. Parmotrema abessinicum (Krempelh.) Hale, Pytologia 28: 334. 1974.

Thalus foliose, loosdy attached, dark-grey; lobes rotund, upto 7mm wide, margin
crenate, ciliate; cilia smple, upper surface smooth, faintly maculate; isdia and soredia aosent;
medulla white, lowersde minutely wrinkled, brown black, rhizinate, margind zone light
brown to mottled pale brown; apothecia upto 5mm in diameter, perforated.

MedullaK-, C-, KC+ red, P-

Habit: Corticolous

Habitat: Prefersfringes of sholaforests at an dtitude between 1800-2300m.
Distribution: Tamil Nadu.

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 201662 (KFRI); Silent
Vadley Estate, Munnar, Idukki Dt., 2300m, Stephen 21032 (KFRI).

Note: New record to Kerala

2. Parmotrema austrosinensis (Zahlbr.) Hale, Phytologia 28: 335. 1974.

Thdlus foliose, loosdly attached; gloucous white to grey; lobes rotund, up to 10mm
wide, imbricate, eclliale, soredia surface smooth; emaculate, sorediate; soredia margind,
lineer, sSnuous, wavy; farinosg medulla white lower Sde reticulatdy wrinkled, black;
margind zone mottled; Serile.

MedullaK-, C+ rose-red, KC+ red, P-

Habit: Corticolous

Habitat: Prefers evergreen dopes at an dtitude of 12000m.
Distribution: Himacha Pradesh, Karnataka and Tamil Nadu,.

Specimens examined: Chembra hill, Waynad Dt., 1000m, Stephen 8918 (KFRI).
Note: New record to Kerala
3. Parmotrema cooperi (Steiner & Zahlbr.) Hale, Phytologia 28: 335. 1974.
Thdlus foliose, loosdly attached, grey, lobes dimorphic, rotund, some flabdlate rotund,
margins irregularly convolute, ciliate; upper surface smooth; maculate, reticulately cracked in

older parts, sorediate; sordia margind, linear, snuous, sorediate lobes involute; lower surface
black, rhizinate, sexile.
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MedullaK-, C+ red, KC+ red, P-

Habit: Corticolous

Habitat: Prefers shaded areas in the evergreen forests at an dtitude between 700-900m.
Distribution: Tamil Nadu

Specimens examined: Ranimedu, Ndliampathy, Padakkad Dt., 950m, Stephen 8932b (KFRI);
Sruvani riverine area, Siruvani, Palakkad Dt., 750m, Stephen 21181a (KFRI).

Note: New record to Kerala
4. Parmotrema crinitum (Ach.) Hae, Phytologia 28: 335. 1974.

Thdlus foliose, loosely attached, dark grey; lobes rotund, upto 8mm wide, crenate,
cliate; upper surface smooth, emaculate, isdiate; iddia lamind, smple to cordloid, cliae
medullawhite; lower Sde dightly rugose, black; margind zone shining; Serile.

MedullaK-, C-, KC-, P+ orange.

Habit: Corticolous

Habitat: Prefers shaded areas in the evergreen to shola dopes at an dtitude of 1100-1800m.
Distribution: Tamil Nadu.

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20180 (KFRI); 20181
(KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21866 (KFRI).

Note: New record to Kerala.
5. Parmotrema dilatatum (Vainio) Hale, Phytologia 28: 335. 1974.

Thalus foliose, loosdy atached, darker grey; lobes rotund, iimbricate and divided,
cenae and sparsdy diliate; cilia on the axils only; upper surface smooth, dull, emaculate,
sorediate; sordia margind, globular or confluent, linear; medulla white; lower surface
minutely wrinkled, black, rhizinate, magind zone ydlowish brown to white mottled,
erhizinate; Serile.

MedullaK-, C-, KC+ red, P+ red.
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Habit: Corticolous
Habitat: Prefers open trees in the ecotone regions at an dtitude of 1650m.
Distribution: Kerda, NorthWest Himaaya and Tamil Nadu.

Specimen examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Sephen 22069a
(KFRI).

6. Parmotrema disparale (Nyl.) Hae, Phytologia, 28: 335. 1974.

Thdlus foliose, loosdly attached, minerd grey; lobes rotund, laciniate; upper surface
smooth, white maculate, reticulately cracked, isdia and soredia absent; medulla white, lower
dde black, rhizinate, margind zone brown to ivory mottled; gpothecia pedicillate, thaline
exciple rugose.

MedullaK-, C-, KC+ red, P+ orange-red.
Habit: Corticolous

Habitat: Prefers open humid areas near the streams in the evergreen forests at an dtitude of
950m.

Digtribution: Tamil Nadu

Specimens examined: Pullukuthimala, New Amaambaam Reserve Forests, Maappuram
Dt., 950m, Stephen 20031 (KFRI).

Note: New record to Kerala. This endemic taxais hitherto known only from itstype locality (Tamil Nadu).
7. Parmotrema eunetum (Stirt.) Hale, Phytologia 28: 336. 1974.

Thalus foliose, loosdly attached, gloucous grey; lobes rotund, upto 10mm wide, crenate
to entire ciliate; upper surface smooth, fantly maculae isdia and soredia absent; medulla
white; lower surface black, rhizinate, margina zone tan; dexile.

MedullaK-, C+ red, KC+ red, P-
Habit: Corticolous
Habitat: Prefers moist humid areasin the evergreen forests at an dtitude of 800m.

Digtribution: Tamil Nadu
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Specimens examined: Punnamaa, Silent Vdley Nationd Park, Paakkad Dt., 850m, Stephen
20086b (KFRI); Thirunedly, Wayanad Dt., 700m, Sephen 21034 (KFRI); Kakki,
Pathanamthitta Dt., 900m, Sephen 20173 (KFRI).

Note: New record to Kerala.
8. Parmotrema grayanum (Hue) Hale, Phytologia 28: 336. 1974.

Thalus foliose, loosdly attached, ashy grey; lobes short rotund; sub imbricate, crenate
dentate, ciliate; upper surface smooth, pruinose emaculate; sorediate; sordia marginal;
medulla white, lower surface dightly wrinkled; rhizinate, margind zone brown to dark brown,
Serile.

MedullaK-, C-, KC-, P-

Habit: Saxicolous, rardly corticolous

Habitat: Prefers open dry areas with high wind between an dtitude at 800-2300m.

Distribution: Tamil Nadu

Specimens examined: Pettimudi, Munnar, Idukki Dt., 2300m, Sephen 20173 (KFRI);

Mallesvaramudi, Paakkad Dt., 800m, Stephen 22124c (KFRI); Uppupara, Periyar Tiger
Reserve, Idukki Dt., 1150m, Stephen 21842 (KFRI); 21843a (KFRI).

Note: New record to Kerala.
9. Parmotrema hababiana (Hae) Hae, Phytologia 28: 336. 1974.

Thdlus foliose, loosdy dtached, pde grey; lobes rotund, upto 10mm wide, ciliate
upper surface smooth, faintly maculate, rugose, sorediate; sordia margind to sub margind,
linear to capitate, granular; medulla white; lower surface black, wrinkled, margind area
brown to white mottled; Serile.

MedullaK-, C-, KC+ red, P-

Habit: Corticolous

Habitat: Prefers open dry or moist areas in the evergreen forests a an dtitude of 2000m.
Distribution: Andhra Pradesh, Kerala, Manipur, Tamil Nadu and Uttar Pradesh.

Specimens examined: Ranimedu, Ndliampathy, Paakkad Dt., 950m, Stephen 8932c (KFRI);

Pothumaa, Nedliampathy, Pdakkad Dt, Sephen 2110la (KFRI); Upper Moozhiyar,
Pethanamthitta Dt., 950m, Stephen 21874 (KFRI).
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10. Parmotrema indicum Hale, Mycotaxon 5: 432-448. 1979.

Thdlus foliose, loosdy attached, dark grey; lobes rotund; ciliate, upto 10mm wide
upper surface non maculate, reticulately cracked, isdia absent, sorediate; soredia lamind,
margina; medullawhite; lower surface black, rhizinate; Serile.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers open areas in the evergreen forests between an atitude of 900-1200m.
Distribution: Tamil Nadu

Specimens examined: Dam dte, Slent Valey Nationa Park, Pdakkad Dt., 900m, Stephen
20092 (KFRI); Pothumada, Neliampathy, Paakkad Dt., 1000m, Stephen 21086a (KFRI);
Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Sephen 21939a (KFRI).

Note: New record to Kerala. This endemic taxais hitherto known only from itstype locality (Tamil Nadu).

11. Parmotrema kamatii Patw. & Prabhu Bryologist 80: 348. Fig. 3. 1977.

Thdlus foliose, loosdly attached; lobes subrotund, upto 7mm wide, sparsdy ciliate,
revolute, divided into lobules, upper surface plane, rugose, soredia and isdia absent,
pustulate; pustules submargind; medulla white, lower surface black margind zone, mottled,
rhizinate; derile.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers open areas in the forests between an dtitude of 1000-2100m.

Distribution: Tamil Nadu

Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 20222a
(KFRI); Pullukuthimaa, New Amarambaam Reserve Forests, Malgppuram, 1200m, Stephen

20025 (KFRI); Sispara, Silent Valey Nationd Park, Paakkad Dt., 1800m, Sephen 20052
(KFRI).

Note: New record to Kerala. This endemic taxais hitherto known only from its type locality (Tamil Nadu).
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12. Parmotrema latissimum (Fee) Hale, Phytologia 28: 337. 1974.
Plae VII. Fig. 2.

Thalus foliose, loosdly attached, pale grey; lobes rotund, entire, eciliate; upper surface
plane, smooth, emaculate, rugose; isdia and soredia absent; medulla white, lower sde black,
gpardy rhizinate, margind zone dark tan; apotheciaimperforate, thalline exciple maculate.
MedullaK+ red, C-, P+ orange-red.

Habit: Corticolous
Habitat: Prefers open areas at an dtitude of 900m.
Distribution: West Bengd

Specimens examined: Kakki Dam dgte, Pathanamthitta Dt., 850m, Sephen 21912b (KFRI);
21197 (KFRI).

Note: New record to Peninsular India.
13. Parmotrema mesotropum (Mull. Arg.) Hale, Phytologia 28: 337. 1974.

Thdlus foliose, loosdy attached, pae grey; lobes upto 8mm wide, eciliate; upper
surface pale, smooth, rugose, lacking isdia and soredia, medulla white, lower surface black,
rhizinate; apothecia upto 5mm in diameter.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers shaded areas in the forests between an atitude of 1200-1800m.
Distribution: Karnataka

Specimens examined: Pettimudi, Munnar, ldukki Dt., 1800m, Sephen 20183 (KFRI);
Muthikulam, Siruvani, Pdakkad Dt., 1225m, Stephen 21166 (KFRI).

Note: New record to Kerala.
14. Parmotrema nilgherrense (Nyl.) Hae, Phytologia 28: 338. 1974.

Thdlus fdliose, loosdly attached, ashy grey; lobes plane to involute, imbricate, ciliate;
upper surface maculate, smooth, rugose, isdia and soredia absent; medulla white; lower
aurface black, minutdy wrinkled, rhizinate; apothecia large, upto 15mm, involute, thdline
exciple rugose.
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MedullaK-, C-, KC+ pink, P-
Habit: Corticolous/Saxicolous
Habitat: Prefers ecotone regions of sholaforests a an dtitude of 2000m.

Disgtribution: Himachd Pradesh, Manipur, Meghdaya, Nagdand, Sikkim, Tamil Nadu, Uttar
Pradesh and West Bengd.

Specimens examined: Chinnamaa, Anamudi, Munnar, ldukki Dt., 2100m, Sephen 22094
(KFRI); Anaimudi, Munnar, Idukki Dt., 2400m, Sephen 22105 (KFRI); Mannavan Shola,
Marayoor, Idukki Dt., 2000m, Stephen 21957b (KFRI).

Note: New record to Kerala
15. Parmotrema praesorediosum (Nyl.) Hale, Phytologia 28: 338. 1974.
Pae VII. Fig. 3.

Thdlus foliose, closdly attached, pae grey; lobes upto 9mm wide, Snuate, imbricate,
eciliate; upper surface smooth, emaculate, rugose, cracked; sorediate; sordia margind, linear,
capitate, granular; medulla white, lower surface black, wrinkled, rhizinate, margind zone
brown to white mottled; serile.

MedullaK-, C-, KC-, P-
Habit: Corticolous
Habitat: Prefers open riverine areas in the evergreen forests a an dtitude of 750m.

Distribution: Madhya Pradesh, Maharashtra, Manipur, Uttar Pradesh and West Bengal.

Specimens examined: Siruvani Dam dgte, Sruvani, Pdakkad Dt., 750m, Stephen 21179
(KFRI).

Note: New record to Kerala.
16. Parmotrema pseudonilgherrense (Asah.) Hale, Phytologia 28: 338. 1974.

Thdlus foliose, loosdly attached, grey; lobes rotund, imbricate, snuous, ciliate; upper
surface smooth, maculate, sorediate; soralia on tip of lobes, sorediate lobes involute, soredia
granular; medulla white; lower sde smooth, rhizinate, margind zone tan to dark brown;
gpothecia sessile, thaline exciple rough maculated.



Plate-VII

Fig.1. Parmelina spathulata

Fig.2. Parmotrema latissimum

Fig.3. Parmotrema praesorediosum



MedullaK-, C-, KC+ red, P-

Habit: Corticolous

Habitat: Prefersfringes of sholaforests at an dtitude of 2300m.

Distribution: Himachal Pradesh, Maharashtra, Tamil Nadu and Uttar Pradesh.

Specimens examined: Slent Valey Edsate, Munnar, ldukki Dt., 2300m, Stephen 21002
(KFRI).

Note: New record to Kerala.

17. Parmotrema reticulatum (Tayl.) M. Chaisy, Bull. Mens. Soc. Linn. Lyon 21: 175. 1952.
Thalus foliose, loosdly atached, pde grey; lobes upto 10mm wide, crenate or

irregularly incised, ciliate; upper surface reticulately cracked, meculate, sorediate; sSorediate

lobes involute, sordia margind; medulla white; lower surface black, rhizinate, margind area

brown; gpothecia upto 10mm in diameter; thaline exciple sorediate.

Medulla K+ ydlow-red, C-, KC-, P+ orange-red.

Habit: Corticolous

Habitat: Prefers open areasin the shola-grasdand margin at an dtitude of 2000m.

Digtribution: Assam, Himacha Pradesh, Madhya Pradesh, Manipur, Meghadaya, Nagadand,
Tamil Nadu, Uttar Pradesh and West Bengd.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 22030
(KFRI).

Note: New record to Kerala.
18. Parmotrema saccatilobum (Tayl.) Hae, Phytologia 28: 339. 1974.

Thallus foliose, loosdly attached, dark grey; lobes laciniate, lobes rotund to subrotund,
discrete, upto 10mm wide, ciliate; upper surface dull, smooth, maculate, maculae reticulate,
reticulately cracked, sorediste, sorediate lobes involute; medulla white, lower surface black,
rhizinate, margind area brown to yellow brown; serile.

Medulla K+ ydlow-red, C-, P+ orange-red

Habit: Corticolous
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Habitat: Prefers shaded trunks in the evergreen forests at an dtitude of 750m.

Digtribution: Assam, Himachd Pradesh, Meghaaya, Skkim, Tamil Nadu, Uttar Pradesh and
West Bengd.

Specimens examined: Sruvani Dam ste, Sruvani, Paakkad Dt., Stephen 21112c¢ (KFRI).
Note: New record to Kerala.

19. Parmotrema sanctae - angeli (Lynge) Hale, Phytologia 28: 339. 1974.

Thdlus foliose, loosdly attached, gloucous white to grey; lobes upto 10mm wide
margins ascending, imbricate, ciliate; upper surface plane, emaculate, cracked in centre,
sorediate; sordia margind, farinose to granuloses medulla white; lower surfacebrown, white
mottled at margind areg, rhizinate; rhizines smple; derile.

MedullaK-, C + rose, P-
Habit: Corticolous
Habitat: Prefers semishaded areas in the evergreen forests at an dtitude of 900m

Specimens examined: Dam ste, Silent Valey Nationd Park, Paakkad Dt., Stepehn 008915
(KFRI).

20. Parmotrema stuppeum (Tayl.) Hae, Phytologia 28: 339. 1974.

Thalus foliose, loosdy atached, dark grey; lobes upto 10mm wide, rotund, crenate-
dentate, ciliate; upper surface dull smooth, emaculate, reticulately cracked, sorediate; soradia
margind to submargind, farinose sorediate lobes involute, lower sde smooth, black,
rhizinate, marginal zone dark brown to tan, papillate; Serile,

Medulla K+ ydlow-red, C-, P+ ydlow.

Habit: Corticolous

Habitat: Prefers moist humid areas in the evergreen dopes at an atitude of 700m.
Distribution: Tamil Nadu

Specimens examined: Thirundly, Wayanad Dt., 700m, Stephen 21042 (KFRI).

Note: New record to Kerala.
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21. Parmotrema subarnoldii (des Abb.) Hale, Phytologia 28: 339. 1974.

Thdlus foliose, loosdy dtached, grey; lobes upto 15mm wide, imbricate, margin
undulate, ciliate; upper surface plane, dull, emaculate, sorediate, sorediate lobes snuous,
medullawhite; lower surface smooth, rhizinate, margina zone light to dark brown; Serile.

MedullaK-, C-, KC+ red, P+ red.

Habit: Corticolous

Habitat: Prefers exposed trees in the shola margin at an atitude of 1650m.
Distribution: Nagdand and Tamil Nadu.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 1650m, Stephen 22041a
(KFRI).

Note: New record to Kerala.
22. Parmotrema tinctorum (Despr. ex Nyl.) Hae, Phytologia 28: 339. 1974.

Thdlus foliose, loosdy attached, gloucous grey; lobes rotund, upto 20mm wide, margin
entire, eciliate; upper surface smooth, shining, emaculate, sometime cracked; igdiate; isdia
lamind, sparse to dense, cylindricd; medulla white, lower surface black, rhizines sparse,
margina areabrown, erhizinate, Serile.

MedullaK-, C+ red, KC+ red, P-
Habit: Mostly Corticolous, rarely Saxicolous.

Habitat: Prefers moist or shady places in the evergreer/subtropica/shola forests between an
atitude of 750-2300m.

Digtribution: Assam, Bihar, Madhya Pradesh, Maharashtra, Manipur, Meghdaya, Skkim,
Tamil Nadu, Uttar Pradesh and West Bengd.

Specimens examined: Kulaydakadavu, New Amarambadam Reserve Forests, Malgppuram
Dt.,, 950m, Sephen 20010 (KFRI); Punnamda, Slent Valey Nationd Park, Pdakkad Dt.,
850m, Sephen 20086a (KFRI); Madleswaramudi, Palakkad Dt., 800m, Sephen 22124d
(KFRI); 22125 (KFRI); Slent Vdley Estate, Munnar, Idukki Dt., 2300m, Sephen 21023
(KFRI); Pothumala, Neliampathy, Padakkad Dt., 1000m, Sephen 21023 (KFRI); Ranimedu,
Neliampathy, Pdakkad Dt., 950m, Sephen 8931 (KFRI); 8933 (KFRI); Karappara,
Nelliampathy, Paakkad Dt., 950m, Stephen 8935 (KFRI); Kakki Dam dSte, Pethanamthitta
Dt., 850m, Sephen 21914 (KFRI); 21802 (KFRI); Uppupara, Periyar Tiger Reserve, Idukki
Dt.,, 1150m, Sephen 21939 (KFRI); Pothumaa, Neliampathy, Pdakkad Dt., 1000m,
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Sephen 21106 (KFRI); Sruvani, Paakkad Dt., 1000m, Stephen 21106 (KFRI); Sruvani,
Pdakkad Dt., 750m, Sephen 21117 (KFRI); 21124 (KFRI); 21173 (KFRI); 21174 (KFRI);
Kakki, Pathanamthitta Dt., 900m, Stephen 21188 (KFRI); 925m, Stephen 21802 (KFRI);
Karimaa, Parambikulam, Paakkad Dt., 1400m, Stephen 22169a (KFRI).

Note: New record to Kerala
23. Parmotrema xanthinum (Mull. Arg.) Hale, Phytologia 28: 339. 1974.

Thdlus foliose, loosdy or closdly attached, yellowish grey; lobes rotund, upto 12mm
wide, ciliate; upper surface dull, plane reticulately cracked, iddiae; isdia margind to sub
margind; smple to cordloid; medulla white; lower surface, black, rhizinate, margind area
dark brown, shining; Serile.

MedullaK-, C-, KC+ red, P-
Habit: Corticolous

Habitat: Prefers shaded areas in the base of tree trunks in the evergreen forests at an dtitude
of 1000m.

Digribution: Tamil Nadu

Specimens examined: Pothumaa, Neliampathy, Pdakkad Dt., 1000m, Stephen 21074a
(KFRI).

Note: New record to Kerala.
24. Parmotrema zollingeri (Hepp.) Hale, Phytologia 28: 339. 1974.

Thdlus foliose, loosdly or closdly atached, pae grey; lobes sub rotund, up to 15mm
wide, margin lobulae, ciliate; cilia in axils only; upper surface dull, plane, isdia and soredia
absent; medulla white, lower sde black; rhizinate, margind area lacking rizines, gpothecia up
to 10mm in diameter; spores 18-22 x 7-10mm.

MedullaK-, C-, KC-, P+ orange-red.

Habit: Saxicolous

Habitat: Prefers exposed rocks in the doppy grasdands at an dtitude of 800m.
Distribution: Eagern Himaayas.

Specimens examined: Malleswaramudi, Palakkad Dt., 800m, Stephen 22124a (KFRI).

Note: New record to Kerala.
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25. Parmotrema sp. 1

Thdlus foliose, loosdy attached, dull greenish grey to pae grey; lobes rotund, sparsdy
ciliate, snuate, crenate, minutey lobulate, up to 10mm wide, upper surface plane to rugose,
igdate, igdia dmple to cordloid, sub margind to margind, concolourous to the thdlus
medula white, lower surface black, rhizinate, margind area lacking rhizines, ivory to brown
mottled; Serile.

MedullaK-, C+ rose, KC-, P-
Habit: Corticolous
Habitat: Prefers shaded areas in the evergreen forests at an dtitude of 750m.
Specimens examined: Dam site, Siruvani, Paakkad Dt., 750m, Stephen 21125 (KFRI).
26. Parmotrema sp. 2

Thdlus foliose, loosdy to closdy attached; gloucous grey; lobes snuate, sparsdy
cliae, crenate, dight black rimmed; up to 8mm wide, upper surface plane, dightly maculate,
sorediste; sordia on the margin of lobes sordiate lobes dightly involute medulla white;
lower surface black; rhizinate, margind area pae brown to brown, shining; Serile.
MedullaK+ paeyelow, C-, KC-, P+ orange.
Habit: Corticolous
Habitat: Prefers open treesin the grasdands at an dtitude of 2000m.
Specimens examined: Mannavan Shola, Marayoor, ldukki Dt., 2000m, Sephen 21963
(KFRI).

Genus Pseudoparmelia Lynge

Thadlus foliose, corticolous or saxicolous, dorsventra, heteromerous, closdy or loosdy
adnate to the substratum, lobate; lobes subirregular or sublinear, rotund or sub rotund,
margins sometimes broadly crenate or black rimmed; upper surface smooth or rugose
pseudocyphellae and maculae absent; isidia, soredia, pustules present or absent; photobiont a
green dga, medulla white or ydlow; lower surface black, rhizinate, apothecia lamind,
lecanorine; asci 8-spored; spores colourless, smple.

Hale, (1976) completed a worldwide monograph of this genus. Later this genus was

segregated into 4 new genera viz. Flavoparmelia, Canoparmelia, Paraparmelia and
Relicinopsis by Hae (1986), Elix, Johnstan & Ver don (1986) on the basis of the chemidiry of
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cortex and medulla, centres of didribution, habitats and sze of pycnoconidia and spores.
Recently, Awasthi (1998) published 204 taxa of parmdiacese in the Indian subcontinent on
the basis of the work done by Elix (1993). He reported 9 species of Pseudoparmelia sensu
lato (Hae, 1976) under 3 different genera viz. Flavoparmelia, Canoparmelia and
Relicinopsis. However, the sensu lato concept (Hale, 1974b, 1976a) of Pseudoparmelia has
been followed. There are about 76 species of Pseudoparmelia occurring in dry subtemperate
to tropica areas of the world. Awasthi (1988) reported 11 species from India. Among these, 4
species have been callected during the study and enumerated.

Key to the species
la MedullaK+yellow orred .......c.oovii i e e 2
1b. Medulla K-, KCH e ...ui i e e e P. texana
2a. MedullaK+ yellow, thallussorediate ............cocoovviii i 3
2b. MedullaK+ red, thallusisidiate ...........ccooevieiiiiii e P. cinearascens
3a. Thallus lobes up to 5mm, subrotund; sorediafarinose ..................... P. crozalziana
3b. Thalluslobes up to 3mm, rotund; sorediagranular ......................... P. carneopruinata

1. Pseudoparmelia carneopruinata (Zahlbr.) Hae, Phytologia 28: 189. 1974.

Thdlus foliose, closdy atached dark grey; lobes irregular, sublinear, up to 3mm wide,
margin dightly black rimmed, eciliate; upper surface reticulately wrinkled; cracked, sorediate;
sordia lamind, dense in centrd pat, soredia granular, medulla white; lower Sde black,
spardy rhizinate, derile.

MedullaK+ ydlow, C-, KC-, P+ red.

Habit: Corticolous

Habitat: Prefers shaded areas of the evergreen forests between an dtitude of 900-1650m.
Distribution: Tamil Nadu

Specimens examined Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22069b
(KFRI); Kakki, Pathanamthitta Dt., 900m, Stephen 21187 (KFRI).

Note: New record to Kerala.
2. Pseudoparmelia cinearascens (Lynge) Hae, Phytologia 28: 189. 1974.

Thdlus foliose, loosdy attached, gloucous grey; lobes sub linear; up to 3mm wide,
eciliate; upper surface plane, cracked, isdiate; igdia cylindricad; medulla white; lower surface
black, rhizinate; serile.

MedullaK+ red, C-, KC-, P-

90



Habit: Corticolous

Habitat: Prefers moist or dry areas near dreams in the evergreen forests at an dtitude of
1200m.

Digribution: Tamil Nadu
Specimens examined: Pullukuthimalay, New Amarambdam Reserve Forests, Maappuram

Dt., 1200m, Stephen 20024 (KFRI); Muthikulam, Sruvani, Pdakkad Dt., 1225m, Stephen
21159a (KFRI).

Note: New record to Kerala.
3. Pseudoparmelia crozalziana (B. de Lesd.) Hale, Phytologia 28: 189. 1974.

Thdlus foliose, closely attached, ashy grey; lobes irregular, up to 5mm wide, subrotund,
incised, eciliate; upper surface reticulately wrinkled, cracked in centrd part, sorediate; sordia
lamind, generdly in ridges soredia fainose medulla white; lower surface black, rhizinate;
Serile.

MedullaK+ ydlow, C-, KC-, P+ orange red.
Habit: Corticolous

Habitat: Prefers open dry or moist places in the evergreen/shola forests between an dtitude
of 1200-2100m.

Distribution: Nagdand and Tamil Nadu.
Specimens examined: Chinnamda, Anamudi, Munnar, Idukki Dt., 2100m, Stephen 22097

(KFRI); Pettimudi, Munnar, ldukki Dt., 1800m, Sephen 20166 (KFRI); Muthikulam,
Siruvani, Palakkad Dt., 1200m, Stephen 21138 (KFRI); 21139 (KFRI); 21142 (KFRI).

Note: New record to Kerala

4. Pseudoparmelia texana (Tuck.) Hae, Phytologia, 28: 191. 1974.

Thadlus foliose, loodey or closdy attached, ashy grey; lobes imbricate, crenate; up to
4mm wide, upper surface reticulatdy cracked, sorediate; sordia lamina, soredia granular;
medullawhite; lower surface dark brown, rhizinate, margind area erhizinate, Serile.

MedullaK-, C-, KC+ red, P-

Habit: Corticolous
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Habitat: Prefers open or ecotone regions of sholaforests at an atitude of 2000m.

Distribution: Manipur, Meghdaya, Nagaland and Tamil Nadu.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 21957c
(KFRI); 21996 (KFRI); Eravikulam National Park, Idukki Dt., 2100m, Stephen 20103
(KFRI).

Note: New record to Kerala

GenusRelicina (Hale & Kurok.) Hale

Hale, (1975) has monographed the genus Relicina on world levd. He include 24
gpecies, dl mogt al of which occur in tropicad South East Asia. In India Pawardhan & Prabhu
(2977) recorded 2 species of Relicina from Kerda foress. In the present investigation only
one species is encountered.

1. Relicinaabstrusa (Van.) Hale, Phytologia 28: 484. 1974.

Thdlus foliose, closdly attached, pade yelowish green; lobes sub linear to linear, up to
2mm wide, ciliae; cilia bulbate, dightly inflated;, upper surface smooth, plane igdiae, iddia
short, smply, cylindrica;medulla white; lower surface black up to the margin, rhizinae;
rhizinessmple derile
MedullaK+ ydlow turning red, C-, KC-, P+ orange.

Habit: Corticolous

Habitat: Prefers shady moist aress or riverine areas in the evergreen forests between an
altitude of 750-1000m.

Distribution: Kerada
Specimens examined: Punnamada, Silent Valey Nationd Park, Pdakkad Dt., 800m, Stephen
20084 (KFRI); Pothumada, Neliampathy, Pdakkad Dt., 1000m, Sephen 21080 (KFRI);
Riverine area, Siruvani, Paakkad Dt., 750m, Stephen 21182 (KFRI).
Family Phyllospor aceae
GenusPsorella Mull. Arg.
Thalus sguamulose to foliose, heteromerous, corticated in upper  surface only;

photobiont a green adga apothecia sessle, hypothecium hydine or coloured, asci 8-spored;
spores hydine, transversdly 3-15- septate.
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The genus Psorédlla is digtributed in tropicd to subtropical regions of the world. Awasthi
(1988) reported 2 species in India both collected from Nilgiri & Pdni hills of Tamil Nadu.
During the present study, one species of Psorella could be collected from this part of the

phytogeographic region.
Key to the species

1a ThalluSisSidiate .....coevee e e P. isidiophora
1b. Thalluslackingisidia.........ccoeriie i e, P. psorina

1. Psorellaisidiophora Awas. & K. Singh, Geophytology 5 (1): 40. 1975.

Thdlus squamulose, sgquamules up to 1mm long; corticated only on upper surface
gloucous grey; upper surface plane, iSdiate; isidia smple to branched; lower surface gloucous
white, erhizinate, gpothecialamind, up to 2mm in diameter, disc reddish brown to black.
MedullaK-, C-, KC-, PB-

Habit: Corticolous

Habitat: Prefers partiay shaded aress in the evergreen as well as shola forests between an
dtitude of 900-2000m.

Digtribution: Tamil Nadu

Specimens examined: Kattapara Shola, Idukki Dt., 925m, Sephen 21813 (KFRI); 1200m,
Sephen 22013 (KFRI).

Note: New record to Kerala. Hitherto this endemic species was known only from itstype locality (Tamil Nadu).
2. Psorella psorina (Nyl.) Zahlbr., Cat. Lich. Univ. 4: 403. 1927.

Thalus squamulose-foliose, up to 1.5mm long; corticated on upper surface only,
sgquamules  ydlow ochraceous, upper surface plane, ochraceous, iddia, soredia,
pseudocyphellae dbsent; lower surface yelowish, erhizinate, gpothecia up to 2mm in Sze
dark brown, spores 15-septate.

MedullaK-, C-, KC-, P-
Habit: Corticolous

Habitat: Prefers partialy shaded aress in the evergreen forests betweem an dtitude of 900-
1000m.

Digtribution: Tamil Nadu
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Specimens examined: Walakkad, Slent Vdley Naiona Park, Palakkad Dt., 1050m, Stephen
20066 (KFRI); 8906 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21884
(KFRI).

Note: New record to Kerala.

Family Physciaceae

la. Thallus corticated on upper surfaceonly ...........ccooviiiiiiiiee e, Heterodermia
1b. Thallus corticatted on both the surfaces ..............cocoo v 2

2a. Hypothecium brown to dark brown .............cocoiiiii i, 3

2b. Hypothecium colourlesstoyellowish .............coovviiiiii i, 4

3a. Epithecium K+ purpleviolet, thallus rhizinate, pseudocyphellate ....... Pyxine

3b. Epithecium K-, thallus erhizinate, pseudocyphellae absent ............... Dirinaria

da. Thallusaglutinated ..........ccoviii i e e e Hyperphyscia
4b. Thallus appressed but not aglutinated ...............ccoveiiiii i, 5

5a ThallusS K+ YEllOW .....oovee i e e, 6

b, ThallUS K- ... e e e Phaeophyscia
6a. Upper cortex paraplectenchymatous ...........ccooviiviiiiiinviiinienns Physcia

6b. Upper cortex prosoplectenchymatous ...........ccoovieieciiiinncnnenne. Heterodermia

GenusDirinaria (Tuck.) Clem.

Thdlus foliose, dorsventrd, heteromerous, gloucous-grey to grey, closdy appressed to
the subgratum; lobes aglutinated and confluent centrdly; upper surface plane subverrucose;
thdlus corticated on both sdes, photobiont a green dga, medulla colourless to pae; lower
asurface brownigh; rhizines lacking or smal black precursor of rhizines sparsdy present;
gpothecia lecanoring; epithecium brown to dark brown; hymenium colourless, asci 8-spored;
spores brownish black, transversaly 2-celled.

About 26 species of Dirinaria are digtributed in tropica and subtropical regions of the
world; Awasthi, (1975) reported 6 species in India. During the present study 2 species were
collected from this region and have been enumerated.

Key to the species

la Thallussorediate .........ovvvie i e e e D. consimilis
1b. Thalluslacking SOredia..........vvvvie e e e e, D. confluens

1. Dirinaria confluens (Fr.) Awas, Bibliotheca Lichenal. 2: 28. 1975.

Thdlus foliose, grey to gloucous-grey, closdy adnate, lobes radiaing, up to 3mm wide
at apices; upper surface puinose, isdia and soredia absent; medulla white; lower surface dark
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brown, apices pde brown; apothecia lamind; epithecium dark brown; hymenium colourless,
hypothecium dark brown.

MedullaK-, C-, KC-, P-.

Habit: Corticolous

Habitat: Prefersmarging trees in the shola forests a an dtitude of 1800m.
Distribution: Maharashtra, Nagaand, Orissa and Tamil Nadu.

Specimens examined: Sigpara, Silent Valley Nationa Park, Paakkad Dt., 1800m, Stephen
22175 (KFRI).

2. Dirinaria consimilis (Stirt) Awas. in Awasthi & Agarwal, J. Indian Bot. Soc. 49: 135.
1975.

Thdlus foliose, whitish grey to ashy grey, cdosdy adnate, lobes radiating,
subdichotomoudy branched a periphery, up to 2 mm wide; upper surface pruinose, sorediate;
sordia capitate, soredia farinose; medullawhite; lower surface brown, margin pae; derile.

MedullaK-, C-, KC-, P-
Habit: Corticolous/Saxicolous
Habitat: Prefers open areas between an atitude of 700-1000m.

Distribution: Himacha Pradesh, Manipur, Nagaland, Tamil Nadu, Uttar Pradesh and West
Bengd.

Specimens examined: Thirundly, Wayanad Dt., 700m, Sephen 21037b (KFRI); Pothumala,
Nelliampathy, Pdakkad Dt., 1000m, Sephen 21081 (KFRI); Kakki Damsite, Kakki,
Pathanamthitta Dt., 900m, Stephen 21806 (KFRI); Sruvani, Paakkad Dt., 750m, Stephen
21122a (KFRI); 21177b (KFRI).

Note: New record to Kerala

Genus Heterodermia Trevis.

Thdlus foliose, dorsventrdly, heteromerous, whitish grey to greenish grey, lobae
lobes lineer dongate, linear or soathulate, lobulate or with ar lobes, upper surface plane to
convex, pruinose or epruinose, cilia, isdia, soridia present or absent; photobiont a green adga;
medulla white or pigmented; lower surface corticate or ecorticate, white or ochraceous,
rhizinate or erhizinate; apothecia present or absent, adnate or gipulate; hymenium colourless,
spores brown, 2-celled, thick waled.
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A cosmopolitan genus with about 40 species in the world. Awasthi (1988) recorded 35
gpecies in India Among these, 24 species have been collected from this study area and
enumerated.

Key to the species
la. Lobesrosulate, suberect or ribbon like, lower surface ecorticate ........ 2
1b. Lobes suborbicular, lower surface corticate or ecorticate ................ 8
2a. Thallusribbonlike, linear ... e, 3
2b. Thallusrosulate, SUDEIeCt ..........cieii i e 4
3a. Lower surface P+ yellow-0range ..........ccoeeiiiiieciiiie e e e H. leucomela
3b. LOWEr SUfaCe P- ..o, H. leucomela subsp. boriyii
4a. Lobeswith whitish laminal cilia..............ccoiiiiiiii H. comosa
4b. Lobes lacking laminal cilia............coccoiiiiiiiiii e 5
5a. Thallineexcipleblack ciliate ...........cccovviiii i e H.indica
5b. Thalineexciplelobulate ............cveeviii i, 6
6a. Lower surface K+ yellow-red, P+ yellow orange ...............coevneenns H. podocarpa
6b. Lower surface K+ yellow, P- ... ..o, 7
7a. Thallineexciplelobulesciliate ..............ocoviii i H. incana
7b. Thalline exciplelobuleslacking cilia...........cccoeviii i, H. pellucida
8a. LOWer SUIfaCe COMICALE .. ..oev et cee st ei e e e e e 9
8h. Lower surface eCOortiCate ..........uveieiiie vt 15
9a. Lobesisidiate or SOrediate .........oovvviveiiiiiiiie e 10
9b. Lobeslacking isidiaor soredia.............ccovviviiiiiiii i e 14
108 LODESISIAIALE ... .ce vt et e e e et e H. isidiophora
10b. Lobessorediate ........ovvvvie i e 11
1la MedullaK+reddish ... 12
11b. MedullaK+ YelloW ..o e e e 13
12a. Soraliacapitate, thalline exciple sorediate ..............coovvvieeinnnnn. H. pseudospeciosa
12b. Subisidial marginal squamules sorediate, thalline exciple smooth .... H. dissecta
13a Soraliacapitale .. ... veee e e H. speciosa
13b. Soredia on apices of subisidial marginal squamules.................... H. dissectavar. koyana
14a MedullaK+ yellow-red, P+ yellow-red ............cccoeeeveeiine e, H. angustiloba
14b. MedullaK-, P- ... H. diademata
158 LObES SOrediale ... ... e et e 16
15b. Lobeslacking Soredia.........ovvueriieiie i e 18
16a. Lower surface pigmentedinapical region .............ccoccvvviieeinnnnn. 17
16b. Lower surface lacking pigmentation .............ccooii i i, H. japonica
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17a Lower surface K+ purple ....ooeeeeiee i e e e H. obscurata

17b. Lower surface K+ YellowW ..o e H. hypocaesia
18a. Sporeswith polyblastidia..........cccovii v 19

18h. Sporeslacking polyblastidia............c.covovii i 23

19a Lower surface P+ Orange..........covvve i e 20

19h. Lower SUfaCe P- ... 21

20a. Lower surface pigmented at apiCe ........oovvvveiviiiiiiiie i, H. dendritica
20b. Lower surface not pigmented ..........ccoieiiiiiiiiiiii e e H. coronata
21a. Lower surface pigmented at apiCe .........cvvevieiiiiiiiiiie e, H. flabellata
21b. Lower surface not pigmented ..........ccooeiiiiiiiiiiii e e 22

22a. Thallus delicate, gloucoUsSWhIte ..........ooevviiiiie i e, H. togashii
22b. Thallusrigid, brownish grey .........co.ooveiiiii e H. dactyliza
23a. Lower surface K+ red, P+ yellow apothecia punctiform ................ H. punctifera
23b. Lower surface K-, P-, apothecia not punctiform ......................... H. microphylla

1. Heterodermia angustiloba (Mull. Arg.) Awas., Geophytology 3: 113. 1973.
Plate VIII. Fig. 1.

Thdlus foliose, grey-white, loosdy atached; lobes linear dongae, irregularly
branched, up to 1.5 mm wide, upper surface smooth, convex, isdia and soredia absent;
medulla white; lower surface corticate, white to pale brown, rhizinate, rhizine sparse, smple;
derile.

MedullaK+ red, C-, KC-, P+ red.

Habit: Corticolous

Habitat: Prefers partly shaded areasin the evergreen forests at an dtitutde of 950 m.
Distribution: Temperate Himaaya

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21890 (KFRI).
Note: New record to Peninsular India.

2. Heterodermia comosa (E. Schw.) Follmann & Redon, Willdenowia 6: 446. 1973.

Thdlus foliose, laciniae, grey, laciniae basdly narrow, dffixed to the subsratum, lobes
spathulate, ascending, suberect, 2-4mm wide, upper suface uneven, convex, sparsdy ciliae

clia white, smple, lamind and margind; medulla white lower surface ecorticate, white;
derile.

97



MedullaK+ ydlow, C-, KC-, P-.
Habit: Corticolous

Habitat: Prefers smdl twigs in shady places in the evergreen /subtropica forests between an
dtitude of 700-1650m.

Digribution: Nagdand, West Bengd, Kerala and Temperate Hima aya.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22039
(KFRI); Thirundly, Wayanad Dt., 700m, Stephen 21043c (KFRI); Riverine area, Sruvani,
Palakkad Dt., 750m, Stephen 21178 (KFRI).

3. Heterodermia coronata (Kurok.) Awas., Geophytology 3: 113. 1973.

Thdlus foliose, whitish grey, laciniate, lobes smdl, up to 2mm wide upper surface
gmooth, dightly convex, iddia and soredia absent; medulla white; lower surface ecorticate,
white; apothecia sparse, up to 3mm in diameter, polyblastidia present in the pores.

MedullaK+ red, C-, KC-. P+ yellow orange.
Habit: Corticolous
Habitat: Prefers moist humid areas in the evergreen forests at an dtitude of 900m.

Distribution: Eagtern Himdaya.

Specimens examined: Punnamaa, Silent Valey Nationa Park, Pdakkad Dt., 850 m, Stephen
20088 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950 m, Stephen 21893 (KFRI).

Note: New record to Peninsular India.
4. Heterodermia dactyliza (Nyl.) Swisc. & Krog, Lichenol. 8: 117.1976.

Thdlus foliose, brownish grey, laciniate; lobes up to 1.5mm wide, margin rhizinae;
rhizinee densdly branched; upper surface smooth; isdia and soredia absent; medulla white;
lower surface ecorticate, white, gpothecia up to 4mm diameter, margin crenulate-laciniate;
spores with polyblastidia
MedullaK+ ydlow-red, C-, KC-, P+ ydlow - orange.

Substrtum: Corticolous

Habitat: Prefers shaded areas in the shola forests at an dtitude of 1800-2400.
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Digribution: Eastern Himdaya.
Specimens examined: Sispara, Silent Valey Nationa Park, Paakkad Dt., 1800m, Stephen
20063 (KFRI); Eravikulam Nationa Perk, Idukki Dt., 2100m; Stephen 21102a (KFRI); 20104

(KFRI); 20125 (KFRI); Slent Vdley Estate, Munnar, Idukki Dt., 2300m, Stephen 20187
(KFRI); 21022 (KFRI); Anaimudi dope, Munnar, Idukki Dt., 2400m, Stephen 22102 (KFRI).

Note: New record to Peninsular India.

5. Heterodermia dendritica (Pers.) Poelt, Nova Hedwigia 9: 31. 1965.

Thdlus foliose, loosdy dtached, greenish white; lobes up to 4mm wide, dightly
notched, marginaly lobulate; upper surface plane, pruinose near apices, iddia and soredia
absent; medulla white to ydlowish; lower surface ecorticate, white to light yelowish,
pigmented near tips, purplish in the middie part; apothecia scattered, lamind, margin lobulate;
spores condricted in the middle.

Medulla K+ ydlow-red, C-, KC-, P+ ydlow.

Habit: Corticolous

Habitat: Prefers shaded areas in the evergreen forests at an dtitude of 950m.
Distribution: Arunachal Pradesh, Manipur, Nagaland and West Bengd.

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21891 (KFRI).

Note: New record to Peninsular India.
6. Heterodermia diademata (Taylor) Awas., Geophytology 3: 113. 1973.

Thdlus foliose, loosdy dtached; greyish white lobes dichotomoudy to irregularly
branched, minutely notched, up to 2mm wide; upper surface plane, isdia and soredia absent;
medulla white; lower surface corticate, white to pale brown; gpothecia scattered, lamind,
crenulate-lobulate; spores condricted in the middle.

MedullaK+ ydlow, C-, KC-, P+ pdeydlow.
Habit: Corticolous

Habitat: Prefers branches of trees in moist areas of the evergreen/shola forests between an
dtitude of 750-2100m.

Distribution: Manipur, Meghdaya, Nagaand, Sikkim, Uttar Pradesh and West Bengd.
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Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Sephen 20122b
(KFRI); Sigpara, Slent Vdley Nationa Park, Palakkad Dt., 1950m, Stephen 22130 (KFRI);
Siruvani, Paakkad Dt., 750m, Stephen 21113 (KFRI).

Note: New record to Peninsular India.

7. Heterodermia dissecta (Kurok.) Awas., Geophytology 3: 113. 1973.
Pate VIII. Fig. 2A.

Thdlus foliose, closdy attached, minerd grey; lobes irregularly branched, minutey
notched, lobulate, imbricate; upper surface smooth, epruinose; isdiate, isdia marginad, rarely
submargind; medulla white; lower surface corticate, greyishbrown, rhizinaie,  rhizines
sparse, derile.

MedullaK+ ydlow-red, C-, KC-, P+ yellow.
Habit: Corticolous/Saxicolous

Habitat: Prefers trees or rocks in the grasdand/evergreen/subtropical forests between an
dtitude of 750-1200m.

Digribution: Manipur, Nagadand, Tropicad temperate Himaaya and West Bengd.

Specimens examined: Pullukuthimala, New Amaambaam Reserve Forests, Maappuram
Dt.,, 1200m, Sephen 20018 (KFRI); Waakkad, Silent Valey Nationa Park, Paakkad
Dt.,1050m, Stephen 20080 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen
21911a (KFRI); 21898 (KFRI); Kakki Damgte, Kakki, Pathanamthitta Dt., 850m, Stephen
21925 (KFRI); 21805 (KFRI); Kattapara shola, Idukki Dt., 925m, Sephen 21812 (KFRI);
Sruvani, Palakkad Dt., 750m, Stephen 21115 (KFRI); Muthikulam, Sruvani Palakkad Dt.,
1225m, Stephen 21155 (KFRI); Riverine area, Siruvani, Palakkad Dt., Stephen 21170 (KFRI);
Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Sephen 21867 (KFRI).

Note: New record to Peninsular India.
8. Heterodermia dissecta var. koyana (Kurok.) Awas., Geophytology 3: 113. 1973.
Plate VIII. Fig. 2B.

Thdlus foliose, cosdy or loosdy dtached, grey; lobes dichotomoudy or irregularly
branched, lobed; upper surface smooth, epruinose, lobulate; isdiate; isidia on the apices of
margind lobules, medulla white; lower surface corticate, grey-pae brown, rhizinate; rhizines

white to pae brown; erile.

MedullaK+ ydlow, C-, KC-, P+ yelow.

100



Habit: Saxicolous/Corticolous
Habitat: Prefers open areasin the evergreen shola forests between an dtitude of 750-2300m.
Distribution: Eastern Himdaya.

Specimens examined: Pullukuthimaa, New Amarambaam Reserve Forest, Mdappuram Dt.,
1000m, Stephen 20032 (KFRI); 20033 (KFRI); Slent Vdley Estate, Munnar, Idukki Dt.,
2300m, Stephen 21009 (KFRI); Sruvani, Pdakkad Dt., 750m, Sephen 21110c (KFRI);
21122b (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21876 (KFRI); 21894
(KFRI).

Note: New record to Peninsular India.
9. Heterodermia flabellata (Fee) Awas., Geophytology 3: 113. 1973.

Thdlus foliose, loosdy attached, greyish; lobes dichotomoudy to irregularly branched,
margins entire, minutely notched at apices, upper surface plane, soredia and isdia absent;
medulla white; lower surface ecorticate, ochraceous pigmented, rhizinate; gpothecia lamind,
up to 4mm in diameter, crenulate-lobulate; spored congtricted in the middle.

MedullaK+ ydlow, C-, KC-, P-.
Habit: Corticolous/Saxicolous

Habitat: Prefers shaded or streamside trees or rocks in the evergreen forests between an
dtitude of 750-1200m.

Distribution: Manipur, Nagdand, Tamil Nadu and Uttar Pradesh.
Specimens examined: Nilikka, Slent Vadley Nationa Park, Pdakkad Dt., 850m, Stephen
20045 (KFRI); Thirundly, Wayanad Dt., 700m, Sephen 21039 (KFRI); Kattapara shola,
Idukki Dt., 925m, Stephen 21826 (KFRI); Muthikulam, Sruvani, Pdakkad Dt., 1225m,
Sephen 21156 (KFRI); Riverine area, Siruvani, Paakkad Dt., 750m, Stephen 21180 (KFRI);
Uppupara, Periyar Tiger Reserve, Idukki Dt., 925m, Stephen 21826 (KFRI).
Note New record to Kerala.
10. Heterodermia hypocaesia (Y asuda) Awas., Geophytology 3: 113. 1973.

Thdlus foliose, loosdy atached, greyish white, subdigitately branched; lobes dightly
ascending towards apices, minutey notched a tips, up to 2mm wide;, upper surface plane,
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pruinose, sorediate; soredia on short lateral lobes, granular; medulla white; lower surface
ecorticate, arachnioid, rhizinate; derile.

MedullaK+ ydlow-red, C-, KC-, P+ yellow.
Habit: Corticolous/'Saxicolous

Habitat: Prefers moist trees or rocks in the evergreen/subtropica/shola forests between an
dtitude of 700-2000m.

Distribution: Manipur, Nagaand, Skkim, Tamil Nadu, Uttar Pradesh and West Bengdl.

Specimens examined: Mannavan shola, Marayoor, ldukki Dt.,, 2000m, Stephen 21958
(KFRI); Kulaydakkadavu, New Amarambaam Reserve Forest, Madappuram Dt, 950m,
Sephen 20014a (KFRI); Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22054b
(KFRI); 22056 (KFRI); Thirundly, Wayanad Dt., 700m, Sephen 21044 (KFRI); Pothumala,
Ndliampathy, Pdakkad Dt.,, 1000m, Sephen 21073 (KFRI); 21083b (KFRI); Ranimedu,
Néeliampathy, Paakkad Dt., 950m, Stephen 8926b (KFRI); Upper Moozhiyar, Pathanamthitta
Dt., Dt., 950m, Stephen 21903 (KFRI); 21906b (KFRI); Sspara, Slent Vdley Naiond Park,
Palakkad Dt.,, 1950m, Sephen 22128 (KFRI); Damgte, Sruvani, Pdakkad Dt., 750m,
Sephen 21123 (KFRI), 21126 (KFRI); 21127 (KFRI); Muthikulam, Sruvani, Pdakkad Dt.,
1225m, Stephen 21157 (KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen
21865a (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21892 (KFRI).

11. Heterodermia incana (Stirton) Awas. Geophytology 3: 113. 1973.

Thdlus foliose, attached by centrd part of thalus. Whitish grey; lobes dichotomoudy to
irregularly branched, suberect, ascending, up to 3mm wide; upper surface smooth, soredia and
igdia absent; medulla white; lower surface ecorticate, concave, white, rhizinee margind,;
gpotheica subtermina, crenate to lobulate, lobule margin ciliate; spores condricted in the
middle; polyblastidia present.

MedullaK+ ydlow, C-, KC-, P+ paeydlow.
Habit: Corticolous

Habitat: Prefers twigs of shrubs or bark trees in shaded places in the evergreen shola forests
beween an dtitude of 700-2300m.

Distribution: Nagaland, Skkim, Tamil Nadu and West Bengdl.

Specimens examined: Pullukuthimaa, New Amarambaam Reserve Forest, Maappuram Dt.,
1000m, Stephen 20036 (KFRI); Punnamala, Silent Valey Nationd Park, Paakkad Dt., 850m,
Sephen 20090 (KFRI); Pettimudi, Munnar, Idukki Dt., 1800m, Stephen 20174 (KFRI); Silent
Vdley Edate, Munnar, Idukki Dt., 2300m, Stephen 21005 (KFRI); 2101la (KFRI); 21014
(KFRI); 21016 (KFRI); Thirunely, Wayanad Dt., 700m, Stephen 21043a (KFRI); Pothumala,
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Nelliampathy, Palakkad Dt., 1000m, Stephen 21078 (KFRI); 21079 (KFRI) 21100 (KFRI);
Upper Moozhiyar, Pathanamthitta Dt., 950m, Sephen 21904 (KFRI); Kakki Damste,
Pathamanthitta Dt., 850m, 21930 (KFRI), Kattgpara shola Idukki Dt., 925 (KFRI);
Poovanchola, Slent Vdley Nationd Park, Paakkad Dt., 1000m, Sephen 22164 (KFRI);
Karimala, Parambikulam, Pdakkad Dt., 1000m, Stephen 22170 (KFRI); Shingampara,
Sruvani, Paakkad Dt., 750m, Stephen 21129 (KFRI); 21134 (KFRI); Kakki Dam site, Kakki,
Pathanamthitta Dt., 900m, Stephen 21193 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950
m, Stephen 21875a (KFRI); 21886 (KFRI).

Note: New record to Kerala.
12. Heterodermia indica (H. Magn.) Awas., Geophytology 3: 113. 1973.
Pate VIII. Fig. 3.

Thdlus foliose, atached by the centrd pat of thalus lobes ascending, suberect,
irregularly branched, upto 3mm wide, upper surface smooth, soredia and isdia absent;
medulla white; lower surface ecorticate, white, concave, rhizinate, rhizines margind, dense
gpothecia subtermind to termind, ciliate; spores with polyblagtidia
MedullaK+ ydlow, C-, KC-, P+ ydlowish.

Habit: Corticolous
Habitat: Prefers shaded areas in the shola forests at an atitude of 2300m.
Distribution: West Bengd.

Specimens examined: Slent Vdley Edae Munnar, Idukki Dt., 2300m, Sephen 20191
(KFRI).

Note: New record to Peninsula India.
13. Heterodermia isidiophora (Nyl.) Awas., Geophytology 3: 114. 1973,

Thdlus foliose, loosdy appressed, lobes dichotomoudy or irregularly branched;
minutely notched a apex, up to 2 mm wide, upper surface plane, dull, epruinose, isdiate;
igdia margind to lamind, cylindrica-cordloid; medulla white to pde yelow; lower surface
corticated; pae brown, rhizinate; serile.

MedullaK+ ydlow, C-, KC-, P+ yelow.
Habit: Corticolous

Habitat: Prefers exposed areas between an dtitude of 750-2300m.
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Plate-VIIX

Fig.1. Heterodermia angustiloba

Fig.2. A. Heterodermia dissecta B. Heterodermia dissecta var. koyana

Fig.3. Heterodermia indica



Digribution: Tamil Nadu, Nagdand and West Bengdl.

Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 20107 (KFRI);
20097 (KFRI); 20099b (KFRI); Punnamda, Slent Valley Nationd Park, Palakkad Dt., 800m,
Sephen 20044 (KFRI); Sispara, Silent Valey Nationad Park Palakkad Dt., 1500m, Stephen
20051 (KFRI); Silent Vdley Esate, Munnar, Idukki Dt., 2300m, Stephen 21011b (KFRI);
Peakshipadadam, Wayanad Dt., 1500m, Stephen 21056 (KFRI); 21057 (KFRI); 21067 (KFRI);
Upper Moozhiyar, Pathanamthitta Dt., 950m, Sephen 219434a (KFRI); Sruvani, Pdakkad
S, 750m, Stephen 21109b (KFRI); 21110a (KFRI); Shingampara, Siruvani, Paakkad Dt.,
1750m, Stephen 21130 (KFRI).

Note: New record to Kerala.

14. Heterodermia japonica (M. Sato) Swinsc. & Krog., Lichenol. 81: 122. 1962.

Thdlus foliose, loosdy attached, greyish white; lobes irregularly branched, up to 3 mm
wide, upper surface plane, sorediate; medulla white, lower surface ecorticate, rhizinate on
margins, black to purple black in older part; gpothecia lamind, up to 8mm in diameter;
laciniate; gpores with polybladtidia.

MedullaK+ ydlow, C-, KC-, P-.
Habit: Corticolous/Saxicolous

Habitat: Prefers trees or rock in open or shaded areas in the evergreen/subtropica/ shola
forests between an altitude of 700-2300m.

Distribution: Temperate Himaaya

Specimens examined: Eravikulam National Peark, Idukki Dt., 2100m, Stephen 20128 (KFRI);
Pullukuthimala, New Amarambaam Reserve Forest, Malappuram Dt., 1200m, Sephen 20022
(KFRI); 950m, Stephen 20035 (KFRI); Slent Vdley Esate, Munnar, Idukki Dt., 2300m,
Sephen 20190 (KFRI); 21004 (KFRI); Mannavan shola, Marayoor, Idukki Dt., 2000m,
Sephen 22026 (KFRI); Thirundly, Wayanad 00., 700m, Stephen 21037a (KFRI); Pothumala,
Ndliampathy, Paakkad Dt., 1000m, Stephen 21083a (KFRI); Upper Moozhiyar,
Pathanamthitta Dt., 950m, Stephen 21909b (KFRI).

Note: New record to Kerala.
15. Heterodermia leucomela (L.) Podt, Nova Hedwigia 9: 31. 1965.
Thdlus foliose, loosdy attached, whitish grey; lobes dichotomoudy branched,

ascending, revolute, up to 25mm wide upper surface uneven; medulla white, thin; lower
surface ecorticate, candiculate, arachnioid, white; rhizines margind; Serile.
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MedullaK+ ydlow-red, C-, KC-, P+ yellow.
Habit: Corticolous

Habitat: Prefers open places in the evergreen to shola forests between an dtitude of 1000-
2100m.

Digribution: Karnataka, Kerala, Nagadand, Tamil Nadu and Temperate Himaaya.

Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 21127 (KFRI);
Sispara, Slent Valey Nationa Park, Paakkad Dt., 1800m, Stephen 20042 (KFRI); Mannavan
shola, Marayoor, Idukki Dt., 1650m, Stephen 22038 (KFRI); Pothumaa, Ndliampathy,
Pdakkad Dt.,1000m, Sephen 21084 (KFRI).

16. Heterodermia leucomela subsp.boriyii (Fee) Swinsc. & Krog, Lichenologist 8: 124. 1976.

Thdlus foliose, loosdy spreading, minera  grey; lobes dichotomoudy branched,
ascending, narrower towards apices, up to 1.5mm wide circinatdy revolute, upper surface
smooth; medulla white, thin; lower surface ecorticate, white, narrow, candiculate; rhizines
margind; agpothecia sub termind; lobulate or ciligte, spores condricted in the middle,
polyblastidia present.

MedullaK+ yelow, C-, KC-, P+ pde
Habit: Corticolous/SaxicolousTerricolous

Habitat: Prefers trees, rocks or boulders in open moist places between an dtitude of 1500
2400m.

Distribution: Keraa, Tamil Nadu and Temperate Himaaya

Specimens examined: Sspara, Silent Valey Nationd Park, Paakkad Dt., 1950m, Stephen
22131 (KFRI); Pekshipaddam, Wayanad Dt., 1500m, Sephen 21066 (KFRI); Mannavan
shola, Marayoor, Idukki Dt., 2000m, Stephen 21955a (KFRI); 1650m, Stephen 22084 (KFRI);
2100m, Sephen 22079 (KFRI); 1650m, Stephen 22060 (KFRI); 22068 (KFRI); 22053
(KFRI); 2000m, Stephen 22019 (KFRI); 22015 (KFRI); Sispara, Silent Valey Nationd Park,
Pdakkad Dt., 850m, Sephen 20068 (KFRI); 20067 (KFRI); 20057 (KFRI); Eravikulam
National Park, Idukki Dt., 2100m, Stephen 20141 (KFRI).
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17. Heterodermia microphylla (Kurok.) Skorepa, Bryologist 75: 490. 1972.
PatelX. Fig. 1A.

Thdlus foliose, loosdy atached, occurring as smdl patches minerd grey; lobes
dichotomoudy or irregularly branched, up to 1.5mm wide, producing short latera lobules,
upper surface plane, soredia and isidia absent; medulla white; lower surface ecorticate, white,
dightly candiculate, margin rhizinate; gpothecia submargind, up to 4mm in diameter; spores
lacking polyblagtidia
MedullaK-, C-, KC-, P-.

Substrtum: Corticolous

Habitat: Prefers humid areas of ecotone regions in the evergreen shola forests between an
dtitude of 1500-2600m.

Digribution: Eastern Himdayas.

Specimens examined: Anamudi, Munnar, Idukki Dt., 2600m, Sephen 22109 (KFRI);
Pakshipadalam, Wayanad Dt., 1500m, Stephen 21055 (KFRI).

Note: New record to Peninsular India

18. Heterodermia obscurata (Nyl.) Trevisan, Nnov. Giorn. Bot. Ital. 1:114. 18609.
PatelX. Fig. 1B.

Thdlus foliose, loosdy attached; lobes dichotomoudy to irregularly branched, minutely
notched a apice; discrete a periphery, up to 25mm wide upper surface plane, smooth,
epruinose, sorediate; sordia ldbriform, on the tips of laterd recurved branchlets, medulla
white, lower surface ecorticate, ochraceous in the centre and brownish ydlow in the
preiphery, rhizinate; rhizines margind; derile.

MedullaK+ yelow, C-, KC-, P+ pdeydlow.
Habit: Corticolous

Habitat: Prefers trees in shaded aress in the evergreen/shola forests between an dtitude of
750-2000m.

Digribution: Himachd Pradesh, Manipur, Nagdand and Uttar Pradesh.

Specimens examined: Upper Moozhiyar, Pathanamthitta Dt., 950m, Sephen 22052c¢ (KFRI);
21907 (KFRI); 21878 (KFRI); Sigpara, Slent Valey Nationd Park, Palakkad Dt., 1950m,

106



Sephen 22129b (KFRI); Sruvani, Palakkad Dt., 750m, Sephen 21111 (KFRI); Kakki
Damsite, Kakki, Pathanamthitta Dt., 900m, Stephen 21185 (KFRI).

Note: New record to Peninsular India.

19. Heterodermia pellucida (Awas.) Awas., Geophytology 3: 114. 1973.

Thdlus foliose, atached centraly to the substratum, grey to brownish grey; lobes
dichotomoudy to irregularly branched; suberect, ascending; eciliate, up to 5mm wide, upper
surface smooth, epruinose; soredia and isdia absent; medulla white; lower surface ecorticate,
concave, white, rhizinate.

MedullaK+ ydlow, C-, KC-, P-.
Habit: Corticolous

Habitat: Prefers twigs of shrubs and branches of trees in shaded aress in the evergreen/shola
forests between an dtitude of 700-2000m.

Digribution: Eastern Himdaya.

Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 21102b
(KFRI); 20105 (KFRI); Pettimudi, Munnar, ldukki Dt., 1800m, Stephen 20165 (KFRI);
Thirundly, Wayanad Dt., 700m, Sephen 21043b (KFRI); Mannavan shola, Marayoor, Idukki

Dt., 2000m, Stephen 21975b (KFRI); Kattapara shola, Idukki Dt., 925m, Stephen 21817b
(KFRI).

Note: New record to Peninsular India.
20. Heterodermia podocarpa (Bel.) Awas., Geophytology 3: 114. 1973.

Thdlus foliose, atached centraly to the substrtum, dark grey, lobes dichotomoudy to
irregularly  branched, suberect, ascending, margins of lobes with fibrils fibrils irregularly
branched; up to 3mm wide, medulla thick; upper surface, convex, smooth, subtubular; lower
surface concave, white farinose, gpothecia subtermind, up to 5mm wide, margin crenae-
laciniate; spores brown to dark brown, 2 celled, dlipsoid to ova dlipsoid.

MedullaK+ ydlow-red, C-, KC-, P+ ydlow orange.
Habit: Corticolous

Habitat: Prefers twigs of drubs and smdl branches of trees in the evergreen forests between
an dtitude of 700-1000m.

Digtribution: Tamil Nadu.
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Specimens examined: Walakkad, Slent Valey Nationd Park, Paakkad Dt., 1050m, Stephen
20081 (KFRI); Dam dte, Slent Vdley Naiond Park; Palakkad Dt., 900m, Stephen 20094
(KFRI); Thirunelly Wayanad Dt., 700m, Stephen 21036 (KFRI); Kattapara shola, Idukki Dt.,
925m, Sephen 21821 (KFRI).

Note: New record to Kerala
21. Heterodermia pseudospeciosa (Kurok.) Culb., Bryologist 69: 484. 1966.
PatelX. Fig. 2A.

Thalus foliose, loosdy attached, gloucous grey; lobes dichotomoudy branched,
imbricate cenrdly, descrete peripherdly; lobulate, minutely notched, up to 2mm wide, upper
surfaces plane, sorediate; sordia capitate to linear, gpicaly on lobes, soredia granular medulla
white; lower surface corticate, white, brownish towards the centre, sparsely rhizinate; serile.

MedullaK+ yellow to red, C-, KC-, P+ ydlow.
Habit: Corticolous/'Saxicolous
Habitat: Prefers open areas on trees and rocks between an atitude of 750-2100m.
Distribution: Himaayas, Manipur, Nagaland, Uttar Pradesh and West Bengdl.
Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Sephen 20119 (KFRI);
Pullukuthimala, New Amarambadam Reserve Forest, Mdappuram Dt., 20015 (KFRI); 20018
(KFRI); Ranimedu, Neliampathy, Pdakkad Dt., 950m, 8926a (KFRI); Kakki Dam site,
Kakki, Pathanamthitta Dt., 850m, 21919 (KFRI); 21927 (KFRI); 21807 (KFRI); Kattapara
shola, Idukki Dt., 925m, Stephen 21818 (KFRI); 21834a (KFRI); Sspara, Slent Vdley
National Park, Paakkad Dt., 1950m, Stephen 22129a (KFRI); Sruvani, Palakkad Dt.,
Sephen 21116 (KFRI); 21119 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, 21880
(KFRI); 21881 (KFRI).
Note: New record to Peninsular India.
22. Heterodermia punctifera (Kurok.) Awas., Geophytology 3: 114. 1973.
PatelX. Fig. 2B.

Thdlus foliose, dosdy attached, whitish grey; lobes irregulaly branched, discrete,
margins notched, up to Imm wide upper surface smooth, epruinose, soredia and isdia absent;
medullawhite, lower surface ecorticate, white, rhizinate; Sevile.

MedullaK+ ydlow-red, C-, KC-, P+ paeydlow.

Habit: Corticolous
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Habitat: Open areas in the evergreen forests at an dtitude of 750m.

Distribution: Himaayas.

Specimens examined: Siruvani, Palakkad Dt., 750m, Stephen 21110 b (KFRI).

Note This species was so far known to be endemic to Himalayas. New record to Peninsular India.

23. Hetrodermia speciosa (Wulf.) Trevis,, Atti Soc. Ital. Sci. Nat. Milano 11: 614. 1868.

Thdlus foliose, cosdy atached; gloucous grey; lobes dichotomoudy to irregularly
branched; contigous, marginaly imbricate, peripherdly discrete up to 1.5mm wide upper
surface plane, smooth or driated, sorediate; sordia capitate, mostly restricted in the centrd
part; medullawhite; lower surface corticate, whitish to pae grey, rhizinate; Sexile.

MedullaK+ ydlow, C-, KC-, P-
Habit: Corticolous/ Saxicolous.

Habitat: Prefers partly shaded ecotone regions of the evergreen forests between an dtitude of
900-1500m.

Distribution: Himaayas and Tamil Nadu.

Specimens examined: Pekshipaddam, Thirunely, Wayanad Dt., 1500m, Sephen 21049
(KFRI); Kattapara Shola, Idukki Dt., 925m, Stephen 21834 b (KFRI).

Note: New record to Kerala.
24. Heterodermia togashii (Kurok.) Awas., Geophytology 3: 114. 1973.

Thdlus foliose, loosdy attached, gloucous white to grey; lobes dichotomoudy to
irregularly branched, ddicate, up to 2mm wide, upper surface plane, smooth, soredia and
igdia absent; medulla white, lower surface ecorticate, margindly ciliate; rhizinae branched
forming amat; derile
MedullaK+ ydlow, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers ecotone regions of the evergreen/shola forests between an dtitude of 950-
2300m.

Distribution: Eagtern Himaayas.
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Specimens examined: Sigpara, Sllent Valey Nationd Park, Paakkad Dt., 1800m, Stephen
20063 (KFRI); Kozhipara, Silent Valey Nationa Park, Paakkad Dt., 1050m, Stephen 20082
(KFRI); Eravikulam Nationd Park, Idukki Dt., 2100m, Sephen 20096 (KFRI); Pettimudi,
Munnar, ldukki Dt., 1800m, Stephen 20163 (KFRI); 20167 (KFRI); 20175 (KFRI);
Chinnamda, Anamudi, Munnar, Idukki Dt., 2100m, Stephen 22095 (KFRI); Slent Valey
Estate, Munnar, Idukki Dt., 2300m, Stephen 21019 (KFRI); Pakshipaddam, Thirundly,
Wayanad Dt., 1500m, Sephen 21052 (KFRI); 21053 (KFRI); 21054 (KFRI); Upper
Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21910 (KFRI); 21911b (KFRI); 21947
(KFRI); Kattapara Shola, 1dukki Dt., 925m, Sephen 21817a (KFRI); Anguinda, Slent VValey
Nationa Park, Palakkad Dt., 2100m, Stephen 22148 (KFRI).

Note: New record to Kerala.
Genus HyperphysciaMull. Arg.

Thalus foliose, closdly adnate, heteromerous, photobiont a green aga upper cortex
digtinct; lower cortex poorly differentisted, black or brownish, with or without isdia and
sorediaz medulla white or red; gpothecia lecanoring; hypothecium colourless, asci-8-spored,
spores brown, 2-cdled, pycnoconidiamore than 20mm long.

The genus Hyperphyscia is subtropica in origin and widdy digtributed. Awasthi (1988)
reported 4 species from India. Among these, 3 species could be collected during the present
Sudy from this region.

Key to the Species
la Thallusisidiate or SOrediate ... .......couveie it 2
1b. Thalluslackingisidiaand soredia.............ccocvviiiiie e, H. syncolla
28 Thallusisidiate ........ccoovie i e e, H. granulata
2b. ThalluS SOrediate .......v e et e e e e e e e H. aglutinata

1. Hyperphyscia aglutinata (Florke) Mayrn. & Podlt, Herzogia 5: 62. 1979.

Thdlus foliose, cdosdy adrete, laciniate; lobes smdl, up to 0.5mm wide; upper cortex
diginct, upper surface plane, iddia absent; sorediste sordia lamind, soredia granular;
medullawhite; lower surface pale brown; gerile.

MedullaK-, C-, KC-, P-

Habit: Corticolous
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Habitat: Prefers exposed regions in the evergreen shola forests between an dtitude of 750-
2000m.

Digribution: Subtropical regions.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21965
(KFRI); Siruvani, Palakkad Dt., 750m, Stephen 21122¢ (KFRI).

Note: New record to Kerala.
2. Hyperphyscia granulata (Poelt) Moberg. Nord. J. Bot. 7: 721. 1987.

Thdlus foliose, dosdy adnate, laciniate, lobes radiding, irregularly branched, margins
entire, upper surface plane iddiate; igdia lamind, short, cylindrica; soredia absent; medulla
colourless; lower surface dark; prothallus present, sterile.

MedullaK-, C-, KC-, P-

Substratum: Corticolous

Habitat: Prefers ecotone region of the shola forests a an dtitude of 2000m.
Distribution: Subtropical regions.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 22028
(KFRI).

Note: New record to Kerala
3. Hyperphyscia syncolla (Nyl.) Kab, Lichenes neotropici 6: 201-250. 1983.

Thdlus foliose, closdly adnate, gloucous grey to grey brown; lobes irregularly branched,
margin entire; upper surface plane, dightly convex, isdia and soredia absent, medulla white,
lower surface pae brown; serile.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers partidy shaded trees in the shola forests at an dtitude of 2300m.
Distribution: Subtropical regions.

Specimens examined: Slent Vdley Esate, Munnar, ldukki Dt., 2300m, Stephen 21020
(KFRI).

Note: New record to Kerala.
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Genus Phaeophyscia M ober g.

Thdlus foliose, lobate, dorsventa, greyish-brown, loosdy attached; upper surface
epruinose, emaculate; medulla white; lower surface black, rhizinate; photobiont a green dga;
gpothecia lecanoring, lamind; disc brown to black; hypothecium colourless to pae asci 8-
spored; spores brown.

The genus Phaeophyscia is tropicd to subtropicd in origin and comprises about 22
gpecies in the world (Moberg, 1977; Esdinger, 1978). Awasthi (1988) recorded 14 species
from India Among these, 3 species could be collected during this study from Keraa part of
Western Ghats.

Key to the species
18 ThalluS SOrediate ... ... vt et et e e e P. orbicularis
1b. Thalluslacking soredia..........ccooviiiiiii i e 2
2a. Lower surfaceblack .........ccooeeviii i P. hispidula
2b. Lower surface OtherwWisSe .......oevve e e e e P. nepalensis

1. Phaeophyscia hispidula (Ach.) Moberg, Bot. Notiser 131: 260. 1978.

Thdlus foliose, greyish brown, loosdy attached; lobes irregularly branched, discrete or
imbricate up to 2mm wide; upper surface dull, epruinose, sorediate; sordia lamind, pustulate
to capitate; medullawhite; lower surface black, rhizinate; serile.

MedullaK-, C-, KC-, P-
Habit: Saxicolous/Corticolous
Habitat: Prefers exposed areas in the evergreen forests at an dtitude of 900m.

Distribution: Manipur, Nagaland, Tamil Nadu and Uttar Pradesh.

Specimens examined: Kakki Dam gte, Kakki, Pethanamthitta Dt., 900m, Stephen 21808
(KFRI); 21194 (KFRI).

Note: New record to Kerala.
2. Phaeophyscia nepalensis (Podt.) Awas,,
PatelX. Fg. 3.
Thdlus foliose, greenish grey; loosdly attached; lobes branched, appressed; up to 2mm

wide, upper surface dull, epruinose, soredia and isdia asent; medulla white; lower surface
pale brown, stexile.

112



Plate-IX

Fig.1. A, Heterodermia microphylla ~ B. Heterodermia obscurata

Fig.2. A. Heterodermia pseudospeciosa B. Heterodermia punctifera

Fig.3. Phaeophyscia nepalensis



MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers humid areasin the shola forests at an dtitude of 2300m.
Distribution: Nepal

Specimens examined: Slent Vdley Esate, Munnar, ldukki Dt., 2300m, Stephen 21010
(KFRI).

Note: New record to India.
3. Phaeophyscia orbicularis (Neck.) Moberg, Symb. Bot. Upsal. 22 (1): 44. 1977.
Pate X. Fig. 1.

Thdlus foliose, brownish; loosdy atached;, lobes dichotomoudy to irregularly
branched, up to 1mm wide margin entire upper surface plane, epruinose, emeaculate;
sorediste; sordia lamind to submargind, soredia granular, medulla white; lower surface pae
a magin; agpothecia up to 2mm in diameter; disc brown black; thaline exciple smooth,
epithecium brownish.

MedullaK-, C-, KC-, P-
Habit: Corticolous

Habitat: Prefers partly shaded areas near smdl dreams in the evergreen forests a an dtitude
of 1150m.

Disgtribution: Jammu & Kashmir, Manipur, Nagaland and Uttar Pradesh.

Specimens examined: Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21937
(KFRI).

Note: New record to Peninsular India

Genus Physcia (Schreber) Michaux.

Thalus foliose, corticated on both surfaces, heteromerous, photobiont a green aga;
lower surface rhizinate, gpothecium lecanoring, hypothecium hydine, asci 8-spored, spores
brown, 2-cdled, thick walled; atranorin present.

The genus Physcia is cosmopolitan in didribution and conssts of about 175 species
from al over the world (Awasthi, 1960). Awasthi (1988) reported 19 species from India
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Among these, 3 species of Physcia have been collected during the present study from this part
of the phytogeographic region.

Key tothe Species

1a ThallusSorediate .......c.vve i e e, P. dimidiata
1b. Thalluslacking soredia............covviniie i e e 2

28 ThalluS SaXiCOIOUS ... ... e e e e e e e e e e e P. albinea
2b. ThalluSCOMICOIOUS ... e i e e e e e e e e P. integrata

1. Physcia albinea (Ach.) Nyl.,
Plate X. Fig. 2A.

Thdlus foliose, suborbicular, gppressed, laciniate, confluent in the centrd part, discrete
in the peripherd part; surface plane, greyish brown, smooth, soredia and isdia absent,
emaculate; lower surface brown-black, rhizinte medulla white, apothecia sessle,
hypothecium pae.

MedullaK+ ydlow, C-, KC-, P-

Habit: Saxicolous

Habitat: Prefers highly exposed ecotone regions in the shola forests at an dtitude of 2000m.
Distribution: North West Himdaya.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21951
(KFRI).

Note: New record to Peninsular India.

Physcia dimidiata (Arn.) Nyl., Addenda mpva ad Lichenographica europeam. 38 Flora 64
537. 1881.

Pate X. Fg. 2B.

Thdlus foliose, orbicular to suborbicular; laciniate; confluent in the centrd part,
discrete in the peripherd part; lobes some what convex, up to Imm in wide, incised, brittle,
lobe ends pruinose; surface plane, isidia absent; sorediate; soralia margind or gpica; medulla
white, lower surface brown black; sterile.

MedullaK+ ydlow, C-, KC-, P-

Habit: Corticolous
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Habitat: Prefers margind area of branches of trees in the shola forests a an dtitude of
1800m.

Digtribution: Western Himdaya

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Sephen 20157 (KFRI).

Note: New record to Peninsular India.
2. Physcia integrata Nyl., in synops. Meth. Lich. 424. 1860.

Thalus foliose, sub orbicular, appessed, laciniae confluent in the centrd part;
peripheral part discrete; surface plane, gloucous white, smooth; lower surface black, rhizinate;
soredia and isdia absent; medulla white; gpothecia sessle, margin lacinulate;  hypothecium
pale; asci 8-spored; spores brown, 2-cdled.

Thdlus K+ ydlow, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers ecotone region in the shola forests at an dtitude of 2000m.
Distribution: Tamil Nadu

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 22029
(KFRI).

Note: New record to Kerala.
Genus Pyxine Fr.

Thalus foliose, appressed, corticated on both surfaces, heteromerous, photobiont a
green dga thdlus gloucous white to dark grey, smooth or rugose, maculate or emaculate,
pruinose or epruinose; isdia, soredia present or absent; lower surface brown black, rhizinate;
gpothecia lamind with or without thaline margin, epithecium K+ purple hypothecium brown
to dark brown, asci 8-spored; spores brown, 2-celled, thick walled.

The genus Pyxine is widdy didtributed in the tropicad and subtropica regions of the
world, comprissng of about 35 speices in the world. Awasthi (1980) studied the Indian
species of Pyxine and reported 21 species from India. He reported 7 species from Kerda
Mogt of the Pyxine occurring in this region are from the plans or costal aress. However,
during the present study which was mainly in the forest areas, many of the species collected
by Awasthi could not be located. However, 8 species of Pyxine were encountered during this
sudy, which are enumerated.
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Key to the Species

1a ThalluSTSIdiate ... .e et e e 2

1b. Thalluslacking isidia ... ....c.ovvve i 3

2a. MedullaK+ yellow-red .........cooviiiiii e, P. cylindrica
2b. MedullaK- ... P. corraligera
38 ThalluSSOrediate .......oveee e e 4

3b. Thalluslacking soredia...........cccoooiiieiie i e e, 6

4a. Soralialaminal, orbicularr capitate ..........ccovvvive i P. asiatica
4b. Soraiamarginal, liNEar ..........ccouuieiiiie i e 5

5a. Internal stipe of apothecia K+ violet-purple.............ccocooviviinienns P. sorediata
5b. Internal stipe of apotheciaK+ yellow-brown ...................ooniiis P. meissnerina
6a. ThallusSUV+YEIOW ... e 7

Bh. ThalluSUV- L. e P. philippina
7a. Thallus corticolous, apotheciawith algal cellsinexciple................. P. petricola
7b. Thallus saxicolous, apothecialacking algal cellsinexciple.............. P. minuta

1. Pyxineasiatica Vain., Hedwigia, 46: 171. 1907.
Thdlus foliose, gloucous white to grey, closdy appressed to substratum; lobes discrete
a periphery; pruinose, meculate; maculae lamind, linear, sorediate; sordia laminar, orbicular,
soredia farinose; medullawhite; serile.
MedullaK+ yelow, C-, KC-, P+ ydlow-orange.
Habit: Saxicolous
Habitat: Prefers open exposed rocksin the grasdands at an dtitude of 1100m.
Disgtribution: Kerda

Specimens examined: Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21836
(KFRI).

2. Pyxine corraligera Mame, Bihang K. svenska Vetensk Akad. Handl. 23 afd. 3: 40. 1897.

Thdlus foliose, grey to ashy grey, closdy appressed to substratum; lobes compact,
periphery discrete; diffused pruinose maculate, maculae lamind, linear, fissured; igdiate
igdia lamind and margind, cylindricd, gpicdly craeriform to produce granular soredia;
medullaydlow in the upper; white below; Serile.

MedullaK-, C-, KC-, P+ yellow to orange.
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Habit: Corticolous
Habitat: Prefers margina trees in the evergreen forests a an dtitude of 2000m.
Distribution: Andaman Idands and Kerala

Specimens examined: Kakki Dam dte, Kakki, Pathanamthitta Dt., 850m, Sephen 21931
(KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21943 b (KFRI).

3. Pyxine cylindrica Kashiw., Bull. Natn. Sci. Mus. Ser. B (Bot.) 3(2): 66. 1977.

Thdlus foliose, gloucous grey to grey, closely appressed; lobes compact, plane, faintly
pruinose, meculate meculae lamind; linear, fissured, pseudocyphellate in older parts
iddiate; igdia lamina dense soredia absent; medulla white to ydlow, lower sde black;
Serile.

Medulla K+ ydlow-red, C-, KC-, P+ orange-red.
Habit: Corticolous

Habitat: Prefers upper canopy branches of trees in the evergreen shola forests between an
atitude of 2100-2300m.

Digtribution: Kerda.

Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 20133 (KFRI);
Silent Vdley Estate, Munnar, Idukki Dt., 2300m, Stephen 21003 (KFRI).

4. Pyxine meissnerina Nyl., Bull. Soc. Linn. Normandie, Ser. 2, 7: 164. 1973.

Thalus foliose, gloucous white to pae grey, closdly apperssed; lobes compact to
imbricate, plane; pruines up to the margin, maculae scarce, margind; sorediate; sordia
margind to sub margind; orbicular to linear; soredia ydlowish grey; igdia asent; medulla
ydlow to white lower surface black; apothecia sessle, dightly caespruinose; hypothecium
dark brown; internd stipe red brown, K+ yellowish brown.

MedullaK-, C-, KC-, P-
Habit: Corticolous

Habitat: Prefersriverine treesin the evergreen forests at an dtitude of 1650m.

Distribution: Manipur, Tamil Nadu, Uttar Pradesh and West Bengdl.
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Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 1650m, Stephen 22080
(KFRI).

Note: New record to Kerala.
5. Pyxine minutaVain., Acta. Soc. Faun. F. Fenn. 7(1): 156.

Thdlus foliose, aglutinated, pae grey; lobes evanescent, centrifugdly confluent to
discrete plicate, diffused pruinose;, maculae scarce, linear fissured, soredia and isdia absent;
medulla white; lower sde brown black; gpothecia sessile, dense, agd cdls absent in exciple;
hypothecium light brown.

MedullaK-, C-, KC-, P+ ydlow.
Habit: Saxicolous

Habitat: Prefers highly exposed riverine trees in the evergreen forests a an dtitude of
1200m.

Digtribution: Karnataka and Uttar Pradesh.

Specimens examined: Pullukuthimaa, New Amarambdam Resarve Forests, Maappuram
Dt., 1200m, Stephen 20016 (KFRI).

Note: New record to Kerala.
6. Pyxine petricolaNyl., J. Bot. Land. 14: 263. 1876.

Thdlus foliose, white to gloucous grey; closdy agppressed; lobes linear, margindly
imbricate, plane; pruinose; pruna aglutinated in plagues extending to the laerd margin,
maculae indigtinct; iSdia and soredia aisent medulla white; lower surface black; apothecia
sessle plane, dgd cdls present in exciple) internd stipe of hypothecia red brown, K+ red-
violet.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefersriverine trees in the evergreen forests between an atitude of 750-900m.
Distribution: Karnataka and Madhya Pradesh.

Specimens examined: Siruvani riverine area, Siruvani, Pdakkad Dt., 750m, Sephen 21175
(KFRI); Kakki Dam site, Kakki, Pathanamthitta Dt., 900m, Stephen 21191 (KFRI).

Note: New record to Kerala.
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7. Pyxine philippina Vain., Philipp. J. Sci. Sect. C, 8(2): 110. 1913.
Plate X. Fig. 3.

Thdlus foliose, gloucous white, loosdy to closdly attached; lobes compact to confluent
in centraly attached; lobes compact to confluent in centra part, discrete a periphery, plane or
rugose;, secondary lobules sometimes present a the centra part of thdlus, apices of lobes
bluish black, dightly diffused pruinose, maculae sparse, linear; medulla white to straminous,
lower black; apothecia sessle, epruinose, dgd cdls absent in the exciple; hypothecium dark
brown, K-.

Medulla K+ ydlow-red, C-, KC-, P+ orange-red.

Habit: Corticolous

Habitat: Prefersfringes of evergreen forests at an dtitude of 925m.

Distribution: Manipur, Uttar Pradesh and West Bengal.

Specimens examined: Kattapara Shola, Idukki Dt., 925m, Stephen 21824 (KFRI).
Note: New record to Peninsular India.

8. Pyxine sorediata (Ach.) Mont., Hist. Cuba Bot. 9: 188. 1842.

Thdlus foliose, gloucous grey, firmly appressed; lobes linear, compact, imbricate to
discrete, plane surface smooth, diffused pruinose, margin of lobes white pseudocyphdlate;
pseudocyphellae absent on lamina, sorediate, sordia marginal, linear, soredia grey, powdery
to granular; isdia absent; medullayelow, lower sde black; rhizinate; sexile.

MedullaK-, C-, KC-, P-
Habit: Corticolous/Saxicolous

Habitat: Prefers margind trees in the evergreen forests or exposed rocks in the grasdand at
an atitude of 900-1650m.

Distribution: Manipur, Tamil Nadu, Uttar Pradesh and West Bengal.

Specimens examined: Mannavan Shola, Marayoor, ldukki Dt., 1650m, Stephen 22057 a
(KFRI); Kakki Dam site, Kakki, Pathanamthitta Dt., 900m, Stephen 21195 (KFRI).

Note: New record to Kerala
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Plate-X

Fig.1. Phaeophyscia orbicularis

Fig.2. A. Physcia albinea B. Physcia dimidiata

Fig.3. Pyxine philippina



Family Ramalinaceae
Genus Ramalina Ach. ex Luykew.

Thalus fruticose, heteromerous, erect to subpendulous, Stramineous to pde grey,
branching dichotomous or irregular, branches inflated, candiculate, channdled or drap
shaped; upper surface and lower surface digtinct or indigtinct; cortex uneven; medulla solid or
hollow; photobiont, a green adga, pseudocyphellae and sordia present or absent; gpothecia
lecanorine; asci 8-spores; spored colourless; dlipsoid; septate.

The genus Ramalina is digtributed mogly in the temperate and subtropica regions
comprising about 200 species in the world. Awasthi (1988) recorded 23 species from India
Among these, 4 taxa are consdered as nomen dubium. During the present study 11 species of
Ramalina are encountered.

Key to the Species
1a Medullasolid ... 3
1b. MedullahOllOW .......e e e 2
28 ThalluS SAXICOIOUS ... ... vve e et e e e e e e e e R. himalayensis
2D, ThalluS COMtICOIOUS ...t it et e e e R. inflata
3a Thallussorediale .........coviuii e 4
3b. Thalluslacking soredia ... ........covvviiie i e e 7
4a. Thallus dichotomously divided ............ccooovii i, 5
Ab. ThalluS OthErWISE ...ov i e e R. polliaria
5a. Sordiamarginal or laminal ..............coooe i 6
5b. Soraliacapitate ON @pICES ......vvieeiieee e e e e e R. roesleri
B8 ThallUSNEIVOSE ......cvie ettt R. taitensis
Bh. ThallUS SIHae ... et e e e e e e e R. pacifica
7a. Thallusstrap shaped .........ccoveii i e 8
7h. ThalluS OtherWise ... ieeie e e, 10
8a ThallUSNEIVOSE .. .. e e e e e 9
8b. Thalluslacking nervesor not prominent ............ccoocvevieiie e e eenn R. subamplicata
9a. Branches laceolate, reticulately ridged and rugose ..........c..oevvvennes R. celastri
9b. Branches palmately lobed, perforated .............ccocoiiiiiiii i, R. sinensis
10a Thalusstrapshaped ..........cccoiiiie e e 11
10b. ThallUS OtNEIWISE .....e et e e e e R. usnea
11a ThalusK+red, PHred ... R. africana
120, ThalluS K-, P- o e e, Ramalina sp.
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1. Ramalina africana (Stein. ) Dodge, Nova Hedwigia 38: 56. 1971.

Thdlus fruticose, suberect, grey to stramineous, up to 4cm long; branching dichotmous
to irregular; branches up to 2mm wide, upper surface flat to candiculate; pseudocyphdlate;
pseudocyphellae lamind to margind, punctiform; medulla loose gpothecia margind  or
lateral, receptacle wrinkled, caesiopruinose.

MedullaK+ red, KC-, P+ red.
Habit: Corticolous

Habitat: Prefers upper canopy branches of trees in the evergreen forest at an dtitude of
700m.

Distribution: Himaayas, Manipur, Nagaland and Tamil Nadu.

Specimens examined: Thirundly, Wayanad Dt., 700m, Stephen 21040b (KFRI).
Note: New record to Kerala.

2. Ramalina celastri (Spreng.) Krog & Swnsc., Norw. J. Bot. 23: 159. 1976.

Thalus fruticose, erect to sub pendulous, grey to stramineous, up to 5 cm long, branches
flattened, lanceolate, up to 3mm wide upper surface smooth, reticulately ridged with small
lamind lobules soredia and iddia absent; pseudocyphellate; pseudocyphellae  common,
irregular; lower surface reticulately ridged; medulla dense; gpothecia lamind on  both
surfaces, receptacle ridged, pruinose.

MedullaK-, C-, KC-, P-.
Habit: Corticolous.

Habitat: Prefers upper canopy branches of trees or open places in the evergreen as well as
subtropical forests between an dtitude of 750-1500m.

Distribution: Manipur, Nagaand and Tamil Nadu.

Specimens examined: Sispara, Silent Valey Nationa Park, Paakkad Dt., 1500m, Stephen
20056 (KFRI); Walakkad, Silent Valley Nationd Peark, Palakkad Dt., 1300m, Stephen 20064
(KFRI); 22157 (KFRI); 22158 (KFRI); 22159 (KFRI); 22161 (KFRI); 1000m, Sephen 22152

(KFRI); 22153 (KFRI); 22155 (KFRI); Riverine area, Siruvani, Paakkad Dt., 750m, Stephen
21172a (KFRI).

Note: New record to Kerala
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3. Ramalina himalayensis Ras., Arch., Soc. 2001. Bot. 'Vahamo' 5(1): 26. 1950.
Pate XI. Fig. 1.

Thdlus fruticose, suberect to erect, yelowish grey; fronds imbricate, irregularly
inflatted, cylindrica, imperforate; smooth, pseudocyhellae sparse; isdia and soredia absent;
medulla yellowish white; gpothecia latera to subtermina, plane to convex; disc pruinose.

ThdlusK-, C-, KC-, P-.
Habit: Saxicolous
Habitat: Prefers open areas in the evergreen forests at an dtitude of 950m.

Distribution: West Bengd

Specimens examined: Mukurti Peak, New Amarambaam Reserve Forest, Malappuram Dt.,
2450m, Stephen 20030 (KFRI).

Note: New record to Peninsular India. So far this Eastern Himalayan endemic taxon was known only from its
typelocality.

4. Ramalina inflata (Hook.f. & Tayl.) Hook.f. & Tayl. apud Hook., Flora Antarct. 1. 194.
Tab. 79. Fig. 1, 1844,

Thdlus fruticose, suberect to erect, ydlow to brownish yelow, up to 4 cm in Sze
dichotomoudy branched, subcylindricd, partidly pitted; surface perforated, pseudocyphellae,
soredia and igdia absent; medulla hollow; apothecia lateral to termind, disc plane to convex,
pruinose.

MedullaK-, C-, KC-, P-.
Habit: Corticolous

Habitat: Prefers exposed areas in the margin or upper canopy branches of trees in the shola
forests between an dtitude of 1800-2300m.

Distribution: Keralaand Tamil Nadu
Specimens examined: Sispara, Slent Valey Nationd Park, Paakkad Dt., 1800m, Stephen

20055 (KFRI); 20069 (KFRI); 1950m, Stephen 22134 (KFRI); 22136 (KFRI); Anamudi
dope, Munnar, Idukki Dt., 2300m, Stephen 22114 (KFRI); 22115 (KFRI).
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5. Ramalina pacifica Asah., J. Jap. Bot. 15: 213. 1939.

Thdlus fruticose, pendulous, up to 10 cm long; branching dichotomous, branches
anasomosing, up to 2mm wide, compressed, flat, apices attenuate; surface dull, driate;
candiculate, sparsdy peforated, pseudocyphdlate; pseudocyphellae margind, linear;
sorediate; sordialamina to margind; medullaloose; serile.

MedullaK-, C-, KC-, P-.
Habit: Corticolous

Habitat: Prefers upper canopy branches of trees in the evergreen forests or ecotone regions of
the shola forests between an dtitude of 950-2000m.

Distribution: Karnataka, Kerala and Nagaland.

Specimens examined Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 22001
(KFRI); 22017 (KFRI); Ranimedu, Neliampathy, Paakkad Dt., 950m, Stephen 8928 (KFRI);
8930 (KFRI).

6. Ramalina pollinaria (Westr.) Ach., Lich. Univ., 608. 1810.

Thdlus fruticose, subpendulous, greyish white; up to 4cm tdl, branchlets broad,
pamately lobed; lobes up to 3mm wide, surface white, pseudocyphellae absent, sorediate,
sordiairregular, linear to orbicular; medullaloose; serile.

MedullaK-, C-, KC-, P-.

Habit: Corticolous.

Habitat: Prefers ecotone regions of the sholaforests a an atitude of 1650m.
Distribution: Andhra Pradesh.

Specimens examined: Mannavan shola, Marayoor, ldukki Dt., 1650m, Stephen 22039a
(KFRI).

Note: New record to Kerala.
7. Ramalinaroesleri (Hochst. Ex Schaer.) Hane, Rev. Bot. 6: 151. 1887.

Thdlus fruticose, subpendulous, gloucous white, branching dichotomous, branches fla,
up to 2mm in wide, secondary branches repeatedly branched, surface driated, sparsely
fenedtrated, sorediate; sordiatermind to subtermina, punctiform; medullaarachnioid; serile,

MedullaK-, C-, KC-, P-.
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Habit: Corticolous.
Habitat: Prefers open areasin the shola forests at an dtitude of 1600m.
Distribution: Himacha Pradesh, Nagaland and Tamil Nadu,.

Specimens examined: Lockart Gap, Munnar, ldukki Dt., 1600m, Sephen 8970 (KFRI); 8971
(KFRI).

Note: New record to Kerala.
8. Ramalina sinensis Jatta, Nuov. Giorn. Bot. Ita. 9: 462. 1902.
Pate XI. Fig. 2.

Thdlus fruticose, subpendulous, pae grey; branching laterd; main branches strap
shaped to pamate; secondary branches variable, elongate; upper surface uneven, wrinkled,
faveolate, fenedrated; isdia, soredia and pseudocyphellae absent; lower surface pae, medulla
loose; Serile.

MedullaK-, C-, KC-, P-.
Habit: Corticolous

Habitat: Prefers upper canopy branches or riverine trees in the evergreen forests between an
atitude of 700-900m.

Distribution: Arunacha Pradesh, Punjab and Uttar Pradesh.

Specimens examined: Marapdlipara, Parambikulam, Paakkad Dt., 900m, Sephen 22167
(KFRI); Riverine area, Siruvani, Paakkad Dt., 750m, Stephen 21172b (KFRI).

Note: New record to Peninsular India.
9. Ramalina subampliata (Nyl.) Fink,
Pate XI. Fig. 3.

Thdlus fruticose, subpendulous, pde grey up to 4 cm tdl, branching dichotomous;
branches up to 5mm in wide, tapering, surface flat, drap shaped, sparsdy fenedtrated,
pseudocyphellag, soredia and isidia absent; medullaloose; sterile.

MedullaK-, C-, KC-, P-.

Habit: Corticolous
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Plate-X1

Fig.1. Ramalina himalayensis

nr”f"p‘w :

Fig.2. Ramalina sinensis

Fig.3. Ramalina subampliata



Habitat: Prefers ectone regions of sholaforests a an dtitude of 1650m.
Distribution: Nepd.

Specimens examined: Mannavan shola, Marayoor, ldukki Dt., 1650m, Stephen 22036a
(KFRI).

Note: New record to India.
10. Ramalina taitensisNyl.,
Pate XII. Fig. 1.

Thdlus fruticose; subpendulous, pae grey; up to 4cm tdl, branching dichotomous to
irregular; branches linear, narrow, tapering apicaly; apicd lobes findy divided, surface
nervose, pseudocyphellae absent; sorediate; soralia margina to lamind; round to oblong,
soredia farinose to granular; medullaloose; Serile.

MedullaK-, C-, KC-, P-.

Habit: Corticolous.

Habitat: Prefers margina treesin the shola forests between an dtitude of 1600-2000m.
Distribution: Eagtern Himdaya.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22066
(KFRI); 2000m, Stephen 21989 (KFRI).

Note: New record to Peninsular India.
11. Ramalina usnea (L.) R. Howe,
Pate XII. Fig. 2.

Thdlus fruticose, erect to subpendulous, gloucous grey; branching dichotomoudy to
irregular, ribbon like, branches narrow, spirdly twisted;, up to 1.5mm wide, surface plane,
candiculate, sparsdly nerved; soredia absent; pseudocyphellate; pseudocyphellae strap like,
running pardlel to the branches, medullaloose; Serile.

MedullaK-, C-, KC-, P-.

Habit: Corticolous
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Habitat: Prefers upper canopy branches of trees or ecotone regions in the evergreen shola
forests between an dtitude of 1600-1800m.

Digtribution: Nepd.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt.,, 1650m, Stephen 22039c
(KFRI); 1800m, Stephen 22122 (KFRI).

Note: New record to India.
12. Ramalina sp.

Thdlus fruticose, pendulous greenish grey; up to 8cm long; branching dichotomous to
irregular; branches up to 5 mm wide, irregular in width;, dightly twisted; surface flat to
candiculate, dtrgp shaped;, tuberculate; soredia and isSdia absent;  pseudocyphellate;
pseudocyphelae raised on tubercle; white; medulla dense; Serile.

MedullaK-, C-, KC-, P-.
Substatum: Corticolous
Habitat: Preferstreesin the grasdand and evergreen shola forests at an dtitude of 1650m.

Specimens examined: Mannavan shola, Marayoor, ldukki Dt., 1650m, Sephen 22036b
(KFRI).

Note: This taxon is closely allied to R. africana but differsin colour reactions. Awasthi (1988) also mentioned
this unidentified taxon asnomen dubium

Family Roccellaceae
Genus RoccellaDC.

Awasthi (1988) reported 2 species of Roccella from India Both these species were
reported from the coastd regions of India During the present investigation one species of
Roccella were collected from montane forests.

1. Roccella montagnei Bel. emend. Awas,, Bryologist 84: 216-219. 1981.

Thdlus fruticose, pendulous, up to 15cm long; grey coloured, branching dichotomous,
branches strgp shaped or irregularly flattened, tapering; photobiont a green dga; upper surface
plane, sorediate; sordialamina; medullaloose.

Cortex K-, C+ red, KC-, P-
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Habit: Corticolous
Habitat: Prefers open areasin the montane shola forests at an atitude of 2000m.
Disgtribution: Karnataka

Specimens examined: Top Station, Munnar, Idukki Dt., 2000m, Stephen 22173 (KFRI).

Note: New record to Kerala.

Family Stereocaulaceae

Key togenera
la. Sporestransversely septate, pseudopodetiawell branched ............... Stereocaulon
1b. Spores simple, pseudopodetialittle branched .............................. Pilophorus

Genus Pilophorus (Tuck.) Th. Fr.

The genus Pilophorus is temperaie in origin. In India only a sngle species of
Pilophorus is known to occur. During the present study, this species was encountered from
the study area.

1. Pilophorus awasthianum Ras. Arch. Soc. Zoal. Bot. 'Vanamo' 5(1): 28. 1950.
Pate XII. Fig. 3.

Thdlus fruticose, grey white, primary thalus verruculose, secondary thdlus podetid in
nature; pseudopodetia 5-8mm long, smple gpothecia termind, smple to aggregated; spores
ample, fusform; photobiont agreen agla
Habit: Saxicolous
Habitat: Prefers exposed rocks in the grasdands at an dtitude of 2650m.

Distribution: Eastern Himdayas

Specimens examined: Anaimudi top, Munnar, Idukki Dt., 2650m, Sephen 22112 (KFRI).

Note: New record to Peninsular India.

Genus Stereocaulon (Schreber) Hoffm.

Thalus dimorphic, primary thalus crustose, granular, verrucose or sguamulose
secondary thalus podetid in nature; pseudopodetia erect, smple or branched; phyllodadia
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Plate-XT1

Fig.2. Ramalina usnea

Fig.3. Pilophorus awasthianum



cylindrica, terete or verrucose, surface covered with phyllocladia, cortex present or absent,
photobiont a green alga; medullaloosdly interwoven; apotheciatermind or laterd.

The genus Stereocaulon is widdy digributed in the temperate to subtemperate regions
of the world. The genus was first monographed by Th. Fries (1957, 1958) and enumerated 23
species. Nylander (1960) dedlt 39 taxa of Stereocaulon. About 123 species are now known to
occour in the world. Pant and Upreti (1999) studied the species of Sereocaulon from India
and Nepa and reported dltogether 13 species from these regions. During the present study 2
species of Sterocaulon were collected. Oneis expected to be new to science.

Key to the species

1a. Phyllocladiacylindrical but not branched at apices....................... Stereocaulon sp.
1b. Phyllocladiagranular to corraloid ............cooveviniiiiiiiiie e S. austroindicum

1. Stereocaulon austroindicum Lamb, J. Hattori Bot. Lab.43: 205. 1977.

Primary thadlus perdgent, granulose, pseudopodetia erect; smple to branched up to
1Imm wide apices white, efflorescent pseudosorediate; phyllocladia granular to cordloid;
cephaodia laterd on pseudopodetia, sessle, ydlow to brown, verrucose, gpothecia termind,
brown-black, convex; exciple brown; hypothecium yellow pigmented.

Phyllocladia K+ ydlow, PD+ pae ydlow.
Habit: Corticolous/ Saxicolous

Habitat: Prefers well exposed boulders or rocks in the grasdands between an dtitude of
1150-2000m.

Distribution: Keralaand Tamil Nadu.
Specimens examined Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21949b

(KFRI); 21950 (KFRI); 21959 (KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt., 1150m,
Sephen 21837 (KFRI).

Note: Endemic to South India

2. Stereocaulon sp.

Primary thdlus pergstent; crustose; pseudopodetia erect, up to 2cm tall, gloucous grey
to greyish white, dightly branched, up to 1mm wide, phyllocdadia cylindricd, up to 2mm
long, some times branched; cephdodia laerd, verrucose, yedlow-brown; gpothecia termind
on branches; brownish, exciple yelow-brown.

Pyllocladia K+ yellow, P+ yellow
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Habit: Saxicolous

Habitat: Prefers partly shaded rocks near streams in the subtropicad forests at an dtitude of
1050m.

Specimens examined: Walakkad, Silent Valey Nationd Park, Paakkad Dt., 1050m, Stephen
8909 (KFRI); 20079 (KFRI).

Note: It is alied to S. glareosum but differs in the nature of phyllocladia and cephalodia. Only one species of
Stereocaulon ie, Stereocaulon austroindicum is known from South India. According to D.D. Awasthi (pers.
comm.) if any Stereocaulon other than S. austroindicumoccursin South India, it could be a new species.

Family Stictaceae

Key to genera
la Thalluscyphellate on lower surface ..........cocoviiiiiiicci i Sticta
1b. Thalluslacking cyphellaeon lower surface .............c.ccoeviienne 2
2a. Thallus pseudocyphellate onlower surface ..........ccccceeeviienn Pseudocyphellaria
2b. Thallus lacking pseudocyphellae on lower surface,
bullate on lower SUIface ... ..o e Lobaria

Genus Lobaria (Schreber) Hoffm.

The genus Lobaria is digributed in the tropica and temperate regions both in northern
and southern hemispheres and about 80 species in the world. Joshi and Awasthi (1982)
recorded 11 species of Lobaria from India Mos of their collections are from the temperate
Himadayas and only 3 species from Nilgiri and Pdni hills of Tamil Nadu. During the present
sudy only one species of Lobaria could be collected from this pat of phytogeographic
region.

1. Lobariaretigera (Bory) Trev., Lichenotheca veneta: 75. 1869.

Thalus foliose; lobes up to 3cm wide upper surface pae brown to dark brown;
scrobiculate, iddiate; igdia on ridges or on margin of lobes, granular to cylindricd, smple to
cordloid; lower surface dark brown to black; photobiont a blue-green dga
MedullaK-, C-, KC-, P-

Habit: Mostly corticolous, rarely saxicolous.

Habitat: Prefers moist, shaded regions in the shola forests between an dtitude of 1400
2100m.
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Digribution: Arunachal Pradesh, Assam, Himachd Pradesh, Meghadaya, Nagdand, Skkim,
Tamil Nadu, Uttar Pradesh and West Bengdl.

Specimens examined. Mannavan Shola, Marayoor, ldukki Dt., 1650m, Stephen 22073 c
(KFRI); Anamudi, Munnar, Idukki Dt., 2100m, Stephen 8938 (KFRI); Chockanad Estate,
Munnar, Idukki Dt., 1400m, Stephen 22166 (KFRI).

Note: New record to Kerala.

Genus Pseudocyphellaria Vain.

Thdlus foliose, pde brown to reddish brown or greyish brown; heteromerous,
corticated on both surfaces, photobiont blue-green or green dga; medulla ydlow or white
lower surface densdy tomentose; pae brown to reddish brown; pseudocyphellate; apothecia
margind to lamind with proper or thdline exciple spores colourless to brown, fusform,
transversaly septate.

The genus Pseudocyphellaria is digtributed in the tropicd to temperate regions of the
world comprising about 200 species. Joshi and Awasthi (1982) recored 4 species from India
Among these, 3 species are from South India only. During the present study 3 species of
Pseudocyphellaria have been collected.

Key to the species
1a Thallus reddish brown, photobiont agreenalga.............cc.occvve e P. aurata
1b. Thallus pale brown or grey brown, photobiont ablue-green alga....... 2
2a. Thallusisidiate, sorediaabsent ............coocoiiii i, P. argyracea
2b. Thallus soredia, isidiaabsent ..........ooveieiii i e, P. crocata

1. Pseudocyphellaria aurata (Ach.) Vanio., Etud. Lich. Bresl. 1: 183. 1890.

Thdlus foliose, lobes up to 2cm wide, upper surface reddish brown, smooth, lightly
scrobiculate; sorediate, sordia marging, linear, yellow; soredia granular; medulla ydlow;
pseudocyphelae yellow; photobiont agreen dga; lower surface densely tomentose; sterile.
MedullaK-, C-, KC-, P-

Habit: Corticolous
Habitat: Prefers exposed treesin the evergreen forests at an dtitude of 750m.

Digtribution: Manipur and Tamil Nadu.
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Specimens examined: Sruvani Dam aea, Sruvani, Pdakkad Dt., 750m, Sephen 21121
(KFRI).

Note: New record to Kerala.
2. Pseudocyphellaria argyracea (Bory.) Vanio., Hedwigia8: 34. 1898.

Thalus foliose, lobes up to 25cm wide, upper surface brown to dark brown, smooth,
magindly tomentose, iddiae iddia magnd to lamind, granula to cylindricad or
squamuliform; medulla white; photobiont a blue-green adga; pseudocyphelae white, lower
surface brown, tomentose; Sterile.

MedullaK-, C-, KC-, P-
Habit: Corticolous, rarely saxicolous.

Habitat: Prefers moidt, shady aress in al type of vegetation between an dtitude of 900-
2400m.

Digtribution: Tamil Nadu.

Specimens examined: Eravikulam National Park, Idukki Dt., 2100m, Stephen 20120 (KFRI);
20126b (KFRI); Kalar Estate, Munnar, Idukki Dt., 1500m, Stephen 20148c (KFRI);
Mannavan Shola, Marayoor, Idukki Dt., 1650m, Stephen 22073b (KFRI); 22087 (KFRI);
Anaimudi, Munnar, Idukki Dt., 2400m, Sephen 22101 (KFRI); 22103 (KFRI); 2100m,
Sephen 8937 (KFRI); Pakshipaddam, Wayanad Dt.,, 1500m, Stephen 21058 (KFRI);
Muthikulam, Siruvani, Paakkad Dt., 1200m, Stephen 21139 (KFRI); 1225m, Stephen 21152b
(KFRI); 21161b (KFRI); 21164 (KFRI); Kakki Dam area, Kakki, Pathanamthitta Dt., 900m,
Sephen 21184 (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21887 (KFRI);
21889 (KFRI).

Note: New record to Kerala.
3. Pseudocyphellaria crocata (L.) Vainio., Hedwigia 35: 34. 1898.

Thalus foliose, lobes up to lcm wide upper surface pae brown or greyish brown;
sorediate; sordia margind, linear, soredia granular; medulla white; pseudocyphdlae yelow;
photobiont a blue-green dga; lower surface brown; Serile.

MedullaK-, C-, KC-, P-
Habit: Corticolous

Habitat: Prefers moist aress of the evergreen forests at an dtitude of 700m.

Digtribution: Arunacha Pradesh, Tamil Nadu and Uttar Pradesh.

131



Specimens examined: Thirundly, Wayanad Dt., 700m, Stephen 21041 (KFRI).

Note: New record to Kerala.
Genus Sticta Schreber.

Thdlus foliose, pade brown to dark brown; dipitate or non dipitate, heteromerous,
corticated on both thallus, photobiont a green or blue green dga; upper surface smooth or
rugose, iddia, soredia present or absent; lower surface brownish, cyphellate, tomentose;
gpothecia lamind, with or without aga in exciple spores hydine, transversdy septate,
adicular to fusform.

The genus Sticta is cosmopolitan in origin and digtributed in the tropica, subtropica
and temperate regions of the world comprising about 200 species (Joshi & Awasthi, 1982).
Awasthi (1988) dudied the Indian species of Sticta and recorded 13 species from India
Among these, 9 species have been collected during the present study.

Key to the species
1a Photobiont agreen alga.......c.vveveieeee e e e e e e e 2
1b. Photobiont ablue-greenalga...........cc.cooviviiiiie i 3
28 ThalluSTSIdIAIE ... ..o cee e e e S. praetextata
2b. Thalluslacking isidia..........ovoveiiiie e S. henryana
3a Thallusadnate ... e e 4
3b. ThalluS SHPItAe ... e e e e e e e 6
43 ThallUSISIAIAEE ... cee et e e 5
Ab. ThalluS SOredi@te ... ... et e e e e e S. limbata
5a. Upper surface scrobiculate ...........ooeeiie i e e S. sylvatica
5b. Upper surface Smooth ...........coooe i e S. weigelii
6a ThallusSiSIdiate ..........oe e e 7
6b. Thalluslackingisidia..........cooovveiii i e S. neocaledonica
7a. Lobeslinear; isidiamargingl ............ccoooiiiii i S. cyphellulata
7b. Lobesrounded, isidialaminal .............cocooviiiii i 8
8a. Isidiagranulartocoraloid ..........cccoeviiiiiiiii S filicina
8b. Isidiateretiformto glomuliferous..........c.ccovee i, S. orbicularis

1. Sticta cyphellulata (Mull. Arg.) Hue., Nouv. Archs. Mus. Ser. 4,3: 99. 1901.

Thadlus foliose, dipitate, dichotomoudy branched; lobes up to 2cm wide upper suface
pde brown or greyish brown, smooth; iddiae isdia margind; smple, granular to cylindricd,;
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lower surface brown, tomentose; cyphellate, cyphellae flask shaped; photobiont a blue-green
dga derile.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers base of tree trunksin al type of forests between an atitude of 950-2400m.
Distribution: Kerdlaand Tamil Nadu.

Specimens examined: Earavikulam Nationd Park, Idukki Dt., 2100m, Sephen 20121
(KFRI); Anaimudi, Munnar, Idukki Dt., 2400m, Stephen 22100 (KFRI); Silent Vadley Edate,
Munnar, Idukki Dt., 2300m, Stephen21031c (KFRI); Pakshipaddam, Wayanad Dt., 1500m,
Sephen 21061 (KFRI); Pothumaa, Neliampathy, Pdakkad Dt., 1000m, Stephen 21088b
(KFRI); Anguinda, Silent Valey Naiond Park, Palakkad Dt., 2100m, Stephen 22145 (KFRI);
Shingampara, Siruvani, Pdakkad Dt., 950m, Sephen 21136 (KFRI); Muthikulam, Sruvani,
Palakkad Dt., 1225m, Stephen 21152d (KFRI); Uppupara, Periyar Tiger Reserve, Idukki Dt.,
1150m, Stephen 21855b (KFRI); Upper Moozhiyar, Pathanamthitta Dt., 950m, Stephen 21888
(KFRI).

2. Stictafilicina Ach., Meth. Lich. 275. 1803.

Thalus foliose, dipitate, expanded, fan-like; lobes up to 2cm wide, upper surface pae
brown to dark brown, smooth, isdiate; iddia margind, granular to cordloid; lower surface
shortly rhizinate; cyphellate; cyphellae urceolate; photobiont a blue green dga; Serile.

MedullaK-, C-, KC-, P-
Habit: Corticolous/Saxicolous

Habitat: Prefers partly shaded areas in the subtropical/shola forests between an dtitude of
1100-2300m.

Digtribution: Tamil Nadu

Specimens examined: Kdlar Estate, Munnar, Idukki Dt., 1500m, Sephen 20150 (KFRI);
Mannavan Shola, Marayoor, Idukki Dt., 1650m, Stephen 22073a (KFRI); Chinnamda,
Anaimudi, Munnar, ldukki Dt., 2100m, Stephen 22096 (KFRI); Silent Vdley Egtate, Munnar,
Idukki Dt., 2300m, Stephen 21025 (KFRI); Muthikulam, Sruvani, Paakkad Dt., 1225m,
Stephen 21150a (KFRI); 21160 (KFRI).

Note: New record to Kerala
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3. Sticta henryana Mull. Arg., Flora74: 374. 1891.

Plate XI11. Fig. 1A.

Thdlus foliose, Snuate lobate; up to 1.5cm wide, upper surface yellowish grey, smooth,
elomentose; isdia and soredia absent; lower surface yedlowish brown, sparsdy rhizinae,
cyphellate, cyphellae saucer shaped; photobiont a green dga; apothecia absent.

MedullaK-, C-, KC-, P-
Habit: Corticolous/ Saxicolous.

Habitat: Prefers margind area of subtropical forests as well as evergreen shola forests
between an dtitude of 1200-1800m.

Distribution: Arunachal Pradesh and Uttar Pradesh.

Specimens examined: Pettimudi, Munnar, ldukki Dt., 1800m, Sephen 20184 (KFRI);
Muthikulam, Siruvani, Paakkad Dt., 1225m, Stephen 21158 (KFRI).

Note: New record to Peninsular India.
4. Sticta limbata (Sm.) Ach., Meth. Lich.: 280. 1803.

Thdlus foliose, snuate lobate; lobes up to 2cm wide, upper surface brownish yellow,
snooth sorediate; sordia margind, soredia granular, iddia like lower surface yelow-brown;
tomentose; photobiont a blue green aga; serile.

MedullaK-, C-, KC-, P-
Habit: Corticolous, rardly saxicolous.

Habitat: Prefers shaded aress in the evergreen/subtropical/shola forests between an dtitude of
1000-2300m.

Distribution: Manipur, Meghaaya, Tamil Nadu and Uttar Pradesh.

Specimens examined: Slent Vdley Edate, Munnar, Idukki Dt., 2300m, Stephen 2103la
(KFRYI); Pakshipadalam, Wayanad Dt., 1500m, Stephen 21046 (KFRI); 21059 (KFRI); 21062
(KFRI); Pothumala, Neliampathy, Paakkad Dt., 1000m, Stephen 21076 (KFRI); 21088a
(KFRI); Sigpara, Slent Valey Nationad Park, Palakkad Dt., 2100m, Stephen 22144 (KFRI);
Muthikulam, Sruvani, Pdakkad Dt., 1225m, Stephen 21152a (KFRI); Uppupara, Periyar
Tiger Reserve, Idukki Dt., 1150m, Stephen 21855a (KFRI); 21868 (KFRI).

Note: New record to Kerala.
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5. Sticta neocaledonica (Mull. Arg) Hue, Nouv. Archs. Mus. Ser. 4,3: 101. 1901.

Pate XIII. Fig. 1C.

Thdlus foliose, dipitate, dichotomoudy branched; lobes up to 1.5cm wide, upper
surface greyish brown to pale brown, smooth; isdia and soredia absent; lower surface brown,
rhizinate, cyphellate; cyphellae cup shaped; photobiont a blue-green dga; apothecia margind;
exciple proper; hymenium I+blue; spores fusform.

MedullaK-, C-, KC-, P-

Habit: Corticolous

Habitat: Prefers moist areas of the evergreen forests at an dtitude of 2300m.
Distribution: Uttar Pradesh and West Bengdl.

Specimens examined: Slent Vdley Edae, Munnar, Idukki Dt., 2300m, Sephen 21031b
(KFRI).

Note: New record to Peninsular India.

6. Sticta orbicularis(A. Br.) Hue, Annls. Jard. Bot. Buitenz. 17: 193. 1901.

Thalus foliose, dipitate; lobes up to 1.5cm wide, upper surface pae brown to dark
brown, smooth, cracked, isdiae, isdia margind to sub margind, branched, teretiform to
gomuliferous, lower surface brown, sparsdy rhizinate, cyphelate, cyphdlae cup shaped;
derile.

MedullaK-, C-, KC-, P-
Habit: Mostly corticolous, rarely saxicolous

Habitat: Prefers riverine areas of the subtropicad/shola forests between an dtitude of 1100-
2100m.

Distribution: Kerdaand Tamil Nadu.
Specimens examined: Eravikulam National Perk, ldukki Dt., 2100m, Stephen 20126a
(KFRI); Mannavan Shola, Marayoor, ldukki Dt., 1650m, Stephen 22086 (KFRI);

Muthikulam, Siruvani, Paakkad Dt., 1225m, Stephen 21150b (KFRI); Uppupara, Periyar
Tiger Reserve, ldukki Dt., 1150m, Stephen 21860 (KFRI).
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7. Sticta praetextata (Ras.) Awas, Biol. Mem, 7(2): 185. 1982.
Pate XIII. Fig. 1B.

Thdlus foliose, coriaceous, snuate lobate; lobes up to 3cm wide, margin with smple to
repeatedly branched, laciniate; iddiate; iddia sgquamuliform; soredia absent; lower side
brown, cyphellate, cyphellae saucer shaped; photobiont a green dga; sterile.

MedullaK-, C-, KC+ pink, P-
Habit: Saxicolous
Habitat: Prefers moist, shaded areas in the evergreen forests at an dtitude of 950m.

Digribution: Arunacha Pradesh, Himacha Pradesh and Uttar Pradesh.

Specimens examined: Kulaydakadavu, New Amarambadam Reserve Forests, Malagppuram
Dt., 950m, Stephen 20011 (KFRI).

Note: New record to Peninsular India.
8. Sticta sylvatica (Huds)) Ach., Meth. Lich.: 231. 1803.

Thalus foliose, appressed, lobes up to 2cm wide, upper surface yelowish grey to
brownish grey; smooth to scrobiculate, irregularly cracked, iddiate; igdia lamind, granular to
cylindricdl, smple to dichotomoudy branched; lower surface brown; rhizinee absent;
cyphellate; cyphellae cap-shaped; photobiont a blue-green dga; gpothecia lamind, exciple
thaline hymenium hyadine, I+blue; spores fusform.

MedullaK-, C-, KC-, P-
Habit: Corticolous

Habitat: Prefers partly exposed edges of evergreen forests as well as evergreen shola forests
between an dtitude of 1000-2400m.

Distribution: Kerdaand Tamil Nadu.

Specimens examined: Anamudi, Munnar, Idukki Dt., 2400m, Stephen 22104 (KFRI);
Pothumala, Ndliampathy, Paakkad Dt., 1000m, Stephen 21099a (KFRI).

9. Stictaweigelii (Ach.)Vain., Lich. Univ.: 446. 1810.

Thallus foliose, appressed; lobes up to 1.5cm wide;, upper surface pae brown or greyish
brown; smooth to irregularly cracked, isdiate; isidia margind to sub margind or in cracks of

136



thallus, granular to cylindricd, smple to cordloid, branched; lower surface pae brown,
rhizines rare, cyphelae; cyphellae cup-shaped; photobiont a blue green alga; Serile.

MedullaK-, C-, KC-, P-
Habit: Corticolous, rarely saxicolous.

Habitat: Prefers shaded or patly exposed regions in the evergreen/subtropical/shola forests
between an atitude of 900-2000m.

Digribution: Assam, Kerda, Manipur, Meghadaya, Tamil Nadu and Uttar Pradesh.

Specimens examined: Kattapara Shola, Idukki Dt., 925m, Sephen 21832 (KFRI); Kallar
Edate, Munnar, Idukki Dt., 1500m, Sephen 20151 (KFRI); Kulayaakadavu, New
Amarambalam Resarve Forests, Mdappuram Dt., 950m, Stephen 20002 (KFRI); 20003
(KFRI); Mannavan Shola, Marayoor, ldukki Dt., 2000m, Stephen 22025 (KFRI);
Pakshipaddam, Wayanad Dt., 1500m, Sephen 21060 (KFRI); 21065 (KFRI); Uppupara,

Periyar Tiger Reserve, Idukki Dt., 1150m, Stephen 21846 (KFRI); 21847 (KFRI); 21858
(KFRI); 21871 (KFRI).

Family Teloschistaceae
Genus Teloschistes Norm.

The genus Teloschistes is digtributed in the tropica to subtropica region of the world. A
sngle species of Teloschistes is known from India During the present study this species is
encountered.

1. Teloschistes flavicans (Sw.) Norm, Nyl. Magaz. Naturv. 7: 229. 1853.

Thalus fruticose, erect to procumbent or subpendulous, yelowish orange to pde
ydlow; branching dichotomous or trichotomous or irregular; branches imbricate, Snuate,
tapering; surface smooth to scabrid, sorediate; sordia eongate-orbicular, white, soredia
granular; medulla subfisulose; Serile.

ThdlusK+ violet, C-, KC-, P-

Habit: Corticolous, rarely saxicolous.

Habitat: Prefers open humid areas with trees or cuttings in the ecotone regions at an dtitude
of 2000m.

Digtribution: Tamil Nadu
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Specimens examined: Mannavan Shola, Marayoor, ldukki Dt., 2000m, Sephen 22074
(KFRI); 21952 (KFRI); Top Station, Munnar, Idukki Dt., 2000m, Stephen 22174 (KFRI).

Note: New record to Kerala.
Family Usneaeceae

Genus Usnea P. Browne ex Adans.

Thdlus fruticose, erect or pendulous, branched, corticated, photobiont a green aga,
medulla lax, enclosng a central chondrioid axis, central axis solid or dilacerated or hollow,
surface papillate or without papillae, isdiate or without isdia, sorediate or without soredia,
pseudocyphellate or without pseudocyphellag; apothecia lecanorine, asci 8-spored, spores
ample, hydine.

The genus Usnea is tropica in origin and about 600 species in the world. G. Awasthi
(1986) studied the Indian species of Usnea and thus recorded 55 species from India under
subgenera Eumitria and Euusnea (= Usnea). Among these, 39 species are collected during
this study.

la Central aXiS SOl .. ..cvvieit e 2

1b. Central axiShOIOW ......oveieie e e U. baileyi

2a. Thallusdichotomously branched ................ccocoiiiiiic e, 3

2b. Thallus sympodially or filamentously branched ........................... 8

3a Thallusisidiate ........coooeiie e 4

3b. Thalluslackingisidia..........covvvie i e 5
daThalusinflated ........ccooiii U. nilgirica
4b. Thallusnotinflated ..........c.ooii i e U. stigmatoides
58 ThallUSEreCt .....ccene i e e 6

Bb. Thallus pendulOUS .........oui it e e e e ee e e 7

6a. Thallusinflated ...........coooe i U. himalayana
6b. Thallusnotinflated .............oooiiiie e U.rigidula
Ta Thalluspapillate .........ovvien e e e U. vegae

7b. Thallusnot papillate .........ooovve i e U. corallina
8a. Branching filamentous .............oovvie i e e, 9

8b. Branching sympodial ...........cc.coeviiiiii i e 12

9a. Filamentous branchesangular .............ccovvie i e, U. gigas

9b. Filamentous branchescircular ..............ccooviiiiiiiiii e 10

10a. Cortex persistent, axiSbrown.............coooe i, 11

10b. Cortex evanescent , axiSCOIOUMESS ..........cvvviviiiiniii e U. pectinata
11a. Lateral branChletS SParse .......vvvevve e e e e e e U.indica

11b. Lateral branchletSdense ..........vii i e U. misamisensis
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12a Thallusred pigmented ..........oooiiiiii i 13

12b. Thallusnon PigMented ..........eveeeie e e e e 20

138 PIgment iN COMEX ... .vvieie it v e e e 14

13b. Pigment inmedulla ..........coovenii i 17

14a. Thallus branching subsympodial .............cccovieiiiiii i U. pangiana
14b. Thallus branching sympodial .............ooooiiiiiiiii e, 15

158 ThalluSTSIAIAte ......cceie e e 16

15b. Thalluslackingisidia..........oovovie i e U. subflorida
16a. Lateral branchletsabsent ..........c.ooviieiiiiii e U. maculata
16b. Lateral branchletspresent ..........covvii i e, U. rubiunda
17a Thalusisidiate or sorediate ..........covvvveviiiiie e e, 18

17b. Thalluslackingisidiaand soredia............ccooeviviiiieiiiine i, U. austro-indica
18a. Thallusrigid, dark Brown ...........ocoviii i U. vulneraria
18b. Thallusfragile, greenishgrey ........ccoovviiiiii i 19

19a. Axislacerate; upper surface not annularly cracked ...................... Usneasp. 1
19b. Axissolid, upper surfacecracked ..........ccccoveiiiiiiiii i, U. fragilis
20a. Thallus pseudocyphellate ..........ovvvi i e 21

20b. Thalluslacking pseudocyphellae .........c.covevi i, 28

218 ThallUSISIAIAE ... oe v ie et st e e e e e e e e ee e 2

21b. Thallus1acking isidia ... ......c.vie e 24

22a Cortexsinglelayered ..........covov i 23

22h. Cortex doublelayered ..........cooviiiiii i U. bornmuelleri
23a. Thallussurface papillate ...........ccooviiie i e, U. nepalensis
23b. Thalluslacking papillag .........ccovviiiii e, U. undulata
24a. Cortex singlelayered .......cc.oe v 25

24b. Cortex doublelayered ..........coooeviiiii i e U. thomsonii
258 ThalluStUDEICUIEEE ... ... e et e e e e e 26

25b. Thalluslacking tubercles ..o 27

26a. Thallusbranchesinflated .............cccoiiiii i U. picta

26b. Thallusbranchesnot inflated ............ccooiiiiiiiiii U. pictoides
27a Thallusbrachesinflated .............coooiii i U. sordida
27b. Thallusbranchesnotinflated .............ccoooi i, U. splendens
28a. Thallusisidiate or sorediate ..........c.ocovieiiiiie e 29

28b. Thalluslackingisidiaand soredia..........ccccceveviiiiiiii e eenn, A

29a MedullaK+ red, P+Hyellow .......cooveiiiiiii e 30

290, Medulla K-, P- ... 32

30a Branches sorediate ..........oveuie e e U. subfloridana
30D. BranChesiSidiate .........ovuvie it e e e e 31
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Bla Thallusinflated .......c..ounii i e U. bimolliuscula

31b. Thallusnotinflated ...........c.coeieie i, U. eumitrioides
32a Thallusbrowntodark brown ..o, 33

32b. Thallusyellow brownto brownblack ..............ccoooiiiine, U. subchalybeae
33a. Branchesinflated ..........c.vviie i e Usnea sp. 2

33b. Branchesnotinflated ...........c..ooveeiiii i U. albopunctata
34a. Cortex double-layered ..........cooviiii U. pseudosinensis
34b. Cortex singlelayered ...........coooiiii i 35

35a Thaluspapillate .......cocvie e e 36

35a Thalluslacking papillae .........c.cooeviii i 39

36a. Brancheswith tuftsof spinules............cooviiiiie i, U. spinosula
36b. Branches without tuftsof spinules ..............ccoovve i 37

37a Branchesinflated .............coooiiii i U. orientalis
37b. Branchesnotinflated ............cooii i, 38

38a. Papillae concolorousto cortex surface ........c.vvvvveveviviininannns U. cineraria
38b. PapillaewithpaleapiCeS .........cviiriie i e, U. dentritica
39a. Axisangular in CroSSSECON ......vuveeie et U. fischeri

39h. Axisrounded in CroSSSECtioN .......o.vvevvieeie e e, U. complanata

1. Usnea albopunctata Nyl. apud. Crombie, J. Linn. Soc. London Bot. 17: 554. 1890.

Pate XIlI. Fig. 2.

Thdlus fruticose; erect; greenish brown; branching sympodid; basa disc absent;
unbranched up to about 1.5 cm length, primary branches polychotomous, secondary
branches bifurcated, up to 1.5 mm in diameter, terete, tapering; latera branchlets absent,
cortex cracked, pseudocyphellate, isdiate; isdia dense towards apica part, white, Sngly or
in groups, soredia absent; cortex palisade like; medulladense; axis solid; Serile,

Usnic acid present
Habit: Corticolous

Habitat: Prefers branches of trees in moist areas of the evergreen forests at an dtitude of
1100m.

Distribution: Ceylon
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Specimens examined: Waakkad, Silent Valey Nationa Park, Pdakkad Dt., 1100 m,
Stephen 22151 (KFRI).

Note: This species is so far known only from Ceylon. The present collection from Kerala, is therefore, new
record to India.

2. Usnea austro-indica G. Awas,, J. Hattori Bot. Lab. 61; 333-421. 1986.

Thdlus fruticose, erect, brown to dark brown; basd disc flattened, black; branching
sympodid; branches aticulate and inflated, terete; laterd branchlets dense, smple to
branched, sparsdy tuberculate; pseudocyphelate; soredia and isidia absent; cortex yellow,
red pigmented, pigments near outer region; axis solid, pde yelowish;, gpothecia termind,
disc concave to plane, margin ciliate; receptacle reticulately scrobiculate, ciliate.

Usnic and Barbatic acids present.

Habit: Corticolous

Habitat: Prefers well-exposed windward areain the shola forests at an dtitude of 2000m.
Distribution: Tamil Nadu

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Sephen 21977c
(KFRI).

Note: This taxon is so far known from the type collection from Tamil Nadu. The present collection from this
area shows its extended distribution to this region.

3. Usnea baileyi (Stirt.) Zahlbr., Denkschr. Akad. Wiss. Wien, math.-naturw. Cl. 83: 182
1909.

Thdlus fruticose, suberect to pendulous, greenish or brownish grey; disc black;
branching subsympodia; main branches dichotomous, tepering; laterd branchlets sparse to
dense; surface smooth, transversdy cracked; pseudocyphelate; pseudocyphellae white,
dightly raised; igdiate; iSdia dense, Smple or branched; soredia absent; medulla dense, red
pigmented; axis hollow; serile.

Usnic acid and Nordtictic acid present
Habit: Corticolous

Habitat: Prefers shaded or open areas in the evergreen or $ola forests between an dtitude
of 1000-1650 m.

Digribution: Arunacha Pradesh, Assam, Kerda, Manipur, Meghdaya, Skkim, Tamil
Nadu, Uttar Pradesh and West Bengdl.
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Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 1650m, Stephen 22044
(KFRI); 22045 (KFRI); Pothumala, Neliampathy, Paakkad Dt., 1000m, Sephen 21090
(KFRI).

4. Usnea bimolliuscula Zahlbr., Cat. Lich. Univ. 6: 542. 1930.

Thdlus fruticoses pendulous, grey-green to brown; basad disc blackish; branching
sympodid; branches terete, tapering, aticulate, inflated; laterd branchlets absent; surface
smooth, pseudocyphellae absent; isdiate; iddia dense, white, filiform, occurring in groups,
rarely develops into laterd elongate branchlets, cortex pdisade; medulla arachnioid;, axis
solid; gerile.

Usnic acid and Stictic acid complex present.
Habit: Corticolous

Habitat: Prefers shaded or open aress in the evergreen and shola forests between an dtitude
of 1000-2000m.

Digtribution: Arunacha Pradesh, Assam, Manipur, Meghdaya, Sikkim, Tamil Nadu, Uttar
Pradesh and West Bengdl.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 22024
(KFRI); Pothumaa, Ndliampathy, Pdakkad Dt., 1000m, Sephen 21091b (KFRI); 21093
(KFRI).

Note: New record to Kerala.

5. Usnea bornmuelleri Steiner, Verh. Zool.-bot. Ges. Wein 53: 227. 1903.

Pate XIlI. Fig. 3.

Thdlus fruticose; erect; grey green; basd disc black; branching sympodid; branches
laxly spreading, inflated, tapering, terete; lateral branchlets absent, rardy few; surface
papillate; papillae concolorous to thallus, dense, round; pseudocyphellate; pseudocyphellae
white, dense on secondary branches, raised; isidiate, isidia, black tipped; soredia absent;
cortex double layered; medullalax; axis solid, white; Serile.

Usnic acid and Psoromic acids present.

Habit: Corticolous

Habitat: Prefers exposed areas in the shola forests between an dtitude of 2000-2600m.
Distribution: Arunacha Pradesh

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Sephen 22006a
(KFRI); 22009a (KFRI); 22010a (KFRI); 22075a (KFRI); Anaimudi, Munnar, Idukki Dt.,
2600m, Sephen 22107 (KFRI).
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Plate-XIII

Fig.1. A. Sticta henryana. B. Sticta praetextata
C. Sticta neocaledonica

Fig.3. Usnea bornmuelleri



Note: New record to Peninsular India.
6. Usneacineraria Mat., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 618. 1936-38.
Pate X1V. Fig. 1.

Thallus fruticose; erect; pae brown to dark brown; basd disc blackish; braching
sympodia; branches divergent, flexuose laterd branchlets dense towards apicad region,
more or less perpendicular, smple to branched; surface dull to shiny, densdy papillate;
papillae concolorous to thalus, pseudocyphellage, isdia and soredia absent; cortex palisade
like, medulla lax; axis solid; apothecia caesopruinose, margin ciliate; receptacle reticulately
rugose and papillate.

Usnic acid, Nordtictic acid and Sdlacinic acid present.

Habit: Corticolous

Habitat: Prefers ecotone regionsin the sholaforests a an dtititude of 2000m.
Distribution: Arunacha Pradesh, Assam, Skkim and West Bengdl.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 22006c
(KFRI).

Note: New record to Peninsular India.

7. Usnea complanata (Mull. Arg.) Mat., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 108.
1936-38.

Thdlus fruticose; subpendulous, ydlowish brown to dark brown; basd disc black;
branching sympodid; branches terete, lax, tapering; laterd branchlets sparse near base,
dense upwards, smple to branched; surface epapillate, annularly cracked, pseudocyphellae,
isdia and soredia absent; cortex pdisade like medulla lax; axis solid; apothecia
scrobiculate, caesiopruinose, margin ciliate; receptacle smooth.

Usnic acid, Galbinic acid, Nordtictic acid and Sdlacinic acids present.
Habit: Corticolous

Habitat: Prefers ecotone regionsin the shola forests between an dftititude of 1800-2300m.
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Digtribution: Tamil Nadu

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Sephen 20170 (KFRI);
Silent Vdley Nationl Park, Munnar, Idukki Dt., 2300m Stephen 20195 (KFRI).

Note: New record to Kerala

8. Usnea corallina Mat., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 635. 1936-38.

Thdlus fruticose, erect, bushy, 4iff; pde ydlow to yelow-brown; basa disc absent;
branching dichotomous, branches tepering, cordloid; laterd branchlets absent; surface
annularly cracked, rugose, pseudocyphellae, iddia and soredia absent; cortex semi-
prosoplectenchymatous, medulla dense; axis solid, orange ydlow; apothecia epruinose to
faintly pruinose; margin eciliate; receptacle smooth.

Usnic acid, Gabinic acid, Nordtictic acid and Salacinic acid present.

Habit: Terricolous

Habitat: Prefers ecotone regions of the evergreen forests at an dtitude of 2000m.
Digtribution: Kerda

Specimens examined: Mannavan shola, Marayoor, Idukii Dt., 2000m, Stephen 21955b
(KFRI).

Note: Endemic species

9. Usnea dentritica Stirt., Scott. Natur. 6: 296. 1882.

Thdlus fruticoss, erect; greenish brown to brown; basd disc black; branching
sympodid; branches tapering, irregularly flexuose, laterd branchlets sparse or absent near
base, dense upwards, more or less perpendicular, flexuose, surface annularly cracked, dull,
papillate; papillae tubercle like on maturity; pseudocyphellae, isdia and soredia absent;
cortex pdisade like; medulla dense axis solid, brownish; gpothecia caesopruinose, margin
ciliate; receptacle smooth or papillate or ciliate.

Usnic acid, Alectoric acid, Barbatic acid and Salacinic acid present.
Habit: Corticolous

Habitat: Prefers open aress in the evergreen shola forests and upper canopies in the
subtropical forests. Seen between an atitude of 1300-2100m.

Distribution: Arunacha Pradesh, Assam, Meghdaya and West Bengd.
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Specimens examined Eravikulam Nationd Park, ldukki Dt., 2100m, Stephen 20110
(KFRI); Sispara, Slent Valey Nationa Park, Palakkad Dt., 1500m, Sephen 20053b
(KFRI); 1800m, Stephen 20060 (KFRI); 1850, Sephen 20071 (KFRI); Wdakkad, Silent
Vdley Nationd Park, Pdakkad Dt., 1300m, Sephen 20060 (KFRI); 20065 (KFRI);
Chinnamaa, Anaimudi, Munnar, Idukki Dt., 2100m, Stephen 22089 (KFRI).

Note: New record to Peninsular India.

10. Usnea eumitrioides Mot., Lich. Gen. UsneaStud. Monogr. Pars. Syst.: 322. 1936-38.

Thdlus fruticose, erect; yedlow brown; basa disc black; branching sympodid;
branches divergent, flexuose, tapering; latera brachlets dense toward basal region, sparse or
absent towards agpex; igdiae; igdia white, filiform, sngly or in groups, dense upwards,
often detached leaving white scars, cortex pdisade like; medulla more or less dense axis
solid, pale ochraceous, sterile.

Usnic acid and Stictic acid present.

Habit: Corticolous

Habitat: Prefers ecotone region in the shola forests at an dtitude of 2000m.
Distribution: Skkim, Tamil Nadu, Uttar Pradesh and West Bengdl

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Sephen 21983
(KFRI).

Note: New record to Kerala.

11. Usneafischeri G. Awas,, J. Hattori Bot. Lab. 61: 333-421.

Thdlus fruticose; erect; ydlowish brown to brown; basd disc black; initid branching
subdichotomous, bushy; man branches rigid; lateral branches dense, thick, smple to
forked; surface cracked, pseudocyphdlae and isdia and soredia absent; cortex yelowish,
semi-prosenchymatous, medulla compact, dense axis irregulaly angular in cross-section,
solid; agpothecia termind; disc concave to plane, caespruinose, margin wavy, ciliate, smple;
receptacle smooth.

Usnic acid and Stictic acid present.
Habit: Corticolous

Habitat: Prefers ecotone regions of the shola forests between an dtitude of 1800-2300m.
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Digribution: Kerda

Specimens examined: Pettimudi, Munnar, Idukki Dt., 1800m, Sephen 20177 (KFRI);
Slent Vdley Edate, Munnar, Idukki Dt., 2300m, Sephen 20193 (KFRI); Mannavan Shola,
Marayoor, Idukki Dt., 2000m, Stephen 21977b (KFRI).

Note: Endemic species

12. Usnea fragilis Stirt., Scott. Nature. 6: 297. 1882.

Thdlus fruticose, erect to pendulous, fragile to dadtic or cartilaginous, yelowish
green to brown; basd disc black; branching sympodia; branches tapering; surface of basal
pat irregularly to longitudinaly fissured, rugose, annularly cracked, pseudocyphedlae and
soredia absent; surface of apicd pats smooth to rough, minutey tubercled,
pseudocyphellate; pseudocyphellae dense becoming sorediate or rarely pseudoisidiate;
laterd branches sparse to dense; medulla dense, red pigmented in outer region; axis solid,
Serile.

Usnic and Barbatic acid present.
Habit: Corticolous

Habitat: Prefers mostly open ecotone regions in the shola forests or upper canopy of the
evergreen forests. Seen between an altitude of 900-2300m.

Digtribution: Arunacha Pradesh, Assam, Sikkim, Tamil Nadu, Uttar Pradesh and West
Bengd.

Specimens examined: Mannavan Shola, Marayoor, ldukki Dt., 1650m, Sephen 22043
(KFRI); 22050a (KFRI); 2000m, Sephen 21981a (KFRI); 21995b (KFRI); 22000 (KFRI);
Anamudi dope, Munnar, Idukki Dt, 2300m Sephen 22116a (KFRI); Pothumaa,
Ndliampathy, Pdakkad Dt.,, 1000m, Sephen 21094 (KFRI); 21097 (KFRI); Ranimedu,
Ndliampathy, Pdakkad Dt., 950m, Stephen 8927 (KFRI); Karimaa, Parambikulam,
Paakkad Dt., 1400m, Stephen 22168 (KFRI).

Note: New record to Kerala
13. Usnea gigas Mat., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 400. 1936-38.

Thdlus fruticose; pendulous, grey-green, basa disc absent; branching filamentous,
branches angular in base, rounded apicdly, tapering; laterd branchlets dense, perpendicular;
surface  ridged, transversdly  cracked, pepillate,  papillae  raised  minute,  white,
pseudocyphellae and isdia rardy present; soredia absent; cortex pdisade like; medulla
dense; axis centrdly dilacerate, inner part pigmented; serile.

Usnic acid and Stictic acid complex present.

Habit: Corticolous
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Habitat: Prefers ecotone trees in the shola forests at an dtitude of 2000m.
Digtribution: Arunachd Pradesh and Tamil Nadu.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 21995a
(KFRI).

Note: New record to Kerala. All the specimens so far collected from India are reported to be saxicolous in
nature, but the specimen presently collected isfound to be corticolous in nature.

14. Usnea himalayana Bab., Hook. J. Bot. 4: 243. 1852.

Thdlus fruticoses pendulous, greyish green to ydlow-brown; basa disc black;
branching dichotomous, branches aticulate, inflated, tepering; laterd branchlets absent;
surface annularly cracked, pseudocyphellate; pseudocyphellae orbicular to linear eongate,
planeg soredia and igdia absent; medulla aachnioid; axis solid; gpothecia rare,
caespruinose, margin ciliate.

Usnic and Sdlacinic acid present.
Habit: Corticolous, very rarely saxicolous.

Habitat: Mogtly prefers ecotone trees in the shola forests or upper canopy branches of trees
in the evergreen forests. Seen between an dtitude of 1000- 2300m.

Digtribution: Himachd Pradesh, Manipur, Skkim, Tamil Nadu, Uttar Pradesh and West
Bengd.

Specimens examined: Eravikulam Nationa Park, Idukki Dt., 2100m, Stephen 20111
(KFRI); Chinnamaa, Anaimudi, Munnar, Idukki Dt., 2100m, Sephen 22093 (KFRI); Silent
Vdley Edtate, Munnar, Idukki Dt., 2300m, Stephen 21027 (KFRI); 21028 (KFRI);
Pothumala, Nelliampathy, Palakkad Dt., 1000m, Stephen 21089%b (KFRI); Manavan Shola,
Marayoor, Idukki Dt., 2000m, Sephen 21972 (KFRI); 21976 (KFRI); 21978 (KFRI);
21980b (KFRI); 21994b (KFRI).

Note: New record to Kerala.

15. Usnea indica Mat., Lich. Gen. UsneaStud. Monogr. Pars Syst., 380. 1936-38.
Pate XIV. Fig. 2.

Thdlus fruticose; pendulous, rigid; greyish green; basd disc absent; branching
filamentous, main branches terete, usualy broader a dichotomy, tepering; laterd branchlets
perpendicular, flexuose, broken, delicate; surface annularly or irregularly cracked; dull or
shiny; pseudocyphellate; pseudocyphelae minute, papiliform; soredia and igdia absent;
cortex semi- prosopl ectenchymatous, medulla dense; axis solid, brown pigmented; sexile,
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Plate-XIV

Fig.1. Usnea cineraria

Fig.3. Usnea misamisensis



Usnic and Stictic acid complex present.

Habit: Corticolous

Habitat: Prefers open treesin ecotone regions in the shola forests at an dtitude of 2000m.
Distribution: North West Himdaya

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21954b
(KFRI).

Note: New record to Peninsular India. This taxon has been hitherto known only from its type locality (N.W.
Himalaya).

16. Usnea maculata Stirt., Scott. Natur. 6:293. 1882.

Thdlus fruticose, erect; yelow to brown; basa disc black; branching sympodid;
branches terete, tapering; laterd branchlets sparse in basa region, absent towards apicd
region; surface annularly cracked, isdiate; iSdia white, filiform, single or in groups, soredia
absent; cortex red pigmented; medulla dense; axis solid, white; agpothecia caespruinose,
margin ciliate; receptacle smooth.

Usnic acid and Protocetraric acid present.
Habit: Corticolous

Habitat: Prefers shaded areas in the subtropical/shola forests at an dtitude between 1200-
1700m.

Distribution:; Tamil Nadu

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 1650m, Stephen 22040
(KFRI); Muthikulam, Siruvani, Palakkad Dt., 1225m, Stephen 21169 (KFRI).

Note: New record to Kerala.

17. Usnea misamisensis (Van) Mot.,, Lich. Gen. UsneaStud. Monogr. Pars Syst.: 418.
1936-38.

Pate X1V. Fig. 3.
Thdlus fruticose; pendulous, pae green to grayish green; basal disc absent; branching
filamentousbranches interwined; crtex annularly cracked to areolae laterd branchlets

sarse to dense; surface annularly cracked; minute verrucose, sordia sparsdy didtributed;
pseudocyphellae and isidia absent; medulla dense; axis solid, reddish brown; Serile,
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Usnic and Stictic acid complex present.
Habit: Corticolous

Habitat: Prefers ecotone trees in the evergreen shola forests or upper canopy branches of
trees in the subtropical / shola forests. Seen between an dtitude of 1000-2000m.

Digtribution: Arunachd Pradesh, Assam and Bihar.

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 22020b
(KFRI); Pothumala, Neliampathy, Pdakkad Dt., 1000m, Sephen 21091a (KFRI);
Muthikulam, Siruvani, Pdakkad Dt., 1225m, Stephen 21168 (KFRI).

Note: New record to Peninsular India.

18. Usnea nepalensis Awas,, J. Hattori Bot. Lab. 61: 333-421.
Pate XV. Fig. 1.

Thdlus fruitcose; procumbent to pendulous, yelowish brown to brown; basd disk
black; branching sympodiad to subsympodid; branches terete; secondary branches tapering;
latera branchlets dense near basal region, sparse in apica region; surface cracked, papillate;
papillae  minute,  verrucose-tuberculate, pseudocyphellate; pseudocyphellae  white, round,
dense in younger branches iddiate, igdia white, dongate; soredia absent; cortex
prosoplectenchymatous, medulla dense; axis white, solid; apothecia caespruinose; disc
concave to plane; margin ciliate; receptacle smooth to pseudocyphellate.

Usnic acid present
Habit: Corticolous

Habitat: Prefers ecotone trees in the shola forests at an dtitude of 2000m.

Digtribution: Sikkim and Uttar Pradesh

Specimens examined: Mannavan Shola, Marayoor, ldukki Dt., 2000m, Stephen 22002
(KRI); 22005 (KFRI) 22006b (KFRI); 22010c (KFRI); 22075b (KFRI); 21973 (KFR);
21977d (KFRI); Sspara, Silent Valey, Pdakkad Dt., 1900m Sephen 22172 (KFRI); 22173
(KFRI).

Note: New record to Peninsular India.
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19. Usnea nilgirica G. Awas,, J. Hattori Bot. Lab. 16: 333-423.

Thalus fruticose; pendulous, red brown to brown; soft; basd disc brown black;
branching dichotomous, primary axis condricted a base, inflated, smooth to faveolate,
pseudocyphellate; secondary branches smple or dichotomoudy branched, articulate and
inflated; papillate; papillae minute, dense; pseudocyphellate and isdiate; soredia absent;
cortex yelow; medullawide, arachnioid; axis solid; serile.

Usnic acid, Barbatic acid and Fumaroprotocetraric acid present.
Habit: Corticolous

Habitat: Prefers ecotone and shola forests or riverine aress in the evergreen forests between
an dtitude of 750-2300m.

Distribution: Tamil Nadu
Specimens examined: Slent Vdley Edsate, Munnar, Idukki Dt., 2300m, Sephen 20192
(KFRI); Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21988 (KFRI); 21999

(KFRI); Pothumda, Ndliampathy, Palakkad Dt., 1000m, Sephen 21105 (KFRI); Riverine
area, Srruvani, Palakkad Dt.,750m, Stephen 21176a (KFRI).

Note: New record to Kerala. Hitherto this species has been known from its type collection from Nilgiri Hills,
Tamil Nadu.

20. Usnea orientalis Mat., Lich. Gen. UsneaStud. Monogr. Pars Syt.: 547. 1936-38.
Pate XV. Fig. 2.

Thalus fruticose, erect; greenish grey; basd disk black; branching sympodid,;
branches irregularly swollen, annularly cracked, tapering; laterd branchlets sparse to dense
surface waxy in gppearance, papillate; papillae minute, dense, eongate, concolorous to
thallus, pseudocyphdlae, iddia and soredia absent; medulla arachnioid; axis <olid;
gpothecia caespruinose, margin ciliate; receptacle rugose, papillate and ciliate.

Usnic acid and Salacinic acid present.

Habit: Corticolous

Habitat: Prefers evergreen shola trees or isolated trees of the grasdands between an dtitude
of 2000-2300m.

Distribution: Arunachd Pradesh, Manipur and Uttar Pradesh.
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Plate-XV

Fig.3. Usnea pangiana



Specimens examined: Eravikulam Nationa Park, Idukki Dt., 2100m, Stephen 20101
(KFRI); 20131 (KFRI); 20132 (KFRI); 20135 (KFRI); Silent Valey Estate, Munnar, 1dukki
Dt., 2300m, Stephen 20194 (KFRI); Anamudi dope, Munnar, Idukki Dt., 2300m, Stephen
22114a (KFRI); Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 21990 (KFRI).

Note: New record to Peninsular India

21. Usnea pangiana Stirt., Scott. Natur. 7:77. 1883.
Plate XV. Fig. 3.

Thdlus fruticose, pendulous, rigid; pae ydlowish brown; basd disc black; branching
subsympodid; branches convergent or dightly divergent, tapering, undulate-flexuose
latera branchlets sparse to dense, smple or branched; surface annularly cracked, densdy
verruculose, pseudocyphellate; pseudocyphelae white, producing igdia; cortex pdisade
like, medulladense; axis solid; Sevile.

Usnic acid, Barbatic acid, Diffractaic acid and Salacinic acid present.

Habit: Coticolous

Habitat: Prefers mostly ecotone regionsin the sholaforests at an dtitude of 2000m.
Distribution: Assam, Sikkim, Meghdaya, Uttar Pradesh and West Bengd

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2100m, Sephen 22075c
(KFRI); 22076 (KFRI); 22077 (KFRI); 22078b (KFRI); 21984 (KFRI); 21992 (KFRI).

Note: New record to Peninsular India

22. Usnea pectinata Tayl., Hook. London J. Bot. 6.191. 1847.

Thalus fruticose, pendulous, pade yelow to ydlowish grey; basd disc black;
branching filamentous, branches terete, dightly tapering, with or without cortex, cortex
when present smooth, annularly cracked, some time cortex evanescent; lateral branchlets
dense, perpendicular, flexuose, smple or dichotomoudy branched; surface epapillate,
verrucae, soredia and isdia absent; medulla dense; axis solid; Sevile.

Usnic acid and Stictic acid complex present.
Habit: Corticolous
Habitat: Preferstrees of the grasdand a an atitude of 2000m.

Digtribution: Arunacha Pradesh
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Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Sephen 22006d
(KFRI); 2100m, Stephen 22078a (KFRI).

Note: New record to Peninsular India.
23. Usnea picta (Steiner) Mot., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 325. 1936-38.

Thdlus fruticose, erect; yelowish brown; branching sympodid; main branches terete,
divergent, rigid, dightly inflated, aticulate, tepering; latera branchlets sparse to dense
auface  shiny, annularly cracked, papillate-tuberculate; papillae minute,  tubercles
pseudocyphdlate, soredia and isdia dbsent; medulla dense axis solid; gpothecia
caesopruinose, margin densdly ciliate, receptacle smooth.

Usnic acid and Stictic acid complex present.

Habit: Corticolous

Habitat: Prefers ecotone regionsin the shola forests between an dtitude of 1800- 2300m.
Distribution: Tamil Nadu

Specimens examined: Anamudi dope, Munnar, Idukki Dt., 2300m, Sephen 22113
(KFRI); Mannavan Shola, Marayoor, Idukki Dt., 1800m, Stephen 22121b (KFRI); Slent
Vdley Edate, Munnar, Idukki Dt., 2300m, Stephen 21012 (KFRI); Pettimudi, Munnar,
Idukki Dt., 1800m, Stephen 20171 (KFRI); 20172 (KFRI).

Note: New record to Kerala.

24. Usnea pictoides G. Awas,, J. Hattori Bot Lab. 61: 333-423. 1986.

Thdlus fruticose; erect, rigid; dark brown; basd disc black; branching sympodid;
branches divergent; narrower toward basa and apica region; lateral branchlets sparse to
dense; surface annularly cracked, densdy tuberculate, soredia and isdia absent; cortex
pdissde like medulla lax; axis solid, ydlowish; agpothecia caespruinose, margin ciliate,
receptacle smooth to reticulately tubercled, pseudocyphellate.

Usnic acid present
Habit: Corticolous

Habitat: Preferstrees near the margin of shola forests between an dtitude of 1800-2300m.
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Digtribution: Tamil Nadu

Specimens examined: Sigpara, Sllent Valey National Park, Paakkad Dt., 1850m, Stephen
20074 (KFRI); Anaimudi dopes, Munnar, Idukki Dt., 2300m, Stephen 22116b (KFRI).

Note: New record to Kerala. Hitherto this speciesis so far known from its type locality (Tamil Nadu).

25. Usnea pseudosinensis Asah. in Hara, H. Eastern Himaaya, Lichenes: 600. 1966.
Pate XVI. Fig. 1.

Thdlus fruticose; erect; yelow brown; basa disc black; branching sympodid; main
branches irregularly inflaaed and articulate, tepering, cortex annularly cracked; laterd
branchlets dense; surface papillate; papillae irregular to round, concolorous to thalus,
pseudocyphdlae, soredia and isdia absent; medulla arachnioid; axis solid; apothecia
caespruinose, margin ciliate; receptacle smooth to papillate.

Usnic acid, Barbatic acid and Psoromic acid present.

Habit: Corticolous

Habitat: Prefers ecotone regions of the sholaforests at an dtitude of 2000m.
Distribution: West Bengd

Specimens examined: Mannavan Shola, Marayoor, Idukki Dt., 2000m, Stephen 22009b
(KFRI).

Note: New record to Peninsular India

26. Usnearigidula (Stirt.) G. Awas,, Curr. Sci. 54(7): 353. 1985.

Thdlus fruticose, pendulous, rigid, pde brown to dak brown; branching
dichotomous, branches flexuose or curved, divergent, dightly thickened, tapering; laterd
branchlets aisent; surface shining, with annular longitudind, irregular reticulate cracks,
pseudocyphellate; pseudocyphellae white, dot-like to linear, plane soredia and isdia absent;
cortex palisade-like medulla dense; axis solid or lacerate; gpothecia caesiopruinose, margin
ciliate; receptacle smooth.

Usnic acid and Salacinic acid present.

Habit: Corticolous, rarely saxicolous.
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Habitat: Prefers mois areas in the evergreen/subtropicad/shola forests between an dtitude
of 1000-2300m.

Digtribution: Tamil Nadu and Kerda

Specimens examined: Sigpara, Silent Valey Nationa Park, Paakkad Dt., 1500m, Stephen
20053a (KFRI); Walakkad, Silent Valey Nationd Park, Palakkad Dt., 1050m, Sephen
20078 (KFRI); Slent Vdley Edate, Munnar, Idukki Dt., 2300m, Sephen 20197 (KFRI);
Mannavan Shola, Maryoor, Idukki Dt., 2000m, Stephen 22008 (KFRI); 21953 (KFRI);
21980a (KFRI); 21981b (KFRI); 21994a (KFRI); 21997 (KFRI); Sspara, Slent Valey
Nationa Park, Palakkad Dt., 1950m, Stephen 2235 (KFRI); 22137 (KFRI).

27. Usnea rubicunda Stirt., Scott. Natur. 6: 102. 1881

Thalus fruticose, erect, procumbent to pendulous, red to reddish brown near base,
greenish, ydlowish to brownish red upwards, basd disc black, branching sub sympodid to
sympodid, dense, bushy; branches tepering, with densdy dichotomoudy divided apices,
cortex orange red pigmented; laterad branchelts sparse to dense, surface densdy
pseudocyphellae  pseudocyphellae  white, producing iddia; iddia white, sngly or in
groups, soredia absent; medulla dense; axis solid, with scattered brownish pigmentation;
Serile.

Usnic acid and Stictic acid present.
Habit: Corticolous
Habitat: Prefer ecotone regions of the shola forests between an dtitude of 1600-2300m.

Digtribution: Arunachd Pradesh, Assam, Manipur,Tamil Nadu, Uttar Pradesh and West
Bengd.

Specimens examined: Eravikulam Nationa Park, Idukki Dt.,, 2100m, Stephen 20118
(KFRI); Mannavan shola, Marayoor, ldukki Dt, 2000 m, Sephen 22010b (KFRI); 1650m,
Sephen 22063 (KFRI); 22065 (KFRI); Slent Vdley Esate, Munnar, Idukki Dt., 2300m,
Sephen 21001 (KFRI).

Note: New record to Kerala

28. Usnea sordida Mat., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 619. 1936-38.
Plate. XVI. Fig. 2A.
Thdlus fruticose, erect, greenish brown to brown; basal disc black; branching

sympodid; branches aticulate, inflated, tapering; laterd branchlets sparse; surface waxy in
appearance, papillate, pseudocyphellate; pseudocyphellae white, dightly raised, round,
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oblong effigurate; soredia and isdia absent; cortex annularly cracked; medulla lax; axis
solid; gpothecia caesopruinose, margin ciliate; receptacle dightly rugose.

Usnic acid and Salacinic acid present.

Habit: Corticolous

Habitat: Prefers sholaforest a an dtitude of 1850 m.

Distribution: North Western Himalaya, Skkim and West Bengd.

Specimens examined: Sigpara, Silent Valey Nationa Park, Paakkad Dt., 1850 m, Sephen
20075 (KFRI).

Note: New record to Penninsular India.
29. Usnea spinosula Stirt., Scott. Natur. 6: 107. 1881.

Thdlus fruticose, erect, brown; basa disk black; branching sympodia; main branches
terete; laterd branchlets and spinules present; spinules in tufts or solitary; surface papillate;
papillae initidly minute, concolorous to thdlus, pseudocyphellae, soredia and isdia absent;
cortex annularly cracked; medulla dense; arachnioid;, axis solid; gpothecia caespruinose,
margin and receptacle ciliate.

Usnic and Stictic acid complex present.
Habit: Corticolous

Habitat: Prefers moigt shady regions in the ecotone areas or between an dtitude of 1800-
2100m.

Distribution: Tamil Nadu
Specimens examined: Eravikulam Nationd Park, Idukki Dt., 2100m, Stephen 20138

(KFRI); Sigpara, Silent Valey Nationa Park, Pdakkad Dt., 1800m, Stephen 20061 (KFRI);
Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 21998 (KFRI).

Note: New record to Kerala. Hitherto this endemic speciesis so far known from itstype locality (Tamil Nadu).

30. Usnea splendens Stirt., Scott. Natur. 6: 296.1882.

Thdlus fruticose, erect, bushy, brown to brown black; basa disc black; branching
sympodia; maor branches tepering; laterd branchlets sparse to dense; surface papillate;
papillae minute; pseudocyphellate;  pseudocyphdlae  white, minute, round, irregularly
digributed; soredia and igdia absent; cortex annularly cracked a intervas medulla
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arachnioid; axis solid; gpothecia caespruinose, margin ciliate; receptacle smooth to papillate
and ciliate.

Usnic acid and Sdacinic acid present.
Habit: Corticolous

Habitat: Prefers moig humid aress in the evergreen as wel as in the shola forests between
an dtitude of 1100-1800m.

Digribution: Himacha Pradesh, Sikkim, Tamil Nadu, Uttar Pradesh and West Bengdl.
Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Sephen 22123
(KFRI); Waakkad, Silent Valey Nationd Park, Paakkad Dt., 1100m, Stephen 22156
(KFRI).

Note: New record to Kerala.

31. Usnea stigmatoides G. Awas.,, J. Hattori Bot. Lab. 61: 333-423. 1986.

Thalud fruticose, procumbent to pendulous, ydlowish brown, basal disc black; branching
dichotomous; branches terete, tapering; laterd branchlets absent; surface annularly cracked;
pseudocyphellae sparse to dense, round, with or without isdia iddia white, filiform,
elongate, in groups, soredia absent; cortex pdisade like medulla dense; axis solid, white;
derile.

Usnic acid and Stictic acid complex present.

Habit: Corticolous

Habitat: Prefers ecotone regions and upper canopy branches of trees in the shola
forests/evergreen forests between an dtitude of 900-2000m.

Distribution: Tamil Nadu
Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Sephen 22003

(KFRI); 21974 (KFRI); 21985(KFRI); 1650m, Sephen 22062 (KFRI); 22064 (KFRI);
Kattapara shola, 1dukki Dt., 925m, Stephen 21831 (KFRI).

Note: New record to Kerala. Hitherto this endemic speciesis so far known fromits type locality (Tamil Nadu).
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32. Usnea subchalybeae Zahlbr., Annal. Mycolog. 7: 475. 1909.
Pate XVI. Fig. 2B.

Thdlus fruticose; erect, pde ydlow to light brown; branching sympodid; man
branches terete, more or less flexuose, inflated in the middle tepering; laterd branchlets
sometimes present; surface annularly  cracked, densdy iddiae iSdia minute, solitary,
filiform, black tipped,; pseudocyphellae and soredia absert; cortex
semiprosoplectenchymatous, medulla dense; axis solid, white; Serile.

Usnic acid present.

Habit: Corticolous

Habitat: Prefers treesin the ecotone region between an dtitude of 2000-2600m.
Distribution: Bababrodans

Specimens examined: Anaimudi, Munnar, Idukki Dt., 2600m, Sephen 22108 (KFRI);
Mannavan shola, Marayoor, Idukki Dt., 2000m, Stephen 22001c (KFRI).

Note: New record to Peninsular India. Hitherto this endemic species is so far known from its type locality
(Bababrodans).

33. Usnea subflorida (Zahlbr.) Mot., Lich. Gen. UsneaStud. Monogr. Pars Syst.: 335.
1936-38.

Thdlus fruticose, erect, reddish brown; basd disc black; branching sympodid;
branches terete;  tapering; lateral branchlets sparse to dense; surface papillate and
tuberculate, annularly cracked, tubercles pseudocyphdlate; soredia and iddia absent;
subcortical part of medulla red pigmented; axis solid, white; apothecia caespruinose, margin
ciliate; receptacle smooth to papillate and ciliate.

Usnic acid, Protocetraric acid and Barbatic acid present.

Habit: Corticolous

Habitat: Prefers margin of the shola forests between an dtitude of 1900-2100m.

Distribution: Tamil Nadu

Specimens examined: Eravikulam Nationa Park, Idukki Dt., 2100m, Stephen 20130
(KFRI); Mannavan Shola, Idukki Dt., 2000m, Sephen 21977a (KFRI); Sispara, Silent
Valey Nationa Park, Paakkad Dt., 1950m, Stephen 22132 (KFRI); 22140 (KFRI).

Note: New record to Kerala.
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Plate-XVI1

Fig.1. Usnea pseudosinensis

Fig.2. A. Usnea sordida B. Usnea subchalybeae

Fig.3. Usnea thomsonii



34. Usnea subfloridana Stirt., Scott. Natur. 6: 294. 1882.

Thdlus fruticose; erect, brown, basd disc black; branching sympodid; man branches
terete; laterd branchlets divergent in lower part, convergent in upper part, dense, smple to
branched; surface cracked, papillate; papillae minute, numerous, concolorous to thdlus,
sorediate; soralia excavate, soredia granular; iSdiate, isdia on sordiaz medulla arachnioid;
axis solid; gerile.

Usnic acid and Nordtictic acid present

Habit: Corticolous

Habitat: Prefers ecotone regions in the shola forests a an dtitude of 2000m.
Distribution: Himacha Pradesh, North Western Himaaya and Uttar Pradesh.

Specimens examined: Mannavan shola, Marayoor, Idukki Dt., 2000m, Sephen 21979
(KFRI).

Note: New record to Peninsular India.
35. Usnea thomsonii Stirt., Scott. Natur. 6: 107. 1882.
Plate XVI. Fig. 3.

Thdlus fruticose; erect, ydlowish brown; basd disc black; branching sympodid; main
branches terete, siff and divergent, articulate and inflated; cortex smooth; laterd branchlets
dense, pepillate; papillae round to dightly dongate; pseudocyphdlate; pseudocyphelae
white, rased;, soredia and igdia absent; cortex double layered; medulla arachnioid; axis
solid; gpothecia caespruinose, margin ciliate; receptacle smooth to densely papillate-rugose.

Usnic acid present

Habit: Coticolous

Habitat: Prefers moist areas in the shola forests at an atitude of 2300m.
Distribution: Arunachd Pradesh, Uttar Pradesh and West Bengdl.

Specimens examined: Slent Vdley Egate, Munnar, Idukki Dt., 2300m, Stephen 20199
(KFRI).

Note: New record to Peninsular India.
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36. Usnea undulata Stirt., Scott. Natur. 6: 104. 1882.

Thalus fruticose, erect, procumbent to pendulous, greyish brown; basd disk black;
branching sympodid to subsympodia; branches tapering; laterd branchlets sparse to dense
surface pseudocyphdlate; pseudocyhelae white; isdiate; isdia filiform, single or in groups
epapillate, tubercles absent; soredia absent; medullalax; axis solid, white; serile.

Usnic acid, Galbinic acid, Nordtictic acid and Salacinic acid present.
Habit: Corticolous

Habitat: Prefers moist areas in margin or upper canopy of the evergreen as well as the shola
forests between an dtitude of 1000-2000m.

Distribution: Karnataka, Kerala, Meghdaya, Tamil Nadu, Uttar Pradesh and West Bengd.

Specimens examined: Mannavan shola, Marayoor, ldukki Dt., 2000m, Stephen 22001a
(KFRI); 1650m, Sephen 22050b (KFRI); Pothumaa, Nelliampathy, Paakkad Dt., 1000m,
Stephen 21089a (KFRI).

37. Usnea vegae Mat., Lich. Gen. Usnea Stud. Monogr. Pars Syst.: 636. 1936-

Thdlus fruticose; erect or pendulous, more or less rigid pae brown; basal disc black;
branching dichotomous, gradudly tepering; laterd branchlets absent; surface annularly or
irregularly  cracked, sparsdly pepillate,  papillae  dense  in younger  branches,
pseudocyphellag, isdia and soredia absent; cortex pdisade like, medulla dense; axis solid;
derile.

Usnic acid and Nordtictic acid present
Habit: Corticolous

Habitat: Prefers upper canopy branches of trees in the evergreen/shola forests between an
atitude of 1000-2300m.

Digtribution: Sri Lanka

Specimens examined: Sispara, Slent valley National Park, Paakkad, Dt.,1850m, Stephen
20073 (KFRI); Silent Vdley Estate Munnar, Idukki Dt., 2300m, Stephen 20198 (KFRI);
Wadakkad, Silent valley Nationa park, Paakkad, Dt.,1100m, Stephen 8906 (KFRI).

Note: New record to India. So far, this species is known from Sri Lanka. However, G. Awasthi includes this
species in her enumeration of Indian Usnea on the assumption that this species could possibly occur in south
India. Though, she herself had not collected this species. The present collection confirms her assumption and
supports her view.
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38. Usnea vulneraria Moat., Lich. Gen. Usnea Stud. Monogr. Pars. Syst., 308. 1936-1938.
Thalus fruticose, erect, brown; basa disc blackish; thdlus dichotomoudy branched,
branches short, divergent, upto 2mm in diameter, dightly inflated; laterd branchlets
tapering, branched;, igdiae; iddia white, raised; cortex semi-prosoplectenchymatous;
medullared; axis solid; gpothecia caesopruinose; margin ciliate.

Usnic acid, nordtictic acid and salacinic acid present.

Habit: Corticolous

Habitat: Prefers semi shaded aress of the evergreen forests at an atitude of 2000m.

Digtribution: Tamil Nadu

Specimen examined: Pothumaa, Ndliampathy, Paakkad Dt., 1000m, Stephen & Viswam
008921 (KFRI).

Note: New record to Kerala. Hither to this endemic species is so far known from its type locality (Tamil
Nadu).

39.Usneasp. 1

Thdlus fruticose, greenish grey, up to 6.5cm long, branching sympodid; man
branches terete, flexuose, tepering; laterd branchlets present; surface  plane,
pseudocyphellate; pseudocyphdlae linear; iddiae; isdia smple; soredia absent; papillate;
tubercled; medulla red pigmented in the upper region; axis lacerate, white; sterile.
Habit: Corticolous
Habitat: Prefers exposed regions in the evergreen forests at an dtitude of 750m.

Specimens examined: Riverine area, Sruvani, Pdakkad Dt., 750m, Sephen 21176b
(KFRI).

Note: Allied toUsnea fragilis but differsin having lacerate axis and plane thallus.
40. Usnea sp. 2

Thdlus fuiticose, ydlowish grey to ydlowish brown; up to 4.5cm long; branching
sympodid; man branches tapering, inflated centrdly; laterd branchlets lax; surface plane,

pseudocyphellate, isdiate; iddia smple papillae and tubercles absent; medulla lax; axis
solid; colourless, gerile.
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Habit: Corticolous

Habitat: Prefers upper canopy branches of trees in the evergreen forests a an dtitude of
950m.

Specimens examined: Ranimedy, Nelliampathy, Pdakkad Dt., 950m, Stephen 8929
(KFRI).

Note: Thistaxon isclosely allied to Usnea albopunctata but differsin having the inflated branches.

Family Verrucariaceae
Genus Dermatocarpon (Eschw.) Th. Er.

The genus Dermatocarpon is digributed in dry temperate regions of the world. Awasthi
(1965) included 5 species of Dermatocarpon from India in his catdogue. Awasthi and Upreti
(1985) studied the Indian species of Dermatocarpon and recorded 4 species and 2 varieties on
ddimitation of varietd status of some species earlier recorded. Later, Awasthi (1988) keyed
out 4 species of Dermatocarpon from India During the present study one species was
collected from Kerda region.

1. Dermatocarpon vellereum Zschacke, Rabenh. Krypto Flora9(1): 638. 1934.

Thdlus foliose, monophyllous, with severd lobes, irregularly expanding sometimes
minute secondary lobes present at the margin of lobes, upper surface rough, plane; lower sde
black, densdy rhizinate, rhizines thick.

Habit: Saxicolous
Habitat: Prefers exposed water-dripping rocks at an dtitude of 1800m.

Digtribution: Himacha Pradesh, Janmu & Kashmir, Rgasthan, Tamil Nadu and Uttar
Pradesh.

Specimens examined: Rgamaal, Munnar, Idukki Dt., 1800m, Stephen 22171 (KFRI).

Note: New record to Kerala.
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5.3 . Species Composition

Feld explorations were conducted during 1997-2000. Eighteen different Stes across
Kerda were surveyed during this period. The aress include different types of vegetation and
different dtitudes. Mgor habitat leve, type of subgratum, dtitudinad gradients were noted for
each gpecimen. Corticolous species were sampled only up to 3 meter from ground level.
Many canopy species were encountered through collection of falen branches and twigs on the

ground.

During the present study, 18 different locdities such as Thirunely, Pakshipaddam,
pat of Slent Vdley Nationd pak, pat of Parambikulam Wildlife Sanctuary, Neliampathy
hills Malesvaramudi, Sruvani hills New Amaambdam Resarve Forests, Kakki,
Moozhiyar, pat of Eravikulam Nationa Pak, Anamudi hills, Mannavan shola, Pettimudi-
Rgamdla aea, Lochat-Chochanad-Kadlar Edate, Slent Vdley Edate, Kattapara shola,

Uppupara (Periyar Tiger Reserve) were surveyed for the macrolichens.

5.3.1. Richness of species

Since many of the Indian phytogeographic regions so far under explored for the lichen
inventory, detals regarding the lichens of some aeas ae avalable. Lichens of Eastern
Himdayan region, Lichens of Skkim, Nagaand, Taml Nadu, Karnataka and Maharashtra are
now known (Singh & Sinha, 1994; Singh, 1999; Sinha, 1999, Kumar & Stephen, 1999).
Evidently, the present sampling has yidded a higher level of species diversty in reation to
the area sampled compared to the reports from other areas from India. Thus, the 253 species
recorded from this sudy area form 36 per cent of the estimated macrolichens of India Fig. 1
shows the levd of species richness of macrolichens in the present study area dong with
different part of the country where studies on macrolichens have been undertaken.
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Fig.1. Levels of speciesrichnessin different parts of the country
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Regarding the 18 various locdities surveyed during the sudy, Mannavan shola of
Idukki digrict holds large number of lichens in its montane shola and grasdand vegetation
(Fig. 2). Evergeen and subtropicd forests of Sruvani-Muthikulam hills inhabits over 60
lichen species followed by Sent Valey Nationd Park (52 species), Neliampathy hills (47
species), Slent Vdley Edate (39 species), Uppupara area of Periyar Tiger Reserve (39
species), Eravikulam Nationd Park (34 species), New Amarambaam Reserve Forests (32
pecies), etc. Table 3 shows the numerica representation of macro lichensin each locdlity.

Table 4. No. of macrolichens species selected in each locality

L ocality District No. of
Species

Thirundly Wayanad 18
Pakshipadalam Wayanad 14
Slent Vdley NP Pa akkad 52
Parambikulam WLS Pa akkad 5
Ndliampethy hills Palakkad 47
Sruvani-Muthikulam Palakkad 60
Malleswaramudi P akkad 6
New Amarambdam RF Malappuaram 32
Anamudi | dukki 27
Eravikulam NP | dukki 34
Mannavan shola | dukki 101
Pettimudi- Rgjamadllai | dukki 27
L ochart-Chockanad-Kallar | dukki 9
Slent Vdley Edate I dukki 39
Kattapara shola | dukki 26
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UpPupara | dukki 39
Kakki Pathanamthitta 29
Upper Moozhiyar Pathanamthitta 23

In dl the above localities mgority of lichens are corticolous. Only few species are
exclusvely saxicolous or tericolous. Mogt of the species are found in more than one
substratum.

Fig. 2. Pattern of abundance of species in each locality in the study area
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During the study macrolichens were observed in different macrohabitets such as
evergreen foredts, grasdands, subtropicad forests and montane shola forests. Dry deciduous
forests, moist deciduous forests, semi-evergreen forests were excluded as they inhabit very
little macrolichens or they are absent. Based on the field observations each type of vegetation
and its lichens are discussed here.
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5.3.1.1. Evergreen forests

These types of forests are seen between 750-1200m dtitude. About 386 specimens
were collected from this macrohabitet. The study revealed that there are 133 macrolichen
gpecies under 32 genera belonging to 13 families in these forests. Mogt of the species are
found to be corticolous in nature and saxicolous/terricolous species are very little. Species like
Bulbothrix isidiza, Cladonia uncialis, Dirinaria consimilis, Heterodermia speciosa, Lobaria
retigera, Parmelina manipurensis, Phaeophyscia hispidula possess saxicolous substratum.
Corticolous species are found attached with the arbored dements like Palaquim ellipticum,
Cinnamomum sp., Olea dioica, Elaeocarpus sp., Myristica dactyloides, Heritiera papilio,
Ficus sp., Syzygium sp., Persea macrantha, Mallotus sp., etc. Genera like Heterodermia,
Hypotrachyna, Leptogium, Parmelina, Parmotrema, Sticta are found to be dominant genera
and gpecies like Heterodermia incana, Heterodermia hypocaesia, Heterodermia
pseudospeciosa, Heterodermia dissecta, Heterodermia togashii, Hypotrachyna awasthii,
Hypotrachyna infirma, Parmelina wallichiana, Parmotrema tinctorum are found to be in
common occurrence. Riverine trees inhabit large number of Usnea in its upper canopy
branches. Species like Leprocaulon pseudoarbuscula, Sereocaulon austroindicum,

Pseudocyphellaria aurata, Pseudocyphellaria crocata are found to be in rare occurrence.

About 62 species of macrolichens are found exclusive to this vegetation. Table 4 gives

the species, which are found exclusive to evergreen forests.

Table 5. Macrolichen species found exclusive to evergreen forests in the

study area
SI.No |Species Family
1 Bulbothrix bulbochaeta Parmeliacese
2. Bulbothrix isidiza Parmeliacese
3. Cladonia cartilaginea Cladoniaceae
4. Cladonia farinosa Cladoniacese
5. Cladonia uncialis Cladoniacese
6. Coccocarpia palmicola Coccocarpiaceae
7. Collema coglomerata var. crassiusculum  |Collemataceae
8. Collema glaucophthalmum Collemataceae
9. Collema tenax Collematacese
10. Dirinaria consimilis Physciacese
11. Heterodermia aglutinata Physciacese
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12. Heterodermia coronata Physciacese
13. Heterodermia dentritica Physciacese
14. Heterodermia podocarpa Physciaceae
15. Heterodermia punctifera Physciacese
16. Hypotrachyna costaricensis Parmeliacese
17. Hypotrachyna flexilis Parmeliacese
18. Leptogium adpressum Collemataceae
19. Leptogium austroamericanum Collematacese
20. Leptogium burnetiae Collematacese
21. Leptogium cochleatum Collemataceae
22. Leptogium denticulatum Collemataceae
23. Leptogium indicum Collematacese
24. Leptogiumisidiosallum Collematacese
25. Leptogium pichneum Collematacese
26. Leptogium platynum Collemataceae
27. Melandia stygia Parmeliacese
28. Pannaria stylophora Pannaraicese
29. Parmelinopsis microlobulata Parmeliacese
30. Parmeliella pannosa Pannaraiceae
31. Parmelina aurulenta Parmeliacese
32. Parmelina kamatii Parmeliacese
33. Parmelina manipurensis Parmeliacese
34. Parmelina muelleri Parmeliacese
35. Parmelina xantholepis Parmeliacese
36. Parmotrema cooperi Parmeliacese
37. Parmotrema disparale Parmeliacese
38. Parmotrema eunetum Parmeliacese
39. Parmotrema hababianum Parmeliacese
40. Parmotrema indicum Parmeliacese
41. Parmotrema latissimum Parmeliacese
42 Parmotrema praesorediosum Parmdliaceae
43. Parmotrema saccatilobum Parmeliacese
44, Parmotrema stuppeum Parmeliacese
45, Parmotrema tinctourm Parmeliacese
46. Par motrema xanthinum Ramalinacese
47. Phaeophyscia hispidula Physciacese
48. Phaeophyscia orbicularis Physciacese
49, Phyllospora corallina Lecideaceae
50. Pseudocyphellaria aurata Stictaceae

51. Pseudocyphellaria crocata Stictaceae

52. Psorella psorina Phyllosporaceae
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53. Psoroma hispidulum Pannariacese
54, Pyxine corraligera Physciacese
55. Pyxine petricola Physciacese
56. Pyxine philippina Physciacese
57. Ramalina africana Ramalinacese
58. Ramalina sinensis Ramdinacese
59. Relicina abstrusa Ramalinacese
60. Sticta praetextata Stictaceae
61. Usnea albopunctata Usneacese
62. Usnea bismolliuscula Usneacese

Trees like Wendlandia thyrsoidea, Glochidion neilgherrense, etc. in the evergreen
margin or savannahs dso inhabit some lichen. Here genera like Hypotrachyna and
Heterodermia is dominant and species like Hypotrachyna infirma and Heterodermia dissecta
ae commonly digributed in this region. Riverine aress in the evergreen-savannah margin
inhabit genera like Coccocarpia, Heterodermia, Parmelia spp. Most of the species were
found here as saxicolous in nature.

5.3.1.2. Subtropical forests

This type of forests occurs in between 1200-1800m dtitude. Of the 84 samples
collected from here, about 46 species under 18 genera belonging to 9 families of macrolichens
have been observed. Most of them are anchored on trees. Arborea eements like Ficus sp.,
Syzygium sp., Mesua ferrea, Macaranga sp., Calophyllum sp., etc. are the mgor substrates.
Saxicolous species are found only near streams. Species like, Everniastrum vexans,
Heterodermia dissecta, Hypotrachyna hypocaesia, Leptogium phyllocarpum, Parmelina

horrescens, Parmelina spathulata, Parmelina wallichiana, Pseudocyphellaria argyracea,
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Pseudoparmelia cinearascens, Sicta cyphellulata, Sticta filicina, Sicta limbata, etc. are
found near streams. Dominant genera here are Sticta, Heterodermia, Leptogium, Parmelina,
Hypotrachyna, etc. and species like, Ramalina celastri, Hypotrachyna infirma, Heterodermia
dissecta, Parmelina spathulata, Pseudocyphellaria argyracea, Sticta cyphellulata, Sticta
weigdlii, etc. are found to be in common occurrence. Six species of macrolichens found

excdusvein thisvegetation isgiven as Table 5.

Table 6. Macrolichensfound exclusive to subtropical forestsin the study area.

Sl. | Species Family

No.
1. Cetraria hypotrachyna Parmeliacese
2. Hypotrachyna rigidula Parmeliaceae
3. Leptogium brebissoni Collematacese
4, Leptogium tenuissisimum Collematacese
5. Parmotrema mesotropum Parmeliacese
6. Pseudoparmelia cinearescens | Parmeliacese

5.3.1.3. Montane shola forests

Apat from the specimens of lichens collected from ecotone and grasdands, 227
specimens were collected from the montane shola forests. These types of forests are seen
above 1800m dtitudes and digtributed in northern region of Slent Valey Nationa Park,
Eravikulam Nationd Park, Mannavan Shola and Silent Valey Egate of Munnar. About 99
species under 27 genera belonging to 13 families were found in this vegetation. Parmdliacese,
Physciaceae, Usneaceae and Stictaceae are the dominant families. Genera like, Everniastrum,
Heterodermia, Hypotrachyna, Usnea and Sticta are farly common and well digributed in this
vegetation. Most of the species encountered are corticolous. Arboreal dements like llex
wightiana, Photinia integrifolia, Litsea wightiana, Turpinia nepalensis, Syzygium
densiflorum, Pittosporum sp., Cinnamomum wightii, Syzygium caryophyllatum, Ligustrum
decasneii, Glochidion neilgherrense, Microtropis ramiflora, etc. play an important role in the
digribution of corticolous lichens. Species like Everniastrum cirrhatum, E. nepalense,
Heterodermia leucomela subsp. boriyii., H. togashii, H. isidiophora, Hypotrachyna awasthii,
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Pseudocyphellaria argyracea, Usnea rigidula, Usnea orientalis, etc. dominate in the area
Species like Ramalina inflata, Sticta cyphellulata, Usnea himalayana etc. are dso farly
digributed in this vegetation. Species like Leioderma sorediatum and Leprocaulon
pseudoarbuscula are found to be very rare. There are 43 species of macrolichens found

exclusveto thisregion (Table 6).

Table 7. Macrolichens found exclusive to montane shola for ests

S No. Species Family
1. Bulbothrix setschwanensis Parmeliacese
2. Cladonia carneola Cladoniaceae
3. Cladonia decorticata Cladoniaceae
4, Cladonia scabriuscula Cladoniaceae
5. Collema flaccidum Collematacese
6. Collema subflaccidum Collemataceae
7. Dermatocarpon vellereum Verrucariaceae
8. Everniastrum nepalense Parmeliacese
9. Heterodermia dactylyza Physciaceae
10. Heterodermia indica Physciaceae
11. Heterodermia microphylla Physciaceae
12. Hyperphyscia syncolla Physciacese
13. Hypogymnia pseudobitteriana Parmeliacese
14. Hypogymnia vittata Parmeliacese
15. Hypotrachyna abducta Parmeliacese
16. Leptogium brebissoni Collematacese
17. Leptogium gelatinosum Collematacese
18. Leptogium marginellum Collemataceae
19. Pannaria leucophaea Pannariacese
20. Pannaria leucosticta Pannariacese
21. Parmeleria thomsonii Parmeliacese
22. Parmelina simplicolor Parmeliacese
23. Parmotrema abessinicum Parmeliacese
24, Parmotrema pseudonilgherrensis |Parmeliacese
25. Parmotrema subarnoldii Parmeliacese
26. Phaeophyscia nepalensis Physciacese
27. Phyllospora corralina L ecideaceae
28. Physcia dimidiata Physciaceae
29. Physcia integrata Physciaceae
30. Pseudoparmelia crozalsiana Parmeliacese
31. Pyxine cylindrica Physciacese
32. Pyxine meisneriana Physciaceae
33. Ramalina pollinaria Ramalinacese
34. Ramalina subampliata Ramalinacese
35. Ramalina usnea Ramalinacese
36. Usnea bornmuelleri Usneaecese
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37. Usnea complanata Usneaeceae
38. Usnea dendritika Usneaeceae
39. Usneaindica Usneaeceae
40. Usnea picta Usneaeceae
41. Usnea pictoides Usneaeceae
42. Usnea sordida Usneaeceae
43. Usnea thomsonii Usneaeceae

Smdl shola patches with smal dsreams possess different types of lichens in ther
habitats. Species like Sicta filicina, Sicta orbicularis, Heterodermia togashii, Hypotrachyna
exsecta, Leptogium cyanescens, Pseudocyphellaria argyraceum, Parmotrema nilgherense,
Pseudoparmelia crozalziana, etc. are fairly well didributed in this habitat.

5.3.1.4. Ecotoneregion

Ecotone regions of Montane shola and grasdand possess severd species of lichens.
Factors like Wind, humidity, and availability of sunlight are optimd for the lichens. There are
about 65 gspecies under 20 genera belonging to 11 families of lichens enumerated from this
habitat. Mogt of the species are corticolous and the trees like Rhododendron arboreum var.
nilagiricum, Vaccinium leshnaultii and Gaultheria fragrantissima, provide suitable
microhabitat for the lichens to grow. Species like Cladonia ramulosa, Sereocaulon
austroindicum, Teloschistes flavicans and some Usnea sp. dso inhabit rocks or soil cuttings in

the montane shola forests.

Genera like Usnea, Hypotrachyna, Heterodermia, Parmelina, etc. are dominated and
ae wel digributed in this type of habitat. Fruticose lichens like, Usnea bornmuelleri, U.
nepalensis, U. himalayana, U. rigidula, U. fragilis, and foliose forms like Heterodermia
leucomela subsp.  boriyii, Hypotrachyna formosana, Pseudocyphellaria argyracea,
Parmelina spp. are found to be dominant in this type of habitat. Among these, Usnea spp. are
most common and wel digtributed. There are 18 species of macrolichens found exclusive to
this type of habitat (Table 7).
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Table 8. Macrolichens found exclusive to the ecotone regions

S.No. |Species Family

1. Cladonia fimbriata Cladoniaceae
2. Heterodermia hipocaesia  |Physciaceae
3. Hypotrachyna endochlora |Parmeliacese
4. Leptogium burgessii Collemataceae
5. Pannaria leucosticta Pannariaceae
6. Parmelina phlyctina Parmeliacese
7. Parmotrema dilatatum Parmeliacese
8. Physcia albinea Physciaceae
0. Pseudoparmelia texana Parmeliacese
10. Usnea austroindica Usneacese
11. Usnea cineraria Usneaceae
12. Usnea corralina Usneacese
13. Usnea eumitrioides Usneacese
14. Usnea gigas Usneaceae
15. Usnea misamisensis Usneaceae
16. Usnea pseudosinensis Usneaceae
17. Usnea subchalybeae Usneacese
18. Usnea subfloridana Usneacese

5.3.1.5. Grassland vegetation

Rocks and trees of grasdands hold much lichen. Sampling from 950m to 2694m
dtitudes of grasdands reveded 56 species of macrolichens under 25 genera bdonging to 11
families from this vegetation. Many of the species are saxicolous in naure. Trees like
Rhododendron arboreum var. nilagiricum, Symplocose cochinchinensis, Gnidia glauca, etc.
ae the man host trees for the successful attachment of macrolichens. Genera like
Heterodermia, Hypotrachyna, Parmelina, Usnea, etc. are found to dominate in the area and
goecies  like Heterodermia leucomela subsp.  boriyii, Parmelina  wallichiana,
Pseudocyphellaria argyracea, Usnea pangiana, etc. are found commonly distributed in the
grasdands. In some rocky grasdand species like Lecanora indica, Parmotrema tinctorum and
Usnea spp. ae abundant. Species of macrolichens found exclusve to grasdand vegetation

and are enumerated asTable 8.
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Table 9. Macrolichensfound exclusiveto grasdands

Sl. No. |Species Family

1 Baeomyces sorediifer Baeomycetaceae
2. Cladonia coniocraea Cladoniacese

3. Cladonia foliacea Cladoniaceae
4. Cladonia glauca Cladoniacese

5. Hyperphyscia granulata Physciaceae

6. Hypogymnia vittata Parmdliacese

7. Hypotrachyna masonhal ei Parmeliacese

8. Hypotrachyna revoluta Parmeliacese

9. Menegazzia terebrata Parmeliacese
10. Parmeliella plumbea Pannariaceae
11. Par motrema mesotropa Parmeliacese
12. Parmotrema reticulatum Parmeliacese
13. Phaeophyscia hispidula Physciacese

14. Pilophorus awasthianum Stereocaul aceae
15. Pyxine asiatica Physciaceae
16. Ramalina pollinaria Ramdinacese
17. Ramalina subampliata Ramalinacese

5.3.1.6. Vegetation overlapping species

Many species are found exclusve to particular type of vegetation but some are seen in
more than one vegetation type. During the present study, about 109 species are found in more
than one vegetation type. Table 9 shows the didribution of overlapping species according to
their vegetation type.
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Table 10. Distribution of overlapping species accor ding to the type of vegetation

Sl. No. Species Habitat

1. Cladonia farinacea S G

2 C.parasitica S EG

3 C. ramulosa G, Ec

4, Coccocarpia erythroxyli S G, E, Su
5. C. palmicola G E S Su
6 C. pellita E, G

7 Collema auriforme Ec, E

8. Everniastrum cirrhatum S G, Ec

9. E. vexans S E, Su
10. Heterodermia comosa G E

11. H. diademata S E

12. H. dissecta G, E, Su
13. H. dissecta var. koyana S E

14. H. flabellata E, Su

15. H. hypocaesia Ec, S G, E, Su
16. H. incana SEG

17. H. isdiophora S E, Su
18. H. japonica S G E

19. H. leucomela G E

20. H. leucomela subsp. boriyii S, Ec, G, Su
21. H. obscurata S GE
22. H. pellucida S Ec, E
23. H. pseudospeciosa S EG
24, H. speciosa S E

25. H. togashii SEG
26. Hyper physcia aglutinata Ec, E

27. Hypotrachyna awasthii S E, G, Su
28. H. brevirhiza S E

29. H. crenata G, Su

30. H. dactylifera Ec, E

31 H. degdlii Ec, E

32. H. dodapetta S, Ec

33. H. exsecta S Ec, G
34. H. formosana S Ec

35. H. infirme S, G, E, Su
36. H. orientalis G E

37. Leloderma sorediatum S E

38. Leprocaulon pseudoarbuscula S G, E
39. Leptogium austro-americanum S E

40. L. azureum E, Su

41. L. brebisonii Sy, S

42. L. chloromelum S E

43. L. corticola E, Su

173



44, L. cyanescens S E

45, L. moluccanum S, Su

46. L. phyllocarpum E, Su

47. L. ulvaceum S E

48. Lobaria retigera E,S G

49, Pannaria rubiginosa G, Su

50. Parmelaria thomsonii S E, Su

51. Parmeliella plumbea S, G

52. P. tryptophylla S, G, Ec, Su
53. Parmelina expallida S EC E G
54, P. horrescens S, Ec, Su
55. P. indica S E

56. P. smplicior S Ec, E G
57. P. spathulata E, Su

58. P. subaurulenta Ec, E

59. P. wallichiana S Ec, G, E, Su
60. Parmotrema crinitum G, Su

61l. P. grayanum G, S

62. P. kamatii S G, E, Su
63. P. mesotropum G, Su

64. P. nilgherrens S, Ec

65. P. tinctorum G SE

66. Phaeophyscia hispidula E, G

67. Phyllospora coralina E, S

68. Pseudocyphellaria argyracea S G, Ec E, Su
69. Pseudoparmelia carneo-pruinata | G, E

70. P. cinearescens G, Su

71. P. crozalziana S E, Su

72. P. texana Ec, S

73. Psorellaisidiophora Ec,S E

74. Pyxine sorediatum G E

75. Ramalina celastri S E, Su

76. R. inflata S, G, E, Su
77. R. pacifica Ec, E

78. Sereocaulon austroindicum Ec, G

79. Sticta cyphellulata S Ec E, Su
80. S filicina S, G, Su
81. S henryana S, Su

82. S. limbata S E, Su
83. S neocaledonica S, Su

84. S orbicularis S, Su

85. S. sylvatica S E

86. S weigdii S Ec E, Su
87. Teloschistes flavicans G, Ec

88. Usnea baileyi G E

89. U. bimolliuscula Ec, E

90. U. bornmuelleri Ec, G
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91. U. dendritica S G, Su
92. U. fischeri S, Ec

93. U. fragilis G, Ec E
94. U. himalayana S Ec, E

95. U. maculata S, Su

96. U. misamisensis Ec, E, Su
97. U. nepalensis S, Ec

98. U. nilgirica S Ec, E

99. U. orientalis S EC E G
100. U. pangiana G, Ec, E
101. U. pectinata S, Ec, G, Su
102. U. rigidula S EC E, G, Su
103. U. rubicondja S, Ec, G
104. U. spinosula S Ec

105. U. splendens S E

106. U. stigmatoides Ec, G, E
107. U. subflorida S Ec

108. U. undulata S Ec, E
1009. U. vegae E, S

S-SholaForests; E - Evergreen Forests; Su - Subtropical Forests; Ec - EcotoneArea; G - Grassland
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5.4. Ecology of Lichens

Climetic conditions play an important role in the ecology of lichens Availability of
water, sunlight, moderate to cold climate, unpolluted atmosphere, wind condition and the type
of subsiratum are the mgjor factors responsible for the optimal growth of lichens.

5.4.1. Water

Requirements of water vary condderably in the different species of lichens Frequent
rans are of great advantage for their good growth as the metabolic activities are dependent
manly on moidure content in the thdlus. In the absence of rain, dew and humid atmosphere
can patidly fulfill the moisture reguirements as many lichens have the capacity to absorb
moisture from humid atmosphere. Evergreen forests and montane forests with an average rain
fdl of 3000 mm per annum, Kerda with two strong monsoons and about eight months rainy
season play an important role in the digribution of lichens. In nonrainy season redive
humidity is very high, which fulfill the moisure requirements of lichens Mgority of species
absorb water from rain and atmospheric moisture. However, species like Dermatocarpon
vellereum frequently seen dong the water logged rocks in the evergreen forests and absorb
moisture from dripping water.

5.4.2. Sunlight

The requirement of sunlight is an important factor for the didribution of lichens,
Sunlight requirement is much varigble in different species of lichens Mogs of the grey
coloured foliose taxa and Usnea spp. grow in bright sunlight in highly exposed places Dark
coloured taxa like Sticta, Pseudocyphellaria, Lobaria, Collema, Leptogium, etc. are adapted
to grow on shady or subshady areas of forests. Mgority of lichens, however, occurs in
intermediate Stuations of moderate exposure between the two extremes. So trees in the

ecotone regions, grasdand, upper canopy of trees in the evergreen as wdl as in the montane
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shola forests possesses large number of lichens It is interesting to note that trees facing and
midday afternoon sun have large number of lichensin their upper canopy branches.

5.4.3. Temperature

Temperature is an essentid factor for the growth of lichens. A moderate to cold
cimae with an average temperature of 20°-25°C is favourable for the growth of lichens.
Montane shola forests of Slent Vdley Nationd Pak, Eravikulam Nationd Park, Mannavan
shola and Silent Vdley Edtate of Munnar with an average temperature of 21°C possesses large
number of macrolichens in thar habitat. About 100 different species of macrolichens are
observed in these forests. Species like Everniastrum cirrhatum, Heterodermia leucomela
subsp. boriyii, Usnea spp., are abundantly seen dong these forests.

5.4.4. Wind

Norma wind currents are essentiad for proper lichen growth. Trees in the open
grasdands inhabit large number of lichens. Grass lands with rocky area dso possesses many
foliose and some fruticose forms. Cool winds with additional factors are responsble for the
growth of lichens.

5.4.5. Substratum

For the purpose of anchoring, the lichen thalus needs a substratum for its successful
growth. The texture and the chemigtry of the subsiratum play an important role in the type of
lichen that is supported. In dl the area surveyed most of the lichens are found to prefer
corticolous substratum.  Species like Baeomyces soridiifer, Dermatocarpon vellereum,
Lecanora indica, Cladonia parastica, Heterodermia dissecta, Phaeophyscia hispidula,
Pseudoparmelina cinearescens, Sereocaulon austroindicum, Pilophorus awasthianum, etc.
are confined to saxicolous subgtratum. It is interesting to note that exclusve terricolous

Species are not present in the study area, however, many corticolous species like Everniastrum
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nepalense, Heterodermia leucomela subsp. boriyii, Cladonia ramulosa, Leprocaulon
pseudoarbuscula, etc. possesses terricolous nature.
5.5. Development of a Lichen herbarium

A totd of 1200 macrolichen specimens including squamulose, folicose and friuticose
forms were collected from 18 different locdities of Kerda. The identified specimens are

arranged according to the classification of Podt (1973).



5. Conclusion

Though congderable work has been under taken on the florisic survey of Western Ghats, so
far, no ggnificant studies have been undertaken on the lichen flora of Kerda part of Western
Ghats. From the present study, it has become evident that Keradla abodes a good number of
mecrolichens in its rich habitatls which ae getting depleted due to vaious factors.
Microlichens need further invedtigaions . Only fragmentary work has been done on
micralichens from this pgpat of region Kumar and Stephen(199) reported 153 microlichens
from Kerda However, the number of species would be definitdy more, snce only scattered
sudy was made from this region. Study of lichens will be complete until the microlichens are
a0 given due importance. Therfor, it is essentid to explore the microlichens of Kerala

Snce this is the fird sudy of microlichens from this part of the region there is ample scope

for furter sudies on the microlichens of Kerda region. The study will hep to understand the
diversity of lichens better and give the correct status of the biodiversity of the Sate.
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