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Spatial distribution and Habitat association of Bryophyte & Lichen biota in Pushpagiri Wildlife Sanctuary, Central Western Ghats 	Comment by Reviewer: I did not find any support for habitat associations of bryophytes and lichens in the manuscript. The title needs to be reformulated. How are associated bryophytes and lichens with their habitats?




ABSTRACT	Comment by Reviewer: The abstract is not very informative, especially from a statistical point of view.
Understanding species diversity and distribution patterns is would be help for evaluating resources of tropical forests, often tropical forest are noted as high species diverse ecosystems. With a few exceptions, ecological studies of lichens in tropical forests have been largely isolated efforts. In the present paper we analysed diversity, distribution pattern of lichen and bryophytes from tropical forests in Pushpagiri wildlife sanctuary, central Western Ghats. The study area covers evergreen, semi-evergreen and shola type of vegetation. The wildlife sanctuary covers a total of 102.92 Km2, from which we have recorded 135 species of lichens and 73 species bryophytes. Among the collected lichens 58 species were macrolichen species and 77 microlichens, of which belongs to 45 genera belongs to 22 families. Among the collected bryophytes 18 species were liverworts, Two species were hornworts and 53 species were belongs to mosses. Habitat specialization can account for the coexistence of lichen species in tropical forests. The members of lichen families Parmeliaceae (23), Physciaceae (22) exhibited the maximum diversity in the area. The corticolous lichens and bryophytes were found luxuriantly as they represented by 126 and 48 species. The corticolous taxa in the seasonal tropics of India can be used to indicate, areas of long ecological continuity, areas of high biodiversity and areas where degradation of forests is occurring. The crustose lichens are dominated by 76 species followed by 48 foliose and 11 fruticose lichens species. The findings highlight the ecological significance of cryptogamic flora and provide the baseline information regarding lichen and bryophyte diversity in the Pushpagiri wild life sanctuary of Karnataka.	Comment by Reviewer: How habitats specialization can account for the coexistence of lichens in tropical forests?	Comment by Reviewer: How is supported the ecological significance for bryophytes and lichens in this manuscript?	Comment by Reviewer: In the abstract are indicate simple results not statistically significant results.
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Introduction
In recent years, Biodiversity has taken centre stage in the planning and strategy of environmental and conservation activities throughout the world, as it provides sustenance to human life, and is the key to safeguarding the wealth of the world for future generations. The tropical forests harbour diverse and exemplarily rich biodiversity and play a vital role in the
various ecosystem processes including nutrient cycling, maintaining biogeochemical cycles, improving and maintaining primary productivity, providing livelihood, etc. The biodiversity of tropical forests include varied forms and diversity of flora and fauna. The Indian sub-continent, bestowed with large proportions of tropical forests, is considered to be one of the richest regions in terms of the floristic diversity and richness owing to the diverse physical features and tropical monsoon climate which harbor various ecological habitats (Venu, 1998). Lichens on the other hand are simpler form plants comprising of an intimate association of a fungus (mycobiont) and a photosynthetic partner (photobiont) which may be a green algae or cyanobacterium. The resultant thallus of this association differs in morphology from the original organisms (Hawksworth & Hill, 1984). Bryophytes were one of the diverse and distinct groups of non-vascular plants (Mishler, 2001) and they were representing the second largest group of land plants (Shaw and Renzaglia, 2004). The Bryophytes, mainly the mosses and liverworts, primarily lived in wet and humid conditions, and had no advanced conducting tissues like xylem or phloem. Bryophytes play an important role in ecosystem nutrient dynamics, utilization as medicine, as horticulture value, seed bed for higher plants provide microhabitats for other plants and animals, fill gaps in the habitats promote plant succession, they also used as bio-indicators (Ando and Matsuo, 1984; Bargali  et al., 1998; Hedenas, 1991). The lichens are widely distributed in almost all the phytogeographical regions of the world. Sufficient moisture, light and altitude, unpolluted air and undisturbed, perennial substratum often favour the growth and abundance of lichens (Patwardhan, 1983; Vinayaka and Archana, 2017). They can grow in diverse climatic conditions and on diverse substrates. The tropical forests in Western Ghats are the least investigated despite their high diversity. With this intension in the present research finding we have focused on the diversity and distribution of of lichens and bryophytes in the tropical forest of Pushpagiri Wildlife Sanctuary (PWLS), Karnataka. 	Comment by Reviewer: English sould be revised	Comment by Reviewer: Lichens are more than an association of a mycobiont and a photobiont. Please add a sentence more details of lichen symbionts.

Materials and Methods 
Study area and Ecology
The Western Ghats is a chain of hills with varied width and height running along the West coast of India. It is one of the world’s hotspots of biological diversity. Pushpagiri Wildlife Sanctuary (PWLS) is located in the Kodagu and Dakshina Kannada district. The sanctuary has an altitude of 80 to 1712 mts and Pushpagiri (Kumara Parvatha) is the highest peak in it. The sanctuary adjoins Bisle reserve forest to the north and Kukke Subramanya forest range to the west. The sanctuary is covered by steep terrains and waterfalls beside many mountain streams. Various swamps can be found inside the sanctuary. Almost 70% of the sanctuary is covered with dense forests. The sanctuary is highly recognized as one of the most prominent areas for birds, the reason being a rich diversity of flora and fauna. Pushpagiri Wildlife Sanctuary is lies between 12°25' to 12°40' N and 75°39' to 75°45' E and covers an area of 102.92 Km2. It has one of the most important landscapes with evergreen forests, semi-evergreen vegetation and grassland shola habitat that have become the highlight of the sanctuary. The sanctuary is named after the birth place of river Lingadhaholle that originates from the Pushpagiri peak located inside the sanctuary. This diversity is due to the varying effect of the monsoons and the altitudes. The Sanctuary has not been divided into different zones as the existing area is small and forms a compact patch of forest which has been well preserved. The Ecotourism activities have also been minimal. In most parts of the sanctuary, the soil is deep loamy with varying depth from place to place. In patches the soil is lateritic or lateritic bright red or yellow in coloured (Mallesh, 2009). The area is generally of undulating hilly terrain with several steep valleys, hillocks, ravines, peaks and spurs. The climate of the sanctuary area is characterized by long rainy season with very heavy torrential rainfall and strong winds. The climate of the district particularly in the Ghats portion is characterized by humidity, high rainfall, cold nights and windy days. Rainfall decreases from west to east due to hilly terrain. The mean annual rainfall in Pushpagiri Wild life Sanctuary is ranges from 6000 mm to 7000mm. Eighty percent of the rainfall is received from the southwest monsoon only from June to the end of September. Temperatures range from 10 to 34ᵒ C. April is the hottest month with mean daily maximum temperature of 28.60ᵒC it may goes up to 34ᵒC. The cold season starts from the mid of November and passes on the dry seasons in the mid of February. The summer season is from February to May. Rainy season is from end of May to September (Neikha & Nagaraja, 2019). The floristic composition of the Pushpagiri sanctuary comprises of four types forests. They are Southern tropical Wet Evergreen Forest, Semi-evergreen forest, Sholas and Subtropical hill savanna (Champion and Seth, 1968). Some common trees of the wildlife sanctuary were Artocarpus integrifolia, Artocarpus hirsuta, Alstonia scholaris, Calophyllum inophyllum, Mesua ferrea, Dipterocarpus indicus, Hardwickia binata, Vateria indica, Canarium strictum, Adina cardifolia, Syzigium cuminii, Lagerstromia lanceolata etc. The findings from this study showed that the forest structure and composition changed along the elevational gradients. The lower elevations had higher species diversity as compared to the higher elevations. 
     Table 1. Different study localities and altitude in Pushpagiri Wildlife Sanctuary (PWLS)
	Sl. No.
	Locations in PWLS
	Altitude (msl)
	Latitude
	Forest type

	1.
	Devaragadde, Kumaraparvatha starting point
	140
	12º 39'25''N to 75º 37'22''E
	DF

	2.
	Devaragadde forest area, Subrahmanya
	350
	12º 39'29''N to 75º 37'57''E
	SEF

	3.
	Bheemana kallu
	668
	12º 39'29''N to 75º 38'17''E
	EF

	4.
	Kumara Parvatha water falls
	680
	12º 39'27''N to 75º 38'18''E
	EF

	5
	Near Girigadde Bhattara mane
	838
	12º 40'09''N to 75º 39'09''E
	SF

	6.
	Near Girigadde Forest check post
	842
	12º 40'07''N to 75º 39'15''E
	SF

	7.
	Kallu Mantapa
	1195
	12º 39'48''N to 75º 40'08''E
	SG

	8.
	Bhattada Raashi peak
	1338
	12º 39'52''N to 75º 40'23''E
	SG

	9.
	Shesha Parvatha peak
	1553
	12º 39'37''N to 75 º 40'57''E
	SF 

	10.
	Shesha Parvatha bottom
	1440
	12º 39'45''N to 75º 40'57''E
	EF

	11.
	Big rock, Pushpagiri
	1577
	12º 39'46''N to 75º 41'01''E
	SEF

	12.
	Kumara Parvatha- Pushpagiri peak
	1708
	12º 39'29''N to 75º 41'12''E
	SEF

	13.
	Pushpagiri view point
	1670
	12º 39'23''N to 75º 41'20''E
	SF

	14.
	Near Kumaraparvatha temple
	1690
	12º 39'42''N to 75º 41'11''E
	SF

	15.
	Pushpagiri forest area, Somwarpet
	1216
	12º 39'436''N to 75º 41'53''E
	EF

	16.
	Near Pushpagiri Forest Office, Kumarahalli, Somwarpet
	1120
	12º 39'39''N to 75º 42'16''E
	SEF

	DF- Deciduous Forest, EF- Evergreen Forest, SEF- Semi-evergreen Forest, SF-Shola Forest, SG- Shola grass land
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     Fig. 1. Map showing different vegetation coverage pattern in Pushpagiri Wildlife Sanctuary
       (Source: KFD report)	Comment by Reviewer: More details about KFD are needed. 

       Fig. 2. Graph showing variation in rainfall pattern in Pushpagiri Wildlife Sanctuary
          (Source: KFD report)	Comment by Reviewer: More details about KFD are needed. The readers do not understand what means KFD.
Methods
The present study was done regularly in the different habitats and particularly sensitive to timing and location of observation. Sixteen localities belong to different forest types in the study area were surveyed for lichens and bryophytes. The representative sample of lichens and bryophytes were collected from various available substrates. The data on locality, altitude, vegetation type, microhabitat and host tree species were recorded. The collected lichen and bryophyte specimens were dried and lichen were identified on the basis of their morphology, anatomy and chemistry following the recent literature (Awasthi, 1991 and 2007; Culberson, 1972; Orange et. al., 2001; Singh & Sinha, 2010). Bryophyte were identified based on morphological differences will define as a colony of that taxon, irrespective of its association with individuals of other taxon (Kashyap, 1914; Chopra, 1975; Negi and Gadgil, 1997; Nair et.al. 2005; Verma and Srivastava, 2011) The lichen and bryophyte specimens  were  preserved in the herbarium of Department of Botany Sri Venkataramana Swamy College, Bantwal, Karnataka.

Statistical analysis	Comment by Reviewer: Statistical analyses are not well presented in the manuscript. More details are needed, especially in the abstract and results sections.
Diversity indices, Shannon and Simpson’s Diversity indices were calculated by standard statistical tools (Pielou, 1975). The relative frequency and relative density index were calculated by (Cottam and Curtis, 1956). The Importance Value was calculated by summing the relative values for species (Species Importance Value) (Magurran, 1988).
RESULTS AND DISCUSSION
A total of 135 species of lichens and 73 species of bryophytes were encountered in the Pushpagiri Wildlife Sanctuary (Table 2 &3). Among the reported lichens belongs to 45 genera and 22 families and among the reported bryophytes belongs to 52 genera and 36 families. The corticolous lichens and bryophyte were dominated as they represented by 126 & 48 species, followed by six & five saxicolous and three & fourteen terricolous lichens and bryophyte species respectively (Fig. 3). 
    
      Fig. 3: Pi-chart showing substrate diversity of lichens in the study area	Comment by Reviewer: It is a pie chart not a pi chart.
Among these bryophytes like Ptrobryopsis orientalis is maximum in number with 32 colonies followed by Floribundria walkerii (27 colonies) and Octolepharum albidum (23 colonies). Lichen species like Heterodermia, Parmotrema, Porina are having rich diversity. The richness of lichen and bryophyte flora mainly depends on the heterogeneity, microclimate and higher rainfall (Negi, 2000). The crustose lichens dominated by 76 species followed by foliose (48) and fruticose (11) lichens (Fig. 4). The diversity of macrolichens dominated in the deciduous forests represented by 39 species, while semi-evergreen forests and shola forests comprised 20 and 8 species respectively. The fruticose lichen found dominant in shola (12 species) than other forests types (Fig. 4).	Comment by Reviewer: Heterodermia, Parmotrema and Porina are genera. Please correct these mistakes.	Comment by Reviewer: whose heterogeneity? Please indicate more details about heterogeneity.
        
                    Fig. 4: Pi-chart showing lichen and bryophyte growth form diversity	Comment by Reviewer: It is a pie chart not a pi chart.

The members of families Parmeliaceae and Physciaceae exhibited the maximum diversity in the area with 23 and 22 species respectively (Fig. 5). Among the genera Heterodermia (Physciaceae) with 12 species, Parmotrema with 9 species showed maximum diversity in the area (Fig. 6). Leptogium chloromelum and Bulbotrix isidiza are luxuriantly growing in evergreen and shola forests. Coccocarpia palmicola, Heterdermia, Parmotrema tinctiorum, P. reticulatum and Ramalina pacifica, Ramalina conduplicans are rich in deciduous forests and semi-evergreen forests. The evergreen forest is dominated by corticolous forms with 58 species. The members of families Meteoriaceae and Bryaceae exhibited the maximum diversity in the area with five species respectively. Among the genera Bryum with 6 species, Fissidens with 4 species showed maximum diversity in the area. The present study shows that species richness and diversity of bryophytes in different types of forest in Pushpagiri WLS???. Evergreen forest (25), Semi-evergreen forest (12) and deciduous forest (12) species of bryophyte. The above data indicates that evergreen forests have highest species richness and species diversity followed by Semi-evergreen forest, shola forest and deciduous vegetation (Fig. 7).	Comment by Reviewer: More details about statistical tests are needed.	Comment by Reviewer: More details about statistical tests are needed.	Comment by Reviewer: Heterodermia?	Comment by Reviewer: Parmotrema tinctorum	Comment by Reviewer: This sentence is completely meaningless. Please rephrase the sentence.	Comment by Reviewer: This sentence is completely meaningless. Please rephrase the sentence.

Fig. 5: Graph showing Family importance value index of bryophyte at PWLS

Fig. 6: Graph showing Family importance value index of lichens at PWLS

        As many as 3236 lichen species across 487 genera and 88 families are reported from India (Sinha et. al., 2025). Singh and Sinha (1997) divided India into eight lichenographic regions. Among these, the Western Ghats is the second highest lichen rich area with 1706 species. Karnataka represents about 706 species of lichens (Sinha et. al., 2025). Pushapagiri Wildlife Sanctury harboured 135 lichen species belonging to 45 genera and 22 families. Nayaka and Upreti (2002) reported 143 species from Sharavithi river basin which represents only 34 macrolichens while Pushapagiri Wildlife Sanctuary is rich in macrolichen diversity according to present study. More number of lichens was found on tree bark (corticolous 126 species) than any substratum reflecting the importance of the woody component of the forest as a major lichen habitat. The forests of Pushapagiri Wildlife Sanctuary comprised of five types. Deciduous habitats have higher light intensity and open canopy which is suitable for formation of foliose lichens such as Dirinaria, Pyxine, Lecanora, Heterodermia, Parmotrema, Usnea, Ramalina and several other species (Negi and Gadgil, 1996, Balaji and Hariharan, 2004). Macrolichens were documented in similar habitats of costal Brazil (Macelli, 1991) and in South Eastearn Australia (Pharo and Beattie, 1997). The distributional pattern of lichens is also depends on micro climatic conditions such as light, water relations and insolation (Canters et al., 1991; Wolseley and Haudson, 1997; Sequiera & Kumar, 2008; Vinayaka, 2016). Negi, 2000 found that over 64% species of lichens occurred on woody component in two clearly landscapes of Chopta-Tungnath and Nanda Devi Biosphere reserve in India. 	Comment by Reviewer: Deciduous forests are poorly represented in the studied area compared to other forest types in the studied area. Why are these forests important in the studied area? These forest types support  more lichen species than other forest types?	Comment by Reviewer: All foliose lichens are indicated as genera not as species. Please correct the sentence.	Comment by Reviewer: English should be corrected.
  
   Fig. 7: Graph showing bryophyte & lichen diversity in different forest types	Comment by Reviewer: Diversity is not the same as the number of species. Diversity is normally indicated by statistical tests.
Alain et. al., (2003) had worked on pattern of bryophytes diversity and rarity at a regional scale. The work included the collection of information on bryophyte diversity and rarity and then they were combined with information on soil conditions and land use for Wallon Brabant in order to investigate which landscape feature sustain the rarest and diverse species assemblages. Daniels and Kariyappa, (2007) showed a diversity of bryophytes in different forest types. Our study also reveals that the evergreen forest having rich bryophyte diversity followed by Shola & semi-evergreen forests. This indicates that the present study is supported by earlier studies.	Comment by Reviewer: Please add a reference.	Comment by Reviewer: Please add a reference. Where were performed these earlier studies?
Our study indicated that among the lichen growth forms, crustose lichens showed (68%) predominance in the area followed by foliose (32%) and fruticose (8 %), crustose lichens represented about 86 % followed by saxicolous (9 %) and tericolous (2 %) lichen species. Ecological factors play an important role in the growth, development and diversity of lichens species (Kumar and Sephen, 1997; Brunialti and Giordani, 2003; Vinayaka  et. al., 2010; Vinayaka and Krishnamurthy, 2017). We observed that the host specificity of  macrolichens as they were dominant on the tree branches, bark and were found lower antetity in soil conditions. Most of the lichens prefer tree bark as their substratum, some lichen are more specific to their host. We have collected more number of lichens from trees like Terminalia paniculata, Spondias pinnata, Polyalthea sp., Bombax ceiba, Adinia cordifolia, Ziziphus spp. Delonix regia, Careya arborea, Mangifera indica but they were not present on the bark of Xylia xylocarpa, Tectona grandis certain tree species do not support the growth of lichen which includes Lagerstromia microcarpa, Eucalyptus spp., Terminalia arjuna, Eagle marmelos as they have peeling and unstable bark.	Comment by Reviewer: This sentence is completely meaningless. Please rephrase the sentence.	Comment by Reviewer: More explanations are needed.	Comment by Reviewer: Why lichens are not present of these trees?
After the Rio Convention on biodiversity, interest in conservation biology has rapidly increased all over the world, including concern for lower plants (Sonderstrom et, al.1992, Pant, 1986). But still in most of the countries, we lack even preliminary information’s on conservation of mosses. Therefore it is particularly important to encourage, landscape and environmental specific case studies on community ecology of lower plants as well and share such information through long term collaborations and networking taxonomists, ecologists and local communities all over world (Negi and Gadgil, 1997; Vinayaka, 2016). So the conservation policy has to be strictly maintained in these regions and the illegal encroachment, livestock grazing and fuel wood collection has to be abandoned.	Comment by Reviewer: The results are poorly presented, more statistically significant details described in the materials and methods are needed.
Conclusion
       This is the first report of occurrence and distribution of lichen and bryophyte species in Pushpagiri Wildlife Sanctuary. The record of 135 species lichens and 73 species of bryophyte in the area is higher in first enumeration although the study conducted in small area of about 102.92 km2. This baseline information on lichen and bryophyte species in the sanctuary will be useful for conservation policy making and biomonitoring studies keeping in view of global warming and climatic change.	Comment by Reviewer: Indeed, global warming have a critical influence on lichens and bryophytes. What is the importance of global warming in this study? Are lichens and bryophytes affected by global warming in this study? This sentence should be included as a discussion in the Result and Discussion sections.
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Table-2: Lichen diversity and distribution pattern in PGWLS
	Species
	Family
	Growth form
	Substrate
	Type
	Forest type

	Arthonia medusula (Pers.) Nyl.
	Arthoniaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Arthonia reniformis (Pers.) Ach.
	Arthoniaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Brigantiaea leucoxantha(Sprengel) R.Sant.
	Brigantiaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Brigantiaea nigra Awasthi & Srivastava 
	Brigantiaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Buellia inornata Nyl.
	Physciaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Buellia Punctata (hoffm.) Massal.
	Physciaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Bulbothrix isidiza (Nyl.) Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Shola 

	Caloplaca flavorubescens(Huda.) Laundon 
	Teloschistaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Canoparmelia pruinata (Mull.arg.) Elix & Johnston
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Cladonia  
	Cladoniaceae
	Fruticose
	Tericolous
	Macrolichen
	Semi-evergreen

	Coccocarpia  palmicala (Spreng.) Arvidss. & D.J. Galioway  
	Coccocarpiaceae
	Foliose
	Corticolous
	Macrolichen
	Evergreen

	Coccocarpia erythoxyli (Spreng.) Swinsc. & Krog
	Coccocarpiaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Cryptothecia stirtonii A.L. Smith
	Arthoniaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Cryptothecia culbersonae Patw. & Makh. 
	Arthoniaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Cryptothecia nilghiriensis Patw. & Makh 
	Arthoniaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Cyphelium sessile(Pers.) Trevis. 
	Caliciaceae
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Diploschistes megalosporus Lumbsch
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Dirinaria applanata (Fee) D.D.Awasthi
	Physciaceae
	Foliose
	Saxicolous
	Macrolichen
	DF

	Dirinaria confluens (Fr.) D.D.Awasthi
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Everniastrumn nepalense (Taylor) Hale
	Parmeliaceae
	Foliose
	Tericolous
	Macrolichen
	Shola

	Graphina fissofurcata (Leighton) Mull.Arg.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Graphina junghunii (Mont &v.d.Bosh) Mull. Arg.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Graphina nylanderi Patw. & Kulk.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Graphis aphanes Mont & v.d.Bosch
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Graphis celata Stirton
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Graphis congesta (Fee) Mull. Arg.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Graphis dumastii (Fee) Sprengel
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Graphis grammatis Fee
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Graphis longiramea Mull. Arg.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Graphis scripta (L.) Ach. Gr.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Graphis vittata Mull. Arg.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Heterodermia albidiflava (Kurok.) D.D.Awasthi
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Heterodermia angustiloba (Mull. Arg.) D.D.Awasthi
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	Evergreen

	Heterodermia dendritica (Pers.)
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Heterodermia diademata (Taylor) D.D.Awasthi
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Heterodermia dissecta (Kurok.) D.D.Awasthi
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Heterodermia firmula (Nyl.) Trevis.
	Physciaceae
	Foliose
	Tericolous
	Macrolichen
	Semi-evergreen

	Heterodermia incana (H.Magn.) D.D. Awasthi  
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Heterodermia microphylla (Kurok.) Skorepa 
	Physciaceae
	Foliose
	Saxicolous
	Macrolichen
	DF

	Heterodermia obscurata (Nyl.)Trevis.
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Heterodermia pseudospeciosa (Kurok.) W.Culb.
	Physciaceae
	Foliose
	Saxicolous
	Macrolichen
	Semi-evergreen

	Heterodermia speciosa (Wulf.) Trevis.
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Heterodermia tremulans (Mull. Arg.)  W.Culb.
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Hypotrachyna awasthii Hale & Patwardhan 
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Hypotrachyna crenata (Kurok.) Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Hypotrachyna infirma (Kurok.) Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Laurera aurantiaca Makhija & Patw.
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Laurera fimbriatula Stirton.
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Laurera subfuscata Magnusson.
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Laurera subrugosa Nyl.
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Laurera tropica 
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Lecanora indica Zahibr.
	Lecanoraceae
	Foliose
	Saxicolous
	Macrolichen
	Evergreen

	Leptogium burnetiae Dodge
	Collemataceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Leptogium chloromelum (Sw.) Nyl.
	Collemataceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Leptogium denticulatum Nyl.
	Collemataceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Leptogium ulvaceum (Pers.) Vain.
	Collemataceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Letrouitia domingensis (Pers.) Half. & Bellem.
	Letrouitiaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Letrouitia transgressa (Malme) Haf. & Belem. 
	Letrouitiaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Letrouitia vulpina (Tuck.) Haf. & Bellem.
	Letrouitiaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Megalospora tuberculosa (Fee) Sipman 
	Megalosporaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Mycomicrothelia thelena (Ach.) D. Hawksw. 
	Arthopyreniaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Myelochroa xantholepis (Mont.& Bosch) Elix & Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Myriotrema microporum  (Mont.) Hale
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Myriotrema terebrans (Nyl.) Hale
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Ocellularia arecae (Vainio) Hale
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Ocellularia canarianaPatw., Sethy & Nagarkar
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Ocellularia karnatakensis Hale 
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Ocellularia papillata (Leighton) Zahlbr.
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Ocellularia patwardhanii Hale
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Ocellularia subperforata Nagarkar, sethy & Patw.
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Opegrapha leptoterodes Nyl.
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Opegrapha longula Nyl.
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Opegrapha subvulgata Nyl.
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Parmelinella wallichiana (Taylor)  Elix & Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Parmotrema austrosinese (Zahlbr.) Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Parmotrema cristiferum (Taylor) Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Parmotrema hababianum (Gyeln.)Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Parmotrema praesorediosum (Nyl.)   Hale
	Parmeliaceae
	Foliose
	Saxicolous
	Macrolichen
	DF

	Parmotrema reticulatum(Taylor) Choisy
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Parmotrema stuppeum(Taylor) Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Parmotrema tinctorum (Despr.exNyl.)Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	Shola

	Parmotrema vartakii Hale
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Parmotrema reticulatum (Taylor) Choisy
	Parmeliaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Pertusaria albescens (Huds.) Choisy & Wern.
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pertusaria concinna Erichsen
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Pertusaria leucosora Nyl.
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pertusaria leucosorodes Nyl. 
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pertusaria multipuncta (Turner) Nyl. 
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pertusaria velata (Turner) Nyl.
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Phaeographina limbata Mull. Arg.
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Phaeographina wattiana Mull. Arg.
	Pertusariaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Phaeographis nilgiriensis K.Singh & Awasthi 
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Phaeographis submarcescens (Leighton) Zahlbr.
	Graphidaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Phaeophyscia orbicularis (Neck.) Moberg
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Phyllospsora corallina (Eschw.) Mull.Arg. 
	Biotoraceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Porina americana  Fee
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Porina innata(Nyl.) Mull. Arg.
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Porina interestes (Nyl.) Harm.
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Porina internigrans (Nyl.) Mull. Arg.
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Porina mastoidea (Ach.) Mull. Arg.
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Porina subcutanea Ach.
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Porina subinterestes (Nyl.) Mull. Arg.
	Trichotheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pseudocyphellaria aurata (Sm.ex Ach.)Vain.
	Lobariaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Pyrenula cayennensis  Mull. Arg.
	Pyrenulaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pyrenula elegans A.Singh & Upreti 
	Pyrenulaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pyrenula immersa Mull. Arg.
	Pyrenulaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Pyrenula mamillana (Ach.) Trevisan
	Pyrenulaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Pyrenula mastophoriza (Nyl.) Zahlbr. 
	Pyrenulaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Pyrenula pinguis Fee
	Pyrenulaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Pyxine coccifera (Fee) Nyl.
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Pyxine cocoes (Sw.) Nyl.
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Pyxine minuta Vain.
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Pyxine reticulata (Vain.) 
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Pyxine sorediata (Ach.)
	Physciaceae
	Foliose
	Corticolous
	Macrolichen
	DF

	Ramalina arabum (Ach.)
	Ramalinaceae
	Fruticose
	Corticolous
	Macrolichen
	DF

	Ramalina conduplicans Vain.
	Ramalinaceae
	Fruticose
	Corticolous
	Macrolichen
	DF

	Ramalina hossei Vain.
	Ramalinaceae
	Fruticose
	Corticolous
	Macrolichen
	DF

	Ramalina pacifica Asahina
	Ramalinaceae
	Fruticose
	Corticolous
	Macrolichen
	Semi-evergreen

	Ramalina pollinaria (Westr.) Ach.
	Ramalinaceae
	Fruticose
	Corticolous
	Macrolichen
	Semi-evergreen

	Strigula elegans(Fee) Mull. Arg. 
	Strigulaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Teloschistes flavicans (Sw.) Norm.
	Teloschistaceae
	Foliose
	Corticolous
	Macrolichen
	Semi-evergreen

	Thelotrema  leprocarpum (Nyl.) Tuck. 
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Thelotrema canarense Patw. & Kulk. 
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Thelotrema confertum  Nagarkar, Sethy and Patw.
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Thelotrema hiatum Hale
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Thelotrema kamatii (Patw. &Kulk.) Hale
	Thelotremataceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Trypethelium catervarium (Fee) Tuck. 
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Evergreen

	Trypethelium eluteriae Sprengel
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Trypethelium tropicum(Ach.)Mull.Arg.
	Trypetheliaceae 
	Crustose
	Corticolous
	Microlichen
	Semi-evergreen

	Usnea aciculifera Vain.
	Parmeliaceae
	Fruticose
	Corticolous
	Macrolichen
	Shola

	Usnea eumitrioides Mot.
	Parmeliaceae
	Fruticose
	Corticolous
	Macrolichen
	Shola

	Usnea ghattensis G.Awasthi
	Parmeliaceae
	Fruticose
	Corticolous
	Macrolichen
	Semi-evergreen

	Usnea picta (J.Steiner) Mot.
	Parmeliaceae
	Fruticose
	Corticolous
	Macrolichen
	Shola

	Usnea pictoids  G.Awasthi
	Parmeliaceae
	Fruticose
	Corticolous
	Macrolichen
	Semi-evergreen

	Xanthoparmelia congensis (B.Stein)Hale
	Parmeliaceae
	Foliose
	Saxicolous
	Microlichen
	Semi-evergreen




Table-3: Bryophyte diversity and distribution pattern in PGWLS
	Species
	Family
	Type
	Substrate
	
	Forest type

	Aerobryopsis longissima 
	Meteoriaceae
	Moss
	Corticolous
	Bark
	SE

	Anthoceros crispulus 
	Anthocerotaceae
	Hornwort
	Tericolous
	Soil
	SE

	Asterella khasiana 
	Aytoniaceae
	Liverwort
	Tericolous
	Soil
	EF

	Barbula indica 
	Pottiaceae
	Moss
	Corticolous
	Bark
	SE

	Brachythecium buchananii 
	Brachytheciaceae 
	Moss
	Corticolous
	Bark
	Shola

	Bryum argenteum 
	Bryaceae
	Moss
	Corticolous
	Bark
	EF

	Bryum coronatum 
	Bryaceae 
	Moss
	Corticolous
	Bark
	EF

	Bryum plumosum 
	Bryaceae
	Moss
	Corticolous
	Bark
	EF

	Bryum pseudotriquetrum 
	Bryaceae 
	Moss
	Corticolous
	Bark
	Shola

	Bryum wightii 
	Bryaceae 
	Moss
	Corticolous
	Bark
	EF

	Calymperes afzelii 
	Calymperaceae
	Moss
	Corticolous
	Bark
	EF

	Calymperes erosum 
	Calymperaceae
	Moss
	Corticolous
	Bark
	EF

	Calyptothecium sp. 
	Pterobryaceae
	Moss
	Ramicolous
	Twig
	Shola

	Campylopus ericoides 
	Dicranaceae
	Moss
	Saxicolous
	Rock
	EF

	Campylopus flexuosus 
	Dicranaceae
	Moss
	Saxicolous
	Rock
	EF

	Cheilolejeunea sp. 
	Lejeuneaceae 
	Hornwort
	Tericolous
	Soil
	SE

	Chiloscyphus sp. 
	Geocalycaceae
	Liverwort
	Tericolous
	Soil
	EF

	Cyathodium cavernarum  
	Targioniaceae
	Moss
	Corticolous
	Tree
	EF

	Dumortiera hirsuta 
	Marchantiaceae
	Liverwort
	Saxicolous
	Rock
	Shola

	Entodon flavescens
	Entodontaceae 
	Moss
	Ramicolous
	Twig
	EF

	Entodon plicatus 
	Entodontaceae 
	Moss
	Ramicolous
	Twig
	EF

	Fissidens asperisetus 
	Fissidentaceae 
	Moss
	Corticolous
	Bark
	Shola

	Fissidens ceylonensis 
	Fissidentaceae 
	Moss
	Tericolous
	Soil
	DF

	Fissidens crenulatus 
	Fissidentaceae 
	Moss
	Corticolous
	Bark
	EF

	Fissidens zollingeri 
	Fissidentaceae 
	Moss
	Corticolous
	Bark
	EF

	Floribundaria walkeri 
	Meteoriaceae
	Moss
	Tericolous
	Bark/Soil
	Shola

	Fossombronia indica 
	Fossombroniaceae
	Moss
	Corticolous
	Tree
	EF

	Frullania tamarisci
	Jubulaceae
	Leafy liverwort
	Ramicolous
	Fallen log
	EF

	Funaria hygrometrica 
	Funariaceae
	Moss
	Ramicolous
	Branch
	EF

	Garckea flexuosa 
	Ditrichaceae 
	Moss
	Corticolous
	Bark
	EF

	Himantocladium plumula 
	Neckeraceae 
	Moss
	Corticolous
	Bark
	Shola

	Hymenostomum edentulum 
	Pottiaceae 
	Moss
	Corticolous
	Bark
	SE

	Hyophila involuta 
	Pottiaceae
	Moss
	Corticolous
	Bark
	Shola

	Isopterygium albescens 
	Hypnaceae 
	Moss
	Tericolous
	Soil
	Shola

	Lejeunea exilis 
	Lejeuneaceae
	Leafy liverwort
	Corticolous
	Palm tree
	EF

	Lopholejeunea sp. 1
	Lopholejeuneae
	Leafy liverwort
	Corticolous
	Bark
	EF

	Lopholejeunea sp. 2
	Lopholejeuneae
	Leafy liverwort
	Corticolous
	Bark
	EF

	Lopholejeunea subfusca 
	Lopholejeuneae
	Leafy liverwort
	Folicolous
	Leaf
	EF

	Macromitrium moorcroftii  
	Orthotrichaceae
	Moss
	Corticolous
	Bark
	Shola

	Macromitrium sulcatum
	Orthotrichaceae
	Moss
	Corticolous
	Bark
	Shola

	Macrothamnium macrocarpum  
	Hylocomiaceae
	Moss
	Corticolous
	Bark
	Shola

	Meteoriopsis reclinata 
	Meteoriaceae 
	Moss
	Corticolous
	Bark
	Shola

	Meteoriopsis squarrosa 
	Meteoriaceae 
	Moss
	Corticolous
	Bark
	Shola

	Octoblepharum albidum  
	Leucobryaceae
	Moss
	Tericolous
	Soil
	Shola

	Octoblepharum sp.
	Leucobryaceae
	Moss
	Corticolous
	Bark
	SE

	Pallavicinia lyellii  
	Pallaviciniaceae
	Moss
	Corticolous
	Bark
	EF

	Papillaria crocea 
	Meteoriaceae 
	Moss
	Saxicolous
	Rock
	SE

	Phaeoceros laevis 
	Anthocerotaceae 
	Liverwort
	Tericolous
	Soil
	SE

	Philonotis fontana 
	Bartramiaceae
	Moss
	Corticolous
	Bark
	EF

	Philonotis hastata 
	Bartramiaceae 
	Moss
	Corticolous
	Bark
	DF

	Pinnatella calcutensis 
	Neckeraceae
	Moss
	Saxicolous
	Rock
	EF

	Plagiochila sp.
	Plagiochilaceae
	Leafy liverwort
	Corticolous
	Bark
	EF

	Pogonatum microstomum 
	Polytrichaceae 
	Moss
	Tericolous
	Soil
	EF

	Porella campylophylla 
	Porellaceae 
	Liverwort
	Corticolous
	Bark
	Shola

	Porella acutifolia 
	Porellaceae
	Leafy liverwort
	Corticolous
	Bark
	EF

	Pterobryopsis acuminata 
	Pterobryaceae
	Moss
	Corticolous
	Bark
	SE

	Pterobryopsis orientalis 
	Pterobryaceae
	Moss
	Corticolous
	Bark
	Shola

	Pterobryopsis orientalis
	Pterobryaceae
	Moss
	Corticolous
	Bark
	SE

	Pyrrhobryum spiniforme 
	Rhizogoniacea
	Moss
	Corticolous
	Bark
	EF

	Radula javanica
	Radulaceae
	Moss
	Corticolous
	Bark
	Shola

	Reboulia hemisphaerica 
	Aytoniaceae
	Liverwort
	Tericolous
	Soil
	EF

	RhynchostEFium herbaceum 
	Brachytheciaceae 
	Moss
	Corticolous
	Bark
	Shola

	Riccia fluitans 
	Ricciaceae
	Liverwort
	Tericolous
	Soil
	EF

	Riccia frostii 
	Ricciaceae
	Liverwort
	Tericolous
	Soil
	EF

	Schoenobryum concavifolium
	Cryphaceae
	Moss
	Corticolous
	Bark
	SE

	Spruceanthus semirepandus  
	Lejeuneaceae
	Leafy liverwort
	Corticolous
	Bark
	SE

	Targionia hyophyla 
	Targioniaceae 
	Moss
	Corticolous
	Bark
	EF

	Taxiphyllum taxirameum
	Hypnaceae
	Moss
	Tericolous
	Bark, Soil
	Shola

	Thuidium pristocalyx 
	Thuidiaceae
	Leafy liverwort
	Corticolous
	Bark
	EF

	Thuidium sp.1
	Thuidiaceae
	Leafy liverwort
	Corticolous
	Bark
	EF

	Trachypodopsis serrulata 
	Trachypodaceae 
	Moss
	Corticolous
	Bark
	EF

	Trachypus bicolor 
	Trachypodaceae 
	Moss
	Corticolous
	Bark
	EF

	Vesicularia reticulata 
	Hypnaceae 
	Moss
	Corticolous
	Bark
	EF




Rain fall	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	4483	6233	5443	5350	4238	3566	4311	4057	5326	6246	Years

Rain Fall in mm
Corticolous	Folicolous	Ramicolous	Saxicolous	Tericolous	48	1	5	5	14	
Corticolous	Saxicolous	Tericolous	126	6	3	
Crustose	Foliose	Fruticose	76	48	11	
Hornwort	Lliverwort	Moss	2	18	53	
Anthocerotaceae	Aytoniaceae	Bartramiaceae 	Brachytheciaceae 	Bryaceae 	Calymperaceae	Cryphaceae	Dicranaceae	Ditrichaceae 	Entodontaceae 	Fissidentaceae 	Fossombroniaceae	Funariaceae	Geocalycaceae	Hylocomiaceae	Hypnaceae	Jubulaceae	Lejeuneaceae	Leucobryaceae	Lopholejeuneae	Marchantiaceae	Meteoriaceae	Neckeraceae 	Orthotrichaceae	Pallaviciniaceae	Plagiochilaceae	Polytrichaceae 	Porellaceae	Pottiaceae	Pterobryaceae	Radulaceae	Rhizogoniacea	Ricciaceae	Targioniaceae	Thuidiaceae	Trachypodaceae 	2	2	2	2	5	2	1	2	1	2	4	1	1	1	1	3	1	3	2	3	1	5	2	2	1	1	1	2	3	4	1	1	2	2	2	2	Family

No. of species

Arthoniaceae 	Arthopyreniaceae 	Biotoraceae	Brigantiaceae 	Caliciaceae	Cladoniaceae	Coccocarpiaceae	Collemataceae	Graphidaceae 	Lecanoraceae	Letrouitiaceae 	Lobariaceae	Megalosporaceae 	Parmeliaceae	Pertusariaceae 	Physciaceae	Pyrenulaceae 	Ramalinaceae	Strigulaceae 	Teloschistaceae	Thelotremataceae 	Trichotheliaceae 	5	1	1	2	1	1	2	4	14	1	3	1	1	23	8	22	6	5	1	2	17	14	Family

No. of  Species

DF	EF	SE	Shola	2	39	12	20	Forest types

No. of bryophyte species

DF	Evergreen	Semi-evergreen	Shola	23	37	63	12	Forest types

No. of Lichen species
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