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Assessment of Lichen Genera Distribution, Richness, and Habitat Specificity in Selected Forest-Fringe Villages of Dhamtari District, Chhattisgarh, India

ABSTRACT
[bookmark: _GoBack]
	Lichens, which are symbiotic combinations of fungi and algae or cyanobacteria, are environmentally sensitive bioindicators with important ecological functions. Although critical, systematic records of lichen diversity and habitat preference in central India, especially in forest-fringe ecosystems, are scanty. This investigation had the primary objective of evaluating the occurrence, richness, and habitat specificity of lichen genera in certain forest-fringe villages of Dhamtari district, Chhattisgarh, India.
Field surveys were conducted in four villages—Demar, Singpur, Dugli, and Bhiterras- across three tahsils. Lichen specimens were collected from various substrates, identified based on morphological and taxonomic characteristics, and categorized by family, growth form, and habitat association. A total of 30 lichen genera belonging to 15 families were recorded. Parmeliaceae was the most dominant family with eight genera. Corticolous lichens were more abundant compared to saxicolous ones, and with tree species such as Shorea robusta and Mangifera indica being important phorophytes. Bhiterras were the most diverse having 18 genera from nine families.
Existence of both cosmopolitan and habitat-specific taxa suggests high ecological heterogeneity. Microclimatic conditions and substrate diversity played a major role in regulating lichen distribution and community structure. The present investigation shows high lichen richness in forest-fringe ecosystems of Dhamtari and emphasizes their suitability as bioindicators of environmental quality. The results advance baseline information necessary for biodiversity conservation and invite additional research that incorporates molecular techniques and long-term monitoring to evaluate lichen reactions to climate change and anthropogenic activities.
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1. INTRODUCTION 

Lichens, which are the symbiotic relationships between mycobionts (fungal) and photobionts (cyanobacteria or algae), are an important part of terrestrial ecosystems and are distinguished by their ecological, biological, and environmental importance (Nayak, 2016; Khare et al., 2020). These compound organisms play a valuable role in maintaining ecosystem processes through the cycling of nutrients, soil generation, and microhabitat development and hence maintenance of various plant and animal populations (Gupta et al., 2024; Vinayaka et al., 2025). Apart from their ecological functions, lichens are world-renowned sensitive air quality indicators, environmental pollutants, and habitat disturbance markers because of their distinctive physiological features and substrate-specialized growth (Balu et al., 2021; Bajpai et al., 2022).
India possesses rich diversity of lichen biota in diverse ecological niches that range from tropical lowlands to alpine habitats. Yet, extensive research is sparsely distributed, with central India being one of the least well-researched areas (Bajpai et al., 2018; Prajapati et al., 2013). Specifically, the Chhattisgarh state in central India represents a mosaic of tropical deciduous forests, agroforestry mosaics, and semi-urban environments providing varied ecological environments favoring lichen colonization (Toppo et al., 2016; Dubey et al., 2023). The climatic regime of the region, which is characterized by marked wet and dry seasons, strongly affects the substrate specificity, distribution, and composition of lichen communities (Dubey et al., 2023; Bajpai et al., 2018).
In spite of the richness that lichen flora can offer, research so far in Chhattisgarh has been mostly limited to protected forests, wildlife sanctuaries, and sacred groves (Sen & Bhakat, 2021; Prajapati et al., 2013; Chander et al., 2020). These investigations have reported different aspects of lichen ecology, such as species richness, substrate preference, and distribution patterns. Systematic research in forest-edge and human-dominated landscapes, especially in Dhamtari district, is still scarce. This lag is noteworthy, as such transitional areas are likely to support high lichen diversity by virtue of the juxtaposition of natural and anthropogenic influences (Subbaiyan et al., 2023; Sudhama & Sandhya, 2021).
Dhamtari district in the central part of Chhattisgarh region has a range of vegetation types from indigenous deciduous trees to agroforestry species like Mangifera indica, Shorea robusta, and Madhuca indica (Toppo et al., 2016). These phorophytes provide prime substrates to corticolous and epiphytic lichens, and thereby their composition and microhabitat structure are affected (Shravanakumara et al., 2010; Chander et al., 2020). Furthermore, lithophytic and saxicolous lichens covering rocks, monuments, and soil surfaces contribute towards regional ecological heterogeneity (Deshmukh et al., 2017; Bajpai et al., 2022). Past research in India has highlighted the significance of multi-substrate evaluations in gauging ecosystem well-being, climate change adaptation, and perturbations in the environment (Bajpai et al., 2018; Balu et al., 2021; Mishra et al., 2019).
Here, the current study is proposed to systematically evaluate the distribution, richness, and habitat specificity of lichen genera in the chosen villages at the periphery of Dhamtari district, Chhattisgarh. Documenting foliose, crustose, and intermediate growth forms inhabiting corticolous, saxicolous, and terricolous substrates, the current research contributes baseline ecological information necessary for further lichenological studies at the locality (Vinayaka et al., 2025; Prabhakar et al., 2024). The records not only add floristic information and records of biodiversity but also provide significant inputs for conservation planning, bioindicator use, and long-term ecological monitoring for central Indian landscapes (Bajpai et al., 2018; Gupta et al., 2024; Rawat et al., 2024).
In general, this research addresses an important knowledge gap in Dhamtari district's central Indian lichenology by providing a thorough perspective on habitat associations and genera-level distribution patterns. The research adds to an emerging body of evidence detailing lichen diversity in ecotonal environments and highlights the value of integrating forest-edge ecosystems into ecological management planning and biodiversity assessments (Prajapati et al., 2013; Dubey et al., 2023; Subbaiyan et al., 2023).

2. material and methods 

2.1 Study Area
The current research was conducted in four villages on the fringes of Dhamtari district of Chhattisgarh, viz., Demar (Dhamtari tahsil), Singpur (Magarlod tahsil), Dugli and Bhiterras (Nagri tahsil) (Figure 1). These villages are patchy in ecological conditions with mixed deciduous forests, agro-forests, and human-altered landscapes (Toppo et al., 2016; Dubey et al., 2023). The district has a tropical monsoon climate, characterized by wet and dry seasons, impacting the growth of lichens, availability of substrates, and community structure (Bajpai et al., 2018; Dubey et al., 2023). The major phorophytes are Shorea robusta, Mangifera indica, and Madhuca indica, which form proper substrates for epiphytic lichens, whereas rocks and soil surfaces harbor saxicolous and terricolous species (Shravanakumara et al., 2010; Prajapati et al., 2013).
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Figure 1. Map Showing the selected forest-fringe villages (Demar, Singpur, Dugli and Bhiterras) of Dhamtari district, Chhattisgarh, India.
Source: 
1. https://upload.wikimedia.org/wikipedia/commons/1/10/Dhamtari_in_Chhattisgarh_%28India%29.svg
2. https://www.google.com/maps/place/Dhamtari,+Chhattisgarh/@20.699788,81.520021,105246m/data=!3m1!1e3!4m6!3m5!1s0x3a2f2886d5b912a1:0xa1dd8bebd190850b!8m2!3d20.6118302!4d81.7787021!16zL20vMGg0c3Rx?entry=ttu&g_ep=EgoyMDI1MDkyOS4wIKXMDSoASAFQAw%3D%3D

2.2 Field Sampling and Data Collection
Field surveys from 2023 to 2024 were carried out to record lichen genera richness, distribution, and substrate associations in the chosen villages. Lichens were collected from corticolous (tree bark), saxicolous (rocks), and terricolous (soil) substrates by applying standard field procedures (Bajpai et al., 2018; Mishra et al., 2019; Bajpai et al., 2022). Ecological and environmental information was noted at each sampling location, including:
· Lichen growth form (foliose, crustose, fruticose)
· Substrate type (corticolous, saxicolous, terricolous)
· Phorophyte or surface type (host tree species or rock/soil surface)
· Occurrence frequency and site-specific habitat information
Each sample was tagged with a distinct collection code, and representative photos were taken to facilitate taxonomic identification and voucher documentation (Balu et al., 2021; Govindasamy et al., 2025).
2.3 Identification and Taxonomic Classification
Collected specimens were carefully cleaned. Materials was studied using a stereomicroscope for morphological and anatomical features. Identification was done with the aid of standard taxonomic keys, floras published till date, and contemporary lichenological literature (Joshi & Upreti, 2012; Khare et al., 2020; Prabhakar et al., 2024; Biswas et al., 2022; Islary et al., 2022). Nomenclature and classification up to family level were done following the latest systems to follow recent Indian records (Biswas et al., 2022; Islary et al., 2022; Sen & Bhakat, 2021).
2.4 Data Analysis
Data analysis centred chiefly on the richness of lichen genera (genera number) and their distribution by village and substrate type. Genera richness was compared between the research villages to analyze spatial heterogeneity, and habitat specificity was analyzed in terms of substrate preference (corticolous, saxicolous, or terricolous) and phorophyte association (Pinokiyo et al., 2008; Pandava et al., 2020). Distribution patterns were plotted, and relative frequencies of genera on different substrates were tabulated to identify ecological preferences and possible bioindicator species (Bajpai et al., 2018; Vinayaka et al., 2025).

3. results and discussion

The present study documented the distribution, richness, and habitat associations of lichen genera in selected forest-fringe villages of Dhamtari district, Chhattisgarh, India. A total of 30 lichen genera belonging to 15 families were recorded across four villages (Demar, Singpur, Dugli, and Bhiterras) distributed in three tahsils (Dhamtari, Magarlod, and Nagari) (Table 1, Table 2). The results reveal significant variations in lichen diversity, substrate preference, and habitat specificity across the study sites.

Table 1. Dominant Lichen Genera and their Habitat associations in selected forest-fringe villages of Dhamtari district, Chhattisgarh, India.
	Tahsil
	Village
	Lichen Family
	Lichen Genera
	Growth Form
	Substrate
	Phorophyte / Surface

	Dhamtari
	Demar
	Parmeliaceae
	Hypogymnia
	Foliose
	Corticolous
	Mangifera indica

	Dhamtari
	Demar
	Parmeliaceae
	Parmelia
	Foliose
	Corticolous
	Mangifera indica

	Dhamtari
	Demar
	Parmeliaceae
	Xanthoparmelia
	Foliose
	Corticolous
	Mangifera indica

	
	
	
	
	
	
	

	Magarlod
	Singpur
	Roccellaceae
	Dirina
	Crustose/Foliose
	Saxicolous
	-

	Magarlod
	Singpur
	Lecanoraceae
	Lecanora
	Crustose
	Saxicolous
	-

	Magarlod
	Singpur
	Lecanoraceae
	Lecanora
	Crustose
	Corticolous
	Shorea robusta

	Magarlod
	Singpur
	Stereocaulaceae
	Lepraria
	Crustose
	Saxicolous
	-

	Magarlod
	Singpur
	Stereocaulaceae
	Lepraria
	Crustose
	Corticolous
	Madhuca indica

	Magarlod
	Singpur
	Parmeliaceae
	Parmelia
	Foliose
	Saxicolous
	-

	Magarlod
	Singpur
	Parmeliaceae
	Parmotrema
	Foliose
	Saxicolous
	Madhuca indica

	Magarlod
	Singpur
	Pertusariaceae
	Pertusaria
	Crustose
	Saxicolous
	-

	Magarlod
	Singpur
	Physciaceae
	Phaeophyscia
	Foliose
	Saxicolous
	-

	Magarlod
	Singpur
	Teloschistaceae
	Pyrenodesmia
	Crustose
	Corticolous
	Shorea robusta

	Magarlod
	Singpur
	Parmeliaceae
	Xanthoparmelia
	Foliose
	Saxicolous
	-

	
	
	
	
	
	
	

	Nagari
	Dugli
	Athyriaceae
	Diplacia
	Crustose/Foliose
	Saxicolous
	-

	Nagari
	Dugli
	Graphidaceae
	Diploschistes
	Crustose
	Corticolous
	Shorea robusta

	Nagari
	Dugli
	Haematommataceae
	Haematomma
	Crustose
	Saxicolous
	-

	Nagari
	Dugli
	Pertusariaceae
	Lepra
	Crustose
	Saxicolous
	-

	Nagari
	Dugli
	Parmeliaceae
	Parmelia
	Foliose
	Saxicolous
	-

	Nagari
	Dugli
	Pertusariaceae
	Pertusaria
	Crustose
	Saxicolous
	-

	
	
	
	
	
	
	

	Nagari
	Bhiterras
	Parmeliaceae
	Canoparmelia
	Foliose
	Corticolous
	Shorea robusta

	Nagari
	Bhiterras
	Parmeliaceae
	Canoparmelia
	Foliose
	Saxicolous
	-

	Nagari
	Bhiterras
	Megasporaceae
	Circinaria
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Arthoniaceae
	Cryptothecia
	Crustose
	Corticolous
	Mangifera indica

	Nagari
	Bhiterras
	Physciaceae
	Dirinaria
	Foliose
	Corticolous
	Mangifera indica

	Nagari
	Bhiterras
	Parmeliaceae
	Hypotrachyna
	Foliose
	Corticolous
	Shorea robusta

	Nagari
	Bhiterras
	Parmeliaceae
	Imshaugia
	Foliose
	Corticolous
	Santalum album

	Nagari
	Bhiterras
	Teloschistaceae
	Kuettlingeria
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Teloschistaceae
	Lecanora
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Megasporaceae
	Lobothallia
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Parmeliaceae
	Myelochroa
	Foliose
	Corticolous
	Mangifera indica

	Nagari
	Bhiterras
	Ochrolechiaceae
	Ochrolechia
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Pertusariaceae
	Pertusaria
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Phlyctidaceae
	Phlyctis
	Crustose
	Saxicolous
	-

	Nagari
	Bhiterras
	Physciaceae
	Physcia
	Foliose
	Corticolous
	Shorea robusta

	Nagari
	Bhiterras
	Verrucariaceae
	Placidium
	primarily Crustose or intermediate
	Corticolous
	Shorea robusta

	Nagari
	Bhiterras
	Teloschistaceae
	Xanthomendoza
	Foliose
	Saxicolous
	-

	Nagari
	Bhiterras
	Parmeliaceae
	Xanthoparmelia
	Foliose
	Corticolous
	Shorea robusta

	Nagari
	Bhiterras
	Parmeliaceae
	Xanthoparmelia
	Foliose
	Saxicolous
	-

	Nagari
	Bhiterras
	Teloschistaceae
	Xanthoria
	Foliose
	Saxicolous
	-

	
	
	
	
	
	
	



3.1 Distribution and Diversity of Lichen Genera
Parmeliaceae Familty was the most species-rich and dominant group that represented 8 genera such as Parmelia, Hypogymnia, Xanthoparmelia, Hypotrachyna, Canoparmelia, Imshaugia, Myelochroa, and Parmotrema (Table 2; Figure 2). This predominance is consistent with earlier reports of the worldwide abundance and ecological flexibility of Parmeliaceae in tropical as well as temperate areas (Mishra et al., 2017; Vinayaka et al., 2025). Families like Teloschistaceae and Physciaceae were also found to be well represented with 5 and 3 genera, respectively, representing a diverse community composition.
The lichen richness recorded in Dhamtari district is similar to other parts of central and eastern India, such as Achanakmar Tiger Reserve (Prajapati et al., 2013) and Bhimashankar Wildlife Sanctuary, Maharashtra (Mishra et al., 2017), indicating that forest-fringe ecosystems of Chhattisgarh offer favorable ecological conditions for colonization by lichens. Bajpai et al. (2018) also documented the extensive distribution of Parmeliaceae in Chhattisgarh, highlighting their ecological versatility and potential to colonize a variety of substrata.

Table 2. Lichen Families and the number of Genera recorded in selected forest-fringe villages of Dhamtari district, Chhattisgarh, India.
	S.No.
	Lichen Family
	No. of Lichen Genera

	1
	Arthoniaceae
	1

	2
	Athyriaceae
	1

	3
	Graphidaceae
	1

	4
	Haematommataceae
	1

	5
	Lecanoraceae
	1

	6
	Megasporaceae
	2

	7
	Ochrolechiaceae
	1

	8
	Parmeliaceae
	8

	9
	Pertusariaceae
	2

	10
	Phlyctidaceae
	1

	11
	Physciaceae
	3

	12
	Roccellaceae
	1

	13
	Stereocaulaceae
	1

	14
	Teloschistaceae
	5

	15
	Verrucariaceae
	1

	Total
	15
	30



Figure 2. Showing the Family wise Distribution of Lichen Genera in selected forest-fringe villages of Dhamtari district, Chhattisgarh, India.


3.2 Village-Wise Distribution and Habitat Associations
Distribution of lichens differed strongly among the chosen villages (Table 3; Figure 3). The richest was found in Bhiterras (Nagari) with 18 genera belonging to 9 families, followed by Singpur (Magarlod) with 9 genera belonging to 7 families. Dugli (Nagari) and Demar (Dhamtari) had comparatively lower diversity with 6 and 3 genera, respectively. This spatial heterogeneity can be attributed to differences in substrate availability, vegetation types, and microclimatic conditions, which have also been found in similar studies of lichen distribution on diverse landscapes (Khare et al., 2020; Prabhakar et al., 2024).
Bhiterras had both corticolous and saxicolous growth habits, with Canoparmelia, Physcia, and Cryptothecia growing on tree bark (Shorea robusta, Mangifera indica, Santalum album), whereas Circinaria and Lobothallia grew on rocky outcrops. This reflects niche partitioning and adaptive mechanisms of lichen taxa to make use of existing microhabitats (Shravanakumara et al., 2010; Joshi & Upreti, 2012). The same trends of microhabitat specialization have also been reported from Kalpetta, Kerala (Balu et al., 2021), and Similipal Biosphere Reserve, Odisha (Satapathy et al., 2021).

Table 3. Lichen Family and Genera richness with substrate distribution across selected forest-fringe villages of Dhamtari district, Chhattisgarh.
	S.No.
	Tahsil
	Village
	No. of Lichen Family
	No. of Lichen Genera
	Corticolous
	Saxicolous

	1
	Dhamtari
	Demar
	1
	3
	+
	-

	2
	Magarlod
	Singpur
	7
	9
	+
	+

	3
	Nagari
	Dugli
	5
	6
	+
	+

	4
	Nagari
	Bhiterras
	9
	18
	+
	+





Figure 3. Showing the Lichen Family Distribution in selected forest-fringe villages of Dhamtari district, Chhattisgarh, India.

3.3 Substrate Specificity and Growth Forms
Substrate preference analysis (Table 3; Figure 4) indicated that corticolous lichens were the most abundant in all locations, followed by saxicolous species. This is in line with patterns from Bilaspur (Chander et al., 2020) and Paschim Medinipur (Sen & Bhakat, 2021), where tree bark offered a stable, nutrient-laden substrate supporting diverse foliose and crustose growth. Shorea robusta, Mangifera indica, and Madhuca indica were among the trees that sheltered a variety of genera, reflecting their status as phorophytes in lichen colonization.

Figure 4. Showing Stacked Bar of the Lichen Genera Richness and their Substrate-Specific Distribution in selected forest-fringe villages of Dhamtari district, Chhattisgarh.

Dominance of foliose growth forms (e.g., Parmelia, Dirinaria, Xanthoria) reflects high humidity and light levels in forest margins, whereas the occurrence of crustose species (Pertusaria, Lecanora, Phlyctis) reflects heterogeneity of microhabitats (Bajpai et al., 2022; Gupta et al., 2024). Heterogeneity of substrate is one of the important drivers that affect the structure of lichen communities, as evidenced from several ecological gradients in India (Pinokiyo et al., 2008; Rashmi & Rajkumar, 2019).
3.4 Ecological and Biogeographical Significance
The lichen genera recorded here form a wide ecological range, from widespread common species (Parmelia, Xanthoparmelia) to habitat-specialized forms (Cryptothecia, Kuettlingeria). The cospeciation of both cosmopolitan and specialized species reflects the ecological sophistication of forest-margin communities in Dhamtari. Additionally, the occurrence of genera such as Dirina, Diploschistes, and Lepraria- commonly found with high humidity and low human-caused disturbance- suggests comparatively undisturbed microhabitats (Bajpai et al., 2018; Biswas et al., 2022).
Lichen richness is controlled mainly by climatic and edaphic factors. Precipitation regimes during different seasons and fluctuations in temperature in central India (Dubey et al., 2023) might also control the distribution and richness of the lichen community. Such controls by climatic factors on the distribution of lichens have also been documented from Arunachal Pradesh (Bajpai et al., 2018), the Western Himalaya (Rawat et al., 2024), and the Western Ghats (Subbaiyan et al., 2023).


4. Conclusion

The present study provides a comprehensive assessment of lichen genera distribution, richness, and habitat specificity across selected forest-fringe villages of Dhamtari district, Chhattisgarh. A total of 30 genera belonging to 15 families were recorded. The dominance of Parmeliaceae, the prevalence of corticolous lichens, and the marked spatial variability in lichen diversity underscore the ecological heterogeneity of the region. Corticolous lichens were more frequent than saxicolous species, emphasizing the significance of phorophyte diversity, especially tree species like Shorea robusta and Mangifera indica, in structuring lichen communities. Bhiterras showed the highest diversity, reflecting optimal microclimatic and substrate conditions. The occurrence of both cosmopolitan and specialized taxa attests to the ecological heterogeneity and environmental stability of the investigated landscapes. These results not only increase our knowledge of lichen ecology in central India but also highlight their value as sensitive bioindicators of habitat quality and environmental change. Additional long-term monitoring and molecular techniques are suggested to examine lichen reactions to climatic dynamics and anthropogenic forces.
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