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Abstract

Lichens are symbiotic associations between a fungus and an alga or, in some cases, a cyanobacterium.
This partnership enables both organisms to persist in habitats such as bare rocks or tree bark, where
neither could survive independently. Due to their sensitivity to environmental changes, lichens serve as
reliable bioindicators for monitoring ecosystem health and air quality. Their presence and diversity in a
region provide valuable insights into local environmental conditions. The present study documents the
diversity and distribution of lichens in Dhing town, Nagaon district, Assam, with particular emphasis on
the Dhing College campus and adjacent areas. The region, characterized by a humid tropical monsoon
climate and rich vegetation cover, offers favorable conditions for the growth and establishment of
diverse lichen communities. The varied vegetation structure and availability of suitable host trees further
contribute to the richness of epiphytic lichen communities. The observed diversity and abundance of
lichens indicate favorable microclimatic conditions and relatively low levels of air pollution in the
region. These findings provide baseline data on lichen diversity in Dhing and highlight the significance

of lichens as indicators of environmental quality.
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Introduction

India supports an estimated 89,450 described species of living organisms, representing approximately
7.3 percent of global biodiversity (Rout et al., 2010). Lichens constitute a significant component of this
diversity, with over 2,900 documented species, which accounts for 14.8 percent of the globally
recognized lichen species (19,500 species) within the phylum Ascomycota. Of these, about 540 species
(over 18 percent) are endemic to India. Notably, only a single species from the Basidiomycota group,
Dictyonema irrigatum (Berk & M.A. Curtis) Lucking, has been recorded in the country (Botanical

Survey of India, 2021). Lichens in India inhabit a wide range of substrates, such as tree bark, rocks, soil,
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decaying wood, living leaves, and other surfaces, and are distributed across eight lichen geographical
regions: the Eastern Himalayas, Western Himalayas, Western Ghats, Andaman and Nicobar Islands,
Central India, Gangetic Plains, Western Dry Region, and the Eastern Ghats-Deccan Plateau. The Eastern
Himalayas and Western Ghats are identified as the most biodiverse regions for lichens in India. While
India is estimated to harbours approximately 2,040 lichen species (Awasthi, 2000), recent research
indicates that actual diversity may be considerably higher due to underexplored areas and the presence
of cryptic species (Hawksworth, 2001; Upreti et al., 2015). Lichens are unique organisms characterized
by a symbiotic association between fungi and algae or cyanobacteria (Ahmadjian, 1993). The present
study aims to document the lichen diversity within the Dhing College Campus. Although lichens play
an important ecological role, the diversity in this region remains insufficiently documented, and
numerous species are likely yet to be identified. The area's humid climate, substantial annual rainfall,
and moisture-laden monsoon winds from the Bay of Bengal provide optimal conditions for lichen
proliferation. Furthermore, the varied topography and elevation enhance their abundance. Despite the
rich lichen diversity, northeastern India remains significantly understudied. Ongoing deforestation poses
a critical threat, potentially resulting in the irreversible loss of undiscovered lichen species be fore they

can be scientifically described (Ramakantha et al., 2003).

Material and Methods

Study Area

Dhing town is located approximately 25 kilometers from Nagaon town. The study was conducted at
different locations in Dhing town, situated in the Nagaon district of Assam, India, with a focus on the
Dhing College campus, Dhing Chariali and Dhing Bazar area. Host plant species included viz., Plumeria

alba, Terminalia arjuna, Gmelina arborea, Aquilaria malaccensis, and Tectona grandis, etc.,

Geographical Location of Dhing

Fig. 1: Map showing the study area
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Climatic Condition

The region experiences a tropical monsoon climate characterized by abundant rainfall and consistently
high humidity. Distinct seasonal variations are evident, with hot summers and comparatively cooler
winters. SKy conditions vary significantly throughout the year; February generally exhibits the clearest

skies, whereas July is predominantly overcast (India Meteorological Department, 2023).

Methods of Sample Collection

The field survey was conducted from November 2023 to February 2024. A stratified random sampling
approach was employed to cover different microhabitats within the study area, including roadside
plantations, campus gardens, and shaded tree stands. Samples were collected from twigs and stems of
various tree species with well-colonized lichens. Following standard protocols, samples were packaged
in zip-lock plastic bags and labeled with collection number, date, location, host species, and habitat

characteristics for transport to the laboratory (Orange et al., 2010).

Method of Data Analysis

Collected specimens were air dried at room temperature and cleaned to remove extraneous debris.
Preliminary identification was based on morphological and anatomical characteristics such as thallus
form, color, surface texture, and reproductive structures. Final taxonomic identification was performed
by the ICFRE-Bamboo and Rattan Centre, Aizawl, Mizoram. Voucher specimens have been deposited
in the Advance Institutional Biotech Hub, Dhing College herbarium, Nagaon, Assam, to serve as a

permanent reference collection for future research and student training.

Results and Discussion

A total of 13 lichen species (Table 1.) were documented in Dhing Town, Nagaon district, Assam,
representing three primary growth forms: crustose, foliose, and fruticose. Among these, six species were
crustose, six were foliose, and one was fruticose. The lichens predominantly colonized the bark, twigs,
and stems of roadside campus trees, particularly Plumeria alba, Terminalia arjuna, Gmelina arborea,
Aquilaria malaccensis, and Tectona grandis. (Fig. 2) presents the relative distribution of these growth
forms. Crustose and foliose lichens each constituted 46.15 percent of the total species, while fruticose
lichens comprised 7.70 percent. The dominance of crustose and foliose lichens suggests favorable
environmental conditions with relatively low pollution levels, consistent with findings from other
tropical regions (Saipunkaew et al., 2005). Crustose lichens typically tolerate higher light exposure and
variable moisture, whereas foliose lichens generally require moderate shade and stable humidity
(Ahmadjian, 1993; Orange et al., 2010). The presence of a fruticose lichen, which is generally more
sensitive to air pollutants, further supports the conclusion that the study area maintains good air quality
(Rout, 2007).

The lichen diversity observed in Dhing town aligns with findings from comparable surveys in

northeastern India and other tropical regions. Research from southern Assam and neighboring areas has
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documented a predominance of crustose and foliose epiphytic lichens in semi-urban landscapes
characterized by substantial vegetation cover (Rout et al., 2010; Nayaka et al., 2002). Furthermore, semi-
urban environments with minimal industrial activity and moderate vehicular traffic generally support
relatively diverse lichen assemblages (Saipunkaew et al., 2005). The present results support the
importance of campus ecosystems and roadside plantations as refuges for cryptogamic biodiversity,

particularly in fast-growing urban regions.

Distribution of Lichens
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Fig. 2: Distribution of lichen growth forms recorded from Dhing town, Nagaon district, Assam

Fig. 3: a & b. Foliose Lichen, c. Fruticose Lichen, d. Crustose Lichen
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Table 1: List of Lichens recorded from Dhing town, Nagaon district, Assam, with collection detail

SI No. Collection Scientific Name Family Growth Host Species Collected from
No. Form

1 DC/L/01 Oxneriopsis bassiae (Ach.) Telochistaceae Crustose Plumeria alba L. Dhing College campus
S.Y. Kondr.Upreti&Hur

2 DC/L/02 | Cryptothecia striata Thor. Arthoniaceae Crustose Terminalia arjuna (Roxb. | Dhing College campus

ex DC.) Wight & Am.

3 DC/L/03 Graphina rufopallida (Vain.) Graphidaceae Crustose Gmelina arborea Roxb. Dhing Chariali, Roadside
Zahlbr.

4 DC/L/04 | Chrysothrix candelaris (L.) Chrysotricaceae Crustose Aquilaria malaccensis Dhing Chariali, Roadside
Laundon Lam.

5 DC/L/05 | Graphis nigroglauca Graphidaceae Crustose Tectona grandis L.f. Dhing Chariali, Roadside
Leighton.

6 DC/L/06 | Bacidia incongruens (Stirton) Ramalinaceae Crustose Plumeria alba L. Roadside
Zahlbr.

7 DC/L/07 | Parmotrema tinctorum (Nyl.) Parmeliaceae Foliose Terminalia arjuna (Roxb. | Dhing College campus
Hale ex DC.) Wight & Arn.

8 DC/L/08 | Pyxinesorediata (Ach.) Mont. Caliciaceae Foliose Gmelina arborea Roxb. Roadside

9 DC/L/09 | Pyxine cocoes (Sw.) Nyl. Caliciaceae Foliose Plumeria alba L. Dhing Chariali

10 DC/L/10 | Pyxine reticulata (Vain.) Caliciaceae Foliose Tectona grandis L 1. Dhing Bazar
Vain.

11 DC/L/11 | Parmotrema praesorediosum Parmeliaceae Foliose Aquilaria malaccensis Roadside
(Nyl.) Hale Lam.

12 DC/L/12 | Dirinaria papillulifera (Nyl.) Caliciaceae Foliose Terminalia arjuna (Roxb. | Dhing College campus
D.D. Awasthi ex DC.) Wight & Arn.

13 DC/L/13 | Unidentified o Fruticose Gmelina arborea Roxb. Dhing College campus
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