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ABSTRACT

The present study recorded a total of 199 lichen taxa belonging to 66 genera and 26 families from 
42 localities of the district Almora in Uttarakhand. Among these localities, Jageshwar showed 
maximum diversity with 72 species belonging to 36 genera, followed by Soni Binsar (69 species, 
33 genera) and Aera Dev (38 species, 19 genera). Among the different growth forms, foliose 
lichens are dominant, with 125 species, followed by crustose lichens, with 47 species. The list 
of lichens, along with localities, is provided.   

INTRODUCTION

The Almora district is located in the central Kumaun area 
of Uttarakhand, between latitudes 29⁰30′ N and 30⁰20′ 
N and longitudes 79⁰20′ E to 80⁰20′ E. The district has 
a total geographical area of 3090 km2 and the altitude 
ranges between 1200 to 2800 m. The vegetation of the 
district is classified into tropical, sub-tropical, sub-alpine 
and alpine types. In the lower altitude (1000–1500 m), the 
district exhibits deciduous forest with phorophytes such 
as Pinus roxburghii and Syzygium cumini, while Quercus 
leucotrichophora and Rhododendron arboretum are 
common in higher altitudes along with some coniferous 
trees (Mishra and Upreti 2015). The floristic survey of 
lichens from the Almora district was carried out by Awasthi 
(1957, 1960a, 1960b) and reported the genera Anaptychia 
and Physcia. Mishra and Upreti (2015) enumerated 112 
species belonging to 41 genera and 20 families from various 
localities of the district. Although several explorations 
were carried out in the district previously for lichens, the 
information is scattered. The present manuscript provides a 
comprehensive account of lichens from the Almora district.  

MATERIALS AND METHODS

The present study is based on the published literature and 
re-examination of the specimens preserved in the herbarium 
of CSIR-National Botanical Research Institute, Lucknow 
(LWG), which also contains the personal herbarium of Dr. 
D.D. Awasthi (LWG-AWAS) and herbarium of University 

of Lucknow (LWG-LWU). The morphology, anatomy and 
chemistry of the preserved specimens were studied in the 
laboratory. The morphological examination was done under 
a stereo-zoom microscope (LeicaS8 APO) and thin hand-
cut sections of thallus and reproductive structures were 
observed under a compound microscope (Leica DM500) 
to study anatomy. For spot tests, routine reagents such as 
K, C and P were used where K is 10% aqueous solution, C 
is calcium hypochlorite, and P is paraphenylenediamine. 
The Thin Layer Chromatography (TLC) was performed in 
solvent system A (Toluene:1,4-dioxane: acetic acid: 180: 
60: 8 ml) following the techniques of Orange et al. (2001). 
The specimens were identified up to the species level with 
the help of keys of Awasthi (1991), Awasthi (2007), Awasthi 
(2010) and Mishra & Upreti (2015). The identification of 
species was confirmed by matching with available type 
specimens or with well-identified specimens available 
at LWG. The nomenclature of the identified species was 
updated following www.indexfungorum, and families were 
assigned following Wijayawardene et al. (2022). A map of 
the study area was obtained by QGIS 3.28 and Uttarakhand 
state GIS portal https://stategisportal.nic.in/.

RESULT AND DISCUSSION

The study resulted in a total of 199 taxa belonging to 
66 genera and 26 families from 42 different localities of 
Almora district (Table 1 & Fig. 1). Out of 42 localities of 
the district, Jageshwar, Soni Binsar and Aera Dev exhibit 
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Fig. 1: Map showing collection sites. (A) India showing Uttarakhand, (B) Uttarakhand showing Almora district (C) Almora 
district showing study areas
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the luxuriant growth of lichens represented by 72, 69 and 38 
species, respectively. The study area showed a dominance of 
foliose lichens with 125 species, followed by crustose (47 
species), fruticose (17 species), dimorphic (08 species) and 
squamulose forms (02 species) (Fig 2). The Parmeliaceae 
is the dominant family in the study area represented by 65 
species belonging to 16 genera, followed by Physciaceae 
with 35 species and 8 genera. The other important families 
in the Almora district are Collemataceae, with 14 species 
and three genera, and Lecanoraceae with 14 species 
and one genus (Fig. 3). The lichen genus Parmotrema 
exhibits its dominance as represented by 18 species, 
followed by Heterodermia with 16 species. Bulbothrix 
setschwanensis, Heterodermia diademata, Hypotrachyna 
cirrhata, Parmotrema reticulatum, Phaeophyscia hispidula 
and Physcia dilatata are the most common and widely 
distributed species found growing on various substrates, 
both in tropical and temperate areas of the district.

The Almora district has a rich diversity of phorophytes, 
which are preferred by the bark-inhabiting (Corticolous) 
lichens exhibiting their dominance with 149 species 
which is followed by 65 saxicolous and 28 terricolous, 
05 muscicolous and 01 foliaceous lichen, species. In the 
district, coniferous (Cedrus deodara, Pinus sp.) and oak 
(Quercus sp.) trees grow luxuriantly at elevations between 
1500 to 2000 m, either in mixed or isolated forest patches 
and harbor luxuriant growth of lichens. The district is 
under constant pressure from visitors because it is one of 
the most popular tourist destinations in northern India. The 
district is also conveniently located for plant exploration 
field trips. The Ranikhet has lost its maximum biodiversity 
as the result of the high volume of tourists, the rapid rate 
of urbanization, and the regular botanical excursions by 
students from various institutions. The majority of plant 
groups, including lichens, are now only found in small areas 
of forests. Due to the change in microclimate and loss of 
habitat, the plants available in luxuriance in the past are 
now vanished. 

The present study also revealed that the localities 
situated in and around Dwarahat, Dunagiri, Takula and other 
populated areas have poor to scarce growth of lichens due to 
heavy anthropogenic activities. However, in these areas, the 
lichens colonize cultivated trees such as Grewia, Populus, 
Prunus, Pyrus and Rubina. The present enumeration of 
lichens from the Almora district will act as a baseline record 
for future biomonitoring studies in the area. 
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Fig. 3: Graph shows species diversity under the different families in the Almora district

Fig. 2: Graph shows different growth forms of the lichens in the Almora district

laboratory facilities under OLP0114. The authors are 
thankful to Drs. D.K. Upreti and S. Nayaka for their 
valuable suggestions and authors are grateful to previous 
lichen collectors whose specimens were available 
at herbarium LWG. The author GKM is grateful to 
Anusandhan National Research Foundation (ANRF), New 
Delhi, for the SERB International Research Experience 
(SIRE) fellowship (SIR/2022/00161), while author PM is 
thankful to the University Grant Commission, New Delhi, 
for providing financial assistance in the form of a Senior 
Research Fellowship (SRF). 

REFERENCES
Adhikari R, Nayaka S and Ngangom R (2023). New multispored 

species of the lichen genus Lecanora from India with an 
updated world key. Taiwania 68(3): 327-338. DOI: 10.6165/
tai.2023.68.327.

Awasthi DD (1957). On new lichens from the Himalayas I. Proc. 
Indian Acad. Sci. 45:129-139.

Awasthi DD (1960a). Contributions to the lichen flora of India 
and Nepal. I. The genus Physcia (Ach.) Vain. J. Indian Bot. 
Soc. 39:1-21.

Awasthi DD (1960b). Contributions to the lichen flora of India 



18

An Assessment of Lichens Diversity in Almora District, Kumaun Himalaya, Uttarakhand

 

and Nepal. II. The genus Anaptychia Körb. J. Indian Bot. 
Soc. 39(3):415-442.

Awasthi DD (1991). A key to the microlichens of India, Nepal 
and Sri Lanka. Biblioth. Lichenol., Bd. 40, J. Cramer, Berlin, 
Stuttgart. 340 pp.

Awasthi DD (2007). A compendium of the macrolichens from 
India, Nepal and Sri Lanka. Bishen Singh Mahendra Pal 
Singh, Dehra Dun, India. 580 pp. 

Awasthi DD (2010). Foliicolous lichens of the world. A review. 
Indian J. Forest., Additional Series III. Bishen Singh 
Mahendra Pal Singh, Dehra Dun, India. 113 pp.

Bajpai R, Upreti DK and Nayaka S (2018). The lichen genera 
Lepraria (Stereocaulaceae) and Leprocaulon (Leprocaulaceae) 
in India. Phytotaxa 356 (2): 101-116. DOI: 10.11646/
phytotaxa.356.2.1.

Gahtori R, Paliwal A, Chand G, Anand R, Bajpai R, Upreti DK, 
Joshi P, Tewari LM, Joshi Y and Upadhyay S.K (2022). 
Lichens biodiversity in Uttarakhand and significance of precise 
species identification for promoting lichen conservation and 
trade. Journal of Biodiversity and Environmental Sciences 
21(4):118-139.

Joshi Y and Tripathi M (2013). Byssoloma subdiscordans (Nyl.) 
P. James: Distributional range and its habitat preference in the 
Indian subcontinent. Journal of Applied and Natural Science 
5 (2): 375-377.

Joshi Y, Nayal S, Tripathi M, Bisht K, and Upreti DK (2014a). 
Distribution and diversity of lichenized fungi colonizing 
Jageshwar group of temples, Almora, Uttarakhand. Proc. 
Natl. Acad. Sci., India, Sect. B Biol. Sci. 85(2):545-554. DOI 
10.1007/s40011-014-0350-7.

Joshi Y, Tripathi M, Bisht K, and Upreti DK (2014b). Current 
Distributional Status of Remototrachyna adducta (Nyl.) 
Divakar & A. Crespo in India. Natl. Acad. Sci. Lett. 37(4):397-
399. DOI 10.1007/s40009-014-0252-5.

Joshi Y, Tripathi M, Divakar PK, and Upreti DK (2014c). A note 
on the occurrence of Xanthoparmelia saxeti (Stizenb.) Amo, A. 
Crespo, Elix & Lumbsch in India. Journal of Plant Taxonomy 
and Geography 69(1):137-139. DOI http://dx.doi.org/10.108
0/00837792.2014.913381.

Joshi Y, Chandra K and Tripathi M (2014d). A new species of 
Heterodermia (Ascomycota, Physciaceae) from India, along 
with a new record and range extension of lichenized fungi in 
India. Phytotaxa 170(1): 049-052.

Joshi Y, Tripathi M, Jinnah Z, Bisht K and Upreti DK (2016). 
Host specificity of epiphytic macrolichens: a case study of 
Jageshwar forest (Uttarakhand) India. Tropical Ecology 57: 
1-8.

Joshi Y, Upadhyay S, Shukla S, Bisht K, Chandra K and Tripathi 
M (2018). Sacred Groves: Treasure House for Macrolichen 
Diversity in Kumaun Himalaya. Proc. Natl. Acad. Sci., India, 
Sect. B Biol. Sci. 88(3):935-948. DOI https://doi.org/10.1007/
s40011-016-0832-x.

Khare R (2012). Morphotaxonomic studies on cyanophycean 
lichens of Himalaya. PhD Thesis Hemwati Nandan Bahuguna 
Garhwal University, Srinagar, Garhwal, Uttarakhand.

Kumar V, Ngangom R, Nayaka S and Ingle KK (2021). New 
species and new records in the lichen genus Rinodina 
(Physciaceae) from India. Taiwania 66(2): 193-202. DOI: 
10.6165/tai.2021.66.193

Mishra GK and Upreti DK (2015). Lichens flora of Kumaun 
Himalaya. Lap Lambert Publishing.

Mishra GK, Upreti DK, Nayaka S, Thell A, Karnefelt I, Lokos 
L, Hur JS, Sinha GP and Kondratyuk SY (2020). Current 
taxonomy of the lichen family Teloschistaceae from India 
with descriptions of new species. Acta Botanica Hungarica 
62(3-4):309-391. DOI: 10.1556/034.62.2020.3-4.5.

Orange A, James PW and White FJ (2001). Microchemical 
Methods for the Identification of Lichens. British Lichen 
Society: London, UK pp. 1–101.

Rai H, Nayaka S, Upreti DK and Gupta RK (2019). A New Record 
of Canomaculina (Parmeliaceae, Ascomycota) from Western 
Himalaya, India. Natl. Acad. Sci. Lett. 42(5):429-431. DOI 
https://doi.org/10.1007/s40009-018-0760-9.

Shashi (2017). Distribution and diversity pattern of macrolichens 
along an altitudinal gradient. PhD. Thesis, Kumaun University, 
Nainital Uttarakhand.

Shukla P, Upreti DK and Tewari LM (2014). Lichen genus Usnea 
(Parmeliaceae, Ascomycota) in Uttarakhand, India. Current 
Research in Environmental & Applied Mycology 4 (2): 188-
201. DOI 10.5943/cream/4/2/6.

Singh KP and Sinha GP (2010). Indian Lichens: An annotated 
Checklist. Kolkata: Botanical Survey of India, Ministry of 
Environment and Forest.

Sonam, Kumar B, Arya V and Upreti DK (2017). Lichens as Key 
Indicators of Forest Health in Sauni-Binsar Grove, Kumaun 
Himalaya, India. Indian Journal of Ecology 44(3): 654–657.

Tripathi M and Joshi Y (2019). Endolichenic Fungi: A Case Study 
from Uttarakhand. In: Endolichenic Fungi: Present and Future 
Trends. Springer, Singapore. https://doi.org/10.1007/978-981-
13-7268-1_6.

Wijayawardene NN, Hyde KD, Dai DQ, et al. (2022). Outline 
of Fungi and fungus-like taxa 2021. Mycosphere 13 (1):53-
453.

http://dx.doi.org/10.1080/00837792.2014.913381
http://dx.doi.org/10.1080/00837792.2014.913381
https://doi.org/10.1007/s40011-016-0832-x
https://doi.org/10.1007/s40011-016-0832-x
https://doi.org/10.1007/s40009-018-0760-9
https://doi.org/10.1007/978-981-13-7268-1_6
https://doi.org/10.1007/978-981-13-7268-1_6

