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Ethnobotanical and Morphological Study of Lichen Species from Chota-Banghal and Holi Regions of Himachal Pradesh, India

ABSTRACT
This paper investigates the lichen diversity of the Chota Banghal area of Kangra district, and the Holi area of Chamba district of Himachal Pradesh, India. A total of 22 lichen species were recorded in the sites surveyed in this area, with elevation ranging from 1,600–2,250 meters. Foliose lichens were the most dominant growth form, followed by crustose and then fruticose. There were three families; Parmeliaceae (13 species) was the most numerous family, it was followed by Physciaceae (3 species). Overall, 10 families, 16 genera, and 22 species were identified in the study. In addition to providing a taxonomic document, this study includes a few ethnobotanical uses of lichen species traditionally recorded by local people in the study area. The results of this research provide an important baseline record for lichen and lichens biodiversity conservation and help provide some potential leads for future bioprospecting.
Keywords: Lichen diversity, Ethnolichenology, Morphological characterization, Himachal Pradesh,  Bioprospecting.
1. INTRODUCTION
A lichen is a symbiotic partnership between a fungus, referred to as the “mycobiont,” and at least one photosynthetic partner, known as the “photobiont,” which may be a microalga, a cyanobacterium, or a combination of both (Spribille et al. 2022). Lichens make up around 8% of the planet's surface and are the most common life type there. The majority of the lichen thallus is made up of the fungal component, and the algal cells and hyphae create a tight network that resembles a mass of tissue. Lichens have cosmopolitan distribution. They are found in harsh cold of Tundra to hot deserts. The unique distribution of lichens makes them important for biodiversity studies. At present, India is represented by approximately 2900 species of lichens (Nayaka and Upreti 2021). A total of 714 species of lichens belonging to 189 genera and 49 families are reported from Himachal Pradesh by Bajpai et al. (2022). Rawat and Kumar (2025) described the presence of 90 lichen species in Tehri Garhwal Region of Uttarakhand in North Western Himalayas.

Across the broader Himalayan region, lichens are similarly valued. For instance, Lobaria pulmonaria is recognised for its medicinal properties, particularly in treating respiratory ailments. Cetraria islandica, known as Iceland moss, has been traditionally used in Europe and is also found in the Himalayas; it's consumed after proper preparation to remove its naturally occurring toxins (Sánchez et al. 2022). The significance of lichens extends beyond their practical uses (Bhagarathi et al. 2023). They are considered bioindicators, reflecting the health of their environment. Their sensitivity to air pollution makes them valuable in assessing ecological changes (Poleva and Polev 2024). Moreover, the collection and use of lichens are deeply intertwined with local traditions and knowledge systems, emphasizing the need for conservation and sustainable practices to preserve these unique organisms and the cultural heritage associated with them (Bautista-González et al. 2022). The present study aims to make a more intensive effort to document lichen diversity from these previously unexplored regions. This research seeks to fill gaps in our knowledge of the lichen species found in these areas and contribute to a deeper understanding of their ecological significance.

2. MATERIAL AND METHODS:

2.1 Study Area
Chota Bhangal lies within the Kangra district in Himachal Pradesh and is part of the Dhauladhar Range. The terrain is rugged, with deep valleys, high ridges, and dense forests, making it a popular destination for trekking and exploring pristine natural beauty. The area has a unique variety of flora and fauna, including alpine herbs, diverse lichen species, and forests of pine, cedar, and oak. The valley also serves as a habitat for Himalayan wildlife like black bears, leopards, and various bird species. This region is less disturbed by tourism, making it ideal for biodiversity and ecological studies. The Holi region in Chamba district is a remote area in the Pir Panjal range, nestled at the convergence of mountain ridges and the Ravi River basin. This valley features steep cliffs, alpine meadows, and forests, adding to its serene and untouched appeal.

2.2 Sample collection
Lichens samples were collected from different study sites of the study area.The morphological structures of the lichen specimens were examined under a stereozoom microscope at the CSIR-National Botanical Research Institute (LWG) herbarium, which holds a collection of voucher specimens.A compound microscope was used to study the anatomical features of the thallus (Awasthi 2007). To identify the chemical components in the thallus, color tests were performed using aqueous KOH (K), Steiner's stable paraphenylenediamine (PD), and aqueous Ca(ClO2) (C) reagents. TLC was employed based on the methods of Orange et al. (2001) to identify the lichen compounds using solvent systems A and C. The new nomenclature for the discovered species was derived from the Index Fungorum and the latest developments in lichen systematics, ensuring alignment with contemporary classification standards.
3. RESULTS AND DISCUSSION
The present study documented a total of 22 lichen species, belonging to 16 genera and 10 families, from the Chota-Banghal and Holi regions of Himachal Pradesh. The family Parmeliaceae was the most dominant, followed by Physciaceae, with foliose lichens being the most common growth form. The species were distributed across elevations ranging from 1,600 to 2,250 meters, reflecting rich lichen diversity in these mid-hill ecosystems.

1. Ramalina conduplicans Vain. 
Family- Ramalinaceae

Locality: Bhujling village

Substrate: Cedrus tree

Altitude: 2236 meter

Chemical test K-, C-, P-.

The thallus is shrubby and grows from a narrow holdfast. It is 3-5(-10) cm long, erect to decumbent, and its branches are solid and flattened. The thallus is greenish grey to yellowish brown, branched, and its upper surface is smooth, punctiform, and hardly pseudocyphellate; its lower side lacks soredia; the chondroid tissue is uneven in thickness, clearly cracked into hyphal bundles; and the medulla is solid.Ascospores, either straight or curved, 10-17 x 3-6 µm; apothecia, 2-7 mm in diameter. 

2. Dermatocarpon velereum Zschacke 

Family- Verrucariaceae

Locality: Billing village

Substrate: Rock

Altitude:1700 meter

Thallus saxicolous is typically monophyllous, up to 12 cm broad, umbilicate, rather thick, and leathery; the lower side is black with dark coralloid rhizinomorphs; the upper side is light brownish to brownish red. Thallus is 200–450 flm thick in the periphery and 600–1000 flm thick in the center; the upper and lower cortices are 18–35 and 35–100 µm thick, respectively. Ascospores are ellipsoid, 9-12 x (5-) 6-9 µm; perithecia are pale red. There is no lichen material.

3. Parmotrema praesorediosum (Nyle.) Hale
Family- Parmeliaceae

Locality:  Chota Banghal

Substrate: Plum Tree 

Altitude: 2210 meter

Thallus saxicolous or corticolous, adnate, to 10 cm across; lobes 5-8 mm broad, eciliate; medulla white; bottom side centrally black, small peripheral zone lighter tan, nude; top side grey to darker, emaculate; soredia granular.

Chemistry: medulla K-, C-, KC-, and P-.

4)  Myelochroa aurulenta (Tuck.) Elix & Hale
 Family: Parmeliaceae

Locality: Bir village, Kangra

Substrate: Tree

Altitude: 1690 meter

The thallus is primarily corticolous, occasionally saxicolous, and closely attached, reaching up to 10 cm in diameter. Lobes extend up to 5 mm wide with blue-black margins and cilia in the lobe axils. The upper surface ranges from yellowish-grey to darker tones and is covered with pustules that rupture to release soredia; standard soralia are also present, with granular soredia. The underside is rhizinate, and the medulla is generally white, showing a sulfur-yellow color beneath the soralia.

Chemistry: Medulla K-, or K + yellow, C-, KC-, P-;zeorin and leucotylin present.

5) Phaeophyscia hispidula var. hispidula (Ach.) Essl. 

Family: Physciaceae

Locality: Danasur village

Substrate: Soil

Altitude: 2295 meter

The lower surface is black, with long black rhizines that extend beyond the lobe edges. The medulla is white. The thallus can be corticolous, terricolous, or saxicolous, reaching up to 8 cm across. Lobes measure 2–3 mm in width and have rounded tips. The upper surface is grey-brown, with laminal, capitate soralia that extend to the edges.

Chemistry: No lichen substance is present.

6) Leptogium sp.
Locality: Bhujlin village

Substrate: Tree (Rhododendron)

Altitude: 2245 meter 

The thallus is typically foliose (leaf-like) and gelatinous; color ranges from dark grey to bluish-black or brownish. The upper surface may be smooth, wrinkled, or ridged, depending on the species. The lower surface is often similar in color to the upper surface but may have a slightly different texture. Rhizines absent.

Chemistry: No lichen substance is present. 

7. Candelaria concolor (Dicks.) Arnold 

Family: Candelariaceae

Locality: Polling village

Substrate: Tree (Apple)

Altitude: 2160 meter

The thallus is foliose, rosette-shaped, reaching up to 15 mm in diameter, and is minutely lobate. The lobes are up to 2 mm long and 0.5 mm wide, with granular soredia at the lobe tips. The Indian specimens examined are sterile. 

Chemical tests for the cortex are K-, C-, KC-, and P-. The lichen contains pulvinic acid and calycin.

8. Pyxine berteroana (Fee) Imshaug
Family: Caliciaceae

Locality: Cherna village

Substrate: Tree

Altitude: 2240 meter

The thallus is corticolous, with an upper surface that is grey to greyish-green, and it contains a photobiont. Ascomata:Apothecial, black, round to ellipsoidal, adnate, and somewhat erumpent from the thallus, measuring around 300 to 800 μm in diameter; Hymenium: 65–100 μm, hyaline.  Ascospores: Packed, brown, smooth-walled, measuring 12–20 × 4–7 μm, 0–1 septate, with large guttules with cone-shaped ends.

9. Flavoparmelia caperata (L.) Hale

Family: Parmeliaceae

Locality: Chota Banghal

Substrate: Rock

Altitude: 2098 meter

The thallus is primarily corticolous but can occasionally be saxicolous or terricolous, reaching up to 20 cm in diameter. The upper surface is plicate, featuring pustules on the ridges that evolve into distinct or merging soralia with granular soredia. The underside is black, with a narrow, shiny brownish margin. Rhizines are short and simple, and the medulla is white.

Medulla K-, C-, KC-, and P+ orange-red; upper cortex K-. The cortex contains usnic acid, while the medulla contains caperatic and protocetraric acids. 

10. Phaeophyscia ciliata (Hoffm.) Moberg 

Family: Physciaceae

Locality:Ghanyari village

Substrate: Soil

Altitude: 2287 meter

Usually corticolous, but sometimes tericolous or saxicolous, the thallus is 5 cm across. Lower side is rhizinate with an irregularly thick photobiont layer, and a thin, white medulla. Ascospores of the Physcia type; apothecia to 3 mm in diameter, coronate. 

Chemistry: K-, C-, P-.

11. Heterodermia diademata (Taylor) D.D. Awasthi
Family: Physciaceae

Locality: Billing, Kangra

Substrate: Bark of Tree

Altitude:1900 meter

The upper surface ranges from grey to grey-white, lacking isidia or soredia. The underside is pale brown colored rhizines. The thallus, which can be corticolous, terricolous, or saxicolous, reaches up to 15 cm across and is branched, with linear lobes up to 2.5 mm wide, rarely showing secondary lobules in the central area. The cortex of the receptacle typically hosts numerous apothecia, reaching up to 7 mm in diameter. Ascospores measure (16-) 22–32 (-40) x 10–18 µm, without sporoblastidia. The medulla contains zeorin, with K+ yellow, Co, and P+ pale yellow reactions.

12. Parmotrema ravum (Krog & Swinscow) Serus. 

Family: Parmeliaceae

Locality: Dyonala village

Substrate: Soil on rock

Altitude: 2267meter

The lichen has a pale yellow-grey thallus with eciliate lobes and grey marginal soralia. The thallus, which is corticolous and adnate, reaches up to 10 cm in diameter, with lobes measuring 5–12 mm in width. The upper surface is pale yellow-grey, sometimes faintly white-maculate or emaculate. Soralia are marginal, linear to subcapitate on the edges of the lobes, and contain granular soredia. The lower surface is black at the center with a tan, bare marginal zone, and the medulla is white. Indian specimens are sterile. Chemical tests show the cortex as K+ yellow, with the medulla testing K-, C-, KC-, and P+ orange-red. The cortex contains atranorin and usnic acid in trace amounts, while the medulla has protocetraric acid and zeorin.

13.Physcia dilatate Nyl. 

Family: Physciaceae

Locality: Billing, Kangra 

Substrate: Bark of tree

Altitude:1650 meter

Thallus corticolous, infrequently saxicolous, lobes 2-5 (-10) mm broad, upper side pruinose, whitish grey to grey, without isidia and soredia, lower side grey to darker, lower cortex paraplectenchymatous. Thallus is (2-) 5-10 cm across. Diameter of apothecia to 1.5 mm; ascospores (18-) 21-32 x 10-13(- 15) µm. Medulla K +.

14. Acarospora smaragdula (Wahlenb.) A. Massal. 

Family: Acarosporaceae

Locality: Swad, Chota Banghal

Substrate: Rock

Altitude:2235 meter

Thallus saxicolous, subareolate-squamulose; squamules to 2 mm across; upper cortex 35-60 ~m thick; upper side golden brown to dark reddish brown. Hymenium height: 125-140(-200) ~m. Reddish-rusty Medulla K+. There is norstictic acid present.

15. Peltigera praetextata (Florke) Zopf 
Family: Peltigeraceae

Locality: Deyonala, Chota Banghal

Substrate:Soil

Altitude: 2281 meter

Thallus terricolous, muscicolous, saxicolous, or corticolous, up to 16 cm across; lobes up to 5 cm long, 7–20 mm wide; upper side greyish brown to brown, tomentose, smoothing towards the center; isidia or phyllidia along cracks and margins; phyllidiasquamiform to coralloid; lower side reticulate, brown-black veined in the middle and pale brown in the periphery; rhizines simple; photobiont a Nostoc. Apothecia up to 10 mm in diameter, eventually reflexing longitudinally; acicular, 3-7 septate, 32-65 x 3-5 µm ascospores. There is no lichen material. 

16. Punctelia subrudecta (Nyl.) Krog 

Family: Parmeliaceae

Locality: 2 km away from Swad, Chota Banghal

Substrate: Apple tree

Altitude: 2210 meter

Thallus corticolous or saxicolous, 4-6 cm broad, with lobes 1-3 mm wide, a grey to blue grey upper side, punctiform pseudocyphellae that become sorediate, laminal and marginal soralia, and a pale brown lower side.  There is no known apothecia. 5-7 11m long, unciform Pycnoconidia. Medulla K-, P-, KC+ red, and C+ red. There is lecanoric acid. 

17. Leptogium cyanescens (Ach.) Korb. 

Family: Collemataceae

Locality:Daynaser village

Substrate: Rock

Altitude: 2305meter

Adnate, to 6 cm across, thallus corticolous, terricolous, muscicolous, or saxicolous; orbicular, to 13 mm broad, 55-130 J. lm thick, with isidia and lobules at the borders; lead-grey, rough, isidiate on the top side; cylindrical, scarcely squamiform isidia on the lower side; smooth, etomentose on the lower side.

18. Flavoplaca citrina (Hoffm.) 
Family: Teloschistaceae

Locality: Swad, Chota Banghal

Substrate: Rock

Altitude: 2200 meter

The lichen has a crustose, areolate to subsquamulose thallus with slightly lobed or notched margins and an absent prothallus. Surface is yellow-orange, verrusculose, and sorediate, with fine yellow soredia in irregular soralia. The cortex is cellular, 20-30 µm thick, and lacks granules; the medulla is prosoplectenchymatous. Apothecia are rare, 0.2-0.3 mm, with an orange, flat, epruinose disc. The margin is persistent, flush, and concolourous with the thallus. Parathecium consists of radiating hyphae. The hymenium is hyaline, 60-75 µm tall, with paraphyses having swollen, non-branched tips. Asci are cylindrical, 8-spored, and ascospores are hyaline, ellipsoid (11-15 x 5.5-7 µm). Pycnidia are immersed with orange ostioles. Spot tests show K+ red, H-, 10%N-, cN-, C-. Secondary metabolites include parietin, emodin, and parietinic acid. It grows on wood, bark, bryophytes, and non-calcareous or calcareous rocks, with a worldwide distribution and presence in the Sonoran region.

19. Parmotrema pseudonilgherrense (Asahina) Hale 

Family: Parmeliaceae

Locality: Cherna village

Substrate: Wood 

Altitude: 2240 meter

The thallus is primarily corticolous, sometimes terricolous, reaching up to 10 cm across and has a leathery texture. Lobes are 10–15 mm wide, dentate at the center, and ciliate along the margins. The upper surface is densely white-maculate, grey to darker towards the center. Soralia occur at the tips of central dents, often confluent, with sorediate lobes curving inward. The granular soredia are whitish, gradually turning darker to brownish. The underside is centrally black with a broad, bare brown to tan marginal zone, and the medulla is white. Apothecia are rare, up to 2.5 mm in diameter, often radially divided, and may be perforated. Ascospores measure (12-) 19–25 (-30) x (8-) 12–17 µm. Chemical tests indicate K-, C-, KC+ red, and P- in the medulla, which contains alectoronic and collatolic acids.

20. Canoparmelia aptata (Kremp.) Elix & Hale 

Family: Parmeliaceae
Locality:Lohari village

Substrate:Tree

Altitude: 2050 meter

The thallus is primarily corticolous, sometimes terricolous, reaching up to 10 cm across and has a leathery texture. Lobes are 10–15 mm wide, dentate at the center, and ciliate along the margins. The upper surface is densely white-maculate, grey to darker towards the center. Soralia occur at the tips of central dents, often confluent, with sorediate lobes curving inward. The granular soredia are whitish, gradually turning darker to brownish. The underside is centrally black with a broad, bare brown to tan marginal zone, and the medulla is white. Apothecia are rare, up to 2.5 mm in diameter, often radially divided, and may be perforated. Ascospores measure (12-) 19–25 (-30) x (8-) 12–17 µm.

 Chemical tests indicate K-, C-, KC+ red, and P- in the medulla, which contains alectoronic and collatolic acids.

21. Physcia tribacoides Nyl. 
Family: Physciaceae

Locality: Swad, Chota Banghal

Substrate: Tree (Apple)

Altitude: 2140 meter

The thallus is corticolous, reaching up to 5 cm in width, with lobes that are 3–10 mm wide and lobulate to crenate at the tips. The upper surface is grey and pruinose, while marginal, callus-like soralia cover the lobe ends. The lower surface is grey. Apothecia are approximately 1 mm in diameter, though ascospores are not visible. The medulla reacts K+ yellow. Chemical analysis reveals the presence of zeorin and traces of an unidentified compound.

22. Canoparmelia texana (Tuck.) Elix & Hale 

Family: Parmeliaceae

Locality: Ghanyari, Chota Banghal

Substrate: Tree (Cedrus)

Altitude: 2291meter

The medulla is white, the thallus corticolous is up to 10 cm broad, closely adnate, and has lobes that are sublinear, up to 4 mm wide, and apically rotund. The top side is minutely rimose and cracked, with marginal to submarginal pustulate soralia that eventually become capitate; the soredia is coarse and granular; ascospores are 8-13(-16) x 5-8(-9.5), apothecia if present up to 5 mm in diameter, and sorediate.

Medulla K-, C-, KC+ or KC-, P-, Divaricatic, nordivaricatic acids are found.
Table 1 : Different Lichen sp. with their different Traditional uses
	Lichen sp.
	Traditional use

	Dermatocarpon vellereum
	This lichen has a longstanding use in traditional medicine, valued for its antitumor, antibacterial, and anti-inflammatory properties. The lichen contains unique compounds with potential pharmacological applications, making it an important subject for medicinal research. Additionally, it produces a yellow dye that is widely used in indigenous leather tanning practices, adding to its cultural and practical significance.



	Flavoparmelia caperata
	It is traditionally dried, crushed, and applied as a powder to burns for healing. A decoction made from the lichen is consumed to help clear internal heat. Additionally, this lichen is used in the production of dyes, highlighting its multifunctional role in traditional practices.

	Ramalina conduplicans
	Thallus of lichen is used in Himachal Pradesh, where its dried thallus is sold as a spice. This lichen adds a unique flavor to local cuisines, contributing to the region's culinary practices.

	Haeterodermia diademata
	Thallus is traditionally used in wound care. The lichen is powdered and mixed with extracts or juices from plants like Artemisia vulgaris or Eupatorium odoratum to treat fresh wounds and help stop bleeding. This combination of lichen and plant extracts highlights the importance of natural remedies in traditional healing practices.

	Leptogium sp.
	Leptogium species are occasionally found as adulterants in charrila, a traditional herbal preparation.
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Canoparmelia texana                           Candelaria concolor            
Flavoparmelia   caperat

Phaeophyscia ciliata
                  
Pyxine berteriana


Parmotrema ravum

Fig1. Lichens from the study area: Ramalina conduplicans, Dermatocarpon vellereum, Myelochro aurulenta, Canoparmelia texana, Candelaria concolor, Flavoparmelia caperata, Phaeophyscia ciliata, Pyxine berteriana, Parmotrema ravum.
The present study offers a thorough examination of lichen diversity within the Chota Bhangal region of Kangra district and the Holi region of Chamba, Himachal Pradesh. A total of 22 lichen species were documented, representing a variety of growth forms, including foliose, crustose, and fruticose types. The study sites, spanning an altitudinal range of 1600–2250 meters, provide a distinct ecological gradient conducive to the distribution of these lichen species. The dominance of foliose lichens observed in this study is consistent with findings from other Himalayan regions like study by (Baniya et al. 2024; Rawat and Kumar 2025).  Thakur et al. (2020) recorded 70 lichen species in the Mandi district, with foliose forms being the most abundant, highlighting a recurring pattern of foliose lichen dominance in Himalayan ecosystems. A total of 16 lichen species were recorded from Bara Bhangal region of Himachal Pradesh by Chander and Chandel (2019). The present study reports new distributional records of 30 lichen species from two distinct study sites located in two districts of Mizoram, in the Indo-Burma region of India. The findings, as documented by Thangjam et al. (2022), contribute valuable data to the existing knowledge of lichen biodiversity in the region. A total of 142 medicinal and 42 edible lichen species are identified, underscoring the integral role lichens play in the cultural and medicinal practices of the region. The study by Yang et al. (2021) in Himalayas and Southwestern Parts of China reveals that lichens are used for treating a wide range of ailments, including respiratory disorders, skin conditions, and digestive issues, reflecting their broad therapeutic potential. The use of Heterodermia diademata in treating wounds has been mentioned in other works like (Vinayaka and Krishnamurthy 2012). The "Spatial Distribution Pattern and Diversity of Bryophyte & Lichen Biota in Pushpagiri Wildlife Sanctuary, Central Western Ghats, India" studied by Vinayaka et al. (2025) describes the lichen diversity and their unique spatial distribution patterns affected by microclimatic factors, altitude, and host specificity. The research emphasizes the ecological importance of lichens as bioindicators and their contribution to biodiversity conservation in the fragile Western Ghats ecosystem. The study by Kumar et al. (2024) identified 30 commercially valuable lichen species within the Uttarakhand Himalayas, with 26 species showing significant medicinal properties, including antibacterial and anticancer potential. Additionally, five species were used as spice ingredients, two for dye production, and seven as bio-indicators of pollution (Kumar et al. 2024). The use of six medicinal lichens was reported by three interviewees from the Kiliwa community: Xanthoparmelia isidiigera, X. joranadae, X. lineola, X. maricopoensis, X. mexicana, and X. novomexicana. All these lichens are used to relieve ailments of sempaapo (kidney), bladder, and urinary tract (Bautista-González et al. 2022). (Daminova et al. 2024) described the morphology of lichen Cetraria islandica. Maurya et al. (2024) described that morphologically, the genus Phaeophyscia Moberg (Physciaceae) exhibits distinctive features that aid in its identification and differentiation from other related genera. The thallus of Phaeophyscia is generally foliose, with a well-developed, lobed structure that is attached to the substrate by a central holdfast. 

4. CONCLUSION
This study provides a comprehensive exploration of the lichen species from the study area, highlighting their morphological, chemical, and ecological significance. These species represent a diverse range of lichen forms and functional roles, from corticolous and saxicolous to those used in traditional medicinal practices and dye production. The study also underscores the importance of these lichens in local ecosystems and traditional livelihoods, particularly in areas like Himachal Pradesh where they are used in culinary, medicinal, and cultural practices. This study is a foundation for future investigations into lichen biodiversity and their contributions to environmental monitoring, conservation, and sustainable use in ethnobotanical contexts.
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