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Abstract   

An account of 7 lichen species new to lichen biota of Assam is presented. 

The species are Bactrospora paludicola, Buellia pleiotera, Byssolecania 

deplanata, Graphis urandrae, Gyalidea fritzei, Mycobilimbia philippina and 

Staurothele fissa. Among them, B. paludicola and G. fritzei are being 

reported for the first time from India. The lichen samples were collected 

from various protected areas of Assam and a detailed systematic account is 

provided. 
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Introduction   

Assam is known for its opulent flora and fauna and it is located in the north 

eastern region of India. Because of its unique physiography, which includes 

a high degree of precipitation from the direct confrontation of monsoon-

lashed wind from the Bay of Bengal obstructed by abruptly rising hills brings 

abundant rainfall to this area. The confluence of Indo-Chinese, Indo-

Malayan realms, the Northeast hills (Patkai – Naga Hills and Lushai Hills), 

the Brahmaputra and Barak plains, which provide pristine environment for 

a variety of organisms to colonize, including lichens. Since late 18th century 

various researchers have made their contributions in studying the lichen 

biota of this state. A checklist of lichens for Assam by comprehending all the 

previous records which yielded 657 species of lichens belonging to 146 

genera under 41 families (1). Later, Researchers added 31 lichens species to 

the lichen biota of undivided Nagaon district of Assam which also includes 

Tylophoron protrudens Nyl. a new record to the state (2). Reports are on 21 

species belonging to 11 genera under 8 families from Ultapani forest range 

of Kokrajhar district of Assam (3). The present manuscript is the 

continuation of the ongoing work on lichens of Assam which resulted in 

several new additions to the state and India too. 

 

Materials and Methods 

The lichen specimens were collected in the years 2021 and 2022 from 

various protected areas of Assam including Kaziranga National Park, Manas 

National Park and Lakhowa Wildlife Sanctuary. The collected lichen 

specimens were dried and preserved in the herbarium of CSIR–National 

Botanical Research Institute, Lucknow (LWG). Morphological 

characterization of lichen thallus was done under Leica EZ4 stereo zoom 

microscope. Thin hand cut sections of ascoma were mounted with distilled 
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water, lactophenol cotton blue, 5% KOH solution and 

Lugol’s iodine solution and was observed under Leica 

DM2500 compound microscope for anatomical studies. 

Chemical spot tests on the thallus and ascomatal tissue 

were performed using standard laboratory reagents K (5% 

aqueous solution of potassium hydroxide), P (0.5 g of 

paraphenylenediamine dissolved in 5 mL of ethanol) and C 

(aqueous solution of calcium hypochlorite). Thin layer 

chromatography (TLC) was performed in solvent system A 

(Benzene: 1,4 dioxane: acetic acid; 90: 25: 4 mL) for the 

identification of secondary metabolites (4).  Identification 

of taxa was done by following relevant published literature 

(5-9). The nomenclature of lichens was updated following 

indexfurgorum.org and classification mentioned was 

followed for arranging the species within families (10). 

 

Results  

The study resulted in 7 species namely Bactrospora 

paludicola (genera incertae sedis), Buellia pleiotera 

(Caliciaceae), Byssolecania deplanata (Pilocarpaceae), 

Gyalidea fritzei (Gomphillaceae), Graphis urandrae 

(Graphidaceae), Mycobilimbia philippina (Ramalinaceae) 

and Staurothele fissa (Verrucariaceae) as new to the lichen 

biota of Assam. Among them, Bactrospora paludicola and 

Gyalidea fritzei are new records for India. Detailed 

taxonomic descriptions of the new records are given 

below. 

Taxonomic accounts 

Bactrospora paludicola Kantvilas, Symb. bot. upsal. 34

(1): 192. 2004 (Fig. 2 A – D) 

Description: Thallus crustose, ecorticate, whitish, effuse. 
Photobiont chlorococcoid algae. Ascomata apothecoid, 

0.2–0.6 mm in diam., scattered, sessile, disc black, convex, 

epruinose, proper exciple concolorous with the disc. 

Excipulum brown, 30–45 µm thick, IKI/KOH–. 

Epihymenium pale brown, 10–15 µm thick, KI–. Hymenium 

not inspersed, KI+ pale blue, 35–65 µm. Hypothecium 

brown, 70–145 µm thick, K–. Paraphyses simple. Asci 75–

90 µm. Ascospore transversely septate, 12–27 septation, 

without constrictions, 45–77 × 2.5–3.5 µm. Pycnidia 

present, scattered on the surface of the thallus; conidia 

filiform and slightly curved, 6–12 × 0.5 –1.2 µm.  

Chemistry: Thallus K–, C–, KC–, P–, UV –, TLC: No 

chemicals. 

Remarks: Bactrospora paludicola resembles with 
Bactrospora littoralis Jagadeesh Ram in having black, 

sessile and epruinose ascomata. But Bactrospora littoralis 

differs in having excipulum KI+ pale blue, hymenium KI+ 

pale orange, hypothecium K+ greenish brown, paraphyses 

dichotomously branched (8). Bactrospora paludicola also 

resemblance to Bactrospora myriadea (Fée) Egea & 

Torrente which has been reported from Tamil Nadu state 

of India (11) in having black, sessile, epruinose ascomata 

but differ from B. myriadea in having pycnidia (12). 

Fig. 1. Map of Assam showing the species localities. 
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Fig. 2. A–B: Bactrospora paludicola, A. Thallus of B. paludicola; B. L.S. of ascoma; C. Ascospores; D. Pycnidia; E – G: Gyalidea fritzei, E. Thallus of G. fritzei; F. L.S. 
of ascoma; G. Ascospores. Scale bar: Fig. A and E = 0.2 mm; D = 10 µm; B, C, F, G = 20 µm. 
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Ecology and distribution: Bactrospora paludicola was 
growing on bark and it was previously reported from 
Tasmania (13). In India, it is being reported for the first 
time from the state of Assam. 

Specimen examined: INDIA: Assam, Barpeta district, 
Bansbari Range, Manas National Park, N 26º 38’ 59’’, E 90º 
59’ 52’’, elev. 119 m, 21 February 2021, P.K. Behera 65135 
(LWG). 

 Buellia pleiotera Malme, Ark. Bot. 21A (14): 7.1927 (Fig. 
3A) 

Hafellia bahiana var. pleiotera (Malme) Sheard [as 
‘pleiotera’], Bryologist 95(1): 82. 1992.        

Description: Thallus crustose, ochraceous grey, smooth to 
slightly warted, fissured, prothallus absent, K+ yellow 
turning red, Photobiont chlorococcoid algae. Apothecia 
black, sessile, disc flat, convex, epruinose, margin 
epruinose, 0.3–0.5 mm diam. Excipulum brown, 30–40 µm 
thick, K–. Epihymenium olive green, K+ violet. Hymenium 
clear, 60–85 µm high in the middle. Hypothecium 
carbonaceous, 80–100 µm thick. Ascus 12–16 spored. 
Ascospores brown, ellipsoid, smooth walled, one septate, 
with sub-apical and septal wall thickening, 11–15 × 4 – 5 
µm. Pycnidia absent. 

Chemistry: Thallus K + yellow, C –, KC –, P + yellow, UV –, 
TLC: Norstictic acid. 

Remarks:  Buellia pleiotera resembles B. mesospora Elix & 
Kantvilas in having grey, smooth to fissured thallus, black, 
sessile apothecia, sub-apical thickening in the ascospores. 
But differs from B. mesospora in having smaller ascospores 
and septal wall thickening (14). 

Ecology and distribution: The species was found growing 
on the bark and it is a new record for Assam. Earlier it was 
reported from the state of Kerela (15). 

Specimen examined: INDIA: Assam, Golaghat district, 
Bagori Range, Kaziranga National Park, N 26º34’41’’, E 
93º17’27’’, elev. 139 m, 18 March 2021, P.K. Behera, S. 
Joseph, K.K. Ingle, R. Ngangom, V. Kumar and R. Gogoi 
64874 (LWG). 

Byssolecania deplanata (Müll. Arg.) R. Sant., Symb. bot. 
upsal. 12(1): 555.1952 (Fig. 3B) 

Patellaria deplanata Müll. Arg., Lichen Epihylli Novi: 8, 
1890.  

Description: Thallus crustose, epiphyllous, greenish grey, 
effuse, scattered in patches, smooth, 30 mm diam., 
hypothallus absent. Photobiont chlorococcoid algae. 
Ascomata apothecoid, sessile, round, 0.2–1.2 mm diam., 
yellowish-reddish brown, margin absent, epruinose. 
Excipulum colourless, 20–30 µm. Epihymenium indistinct. 
Hymenium colourless, 45–60 µm high in the middle. 
Hypothecium pale yellowish – brown, 5–8 µm thick, K–. 
Paraphyses simple. Asci 4–8 spored, I+ pale blue. 
Ascospores colourless, ellipsoid-oblong, transversely 
septate, 5–7 septate, 15–25 × 3–5 µm. Pycnidia absent.  

Chemistry: Thallus K–, C–, KC–, P–, UV –, TLC: No 
chemicals. 

Remarks: Byssolecania deplanata resembles B. 
fumosonigricans (Müll. Arg.) R. Sant. in having reddish 

brown and epruinose ascomata and latter species differs 
in having transversely 3 – septate ascospores. 

Ecology and distribution: The species was found growing 
on leaves and it is a new record for Assam. From India the 
taxa were earlier reported from Arunachal Pradesh (16) 
and Meghalaya (9). 

Specimen studied: INDIA: Assam, Nagaon district, 
Samaguri village, Chappanala Forest area, N 26º 59’ 24’’, E 
92º 50’29.77’’, elev. 77 m, 24 February 2020, S. Joseph, R. 
Gogoi, P.K. Behera, K.K. Ingle, R. Ngangom and V. Kumar 
50778 (LWG). 

Graphis urandrae Vain., Ann. Acad. Sci. fenn., Ser. A 15(6): 
255. 1921 (Fig. 3C) 

Description: Thallus crustose, greyish, rough, cracked. 
Apothecia sessile, short, unbranched lirellate with thalline 
margin; disc concealed with entire labia, epruinose. 
Exciple laterally carbonized. Epithecium thin, pale brown; 
hymenium clear, 122–140 µm high, I/KI–; hypothecium 
thin, hyaline. Paraphyses simple.  Ascus 6–8 spored.  
Ascospores hyaline, ellipsoid, transversely 4 – 9 septate, 18
–36 × 3–5 µm.  

Chemistry: Thallus K–, C–, KC–, P–, UV –, TLC: No 
chemicals. 

Remarks: Graphis urandrae resembles Allographa hossei 
(Vain.) Lücking & Kalb in having concealed disc, which is 
not visible from above, laterally carbonized exciple, clear 
hymenium and absence of lichen secondary metabolites. 
The latter species differs from G. urandrae in having 
greenish grey thallus, irregularly branched lirellae and has 
much larger ascospores of dimension 50–67 × 10–11 µm 
and 13–14 transverse septa (17). 

Ecology and distribution: The species was found 
reported growing on the bark and it is a new record for 
Assam. Earlier it was reported from Sikkim and North 
Andaman. 

Specimen studied: INDIA: Assam, Nagaon district, 
Laokhowa Wildlife Sanctuary, N 26º 51’ 33’’, E 92º 
42’26.11’’, elev. 72 m, 22 February 2020, S. Joseph, K.K. 
Ingle, P.K. Behera, R. Ngangom, V. Kumar and R. Gogoi 
47554 (LWG). 

Gyalidea fritzei (Stein) Vězda, Folia geobot. phytotax. 
bohemoslov. 1: 324.1966 (Fig. 2 E–G) 

Gyalecta fritzei Stein, in Cohn, Krypt. -Fl. Schlesien 
(Breslau) 2 (2): 154. 1879. 

Description: Thallus crustose, thin superficial or 
immersed, smooth, white, effuse. Photobiont 
chlorococcoid algae. Apothecia round and sessile, disc 
persistently deeply concave, almost perithecoid when 
young, pale orange to dark brown, 0.2–0.3 mm diam. 
Exciple well-developed, brown, 20–35 µm. Epihymenium 
greenish brown, 8–12 µm. Hymenium pale brown, 80–160 
µm. Hypothecium pale brown, 80–90 µm. Paraphyses 
simple. Asci clavate, thin walled but slightly thickened on 
apical portion, 76–120 × 25–45 µm, K/I–, 4–8 spored. 
Ascospores hyaline, ellipsoidal, muriform with 5–7 
transverse septa and 2–3 longitudinal divisions, 18–42 × 12
–21 µm.  
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Chemistry: Thallus K–, C–, KC–, P–, UV –, TLC: No 

chemicals. 

Remarks: Gyalidea fritzei resembles G. lecideopsis 

(Massal.) Lettau ex Vězda in having muriform ascospores 

but differs in having black apothecia with whitish margins, 

smaller spore size 30–35 × 12–14 µm, fewer number of 

spores 4–6 per ascus (5) and occurs on calcareous rock 

(18). Gyalidea fritzei also resembles G. lecideopsis var. 

convarians (Nyl.) Vězda which occurs on silicious rock but 

differ in having much larger ascospores 30–60 µm long and 

fewer ascospores 1–6 per ascus (18). 

Ecology and distribution: Gyalidea fritzei was found 

growing on silicious rock. The species has been previously 

reported from Italy (19) and Kenya (20). In India it is being 

reported for the first time from the state of Assam. 

Specimen examined: INDIA: Assam, Nagaon district, 

Bagori Range, Kaziranga National Park, N 26º34’47’’, E 

93º17’25’’, elev. 101 m, 18 February 2020, S. Joseph, K.K. 

Ingle, P.K. Behera, R. Ngangom, V. Kumar and R. Gogoi 

64938 (LWG). 

Mycobilimbia philippina (Vain.) D.D. Awasthi, Proc. 

Indian Acad. Sci., Pl. Sci. 97 (6): 501 (1987) (Fig. 3D) 

Bilimbia philippina Vain., Ann. Acad. Sci. Fenn., Ser. A 15: 
76. 1921.  

Description: Thallus crustose, grey, effuse, ecorticated. 

Photobiont green alga. Apothecia sessile, round, lecideine, 

0.5–0.8 mm in diameter, disc black. Exciple reddish brown, 

30–45 µm, K–. Epihymenium not distinct. Hymenium pale 

brown, 30–45 µm high in the middle. Hypothecium brown, 

K–. Paraphyses simple and colourless. Ascus 6–8 spored. 

Ascospores hyaline, ellipsoid, 3 septate, 16–32 × 5–6 µm.  

Chemistry: Thallus K–, C–, KC–, P–, UV –, TLC: No 

chemicals. 

Remarks: Mycobilimbia philippina resembles M. hunana 

(Zahlbr.) Awasthi in having hyaline, 3 septate ascospores. 

However, the latter species differs in having reddish brown 

exciple which gives K+ violet reaction, crowded apothecia 

and found mostly in terricolous habitat (21). 

Ecology and distribution: The species was found growing 
on the rock and it is a new record for Assam. Earlier, it was 

reported from the state of Arunachal Pradesh and West 

Bengal (16). 

Specimen examined: INDIA: Assam, Nagaon district, 
Chapanala, Champawati Waterfalls, N 26º 19’05’’, E 92º 

53’59’’, elev. 330 m, 18 February 2020, S. Joseph, K.K. Ingle, 

P.K. Behera, R. Ngangom, V. Kumar and R. Gogoi 50783 

(LWG). 

Staurothele fissa (Taylor) Zwackh, Flora, Regensburg 45: 

552 (1862) (Fig. 3E)  

Verrucaria fissa Tayl. in Mack., Flora Hibern. 2:95. 1836.  

Description: Thallus crustose, thin, greenish brown, 

areolate, shinny. Perithecial verrucae immersed in thalline 

warts. Photobiont a protococcoid green alga.  Ascomata 

perithecoid, sessile, simple, 0.2–0.5 mm in diam. 

Excipulum brown, 35–40 µm. Hymenium clear with 

globular algal.  Paraphyses not distinct. Ascus 1–2 spored. 

Ascospores hyaline, muriform, 32–45 × 14–24 µm.  

Chemistry: Thallus K–, C–, KC–, P–, UV –, TLC: No 

chemicals. 

Remarks: This species resembles most members of the 

genus Verrucaria but differs in having muriform ascospores 

(22). Staurothele fissa resembles S. clopima (Wahlenb.) Th. 

Fr. in having 2 spored asci and muriform ascospores but 

the latter species differs from former in having dark brown 

ascospores (5). 

Ecology and distribution: The species was found growing 

on the rock and it is a new record for Assam. Earlier it was 

reported from the state of Himachal Pradesh (23), 

Maharashtra (24), Uttarakhand (25). 

Specimen examined: INDIA: Assam, Nagaon district, 

Kathiatoli village, Tengapani Waterfall, N 26º10’19’’, E 92 

º45’59’’, elev. 330 m, 20 February 2020, S. Joseph, K.K. 

Ingle, P.K. Behera, R. Ngangom, V. Kumar and R. Gogoi 

50735 (LWG). 
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Fig. 3. A–B: Buellia pleiotera, A. Thallus of B. pleiotera; B. L.S. of ascoma; C–D: Byssolecania deplanata, C. Thallus of B. deplanata; D. Ascospores of B. deplanata 
after squashing the ascoma; E–F: Graphis urandrae, E. Thallus of Graphis urandrae; F. L.S. of ascoma. Scale bar: Fig. A=0.2 mm C and E = 0.6 mm; B = 20 µm; D 
and F = 40 µm. 
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