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				Carbacanthographis agasthyamalana George N. Mathew & Jagad. Ram and C. kala-kadensis George N. Mathew & Jagad. Ram (Graphidaceae, lichenised Ascomycota) are described from India. Carbacanthographis agasthyamalana has an ecorticate thallus, a completely carbonised excipulum, a clear hymenium, transversely septate ascospores and protocetraric acid as the lichen substance. Carbacanthographis kala-kadensis has a corticate thallus, a completely carbonised excipulum, an inspersed hymenium, muriform ascospores and it lacks lichen substances. A key to all the known Carbacanthographis species from India is provided.
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				The lichen genus Carbacanthographis (Graphi-daceae) was established by Staiger (2002) and initially included eight species. Since then, 52 more species have been added and the genus cur-rently comprises 60 species worldwide (Nakani-shi et al. 2003, Kalb 2004, Archer 2005, 2007, Lücking et al. 2009, Sharma et al. 2010, Tripp et al. 2010, Sharma & Khadilkar 2011, Kukwa et al. 2013, Kalb & Aptroot 2018, Singh & Singh 2020, Feuerstein et al. 2022, Aptroot et al. 2022, Sipman & Aptroot 2023, Jiang et al. 2024). Feuerstein et al. (2022) provided a worldwide identification key to all species known until then.

				Carbacanthographis is characterised by lirel-late ascomata, well-developed labia, a distinctly carbonised excipulum, warty periphysoids, api-cally smooth to warty paraphyses and hyaline, transversely septate or submuriform to muri-

			

		

		
			
				form, non-amyloid to weakly amyloid or amy-loid ascospores (Staiger 2002, Sharma & Khad-ilkar 2011, Feuerstein et al. 2022, Sipman & Aptroot 2023).

				In India, Singh and Sinha (2010), Sharma et al. (2010), Sharma and Khadilkar (2011) and Singh and Singh (2020) have reported six spe-cies of Carbacanthographis. Our recent study on Graphidaceae in the Agasthyamalai Biosphere Reserve revealed two new species of Carba-canthographis, which are described here, and a key to the Indian species is provided. With this study, the total number of species in the genus increases to 62, of which eight are known from India.

				We examined specimens collected from the Agasthyamalai Biosphere Reserve deposited in the Madras Herbarium (MH). Morphological 
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				features of the thallus and ascomata were exam-ined under an Olympus SZX7 stereo microscope with a DP28 digital camera. The anatomical details were studied from thin, hand-cut sections of thallus and ascomata mounted in water and observed using a Nikon Eclipse 50i compound microscope with a DS-Fi1 digital camera. Thal-lus spot tests were carried out with 10% aque-ous potassium hydroxide solution (K), aqueous calcium hypochlorite solution (C) and Steiner’s solution (P). Iodine reactions of the hymenial layer and ascospores were checked with Lugol’s iodine. Lichen substances were studied by thin-layer chromatography (TLC) using solvent A (Orange et al. 2001). UV fluorescence was tested under 365 nm wavelength.

				Carbacanthographis agasthyamalana George N. Mathew & Jagad. Ram, sp. nova (Figs. 1A, B and E).

				MycoBank No.: MB 863975. — Type: India. Kerala, Kollam District, Agasthyamalai Biosphere Reserve, Shen-durney Wildlife Sanctuary, Kalluvarambu, Kambakakadu, 8°54′43.8″ N, 77°6′46.2″ E, 170 m a.s.l., 3 March 2024, George N. Mathew 162392 (holotype MH).

				Etymology. The specific epithet refers to the Agasthyamalai Biosphere Reserve, where the species was found.

				Diagnosis. Carbacanthographis agasthyamal-ana has an ecorticate thallus, lirellate (1.2)2–5.5(7.4) mm long, 0.35–0.52 mm wide ascomata, a completely carbonised excipulum, hyaline, obovoid-oblong to clavate, transversely septate, 10–17-locular, 36–58 × 6.5–8.5 µm ascospores, and protocetraric acid as lichen substance.

				Description. Thallus crustose, corticolous, irregular, uneven to shallowly verrucose, up to 5 cm across, 55–100 µm thick, whitish grey, ecorticate, with patches of colourless crystals, with dark brown prothalline borderline. Isidia and soredia absent. Photobiont trentepohlioid. Ascomata lirellate, prominent to sessile, laterally concolorous with the thallus, apically white pru-inose, (1.2)2–5.5(7.4) mm long, 0.35–0.52 mm wide, 0.26–0.32 mm high, unbranched to dichot-omously or irregularly branched, sinuous or irregularly curved. Disc concealed. Labia well developed, entire, convergent. Thalline margin covered up to tip, 50–80 µm thick. Excipulum 

			

		

		
			
				completely carbonised, laterally with patches of colourless crystals, laterally 50–70 µm thick, base 20–25 µm thick. Hymenium hyaline, clear, 150–180 µm high, I−. Subhymenium hyaline, 20–25 µm thick. Paraphyses unbranched, api-cally smooth, 1–1.5 µm thick. Periphysoids api-cally warty. Asci 8-spored, clavate to narrowly ellipsoidal, 80–130 × 8–16 µm. Ascospores hyaline, irregularly biseriate, obovoid-oblong to clavate with acuminate lower end, transversely septate, 10–17-locular, (36)40–52(58) × 6.5–8.5 µm, I+ weakly blue-violet.

				Chemistry. Thallus K−, P+ orange, C−, KC−, UV−. TLC: Protocetraric acid.

				Remarks. Carbacanthographis agasthya-malana closely resembles C. brasiliensis and C. aptrootii. All three species have an ecorti-cate thallus, a completely carbonised excipu-lum, a clear hymenium and transversely septate ascospores. However, C. brasiliensis differs in having striate labia, amyloid ascospores and in lacking lichen substances, while C. aptrootii has entire to striate labia, amyloid ascospores and norstictic acid as the lichen substance. Carba-canthographis agasthyamalana is distinct from these species by having entire labia, weakly amyloid ascospores and protocetraric acid.

				Of the other species with which Carbacant-hographis agasthyamalana could be confused, C. granulosa, C. multiseptatoides and C. nitida resemble C. agasthyamalana in having a clear hymenium, transversely septate ascospores and protocetraric acid as the lichen substance. Car-bacanthographis granulosa differs in its warty to granulose, UV+ yellow thallus and small, 9-loc-ular 24–33 × 7–8 μm ascospores. Carbacantho-graphis multiseptatoides has 1–4 spored asci with 31–36-locular, large 135–160 × 15–18 µm ascospores, whereas C. nitida has much smaller ascomata and 8-locular, 23–26 × 6.5–8 µm ascospores. Carbacanthographis pseudorustica is a further similar species with apically smooth paraphyses, but it differs in having much wider ascospores and a corticate thallus with stictic and constictic acids as lichen substances (Feuerstein et al. 2022, Sipman & Aptroot 2023).

				Carbacanthographis agasthyamalana would key out in the world key of Carbacanthographis by Feuerstein et al. (2022) in group key 2 at cou-plet 12 as: Ascospores 36–58 × 6.5–8.5 µm, I+.
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				Distribution and habitat. Carbacanthogra-phis agasthyamalana was found on the bark of a tree in a moist mixed deciduous forest. It is only known from the type locality.

				Carbacanthographis kalakadensis George N. Mathew & Jagad. Ram, sp. nova (Figs. 1C, D and F).

				MycoBank No.: MB 863976. — Type: India. Tamil Nadu, Tirunelveli District, Agasthyamalai Biosphere Reserve, Kalakad-Mundanthurai Tiger Reserve, Kalakad-Muthallaru forest, 8°33′4.90′′ N, 77°26′5.24′′ E, 606 m a.s.l., 6 May 2023, T.A.M. Jagadeesh Ram and George N. Mathew 154721 (holotype: MH).

			

		

		
			
				Etymology. The specific epithet refers to the Kalakad-Mundanthurai Tiger Reserve of Agasthyamalai Biosphere Reserve, where the species was found.

				Diagnosis. Carbacanthographis kalakadensis has a corticate thallus, lirellate (2)3.5–5(5.5) mm long, 0.35–0.45 mm wide ascomata and a com-pletely carbonised excipulum, hyaline, narrowly ellipsoid to ellipsoid-oblong, muriform, 14–19 × 4–6-locular, 55–81 × 14–19 µm ascospores and it lacks lichen substance.

				Description. Thallus crustose, corticolous, irregular, up to 5 cm across, 100–180 µm thick, olivaceous brown to greyish brown, smooth, cor-ticate, with patches of colourless crystals, with 
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				Fig. 1. — A and B: Carbacanthographis agasthyamalana, thallus with ascomata (from the holotype). — C and D: C. kalakadensis, thallus with ascomata (from the holotype). — E: C. agasthyamalana, ascospores (from the holotype). — F: C. kalakadensis, ascospores (from the holotype).
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				black prothalline borderline. Isidia and soredia absent. Photobiont trentepohlioid. Ascomata lire-llate, sessile, laterally concolorous with the thal-lus, apically white pruinose, (2)3.5–5(5.5) mm long, 0.35–0.45 mm wide, unbranched to dichot-omously or irregularly branched, sometimes stel-lately branched, sinuous or irregularly curved. Disc concealed. Labia well developed, entire, convergent. Thalline margin covered up to tip, thin, up to 20 µm thick. Excipulum completely carbonised, laterally with patches of colour-less crystals, laterally 100–120 µm thick, base 40–50 µm thick. Hymenium hyaline, inspersed, 170–210 µm high, I−. Subhymenium hyaline, 25–35 µm thick. Paraphyses unbranched, api-cally smooth, 1–1.5 µm thick. Periphysoids api-cally warty. Asci 8-spored, clavate to narrowly ellipsoidal, 170–200 × 35–45 µm. Ascospores hyaline, irregularly biseriate, narrowly ellipsoid to ellipsoid-oblong, muriform, 14–19 × 4–6-loc-ular, (55)62–76(81) × 14–17(19) µm, I+ weakly blue-violet.

				Chemistry. Thallus K−, P−, C−, KC−, UV−. TLC: No lichen substances detected.

				Remarks. Carbacanthographis kalakaden-sis is distinct in the corticate thallus, inspersed hymenium, muriform, 14–19 × 4–6-locular, 55–81 × 14–19 µm ascospores and in lacking lichen substances. It is morphologically very close to C. subalbotecta in having a completely carbonised excipulum and muriform ascospores, but the latter has a clear hymenium and pro-tocetraric acid and lichexanthone as lichen sub-stances. Carbacanthographis albolirellata is another species that has submuriform ascospores and lacks lichen substances, but it differs in having a clear hymenium and submuriform, much smaller, 7–9 × 2–3-locular, 16–20 × 6–8 µm ascospores (Staiger 2002, Sharma & Khadilkar 2011).

				Distribution and habitat. Carbacanthogra-phis kalakadensis was found on the bark of a tree in a moist semideciduous forest. It is only known from the type locality.

				Carbacanthographis kalakadensis would key out in the world key of Carbacanthographis by Feuerstein et al. (2022) in group key 3 at cou-plet 7 as: Ascomata sessile; ascospores 55–81 × 14–19 μm, I+.

			

		

		
			
				Key to the species of Carbacanthographis in India

				1. Excipulum laterally carbonised  ....................................... 2

				1. Excipulum completely carbonised  .................................. 6

				2. Ascospores submuriform to muriform  ............................ 3

				2. Ascospores transversely septate  ...................................... 4

				3. Thallus sorediate; ascospores 17–28 × 7–10 µm, I+ weakly blue  .............................................................. C. sorediata

				3. Thallus lacking soralia; ascospores 11–17 × 5–7 µm, I− ...	 ................................................................. C. marcescens

				4. Ascospores over 15-locular; stictic acid present  ................	 ......................................................................... C. induta

				4. Ascospores up to 15-locular; salazinic acid present  ....... 5

				5. Ascomata concolorous, erumpent; ascospores 25–70 × 7.5–10 µm, 11–16-locular; salazinic acid present  ..........	 .......................................................................... C. indica

				5. Ascomata white-pruinose, prominent; ascospores 35–74 × 7.0–8.5 µm, 11–13-locular; salazinic and norstictic acids present  .......................................................... C. garoana

				6. Protocetraric acid present; ascospores transversely septate  ......................................................... C. agasthyamalana

				6. Lichen substances lacking; ascospores submuriform to muriform  ...................................................................... 7

				7. Hymenium inspersed; ascospores 14–19 × 4–6-locular; 55–81 × 14–19 µm  ................................ C. kalakadensis

				7. Hymenium clear; ascospores 7–9 × 2–3-locular, 16–20 × 6–8 µm  ................................................... C. albolirellata
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Mathew G.N. & Jagadeesh Ram T.A.M. 2026: Two new species of Carbacanthographis (Graphida-
ceae, lichenised Ascomycota) from the Agasthyamalai Biosphere Reserve, Southern Western
Ghats, India. — Ann. Bot. Fennici 63: 177-181.

Carbacanthographis agasthyamalana George N. Mathew & Jagad. Ram and C. kala-
kadensis George N. Mathew & Jagad. Ram (Graphidaceae, lichenised Ascomycota)
are described from India. Carbacanthographis agasthyamalana has an ecorticate
thallus, a completely carbonised excipulum, a clear hymenium, transversely septate
ascospores and protocetraric acid as the lichen substance. Carbacanthographis kala-
kadensis has a corticate thallus, a completely carbonised excipulum, an inspersed
hymenium, muriform ascospores and it lacks lichen substances. A key to all the known

Carbacanthographis species from India is provided.

The lichen genus Carbacanthographis (Graphi-
daceae) was established by Staiger (2002) and
initially included eight species. Since then, 52
more species have been added and the genus cur-
rently comprises 60 species worldwide (Nakani-
shi et al. 2003, Kalb 2004, Archer 2005, 2007,
Liicking et al. 2009, Sharma et al. 2010, Tripp
et al. 2010, Sharma & Khadilkar 2011, Kukwa
et al. 2013, Kalb & Aptroot 2018, Singh & Singh
2020, Feuerstein et al. 2022, Aptroot et al. 2022,
Sipman & Aptroot 2023, Jiang et al. 2024).
Feuerstein ef al. (2022) provided a worldwide
identification key to all species known until then.

Carbacanthographis is characterised by lirel-
late ascomata, well-developed labia, a distinctly
carbonised excipulum, warty periphysoids, api-
cally smooth to warty paraphyses and hyaline,
transversely septate or submuriform to muri-

ORCID: GNM 0000-0002-2984-611X

form, non-amyloid to weakly amyloid or amy-
loid ascospores (Staiger 2002, Sharma & Khad-
ilkar 2011, Feuerstein et al. 2022, Sipman &
Aptroot 2023).

In India, Singh and Sinha (2010), Sharma
et al. (2010), Sharma and Khadilkar (2011) and
Singh and Singh (2020) have reported six spe-
cies of Carbacanthographis. Our recent study on
Graphidaceae in the Agasthyamalai Biosphere
Reserve revealed two new species of Carba-
canthographis, which are described here, and a
key to the Indian species is provided. With this
study, the total number of species in the genus
increases to 62, of which eight are known from
India.

We examined specimens collected from the
Agasthyamalai Biosphere Reserve deposited in
the Madras Herbarium (MH). Morphological
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